PROPOSED ROUTE NO. IM-19
Changwat : Roi Et

A.Selaphum J.R 23)-B. Kham Phon SunglJ.R2136)
Length - 460 KM.




SUMMARY

PROPOSED ROUTE IM- 19

LOCATION OF PROPOSED ROUTE

Item Description
Changwat Ro1 Et
Origin A. selaphum (J.R.23)
Destination B. Kham Phon Sung {J.R.2136)
Length
Total 46.0 km
Improvement Section 46.0 km
DOH Road R.2259 46.0 km
ARD Road 0 km
Others 0 km
New Alignment Section 0 km

Surface Type and Condition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Existing
1993
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C

Recommendation

So1l Aggregate, Good Poor
Flat and Rolling

340 km?
37,600
Paddy

283

896
1,132

F4 (DBST)

95,310 . 10° B

k\

86,000 . 10° @
17.1 %
1.48

For further consideration
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1. M 2.2 Base Year Traffic

1.1 Characteristics of the Route The base year traffic by road link by wvehicle type was estimated basing

. . . on manual classified counts as shown below:
The proposed route is located in the east part of Changwat Roi Et.

The route, starting at Amphoe Selaphum on Route 23, runs northeastward Proposed Road Link

passing through Ban Wa Thow, Ban Na Pho and Ban Dong Bung and ends at 4
pan Kham Phon Sung on Route 2136. TIts total length is 46.0 km.

(Figure 19.5.2)

The terrain is almost flat and rolling. In the influence area, there
B Kham Phon Sung
exists several villages with total population of 37,600. There are

three medical centers, one hospital and one secondary school along the

proposed route. Amphoe Nong Phok near the end of the proposed route

has one hospital and one secondary school.

Lege
The proposed route, upon conpletion, will form an important part of g nd O Road Node
road network to connect two highways, Route 23 and 2136 in the agricultur- l:l Road Link Code
ally developted area.
M E N Proposed Road Link
1.2 Condition of Existing Road memem Other Road
Condition of existing roads to be utilized for the proposed route is
summarized in Table 19.1.1. The details are shown as the results of Traffic Volume in Base Year
inventory survey in Table 19.1.2.
Sourse Link Vehicle Type
{base year) No.
p/C p/Pp L/B M/B H/B P/T 4/ 6&/T 10/T ADT
2, TRAFFIC
Manual Counts 1 17 9l 77 31 - 10 10 40 7 283
1982
2.1 Method ( )

Growth Rate Method was employed for traffic forecasting as no diverted

traffic is expected after improvement of the proposed road.

13 -1



2.3 Transport Movement

GROWTH RATE OF FREIGHT MOVEMENT
Passenger movement in terms of trips per day and freight movement in terms ~ Tmmemme— T o

of tonnage per day on the proposed road links were estimated multiplying T GROI:I"I:; Rf—‘t';;—:? P.A ;—
traffic volume in base year by the occupancy or average load obtained from ITEM 1921 1;;7 1993

roadside interview, as shown below:

1937 19293 2001

NON-AGRI, 7.0 7.2 7.4
AGRICUL TURE 0.1 0.1 0.0
PASSENGER MOVEMENT (1922) FREIGHT MOVEMENT (1982) - et
________ ———————— —————— - FREIGHT S.0 5.1 5.2
PRCFPOSED TRIPS PROPOSED TONAGE PER DAY
ROAD PER ROAD ——
LINK DAy LINK NON-AGRI. AGRI. TOTAL 2.5 1Induced and Developed Traffic

Lt e el P ey ) STM e St D St e S o . Y . g P e B e T St S . S T o e

1 2152 1 1132 47 1560 The following ratios are used for the estimation of induced and developed

traffic described in 7.3.3-3) of the Main Report:

2.4 Future Growth of Transport Movement

The growth rates of passenger and freight movements for the periods of T
1981-1987, 1987-1993 and 1993-2001 were predicted by the formula described —_ ——— (z)
in 7.3.3-2) of the Main Report. The basis for the prediction is shown 1TEM YEAR
in the following tables: 1937 1993 2001
INDUCED 15.0 15.0 15.0
GROWTH RATE OF PASSENGER MOVEMENT
GR T . DEVELOFED 0.0 0.0 0,0
GROWTH RATE (% P.A.) 2.6 Future Traffic
ITEM 1931 1937 1993 1) Traffic Composition
_____ 19327 _1993 2001_ The movements of passenger and freight transport were transformed into
PER CAPITA INCOME 4.2 4.5 4.7 traffic vol b i . , L
TRANS. PRICE INCREASE 3,5 4.5 4,5 +C¢ volume by vehicle type applying future traffic composition as
POPULATION 1.4 1.2 1.1 shown in the following table:
23 5.7

PASSENGER MOVEMENT 5.4 S

19 - 2



TRAFFIC COMPOSITION

b T T S —

) i _ ) (UNIT & %)
LINK PASSENGER F
YEAR - U il
ND. P/C P/P L/B M/B  H/B  P/T A/T &/T 10/T
11982 7.9 42.1 35.6 14.4 0.0 14.9 14.9 S9.7
. : . .7 10,
1987 9.1 40.9 31.0 16.4 2.6 15.5 15.2 Sm.m ia 1
1992 10.6 39.4 25.5 18.9 5.6 16.1 15.5 45.4 22.9
2001 12.5 37.5 18.1 22.2 9.7 17.0 16.0 35.0 32.0

2} Forecasted ADT

The average of the forecasted traffic on proposed road links is shown

in the following table and details by road link by traffic type are

shown in Table 19.2.1,

AVERAGE FUTWRE TRAFFIC ON FROFOSED ROUTE

—_ e e A ke it i e e ey T T

TYPE OF VEHICLE

YEAR - - ADT M/C TOTAL
F/c L/B M/B H/B F/P¥T 4/7 &/T 10/7

1937 27 93 49 3 136 13 46 i4 387 371 758

1993 41 g 72 22 18 16 45 23 486 410 596

2001 68 99 121 53 227 20 45 41 674 4353 1132

- ——— — ——— ———— s e . o ot e S o e i P

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Almost all cultivated land in the influence area is covered by paddy

fields. Very few of ground nuts, maize and beans are grown in the upland

field, Unused cultivable land for both paddy and upland fields remain

widely in the area.

19 - 3

Land use and capability conditions in the area of influence are shown in

Table 19.3.1 and Figure 19.3.1.

A typical cropping calendar in the Roi Et area is shown in Figure 19.3.2.

3.2 Development Projection

Future agricultural development in the area of influence was projected for
both cases of without project and with project. The projected planted
area, unit yields by crop, and the consequent production volumes are

shown in Table 19.3.2

Farmgate prices and production costs of the selected crops are estimated
as follows, referring to the Changwat data and field survey information

as shown in Table 19.3.3.

Based on the above preojected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 19.3.4. The difference between
NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject road.

4. VOC SAVINGS

In accordance with the concept and basic data given in Chapter 7 of Vol. 1
Main Report, VOCs on each road link concerned were calculated in both

cases of with project and without project.

Elements of road condition, which affect the calculation of additional

costs of vOC of each link, are shown below.



Road Condition

Link Without Project With Project
Nos. of
££ Nos. of Nos. of /1 wWooden
Length Road Wooden Narrow Length Road Class Narrow
No. Terrain (Km) Class Bridge C.Bridge {Km) Bridge
1 Flat & 46.0 3 0 16 46.0 1 (r4} 0
Rolling

él.Road 1l : Praved Road

Road 2A : Laterite Road with good surface condition and alignment

Road 2B : Laterite Road with good surface condition and poor alignment

Road 3 : Laterite Road with poor surface condition and alignment

Road 4 Barth Road

VOC saveings, obtained from the difference of total link VOCs in

the cases

of with project and those of without project case, were calculated as

follows.

Vehicle QOperating Cost Saving

(Unit: 1,000 Baht)
Road Class 1987 1993 2001

1 (r4) 14,873 21,203 33,806

5. ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the following design criteria.

Design Standard

Geometric Design

Typlcal Cross Section

Minimum Height of Embankment
Ordinary Section
approach of Bridge in Flat Area

Flood Section

Pavement Structure
in case of F4 Standard
DBST
Crushed Stone Base CBR>80%
Soil Aggregate Subbase CBR>20%
Selected Material CBR>6%
Pipe Culvert
Standard Size
Standard Interval
Paddy Area
Others
Box Culvert
Standard Size
Location
Bridge
Standard Type (width 7.0m)
Short Span Bridge
Long Span Bridge

Location

F4 (feasible)

BASHTO (Rural Highways)

: as shown in Figure 19.5.1

0.MTm (above flood level)

2.5cm
15.0cm
15.0cm

20.0cm

¢ 100cm

: 200 m

: 500 m

: 2.4m x 2.4m

¢t as required

: RC - Slab
: PC - Girder

as shown in Bridge List in Figuwe

19.5.2

Alignment of the route is shown in Figure 19.5.2

19 - 4



5.2 Work Quantity and Construction Cost

work guantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 19.5.1.
Total financial and economic construction costs by applied rocad class F4

are as given below:

F4 Standard (DBST) L = 46.0 Km
Financial Cost 95,310 . 103p
Economic Cost 86,000 . 1035

6. ECONOMIC EVALUATION
Yearly distribution of the economic costs and benefits, and the calculated

economic indicators for evaluation are given in Table 19.6.1.

The result indicates that the proposed project seems to be feasible under

F4 standard (DBST).

7. SOCIAL IMPACTS

betailed data and results of quantification of indicators of social impacts

are tabulated in Table 19.7.1.

19



Table 19.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Selaphum {J.R. 23)
Destination B. Khan Phon Sung (J.R. 2136)
Length
Total 26.0 ¥m
Improvement Section 46.0 km
DOH Road R. 2259 46.0 m
ARD Road 0 km
Others 0 ¥m
New Alignment Section 0 xm
Terrain Flat and Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 6.0 m - 7.5 m, 7.0m (Weighted average)
Embankment. Section
Length 46.0 km
Height 0.2 m - 2.5 nm
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST ox DBST Geod 1.5 km
Soil Aggregate Good - Poor 44.5 km
Earth 0 km
Pipe Culvert 47 each
Box Culvert 0 each 0 m
Bridge
Permanent Bridge - 1 each 60.5 m
Narrow Concrete Bridge 16 each 353.2 m  (4m)
Wooden Bridge each m
overflow Section 1 place 1.0 km




