PROPOSED ROUTE NO. IM-15
Changwat : Nakhon Phanom

A.Renu Nakhon(J.R.203l) - B. Ku Ru Khu (J.R.22)
Length - 40.1 KM.




SUMMARY

PROPOSED ROUTE IM-15

LOCATION OF PROPOSED ROUTE

Item Description
Changwat Nakhon Phancom
Origin A. Renu Nakhon (J.R.2031)
Destination B. Ku Ru Khu (J.R.22)}
Length
Total 40.1 km
Improvement Section 40.1 km
DOH Road R.2105, R.2276 27.1 km
ARD Road 13.0 km
Others 0 km
MNew Alignment Section 0  km
Surface Type and Condition Sorl Aggregate, Good -~ Poor
Terrain Flat and Rolling
Influence Area
Area 307 km2
Population {1982) 32,800
Principal Crops Paddy
Traffic (ADT)
Existing 95
1993 400
2001 534
Proposed Standard F4 (DBST}
Construction Cost
Financial 75,443 . 10° ¥
Economic 68,442 . 103 ¥
IRR 5.1 %
B/C 0.51

Recommendation For further consideration

(\ ‘("~xh,

National Highway
Provincial Rood
Proposed Route




1. GENERAL 2. TRAFFIC

1.1 characteristics of Route - 2.1 Method

The proposed route is located in the southwest part of Changwat Nakhon Growth Rate Method was employed for traffic forecasting as no diverted

Phanom traffic is expected after improvement of the proposed road.

The route, starting at Amphoe Renu Nakhon on Route 2031, runs northward 2.2 Base Year Traffic

passing through Ban Hong Hi, King Amphoe Pla Pak and Ban Khok Klang and The base year traffic by road link by vehicle type was estimated referring

ends at Ban Ku Ru Khu on Route 22. Tts total length is 40.1 km. to the DOHs traffic records and manual classified counts as shown below:

{Figure 15.5.2) Proposed Road Link

The terrain is almost rolling, while some sections axe flat. In the
influence area, there exists several villages with total population of 32,800.

There are three medical centers and one secondary school along the proposed A.Renu Nakko

| ¥ |
route but no hospital. B. Ku Ru Khu

N K 4 B.Nong Hi ™
The propased route, upon completion, will form an important part of o . K.A. Pla Pak 2 -Nong o
“ *'on 115 e » ~
road network to connect three highways, Route 2031, 2033 and 22 in the . ..q % o
[T,
. o
agriculturally developted area and also play vital role to connect King
Amphoe Pla Pak with these highway.
: Legend () Road Node
1.2 Condition of Existing Road
Condition of existing roads to be utilized for the proposed route is D Road Link Code
summarized in Table 15.1.1. The details are shown as the result of EME W Proposed Road Link
inventory survey in Table 15.1.2. e Other Road
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Traffic 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
(base year)  No. 7o p/p /B W/B H/B P/T 4/T 6/% 10/T ADT , o
1/ in 7.3.3-2) of the Main Report. The basis for the prediction is shown
DOH {1981]) 1= 19 22 16 19 2 4 10 20 3 115
in the following tables:
2 n.a
3'2‘/ 7 16 24 29 2 3 7 1 g9
__________________________________________ —— o —— GROWTH RATE OF PASSENGER MOVEMENT
Manual Counts 1 3 72 3 - - 8 17 22 2 127
(1982) 2 45 2 - - 5 8 12 3 76
3 GROWTH RATE (% P.A.)
n.a. - -
Estimated 1 11 47 10 10 1 6 14 21 3 123 ITEM 1981 1987 1993
2 1 45 2 - - 5 g 12 3 76 1987 1993 2001
3 7 1} 24 29 2 3 7 1 - 89 - - - T
PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
Note: L/ Route 2105 Station 0100  Station Km 1+000 POPULATION 1.5 1.2 1.0
2/ Route 2276  Station 0100 Station Km 8+200 - -
oure assen ron PASSENGER MOVEMENT 5.5 5.6 5.7
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 links were estimated multiplying GROWTH RATE OF FREIGHT MOVEMENT

—— e e

traffic volume in base year by the occupancy or average load obtained from

roadside interview, as shown below: GROWTH RATE (% P.A. )_

ITEM 1921 1987 1993

1937 1993 2001%

N NON-AGRI. 7.1 7.2 7.3
FASSENGER MOVEMENT (1932) FREIGHT MOVEMENT (1782) AGRICULTURE 0.5 0.1 0.1
FREIGHT 4.1 3.9 4.0
PROPOSED TRIPS PROPASED TONAGE PER DAY i )
ROAD PER ROAD — - .
LINK DAY LINK NON-AGRI. AGRI. TOTAL 2.5 Induced and Developed Traffic
1 501 1 46 35 35 The following ratios are used for the estimation of induced and developed
2 203 2 33
= 1170 3 5 22 ?g’ traffic described in 7.3.3-3) of the Main Report:

——

15 - 2



DEVELOFED

INDUCED 15.

e e . .

2.6 Future Traffic

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

: %)

v}

3]

PASSENGER

ey A e e S T — S —— h fia

2001 13.4 55.1 .6
1932 2.1 93.8 4.2
1987 7.2 88.0 3.5
1992 14.7 21.1 2.6
2001 24,0 71.9 1.5
1982 .0 20.% 30.3
1987 2.4 23.6 27.9
1993 9.7 26.7 235.1
2001 10.2 30.8 21.3

FREIGHT
P/T  4/T 10/7

1.3 13.6 31.8 5.8

2.3 14.5 27.7 13.4

3.5 15.6 22.7 21.4

5.2 17.0 16.0 32.0

0.0 0.0 17.9 28.6 10.7

0.5 0.2 17.6 25.3 16.3

1.1 0.5 17.4 21.3 23.0

1.9 0.8 17.0 16.0 32.0

27.2 2.6 27.3 63.6 0.0
33,9 5.2 24.2 49.3 9.6
30.6 7.9 2i.1 35.1 19.2
26,2 11.5 17.0 146.0 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 15.2.1.

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

- — ~ - ADT M/C  TOTAL
P/C L/B  M/B H/B P/P&T 4/T  &/T 10/T

- ————— i ————— —————— ——— i —— — —-— — - —— v —

11 18 20 3 S6 8 12 4 133 194 327
19 22 26 7 74 7 11 6 171 229 400
325 28 35 15 109 5

it 10 248 286 534

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

The area of influence is divided into two parts: BAmphoe Pla Pak side and
ampheoe Renu Nakhon side. Almost all cultivated land is covered by paddy
fields. Unused cultivable land for upland field remains in Amphoe Renu
Nakhon side, but very few of new land is available for paddy field.

Land us¢ and capability conditions in the area of influence are shaown in
Table 15.3.1 and Figure 15.3.1. A typical cropping calendar in the Nakhon

Phanom area is shown in Figure 15.3.2.

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 veolumes are shown in

Table 15.3.2.



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 15.3.3.

Based on the above projected production volume, farmgate prices, produc-

tion costs and land preparation cost estimated separately, net production

value (NPV) was obtained as shown in Table 15.3.4.

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 basie data given in Chapter 7 of Vol.l

Main Report, VOCs on each xcad link concerned were calculated in both

cases of with project and without project.

Elements of road condition, which affect the

costs of VOC of each link, are shown below.

Road Condition

calculation of additional

Link Without Project

With Project

/1 Nos. of Nos. of T2 ﬂgﬁéegf
Length Road Wooden Narrow Length Road Class Narrow
No. Terrain (Km) Class Bridge C.Bridge (Km} Case 1 Case 2 Bridge
1 Flat & 12.1 3 0 0 12.1 0
Rolling
2 Rolling 13.0 3 0 8 13.0 1{P4)| 25(F5) 0
3 Rolling 15.0 2B 4 1 15.0 0
/L Road 1 : pPaved Road
Road 2A : Laterite Road with good surface condition and alignment
Road 2B : Laterite Road with good surface condition but poor alignment
Road 3 : ILaterite 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) 3,815 5,407 8,443
25 (F5) 2,367 3,552 5,786

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard
Geometric Design
Typical 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>B0%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

15 - 4

F4 (if not feasible, P5)
AASHTO (Rural Highways)

as shown in Figure 15.5.1.

1.0m
2.0m

0.7m (above flood level)

2.5cm
15.0cm
15.0cm

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 Interval

Paddy Area : 200 m
Others : 500 m
Box Culvert
Standard Size : 2.4m x 2.4m

Location

(13

as required

Bridge

Standard Type (width 7.0m}

a8

Short Span Bridge RC - Slab

BPC - Girder

Long Span Bridge

Location

-

15.5.2

Alignment of the route is shown in Figure 15.5.2.

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 15.5.1.
Total financial and economic construction costs by applied road class are

as given below:

as shown in Bridge List in Figure

15

Financial and Economic Construction Cost

Construction Cost (1038)

Road Class Length Remark
(Km) Financial Cost Eccnomic Cost
F4 (DBST) 40.1 75,443 68,442
F5 (Laterite) 40,1 45,160 40,896

6. ECONOMIC EVALUATION

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

economic indicators for evaluation are given in Table 15.6.1 and 15.6.2.

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 15.7.1.



Table 15.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Renu Nakhon (J.R. 2031)
Destination B. Ku Ru Khm {(J.R. 22)
Length
Total 40.1 km
Improvement Section 40.1 xm
-DOH Road R.2105, R.2276 27.1 jq
ARD Road 13.0 x;
Others 0 ¥m
New Alignment Section 0 1m
Terrain Flat and Rolling
Blignment (Hori./Vert.) Fair/Fair
Formation Width 5.6m - 9,0 m, 7.4m (Weighted average)
Embankment Section
Length 40.1 km
Height 0.2m - 1.5 m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Good - Poor 5.1 km
Soil Aggregate Good - Poor 35.0 km
Earth ¢ km
Pipe Culvert 28 each
Box Culvert 1 each 12.¢m
Bridge
Permanent Bridge 1 each 21.0m
Narrow Concrete Bridge 9 each 152.3 m  (4m)
Wooden Bridge 4 each 5G.8 m

Overflow Section 0 place 0 km




Table 15.1.2

ROAD INVENTORY (1)

- 40.1
PROPOSED ROUTE NO. IM-15 ROUTE NO. 2105 A. RENU NAKHON (J.R. 2031) " B. KU RU KHU (J.R. 22) =2
ARD
NO
2276 NAKHON PHA
T - T T T T T T T T T 1 T 1 T T 1 1 1 { [ { ! ! ! ! r ' m
ITe) o o ™ < 0 © o
STATION  {Km) = ~ < 0 © S o = = - ~ ~ ~ ™ ~ o
S e e e e AT — |
=
VILLAGE o g — g = 5
= . o v . b < P
=~ Name = £ 2 o U =] = WO D woo Yoo M8
5 zeS  Es@ 2993 285 288 (RE 538
- Househeld (H) o = gmm mee g 2 ‘Z': oy
; 1 ion g o [ LI
- Population (P) < TS @ Mm@ A M, T i e
e e Ay R e
TERRAIN Rolling Flat Rolling
‘ ‘ — R At — —
Forr_natlon 6150 9.00 7450 6.5017.00 1.50 6.50
Width {m) L 1 r { I
—Danknent t } } - } — f } } ; } } | i i ¥ T
CROSS Embank 0.30 1.50 0.30 0.50 0.20 0.30 0.20 1.00 0.40] 0.20 0,40
SECTION Reight  (m) ;
- i 1 | i I 1 T 1 N 1 1 ] } : } + { :
Cutting ¥ T 1 T I I I T 1 ] 1 1 ¥
Depth {m)
——tr—tttt 4ttt —t Tttt
Type/Length DT Laterite D7) Laterite DT La |PT|Laterite| DT Laterite
PAVEMENT T e e e N B s e e o A 2 —rt ——
Condition Poor Good
—T —_— ey ey
FLOODING 1) o gth(Km)/Hei ght{m)
] ) ] 1 i L ! ] I ! L ] i { 1 1 ] ] ] 1 t l 1 i L1 } } 1 3
T ) ) ] i j b 19 1 1 ] L 1 1 t r 1] ] 1 ) r [ [} f 1 1] ] ] )
Left Paddy Bush
LAND a— ; f } i f t f —— t } ] + t } i { +——it } ] f +- —t—1—
USE Right Paddy Bush
e 3 | 1 | ' I ! ! 1 ] l ! -1 ] (| 1 | [ ! 1 I | 1 A ! ! - I
PIPE l N er L) [] ’ i 1] 1 v 11 1 1 1] | D L ] 1] T T 1 1 i — ] ] { 1 + 3 1] [
CULVERT Tota 28 pipes
) ! I 1 i I} L ! l H 1 1 l ! I H 1 1 1 j | ] 1 s 1 1 L I ! !
] ¥ i ] T T T T T [} T ¥ 1] 1 | [ 1 ] ] I L ] i | i 1 T 1 { |
o
Station (Km) < < 4 = aoan 9o o« " o
] H q' m » »
—+—t—t Nt ——t——tt
BOX
CULVERT
& o
o o (=] 0O O 0O o0 o e
BRIDGE Dimension 3 K K < g8 S 9 7 879 8 S
H “‘. ln s L] L ] L] ? 1
o o - ht o 2 3% 94 o g
5-: ; L: ; N o . " . H . ® ] » . ® . td ” ] A
4o O HO o :
48 38 88 12 g9f8gsdassEs 4 %
] O = o~ U o DY VT OIUT U SOT % < te
— ot
RIGHT OF WAY {m) 15.0
—t F——t——t—t—
Horizontal Fair
ALIGNMENT 4 —_— bt
Vertical Fair
—_— — ]
ROUTE NO., AGENCIES DOH 2105 ARD DOH 2276
-ttt —
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ROAD INVENTORY (2)
-—-_-_-____.-———-'___——-

L =

40,1

Km.

