PROPOSED ROUTE NO. IM-7
Changwat : Udon Thani

B. Khok Lat{JR.2313)-B.Tha Yom({U.R23I6)
Length 240 KM.




SUMMARY

PROPOSED ROUTE IM-7

LOCATION OF PROPQOSED ROUTE

Item Description
Changwat Udon Thani
Origin B. Khok Lat (J.R.2313)
Destination B. Tha Yom (J.R.2316)
Length
Total 24.0 km
Improvement Section 24.0 km
DOH Road 0 km
ARD Road 24.0 km
Others 0 km
0  knm

New Alagnment Section
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

5011 Aggregate, Poor
Flat and Relling

127 km?
9900
Paddy

27
543
735

F4 (DBST)

45,751 . 10° @
41,689 . 10° g
8.1 %
0.70
High

For immediate implementation
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1. GENERAL 2.2 Zoning and Road Links

¥
The related area of proposed route was divided into two traffic zones and

1.1 cCharacteristics of the Route

two Amphoe of Muang Udon Thani and Kumphawapi were chosen as the major des-
The proposed route is located in the south part of Changwat Udon Thani.

tinations of transport demand originated in the area. The proposed route
The xoute starting at Ban Khok Lat, the end point of Route 2313, runs south-
. together with surrounding roads concerned were divided into seven road
ward passing through Ban Lup Wai, Ban Sam Lian and Ban Khum Wa Thong and
links, one links in the proposed roads and six links in the surrounding
ends at Ban Tha Yom, the termination of Route 2316. Its total length is

roads.
24.0 km (Figure 7.5.2).

Zoning map and characteristics of zone and links are shown in Figure 7.2.1,
The terrain is almost rolling. In the influence area, there exists

Table 7.2.1 and 7.2.2.
several villages with total population 9,900. There is only one medical

center. 2.3 Transport Movement
. . . 1) Passenger
The proposed route, upon completion, will form an important part of road

. i f tri day b igin/8estinati ]
network to connect two artery highways, Route 210 and 2 through the paved The transport demand in terms o rips per day by origin/destination pair

sections of Route 2313 and 2316. in base year was estimated basing on the formula described in 7.3.3-1) of

the Main Report, as shown below.

1.2 Condition of Existing Road

. L. o Zone 1 2 11 12 13 14
Condition of existing roads to be utilized for the proposed route is sum-
. . . . 1 0 287 533 0 0 0
marized in Table 7.1.1. The details are shown as the results of inventory
: 2 0 ¢ 0 130 72 298
survey in Table 7.1.2.
11 0 0 D 0 0 0
12 0 o 0 0 0 0
2. TRAFFIC
13 0] 0 0 0 0 0
2.1. Method 14 0 0 0 0 0 0
Assignment Method was employed for traffic forecasting as considerable Grand Total = 1300

diverted and induced traffic are expected after improvement of the subject The transport demand which can be obtained by assigning transport demand

road due to time savings of transportation. mentioned above to road links, are estimated as shown in the following

table:



PASSENGER MOVEMENT (1982}

—— " —

PROPOSED TRIPE
ROAD FER
LINK DAY

1 242

2) Freight
The freight movement in terms of tonnage per day on proposed route was
estimated in accordance with the procedure described in 7.3.3-1) of the
Main Report. The basis and results of the estimation of freight movement

are shown in the following tables:

Ratios of Total/Non-Agricultural Freight Movement

Year 1987 1993 2001

Ratio 1.55 1.36 1.20

FREIGHT MOVEMENT (1932)

—

PROPOSED TONAGE PER DAY
RDAD ———— ———
LINK NON-AGRI. ABRI. TOTAL
1 7 5 12

2.4 Future Growth of Transport Movement

The growth rates of passenger and freight movements for the periods of 1981
- 18487, 1987 - 1993 and 1993 -~ 2001 were predicted by the formula described

in 7.2.3-2) of the Main Report. The basis for the prediction is shown

in the following tables:

o e it et S el e k. g o S

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (% P.A.)