Table 19.1.2 ROAD INVENTORY (1)
PROPOSED ROUTE NC. IM-19 ROUTE No. 2259 _ A. SELAPHUM (J.R.23) “ B. KHAM PHON SUNG (J.R.2136) L o= 460 -
ROI ET
L g T T T t T T T T T T T T — 1 i T I i i ! : i I I ' ! T
o 3] - \o 4]
STATION  (Km) < ™ = e @ = ~ A - 3 ™ o o o o A
—_—tt——— ettt
Q P 2 g 0
VILLAGE E+ § foo] B = o o o
8 o & & fu ﬁ 2 o T 2 e ~ w
- Name pHo o oQ Lo o v Q L OO0 HQ O 0y o< &Moo oo £ s
S ZE NG ow Z 0 o
Eso 0 553 2% 8 2582808 45 3 g5 93 < 98 SN &y
- Household (H) P4 “ S TR TR, o L L "o
- Population (p) m T A m T moz o M me M TR T A m T M e m @ oo ama
! (- ! ] I ' | ! 1 L ! ! — I ! ' ! ! ! 1 ! ! ! L 1 1 ' .
] " L 1 . ] T v T ] | i u ] 1 v 11 [} 1 1 1 ] T ] | 1] R
TERRAIN Flat Rolling Flat
: ; : : : : : ; ! : : ; } b ¢ : : $ — v : ; —!
rormation 7.50 8.00 6.50 6.00 6.50 7.50 6.00 7.00 6.00
width (m) . \ \ \ \ . . | ! 1 ; ' :
CROSS Embenkment J i t V ! 1 ! T T l I ' i ! ! ' +
TON He ight {m) 0.20 0.80 0.60 0.20 0.30 0.20 1.30 0.60 0.40 0.60 1.30 0.30 R2.50[0.20
SECT 1 ] + ] | | | 1 1 | 1 ! | | I 1 ! .
CL“ ting i 1 1 1 1 I 1 1 T ] 1 [] ] ] 3 { I
Depth {(m)
! ! i ! 1 ! | ] | ! l ! ! I 1 ! ' l ! l ] i L | 1 [ 1 1 | .
1 L 1 i ] [] ] 1] L] 1 L] ¥ 1 [ [} i | i ] o 1 ¥ 1 i ] 1 ] { | 1
Type/Length DT Laterite
PAVEMENT Tttt -ttt 44—ttt
ition .
Condi ~ood Fair Poor
| 1 ! ! 1 ! ! 1 ! 1 ! { ! 1 L i ! | ! l ! 1 ! 1 I 1 1
Orerflow ] v ] ] -1 T ] — T L=1.C ] i i H 1 Il 1 + [ ¥ 4 11 L 1 ] H ] T
FLOODING . . -
Length{<m/Height{m) H=0.5
1 ' L ! 1 ' i b 1 ! [ t 1 1} ! S $ 1 ' ) '
| ] ] T 1 1 ] T " ¥ ] ¥ ] 1 4 T 1 b ) 1 1 1 1
weft Paddy Bush Paddy ‘ Bush Paddty Kenaf Paddy
LAND 1 ) 1 I L 1 ' ! — ! 1 ! t 1 | 1 3 — ] L — ' ! 1
T m) T T 1 1 T — 1 | i T T ] i o ] ¥ T 3 I [ [ ]
USE Riaht Paddy Bush Paddy Bush Paddfly Bush Paddy
ot E e -t ————
PIPE ' g ' ‘ ' i ; ,
CULVERT Totzl Number 47 Pipes
1 | ! 1 1 i 1 L 1 | | 1 1 | ! t 1 ' ! l 1 | | 1 ! | L 1 ' !
¥ 1 H 1 Y T T T I R [} [ ] N ] 3 T T T 1 ¥ T ] Il T T ) i T |
Station (Km) a Mm@ o @ ° N © © r-f
* r- c‘;o;o\ o o ™ <t ™ 0 2]
—t - — — o~ o (9]
| | i ! ] ] 1 1 1 ! I ! 1! 1 I | { I ] I L 1 i ! | ! 1 ! ; }
1] 1 1 11 ¥ ) I o [ bo o ] O‘r 1 o ] o ] o [ ] i 1 § 0 ] ] o 1 H 1 b o ] o [] i
BOX Tt tnen O g o i o n =]
cuLvERT § 888 3 g8 8 3 s S 5
BRI&DGE ] NK % ® »% »® ® s y "
Dimension a |82 R S a Q 2 A 2
v: <<rch = <r oM A~ =T bl <
" PFPETEY NN n 4 4 "
0 e 9 T8 9 o i 0
8] UL O U O (8] 3] &}
f b I : — I } ~—t a— —t— F——] f f } I — i bt L
RIGHT OF WAY (m)
—_—tt——tt 4t .y
Hirizontal Fair
ALTGNMENT | ——t— ——t— _ ]
vertical Fair
—— : | : —— : T : ] : ! : ‘ f
ROUTE NO., AGIHCIES DOl 2250
— : ! : e e S P —— i b — ' ; : : : ! L :
19 - 38
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ROAD INVENTORY (2)

L = 46.0 _ Fm
Table 19.2.1 TRAFFIC VOLUME ON ROUTE IM -19

A. SELAPHUM {J.R. 23) B. KHAM PHON SUNG (J.R. 2136) (Cont'd)

3 oo PRy Z20¢
UDON THANI T AR it S o
JRoROSED UTE N0, IM-19 ROUTE NO. 56 L IMK 1 AVR. 1 AVR. 1 AVR.
r——’ T ; o T U ¥ ! T T T T i ; ; T T T ] T —es mmmmme———er— e e ; ———————— :;‘ ——————
N+ 2 S a5 an = 55
251N (Km) = - 3 3 2 S 5 I g % F/C 1 4 4 5 5 2 (»j
} : a 1 . . . 1 7] Iy 0 (8] 0 0 0 ")
— T e I ‘ z TaTAL 27 27 a1 41 L% 63
L) 2 &l e
* M ‘A(\E L I
e 5, B 3 L NI a1 @1 a5 &5 ge =4
T e 88 283 5383 339 L/E I 1z 1z 13 1z 12 13
-~ nou-ehold (H) goen @eod v R Ho oV ) O 0 0 0 Q
M L b o TOTAL 23 w3 22 93 ¥ 99
- r.r .ztcn (P) o0 B oo o o0 n ' cln::: T
" et N+D 43 43 3 43 106 104
TEFTA Flat M/E I o A 10 10 16 14
: : 1 : I : : ; -+ —+ — ov 0 0 Q Q 0 O
scymation 6.50 7.00 6.50 6.00 6.50 7.00 6.50 TATAL 4% 49 73 73 izt 121
width {m) ) L L . , . , ! _— _ e
5 Lrkankment ‘ " o.50 ' ' 1 9. ' N+ 7 7 19 19 46 AL
o8 - - . 0.30 0.30 1.00 0.30 1.00 ? z
S Heignt  (m) 0-20 0-50 , H/B I 1 1 < 3 7 7
SELein : — ————t 5 i ? ? ‘ DV 0 0 0 0 0 0
cucting TOTAL 2 & > oz sz =3
Depth (m) 1 ] 2 b 1 4; _{ ] _!_ 1 1 ] t : ) : ________________________________________
r ¥ 1 [] + [] T i [] 3 I3
; N+LI 119 119 144 146 197 197
Type/Length : L e F/RRT T 1z 1& 27 2% 20 30
DAVEMENT - T i — v : ) i T 1 —1- oy o O 0 o 0 0
condreion Fair Foor Fair Foor TOTAL 136 134 168 168 227 227
] ] ! ] 1 1 il 1 1 ' 1 s s TR
¥ H H [ ] [ ] 1 [ H . Y e ok e A e i e e b e o e e i e
£L00DING Crextlon | l N+ 11 11 14 14 18 1=
PR Fengrhirm/Herghtm) | 1 , | , = RS E— - 8/7 1 2 z z 2 = 3
] ’ ‘ Bush oV 0 0 0 0 0 )
Left rPaddy Kenaf|Bush Paddy Fenaﬁ paddy :ss TOTAL i3 2 14 " 20 -0
LAAD i ! 1 = i t % 1 Sugay i e —_ e . e ————————
WSz Right paddy | Bush Paddy Bush Paddy Cane Bush N+ 40 40 ¥ 39 3?39
t } : ! ; ! : : g ; - 6/T 1 & & & & b &
P12z Total Number nv 0 ¥] S O 0 O
CULVERT , , ; . , , ' . y ' 1 { : 1 o TOTAL 44 44 4% 45 43 43
{ T T H ] ] [ 1 ] 4 ] H 4 1 . Yl - N ——_ e
o (] e @ ! . - ~, TS e o
¥m : " 3 ) o N+D 12 12 20 20 =5 20
stataon (kn) = m omA " N 10/T I 2 2 c: < = 5
b—tttt i v o 0 o 0 o o
2% 2 1 41
7Y S 9 g g o - _ TOTAL i4 if _ze2s ___i‘ ______
cERr 3 s S s S N N+D 36 336 422 422 S84 S84
: “ - - " ART 1 SO S0 w3 63 3% 85
BRITTE e E ® » "
>¢ o v 0 0 0 ) 0 0
prrenson 3 O ‘9‘ = N TOTAL 387 337 436 486 &74 474
- < < < < o e T R,
: : 4 u S v N+D 346 244 2846 32E& 439 439
$ ":5 T 9 0 0 M/C I 25 25 25 2&; 22 20
o o v v © “ \ DV 0 0 0 ( ¢ O
— Pt ] TOTAL 371 371 410 410 452 458
RIGHT Way iy Ll et et . e e
HT OF (m) T S S ' RS SN S S— N+ L2 &3 S80S D08 1024 1024
oo | ‘ Fair TOTAL I 76 74 gm &g 102 108
Horizontal Fair ’ ’ l . lznor ' . . al L, oV o o pt 0 0 o
AAGRENT A o TOTAL 758 758 896 896 1132 1132
Vertical Fair ' S S VPPN S
1 1] [ 1
T } ; : : 5 t } ' ! : : 7 7 T I : NOTE
BOUTZ NO., AGENCIES DOH 2259 N : NORMAL TRAFFIC O = DIVERTED TRAFFIC
| o o, : : ; : L ; s ; ; I ; ! : ! OV : DEVELOPED TRAFFIC I : INDUCED TRAFFIC
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Figure 19.3.2 CROPPING CALENDAR

0900 CHANGWAT RO ET
NAME OF CROP JAN [FEB [MAR|APR|MAY | JUN JUL|AUG|SEP. |OCT,|NOV | DEC
RICE, 1% cRoP ® & &
RICE, 2" CRoP A A
TOBACCO [ TURKISH AND LOCAL} & =&

KENAF & & %
CASSAVA @ B
GROUND NUT {MORE IN DRY SEASON G=G——= e
LLESS IN RAIN oS *

SUGAR CANE & &
Note FIRST CROP SECOND CROP
= S ¥ X e = 03 X
sowing growing season harvesting
52050N 5e050N
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TABLE 19.Z.1 CULTIVATED &% CULTIVARLE LAND

it e e i sy s ——

(197%)

L LUNIT = 1000 RAI (KM 2) ]
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVAELE LAND
CODE NAME PADLDY UPLAND ToTaL FPADDY IFi_AND TOTAL
127.375% (Z203.8) L7500 (0 A£.0) 121,125 (209.8)  11.250 ( 12.0)  AP.E75 (111.0) B0, 425 (129.0)
0702 FHON THONG 13,7590 ( 30.0) - 13,750 ¢ 30.0) -~ 7.500 ¢ 12.0) 7.5900 (12,00
OP0S NONG PHOK 11.125% ( 17.3) - 11.125 ( 17.2) - 25.000 ( 40.0) 25.000 ( 40.0)
0907  SELAFHUM P7.3500 (156.0) DTS00 L,.0) 101,250 (142.0)  11.250 ( 15.0) 246,275 ( 52.0) 42,125 ( 77.0)
TARLE 19.3.2 CROP PRODUCTION
ITEM PaDOY MAIZE BEANS SRIUND  CASSAVA SUGAR HENAF CIOTTON LIPLAND TATAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1921 115,12 0.29 Q.04 0.37 Z.32 - - - 4,00 122,12
19587 1ig.12 Q.25 Q.07 0.37 S.46 - - - 4.15 122.27
19932 WITHOWY PROJECT 115,12 0,25 0,02 .37 3.60 - - - 4,320 122.43
WITH PROJECT 118,12 Q.22 .07 0.35 3.67 - - - 4,320 122.43
2001 WITHOUT PROJECT iiz. 12 Q.24 0,10 0.35 .62 - - -~ 4,30 122.4%
WITH PROJECT 118.12 0.21 Q0.0 0.33 2. 63 - - - 4, z20 122,43
CROF YIELD (KG/RAI)
1931 232.1 1530.0 115.0 161.% 2100.0 - - -
1987 z232.1 181.1 114.4 161.% 2100,0 - - -
1292 WITHOUT PROJECT 222.1 102.2 1i17.2 161.9 2100.0 — - -
WITH PROJECT 236,32 185.5 1192.2 162.%9 2112.7 - - -
2001 WITHOUT FROJECT 2.1 133,46 119,7 1419 2100,0 - - -
WITH PROJECT 282,0 191.5 1221 164.2 21294 - - -
CROFP PRODUCTION {TQN)
12931 27,413 43 7 o9 by PLY - - - 7,095 24,503
1987 27,413 45 ] 29 72267 - - - 7394 =24, 507
1992 WITHOUT PROJECT 27,413 4% 10 o9 7569 - - - T2 98 25,111
WITH FROJECT 27,710 41 =2 56 7,745 - - - 784632 25,773
2001 WITHOUT PROJECT 27,413 43 12 Sé& 7. 605 - - - 7730 25,143
WITH FROJECT 23,537 40 10 54 7:343 - - - 72959 Eha D46
NOTE @ SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL

19 -~ 12




TABLE 19.2.

FARMGATE FRICE (BAHT/TON)
WITHOUT PROJECT (1931 — 2001)
WITH FROJECT (1927 - Z001)

CROP PRODUCTION COST (RAHT/RAIL)
WITHOUT FROJECT (1921 — 2001)
WITH PROJECT (1937 - 2001)

- ) — s e e e s bt e S
——— —— e ey ey e et

COTTON

1987
1993
2001

3 FARMGATE FRICE AND PRODUCTION COST
FADDY MRIZE BEANS GRUND CASSAVA ELISAR KENAF ON
NUTS CANE
3431 2,040 by L5 7,12 587 - -
3,537 2,112 by 67 7,125 02 - -
S40 359 555 259 724 - -
553 279 575 1,00% 744 - -
TABLE 19.3.4 NET PRODUCTION VALUE
(1000 BAHT)
WITHOUT PROJECT WITH FROJECT
PADDY LPLAND TOTAL PADDY UPLAND TOTAL
320,755 1,843 32,593 31,632 1,873 23,505
30,755 1,921 32,4676 33,290 2. 00% 35,399
1,931 22,636 25, 785 2,063 27,3438

30,75%

19 - 13




Figure 19.5.1
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TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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A. SELAPHUM (J.R.23) - B. KHAM PHON SUNG (J.R. 2136)
ROUTE NO. 2259 L=46.0 Km.
NaR - N o,
N . \ .
. \\‘_\ P
NN A WY
Ph -~ 46.0 Km,

Lf’i RS ERNP7

259 ~ 46.0 Km.~

LOCATICGN MAP

C.ROI ET

‘-é‘ BRIDGE LIST

g-: No1 Station Propossd Bridge | Existing Bridge
® Km.