_ A. RENU NAKHON {(J.R. 2031) v B. KU RU KHU (J.R. 22} (Cont'd)

NAKHON PHANOM

e —

v T T

1] T =T T T T ]
mx L o o™
sTATION  (Km) s P T 0 © o
L ! 1 L l !
L s et
5
yILLAGE &
. LG o o
-~ ham2 ¥
- Household (H) 5 A 2
- zopulation (P} | 1 l n _— @
o I t f ; ! ! 1 ! : : :
TERRAIN .
" Rolling
T SOrmacion : { : : : !
Width (m) r 7.5? 7.00 5.50 5.50 7.30
— Erbankment ' i : 3 t ;
: 0.80 0.20 0.40 0.20
SECTION Heignht {m) ' | ' , ‘ '
Cutting ' ! ! ' ! i =
pepth (m) 1
— } i } 7 ! i ; } } ; ]
Type/Length Laterité DT Laterite
PAVEMENT i i % I ' ] ] ' ' ' i
4 . . t 1 ) i i ] ]
Condition Good
- : 1 [] ] ] [ i 1 ] 1 1
G Qverflow ! v 1 T i ; :
TLOODING | o gth(Km /Hed oht{m)
; — i e ;
Left Bush Paddy Bush Paddy
LERD i ! ! ! | ] !
USE (] T ] T ] ]
- Right Bush Paddy Bush Paddy
) ! i ! } ! 1 |
L) [] 3 i ] H 1 1
PIPE Total Number
CULVERT
T T e
Station {Km) “ ~
0 @
™M L]
| i : 1 ; } } t } L ;
30X
CULVERT
&
BRIDGE . ) b= 3
Dimension - K
— —
L ® S
H O 4o
§3 48
= o =
Ll l ] 1 ] Il ) ] ' ' {
[] 1 4 1 [] ¥ ] 1 1 1 ]
RIGHT OF WRY {m}
I ! I 1 1 p 1 ] 1 ! t ,
] . [ I ] ] + v ] ] [
. Horizontal Fair
ALIGUENT } } t f f } ; : ; 4
Vertical Fair
T 1 ? ' { | ] I [l i i '
13 [] 1 13 1 i 1] L] 1 ] [
EOUTE NO., AGENCIES pDoH 2276

—————

Table 15.2.1

TRAFFIC VOLUME ON ROUTE IM - 15

Q

YEAR 1987 19932
LINK 1 2 2 AVR. 1 2 3 AVR. 1 2 2 AVR.
N+D 15 3 10 10 22 132 14 16 =7 31 23 30
P/C I 2 1 2 1 3 2 2 2 o S 4 q
o Q 0 0 Q 0 0 Q O 0 o ¢ 0
TOTAL 17 & 12 11 25 14 17 19 42 36 27 35
N+D 12 2 30 16 13 2 37 1% 17 pd 43 25
L/B I 2 0 5 2 2 0 [ 3 2 0 7 4
v 0 0 0 0 0 0 0 0 0 Q 0 0
TOTAL 14 2 3T 18 17 3 43 22 22 2 a6 28
N+D 12 0 36 12 14 1 45 22 24 2 &0 30
M/B 1 Z 0 S 3 2 o 7 3 4 0 ? S5
v 0 0 0 0 0 0 0 0 18] 0 0 0
TOTAL 14 0 42 20 1% 1 52 26 27 3 69 35
N+D 2 0 b 3 3 0 12 1) 10 1 26 13
H/B I 0 0 1 0 1 o 2 1 2 0 4 2
sy 0 0 0 o 0 0 o 0 o 0 0 o)
TOTAL 3 0O b 3 S 0 13 7 12 1 30 15
N+D &5 40 27 49 a3 75 41 L5 1ig 100 71 93
P/P&T I 10 9 4 7 13 11 & 10 18 15 11 14
v 0 0 0 Q 0 o 0 0 0 0 O
TOTAL 75 &9 31 S5b ?6 56 47 74 136 115 82 109
N+D iz 7 3 7 10 & pd & 2 = 1 4
4/7 I 2 1 1 1 2 1 0 1 1 1 o 1
v 0 0 0 0 0 0 o 0 0 0 0 0
TOTAL 14 s 4 a8 12 7 2 7 S b 1 S
N+D 19 12 1 10 12 iz 1 10 i7 iz 2 10
&/T I 3 Z 0 2 3 2 0 1 3 2 0 1
v o Q Q o G 0 & o 0 0 0 0
TOTAL 22 13 1 12 21 13 2 11 17 14 2 i1
N+D [ 9 1 4 ¥ 7 1 [ 15 11 2 4
10/7 I 1 1 0 1 1 1 0 1 2 2 < 3
DV 0 0 G 0 0 0 0 O 0 0 Q 0
TOTAL 7 S 1 4 i1 a 1 b iz 1z 2 i0
N+D 144 91 114 116 179 114 154 149 248 165 234 216
ADT I 22 14 17 17 27 17 23 22 37 23 33 32
nv 0 0 o 0 0 o 0 0 0 0 o 0
TOTAL 165 105 132 133 205 133 177 171 285 190 269 248
N+D 202 147 182 177 233 173 221 20% 234 218 286 2463
M/C I 19 135 ig 17 21 17 21 20 22 20 24 22
BV 0 0 0 O Q 0 0 0 0 0 0 0
TOTAL 222 162 200 194 254 190 243 229 207 232 310 286
N+D 346 2238 297 293 41z 28% 375 308 532 2383 520 477
TOTAL I 41 232 25 35 43 34 44 42 &0 44 60 55
oV 0 0 0 o 0 0 0 0 0 0 Q 0
TAOTAL 387 266 332 327 459 323 420 400 592 428 S79 534
NOTE
N : NORMAL TRAFFILC D : DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC ¢ INDUCED TRAFFIC
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Figure 15.3.2 QROPPING CALE_&DAR

0500 CHANCWAT NAKHON PHANOM

NAME OF CROP JAN [FEB |MAR|[APR | MAY.|JUN {JUL.]JAUG.|SEP. [OCT.| NOV.|DEC.
RICE , 15" CRoP ¢ & G— T——~x
RICE, 2™ crop %%
SUGAR CANE e &

TOBACCO (VIRGINIA B8 LOCAL)?

# W

KENAF ¢ & ¥ L
JUTE ® H— XX
CASSAVA & < :
MAIZE O— s X
GROUND NUT {LESS-RA!NY SEASON (RS %

MORE-DRY SEASON ¢ o "
COTTON G ity ¥ —X

Note FIRST CROP SECOND CROP

e & X * &=—= X =X

sowing growtng segson harvesting

5e0sonh seosor
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TABLE 15.2.1 CULTIVATED % CULTIVABLE LAND

(1979)
L UNIT @ 1000 RAI (KM™2) ]
AMPHOE AMFHOE CULTIVATED i.AND UNUSED CULTIVABLE LAND
CODE NAME FADDY UPLANL TOTAL PADDOY UPLAND TOTAL
5.813 (121.3) - 75.813 (121.3) 1.438 ( 2.3) 2.312 ( 15.3) P.750 ( 15.4)
0501 M. NAKHON PHANCOM 0,188 ¢ 0.3) - 0.182 (¢ 0.3) - - -
0%04  PLA PAK B0.625 ( 49,0) - 30.625 ( 4%7.0) 0.738 ( 1.5 0.188 ¢ 0.3) 1.125 ¢ 1.3
0507  RENU NAKHON 43.000 ¢ 72.0) - 45.000 ( 72.0) Q.300 ( 0.3) G.125 ( 132.0) 2.625 ( 13.8)
TAEBLE 15.2.2 CROP PRODUCTION
ITEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF COTTON UPLAND TOTAL
NUTS CANE TOTAL
FLANTED AREA (1000 RAI)
19281 21.4&0 - - - 0.11 - 0.07 - 0.20 21.20
1987 832.65 - - - 0.12 - 0.07 -~ 0.21 83.a7
1992 WITHOUT PROJECT 83.465 - - - 0. 13 - 0.07 - 0.22 23.88
WITH FROJECT 23.65 - - - 0.14 - 0.07 - 0.24 a23.8%
2001 WITHOUT PROJECT 82.465 - - -~ 0.14 - 0.07 - 0.24 23.970
WITH PROJECT 83.65 - - - 0.14 - 0.07 - 0.26 =22.91
CROP YIELD (KG/RAI)
1931 205.0 - - - 2500.0 - 175.0 -
1937 206.2 - - - 2300.0 - 173.0 -
1993 WITHOUT PROJECT 207.5 - - - 2300.0 - 175.0 -
WITH PROVECT 210.0 - - - 2315.0 - 1735.0 -
2001 WITHOUT PROJECT 2091 - - - 2300.0 - 175.0 -
WITH PROJECT 215.1 - - - 2035.2 - 175.0 -
CROP PRODUCTION (TON)
1981 14,727 - - - 2&7 ~ 1z - 389 17:11%2
1o27 17,252 - - - 292 - 1z - 421 17.674
1992 WITHOUT PROJECT 17,356 - - - 220 - 12 - 454 17,212
WITH PROJECT 17,565 - - - 251 - 12 - 439 12,054
2001 WITHOUT PROJECT 17,493 - - - 260 - 1z - S0a 13,004
WITH PROJECT 17,991 - - - 3P - 12 - 54% 15, 540

NOTE @ SYMBOL

" MEANS ZERO OR NEGLIGIBLE SMALLL
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TABLE 15.3.3

FARMGATE PRICE AND PRODUCTION COST

BEANS

—— — i

ITEM FADDY  MAIZE GRUND CASSAVA  SUGAR KENAF
NUTS CANE
FARMGATE FRICE (BAHT/TGN)
WITHOUT PROJECT (1931 - 2001) B &30 - - - 515 - 3, 430
WITH PROJECT (1987 - 2001) 3,721 - - - 528 - 3,516
CROP FRODUCTION COST (BAHT/RAI)
WITHOUT PROJECT (1921 - 2001) 530 - - - 759 - 511
WITH PROJECT (1957 - 2001) 540 - ~ - 779 - 511
TABLE 15.2.4 NET PRODUCTION VALUE
(1000 BAHT)
WITHOUT PROJECT WITH PROJECT
YEAR  ————- — _— _—
PADDY LIPLANI TQTAL PADDY  LPLAND TOTAL
1927 12,289 111 12, 400 19,020 112 19,132
19972 18, bbb 119 18,785 20, 154 129 20,313
2001 131 19,303 21,770 146

19,172

21,216

15 - 13
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Figure 15. 5.1 TYPICAL CROSS SECT!
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Table 15.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-15 (40.1 km)

Unit Financial

Items of Unit Rate (DBST) (Soil Aggregate Surface)
Q'ty B , Financial Economic Financial Economi
o'y !
Cost (1038) Cost (103g) Q'Y ost (10%8)  cost (10331

DIRECT CONSTRUCTION COST

Clearing and Grubbing ha 15,000 o1 1,365 1,242 a1 1,365 1,242
Excavation - Soil m3 20 0 0 0 0 0 ) 0
Excavation - Hard Rock m3 160 o 0 ) 0 0 0
3
Embankment m 45 126,900 5,710 5,196 126,900 5,710 5,196
. 3
Selected Material m 80 72,100 5,768 5,133 72,100 5,768 5,133
. 3
Solil Aggregate Surface or Subbase m 105 50,500 5,302 . 4,719 50,500 5,302 4,719
Crushed Stone Base n 370 33,200 12,284 11,301 2,000 740 630
. 3
Soil Aggregate Shoulder m 105 14,300 1,501 1,336 800 84 74
Prime Coat and DEST m2 55 187,000 10,285 9,257 11,000 605 545
pipe Culvert m 2,100 1,570 3,297 3,033 1,570 3,297 3,033
Box Culvert m 16,000 0 0 0 0 0 0
Long Span Bridge m 80,000 0 0] 0 0 o] v}
Short Span Bridge m 40,000 214 8,550 7.618 214 3,560 7,618
T swb Total () T T TTTsal073 | 48,838 31,432 28,242
Miscellaneous Works {a) x 7% 3,785 3,419 2,200 1,277
" Total (b) 57,858 52,257 33,632 30,221
PHYSICAL CONTENGENCY (b) x 15% 8,879 7,839 5,045 4,533
ENGINEERING AND
ADMINISTRATION (b) x 10% 5,786 5,226 3,363 3,022
Sub Total T 14,465 13,065 8,408 7,555
LAND ACQUISITION
Highly Developed Land ha 50,000 60 3,000 3,000 60 3,000 3,000
Less Developed Land ha 15,000 _B 2 00 8 X0 120 _
Sub Total 75,443 65,442 3,120 3,120
GRAND TOTAL 75,443 68,442 45,160 40,896
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Table 15.6.2 COST AND BENEFITS
(F5 STANDARD)

Table 15.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)

A L R PR S debld e e e S e e e e EY FYVR WS Ml St e S e S ———
——
—-—
——

COsT BENEFITS DISCOUNTED (12%) CosST BENEFITS DISCOUNTED( 19,

—— s e . e ey g ——— ————— e e
—,
-

YEAR CONST. AGRI. vac RMC YEAR CONST. ARGRI. vac RMC
COST BEMEFIT SAVING SAVING TOTAL COST BENEFIT COST BENEFIT SAVING SAVING TOTAL COST BENEF);

i e e e e e vy D B P e it At - —— —_ e — —_ s s e ————— o ——— .