ITEM 1981 1987 1993

1987 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
FOPLULATION 1.6 1.4 1.3
PASSENGER MOVEMENT 5.7 5.8 5.9

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (%4 P.A.)

ITEM 1921 1987 1993

1987 1993 2001

NON-AGRI. 7.3 7.5 7.6
AGRICULTURE 0.0 0.0 0.0
FREIGHT 4.7 5.4 6.2

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 INDICED AND DEVELOFED TRAFFIC

—

« %)

YEAR
ITEM ——————

1937 1993 2001

—

INDUCED 28.4 29.3 30.1

DEVEL.OFED 0.0 0.0 0.0

—— —



——— ——

1987
1993
2001

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

LINK PASSENGER

FREIGHT
YEAR -
NO. P/C P/P L/B M/B H/B P/T 47T &/7 10/T
1-1 1982 0.0 S0.9 0.0 49%9.1 0.0 7.7 20.5 71.8 0.0
19287 3.3 47.6 4.7 41.%9 2.3 16.1 19,3 62,1 3.4
1993 7.4 43.5 10.3 33.2 9.9 13.1 17.9 50.5 18.5
2001 12.7 38,2 17.7 21.8 ?.5 17.0 16.0 33.0 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 1link by traffic type are shown in

Table 7.2.3.

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

F/C L/B M/B H/B P/P&T 4/T7 6/T 10/7

e e e - — — - — —

e e e ADT  M/C  TOTAL

S 7 59 4 72 10 32 4 192 249 441
i4 20 &5 11 92 10 279 10 251 292 S43
23 53 b6 29 127 12 25 23 373 362 735

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

More than 90% of the cultivated land in the influence area is covered by
paddy fields, In the upland field, sugar cane ranks first followed by
cassava., There is a large scale sugar factory in Amphoe Muang Kumphawapi.
Sugar cane is transported via Route 2316 and 2023 to the plant. Unusued
cultivable land s$till remains widely especially for unpland field. Land
use and capability conditions in the area of influence are shown in Table
7.3.1 and Figure 7.3.1. A typical cropping calendar in Udon Thani area

is shown in Figure 7.3.2.

3.2 Development Proijection

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 7.3.2.

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 7.3.3.

Based on the above projected production volume, farmgate prices, pro-
duction costs and land preparation cost estimated separately, net produc-
tion value (NPV) was obtained as shown in Table 7:3.4. The difference
between NPV of with project case and NPV of without project case is deemed

to be the development benefit of the subject road.

4, VOC SAVINGS

In accordance with the concept and basic data given in Chapter 7 of Vol. 1



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

of with project and without project.

Elements of road condition, which affect the calculation of additional costs

of VOC of each link, are shown below.

Reoad Condition

Without Project With Project

Link /1 Nos. of Nos, of /1 Nos, of
Length Road Wooden Narrow Length Road Class  Wooden
No. Terrain ({km} Class Bridge C.Bridge (km) Case 1 Case 2 Narrow Bridge

1 Relling 24.0 3 2 2 24.0 1 (F4) 2A(F5) 0

/1 Road 1: Paved Road
Road 2A: Laterite Road with good surface condition and alignment
Road 2B: Laterite Road with good surface condition but poor alignment
Road 3: Laterite Road with poor surface condition and alignment

Road 4: Earth Road

VOC savings, obtained from the difference of total link VOCs in the cases of

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

Vehicle Operating Cost Saving

(unit: 1,000 Baht)

Road Class 1987 1993 2001
1 (Fr4) 2,989 5,204 10,014
2A(F5) 1,484 3,323 7,394

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard
Geometric Pesign
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>8B0%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

in case of F5 Standard
Soil Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Cthers

Box Culvert
Standard Size

Location

L1

.

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

as shown in Figure

1.0m
2.0m

0.7m (above flood level)

2.5cm
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

¢ 100cm

200 m

500 m

2.9m % 2.4m

as required



Bridge

Standard Type (width 7.0m)

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location

7.5.2

Alignment of the route is shown in Figure 7.5.2.