% { 72 | c~7.00x(250 C-450x1250
\X;z 2] 9.3 | c~700xd050 | c-4.20x4050
?*.:f"- 3] 94 C~700x 40 30 C-4 30 x 40.30
A 4] 98 - C-9 50 x 60.50
5/ 109 | C~700xI19 00 | C-450x1900
6| 12.8 | cC~7.00x3000 | €-4.40x30 00
27 7} 13.0 | C~700x25.00 | ¢-4 50 x25.00
10;- 8| ta.e | c~700x12 50 | c—420x12 50
1 9f22.6 C-7.00x12.00 €—-4.50x12 00
"z 10| 26.8 | ¢c-700x20 50 | C-4.50 x 20.50
| 28.t | c-7.00x16.00 | c—-430x16.00
o 329 C-7.00 x 30,00 C—4 40 x 3000

Ao
o

131 345 C~-7.00x 24 00 C—4.30x 2400
4] 356 C~-700x20.50 C—440x 20.50

15| 36.8 C-700x12.00 C—4 30x12.00
l6} 382 C-7.00x14.00 C-440x 14 00
I7T] 409 C—=700x24 40 C-420x 24490

LEGEND

B X PROPOSED ROUTE ( IMPROVEMENT )
PROPOSED ROUTE [ NEW CONSTRUCTION )
PAVED ROUTE
—————— UNPAVED ROUTE
eeseeseoee [INVENTORY SURVEY RQUTE

® HOSPITAL

™) MEDICAL CENTER

@ SECONDARY SCHOOL

| LA
.Ffat —~ 28.0 Km.

19 - 15




Table 19.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-19 (46.0 km) Table 19.6.1 COST AND BENEFITS
(F4 STANDARD)
L1000 BAHT)
— ) : : COsT BENEFITS DISCOUNTEDC12%)
Unit Financial {(bBs™ e e ———— e r——— —_—
trens of  Unit Rate - o - - YEAR CONST. AGRI. v RMC
Q' Ly )2 0 & tnancia conomic COST BENEFIT SAVING SAVING  TOTAL CO3T B
= Cost (103®) cost (103gy . Tomm mEEERAT SRVINLG SAVING . TOTAL A ENEFIT
DIRZCT CONSTRLCTION COST 1984 17,200 0 0 o 0 24,165 0
o ] 19285 43,000 0 0 0 o 53,939 0
Ciearing ans Grubbing ha 15,000 106 1,590 1,446 192 25,200 0 0 0 0 ZE,8%4 4
cecavacion - Soil - 20 0 0 0 1927 0O Y07 14,873 205 146,082 QO 14,345
P 1982 0 1,210 15,923 363 17,501 0 13,952
Excavatisn - Hard Rock 1-“-3 180 0 0 0 1939 0 1,512 14,953 413 18,71% 0 13,462
frbantment n a5 1990 0 1,815 12,033 473 20,326 0 12,918
_ : 136,300 6,133 5,581 1991 0 2118 19,093 SZ8 21,739 0 12,335
Selectes Matarial m 80 93,900 7,512 6,685 1992 O 2. 420 20,148 583 23,151 0O 11,729
T sccreoat = . 3 - 1993 0 2,723 21,203 4637 24,564 O 11,111
Ss1l Aggregata Surlzce or Sukbzse m 105 a = - T ?
‘ 5 65,800 8,209 6,149 1994 22,264 3,028 22,779 720 26,527 10,071 10,714
Crushed Stone 3ase m 370 43,200 15,984 14,705 1995 0 2,322 24,354 2032 25,490 0 10,274
. o enin 3 - 1956 0 3,638 25,929 SGh 30,453 0 7,805
Soil Agcrazate Shoulider m 105
AeEREs © . 18,600 1933 1,738 1997 0 3,942 27,505 967 32,416 0 9,319
Prime Coat and DBST m 35 243,700 13,404 12,064 1998 0 4,247 29,020 1,051 324,379 D 2,524
— - 19972 0 4,552 30,455 1,134 36,342 O 8,529
Prpe Culvars m 2,100 4
5 ’ 1,740 3,654 3,361 2000 0 4,857 32,231 1,217 33,305 6 7,338
Sox Culvars m 15,000 0 0 0 2001 ~39,560 S,1462 323,206 1,300 40,268 -7,227 7,357
Long Smen 3Brid b 80,000 _ .
Long spen Sxicce ° ¢ 0 TOTAL 68,704 45,465 352,607 11,389 409,441 109,544 162,330
__._Ssox Sgen 3racee __.50,000 . 353 14,120 12,566 =~ —=—— - T T T I —
o Toczl -
Sus Tozal (2l 71,260 64,299 DISCOUNTED ECONOMIC CDSTS : 10%, 344
Mrszellzneous Works g ' . - _
otrsgelleneous Works (&) % 9% 4,988 4301 [ISCOUNTED ECONOMIC BENEFITS < 162, 330
Toral {b) 76,248 68,800
AGRICHLTURAL DEVELOPMENT BENEFIT 16,4463
PEYSICIL CONTENGINCY (b) x 15% 11,437 10,320 VOC SAVING 141, 661
o SO
CNGTNEZRING AND RMC SAVING 4,205
. ADMINISTRATION {5) x 30% 7,625 | 6,880 NET PRESENT VALLE : 2. 427
1 Total
s o 19,062 17,200 BENEFIT COST RATIO : 1.43 ’
A0 ACQUISITION INTERNAL RATE OF RETURN 2 17.1 % ‘
Hichly Develcged Land ha 50,000 o 0 0
____I_-ess Dgireloped Land _____ha _}éLQOO — 0 0________
Sub Togal 0 ] {
GRAND TOTAL 95,310 86,000 %
]
19 - 17



Table 19.7.1 SOCIAL INDICATORS
(Proposed Route IM-19)

Population (1,000}
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe (km)l/
Per capita time savings (10-4)
Score

Access to Artery Highway
Average distance to highway (km)l/
Per capita time savings (10-%)
Score

Impassability
Impassable week a year
Impassability per year
Impassability per capita (10-4)

Score

Health

Access to Hospital
Average distance to Hospital (km)l/
Per capita time savings (10-4)
Score

Access to Medical Pacilities
Average distance to facilities (km)l/
Per capita time savings (10-4)
Score

e

"

"

"

-

37.6
43.2

40

15.2
0.039
115

100

0.019
0.004
33

13.0
0.033
77

3.7

0.010
40

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (km)
Per capita time savings (10-%)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
El &4/
E2 5/
E 8
Degree of Improvementl/

Score

Disparity

G.P.V. in 1993 (Mn B)8/
With project
Without project

Per capita G.P.V. in 1993 (B}
With project (W)
Without project (w)

Degree of Disparity
(a/W) - (A/w)9/

Score

Total Score

"

s

to

"

8.6
13.0
0.168
91

19
505

2.0
37.6
39.6
1.73
110

103.9
99.6

2,405
2,306

0.06
107

673

19 - 18

Note:

1/

{ ) shows the length or distance in
without project case. Unless otherwise,
lengthes are same both in with project case
and without project case.

Number of secondary school student estimated
based on the projected population of the
areas of influence applying ratios of
secondary school students to the total
Population in the sample area.

Numbers of the sample areas

{(Number of University Graduate
Teachers}/(Total Number of Student} x 1,000

(Total of Teachers)/(Total Number of
Student) x 1,000

Sum of 4/ and 5/

Ratio of E value of each route to an average
value of the same indicator E in case of the
sample areas, 33 in number, along paved road
near the proposed routes.

The average value of E in case of paved
roads were calculated at 68.4 From the
following data:

Number of university graduate teachers 438
Number of Teachers 1,285
Number of student 25,196

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

=~ GRP per capita of the Northeast is
estimated at 11,897 Baht in 1993,

—- Agricultural sector shares 40% of GRP, and

~ Crop production shares 80% of agriculiural
production.



PROPOSED ROUTE NO. IM-20

Changwat = Ubon Ratchathani
B. Na Hai (JR2049)- A . Kut Khao Pun

Length - 172 KM.




SUMMARY

PROPOSED ROUTE IM- 20

LOCATION OF

PROPOSED ROUTE

Item

Changwat
Origin
Destanation
Length
Total
Improvement Section
DOH Road
ARD Road
Others
New Alignment Section
Surface Type and Condition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Existing
19393
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C

Recommendation

Description

Ubon Ratchathani
B. Na Hai (J.R.2049)
A. Kut Khao Pun

17.2 km
17.2 km
R.2197 17.2 km
0 km
0 km
0 km
So1l Aggregate, Poor
Flat and Rolling

116 xm?
17,900
Paddy

102
399
517
r4 (DBST)

32,869 . 10° ¥
29,666 . 102 g

8.4 &
0.73

For further consideration

N\ ,

BANGKOK T

A

‘f’“‘~\hﬁ

Naotional Highway
Provinclal Rood
Proposed Route

KHO WANG

Si SA KET




1. GENERAL

1.1 Characteristics of the Route

The proposed route is located in the north part of Changwat Ubon Ratchathani.
The route, starting at Ban Na Hai on Route 2049, runs northward passing
through Ban Pao, and Ban Ka Bin and ends at Amphoe Kut Khapun, the inter-
section of Route 2232 with Route 2252. TIts total length is 17.2 km.

(Figure 20.5.2)}

The terrain is almost flat and relling. In the influence area, there
exists several villages with total population of 17,900. There is
two medical centers, no hospital and one secondary school along the

proposed route.

The propesed route, upon completion, will play vital role to connect

amphoe Kut Khao Pun with highway of Route 2049,

1.2 Ccondition of Existing Road

condition of existing roads to be utilized for the proposed route are
summarized in Table 20.1.l. The details are shown as the results of

inventory survey in Table 20.1.2,

2. TRAFFIC
2,1 Method

Growth Rate Method was employed for traffic forecasting as no diverted

traffic is expected after improvement of the subject road.

20 -

2.2 Base Year Traffic

The base year traffic by road link by vehicle type was estimated referring

to the DOHs traffic records and manuval classified counts as shown below:

Proposed Road Link

B. Na Hai A.Kut Khao Pun

oy, A R 27
o S pnapus™ 32
¢
~ g
@ T
Legend C) Road Node
D Road Link Code
@R M Proposed Road Link
OE—— ther Road
Traffic Volume in Base Year
Source Link Vehicle Type
(base year) No.
p/C PB/P L/B M/B H/B P/T 4/T &/T 10/T ADT
i/
DOH (1981) 1— 45 17 13 16 6 3 8 18 2 128
Manual Counts 1 - 15 18 7 - 2 7 21 - 70
{1982}
Estimated 1 23 16 1le 12 3 3 8 20 1 102

Note: 1/ Route 2197 Section 0100 Station Km 14300



2.3 Transport Movement

Passenger movement in terms of trips per day and freight movement in terms
of tonnage per day on the proposed road link were estimated multiplying
traffic volume in base year by the occupancy or average load obtained from

roadside interview, as shown below:

FPASSENGER MOVEMENT (1932)

e -—

FREIGHT MOVEMENT (1982)

B e s e

FROFPCSED

TRIPS PROFPOSED TONAGE PER DRY
ROAD PER "ROAD -
LINK DAY LINK NON-AGRI. AGRI. TOTAL
1 725 i 38 22 60

—— — e - —

2.4 PFuture Growth of Transport Movement

The growth rates of passenger and freight movements for the periods of
1981-1987, 1987-1993 and 1993-2001 were predicted by the formula described
in 7.3.3-2) of the Main Reports.

The basis for the prediction is shown

in the following tables:

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (%Z P.A.)

—

19321

ITEM 1987 1993

1987 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
FOPULLATION 1.2 1.0 0.9
PASSENGER MOVEMENT S.2 S.4 S.4

20 - 2

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (Z P.A.)