1984 13,683 0 4] 0 0 19,231 0 1924 0 0 0 0 0 0 0
1985 24,221 0 0 (8] 0 42,927 0 1982 16,352 0 0 4] 0 20,519 0
1986 20,533 [y} G 0 0 22,997 0 19286 24,532 Q ] 0 0 27.483 0
1987 O 732 3.815 -162 4,383 0 =914 19€7 o] 732 2,267 -1 3,031 0 27
1988 0 844 4,080 -154 4,790 0 3,819 1988 O 864 2,564 -13 3,416 0 2,13
1959 0 997 4,344 -145 5,193 0 3,700 1939 0 P97 2,762 -5 3,731 0 2un
1990 0 1,12% 4,411 -135 5,405 0 3.562 1990 0 1,129 2,959 -3 4,033 0 2,55
1991 0 1,261 4,274 —126 6,012 0 3,411 1971 0 1,261 2,157 2 4,420 ¢ 2,50
1992 0 1.394 5,142 -117 6,417 o 3,252 1992 0 1,3%4 3,355 7 4,735 0 2,49
1993 0 1,526 5,407 -107  &,226 ¢ 3,088 1293 0 1,526 3,582 11 5,090 0 2,9
1994 19,408 1,662 5,787 -93 7,355 3,779 2,971 1994 P68 1,662 3,831 18 5,51z 433 2,0
1995 O 1,798  ba1b6b ~79  7:33%5 0 2,843 1395 o 1,798 4,110 25 5,934 0 2,14
1994 0 1,938 6,586 -65 2,414 0 2,709 1996 0 1,924 4,390 23 62356 0 2,04
1997 0 2,069 A.725 -52 2,943 0 2,571 1997 0 2,069 4,569 40  H.778 0 1,94
1993 s} 2,205 723204 -28 o, 472 0 2,431 199& o 2,203 4,943 47 7+ 200 0 1,849
1999 0 2,241 72684 -24 10,001 0 2,292 1999 0 2,241 5,227 54 7,622 0 1L,
2000 0 2,877 8,063 -10 10,530 0 2,155 2000 0 2,477 5,507 %1 2,044 0 60
2001 -23, 148 2,412 2,443 4 11,060 ~4,040 2,021 2001 -20,497 2:4613 5,786 &3 2,466 32,745 1,59
TOTAL 54,682 25,003 £%.194 -1,.304 112,893 87,874 44,738 TOTAL 21,367 25,003 59,124 32E B4,510 44,695 33,108
DISCOUNTED ECONOMIC COSTS : 87,5274 DISCOUNTED ECONAOMIC COSTS = 44, 595
DISCOUNTED ECONOMIC BENEFITS : 44,733 DISCOUNTED ECONOMIC BENEFITS = 3Z. 10
AGRICULTURAL DEVELOPMENT BENEFIT T4 506 AGRICULTURAL DEVELOPMENT EBENEFIT 74506
VOC SAVING 25,937 VIOC SAVING 23,539
RMC SAVING -755 RMC SAVING &4
NET PRESENT VALLE : —8%, 136 NET FPRESENT VALLUE : -11.587
BENEFIT COST RATIO @ 0.51 BENEFIT COST RATIO : 0.74
INTERNAL RATE OF RETURN : S.1 % INTERNAL RATE 0OF RETURN = 5.7 Y
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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 (10-4)
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 Pacilities
Average distance to facilities (km)l/
Per capita time savings (10~4)

Score

"

L1

32.8
37.9

45

9.4
0.020
61

15
0.032
64

o O o

20.0
0.044
102

4.8
0.010
40

Table 15.7.1 SOCIAL INDICATORS
{Proposed Route IM-15)

Education
Access to Segondary 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 &/
B2 5/
E &/
Degree of Improvement?/

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)8/

Score

Total Score

3

11

"

e

4

4.5
6.7
0.124
64

le
290

6.9
(51.0)
57.9
1.18
75

65.7
63.3

1,734
1,670

0.07
125

531

15 - 189

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 1,060

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

BEstimated 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
preduction,



PROPOSED ROUTE NO. IM- 16

Changwat : Nakhon Phanom
JR. 212 - K.A. Whan Yai
Length 9.1 KM



LOCATION OF

PROPOSED ROUTE

PROPOSED ROUTE IM-16
Item Description
Changwat Nakhon Phanom
Origin J.R.212
Destination K.A. Whan Yai
Length
Total 9.1 knm
Improvement Section 9.1 km
DOH Road 0 km
ARD Road 0 km
Others 8.1 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
Social Impact

Recommendation

5021 Aggregate, Poor
Rolling

70  km?
9,500
Paddy

67
272
347
F2 (DBST)

15,224 . 103 g
13,835 . 103 g

3.0 %
0.40
High

For further consideration
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1. GENERAL

1.1 Characteristics of the Route

The proposed route is located in the south part of Changwat Nakhon Phanom.
The route starting at the intersection with Route 212, runs eastward and

ends at King Amphoe Whan Yai. Its total length is 9.1 km {Figqure 16.5.2),

The terrain is almost rolling. In the influence area, there exist a few
village with total population of 9,500. There are one medical center,

no hospital and one secondary school along the proposed route.

The proposed route, upon completion, will play vital role to connect
King Amphoe Whan Yai closely located at the bank of the Mekong river with

artery highway Route 212.

1.2 condition of Existing Road

Condition of existing roads to be utilized for the proposed route is
summarized in Table 16.1.1. The details are shown as the results of

inventory survey in Table 16.1.2.

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.

2,2 Base Year Traffic

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

on manual classified counts as shown below:

16 -1

Proposed Road Link

N
sV}
N
@
"‘".n-m-..
...‘ ) K.A.Whan Yai
L
egend (O Road Node
[ ] Road Link Code
@3 W Proposed Road Link
e Other Road
Praffic Volume in Base Year
Source Link Vehicle Type
(base year) No.
p/C P/P L/B M/B H/B P/T 4/P 6/T 10/T BADT
Manual Counts 1 2 19 47 1 - 2 5 19 - 95
(1982)

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:



PASSENGER MOVEMENT (1932)

FREIGHT MOVEMENT {(1982)

A o Sk ke AR I T S — A ot o B S P )

FROPOSED TRIPS FROPOSED TONAGE PER PAY
ROAD FER ROAD == T
LINK DAY LINK NON-AGRI. AGRI. TOTAL
1 428 1 il e 19

2.4 Future 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 Report. The basis for the prediction is shown

in the following tables:

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (% P.A.)

ITEM 1981 1937 1993
19;7 19;3 2051
;ER CAPITA INCOQE 4.2 ) 4.:~ ——;:;_
TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULATION 1.4 1.2 1.1
;;;;ENGER MOVEMENT ) 5.6- 5.7 5.8
GROWTH RATE OF FREIGHT MOVEMENT
) GRB;TH RATE (4 P.A.)
ITEM 19;; 1987 1993
19;7 19;3 20;1
NON-AGRI. 7.2_ 7?;H ““;?;'
AGRICULTURE 0.4 0.5 0.5
;;EIGHT 4.4 4.;— “";?;“

16 - 2

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 DEVELOPED TRAFFIC

{ %

——— — an - ———

YEAR
ITEM e —
1987 1993 2001
INDUCED 15,0  15.0  15.0
DEVELOPED 0.0 0.5

0.4

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 : %)

LINK PASSENGER FREIGHT
YEAR - = - -
NO. P/C P/P L/B M/B H/B P/T 4/7 &/7T /T
1 1982 0.0 59.&6 328.35 1.9 0.0 26.7 33.3 40,0 0.0
1987 3.9 355.7 32.2 6.1 2.1 24.1 23.8 38.7 8.4
1993 8.6 51.0 24.6 11.2 4.5 21.1 23.3 37.1 18.5
2001 14.9 44.7 14.6 17.9 7.9 17.0 16.0 35.0 3Z.0

2} Forecasted ADT

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

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

shown in Table 16.2.1.



AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

o e P e e

YEAR

P

1987
1993
2001

TYPE OF VEHICLE

- - ADT M/C TOTAL
rp/C L./7B M/B H/B F/P&T 4/T &/T7 10/7
3 23 4 1 44 4 = 1 85 145 232
8 23 10 4 S0 3 5 2 105 167 272
19 19 23 10 &0 2 5 4 142 205 347

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Almost all cultivated land is covered by paddy field and very few by
ugpland field of cassava, kenaf and sugar cane.

Unused cultivable land for both paddy and upland field still available

in the area.

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

Table 16.3.1 and Figure 16.3.1.

A typical cropping calendar in the Nakhon Phanom area is shown in Figure

16.3.2.

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 16.3.2.

Farmgate prices and production costs of the selected crops are estimated

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

i6 -

as shown in Table 16.3.3.

Based on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value {(NPV) was obtained as shown in Table 16.3.4. 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.l
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
/1 Nos. of Nos. of /1 gogggn
Length Road Wooden Narrow Length Road Class Bgidgg

No. Terrain {Km) Class Bridge C.Bridge (Km) Case 1 Case 2

1 Rolling 9.1 3 0 o 9.1 1{F4) 2A(F5) 0
/1 Road 1 : Paved Road
Road 23 : 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 {r4) 472 669 1,030
28 (F5) 296 437 682

5. ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the following design criteria.
Design Standaxd : F4 (if not feasible, F5)

Geometric Design AASHTO {Rural Highways)

"

Typical Cross Section : as shown in Figure 16.5.1
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 H 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

Scil Aggregate Surface CBR>20%

Selected Material

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Qthers

Box Culvert
Standard Size

Lacation

Bridge

CBR> 6%

Standard Type (width 7.0m)

Short Span Bridge
Long Span Bridge

Location

"

».

"

13

Y

Alignment of the route is shown in Figure

5.2 Work Quantity and Construction Cost

15.0cm

20.0cm

g 100cm

200 m

500 m

2.9m x 2.49m

as reguired

RC - Slab
BPC - Girder

as shown in Bridge List in Figure
16.5.2
16.5.2,

Work quantities based on the preliminary design and construction cost to-

gether with unit rate by work item are shown in Table 16.5.1.

Total financial and economic construction costs by applied road class are

as given below:



Total Financial and Economic Construction Cost

Construction Cost {103B)

road Class Length Remark
(Ka) . . .
Financial Cost Economic Cost
F4 (DBST) 9.1 15,224 13,835
F5 (Laterite) 9.1 7,555 6,862

6, ECONOMIC EVALUATION

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

economic indicators for evaluation are given in Table 16.6.1 and 16.6.2.

Te 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

betailed data and results of quantification of indicators of social impacts

are tzbulated in Table 16.7.1. Social impacts of the proposed route are

considerably high.

16
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Table 16.1.1

SUMMARY OF ROAD INVENTORY

Item

Origin
Destination
Length
Total
Improvement Section
.DOH Reoad
ARD Road
Others
New Alignment Section
Terrain
Alignment (Hori./Vert.)
Formation Width
Embankment Section
Length
Height
Cut Section
Length
Depth
Surface Type and Condition
SBST or DBST
Soil Aggregate
Earth
Pipe Culvert
Box Culvert
Bridge

Permanent Bridge

Narrow Concrete Bridge
Wooden Bridge

Overflow Section

Description

J.R.

212

K.A. Whan Yai

Roll

ing

Fair / Fair

7.5m -

0.5m -

Poor

3 each

1l each

each

each

0 each

place

9.0 m, 7,9 m (Weighted average)

i.0m

3 855 %3%

¥m

g 5§

3

{4m)




Table 16.1.2 ROAD INVENTORY

L = 9.1  Km Table 16.2.1 TRAFFIC VOLUME ON ROUTE IM —16
J.R. 212n K.A. WHAN YAJ YEAR 1927 1993 2001
PROPOSED RQUTE No.,  IM-16 NAKHON PHANOM e - —_— e
LINK 1 AVR. 1 AVR. 1 AVR.
T 3 T T 1] 13 T ] 1 1 1 v s
= @ o N+D 2 2 7 7 17 17
STATION (Km} ~N - o — P/C 1 0 0 1 1 o 2
: ; : : ] : p—t : } DV O 0 o} O 13 13
& g
VILLAGE TOTAL 3 3 8
7 N P _—
- Name 5 & N+D 20 20 20 20 12 1::2:
3 3
~ Household (H) P L./H D\I} g :05 O 0 0 0
- Population (P) = TOTAL 23 23 23 22 19 19
L ] L [ [l 1 [ ¥ t 1 —_ —_— - - — o ———
1 I 1 T ¥ 1 ] 1 t ¥
TERRATIN Rolling N+D 4 4 4 9 20 20
: . \ . : M/B I 1 1 1 1 2 3
Formation ‘ ‘ ' ' \Y 0 0 0 0 0 0
Width (m) 7.50|8.04 7.50 9.00 [8.00 7.50 TOTAL 4 4 10 10 23 23
] 1 1 1 - ——— - ———
Embank t ¥ t { } -
s dorghe  (m | 10-50[0-5] ©0.50 | 0.50 0.8011.00]0.40 N+D y 1 4 4 5 9
Cutti ! — | ; H/E 1 0 0 1 1 1 1
utting v 0O 0 0 §] 0 0
Depth (W N N TOTAL 11 4 4 10 10
i T i 1 T 1 T 1 T "1 e ——— | v ——————— ——— —
Type/Length ’ Laterite N+ 28 38 4= 43 52 o2
PAVEMENT e — : et H——1 P/PUT 1 b 128 & 6 8 g
Condition Poor gy, 0 0 0 0 0 0
OverFlow — f —t | ! t : } TOTAL 44 44 50 50 &0 60
FLOODING AU T S et
Length(km/tel ghtim) S S A N+D 4 4 s 3 2 oz
T ¥ T ¥ T i i T T O 8] 0 8]
Left 4/7 1 1 1
Bush Paddy DV 0 0 0 0 0 0
Eggn —+——t ] TOTAL 4 3 2 3 2 2
Right Bush Paddy - i e e
S i A N+D s 5 4 4 a 4
PIPE t 3 i ] L 3 T T T T
CHEVERT Total Number 3 Pipes &/7 I )3 1 1 1 1 1
g 1 - — , , , v 0 0 0 0 0 0
' ' T TOTAL 5 5 5 5 5 S
Station (Km) o ] - ——— e ———
0 ] N+D 1 i 2 2 4 4
—t 10/7 1 o o 0o 0 1 1
BOX <3 v 0 0 O 0 0 0
CULVERT g o TOTAL 1 1 2 2 4 4
& - x —————————— — — erm e Y —" —————
BRIDGE N o N+D 75 75 91 91 123 123
. . " tn
pimension - o ADT 1 11 11 14 14 18 18
& ov 0 0 ¢ 0 1 1
e~ % TOTAL a6 Sb 105 105 142 142
. «wo | ] 0 mmemee———ee e Semmemeeems e
g &d N+D 122 132 151 151 186 186
y , ‘ ' ‘ Lo, S . M/C I 14 14 15 15 18 18
—— ! a . . } ] } nv 0 0 0 0 1 1
RIGHT OF WAY  (m) 15.0 TOTAL 145 145 167 167 205 205
Attt —— mmmmmm——em e
Horizontal Pair N+D 207 207 242 242 309 309
ALIGNMENT -4 t : ; { ; : E . . TOTAL 1 25 25 29 29 37 37
vertical Fair T ° v 0 0 1 1 1 1
TOTAL 232 232 272 272 347 347
_!_ = } } ! : 1 = ] 1
| [] ———— T ——— —_—— -
ROUTE NO., AGENCIES Rural NOTE
-ttt N : NORMAL TRAFFIC DIVERTED TRAFFIC