5.2 Work Quantity and Construction Cost

:  as shown in Bridge List in Figure

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

gether with unit rate by work item are shown in Table 7.5.1.

Total financial and economic construction costs by applied road class are

as given below:

Financial and Economic Construction Cost

Construction Cost (103 E)

Length
Road Class (km} Financial Cost Economic Cost Remark
F4 {(DBST) 24.0 45,951 41,689
F5 (Soil Aggregate) 24.0 24,199 21,903

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits and the calculated

gconomic indicators for evaluation are given in Table 7.6.1 and 7.6.2.

The result indicates that the proposed project seams to be not feasible in

case of P4 Standard but feasible under F5 Standard.

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts

are tabulated in Table 7.7.1.

siderably high.

Social impacts of the proposed route are con-



Table 7.1.1 SUMMARY OF ROAD INVENTORY

Item Description

Origin B. Khok Lat (J.R. 2313)

Destination "B. Tha Yoh (J.R. 2316)
Length

Total 24.0 km

Improvement Section 24.0 m

.DOH Road 0 xm

ARD Road 24.0 km

Others 0 km

New Alignment Section 0 km

Terrain Flat and Rolling

Alignment {Hori./Vert.)

Fair / Good
Formation Width 5.5m -~ 7.5m, 6.0 m {Weighted average)
Embankment Section
Length 24.0 km
Height 0.4m- 0.7m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBEST or DBST 0 km
Soil Aggregate Poox 24.0 km
Earth 0 km
Pipe Culvert 3 each
Box Culvert 0 each 0m
Bridge
Permanent Bridge 0 each Om
Narrow Concrete Bridge 1 each 20.0 m {4m)
Wooden Bridge 2 each 24.5 ™

Overflow Section 0 place Q0 km




Table 7.1l.2 ROAD INVENTORY

o

PROPOSED RQUTE NO, IM-7 ROUTE NO. ARD B. KHOK LAT (J.R. 2313)V B. THA YOM (J.R. 2316)
UDON THANTI
i Y 7 T 1 T 1 y T T T T T T 1 1 1 t 1 T ! 1 T |
o [o+]
STATION  (Km) c o < © o = 5 5 5 3 S N S N N 2
—_— ] ‘
Bt g =
VILLAGE & H > = =3 ol
o = H v oo »
- Name ¥ 00 oo H_ 0 = O 2= .9
gas NG =38 ESS 22SR] &
~ Household (H) = ] & B &
L o "o L o
- Population (P) m minn ne m o m ma o m
! } i S e E e S S W N ot — : ] i 1
TERRAIN .
Rolling
1 \ } ! 1 L ! ' 1 1 1 Y ) ) L 1 1 3 | 1
Formation 7.50 ' ' ' ' ! ' ! 1 J 1 i 1 1 t 1 i
width  (m) | . ' . 6-00 | . 5 b0 ! 6.50 5.50 |
CROSS Embankment i ' J ' ' ¥ t T t i i i T 1 I ] i
SECTTON Height {m) C.50 0.10 0.50 0470 0.40
1 | i
Cutting ' ' ' ; : ! ; 1 1 ; f - ; } i I } f E
Depth (m) 1
4ttt 1
Type/Length Laterite
PAVEMENT — Attt E
Condition Poor
—— e e N E a L e A o e
FLOODING 4 o gth(Km) /Hei ght(m)
i t t t } } } t } i } i { ; } f i f ) f ] t
Left Sugar Cane Faddy
LAND ! } 1 ! | ! I ! ! ! L l { ' 1 H ] ! ] ) ! 1
USE ) § 1 ] ! 1 1 ] 3 I ] L} I | 1 ] i ¥ l 1
Right Sugar Cane Faddy
! ! ! ] | 1 l ! i { ! | ! L ] ! [ I ] | {
T - ¥ ] T ] ] + LS { f
PIPE TOtal Nurnber i‘ [} ] 1 ] 1 T ] ¥ ¥ i ] ]
CULVERT 3 Pipes
|
-ttt —rt
Station (Km) i et S o
L] — o] ™
— b o~
— 44—t
BOX
CULVERT
&
BRIDGE o Q o
Dimension S < . 3
o o st .
o~ ™ — O
LR o RPN . 5
o HO
S R S 83
O U = =<
I
T } ; } ; } } } t 3 } t } l t f } : t ! } } }
RIGHT OF WAY (m} 15.00
! } ] } } } ; i } } o i | f } } % ! ] E i
Horizontal Fair
ALIGNMENT f } } } } } } } } } —i } } } t } I ! f f ! |
Vertical Good l
1
—t—t—t——t—ttt—t—
ROUTE NO., AGENCIES , ARD
4 } } } $ } } } } } } } — + l i i f i } } ; | 4
] i 1§