ITEM 1931 1937 1;93
19;7 19;3 2061
NON-ASRI. 6.7 7.0 7.2
AGRICULTURE 0.1 0.0 0.0
FREIGHT 4.3 4.5 4.6

2.5 Induced and Developed Traffic

The following ratios are used for the estimation of induced and developed

traffic described in 7.3.3-3) of the Main Report:

RATE OF INDUCED AND DEVELOFED TRAFFIC

YERR
ITEM ———- -
1987 1993 200i
INDUCED 15.0  15.0 15,0
DEVELOPED 0.0 0.0 0.0

2.6 Future Traffic

1) Traffic Composition

The movements of passenger and freight transport were transformed into

traffic volume by vehicle type applying future traffic composition as

shown in the following table:



TRAFFIC COMPOSITION

(UNIT 2z %)
L INK PASSENGER FREIGHT
YEAR - - —-—— ~
NO. F/C P/P L/B M/R H/RB P/T 4/7 &/T7T 10/7
1 1982 32.9 22.9 22.9 17.1 4.3 9.4 25.0 62.5 3.1
1987 27.9 27.8 21.1 17.8 3.4 ti.4 22,6 55.3 10.7
1993 21.9 33.8 13.9 18.6 6.8 13.8 19.8 46.6 19.8
2001 13.9 41.8 16,0 19.7 8.6 17.0 14.0 35.0 232.0
2) Forecasted ADT
The average of the forecasted traffic on proposed road link is shown
1n the following table and details by road link by traffic type are
shown in Table 20.2.1.
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE
TYPE OF VEHICLE
YEAR ———- - - - ———————————e ART M/C TOTAL
p/C L/B M/B H/B P/P&T 4/7 6T 106/T
1987 28 21 18 5 32 3 20 4 136 198 335
1993 29 25 23 9 S0 7 17 7 170 229 399
2001 27 31 38 17 838 7 15 14 236 281 S17

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Almost all cultivated land is covered by paddy fields.

Yand, for both paddy and upland field, is guite limited.

Unused cultivable

20

Land use and capability conditions in the area of influence are shown in

Table 20.3.1 and Figqure 20.3.1.

A typical cropping calendar in the Ubon Ratchathani area is shown in

Figure 20.3.2.

3.2 Development Projection

Future agricultural development in the area of influence was projected for
both cases of without project and with project. The projected planted

area, unit yields by crop, and the consequent preoduction volumes are

shown in Table 20.3.2.

Farmgate prices and production costs of the selected crops are estimated

as follows, referring to the Changwat data and field survey information

as shown in Table 20.3.3.

Based on the above projected preduction volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 20.3.4. The difference hetween
NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject road.

4. VOC SAVINGS

In accordance with the concept and basic data given in Chapter 7 of vol.l
Main Report, VOCs on each road link concerned were calculated in both

cases of with project and without project.

Elements of rcoad condition, which affect the calculation of additiomal

costs of VOC of each link, are shown below.



Road Condition

Link Without Project With Project
. of

/1l Nos. of Nos. of /1 Nos. o

Wooden

Length Road Wooden Narrow Length Road Class

. . . Narrow
No. Terrain (Km) Class Bridge C.Bridge {Km) Case 1 Case 2 Bridge
1 Flat & 17.2 3 5 0] 17.2 1(F4) 2A(F5} (8]
Rolling
/1
Road 1 : Paved Road
Road 2A : Laterite Road with good surface condition and alignment

Road 2B : Laterite Road with good surface condition but poor alignment

Road 3 : Laterite Road with poor surface condition and alignment

Road 4 : Earth Road

VOC savings, obtained from the difference of total link VOCs in the cases
of with project and those of without project case, were calculated as

follows:

Vehicle Operating Cost Saving

{Unit: 1,000 Baht)

Road Class 1987 1993 2001
1 (F4) _ 2,188 3,127 4,926
2a (F5) 1,556 2,307 3,719

5, ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the following design criteria.

Design STandard : P4 (if not feasible, F5)

AASHTO {(Rural Highways)

Geometric Design

"

Typical Cross Sectiocn as shown in Figure 20.5.1

Minimum Height of Embankment
Ordinary Section : 1.0m
approach of Bridge in Flat Area : 2.0m

Flood Section 0.7m (above flood level)

Pavement Structure
In case of F4 Standard
DBST 2.5cm
Crushed Stone Base CBR>80% 15.0cm
Soil Aggregate Subbase CBR>20% 15.0cm
Selected Material CBR>6% 20.0cm
In case of F5 Standard
Soil Aggregate Surface CBR>20% 15.0cm
Selected Material CBR>6% 20.0cm
Pipe Culvert
Standard Size : ¢ 100cm
Standard Intexwval
Paddy Area : 200 m

Others : 500 m



Box Culvert

standard Size : 2,4m x 2.4m
Location :  as required
Bridge

standard Type {width 7.0m)

short Span Bridge : RC - slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List in

Figure 20.5.2,

alignment of the route is shown in Figure 20.5.2.

5.2 Work Quantity and Construction Cost

Work quantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 20.5.1.
Total financial and economic constructicn costs by applied road class are

as qlven below:

Total Financial and Economic Construction Cost

Construction Cost (103g)

Road Class Length Remark
(Km) Financial Cost Economic Cost

F4 {pBST) 17.2 32,869 29,666

F5 (5011 17.2 22,284 20,038

Lggregate)

20

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits, and the calculated

economic indicators for evaluation are given in Table 20.6.1 and 20.6.2.

The result indicates that the proposed project seems to be not feasible

under F4 Standard and F5 Standard in case the opening year is 1987.

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts

are tabulated in Table 20.7.1.



Table 20.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin B, Na Hai (J.R. 2049)
Destination A. Kut Khao Pun
Length
Total 17.2 km
Improvement Section 17.2 km
DOH Road R. 2197 17.2 km
ARD Road 0 km
Others 0 m
New Alignment Section 0 km
Terrain Flat and Rolling
Alignment (Hori./Vert.} Fair / Fair
Formation Width 6.0m - B.0 m,6.8 m (Weighted average)
Embankment Section
Length 17.2 km
Height 0.5m - 1.35m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST 0 km
Soil Aggregate Poor 17.2 ¥m
Earth 0 km
Pipe Culvert 50 each
Box Culvert 0 each o m
Bridge
Permanent Bridge - 0 each 0 m
Narrow Concrete Bridge 0 each 0 m (4m)
Wooden Bridge 6 each 81.0 m
Qverflow Section 0 place. 0 km

20 - 7



Table 20.1.2 ROAD INVENTORY

PROPOSED ROUTE No. IM-20 ROUTE NO. 2197 B. NA HAT (J.R. 2049) vA. KUT KHAO PUN
UBON RATCHATHANI

T T T T T T i T T T T T i i T T 1 1 i T i 1 —-1—---1.‘
0 w o < O]
STATION  (Km) e o~ - © @ S = ) = A a ~ N
1 | ] 1 ! | 1 ] 1 | I t ! 1 ! ! ] 1 1 i e L ] :
e [ ¥ 1 ] 1 L i N [] i 1 ] o ] ) F [ | D 1 1 ¥ 4
e}
VILLAGE HH % ~
E é o :408 §s:: o Eoo a n § 0
oo 3 9 o%5 S a9 gga8  gEfn
N Ll
- Household (H) g v ¥ o =¥ =47 A
n i i o e R LR
- Population (P) mEA Mo min e o M SR mine m LA M
L I ' i ! l 1 ! { ! 1 i i
T T T T | 3 1 1 T T T 3 ) 4 1 i T
TERRAIN Flat Rolling Flat Rolling Flat Rolling [Flat
. @ ) [ 1 + ’ H 1 ] !
] ] 1 v i T g i ! 7 3
Fcrmation 7.00!5.50 7.00 6.50 8.00 ©.00{7.00 6.50
oo T | i bt He e bt | 5
Erbankment ! i '
CROSS : oh 1.0001.35 0.80 0.50 0.75 |1.00[0.50 0.85
{ 1 | 1 1 i [ I 1 1 i 1 1 ¥ 1 ]
(‘utting ' ' ! ! T L I 1 i L i T ! T { i
Depth (m)
1 —l 1 e 1 ! ! I ! 1 ! 1 ! ] g 1 ! | L B N i 1 1
T ¥ ] P T T ] ¥ T T b T T T ¥ 3 | T B 4 T 1 1
Type/Length Laterite
PAVEMENT — -ttt 44—t 44—ttt
Condition Poor
Overflow —tt - ;
FLOODING Lengta{Km/Height(m) |
—t ——t——t e ; s
Left I dd y Forest [Paddy Fc:restbaddy Fomest Paddy Forest
LAND % —t ! 1 L i 3 I 1 I i) —_ 3
USE ' ' LA T H— F—t —
Right reddy Forest [Faddy Forest Paddy Forest Faddy
1 I 1 1 1 1 ! ! 1 1 | I 1 i 13 ) il
i ] T i 1y [ 1 . I L 1] [] ¥ i ¥ 13
PIPE Tozal Number . i i
CULVERT 50 Pipes
| S L 1 L 1 ! 1 ! $ | ] 4 1 i 1 1 1 1 1 1 1
T T = T 0 T T v B H i ¥ T T i i T T T i T
Station (Xm) r oo 9 - . “
o o A T — =
—_—t—t— L +
BOX
CULVERT
& O © O o o
BRIDGE wo@ N Q < ~
Dimension P o T < o o
P S R < o~ ~
XX M ] " %
O HO HO . i
4R 48 43 E 58 48
ET ET X =< = o z
i 1 ]
i —t—t
RIGHT OF WA™ {m}
+ : ' } —rt ! : ; ' ; ; ; — ; H—t—t] —t
Forizontal Fair
ALIGNMENT — -ttt H
Vertical Fair
r ; ; : ¢ —t } ; t ; : i f — ! bt +
ROUTE NO., AGENCIES DOH 2197
et e b




Table 20.2.1

TRAFFIC VOLUME ON ROUTE IM - 20

—— . 2y o i Akt e

DIVERTED TRAFFIC
INDUCELD TRAFFIC

YEAR 1287 1227 2001
LINR 1 AVR. 1 AVR. 1 AVE.
M+ 24 ey 25 25 Ezﬁ_“ég
F/C I q 4 4 4 4 4
v 0 0Q O 8] 0 O
TOTAL 2 e =% 29 27 =7
M+ iz e 22 22 =7 27
L/H I 3 = b = 4 A
oV 0 0 0 Q 0 0
TOTAL 2 21 25 25 = 21
N+D 14 14 21 21 A 5;
M/H 1 2 =2 =2 2 b 5
Y Q 0 0O O Q 0
TOTAL 1z 1s 23 25 CH 38
M+ ] 2 2 a 15 1;
H/EB I 1 1 1 1 2 2
(1Y) O o ] o] O 0
TOTAL, & S & = 17 17
N+ 22 23 4% 43 77 77
F/PLT I 4 4 7 7 12 iz
oy O 0 £ O ] O
TOTAL 2z 32 50 S0 on =25
N+ 7 7 £ & () L)
4/71 I i 1 1 1 1 1
v 0 0 0 0 ] 0
TOTAL ] S 7 7 7 7
W+D 17 17 13 15 1z 13
&/T 1 2 2 2 2 2 2
oy 0 o] D 0 #] 0
TOTAL. 20 20 17 17 15 15
N+ =2 2 1) & 12 1z
10/7 I 1 1 i 1 2 2
oy 0O 0 0 0 0 8
TOTAL 4 4 7 7 14 14
MN+L 112 118 i43 143 205 205
ADT I 1z 12 22 22 31 21
JIAY O O Q 0 0 L8]
TOTAL 136 136 170 170 226 226
N+ 121 121 20% 209 233 252
M/ I 12 i2 20 20 22 22
oV 0 0 4] 0 0 8]
TOTAL 192 198 227 229 221 221
N+ 299 299 587 357 463 44T
TaTAL I 36 24 42 4z o2 53
oy 0 ) 0 0 0 0
TOTAL 2335 335 377 399 517 517
NOTE
N : NORMAL TRAFFIC D
OV @ LDEVELOPED TRAFFIC I
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rigure 20.3.2 CROPPING CALENDAR

{100 CHANGWAT UBON RATCHATHANIL

NAME OF CROP JAN |FEB.| MAR|APR.|MAY. [JUN. [JUL.. |JAUG.[SEP {OCT|NOV|DEC,
RICE, I5' CROP ¢ & — X
RicE, 2™ crop O -

KENAF — & «
CAS§AVA i &
GROUND NUT {MORE IN DRY SEASON (=& %
LESS IN RAIN. TL_C y
COTTON o L v "
L~ r4 A EEEEAl
MAIZE H— ﬁ'L T
Note FIRST CROP SECOND CROP
& O X% —X = - o
\;owing growing season narvesting Dl e Al

season ELLEL ]
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TABLE 20.2,1 CULTIVATED & CULTIVARLE LAMD