= 3

oDV : DEVELOPED TRAFFIC : INDUCED TRAFFIC
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' —_ Figure 16.3.2
Figure 16.3.1 LAND USE AND CAPABILITY OF INFLUENCE AREA - ’ CROPPlNG CALENDAR
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TABLE 1&6.3%.1 CULTIVATED % CULTIVABLE LAND

e e

(197%)
L UNIT = 1000 RAT (EM"2) 3
;;;;DE ) ) AMPHOE ) _DULTIVg;ED E;;D ) o LINUSED EEEIEVABLE LRNB__ ______
CODE N ;ADDY - UPLAND-—_ o TDT;E ————— FADDY UPLAND _ TOTAL
o B A ;;:;;;“?—;;?;; - - _52?;;;_;‘;;?5; —_;.125 { S.0) 146.250 ( 26.0) 12,375 ( 31.0)
0512 MUKDAHAN 2125 (13, - Z.125 ( 13.0) 1.873 ( Z.0) 8.750 ( 14.0) 10.4623 ( 17.0)
Q5313 WAN YAl 16.250 ( 26.0) - 146,250 ( 26.0) 1.250 ¢ 2. 7.200 ( 12.0) 2,730 ( 14.0)

PR —_ - — e " St . e e b . e

TABLE 1&4.3.2 CROFP PRODUCTION

ITEM FADDY MAIZE BEANE GRUND  CASSAVA SUGAR KENAF COTTON UFLAND TOTAL
NUTS CANE TOTAL

FLANTED AREA (1000 RAI)

1221 23.36 - - - 0. 45 0.14 0.33 - 1.00 24,36
17287 22,36 - - - 0.4% 0.15 0.324 - 1.05 24.41
1993 WITHOUT PROJECT 23,36 - - - 0.53 Q.14 .34 - 1.11 24,47
WITH FROJECT 23.36 - - - O.42. 0.17 0.35 - 1.21 24,57
2001 WITHOUT PROUJECT 232,36 - - - 0.60 0.17 0.35 - 1.20 24,55
WITH PROJECT 23,346 - - - Q.49 0.13 0.35 - 1.31 24,67
CROP YIELD (KG/RATL)
1981 225. 46 - - - Z500.0 L328.7 175.0 -
1927 227.0 - - - 2300.0 &6262.3 175.0 - -
1922 WITHOUT PROJECT 223.4 - - - 23500.0 &211.1 173.0 -
WITH PROJECT 232.3 - - - 2515.0 LEP5Z2.7T 175.0 -
2001 WITHOUT PROJECT 230.2 - - - 2500.0 EP6L. & 173.0 -
WITH PROJECT 240,0 - - - 2933.2 7064.7 175.0 -
CROP PRODUCTION (TON)
1981 Tia 270 - - - 1,113 970 o - 2,154 7,424
1987 S 302 - - - 1,216 1,034 =) - 2,324 T b26
1992  WITHOUT PROJECT Ty 2324 - - - 1,330 1,106 &0 - 2. 30% 7.343
WITH PROJECT 5.431 - - - 1.54% 1,120 6H1 - 2,803 2,234
2001 WITHOUT PROJECT S,377 - = - 1,492 1,207 61 - 2,730 2,154

WITH PROJECT 51607 - - - 1,733 1,29% L2 - 3,132 2.,73%

NOTE : SYMBOL "-" MEANS ZERD OR NEGLIGIBLE SMALL

16 - 10



TABLE 146.3.3

FARMGATE PRICE AND PRODUCTION COST

ITEM FADDY
FARMGATE FRICE (BAHT/TON)
WITHOUT PROJECT (19231 - 2001) 3,430
WITH PROJECT (1987 - 2001) 3,721
CROP PRODUCTION COST (BAHT/RAL)
WITHOUT PROJECT (1921 - 2001) S60
WITH 580

PROJECT (1927 - 2001)

BEANS

GRUND

MAIZE CASSAVA SLIGAR KENAF COTTON
NLUTS CANE

- - 5195 702 &, 430 -

- - 523 702 3.516 -

- - 759 2,506 o111 -

- - 777 2,544 511 -

WITHOLT

= ——
PADDY  UPL

1987 & 166

1993 6,282

2001 £, 437

AND TOTAL
L70 L, 8346
721 7,003
7oL

72233

PROJECT
PALDLY UPLAND TOTAL
6,131 &75 Lq 256
b, 660 205 7148465
2032 2,218

7.313

is -~ 11



Figure 16.5.1 TYFICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 16.5.2
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Table 16.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-16 (9.1 km)

(Soil Acgregate Surizace)

Unit Financial (B2s7T)
Itams af Unit Racts - - — — — :
o'ty g 0 Financial Economic o't Financial Economic
© Y _Cost (10%B) cost (103E) = ¥ _cost (1038) cost (103g)

DIZECT CONSTRUCTION COST

Clezring and Grubbing ha 15,000 20 300 273 20 300 273
Exczvation - Soil o 20 0 0 Y 0 Y Y
Excavation - Hard Rock m3 160 0 0] 0 0 0 0
‘Embankmentc m3 45 10,700 481 438 10,700 481 438
Selected Materizl rn.3 8¢ 19,300 1,544 1,374 19,300 1,544 1,374
Sc;il Rggregate Surface or Subbase 1:13 105 13,500 1,417 1,261 13,500 1,417 1,261
‘C':ushaé Stone Base m3 37Q 8,900 3,293 3,029 1,000 370 340
Soil Acerscare Saoulder _— 105 3,800 399 355 400 42 37
Prime Coat and DBST m?' 55 50,100 2,756 2,480 5,500- 303 273
Pipe Culver: m 2,100 320 672 618 320 672 618
Box Culvers m 16,000 3 48 43 3 43 43
Long Span Bridge m 80,000 0 0 o] ) 0 0
Short Span Bridge ____m 40,000 o o o o o 0
Suhy Totzl (z2) 10,911 9,873 5,178 4,659 o
___.Miscellzneous %orks (a) x 7% e . . __764 68y é2_ 326
Totzl (b) - 11,675 10,564 5,540 4,985 o
PRYSTICAL CONTENGEZNCY (b) x 153 ‘ 1,751 1,585 831 748
ENGINEZZING ZND
. dDUINISTRATIOM (b) x 10% 1,163 1,056 398 499
Sub Tatal 2,919 2,641 1,385 1,547_——_-
LAND ACQUISITION
Hichly Developed Land ha 50,000 12 600 600 12 600 600
.___Less Develoges Land _ _ha 15,000 2 30 ..o 2 30 30
Sub Total 630 630 630 610
GRAND TOTAL 15,224 13,835 7,555 6,862

16 - 14



Table 16.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)
COsT BENEFITS DISCOUNTEDR{12%)
YEAR CONST. AGRI. Vo RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1284 0 0 0 0 O 0 O
1985 2,767 0 0 0 0 =, 471 Q
198464 11,068 0 0 O O 12,396 0
1987 0 20 472 -4l 431 Q 235
1782 0 21 05 -0 537 0 423
1989 0 1462 538 -5 544 0O 45%
1990 4] 2332 571t -S54 750 4] 477
1971 ] 304 &03 -1 357 O 434
1992 0 375 636 -4 63 o] 430
1293 O A44 L&Y 44 1,070 0 424
1294 4,404 31z 714 -4 1,186 1,992 479
1995 0 ety 759 -28 1,202 0 {4a9
1996 0 &H482 204 —34 1,418 0 437
1997 0 715 350 ~30 1,534 ] 441
1923 0 722 295 -24 1,450 O 424
1999 8] 349 Z40 -Z23 1,767 Q 405
2000 0 216 935 -1% 1,883 0 285
2001 —4,704 224 1,030 -15 1,999 =1,225 365
TOTAL 11,535 7,620 10,972 =602 17,990 16,4624 by 631
DISCOUNTED ECONOMIC CAOsTs 14,4324
DISCOUNTED ECONDMIC BENEFITE * 6y 631
AGRICULTURAL DEVELOPMENT BENEFIT 2,512
VG SAVING 4,433
RMC SAVING -317
NET PRESENT VALUE : ~10,004
BENEFIT COST RATIOD : 0.40
INTERNAL RATE OF RETURN * 2.0 %

16 ~ 15

Table 16.6.2 COST AND BENEFITS
(F5 STANDARD)

(1000 BAHT)
COsT BENEFITS DISCOUNTED(12%)
YEAR CONST. AGRI. Voo RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1954 0 0 0 0 0 0 o
1983 1.372 ] ) O 0 1,721 o
1984 5:4%0 0 o 0 0 44149 Q
1937 0 20 296 -21 295 0 263
1788 0 21 2192 -1% 392 0 3iz
1989 0 162 343 -17 42 0 24
1230 0 232 266 -14 525 0 72
1991 0 204 390 -12 &E2 0 a7
1992 0 375 413 -10 773 9] 294
1992 O 4464 437 -2 872 0 296
1994 4384 -1z 4463 -5 P76 219 2094
1995 Q 21 493 -2 1.077 Q 288
1976 0 643 529 1 1.178 O 379
1997 0 715 560 4 1,279 0 L2
1998 0 732 590 = 15320 0 354
1997 0 247 &H21 i1 1.431 0 aa9
2000 0 o1& 652 14 1,582 0 224
2001 —3.4%4 284 &82 17 1,682 ~&3 307
TOTAL 3. 850 7:620 73164 -53 14,731 71450 5,326
DISCOUNTED ECONOMIC COSTS @ 72450
DISCOUNTED ECONOMIC BENEFITS @ T 326
AGRICULTURAL DEVELOPMENT EBENEFIT 2,31z
VOC SAVING 2,875
RMC SAVING —-461
NET FREZSENT VALLUE : ~2,124
BENEFIT CO5T RATIO 0.71
INTERNAL RATE 0OF RETLIRN = .6 4



Table 16.7.1 SOQCIAL INDICATORS
(Proposed Route IM-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 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 (1.0-4)
Score

Access to Medical Facilities
Average distance to facilities (km)l/
Per capita time savings (10~4)

Score

'

”

"

.

e

9.5
11.1

40

2.3
0.023
68

0.090
196

f=TN = R - |

4.5
0.045
105

4.5
0.045
180

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (Kkm)
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 Improvement?/

Score

Disparity

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

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

Degree of Disparity
(a/W) ~ (a/wm3/

Score

Total Score

re

"

s

1.8
4.5

0.278
150

13
339

38.3
38.3
1.79
114

22,2
21.1

2,000
1,901

0.08
143

956

16 - 16

Note:
1/ } shows the length or distance ip

without project case. Unless otherwise,
lengthes are same both in with Project cag
and without project case.

Number of secondary school student estimate
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 Wumber 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 toad
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 1,265
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
pProduction.,



PROPOSED ROUTE NO. IM- 17
Changwat : Kalasin

A. Kuchinarai (JR.2042 ,2030)-B.Na Khu
Length - 30.4 KM,




SUMMARY

PROPOSED ROUTE IM- 17

LOCATION OF PROPOSED ROUTE

Item Description
Changwat Kalasain
Origin A. Kuchinarai (J.R.2042, 2030)
Destination B. Na Khu
Length
Total 30.4 km
Improvement Section 30.4 km
DOH Road R.2291 30.4 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

50il Aggregate, Poor
Flat and Rolling
175  km?
25,300

Paddy

124
469
611
F4 (DBST)

66,060 . 10° ¥
59,650 . 10° ¥
8.7 3

0.75

For further consideration
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1. GENERAL

1.1 Characteristics of the Route

The proposed route is located in the south part of Changwat Kalasin.
The route, -starting at the intersection of Route 2042 with Route 2046,
amphoe Kuchinarai, runs northward passing through Ban Naka, Amphoe Khao
wong and Ban Nong Phu and ends at Ban Na Khu on Route 2101. Tts total

length is 30.4 km. (Pigure 17.5.2)

The terrain is almost flat and rolling. In the influence area, there
exasts several villages with total population of 25,300. There are
two medical centers, one hospital and three secondary schools along

the proposed route.

The proposed route, upon completion, will form an important part of
road network to connect three highways, Route 2042, 2046 and 2101 in the
agriculturally developted area and also play vital role to connect Amphoe

Khao Wong.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is
summarized in Table 17.1.1. The details are shown as the results of

inventory survey in Table 17.1.2.

2. TRAFFIC
2,1 Method

Growth Rate Method was employed for traffic forecasting as no diverted

traffic is expected after improvement of the proposed road.

17

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.Khao Wong

A.Kuchinarai

Legend

O Road Node
[] Road Link Code

@ ME Proposed Road Link

mmmm Other Road



Traffic Volume in Base Year

Source
{base year)

Vehicle Type

p/C P/P L/B M/B H/B PB/T 4/T 6/T 10/T ADT

DOH (1981) 26 21 17 20 5 4 10 25 8 136
n.a.
Manual Counts n.a
(1982) - 21 21 4 - 2 30 8 - 8
Estimated 26 21 17 20 5 4 10 25 8 136
- 21 21 4 - 2 30 38 - 86
Note: l/ Route 2291 Section 0100 Station Km 484274

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 links were estimated multiplying

traffic volume in base year by the occupancy or average load obtained from

roadside interview, as shown below:

PASSENGER MOVEMENT (1982)

FREIGHT MOVEMENT (1932)

———

PROFOSED TRIPS PROPOSED TONAGE FER DAY
ROAD ROAD
LINK LINK NON-AGRI. AGRI. TOTAL
1 1010 1 61 72 133
2

467 2 19 22 41

2.4 Future 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 Report. The basis for the prediction is shown

in the following tables:

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (% P.A.)