) C. Udon Thani

Figure 7.2.1 ZONING AND ROAD NETWORK

PROPOSED ROUTE NO. IM=7

LEGEND
- @ @ Traffic Zone
A. Kumphawapi @ Dummy Node

[25] Road Link Code
NOEE Proposed Road Link

Cm Other Road

Table 7.2.1 ZONE CHARACTERISTICS

Administrative Division Population Table 7.2.2 LINK CHARACTERISTICS
Tambon
Zone Changwat Amphoe Code Tambon % Zone Attraction
1 Udon Thani Kumphawapi 10 8,019 80 6.4 Link Node Pair — Length _Grade Remark
12 11,569 100 11.6 No Start Node End Node W W W W
e e e Total — _____. — 80 -
2 Udon Thani Kumphawapi 10 8,019 20 1.6 1 1. B. Ta Yom 2. B. Khol Lat 24.0 24.0 8 4 ARD
Muang 2 10,848 20 2.2
5 21,271 30 6.4 11 11. Z. Udon Thani 21. J.R.210 8.0 8.0 1 1 R.2180
;Dtal 10.2 - 12 2. B. ¥Xho Lat 2l. J.R.210 17.0 17.¢ 4 4 R.201
11 Udon Thani Kumphawapi 1 17,801 100 17.8 138.4 13 l. B. Ta Yom 12. J.R.2316 18.0 18.0 5 5 R.201
”1“ ------ - - - Tmmems mmmees T mTTT TTETeeeees 14 12. J.R.2316 13. J.R.2023 9.0 9.0 1 1 R.2
2 Udon T i h i 2 18,812 100 18.9
-1__ e hani l_{'L_lmp 2WEBT et Solenn Sms Seih - 15 1l. C. Udon Thani 13, J.R.2023 34.0 34.0 1 1 R.2
3 ; i 13 9,216 100 9.2
- ---Ddon Thani Komphawapl 3. 20222 220 20 e 16 13. J.R.2023 14. A. Kumphawapi 8.0 8.0 3 3 R.2023
14 Udon Thani, Kumphawapi 1 63,608 100 63.6 261.4




Table 7.2.3

TRAFFIC VOLUME ON ROUTE IM - 7

ey

DIVERTEDR TRAFFIC

YEAR 1987 1993 2001
L INK 1 AVR. 1 AVR. 1 AVR.
N+D 4 11 11 30 20
P/C I 1 3 3 o 9
0 0 0« 0 0
TOTAL S 14 14 38 33
N+D 5 15 15 41 41
L/E 1 1 s 05 12 12
Y 0 0 0 0 0
TOTAL 7 26 20 53 53
N+D 45 S0 50 51 51
M/B i 13 15 15 15 15
v 0 Q 0 0 0
TOTAL 59 &5 45 bb b6
N+D 3 g8 = 2z 22
H/B I 1 2 2 7 7
DV 0 0 0 0 0
TOTAL 4 11 1 29 29
N+D 56 Sk 71 71 9a 93
P/PYT 1 16 16 21 21 29 29
DV 0 0 0 0 0 0
TOTAL 72 72 92 92 127 127
N+D s g 8 8 9 9
47T I 2 2 2 2 3 3
DV 0 0 o 0 0 0
TOTAL 10 10 10 12 12
N+D 26 26 2z 22 19 19
&/ I & 6 6 A b 6
iy 0 0 o 0 0 )
TOTAL 32 32 29 29 25 25
N+D 3 3 3 3 17. 17
10/T I 1 1 2 2 & 6
oV 0 0 0 0 0 0
TOTAL 4 4 10 10 23 23
N+D 150 194 194 287 287
ADT 1 42 57 57 86 86
oy 0 0 0 0 0
TOTAL 192 251 251 373 373
N+D 212 250 250 315 319
M/C I a7 42 42 47 47
DV ) 0 0 0 )
TOTAL 249 292 292 362 342
N+D 362 844 444 602 402
TOTAL I 79 99 99 132 133
DV 0 0 0 0 0
TOTAL 441 543 543 735 73S
NOTE
N : NORMAL TRAFFIC D o:
DV : DEVELOPED TRAFFIC I:

INDUCED TRAFFIC
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rigure  7.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON THANI
NAME OF CROP JAN |FEB!MAR|APR|MAY|JUN |JUL [AUG|SEP |OCT |NOVI{DEC.
RICE, 1% CcRror & & e X
MAIZE O—6
TOBACCO (VIRGINIA 8 LOCAL) c, D SN D
SOYBEAN MOSTLY B
VERY LITTLE o X
VERY LITTLE & :f %
KENAF G & | %
CASSAVA ® &
MUNG BEAN b6 o
GROUND NUT {MORE [N DRY SEASON (=& e
LESS IN RAIN. G—o X%
|
|
COT TON 3 o & y y
|
SUGAR CANE ! o &
1
' P
Note FIRST CROP SECOND CROP
o——0 x X o=——=p
sowing groweng season harvesting
5e0s50n season

7 - 17




TABLE 7.3.1 CULTIVATED % CULTIVABLE LAND

(197%)
[ UNIT : 1000 RAI (KM™2) 1]
AMPHCE AMPHDE—_ ) CULTIVATED LQNE__— o UNUSED CULTIVABLE LAND
SODE NAME mPQDDY N UPLAND ) TOTAL PALDY UPLAND TUTAL_H
______ ) _14.3;5 (_;;T;; 0,932 ( 1.5; 15.3;;“: 24.5) 4.;;5 { 7.6; 22.500 ( 52.0) 36.8373 ( 7.0

0214 KUMPHAWAFI

14,375 ( 23.0) 0.222 (1.5 15.313 ( 24.3) 4,375 ( 7.0) 32.500 ( S52.0) 36.375 ( 539.0)

v e e B T e e e A el At Y et e e et e P

TABLE 7.3.2 CROP PRODUCTICN

ITEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF COTTON UPLAND TOTAL

NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1981 12.92 - - - 0.18 0.74 - - 0.94 14.83
1987 13.92 = - - 0.1% 0.73 - - 0.%6 14.33
1922 WITHOUT PROJECT 13.92 - - - 0.20 0.72 - - 0.%& 14,38
WITH PROJECT 2.72 - - - 0.1% 0.74 - - 0.%6 14,33
2001 WITHOUT PROWECT 13.92 - - - 0.21 0.72 - - 0.96 14,33
WITH PROJECT 13.72 - - - 0.20 0.73 - -~ 0,726 14,58
CROF YIELD (KG/RAI)
1931 233.0 - - - 1946.0 66384.0 - -
19387 238.0 - - - 1957.7 6£724.2 - =
1992 WITHOUT PROJECT 222.0 - - - 1969.5 &764.6 - -
WITH PROJECT 242.3 - - - 1281.3 6805.3 - -
2001 WITHOUT PROJECT 238.0 - - - 1985.3 £219.0 ~ -
WITH PROJECT 245.2 - - - 2013.2 6914.9 - -
CROP PRODUCTION (TON)
191 3,313 - - - 350 4,951 - - S, 308 &, 620
1927 2,313 - - - 370 4,935 - - 3,311 8, 4623
19923 WITHOUT PROJECT 3:313 - - - 371 4,915 - = S.311 &, 4624
WITH PROJECT 3,372 - - - 27g 5,033 - - T415 5,733
2001 WITHOUT PROJECT 3,313 - - - 420 4,332 - - T, 308 3,620
WITH PROJECT 3,454 - - - 407 =5+042 - - 9,455 2,910
NOTE : SYMBOL "-" MEANS ZERDO OR NEGLIGIBLE SMALL