(1979)
— - ——_ — L UNIT ¢ 1000 RAT {EMZ) 1
AMPHIE AMPHOE CULTIVATEDR LANL LUNMUZED CULTIVABLE LAND
LonE- NAME FADDY LFLAND TOTAL FADDY LFLAND TOTAL
&7.300 (102, 0) - A7.500 (108.0) 2.500 ( 4.0) 1.250 ¢ 2.0) 2.750 ( &.0)
1110 EUT KAQPLN 25,625 ( 41.0) - TTLAZS O 41.0)  1.E7S (0 B0 1,250 (2.0 F.125 (0 5.0)
1111 TRAKAN FHUTFHON 41.275 ( 67.0) - 41,875 ( £7.0) 0.4625 (1.0 - 0.625 (1.0
TRABLE 20.3.2 CROP PRODUCTION
1TEM FADLY MAIZE BEANT GRUND  CASSAVA SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
PLANTELI AREA (1000 RAI)
1981 62,88 - - - .10 - - - 0.10 L2 98
1937 63,18 - - - 0. 10 - - - 0.10 L3, 2P
1992 WITHOUT PROJECT &2.1%8 - - - 0.11 - - - 0.11 A
WITH PROJECT 63,18 - - - 0.1z - - - 0.12 6E. 30
2001 WITHOUT PROJECT A£3.18 - - - 0.11 - - - 0,11 AZ.20
WITH PROJECT 6218 - - - 0,12 - - - 0.1z A2 31
CROP YIELD (KG/RAI)
1921 17%.7 - - - 1400, 0 - - -
19%7 179.7 - - - 1425. 4 - - -
1992 WITHOUT PROJECT 179.7 - - - 1451.2 - - -
WITH FRO.JECT 183.0 - - - 14462.7 - - -
2001  WITHOQUT PROJECT 179.7 - - - 1436, 4 - - -
WITH PROJECT 127.4 - - - 1525, 5 - - -
CROP PRODUCTION (TON)
1921 11,200 - - - oo - - - 133 11,4535
1927 11,355 - - - 144 - - - 146 11,501
1992 WITHOUT PROJECT 11,355 - - - 155 - - - 155 11,510
WITH FPROJECT 11,561 - - - 167 - - - 170 11,731
2001 WITHOUT PROJECT 11,355 - - - 145 - - - 1642 11,523
WITH PROJECT 11,342 - - - 184 - - - 197 12,028

NOTE @ SYMBOL "—" MEANS ZERDO OR NEGLIGIBLE SMALL
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TABLE 20.3.3 FARMGATE PRICE AND PRODUCTION COST

e — e s . Bt e T bk g o e A o b e o o g . Sy PR M e Tt e A P

—— b —_— — e . et .

FARMGATE PRIC (BAHT/TON)
WITHOUT PROJECT (1921 - 2001)
WITH PROJECT (1987 - 2001)

CROP PRODUCTION COST (BAHT/RAI)
WITHOUT PROJECT (1231 - 2001)
WITH FROJECT (1927 - Z2001)

— — et e —— ——

— ——— ——

BRUND  CASZAVA SLGAR KENAF CTTON

NUITS CANE
- s77 - - ~
- 591 - - -
- 677 - - -
~ 37 ~ - -

[y p——

YEAR

e e ] el e N A e S . Y S g e - it S B e Sl S

FAROOY LIPLAND

——rr i ey s

-

1987
1993
2001

17,7264 13
17,726 17
17,726 21

T ot Y e L Bl et b g e A e B B S P

(1000 BAHT)

-— e

WITH FROJIECT

TOTAL PADDY LEFL AND TOTAL
17.741 17,918 11 17,929
17,742 12,708 13 13,723
17.747 12,724 20 17,3204
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Figure 20.5. 1
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Figure 20.5.2
PR%POSED ROUTE NO. IM—20 C.UBON RATCHATHAN! B.NA HAl({(J.R.2049) — A.KUT KHAQ PUN

ROUTE NO. 2197 L =17.2 Km. LOCATION MAP

A.KUT KHAOPUN
{ATRAKAN
B __PUT PHON Q2050

APHO SAl
BRIDGE LIST
Station . .
Nal K Proposed Bridge | Existing Bridge
| 07 ¢-7.00 x 1800 W—420x1550
2| 0.9 C-7.00 x 14.00 W-4002 10350
3 1.9 c-700 x 1400 W-400x 1050
al| 5. {BOX CULVERT) W-410x 400
5( 1.3 C-7.00 x 24 00 W—4 20x20 40
61 14.5 C-700 x 2400 W-400x2010
LEGEND
Em ORI EN @ PROPOSED ROUTE ( IMPROVEMENT
EossmmmE PROPOSED ROUTE ( NEW CONSTRUCTICN)
Lo b X ‘ PAVED ROUTE
Y S o ’:t\/i'“‘mﬁf“ ﬂ,&-lr—‘y-- N TRk —=—=———— UNPAVED ROUTE
A - s . ™% N
Flat — 5.5 KMuX-1 {3 Rollingy Flat-3.0 KM TRolling \iFlatgstn . ¢ cceeeso INVENTORY SURVEY ROUTE
I % :;Y“\ 3:{"3.—!.5 KM:Jg, ’)‘/\ “ . -20 KM.,_\"' .2 KM.\ ‘ HOSPITAL
N \ ] g el N (AP _ e
,‘",,{_‘wi Zoa 20\ Route 2055 VN A} %3,{,*-«“‘ i O] MEDICAL CENTER
G cAEN 7 \(\\‘L" g il& mj}“_ . ©) SECONDARY SCHOOL
T Ao NIRRT - U LAY . e




IM-20 (17.2 km)

Table 20.5.1 CONSTRUCTION QUANTITIES AND COSTS
i Unit Financial (DBST) (Soil Aggragate SurZace)
Ttang of Unitc Rate
Q'ty B Q'ty Eifanc%?l Economlg o'ty Financial Economic
Cost (10°8) cost (10°H) Cost (10°8) cost (1037)
DIRECT CONSTRUCTION ¢CosT
Clezring and Gruxning ha 15,000 40 600 546 40 600 546
Exczvaticon — Soil m3 20 o o] 0 4] 0 0
Excavacicn - Hard Rock - 160 0 0 0 0 0 0
ExbanXsenc m; 45 34,400 1,548 1,408 34,400 1,548 1,408
Selegrad Mz=arizl m3 80 36,500 2,920 2,598 36,500 2,920 2,598
Soil Acgresats Surface or Subtase m 105 25,500 2,677 2,382 25,500 2,677 2,382
Crushed Stane 3zsa m; 370 16,800 6,216 5,718 5,200 2,183 2,008
Scil Acgrsgerta Shoulderx m 105 7,200 756 672 2,500 262 233
Prime Cogaw andé OEST mz 53 94,690 g,203 4,683 33,000 1,815 1,634
Pipe Culiver: o 2,100 350 735 676 350 735 676
Box Culvesc m 15,000 20 320 288 20 329 288
Loag Sgen BEricce m 80,900 0 0 a Q c 4]
Shors Ecan 5:1cg§_~ -___-,_EE____-EQJOOO e a0 3,600 3,%Qi__ 90 31§99 _91204
Suh Toczi (&) 24,575 22,180 16,661 14,981
___ Miscellzneous ¥Works (2} » 7% — 1,720 ;&é%ii__ - 1,185 1’042,___-
Tozzl _(;) 26,295 23,733 -17,827 16,030
PEYSICAL CONTEINGENCY (k) x 15% 3,944 3,560 2,674 2,405
ENGINEIZING 2ND
ACUTNISTRATICN (b} x 103 24830 2,373 1,783 1.603
T T ed Teea: T 6,574 5,933 4,457 4,008
LaND ACQUTSITION
Highly Develoged Land ha 50,000 0 . 0 0 0 0 0
. lesspeveloged tanc ks 13000 . O e O
Sed Tozal 0 0 0 0
GRAND TOTAL 32,869 29,666 22,284 20,038




Table 20.6.1 COST AND BENEFITS Table 20.6.2 COST AND BENEFITS

(F4 STANDARD) {(F5 STANDARD)
(1000 BAMWT)

(1000 BAHT)

—— — e e e o — - — — —— —— —— e e ———— _—

COST RENEFITS DISCOUNTEDR(12%) COsT HENEFITS DISCOUNTED(127)
YEAR CONST. AGRI. vac RMC YEAR CONST. AGRI. VoG RMC
COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT
1984 0 3] s} 0 0 0 ) 1934 0 0 0 0 0 0 O
1985 11,364 0 0 0 0 14,885 O 1925 2015 0 (9] 0 ) 10,054 0
1926 17,799 0 O 0 0 19,935 0 1986 12,023 0 0 0 0 13,4464 3]
1927 0 18% 2. 1:8 -21 2,295 0 2. 047 19327 0 138 1,556 =20 1,725 0 1,540
1928 0 320 2,345 -75 2,5%0 0  Z.064 1922 O 320 1,682 -15 1,937 0 1,324
198 0 452 2,501 ~658 2,824 0 2,053 1989 0 452 2 207 -10 2,242 0 1,600
1990 0 583 2,657 -&1 3,179 0 2,021 1920 0 382 1,932 —T 2,510 O 1,593
1991 0 715 2,814 -55 2,474 0 1,971 19%1 0 715 2,057 0 2,772 0 1,373
1992 0 847 2,970 -4 3,769 0 1,910 1292 0 247 2,182 5 3,034 0 1537
1993 0 979 E,127 -41 4,064 O 1,338 1993 0 979 2,307 10 3,294 0 1,491
1994 8,325 1,112 3,351 -21 4,434 2,766 1,791 1924 2,904 1,112 2,434 13 3,613 1,314 1,440
1995 0 1,242 3,576 -21 4,303 0 1,732 1995 0 1,242 2,460 25 3,933 0 1,413
19294 0 1,383 3,801 -12 5,173 0 15665 19946 0 1,383 2,337 22 4,252 0 1,269
1997 0 1,518 4,026 -2 5,542 0 1,593 1997 0 1,513 2,013 3% 4,570 0 1,314
1998 0 1,453 4,251 5 5,912 0 1,517 1995 0 1,452 32,190 47 4,389 0 1,255
1999 0 1,787 4.476 18 6,221 0 1,440 1999 0 1,787 32,3264 54 5,207 0 1,193
2000 0 1,922 4,701 28 6,651 0 1.361 2000 0 1,922 3,543 641 5,526 0 1,12
2001 "‘131 54(‘\ 21 057 41 92/;\ 3 71 021 “2? 493 1’283 2001 _?’7 217 27 057 31719 69 57 845 _11684 1:{163
TOTAL 24,344 14,765 S1,714 -404 68.072 36,092 26,283 TOTAL 13,725 16,765 32,333 211 55,409 23,149 21,128
DISCOUNTED ECONOMIC COSTS : 36,092 DISCOUNTED ECONOMIC COSTS @ 23,149
DISCOUNTED ECONOMIC BENEFITS : 26,288 DISCOUNTED ECONOMIC BENEFITS = 21,12%
AGRICULTURAL DEVELOPMENT BENEFIT 5,777 AGRICULTURAL DEVELOPMENT BENEFIT 5,777
VOC SAVING 20,811 VOC SAVING 15,296
RMZ SAVING -299 RMC SAVING 55
NET PRESENT VALUE : ~%,804 NET PRESENT VALUE : -2,021
BENEFIT C0OST RATIO 0.7% BENEFIT COST RATIO : 0.91
INTERNAL RATE OF RETURNM : 5.4 % INTERNAL RATE 0OF RETURN : 11.0 %

20 - 16



population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe (km)l/
Per capita time savings (10-4)
Score

Access to Artery Righway
Average distance to highway (km)l/
Per capita time savings (10-4)
Score

Impassability
Impassable week a year
Impassability per year
Impassability per capita (10-4)

Score

Health
Access to Hospital
Average distance to Hospital (km}l/
Per capita time savings (10-4)
Score

Access to Medical Facilities

Average distance to facilities (km)l/

Per capita time savings (10-4)

Score

"

113

L1 "

"

17.9
20.1

40

4.3
0.024
71

17
0.094
204

[= BN = T = |

8.5
0.047
109

5.2
0.029
116

Table 20.7.1 SOCIAL INDICATORS
(Proposed Route IM=-20)

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/ : 3.0
Average distance to school (km) :+ 5.0
Per capita time savings (10-4) : 0.187
Score : 101
Teacher Intensity
Number of teachers3/
University graduate : 3
Total : 17
Number of Student : 416
Indicators
El 4/ : 7.2
E2 5/ : 40.9
E §/ : 48.1
Degree of Improvement?/ + 1,42
Score : 91
Disparity
G.P.V. in 1993 (Mn B)S8/
With project : 44,9
Without project : 42.6
Per capita G.P.V. in 1993 (B}
With project (W) : 2,209
Without project (w) : 2,119
bDegree of Disparity
(a/m - (a/w)9/ : 0.05
Score : 8%
Total Score : 781

20 - 17

Note:

v

( ) shows the length or distance in
without project case. Unless otherwise,
lengthes are same both in with project case
and without project case.

Number of secondary school student estimated
based on the projected population of the
areas of influence applying ratios of
seceondary school students to the total
population in the sample area.