—

ITEM 1931 1987 1793

1927 1993 2001

— . . s s

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULATION 1.6 1.3 1.1
PASSENGER MOVEMENT ey 5.7 .8

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (% P.A.)

e

ITEM 1981 1937 1992

1937 1993 2001

o~ p—

NON-AGRI. 7.2 7.3 7.4
AGRICULTURE 0.4 0.1 o.1
FREIGHT 3.5 3.4 -—;?;—

17 - 2



2.5 Induced and Developed Traffic

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

traffir described in 7.3.3-3) of the Main Report:.

RATE OF INDUCEDR AND DEVELOPED TRAFFIC

C 4

YEAR
ITEM
1937 1993 2001
INBUCED 15.0 15.0 15.0
0.0 0.0 0.0

DEVELOPED

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 = Z)
LINK PASSENGER FREIGHT
YEAR ——
NO. P/C P/P L/B M/B H/B P/T 477 &/T 10/7
1 1932 29,2 23.6 19.1 22.5 S. 6 8.5 21.2 53.2 17.0
1937 24.4 23.4 13.5 22.0 4.7 1.4 19,7 47.7 21.5
1993 19.6 33.2 17.9 21.&6 7.3 13.6 18.1 42.3 2646.0
2001 13.2 27.6 17.0 21.0 2.2 17.0 146.0 35.0 3z.0
2 1932 0.0 45.7 45.7 3.7 0.0 .0 75.0 20.0 0.0
1937 3.0 42.6 3B.3 12.3 2.8 8.2 5?2.5 23.9 3.4
1992 6.6 32.0 30.& 17.4 6.1 11.9 40.3 23.7 18.C
2001 11.4 34.2 19.6 10.6 17.0 16.0 33.0 32.0

24.2

17 - 3

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 17.2.1.

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

YEAR —— ADT M/C TOTAL
P/C L/B M/B H/B P/P&T 4/7 &/T 10/T

1987 25 24 24 7 40 13 23 10 167 224

1993 28 20 33 12 &0 12 23 iq 211 258

2001 30 40 S0 22 102 10 23 21 298 313

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Around 93% of the cultivated land in the influence area is covered by paddy

fields. 1In the upland field, cassava,kenaf and ground nuts are grown.

Potential land remained is mostly for upland field.

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

Table 17.3.1 and Figure 17.3.1.

A typical cropping calendar in the Kalasin area is shown in Figure 17.3.2.

3.2 Dpevelopment 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 17.3.2.



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

as shown in Table 17.3.3.

Based on the above projected production volume, farmgate prices, produc-

tion costs and land preparation cost estimated separately, net production

value {(NPV) was obtained as shown in Table 17.3.4. The difference between

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

the development benefit of the subject rocad.

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 road condition, which affect the calculation of additional

costs of VOC of each link, are shown below.

Road Condition

Link Without Project With Project
/1 Nos.of Nos. of /1 ;,ngzéezf
Length Road Wooden WNarrow Length Road Class Narrow
No. Terrain (km) Class Bridge (.Bridge (Km) Case 1 Case 2 .
Bridge
1 Flat & 23.0 3 4 1 23.0 0
Rolling
1(F4) f28(F5)
2 Rolling 7.4 2B 4 2 7.4 0
ﬁl,Road 1l : 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

-

17

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

follows:

Vehicle Operating Cost Saving

{unit: 1,000 Baht)

Road Class lag7 1993 2001
1 (FP4) 4,928 6,747 10,171
2A (FS) 3,400 4,782 7,335

5. ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the following design criteria.
besign Standard F4 (if not feasible, F%)
Geometric Design ¢ AASHTO (Rural Highways)
Typical Cross Section

as shown in Figure 17.5.1

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 CER280% : 15.0cm



So1l Aggregate Subbase CBR>20% :

selected Material CBR> 6%

in case of F5 Standard
S0l Aggregate Surface 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 :

alignment of the route is shown in Figure

5.2 Work Quantity and Construction Cost

15.0cm

20.0cm

15.0cm

20.0cm

# 100cm

200 m

500 m

2.4m x 2.4m

as required

RC - Slab
PC - Girder

as shown in Bridge List in Figure

17.5.2

17.5.2.

Work quantities based on the preliminary design and construction cost to-

gether with unit rate by work item are shown in Table 17.5.1.

Total financial and economic construction costs by applied road class are

as given below:

17

Total Financial and Economic Construction Cost

i 3
Road Class Length Construction Cost (10B)
(Km) Remark
Financial Cost Economic Cost
F4 (DBST) 30.4 66,060 59,650
F5 (Laterite) 30.4 40,628 36,519

6. ECONOMIC EVALUATION

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

economic indicators for evaluation are given in Table 17.6.1 and 17.6.2.

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

in case of F4 Standard but feasible under F5 Standard.

7. SOCIAL IMPACTS

Detailed data and results of guantification of indicators of social impacts

axe tabulated in Table 17.7.1.



Table 17.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Kouchinarai (J.R. 2042, 2030}
Destination B. Na Khn
Length
Total 30.4 Km
Improvement Section 30.4 km
DOR Road R.2291 30.4 xm
ARD Road 0 km
Others 0 km
New Alignment Section 0 km
Terrain Flat and Rolling
Alignment (Hori./Vert.) Pair / Fair
Formation Width 5.5 m - 8.5 m, 7.0 m (Weighted average)
Embankment Section
Length 30.4 ¥m
Height 0.l m - 1.0 m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Poor 7.6 km
Soil Aggregate Poor 22.8 xm
Earth 0 ¥m
Pipe Culvert 24 each
Box Culvert Q0 each g m
Bridge
Permanent Bridge 1 each 80.0 m
Narrow Concrete Bridge 3 each 56.1 m {4m)
Wooden Bridge 8 each 135.5 m

Overflow Section 2 places 0.9 km




Table 17.1.2

ROAD INVENTORY

PROPOSED ROUTE NO.  IM-17 ROUTE No. 2291 A. KUCHINARAI (J.R. 2042, 2030) " B. NA KHI L = %Km'
KALASIN
T T T T T T N T T T T T 1 T T | T T 1 T 1 1 | i i ] 1 T l—_ﬁ"‘ﬁs
N Iee) o ™ o \D @
STATION {Km) c I < [T o E’, N S. :.3 — o~ ™~ o ™~ o~ 91
B e i e R —trt 4t
[
VILLAGE g = = o 2
& 3 = Eig o = 5 2
- [ 00Q
Hane : %28 428 2 5 88 283 Hge R
- Household (H) B2 el g o 5 g z:' ) 0 gy
- uo it . [l T
- Population (P) s . X . Y m :
& T 0y m o A m I m M o e,
—— ] - L L Al
TERRALN Rolling Flat Rolling
: ; : : pre———— — ——t—t |
me‘zz;o" () 7,50 5.50 8.00 8.50 6.50 8.5d 8.046.00 7.00
Wi = ; ] ) ] 1 1 [ ] = } ; — } T
CROSS Embankment ' ! ! ! i ' ! '
SECTION Height  (m) 0.40 0.20 0.10 0.50 1.00 0.30 0.50 0.20 o.s0 ; 1-00 { 0.20 0440 0.30 0.20
l ! 1 I | t ! { 1 l ! | L ! 1 l y
Cutting I + ] ] 1 ] ¥ 1 I ] | 1 | T 1} ] 1
Depth (m) ,
! ! 1 1 ! 1 1 1 ! i i | 1 1 I L | ! 1 ] 1 ! ! 1 ! 1 L i
i i + i i { ] 1 ) ] 1 H 1 1 ¥ 1 ] ] ] ] | i ] | I ] 3 1
Type/Length DT Laterite DT Laterite DT Laterite
PAVEMENT — e e B e o B " ] —t— —it —t 1
Condition Poor
1 1 I 1 1 1 | ' 1 ! ! ! 1 | 1 ! | ' ] l 1 l ! i I } ! { ' 1
Overflow ) T o T T T I 3 T T v ] ) ) " ¥ ] ] ] i 1 i L=OI3 ! i T ' ] 1=0.6 h
FLOODING . : S
Length{Km/Height{m) H=0.8 H=0.6
1 1 ! 1 1 1 1 1 1 1 1 ] ! ] 1 1 1 1 ] 1 I 1 ) (. 1 ] .
1 1 1 T 1 T T T T T T T ¥ T T 11 1 T 1 T I s | T T 1 T
Left Paddy] Bush Paddy
LAND —tttt
USE Right Paddy| Bush Paddy
- b ! : ! : — } | : : — ; | i i ] : — ! e
PIFE Total Number 24 Pipes
CULVERT . . ! 1
— + } —t } ; T I l T i + } t } } } } E t i t I t —
i w — o~ ™M [Tp] o™ ™~ O,
Station (Km) < 0 R . R << 2 e
@ E( : E’! 8 o™ N ™ o™ o™ o N
—tt —+
o o
e g 8 2 8 o R 3 39
CULVERT . . KO S o Y " e
& 8 g o — uy ™ ~ N — - ™~
BRIDGE . y " X% ) >< % X% XK ;
. on (=]
Dimensi o 9 2 2 A tcni 8 8_ S ° <9
':T: ﬂ: CC-D 'ﬂ: o) =T < < Ay < < <
i ’ oM " M VI 5 4N
g4 4 4 ; i 444 g 44
o * O = = = b % x E=
it ] p—t— I : —t—4— —t { | | | | : — L
RIGHT OF WAY (m)
—_—tt 4ty
Horizontal Fair
ALIGNMENT . _—t —
Vertical .
Fair
} ! ' } i ;] } } } i T % } t ! -+ } } +—d i F ! i t t % 7
ROUTE NO., AGENCIES DOH 2291
— .

17 8
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Table 17.2.1

TRAFFIC VOLUME ON ROUTE IM -17

YEAR 1937 19973 2001
LINK 1 2 AVR. i 2 AVR 1 Z AVR.
N-+TH 20 2 21 20 5 28 =1 i1 24
P/ I 4 O = S 1 4 = 2
oy 0 0 0 %) 0 O y] O 0
TOTAL e z 25 35 = =28 S 13 0
M+ 21 22 21 28 22 24 40 12 35
L/R 1 = 2 3 4 = 4 & 3 =
oy G 0O 0 0 O 0 0 0 0
TOTAL 24 2% =24 22 il =20 44 22 40
N+ 25 7 21 = 12 28 =0 24 473
M/EB 1 4 1 = 4] 2 4 7 4 &
nv o 0 O 8} 0 0 0 0 %}
TOTAL 25 3 24 a9 14 pEAC 57 27 50
N+D = s & 12 4 10 22 10 1%
H/B I 1 0 1 2 i 2 ic 2 3
oy 4 ¥} 0 O o 8] 0 0 0
TOTAL g 2 7 ig =] 12 25 12 22
N+ =2 26 b 59 o0 o2 105 =7 29
P/FLET I s 4 5 ) b} 2 i64 & iz
nv 0 Q 0 0 0 0 0 0 Q
ToTAL 44 30 40 &3 3= &0 121 43 102
N+D 10 17 12 io o 10 11 = =4
4/7 1 2 2 =2 2 1 2 2 1 1
JELY) 0 0 Q 0 O 0 0 0 Q
TOTAL 1z 1% 13 12 it 1z 13 4 10
N-+I! 24 7 =0 24 7 20 24 7 20
&HIT I 4 1 3 4 1 2 4 1 3
v 0 0 O 0 0 ] G 0 0
TOTAL 2E g 23 23 =] pic z7 s 23
N+ 11 2 o 1% 4 1z 22 7 138
10/7 1 bl 0 i Z i 2 = 1 i
nv 0 0 0 0 0 0 0 O ¥
TOTAL iz = 10 17 5 14 25 = 21
N+I 165 2= 145 21z 23184 04 119 259
ADT I 23 1= 22 22 14 2e 44 12 2%
oy G Q ] Q O 4] 0 O Q
TOTAL 190 o6 1467 245 107 211 250 137 298
N+ 225 1472 205 262 154 227 w24 182 290
M/C I 21 15 1% 23 14 21 25 i2 23
nv 0 0 0 0 0 8] 0 ] Q
TOTAL 245 157 224 284 170 252 =48 201 21
N+D 3P0 226 3250 8746 242 421 AZ8 302 549
TOTAL I 435 27 41 &5 30 473 70 36 o4
v ] 0 0 0 O 4] 4] 4] 0
TOTAL 435 253 391 531 278 4469 LPg 239 611
NOTE
N ¢ NORMAL TRAFFILC 0 : DIVERTED TRAFFIC
DV ¢ DEVELOPED TRAFFIC I = INDUCED TRAFFIC
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Figure 17.3.2 @@_PH\JG CALENDAR
0800 CHANGWAT KALASIN

NAME OF CROP JAN. |FEBMAR|APR |[MAY [JUN.{JUL.|AUG| SEP |OCT. [NOV,| DEC.
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FanY
h 44

COTON

P

SUGAR CANE

Note : FIRST CROP SECOND CROP

=} O L'

e e . (A "
sowlng qrowing  segson harvesting
season seasgon

X & o=

2
¢
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TABLE 17.32.1 CULTIVATED % CULTIVAELE LAND