7 -~ 12



TABLE 7.3.3 FARMGATE PRICE AND PRODUCTION COST

ITEM PAOLY MALZE BEANS GRUND CASSAVA SUGAR KENAF COTTON

NUTS CANE
FARMGATE PRICE {BAHT/TON) - _ _
WITHOUT PROJECT (1981 — 2001) 3,887 - - - S?Z 271 ~ -
WITH PROJECT (1987 - 2001) 3,984 - - - 612
CROP PRODUCTION COST (BAHT/RAI) . o506 _ _
WITHOUT PROJECT (1981 - 2001) 612 - - - 739 2.9

WITH PROJECT (1937 - 2001) &332 - - - 779 2,506 - -

e e e v e s T B e i e
o b e e . e e e e P . - et it i i —_ — — e

TABLE 7.32.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT WITH PROJECT
YEAR - e e e e e e —
PADDY UPLAND TOTAL PALDDY UPLAND TOTAL
1927 4,258 1,555 5.9213 4,401 1.559 S P40
1923 4,358 1,564 0,922 4,540 1,612 6,252
2001 4,338 1,577 P35 41966 1,653 b, 619

7 - 13



Figure 7.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE

£
. |
30,100
RIGHT DF waY
O, VARIES 29 3 po ) 0
ROAS BED
PROKILE GRADE
] ..‘_..01
—
1]
%
A s e —— =TT T T -
- ! :: ‘._ FXISTING GROUND LINE
—-I P PAVEMENT POSSIBLE SOURCE
POSSIBLE SOURCE SUBGRACE
FOR SUBGRADE
FILL SECTION
E
- RIW
30 po ]
RIGHT| OF waY
9 00
Rroal BED
& —————
g
rd 1’\1_7

100 MiK |
DITCH lh

— PAVEMENT
CUT SECTION
L
2 bo
ROAD BED
179 1.[s0 175
CARR LA GEWAY
. 6130 )
, FRIME CQAT
8 2% 2% 4%
P e ——
e
/ —\J\’-
SOIL AGGREGATE SUBBASELT=1301CpR > 20%. — ' SOIL AGGREGATE SHOULDER
SELECTED MATERIAL { T2 200 ) CBAD6% DOUBLE BITUMINOUS SURFACE TREAT MEWT (T =23 )
SUBGRADE CRUSHED STOME BASE | T=130] CBR> 804

DOUBLE BTUMINOUS SURFACE TREATMENT ( DBST) ROAD (Class F4)

L
[V B.L)OO !

- —— —

—— SOIL AGGREGATE SURFACE ( T2 130 ) CHR =20%
SELECTED MATERIALI T 2001 CBR > 6 *A

SUBGRADE

<0l AGGRFGATE SIRFACED ROAD ! flnes FR )
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Table 7.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-7 (24.0 km)