Numbers of the sample areas

(Number of University Graduats
Teachers)/ (Total Number of Student) x 1,000

(Total of Teachers)/(Total Number of
Student) x 1,000

Sum of 4/ and 5/

Ratio of E value of each route to an average
value of the same indicator E in case of the
sample areas, 33 in number, along paved road
near the proposed routes.

The average value of E in case of paved
roads were calculated at 68.4 from the
following datas

Number of university graduate teachers 438
Number of Teachers 1,285
Number of student 25,196

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

— GRP per capita of the Northeast is
estimated at 11,897 Baht in 1993,

- Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM- 2|

Changwat : Ubon Ratchathani

A.Trakan Phut Phon (J.R.2049)-A.Khemarat{J.R202)
lLength - 65.3 KM.




SUMMARY
PROPOSED ROUTE 1IM-21
Item Description
Changwat Ubon Ratchathani
Origin A, Trakan Phut Phon (J.R.2049)
Destination A. Khemarat (J.R.202)
Length
Total 65.3 km
Improvement Section 65.3 km
DOH Road R.2050 51.9 km
ARD Road 13.4 km
Others 0 km
New Alignment Section 0 km

Surface Type and Condition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Existing
1993
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C

Recommendation

So1l Aggregate, Good
Flat and Rolling

440 xm®
47,400
Paddy

305
1,046
1,453

F4 (DBST)

112,410 . 103 g
101,589 . 103 g
14.3 3
1.20

For immediate implementaticn

BANGKOK * 37

LOCATION OF PROPOSED ROUTE

dr ke e

sl 3

Notional  Highway
Provincial Road
Proposad Route

SI_SA KET




1. GENERAL

1.1 characteristics of the Route

The proposed route is located in the north part of Changwat Ubon Ratchathani.

The route, starting at Amphoe Trakan Phut Phon on Route 2049, runs northward
passing through Ban Hua Ngua, the intersection of the road to King Amphoe
Pho Sar and Ban Non Bok and ends at Amphoe Khemarat on Route 202.

1ts total length is 65.3 km. including a branch rocad to King Amphoe.

{Figure 21.5.2)

The terrain is almost rolling. 1In the influence area, there existsseveral
villages with total population of 47,400. There one medical center,

two hospitals and three secondary schools along the proposed route.

The proposed route, upon completion, will form an important part of

road netwrok to connect this area with Changwat Ubon Ratchatani together
with paved section of Route 2050 and also play vital role to connect

isolated King Bmphoe Pho Sai with Route 2050.

1,2 Condition of ZExisting Road

Condition of existing roads to be utilized for the proposed route are

summarized in Table 21.1.1.

The details are shown as the results of inventory survey in Table 21.1.2.

21
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2. TRAFFIC

2.1 Method
Growth Rate Method was employed for traffic forecasting as no diverted

traffic is expected after improvement of the proposed road.

2.2 Base Year Traffic

The base year traffic by road link by vehicle type was estimated referring

to the DOHs traffic records and manual classified counts as shown below:

Proposed Road Link

A.Trokan Phut Phon

O K.A. Pho Sai

Legend O Road Node
7] Road Link Code
MEE Proposed Road Link

oeess Other Road



Traiffic volume in Base Year 2.4 Future Growth of Transport Movement

The growth rates of passenger and freight movements for the periods of

Source Link Vehicle Type 1981-1987, 1987-1993 and 1993-2001 were predicted by the formula described
b No.
(base year) ° p/c P/P L/B M/B H/B P/T 4/T 6/T 10/T ADT in 7.3.3-2) of the Main Report. The basis for the prediction is shown
DCH {1981) 1Y 41 56 45 55 77 9 28 37 12 360 in the following tables:
2 n.a.
, GROWTH RATE OF PASSENGER MOVEMENT
32/ 24 80 55 68 37 13 40 42 4 3%2  TTTTTTTTTTTTTeS T
Manual Counts 1 - 19 4 6 25 2 6 13 2 97 GROWTH RATE (%4 P.A.)
(1982) ———
2 - 7 - 5 1 1 - 5 - 19 ITEM 1931 1987 1993
3 n.a. 1987 1993 2001
] PER CAPITA INCOME 4,2 4.5 4,7
Est d 41 5 45 55 77 9 28 37 12 36 -
stimate . 6 0 TRANS. PRICE INCREASE 4.5 4,5 4,5
2 _ 7 _ 5 1 1 _ 5 _ 19 POPULATION i.2 1.0 0.9
3 24 8 55 &7 37 13 40 42 4 362 PASSENGER MOVEMENT S.2 3.4 5.6
Note: 1/ Route 2050 Section 0201 Station Km 12+000
GROWTH RATE OF FREIGHT MOVEMENT
2/ Route 2050 Section 0201 Station Km 50+000 - =
2.3 Transport Movement SROWTH RATE (Z P.A.)
Passenger movement in tenr;s of trips per day and freight movement in terms ITEM 19381 1987 1993
of tonnage per day on the proposed road links were estimated multiplying 1987 1993 2001
. . : NON-AGRI . L7 7.0 7.2
traffic volume in base year by the occupancy or average load obtained
n year by pancy g ¢ AGRICULTURE 1.0 0.7 0.2
from roadside interview, as shown below: e
FREIGHT S.7 5.9 5.7
PASSENGER MOVEMENT (1932) FREIOHT MOVEMENT (1932)
2.5 1Induced and Deveoped Traffic
PROPOSED TRIPS PROFPOSED TONAGE PER DAY The following ratios are used for the estimation of induced and developed
ROAD FPER ROAD —
LINK Day LINK NON-AGRI. AGRI. TOTAL traffic described in 7.3.3-3) of the Main Report:
1 5101 1 173 37 Z210
2 793 2 44 ¢ o3
3 3986 3

134 29 163

——— —— . p— e . e - [




RATE OF INDUCED AND DEVELOFED TRAFFIC

t %L

INDUCELD

DEVELOFED

YEAR
198;_ 1993 2561-
1s.0 15.0  15.0
0.0 0.3 0.3

2.6 Future Traffic

Traffic Composition

The movements of passenger and freight transport were transformed into

traffic volume by vehicle type applying future traffic compositon as shown

in the following table.

TRAFFIC COMPOSITION

17.0

(UNIT = 7
PASSENGER FREIGHT

YEAR - ——— —e
P/C P/P L/B M/B H/B /T 4/7T &/T 10/7
1932 15.0 20.4 16.4 20.1 28.1 10.5 32.& 43.0 14.0
1987 13.5 23.5 17.9 21.9 23.1 12.4 27.46 40.6 19.4
1993 12.1 26.6 1%.84 23.8 18.1 14.4 22.6 33.2 24.8
2001 10.2 30,8 21.3 26.2 11.5 17.0 16.0 35.0 32.0
1932 0.0 5S4.1 0.0 37.7 3.2 17.9 0.0 B82.1 0.0
1787 2.6 50.5 4.4 33.2 8.4 17.6 4,2 69.7 g.4
1993 7.2 84,3 9.6 27.7 2.6 17.4 2.3 54.8 138.95
2001 13.3 40.6 16.4 20.4 2.9 17.0 16.0 35.0 32.0
1982 2.1 20.4 20.% 25.5 14.1 13.1 40.4 A42.4 4.0
1987 9.5 30.5 21.0 25.7 13.3 14.3 33.1 40.2 12.4
1993 9.8 30.46 21.1 25.9 12.5 15.5 25.8 32.0 20.8
200t 10.2 30.3 21.3 26.2 11.5 i6.0 35.0 32.0

]
|

— i ot iy Y e . S e e
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2) Forecasted ADT

The average of the forecasted traffic on proposed road links is shown in

the following table and details by road link by traffic type are shown in

Table 21.2.1,

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

YEAR - - ADT Ms/C  TOTAL
P/C L/E M/B H/B F/P&T 4/T7 &/T 10/7
1987 41 64 24 Y 110 27 41 15 447 375 823
1993 57 P 126 «J 165 26 44 26 623 423 10446
2001 23 179 220 ¥b6 2%0 24 52 47 997 457 1454
3. AGRICULTURAL DEVELCPMENT

3.1 Present Condition

almost all cultivated land in the influence area is covered by paddy

fields. Upland crops such as cassava ground nuts and kenaf are also

planted but limited. Unused cultivable land, mainly for upland field,

remains in the central part of the area.

Land use and capability conditions in the area of influence are shown in
Table 21.3.1 and Figure 21.3.1.

Typical cropping calendar in the Ubon Ratchathani area is shown in Figure

21.3.2.

3.2 Development Projection

Future agricultural development in the area of influence was projected for
both cases of without project and with project. The projected planted area,

unit yields by crop, and the consequent production volumes are shown in

Table 21.3.2.



Farmgate prices and production costs of the selected crops are estimated as YOC savings, obtained from the difference of total link VOC in the cases of

follows, referring to the Changwat data and field survey information as ith project and those of without project case, were calculated as follows

shown in Table 21.3.3.

Vehicle Operating Cost Saving

Based on the above projected production volume, farmgate prices, produc- {Unit: 1,000 Baht)
tion costs and land preparation cost estimated separately, net production Road Class 1987 1393 2001
value (NPV) was obtained as shown in Table 21.3.4. The difference between 1 (F4) 14,077 20,246 32,072

NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject road.

4. VOC Savings 5. ENGINEERING

Tn accordance with the concept and basic data given in Chapter 7 of Vol. 1 )
5.1 Preliminary Design

Main Report, VOCs on each road link concerned were calculated in both cases . . .
Preliminary design was carried out based on the following design criteria.
of with project and without project.

Elements of road condition, which affect the calculation of additional Design Standard : F4 (feasible)
costs of VOC of each link, are shown below. Geometric Design :+ AASHTO (Rural Highways)
Typical Cross Section : as shown in Figure 21.5.1

Road Condition

Minimum Height of Embankment

Without Project With Proiect
/1 Nos.of Ordinary Section : 1.0m
/1 Nos. of Nos. of Length Road Class Wooden
No. Terrain length Road Wooden Narrow (Km) Narrow Approach of Bridge in Flat Area : 2.0m
(Km) Class Bridge C.Bridge Bridge
) Flood Section : 0.7m {above flood level)
1 Rolling 31.0 2B 0 0 31.0 o
2 Flat & 13.4 3 4 0 13.4 1 (F4) Q
Rolling Pavement Structure
3 Rolling 20.9 2B 4 0 20.9 0
In case of F4 Standard
/1 Road 1 : Paved Road DBST . 2.5cm
Road 2A : Laterite Road with good surface condition and alignment Crushed Stone Base CBR>80% . 15.0cm
Road 2B : Laterite Road with poor surface condition and alignment Soil Agaregate Subbase CBR>20% . 15.0cm
Road 3 : Laterite Road with poor surface condition and alignment Selected Material CBR>6% . 20.0cm

Road 4 : Earth Road



pipe Culvert
Standard Size . $100cm
Standard Interval
Paddy Area : 200 m

Others 500 m

Box Culvert
standard Size : 2.4m x 2.4m

Location

o

as required

Br:idge

Standard Type (width 7.0m)

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List

in Figure 21.5.2

Alignment of the route is shown in Figure 21.5.2.

5.2 Work Quantity and Construction Cost

Work quantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 21.5.1.
Total financial and economic construction costs by applied road class F4

are as given bhelow:

F4 Standard (DBST) L = 65.3 km
Financial Cost 112,410 . 103B

3
Economic Cost 101,589 . 107

21

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits, and the calculated

economic indicators for evaluation are given in Table 21.6.1.

The result indicates that the proposed project seems to be feasible under

F4 Standard (DB&T).

7. ©SOCIAL IMPACTS

Detailed data and results of guantification of indicator of social impacts

are tabulated in Table 21.7.1.