(1977)
[ UNIT : 1000 RAI (HN*2) 1
AMPHOE AMPHDE CULTIVATED LAND LNUSED CULTIVABLE LAND
SODE NAME PADDY UPLAND roTaL FADDY LPLAND TATAL
78,125 (125.0)  S.188 ( £.3) 83,3123 (133.3) 0.250 ( 0.4) A.250 ( 10.0)  A£.500 ( 10.4)
GR0E  KHAD WONG £3.125 (101.0) - 42,125 (101.0) - 2,900 (. 4,.0) Z.S00 ( 4.0
0307  KUCHINARAT 15,000 ( 24.0)  S.183 ( S.3) 20,182 ( 32.3)  0.250 ( 0.4)  Z.750 ( £.0) 4,000 { A.8)
TABLE 17.2.2 CROF PRODUCTION
ITEM PADDY MAIZE  BEANZ GRIND CASSAVA  SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1981 77.22 - - Q.04 3,01 - 1.22 - . 33 42,55
1937 79.30 - - 0. 06 4,04 ~ 1.19 - 5. 33 54. 64
1998  WITHOUT PROJECT  79.30 - - 0. 05 4.0% - 1.16 - =, 33 54, 44
WITH PROJECT  79.30 - - 0.05 4.15 - 1.0% - 5,33 54. 64
2001 WITHOUT PROJECT  79.30 - - 0.05 4.12 - 1.12 - 5. 3% 54. 464
WITH PROJECT  79.30 - - 0.05 4,20 - 1.05 - 5.3%3 24. 44
CROP YIELD (KG/RAT)
1921 258. 1 - - 189.7  2610.4 - 213.4 -
1987 259.6 - - 189.7  2610.6 - 213.4 -
1993 WITHOUT PROJECT  261.2 - - 189.7 26104 - 215.4 -
WITH PROJECT  264.3 - - 190.8  2626.4 - 213. 4 -
2001 WITHOUT PROJECT  262.3 - - 189.7  2610.6 - 21%.4 -
WITH PROJECT  270.7 - - 192.3  2647.4 - 213.4 -
CROP PRODUCTION (TON)
1951 19,927 - - 11 10,461 - 261 - 10,970 20,894
1987 20,559 - 11 10,553 - 254 - 11,051 31,440
1993 WITHOUT PROJECT 20,712 - ‘10 10,4384 - 247 - 11,122 31,344
WITH PROJECT 20,9462 - 10 10,907 - 232 ~ 11,365 32,327
2001 WITHOUT FROJECT 20,879 - 10 10,763 - 235 - 11,236 52,115
WITH PROJECT 21,470 - 10 11,109 - 223 - 11,556 23,026
NOTE & SYMBEOL “—~" MEANS ZERO OR NEGLIGIBLE SMALL
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ITEM
FARMGATE FRICE (BAHT/TON)
WITHOUT PROJECT (1921 - 2001)
WITH PROJECT (1927 - 2001)

CROP FRODUCTION COST (BAHT/RAL)
WITHOLT PROJECT (1921 - 2001)
WITH PROLIECT (1927 - 2001)

k4448 e g . e i s v e

17.3.2% FARMGATE PRICE AND PRODUCTICON COST
PAODLY ~ MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON
NUITS CANE
3> 3350 - - 6,273 630 ~ 8,047 -
3. 639 - ~ 6,273 697 -~ 4,171 -
S99 - - 1,019 24 - 795 -
617 - - 1,027 744 - 795 -

TABLE 17.3.4

NET PRADUCTION VALUE

(1000 BAHT)

WITHOUT FROJECT

WITH FROJECT
YEAR  ——m—m— e - - — -
FADLDY UFLAND TOTAL FADDY LPLAND TOTAL
1927 25,587 4,372 29,945 235,931 4,500 30,481
1993 26,024 4,414 30,440 27,3240 4, 655 31,9935
2001 25416 4,441 21,077 27,170 4,764 33, ¥34
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Figure 17. 5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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A. KUCHINARAI (J.R.2042, 2030) - B.

ROUTE NO. 22¢9|
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Table 17.5.1 CONSTRUCTION QUANTITIES AND COSTS 1IM-17 (30.4 km)

finic Financial {DBST) (S0il Agoragate Surfacs)
ITtams of Unit Rate
Q'ty B ey Financial Economi, , Financial Economi
Q' Cost (1078) cost (10333 Q'ty Cost (1038) Cost (1053]
DIRZCT CONSTRUCTION COST
Clezring aznd Grukbing ha 15,000 70 1,050 855 70 1,050 855
Exczvztion — Soil m3 20 0 0 0 Y 0 0
Excavation - Hard Rock m3 160 0 Q 0 0 0 ¢
s 3
“Exbankzenc m 45 126,500 5,710 5,196 126,900 5,710 5,196
. . 3
Selacstad Mzzerial m 80 64,500 5,160 4,592 64,500 5,160 4,592
oil Aggragzte Surface or Subbase o 105 45,200 4,746 4,223 45,200 4,746 4,223
Crushed Stone Basa n 370 29,600 10,952 10,07S 3,400 1,258 1,157
. 3
Soil Aggoraczta Shoulder m 105 12,800 1,344 1,196 1,500 157 140
Drime Cozt and DBST m2 53 167,200 9,196 8,276 19,300 1,062 956
Pipe Cuiver: m 2,100 1,330 2,793 2,56% 1,330 2,793 2,569
Box Culwvars m 16,000 0 a 0 0 0 0
Leng Span Eridce a £0, 000 0 0 0 0 0 0
____Sncrz Sgen Bridea m 40,000 211 8,440 7,511 211 8,440 7,511
Sunh Toczl (z) 49,391 44,598 30,377 27,304
Miscellznesus Works (a) x 7% 3,457 3,22 2,126 R
Totzl (h) 52,848 47,720 32,503 29,215
DPEYSICRL CONTENGZNCY (b} x 123 7,927 7,158 4,875 4,382
ENGIMZZIING AND
ACHINISTRATION (b) x 10% 5,285 AT 3,250 . 2,922 __
Sun Tocal 13,212 11,530 8,125 7,304
LaND ACQUISITION
Hichly Developed Land ha 50,000 0 9 0 0 0
___ _Lass Develoged Land a 15,000 __9___________9_______,________.9__.._.._._____.___9_..____.._.._9__.. ©
Sud Tota 0 0 0 °
66,060 59,650 40,628 36,519

GRAND TOTAL
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.6. AND BENEFITS
Table 17.6.1 COST AND BENEFITS Table 17.6.2 COST
RD
(F4 STANDARD) (F§ STANDARD)
(1000 BAWTY (1000 gy,
COST BENEFITS DESCOUNTED( 12%) _bosT __  BENEFITS ~  DISCaUNTERy,
YEAR CONST.  AGRI. oo R T - YEAR CONST.  AGRI. Vo RMC
COST BENEFIT SAVING SAVING  TOTAL  COST BENEFIT _____ . -neT BENEFIT SAVING SAVING TOTAL — COST peygy,
1934 ) 0 ) 0 ) 0 0 1784 0 0 0 0 0 0 )
1985 22,8460 0 0 0 0 29,930 0 19385 14,407 0 0 0 0 iZ.z22 )
1986 35,790 0 0 0 0 40,085 0 1986 21,912 o 0 O 0 24,54 )
1937 0 Si16 4,923 -105 5,339 0 4,767 1927 Q 916 2,400 =12 3,704 0 3y
1988 0 68y 5,231 —91 5,329 0 4,647 1988 Q 27 5,631 -E 0 4.317 0 34y
1939 0 62 5,524 78 4,319 O 4,493 1989 o g6z 3,861 7 4,730 0 a9
1990 0 1,036 5,833 —64 4,209 o 4,327 1990 0 1,026 4,091 16 3,143 0 3
1991 0 1,209  &,141 -5 7,299 0 4,141 1971 0 1,207 4,321 26 5,556 0 31
1992 0 1,382 6,444 -37 7,788 0 2,946 1992 O 1,3%2 4,551 F3 5,765 0 3y
1993 O 1,555  &,747 -24  Z,27& 0 3,745 1993 o 1,355 4,732 45 46,331 0 2.8y
1994 14,713 1,720 7,175 -4 3,891 46,655 3,591 1994 1,494 1,720 5,101 28 6,879 756 2,75
1995 O 1,886 7,403 15 9,504 0 3,427 1995 O 1.886 5,420 72 7,377 0 2,40
1996 0 2,051 8,031 35 10,114 0 2,257 1994 o 2,031 5,739 85 7,275 0 2:8%
1997 0 2,216 3,459 S4 10,729 O 3084 1997 0 2,216 64,058 77 8,374 0 Zdy
1992 0 2,381 2,887 74 11,3472 0 Z,711 1993 0 2,331 4,378 113 3,872 O um
1999 0 2,547 9,215 73 11,955 0 2,740 1999 O 2,547 £y 697 126 9,370 0 2w
2000 0 2,712 9,742 113 12,567 O 2,572 2000 0 2,712 7,016 140 9,568 0 20y
2001 -27,439 2,877 10,171 132 13,180 -5,012 2,408 2001 ~16,799 2,877 7,385 154 10:366  =2,069 1,8
TOTAL 44,724 25,638 110,284 62 135,945 71,657 54,061 TOTAL 21,414 25,438 72,382 P60 104,979 40,562 41,34
DISCOUNTED ECONOMIC COSTS : 71,657 DISCOUNTED ECONOMIC COSTS : 40,562
DISCOUNTED ECONOMIC BENEFITS : 54,061 DISCOUNTED ECONOMIC BENEFITS : 41,344
AGRICULTURAL DEVELORMENT BENEFIT 9,319 AGRICULTURAL DEVELOPMENT BENEFIT ¥,31%9
VOC SAVING 44,945 VOC SAVING 1,751
RMC SAVING -20%3 RMC SAVING 274
NET PRESENT VALUE : -17, 594 NET PRESENT VALUE : 7582
BENEFIT COST RATIO : 0.75 BENEFIT CO3T RATIO : 1.02
INTERNAL RATE OF RETURN : 8.7 % INTERNAL RATE OF RETURN : 12.2 %

17 - 18




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 (10-4)
Score

Impassability
Inpassable 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

Atcess to Medical Facilities
Average distance to facilities (km)l/
Per capita time savings (10-4)

Score

1)

*”

a4

25.3
29.5

40

5.2
0.020
59

23
0.087
189

0.038

15.0
0.057
133

5.5
0.021
84

Table 17.7.1 SOCIAL INDICATORS
{Proposed Route IM-17)

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 &/
E2 5/
E &/
Degree of Improvement?/

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/m) - (a/w)9/

Score

Total Score

"

"

.-

(1]

1)

e

4.4
5.2

0.131
71

188

10.6
47.9
58.5
1.17
74

85.1
82.0

2,885
2,780

0.04
71

681

17 - 19

Notes
PN | ) 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 NHumber 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
foliowing 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 thakt:

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

~ Rgricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM-18
Changwat : Kalasin / Roi Ef

C. Kalasin — B. Khok Nong Buag (J R 2116)
Length 50.7 KM.




SUMMARY
PROPOSED ROUTE IM- 18
Item Pescription
Changwat Kalasin/Rei Et
Origin C. Kalasin
Pestinatien B. Khok Nong Bua (J.R.2116)
Length
Total 50.7 km
Improvement Section 50.7 km
DOH Road 0 km
ARD Road 50.7 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

S0il Aggregate, Good - Poor
Flat and Partially Rooling

366 km?
52,500
Paddy

117
431
557
F4 (DBST}

98,245 . 10° @
89,203 . 10° ¥
7.5 %
0.65

For further consideration

LOCATION OF PROPOSED ROUTE
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1. GENERAL

2.2 Base Year Traffic

1.1 Characteristics of the Route

The base year traffic by road link by vehicle type was estimated basing
The proposed route extends in two Changwats of Kalasin and Roi Et. on manual classified counts as shown below:

the route starting at Changwat Kalasin, runs southeastward passing

Prorosed Roaé Link
through Ban Kae Pae, Ban Nong Pok and Amphoe Pho Chai and ends at Ban

khok Nong Bua on Route 2116. Tts total length is 50.7 km. (Figure 18.5.2)

B Nong Khan
The terrain is almost flat, while some sections are rolling. In the

snfluence area, there exists several villages with total pepulation
of 52,500. There are one medical center, one hospital and two secon-

dary schools along the proposed route.

|
C.Kalasin w ‘. @2\\6
EAgpmuunt

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

road network to connect the agriculturally developted area with Changwat B Khok Nong Bua

Kalasin and also play vital role to connect amphoe Pho Chai with artery

highway.

Legend O
1.2 Condition of Existing Road 9 Road Node
condition of existing roads to be utilized for the proposed route is D Road Link Code

summarized in Table 18.1.1. The details are shown as the results of ME® Proposed Road Link
inventory survey in Table 18.1.2.

weween  Qther Road

Traffig Volume in Base Year

2. TRAFFIC
R Source Link Vehicle Type
(base year) No.
2,1 Method p/C P/P L/B M/B H/B P/T 4/T 6/T 10/T ADT
Growth Rate Method was employed for traffic forecasting as no diverted
Manual Counts 1 - 16 35 21 - 2 24 42 - 140
traffic is expected after improvement of the subject road. (1982) 2 6 54 6 2 - 6 5 11 3 93

18 -1 ’



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 links were estimated multiplying GROWTH RATE (% P.A.)
traffic volume in base year by the occcupancy or average load obtained ITEM 1921 1237 1992
from roadside interview, as shown below: 1937 1993 2001
NON-AGRI. 7.1 7.4 7.5
AGRICULTURE 0.4 0.6 0.6
FREIGHT 1.2 1.9 1.9
FPASSENGER MOVEMENT (19382) FREIGHT MOVEMENT (1932) -
FROFOSED TRIFS PROFOSED TONAGE PER DAY
ROALD FER ROAD = - -
LINK oAy LINK NON-AGRI. AGRI. TOTAL
—-—_I__— —;;;I 1 21 B ay _‘_;;a 2.5 Induced and Developed Traffic
2 351 2 i1 44 57 ) ) _
———— — S e e e e i e e e 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

R " \
The growth rates of passenger and freight movements for the periods of _‘j._rf_EE_ETEEEE?-?TH-?EY?EE?E? TRAFFIC
1981-1987, 1987-1993 and 1993-2001 were predicted by the formula described C v
in 7.3.3~2) of the Main Report. The basis for the prediction is shown in the - YEAR T
. ITEM - —_ —_—
foll :
owing tables 1937 1993 2001
INDUCED 15.0 15.0 1S.0
GROWTH RATE OF PASSENGER MOVEMENT
_____ —_——— ———— DEVELOFED 0.0 3.4 3.4
GROWTH RATE (% P.A.)
ITEM 1981 1987 1993 2.6 Future Traffic
19;7 19;3 2061 1) 7Traffic Composition
PER CAPITA INCGMé-— 4.2 4_5— 4.7 The movements of passenger and freight transport were transformed into
TRAN3. FRICE INCREASE 4,5 4.5 4.5 )
POPULATION 1.5 1.3 1.2 traffic volume by vehicle type applying future traffic composition as
PASSENGER MOVEMENT 5.5 5.7 5.3 shown in the following table:

18 - 2



TRAFFIC COMPQSITION

T S R ke e e o S S S S P Tt e S .