Table 21.1.1 SUMMARY OF ROAD INVENTORY

Item Description
origin A. Trakan Phut Phon (J.R. 2049)
Destination A. Khenmarat {T.R. 202)
Length
Total 65.3 ¥
Improvement Section 65.3 m
DOH Road R. 2050 51.9 ¥m
ARD Road 13.4 i@
Others 0 Jam
New Alignment Section 0 ym
Terrain Flat and Rolling
Alignment (Hori./Vert.) Fair / Pair
Formation Width 5.0m - 8.0 m,7.4 m (Weighted awverage)
Embankment Section
Length 65.3 km
Height 0.2m - 1.25m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Good 9.8 km
Soil Aggregate Good 42.1 km
Earth 0 km
Pipe Culvert 71 each
Box Culvert 0 each D m
Bridge
Permanent Bridge 6 each 209.0 m
Narrow Concrete Bridge 0 each 0 m (4m)
Wooden Bridge 8 each 215.9 m

Overflow Section 0 place 0 km




Table 21.1.2 ROAD INVENTORY (1}

PROPOSED ROUTE NO. IM-2] ROUTE NO. 2050 A. TRAKAN PHUT PHON (J.R. 2049)n A. KHEMARAT (J.R. 202) L = 5

UBCON RATCHATHANI

T T T T T T T H T T T 1 T T T I 1 1 [ 1 1 { T 1 1 4 I T‘r\r_]
o o < 0
STATION  (Km) e ~ < © ® S N = 2 g Q N & & © o
R E— . ot — z ] i } bt ] fr——p——————+— : i e
Q L
VILLAGE sI.' E E E
N W E o 2 o B g % 2
2808 588 922 248 708 Eoo o o
- Household (H) e o< Qe gme B0 AR A, BN 5
. ) 0 i a non Q "B By LI Ko .
~ Population : : . : . . . .
P 1 m = p'.. !m n:!ﬂa [} | 1 1 ;n:nm mmn-| [ (4 1 L mmpf i { i } 1 Eﬂ'ﬂ: - | mlim 1 1 [m C
1 ) [] [ ¥ ] 1 ] 1 1 | T ] | ] | 1 i i 1 b | [ ] ] ] ]
TERRAIN Flat Rolling
1 i i X 1 1 L | 1 ! i 1 1 1 { 4 4 1 1 | £ 1 y
T ] T T ' 1 ] T T ¥ ¥ | T ] T i ] | | ) 1 I i
Formaticn
Width {m) \ 7'50;' 7'!)0 7’100 7.00 15'00| . I ' . | 1 7.0 ; i ] ! ; i
CROSS Embankment ! ' i i ' ' ¥ f f T i i i T i e e
Height  {m) 1.00 0.560 0.30 {0.40 0.60 1.2%0.65 1.00 0.30 0.20 Q.50 0.30 0.20
SECTION 9 { ! . ! I | | . { ) . y ; | ) | ,
Cuttlng 1 13 T i 1 I ¥ i 1 i ] 1 L T 1 ¥ i ¥
Depth (m)
] L 1 ! H : 1 1 ! 1 1 ! | [l | I | { I ! 1 1 1 1 [ l 1 .
] ' ] . i 1 [ i ol 1 L] L ] i 1 1 1 i L} [ 1 1 L 1 i T 1 s
Type/Length Laterite D.T Laterite
PAVEMENT — ottt —tt 44—t
Condition Good
i 1 1 ! 3 ] 1 \ 1 1 1 1 ¢ 1 [ 1 \ \ 1 \ 1 ] 1 1 1 1 ! ! L |
Ovefflow 1 ’ i ] ] 13 ) [] 1 1 1] 1 11 L ] 1 ] ] 1] 1 i [ i T [] ] I] ¥ T T
FLOODING Length{Km/Height{m)
1 1 1 { [ i L ] L] 1 1 ] { ] 1 L 1 l —
[ ¥ 1 [ V Or“'é Or- i 1 1 1 ] 1 i ] ] [) § T [ "
Left Paddy [(Bush Paddy hredl Paddy ard i addy cham Forest Paddﬁ Foxest Paddy
LAND : ——t— —— +—t — ;
Right Paddy [Bush Paddy Foresy Paddy jal;dPaddycgrra Forest Paddy Forest Paddy
o : —t—t — | — — :
Total Number
CULVERT
1 1 ! L ! t I 1 ) 1 | 1 1 1 i t 1 1 L | ! N 1 1 1 | ! | ! !
] 1 ¥ ) ] 14 1 1} 11 11 ] L] 1 L ] 11 1 | | | ¥ [] 1 T ) 1 ] i ] ]
Station (Xm) “ “ ”
—+ © n
—~ o~
} } ; : | } : } ; f o] f I } } f t f I } i | f f —-i e
BOX
CULVERT
&
BRIDGE S o o
Dimension S 3 g
o w0 o
0 — ™
o . R LW
HO
58 58 53
oo U O o
— 44—t "
RIGHT OF WAY {m)
et B e L B B s e e L B e B Lt SN NN S S S S ey,
Horizontal Fair
ALIGNMENT _ ——t—tt T
Vertical Fair
—t—tt——t L
ROUTE ii., AGENCIES BOR 2050
: ; } 4 } } } | . } } ; I } 1 L ! ! ) ! ' } ' t ; i . B



ROAD INVENTORY (2)

PROPOSED FOUTE NO. IM-21 ROUTE HNO. 2050 A. TRAKAN PHUT PHCON (J.R.2049) v A. KHEMARAT (J.R.202) {Cont'd) - 51.9 ®m.
UBON RATCHATHANI
— ' ' ' ' T J T T T i T T i T i : T T I ] T ] T T T T
. w O " Loy o
STATION  {Xm) A - ~ s = 2 o ) Q0 @ o o < 0 @ 2
L] i L
[— : = ; — 4 } ; : : ¢ ; : } p— ; 1 t i i } t —rt f t '
Z
VILLAGE & o %
£ L % = I~
- 4] 2 o]
Name E{g a 50 = 8 o E:)mn é E o & >
Housenold (H) 2o S5& N0 31 Zon 3] Hw & o o8
i non =6, Z 8 g o &
- population (P) M A o . . . LN on
T Mmoo, Jictoula¥ .
1 (] 1 v m » m :[: Pu ] 3
I ; I B e o U ..o BN L I : T I e B SR -t — ]
TERPAIN ' Flat Rolling
S ——— . . — — : —_— —
1 . [ ' ] 1 ]
Forn.:it.lon 7.50 8.50
viidth (m) . , . ) ' ' '
B = - ..ent + + { : ; ; ; ! : 1 ! i s 1 } ] [] | N
CROSS “ba".ﬂ‘frt o | [t-00(0.30 0. 0 0.75(0.20{ 1.00 0.30 1.00 0.30[ 0.20 0.30 b.50 ] L
SECTION Heigh , , ,
- + T 1 ! i : : : } I L] | } | i 1 f i ' []
Cuttlng 3 ] i i 1 ] 1 T ] T
Depth (m) : | 1 | ' . , : . , , , , . A . ] 1 ) ! : \ : ] ) ! :
p—" f ] ¥ ] " H T I ] T T T ] 1 i [ L | [ T | 1 3 ¥ T T T T (
Type/Length Laterite D.T Laterite b.T Laterite
AR — —— — — —
Condition Good
} L | ' ] ¢ [} ] I t . t ! ) ! 1 | ! 1 1 ' ] H ] [ i L] ' !
overflow ! ! : : v ' i C v i : ¥ g g i i ) ] ) ] 1 i 1 i T : ;
FLOODING o hgtn(km) /He Lgh tim)
Ll 1 ! 1 ! ! ! L} 1 ' ' 1 (] ! ' 1 1 1 1 | 1 1 1 [ 1 ] ' 1
1 T ) | i 3 T \ i T T T v 1 i ] i T | T J ] I T 1 ¥ T v
Left paddy Forest
LD ———tt -t : % it —— W% — et
USE nght Paddy Fores
; ! ' 1 ! ! ! i L ] ! I | 1 1 { ! ) | 1 1 i | 1 l 1 1 !
PIPE 1 1 4 [ H T ] ] 1 3 t ' 1 ] T H . H ¥ T ] ] ¥ 1 T ] ]
Total Number
CULVERT
1. ' ! ! ! | ! 1 L ' f 1 i 1 t 1 1 1 1 ! L ! ! ! 1 { I3 ' !
] 1 ] 1} ¥ ] 1 [ + 3 + H " H ¥ [ 1 ] ] 1 1 ) ] T [ § 1 ] 1
—
. [ss] m —- N .
Station (Km) o - - “ < c:: @
M ™M ™M m (28] -
1 1 1 I ' 1 L t 1 L 1 1 ! 1 i i i ! { | ] i i [ ] ! ! ] !
¥ ) 1 1 T T ] 3 ] 1 ] i ¥ i 1 ] ) ] | \ ] T ] [ { i 0 1 |
BOX
CULVERT
&
< o o o
BRIDGE o5 ion = o o o 8 & S
1mens1 tn a = ) i ~
— ™M 1] m <t o~ ~
LK R R T S
HO HO v v "
58 &8 5858 &8 48 48
U O VUoaZe =2v =< i<
T — f L ! ; ; : ; —t % i —t— —t —ft—t—t t —
RIGHT OF W3- ()
—— ' 1 ' 1 | | ' i | 1 ' 1 ] ! ' 1 1 t ' 1 ' ' 1 ’ | ' t ) ]
T H 1 T T T T T v 1 T 1 ] [ T 1 1 i 1 ¥ 1 T ] T ] T . ] i
Horizontal Fair 1
ALICK:ENT } 1 ! t e e — } ! } i i ! { } I : } ! ——1 : | } . 5 -
Vertical Fair
T —+— — i ——— —— L S
ROUTE NO., ACENCIES DOH 2050
—— ¢ | N ' ? N 1 1 { ] | 1 A ] { 1 [ 1 ] ] | 1 ' ! ! r ! ! )
3 1 v 1 ) T 1 T T 3 T T T T T ] T ] 1 T ] ] T 1 1 T . 1 ¥



ROAD INVENTORY (3}

PROPOSED ROUTE NO. IM-21 ROQUTE NO. ARD B. HUAIYANG Vv K.A. PHOSAI L = 13

UBON RATCHATHAI

T T T ~T T T T T T T =T 1 T T t T T T T 1 ] 1 ' T i T 1 7 —r—--j-—_“__i
0 @ o o < el @
STATION {Km) < ™ = L% © < N it — —~ ~ o o~ ~ & ©
| L 1 : .
——t ——t ——t——t r———t—ttt o i T B
VILLAGE ] 4
7 2 Z
N <5 =N H -
- oo P H % o8 o
DS ZRhe ZAn RS ownie &
- Household (H) =l E -~ 8.—-n- Y E_Jlr-m E
_ population (P) L AL R R no
o i (0T menA @ A 1o ) ) .
A AER AR by EEe A ]
TERRAIN Rolling
! : ) I ' ! L] i - { L ! ! 1 ! L ! L | | ' i 2L | i 1 1 , .
i 1 1 i ) 1 ) i ) 0 T v I 1 I L 1 i BER | 1 ] [ T 1 B R
F n
“r‘f’at;" ) 5.50
widt m L y — 4 1 ] | ! ] L | . 1 1 ! ) 1 4 | | ! ! ! ! 4 ! )
CROSS Er bankment ' ' ! ' T ' v 1 y T L = | T i | ; T ; i i T n Pt
Height  (m) 9.00 0.30
SECTION ) | . 1 1 i | ]l i | ! _— L { 1 1 L. ] ! ! L { i | L ! ' ' ' ,
(‘utting i t T ) ] Ll T 1 ¥ | i [ 1 ) 1 1 1 | ] i T T [ L1 L [] ¥ I
Depth (m)
l R 1 \ [ 1 | L 1 | 1 i | 1 ] i ) l | A i o $ | - ! ! n 1 \
11 L L i ] o L [] i IN + + L T ] [ 1 ] ] | ) o 1 [ ] t i i [N
Type/Length Laterite
!
PAVEMENT — -ttt 4ttt
Condition Poor
1 ! 1 ] 1
Overflow A f t -+ i ' ; 1 F Pt i ——t—t + F—t } -+ 1 : ; : e
FLOODING |, o g+h(Km /Height(m)
Attt
Le ft «4—Porest Paddy
1 ] : ] H |
LEND i i 1 1 i 1 ] — —+ } 4 + i } } + — S } 4
USE { ah
Riagnt Forest Paddy
! 1 I L 1 _t Il | [ 1 ! ! | 1 o 1 | 1 A 1 1 ) A | | 1
PIPE [ [ ¥ | [ i L) ' i ] 1] T ¥ [ i1 ] ] 4 o T 4 H o H i
Total Number 12 .
CULVERT Pipes
3 1 1 I ) i ]
Yttt 4+ttt 4ttt
Station (Km) =~ 3 v 2
o ) 0
L] (] | ! | S 1 -1 ] 1 i [ |
1 T 1 T L1 1 [ ¥ ¥ ] ] 1 {— { = {‘ 'f ﬁ% ; { _E' ! Ji J] : l —%—
BOX
CULVERT
&
BRIDGE . e o o
Timension . S @
. g -3
—
. % - KL%
MO Lt HO N O
i i 45489
sz 1 [} qu'r EmE O
} L oy —t ; —— } ; ; : } bt I f } e+ 5 } }
i m
RIGHT OF W (m) '7_55‘ . ‘ 30.00
! ! 1 L ! 1 1 ! [} H i 1
e e B e LR e e e e S SN IEE B B
lorizental Fair
|
ALIGNMENT f : } e ——t ! t —i ] ; } } ! { ——rit f ] ; ——t—
‘Jartical Fair
! ] 1 f
-ttt 4
ROUTE NO., » INCIES ARD
——trt ey e

21 - 10




Table 21.2.1 TRAFFIC VOLUME ON ROUTE IM - 21
YEAR 1927 1792 2001

L INE i 2 3 AVR i =z 3 AVR i 2 2 AVR

N+ =i 32 23 35 LS @ 47 49 o 24 77 77

1AM 1 = 8] 5 o 10 1 7 7 15 4q 1z i1

oy (§] (s} 0 (8] O O 0 0 0 (y] 0 0

TOTAL =9 2 a7 41 75 14 =4 a7 114 22 =29 22

N+D &2 = 72 Sk Loz 11 101 26 205 20 141 195

L/R I 10 1 11 o 14 z 1S 13 31 4 24 22

ov 0O o 0 0 0 0 0 £ 1 0 1 1

TOTAL & 4 K L4 125 12 117 9 237 24 135 179

N+ a2 27 8 G 1323 321 124 109 2572 =7 198 11

M/B I 12 4 12 11 20 = 1% 164 b & =0 2%

nv 0 0O Iy O 1 0 Q O 1 O 1 1

TOTAL 20 21 102 SF) 154 26 143 124 2Rz 42 223 2Z0

N+D a3 7 8t S3 102 10 &HO (%= 111 16 24 i

H/EB I 12 1 7 o 15 1 < 10 17 2 13 12

ov O 0 O 0O O 0 0 Q0 ¥] 0 0 0

TOTAL 101 2 53 Y= 117 11 &2 a0 123 1 100 23

N+I 101 44 118 Y5 167 o2 1463 1432 ] 20 254 zZaZ2

P/PET 1 15 7 1z 14 235 2 24 21 4% 1z T =

LY 0 0 0 8] 1 0 1 i 1 O i 1

TOTAL 1146 52 134 110 192 &7 183 143 275 @ 293 290

N+D 27 1 21 23 27 3 27 22 26 7 21 z1

a/7 1 4 0 S 2 4 0 4 3 4 1 = 3

nv ] 0 0] 0 8] 0O 0 8] (0] 0 0 O

TOTAL 21 1 T 27 =2 4 =1 24 31 3 24 24

N+ 40 20 a2 =25 4 ig 40 =a o= 15 4% 45

&/T I & 3 & S 7 = I3 b 4 2 7 7

oy 0 4] Q Q G O Q 0 0O G 0 0

TOTAL 84 24 44 41 93 21 4/ 44 L7 17 b a2

N+D 1% 2 12 132 30 & 22 22 o3 1= 4] 41

10/7T I 3 8] 2 2 4 1 3 2 3 2 & &

oy O O 4] O 0 0 0 0 0 0 O ¢

TOTAL 22 3 14 is 35 7 29 26 129 | 1% 47 47

N+ID 477 110 AzRZ 359 631 i44 583 540 1120 222 3322 g&4

AT 1 71 146 &G =] 102 22 27 =5 149 3132 130

oy O 18] 0 O 2 1 2 2 S ] 4 3

TOTAL D48 126 =04 447 726 163 673 L2232 1204 2546 1013 297

N+I 404 171 3223 353 4&£72 202 444 404 497 270 495 450

M/ I 23 17 24 22 1& 20 21 12 0 23 b’ )

v Q Q 0 0 8] 0 0 0 ¥ 1 0 0

TOTAL 427 138 418 I7% 47% 223 4465 423 497 294 TI00 457

N+D 321 251 822 742 1144 =54 1027 245 1427 492 1377 1314

TOTAL 1 @5 a2 F0 =1 118 42 103 Y 167 56 137 13646

oy O O ¢ 0 2 1 i 2 S i 4 4

TATAL 975 I14 22 223 1245 2%4 1133 1046 1201 550 1518 14594
NOTE

N @ NRRMAL TRAFFIC

oV

21 - 11

DEVELOFPED TRAFFIC

¢ DIVERTED TRAFFIC
: INDUCED TRAFFIC
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rigure 21.3.2 CROPPING CALENDAR

| {00 CHANGWAT UBON RATCHATHAMI

NAME OF CROP JAN | FEB | MAR|APR [MAY [JUN [JUL |AUG |SEP [oCT|NOVIDEC
RICE, 15! cROP ¢ P ? ' X
RIce, 2™ croe o= y)
KENAF q © *
CASSAVA & &

{

GROUND NUT {MORE IN DRY SEASON {

'LESS IN RAIN t—o "
COTTON o & " e
MAIZE ® i
: 1
3
Notle FIRST CROP SECOND CROP
o~ Fuin M- X E Y LY3 [V
e ~ A ™ h=4 = \
sowing growing Seoson norvesting
5eas6n 5e050N
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aMrHOE

CODE

et Y e e b e e e e e

1103 KHEMARAL 153,123 (25%2.0) 4,375 ¢ 7.0) 1&£2.%040 (
1110 KUT KASFUN 11,250 ¢ 15.0) - 11250 (
1111 TRAKAN FHUTFHON 27.300 ( 44.0) - 27.300 (

ey .t o T e i 4t T . e o 2 et . o S ey A} e S B R . S B S A e M i e W e S B e i S SR N o e s S - S B L, B o e S et . &ty i b el 4 e e e S By S L S g g g e e il ML o e e TR D AL S AR AT M TS S S S e W SR A e s mel ol

TABLE 21.2.1 CULTIVATED ® CULTIVABLE Ll

e i et o it ke e ket ke 4t e St s it S el A AT S T Yt =

LOUNTT 2 1000 BA1 e oy 1

e i e g =i - g = i Ll Mim rwE e R e e P o Bk L et e
e o e e ey e ke e it e ot bl L i b e P A T e i P S B e b et L P i e et .

AMEHOE CULTIVATED LAND LINUSED CULTIVADLE Lari

— —_ - —— an s g omiara am A= i e e e oo T M) R ok — e o 4N i o . ———— —_ e

NAME FADLY LPLAND TUTAL FALDY LIFLLANL T AL

194,272 (215.0) 4,375 ( 7.0) 201.230 (ZEE.U) 4,275 ( 7.0) 45,125 ( 77.0) SJ,RUU Y SETH

¢ 4.7 1a.220 L 26.0)

L0 0 2.7 3
T 0 1.3 1ﬁ ’”q ( 17.0)
=

& v
12,0) 0.8
44,0 0.4

TARELE 231.2.2 CROP PRODUCTION

ITEM FADLDY MAIZE BEANZ SRUND  CAZESAVA SUGAR KEMAF COTTON LIFLAND TOTAL
NUTS CANE TOTAL

FLANTED AREA {1000 RAI)

1981
1987
1993

2001

1921
12a7
1993

2001

1721

—— ——— ey e ey ot e S ettt e o ey 3t —pn 2t o s e ot e —— 1 ———rt vt ——— . — —p— pn S e ot o s e e i e it —r o —— e —

124,22 - - O.23 4,01 - 0,25 - 4., L3 125,29
195,55 - - 0,23 4,.1% - 0,29 - 4,20 200, 35
WITHOUT FPROJECT 202,14 - - 0,23 4,34 - 0,25 - 4,98 07.12
WITH FROJELCT Z02.14 - - 0,327 4,9% - 0,26 - S bk 07 .80
WITHOUT PROJECT 202.14 - - D-Ju 4,41 - 0.25 - S.2z2 M7 3T
WITH FROJEZCZT 20z.14 - - 0,37 T, ZE - 0,24 - SV 205,09
CROP YIELD (KG/RAL)
166,32 - - 12%.4 19352 - 147.4 -
147.2 - - 19,4 1925.32 - 147.4 -
WITHOUT PROJECT 142,32 - - 199.4 1925, 3 - 147.4 -
WTTH FROJECT 171.% - - 200, 4 1997 .2 - 147.4 -
WITHOUT PROJECT 170.2 - - 192.4 19853 - 147.4 -
WITH FROJECT 177.5 - - 2022 Z012.3 - 147, 4 -
CROF FPRODUCTION (TON)
30,732 - - Ly YER i - 1= - o, Ol IS, 73
32,817 - - tts 5299 - E - 2,404 41, L0t
WITHOUT PROVJECT 24,129 - - b 2, 454 - 1] - =,//1 42,291
WITH FROLECT =4,74% - - 7o e LY - e - 10,024 44,534
WITHGUT PROJECT =4, 403 - - ol 7, 150 - am - o, TSR 43,4881
WITH FROJECT 35,875 - - 74 10,626 - T - 10,744 oy 5517

o e s e e e e e

NOTE

—_ T S A e B b e S S M ) e e . e Tt B S ks o B B b e ey e e M W - WAR WA At b s a7 % T

SYMEGQL "-" MEANZ ZERU OR NEGLIGIBLE SHMALL
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TABLE Z1.7%.3 FARMSATE FRICE AND PRODUCTION £OS7

e e e e i e bt e i i

FARMSGATE FRICE (BAHT/TON)
WITHOWUT PROJECT (1921 - 20071)
WITH FROJECT (1927 - 2001)

CROFP FPRODUCTION COST (BAMT/RAD)
WITHOUT PROJECT (1981 - 2001)
Z0a1)

WITH FROJEZT (1927 -

e o e i e e e e T T L e it At e o B o B b e e e e e o7

YEAR

1927
1593
2001

CLIGAR
CANE

HLITZ

2,741 - - Hy 6P =77 - 4, bLints
ERREEIE - - By P73 =L - 4,723

411 - - 1,022 &T77 - Lo
2z - - 1,04z AW - &5

TABLE 21.2.4 NET PRODUCTIOGN VALUE

(1000 BAHT?

WITH FROJECT

FADDY LIFLAMD TaTAL FALDIDY UFLANMD TOTAL
425805 2,207 44,612 47, 422 2,234 4%, LS4
44,393 2, 290 44,308 43, 029 2, 627 50,724
{5, L2232 2. 408 42,0321 92, 564 2,822 S5, 245
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Figure 21.5.1
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TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Table 21.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-21 (65.3 km) Table 21.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)

o e ek e A i et AL A e e ki Ak SR s e b i LS AR i s e St R e e SR Ak A S e AL A e S ] Ty S0 e S it A e s e LR i e et e et et At e e e

Unit Financial (DEST)  mmemmee e e ———— i o i e e e e i e
Liznms ?: Uni?fﬁta - YEAR  CONET. AGRT. AvInln R
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Cost (10FE)  Cost(107F]) = coemmom cmcmm e e o i i i

R
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Tyezvzzion - Scil s -0 o 0 o 1 5 1,044 14,077 124 15,744 O 12,411

. 3 17 O 1.4%2 15,105 163 14,759 0 17, 360

fxgavez-an - Farc Aock = 160 0 0 0 11 0 1,737 16, 133 201 1%,274 0 12,007
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Population (1,000)
1982
1993

Average travelling speed, without (kph)

Isclation

Access to Amphoe
Average distance to Amphoe (km)l/
Per capita time savings (10-4)
Score

Access to Artery Highway
Average distance to highway (km)l/
Per capita time savings {10-4)
Score

Impassability
Impassable week a year
Impassability per year
Impassability per capita (10-4)

Score

Health
Access to Hospital
Average distance to Hospital (km)L/
Per capita time savings (10-4)
Score

Access to Medical Facilities

Average distance to facilities (km)l/

Per capita time savings (10-4)

Score

L]

-

[T}

47.4
53.3

48

9.4
0.012
35

34
0.044
95

o o o

16.3
0.021
49

11.1
0.014
36

Table 21.7.1 SOCIAL INDICATORS
(Proposed Route IM-21)

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (km)
Per capita time savings {10-4)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
EL 4/
E2 5/
E &/
Degree of ImprovementZ/

Score

Disparity

G.P.V. in 1993 (Mn B)8/
With project
Without project

Per capita G.P.V. in 1993 (B)
With project (W)
Without project (w)

Degree of Disparity
(a/w - (a/w

Score

Total Score

.-

[

.

.-

"

10.1
10.0

0.069
37

16
387

41.3
41.3
1.66
105

140.G
i133.5

2,627
2,505

0.05
89

467

Note:

Y

{ ) shows the length or distance ip
without project case. Unless ctherwise,
lengthes are same both in with project cage
and without project case.

Number of secondary school student estimateg
based on the projected population of the
areas of influence applying ratios of
secondary school students to the total
population in the sample area,

Numbers of the sample areas

(Number of University Graduate
Teachers)/ (Total Number of Student) x 1,000

(Total of Teachers)/{Total Number of
Student) x 1,000

sum of 4/ and 3/

Ratio of E value of each route to an average
value of the same indicator E in case of the
sample areas, 33 in number, alcng paved road
near the proposed routes,

The average value of E in case of paved
roads were calculated at 68.4 from the
following data:

Number of university graduate teachers 43¢
Number of Teachers 1,285
Number of student 25,19

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region

wnich is estimated assuming that:

- GRP per capita of the Northeast is
estimated at 11,897 Baht in 1993, )

~ Agricultural sector shares 40% of GRP, &

- Crop production shares 80% of agricultural
production.
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