(UNIT = %)

LINK PASSENGER FREIGHT
YEAR —m e e e e
ND. P/C P/P L/B M/B  H/B  P/T  4/T &JT 10/T
1 1922 0.0 22,2 42,6 29.2 0.0 2.9 35.3 41.8 0.0
1987 2.7 24.5 41.4 28.4 3.0 &.6 30.2 S4.7 5.4
1993 5.9 27.2 232.8 27.5 &.6 11.1 24.1 46.3 18.5
2001 10.2 30.8 21,3 26.2 11.5 17.0 16.0 35.0 32.0
2 1932 8.8 79.4 8.2 2.9 0.0 24.0 20.0 44.0 12.0
1987 12.8 75.9 7.6 3.5 0.6 22.2 18.9 41.6 17.3
1993 16.5 71.7 4.2 4.3 1.3 192.9 17.7 33.2 22.4
2001 22.1 66.2 4,2 5.2 2.3 17.0 14.0 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 hy traffic type are

shown in Table 18,2.1.

AVERAGE FUTLIRE TRAFFIC ON PROFOSED ROUTE

——— —— — e s s o —

TYPE 0OF VEHICLE
YEAR - ———-— ADT M/C  TOTAL

F/C  L/B M/B H/B F/PET &4/T7 &/T 10/7

1937 8 26 17 2 ob 12 23 5 14% 210 357
1993 14 20 24 & 76 4 1= a 188 243 431
2001 33 20 =7 16 11 & 13 12 Z262 293 257

3. AGRICULTURAL DEVELOPMENT

3.1 pPresent Condition

In the area of influence, around 88% of cultivated land is covered by paddy

fields. 1In the upland field, cassava ranks first followed by ground nuts

18 - 3

and kenaf. potential land for future cultivation is available mostly for

upland field, especially in Amphoe Pho Chai.

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

in Table 18.3.1 and Figure 18.3.1.

Typical cropping calendars in the Kalasin and Roi Et areas are shown in

Figure 18.3.2.

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 1i8.3.2.

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 18.3.3.

Rased on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 18.3.4. The difference between
NPV of with project case and NPV of without project case is deemed to he

the devzlopment 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
/1 Nos.of Nos.of £ gzzéegf
Length Road Wooden Narrow Length Road Class Narrow
No. Terrain (Km) Class Bridge C.Bridge (Km) Case 1 Case 2 ,
Bridge
1 Flat 25.5 2B 4 0 25.5
1{r4)}2A(F5)
2 Flat & 25.2 3 2 2 25.2
Rolling
A
Ropad 1 : Paved Road
Road 2A : lLaterite Road with good surface condition and alignment

Road 2B : Laterite Road with good surface
Road 3 : Laterite Road with poor surface
Road 4 : Earth Road

VOC savings, obtained from the difference of
of with project and those of without project

follows.

Vehicle Operating Cost

condition but poor alignment

condition and alignment

total link VOCs in the cases

case, were calculatead as

Saving

(Unit; 1,000 Baht)

Road Class 1987 1993 2001
1 (F4) 4,693 6,458 9,518
2a {F5) 2,576 3,904 5,996

18
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5. ENGINEERING

5.1 Preliminary Design

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

Design Standard

Geometric Design

Typical 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%

In case of F5 Standard
S50il Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

se

ad

F4 (if not feasible, F5)
AASHTO (Rural Highways)

as shown in Figure 18.5.1

1.0m
2.0m

0.7m {above flood level)

2.5cm
15,.0cm
15.0cm

20.0cm

15.0cm

20.0cm

g 100cm

200 m

500 m



6. ECONOMIC EVALUATION

x Culvert . s . .
BO Yearly distribution of the economic costs and benefits, and the calculated

Standard Size : 2.4m x 2.4m e e . . .
economic indicators for evaluation are given in Table 18.6.1 and 18.6.2.
Location : as required
The result indicates that the proposed project seems to be not feasible
aridge in case of F4 Standard but feasible under F5 Standard.

standard Type (width 7.0m)

Short Span Bridge : RC - Slab 7. SOCIAL IMPACTS
Long Span Bridge : PC - Girder Detailed@ data and results of quantification of indicators of social impacts
Location : as shown in Bridge List in Figqure are tabulated in Table 18.7.1
18.5.2

Alignment of the route is shown in Figure 18.5.2.

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 18.5.1.
Total financial and economic construction costs by applied road class are

as given below:

Total Financial and Economic Construction Cost

Construction Cost {103B)

Road Class Length Remark
(Km) Financial Cost Economic Cost

F4 (DBST) 50.7 98,245 89,203

F5 (Laterite) 50.7 59,599 54,020
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Table 18.1.1

SUMMARY OF ROAD IKNVENTORY

Jtem

Origin
Destination
Length
Total
Improvement Section
DOH Road
ARD Road
Others
New Alignment Section
Terrain
ARlignment (Hori./Vert.)
Formation Width
Embankment Section
Length
Height
Cut Section
Length
Depth

Surface Type and Condition

SBST or DBST
Soil Aygregate
Earth

Pipe Culvert

Box Culvert

Bridge

Permanent Bridge

Narrow Concrete Bridge

Wocden Bridge

Overflow Section

bescription

C. Kalasin

B. Khok Nong Bua (J.R. 2116)

50.7

50.7
50.7

0
0]

T §55 73573

Flat and Partially Rolling

Fair / Fair

5.5 m

0.2

Good
Good

7.0

- Poor

each

each

each

each
each

places

m,
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Table 18.1.2

ROAD INVENTOCRY (1)

C. KALASIN " B, KHOK NONG BUA (J.R. 2116)

- = 5 .
PROPOSED ROUTE No. IM-18 ROUTE NO. ARD L L'r’a.
KALASIN/ROI ET
T T T ~T T T T T T T T L — T T T T T T T T T I 1 1 T ! T T —m
W @ < ™ < O @
STATION (Xm) c N - w @ S S = — — ~ ~ o ™~ ~ o
—t—t TP B B H e
= z
VILLAGE 3 g E é % g %
R
Q 4 (=]
- Name (CIU = 5 o3 Bo o8 o O U Y uUvo o vl
£22 & ¥e8 x88 78 488 &3 8 2o 28 & 258
- Household (H) E%N > el | 5 2 = = =z
0o n "l I Ihu L LI IR o
- Population (F) o om oA mIma  mme @z @ m @ M mh MT A D ox
1 ! 1 3 1 l ) ] 1 i ! ! ! 1 l ]l i | 1 ! | l ! [ L | |
7 i T 1 i H T ¥ T 1 ¥ 1 3 T 1 1] T T T T 1 T ] | 1 | T 13 ﬂ
TERRAIN Flat
; : + 5 et - ——t—— ]
Formation 7.00] 8,00 7.00 6.50 6.00 6.50 6.00 7.00 6.50 6.00 3.50
width (m) ! : ; - % % % ;I | - ' } } |
Embankment
cRose Height  (m) 0.20 0.30 0.50 [1.000.50 0.55 0.30 0.40 0.20 [0.60 0.40 0.30 0.80 0.30
SECTION - -~ : = — | : : —t———t——t % — '
Cutting i ﬂ
m
Depth ( ) L 1 | | o 1 ] ) S S | 1 [ i 1 i A 1 1 | | 1 l | I 1 1 1 L ! \
1 i i 1 ] L 1] L] + 1 3 [} 1 ] 1 1 | 1 R [] ] o 1 1 I l I i 1 T
Type/Length DT Laterite
PAVEMENT —ttt tt—t 4t 4+ttt 44—t 4t ——
Condition Good PoOr
i } -ttt ~} } } } t ; i ; } ] } t ~+— ; t ' i
o Overflow ‘ 1=1.0 o '
FLOODING L ongth{km/Height(m) 1205
! - L H . L | 1 l I 1 1 ! —l L L | 1 1 1 1 1 1 A I l N
L ) T 1 i ] 1 1 I i Ll L T LI L L] 1] 1 1 1 T i ) 1 1 t
Left Paddy
LAND -+ttt
USE Right Paddy
PIPE } et e } ~+ } — } } } +— — } —t —t bt by
VERT Total Number 47 Pipes
CUL. I 1 1 1 i 1t 1 1 ! i 1 ! ! ! i i R 1 t 1 i f 1 [} ' ) 1 1 !
t ] i T § i L T i 1 f ) 11 [} ] ) L] ] L] 1 | [] 1] 1 ] 1] { ]
™ A - "
Station (Km) o =~ @ - < | "
M b n -t — r‘:l Q
——t 4ttt 4ttt 4ttt
<
BOX e 8 &8 = Q 9 ©
VE T . . . c)' \ . o)
CULVER & 8 5 3 s . .
% %
BRIDGE . . ® » # % ; % X
Dimension 8 2 38 g 2 8 &
< T o~ < < < <
Pon s v . i :
A ; i A
= 2 4 = = z v
1 {
—— } } f—rt ; ] } ; —t — —t—t— } } ] pa— "]
RIGRT OF WAY {m) 15.0
-+ttt 4ttt
Horizontal Fair
ALIGNMENT —rt } } — } } 4 t t { 4 } 1 4 } } } bt N R N —t o1
Vertical Fair
. !
i bt } % 1 f —— f ; % I : i —t —t f—r } |
ROUTE NO., AGENCIES ARD
-ttt 4ttt 4ttt
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ROAD INVENTORY (2}

PROPOSED ROUTE NO. _IM-18 ROUTE No. ARD C. KALASIN v B, KHOK NONG BUA (J.R. 2116) {(Cont'd) = 50.7 K.
KALASIN/ROI ET
T } ' ; T I T ! LI T T 1 T ; -7 T 1 T ] T T T T T T T T T
S, - o o a O @ o
STATICN {Xm) m ] m ™ ™ T - = $ 2 a @ & \ o 2
—— s e e e e o L e e L +———t z
VILLAGE T & H 2
o O = & :%
= o
- Nare 2 oo a o U_a ™
~NO O So0 088 ‘.‘ajd o
- HO“SEhOld (H) (}‘:] g\‘['—' Q< g}nq‘ 88
([ no
; . . nan (11 nn
- vopulation (P} @ o, . .
Rl [13]aefa B} ‘
1 1 ! ey @ oy
— Pt U e e S i |
TERRALN Flat Rolling
T formation | ; ! : 5 E ; ' ' : : : : : ! + ! : ; : f
width (m) 7.30 7.00f6.00f 7.00 6.00 6.50 6.00
" i { ' .
CROSS Embankment i T t ; ; i } f ¢ : } t } - t : 4
SECTION Herght  (m) 0.50 1.00 0.60]0.4 0.60 0.80 1.00 0.80 0.3
- E l 1 ] 1 | ,
Cutting ' ' i ' ' } } ! { i T } } ! 1 i t i }
Cepth {m) | \ \
1 L 1 [
- — —t— '.
Type/Length Laterite
PAVEMENT — i i | | i | } } E — —t : E ] ] | I — i — i } m— :
Condition Poor
Overflow ] e :
FLOODING X :
Length{Km/Height{m) H=0.2
: ; E 1 11 1 } ) 11 ! ! | [ 1 ] 1 ] I L 5 1 i 1 !
1 I [ LN 1 1 3 T 1 i T I I T ] T T T ] T
Left Paddy Bush Paddy Cassava
LAND i : ! } 1 ; } 1 + i i i ] l I ; ] } — i
UsE Right Paddy Cassava Padily Cagsava
— } t : | : } t : } } L } : { : f : f ! | f ! } : } : :
- Total Number
CULVERT y i 1 ! 1 !
w0
. wn .
Station (Km) o . “ 0
It 0 0 <
™ ™M A~
prd———————+—+—— : —tf—t—} Pttt : t—tt+—t—t— p——t— %
e o S g
CULVERT o > > Q
5 . 0 — .
w ~t @ ol
BRIDGE Di ion ® S E] ¥
imensi o o o o
s ") ! wn
™~ <« ® <
3 5 5 v
3 2 3 i
——— I | 1 .U : ! ) © ' ! | ! } ! | ! © ! = i Il | i 1 1 ] 1 1
T T H 14 3 ¥ 3 T ] [ T [ 1 ' I ¥ T ¥ 1 1 i I T ] T T ] ¥ i
RIGHT QF WAY {m) 15.0
— L { ) I ! ; ! ! ! ! t ! 1 ! ! ! ! ! ! ! ! 1 ! ] t i 1 ] 1
t H T T T T T ] T 1 B 1 O + ¥ 1 i 1 1 [ i i | i I i T ) ]
Horizontal ' Fal;r I ) ! | . ! | ! | | | ;
ALIGMENT | i : } } ! { : t i : 1 i 1 1 I i i ] $ T T -+ ; } f ] T
Vertical Fair
— A RS S S UM S W SENITISSV S SIS -——— SO —t— |
POUTE NO., AGENCIES ARD
— ey —t—t %




Table 18.2.1

TRAFFIC VOQLUME ON ROUTE IM -18

YEAR 1957 1993 200
LINK 1 2 AVR. i 2 AVR, 1 2 AVR
N+ e 11 7 & 1% iz 20 e 0
F/C 1 0O pd 1 1 3 2 3 & 4
ny 0 Q Q O 1 1 1 2 1
TOTAL K 12 = 2 23 14 24 44 i
N+ el 7 =n 42 7 25 43 7 25
L/R I & 1 3 & 1 4 & i 4
oy 0 0 0 2 0 1 z 0 1
TOTAL 44 2 24 50 9 20 =1 2 =0
N+D 27 32 15 235 S 20 SZ o =1
M/B I 4 O 2 S i 3 2 1 b
oy Q 0 ] 1 0 1 2 0 1
TOTAL 20 4 17 4z & 24 &2 11 37
N+L = 1 2z @ z2 ] 23 4 14
H/B I O Q G 1 ] 1 2 i 2
nv O 0 0 0 O 0 1 9 1
TOTAL 2 1 2 10 2 & 27 S 14
N+D 27 71 49 40 23 &4 &9 120 94
P/FP&T I 4 11 7 [ 13 10 10 1= 14
oV 0 0 0O 2 = 3 3 S 4
TOTAL 21 =1 56 42 105 76 22143 112
N+T 17 4 11 11 4 = 7 ] S
&4/7T I 2 1 s 2 1 1 1 1 1
DV 0 0 0 0 0 O O 0 0
TOTAL 1% ] 12 14 S 4 =] 4 &
N+D =0 10 20 z22 o 15 15 = i1
H/T I S i =2 3 1 2 2 1 2
oy Q0 0O O 1 o i 1 o Q
TOTAL 35 11 23 26 10 12 1z ) 13
N+D 5 4 4 2 5 7 13 7 10
10/7 I 1 1 1 i i i 2 1 2
v 0 0 9] y] 0 0 1 0 Q
TOTAL 5 = = i0 5 a2 14 = 12
N+D 149 110 129 177 13239 152 242 199 220
AOT 1 22 i6 17 26 21 24 2k 20 B3
nv 0 0 o 7 b’ & 10 = 2
TOTAL 171 124 14% 210 166 188 2883 235 2627
N+D 214 1462 191 239 197 218 289 245 247
M/C I 20 17 12 22 1% 20 24 21 27
v 0 9] 0 5 b ] & 5 o
TOTAL 23% 185 210 267 220 243 219 272 295
N+D 6B 273 321 414 323L 274 o2 4432 437
TOTAL I 432 33 38 4z 39 44 61 51 56
nv Q 0 0 12 10 11 14 1z i4
TOTAL 404 311 359 477 3285 431 607 [07 557
NOTE !
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
oY : DEVELOFPED TRAFFIC I : INODUCED TRAFFIC

18 - 10
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Figure 18.3.2 CROPPlNG CALEN__A‘B_(J") CROPPING CALENDAR (2 )

0800 CHANGWAT KALASIN 0900 CHANGWAT ROIET
NAME OF CROP JAN |FEB|MAR|APR |MAY [JUN | JUL JAUG| SEP |OCT |NOV |DEC NAME OF CROP JAN |FEB |MAR |APR [ MAY | JUN.| JUL | AUG| SEP |0CT NOV| g
-.-T
L 1 1 . RICE, I%' croP o & &

RICE, 5% crop 4 T T 4

RICE, 2" cRop ) )
RIGE, 2™ croP P ? TOBACCO ( TURKISH AND LOCAL! —a

==
TOBACCO [ TURKISH 8 LOCAL ) G e
=¥— X KENAF G- M
Lr \r [a)

GROUND NUT b

CASSAVA & —®
KENAF b— & s y

GROUND NUT [MORE IN DRY SEASON L;@ *

LESS IN RAIN O—e- %

CASSAVA P @

SUGAR CANE & &
COTON G {'rL X x
SUGAR CANE e

oo
=4

Note FIRST GROP SECOND CROP
o C \.’( — o = AL =
sowing growing season harveshing e e
seqason Season
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TAELE 12.3.1 CLLTIVATED % CULTIVARLE LAND

L OLINIT @

[000 RAL

(EM-2)y 1

T e o T Y TN i e 4 8 b e e e o T N T AL Ll e i i, Akt St et e it . e ot e e e e e bt i et e e s o - . o MR i 2 7 Tk o ? s T T T R S S i 42 % 4204 4y 77 SrEr S T 7T T T T o e T

A e e e e Tt T B L o e o o o Wt . ! o o B B k- b e b o m o e o S B B S i St S0 9
Y A N L L LS L MR LA L e A LS LML LML Ald LA BBt of o e $ot T T S T} fl T e T e Py S VT ey B T i m T 77} P v At e Ty B T . R P

0201
RI=p

090z

M. KALASIN
KAMALASAI
PHO CHAIL

133,105

FLANTED

AREA

1981

1527

1992 WITHOUT
WITH

2001 WITHOUT

WITH

CROP YIELD

1921

1927

1992 WITHOUT
WITH

2001 WITHOWUT

WITH

CROP PROILICTION

1921

1787

19932 WITHOUT
WITH

2001 WITHOUT

WITH

(1000 RAL)

FROJIECT
PROJELT
PROJECT
PREJECT

(KG/RAT

PROJECT
PROJECT
PROJECT
PROJECT

(TON)

FPROJIECT
PROJECT
PROJECT
PROJECT

(245.0)

71.250 (114.0)
12,730 (

65, 125

22.0)

(10w, 0}

TABLE 12.3,2

LR 125

21,125 IR.E) 174,250 (273
Z0.000 ( 32.0) S2E0 (14400
1,125 (1.2 L2375 (23

- )

(10%.0)

CROP PRODJCTION

152,03
157,68
162.47
145,40
1A9.05
172.13

Z20%.4
21z.0
214.5%
215.4
212.0
227.32

22,049
33,420
34,351
364 122
36 bl 354
3%, 123

NOTE SYMBOL

MAIZE

BEANS

——— e e n

Pk b ek b ek

COOO0 Q0 00 D0 00

-" MEANS ZERO OR NEGLIGIBLE oMALL
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1%.34
20,05
20,72
23,94
21.30

25.11

Y IR IR A R
= NG han A

Lol o R e B T

R R B B B3R
N

S1.4622
D3, D20
55,475
&b, 290
o2, 175

&7, 982

0,720 1.

220125 (
750 (
17.3500 (

SUGAR
CANE

KENAF

i

[ N o

03 03 G0 03 00
-

R R R IR Y
- - L] - a
o 0N N 0

|
RS I R S PY O 2Y
L3R L R R R

73,00 18]
4%5,0) o
H,0) 3
2"3 - I:) ) 1 E‘

S0 45.4)
L7D0 ¢ ALO)
L2T0 0 2R.2)

e e g . ey e L Lt B et et R At L Sl e o b e e e i A

COTTON

LFELAND
TOTAL

21.45
22. 14
22,37
26,30
250,71
27.47

SZ2,035
50,722
S5 E7E
H8,742
o, TYE

&3, 438

TOTAL

174,45
17%.84
135,36
121,70
12, ow

199,461

24, 054
237,347
P05 727

100, S63
95, 452

107.:5461



FARMGATE PRICE
WITHOUT PROJECT
WITH FROJECT

CROP FRODUCTION COST (BAHT/RAD)

WITHOUT PROJECT
WITH PROJECT

TABLE 18.3.2 FARMGATE PRICE AND FRODUCTION COST
PADDY  MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON
NUTS CANE
(BAHT/TON)
(1981 ~ 2001) 2, 505 - - 4,276 679 - 8,047 -
(1987 - 2001) %, 593 - -~ 6,275 Ll - 4,171 -
(1981 ~ 2001) 507 - - 1,019 724 - 725 -
(1987 -~ 2001) 527 - - 1,039 744 - 725 -
TABLE 18.3.4 NET FRODUCTION VALLUE
(1000 BAHT)
WITHOUT PROJECT WITH  PROJECT
YEAR - ———-
PADDY  UPLAND TOTAL PADDY  UPLAND TOTAL
1987 27,160 22,119 59,279 236,748 22,593 59,541
1993 29,745 22,917 62,662 42,583 27,242 69,825
2001 43,410 26,026 67,436 47,815 28,959

18 - 14
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Figure 18.5.1

TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 18.5.2

PROPOSED ROUTE NO. IM - 18 C. KALASIN
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C. KALASIN C. KALASIN — B. KHOK NONG BUA { J.R. 2116 )
ROI ET ROUTE NO. ARD L = 50.7 Km.
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Table

18.5.1

CONSTRUCTION QUANTITIES AND COSTS IM-18

(50.7 km)

Unitc Finzncizl (DBST) (Sail Aggregate SurZace)
Itans of Unit Racs
Q'ty B o't Financial Economic Financial Economi
34 ' c
cost (103®)  cost(10dm 2 %Y Cost (103F)  Cost(10°H)
DIRECT CONSTRUCTION COsT
Clezring ané Grutbning ha 15,000 119 1,785 1,624 119 1,785 1,624
Excavacion - Soil m? 20 0 0 0 0 0 c
Excavation - Eard Rock m3 163 0 0 0 D 0 0
e 3
Embankmentc m 45 163,800 7,371 6,707 163,800 7,371 6,707
et Mt n 3
Selecoad Mzrarizl I 80 106,000 8,480 7,547 106,000 8,480 7,547
. - .. 3
Soil Aggragate Surface or Subbassa m 105 74,300 7,801 6,943 74,300 7,801 6,943
- 3
Crushed Stone Basae m 370 48,800 18,056 16,611 7,300 2,701 2,484
. -« a - 3
Soil Aggrzczrta Shoulder jnd los 21,000 2,205 1,262 3,200 336 299
. . 2
Prime Cosz znd DBST m 55 275,000 15,125 13,613 41,000 2,255 2,030
¥roe Culwexrz m 2,100 2,060 4,326 3,979 2,060 4,326 3,979
Zox Culvers m 16,000 4 64 57 4 64 57
Long Span Bridce fr} 80,000 0 1] Q 0 0 0
____Shorg Spgan Bridge i 40,000 135 5,400 4,806 165 6,600 5,874
Suh Toczl (z) 70,613 63,853 41,719 37,548
Toczl (b} 75,536 68,323 44,639 40,176
PUYSICAL CONTENGENCY (b) x 15% 11,333 10,248 6,696 6,026
EAGINEZZ2ING aND
AGHINISTRATION (b} x LO% 7,556 6,832 4,464 4,018
Sun Toczl 18,889 17,080 11,160 10,044
[LAND ACQUISITION
#ichly Developed Land ha 50,000 76 3,800 3,800 76 3,800 3,800
Lass Daveloped Land ha is,00 ______° 9 _— O O O 9___
Sus Torzl 3,800 3,800 3,800 3,800
98,245 89,203 59,599 54,020

GRAND TOTAL
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Table 18.6.1 COST AND BENEFITS

(F4 STANDARD}

(1000 BAHT)

BENEFITS

COST BENEFIT

O

4,235

4,827
S, 22%
54420
Js &34
S, 685
S: 660
5+477
D, 262
F.040
4,801
4,356
4,308
4,060
2,817

cosT
YEAR CONST. AGRI. voc RMC
CO3T BENEFIT 2SAVING SAVING TOTAL
19784 17.241 0 ] 0 0 25,065
19853 44,401 0 O ] O 55,947
19846 26:761 0 0 0 0 27,972
1287 O 262 4,693 192z 4,762 0
izas 0 1,243 4,927 =177 &L 055 0
1289 O 2,228 5,281 —-163 71244 0
1220 aQ 22211 S 575 -143 8,433 Q
1991 Q 4,174 5,870 —-134 P, 730 Q
1292 0 S 174 &a 144 -112 11,221 0
1993 0 A9 159 b 452 =105 12,513 0
1994 24,5379 Hy 203 &2 540 -2332 132,560 11,100
1995 0 7. 444 71223 =61 14,607 0
1796 0 2,089 7,605 =-3% 15,654 0
1997 O 8,732 7937 -18 14,702 O
1998 0 . 376 2,369 4 17,749 o
1999 0 10,019 2,731 26 18,794 0
2000 0 10,4642 “.133 4z 19,243 O
2001 -43,0846 11,305 ¥.513 &7 20,890 7,372
114,214

TATAL 70,654

DISCOUNTED ECONOMIC €OSTS

DISCOUNTED ECONOMIC BENEFITS :

114,214

AGRICULTURAL DEVELOPMENT BENEFIT

VOC SAVING
RMC SAVING

MET FRESENT VALUE :

BENEFIT COST RATIQ =

INTERNAL RATE OF RETHURN :

74,103

32,132
42,715

-74%

=-40,110

0. 565

7.5 %

74,103

T S . el . . SR o e g ek e o i o e TR et S g i o s

1924
1985
1986
1927
1952
19972
1990
1991
1992
1993
1994
1925
1924
1997
1995
1999
2000
2001

TOTAL

Table 18.6.2 COST AND BENEFITS
{(F5 STANDARD)

(1000 BAHT)

S i St Yt A o o . . S LMD e R P (ot o P e T B o e e . . B o 0 W44 S e o P e o St R B L S e AL o ey St e o

COST BENEFIT

1

)

0
2,514
D213
2732
4,104
4,353
4,502
4,569
4,450
4,204
4,129
Ea WAD
22771
2,577
3,282

&, 187

COST BENEFITS
CONZT. AGRI. vac RMC
COST BENEFIT SAVING SAVING TOTAL
0 0 o 0 0 0
21,4604 Q 0 o 0 27,105
32,412 O 0 0 0 34,301
0 262 2,374 ~22 2,814 0
0 1,245 22797 -1Z2 4,030 0
0 2,222 2,018 -2 T, 244 0
0 Z.211 2,240 7 Ly 458 o
0 4,194 2,441 17 72672 0
0 S, 174 T 683 24 o, BRA 0
0 &, 159 2,904 3L 140,100 O
32430 fa 303 4,166 20 11,015 1,642
0 71444 4,427 &4 11,937 0
0 3, 08y 444689 77 12,355 O
0 5,732 4,950 2?1 1&,773 0
0 72376 5,211 105 14,692 0
0 10,01% 5,473 112 15,410 0
0 10,4662 5,734 132 16,522 0
~2&,%01 11,205 T, 976 146 17,447 ~4,%1%
30,742 94,707 L3,32% 332 159,065 40,134

a7, 752

DISCOUNTED ECONOMIC COSTS

DISCOUNTED ECONOMIC BRENEFITS ¢

AGRICULTURAL DEVELOPMENT BENEFIT
VG SAVING
RMZ SAVING

NET PRESENT VALUE :

BENEFIT COST RATIO :

INTERNAL RATE OF RETURN

18 - 2¢

60,1324
57,758
32,1322
25,4035
215
2,376
0.%6

11.& %



Table 18.7.1 SOQCIAL INDICATCRS
{Proposed Route IM-18)

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)1/
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

-

~“

"

52.5
61.3

44

13.9
0.020
59

0.007
15

0.077
0.013
108

15.0
0.022
51

10.5
0.015
60

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
El1 4/
E2 5/
E §/
Degree of Improvement?/

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

Total Score

L

..

.

s

(2]

+a

”

"

13.5
10.3

0.067
36

140

42.9
42,9
1.59
102

177.2
162.2

2,891
2,646

0.10
179

610

18 - 21

Note:

1/

{ } shows the length or distance in
without project case. Unless ctherwise,
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
pogulation 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 BE value of each route to an averade
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 B80% of agricultural
production.
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