Unit Financial

A t
Items of Unit Rate (DBST) (So1l Aggregate Surface)
Q'ty B e Financial Economic . Financial Economi
QY oge (10381 cost 03 2% oot (10%8)  Cost (109%)
DIRECT CONSTRUCTION COST
Clearing ard Grubbing ha 15,000 58 870 791 58 870 791
Excavation - Soil m3 20 0 Q - 0 0 0 0
Excavation - Hard Rock m3 160 o 0 1] 0 0 0
3 .
Embankment m 45 70,700 3,181 2,895 70,700 3,181 2,895
. 3
Selected Material m 80 50,900 4,072 © 3,624 50,900 4,072 3,624
Scil Aggregate Surface or Subbase m3 105 15,600 3,738 3,326 35,600 3,728 3,326
3
Crushed Stone Base m 370 23,400 8,638 7,965 1,000 370 340
. 3
Soil Aggregate Shoulder m 105 10,100 1,060 943 400 42 37
R 2 .
Prime Coat and DBST m 55 132,000 7,260 6,534 5,500 303 273
Pipe Culvert m 2,100 500 1,050 966 SQ0 1,050 966
Box Culvert m 16,000 0 a Q 0 0 0
Long Span Bridge m 80,000 0 0 0 0 Q 0
Short Span Bridge mn 40,000 78 3,120 2,776 78 3,120 2,776
7 swb Totat (ay T “T33,010 29,823 1e,747 15,031
Miscellaneous Works {a) x 7% 2,311 2,088 1,172 1,052
Total {b) 35,321 31,911 17,919 16,083
PHYSICAL CONTENGENCY ({b) x 15% 5,298 4,787 2,688 2,412
ENGINEERING AND
ADMIRNISTRATION (b) x 10s% 3,532 3,191 1,792 1,608
——— ——— - —— - —— ——— B - T - P T = L e . ke W L e . T N e B L o - St i W e g e Ay g P e i o o S e W AL AR W o P Bt B [ — -
Sub Total 8,830 7,978 4,480 4,020
LAND ACQUISITION
Highly Developed Land ha 50,000 36 1,800 1,800 3e 1,800 1,800
Less Developed Land o __ha 15,000 o - __...e e O .Y
Sub Total 1,80C 1,800 1,800 1,800
GRAND TOTAL 45,951 41,689 24,199 21,903

7 - 17



Table 7.6.71 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)

COST BENEFITS DISCOUNTED(12%)
YEAR CONET. AGRI . VC RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1934 0 0 0 0 0 0 o
1985 146,675 Q 0 O 0 20,917 0
1986 25,014 Q 0 0 0 23,016 0
123 0 47 2,987 —~229 2,307 O 2,306
1988 0 24 3, 30 =225 Dy 227 0 2,372
i93 Q 141 3. 727 =222 0647 0 2,594
1990 0 189 4,0%6 =215 4,067 0 2,383
1991 o 2346 4,466 -214 4,437 0 2,546
1792 0 283 45 335 -211 4,907 0 2,486
1993 0 330 5,204 =207 5,327 0 2,410
1994 11,4614 374 5,806 —202 9,978 T 234 2,414
1995 0 419 Ly 807 =196 by 629 Q 2,390
1994 o 4432 7,002 -191 7,280 0 2,344
1997 0 S07 72 60T -125 7,931 0 2,230
199E 0 5%1 2,210 =120 3,502 0 2,203
1999 0 a%6 3.812 -174 9,233 Q 2,116
2000 0 &40 F.413 =153 9,334 \t 2,022
2001 -20,14% &84 10,014 =162 10,335 -3,481 1,225
TOTAL 33,154 0,952 91,753 -2,985 94,521 9S0,506 35,394
DISCOUNTED ECONOMIC COSTS : 90,506
DISCOUNTED ECONOMIC RENEFITS : 35, 394
AGRICULTURAL DEVELOPMENT BENEFIT 1.894
vog SAVING 34,921
RMC SAVING =-1.41%
NET PRESENT VALUE = -15,110
BENEFIT COST RATIO : Q.70
INTERNAL RATE OF RETLIRN : 8.1 %

7~ 18

Table 7.6.2 COST AND BENEFITS

(F5 STANDARD)

23,9079

e . Al . P S LS . T B Al it et e B e S e

(1000 BAHT)
OISCOUNTED(12%)
COST BENEFIT

O 0
10,990 0
14,719 Q
¢ 1.22¢

0 1,373

0 1,477

0 1,343

O 1.574

0 1,582

o] 1,578

219 1,632

0 1,456

0 1,657

0 1,438

0 1,404

0 1,359

0 1,505
2,018 1,445
23, 056

COST BENEFITS

YEAR CONST. AGRI. voc RMC
COZT BENEFIT SAVING SAVING TOTAL
1924 0 0 0 0 0
1925 2,761 0 0 0 0
1984 13,142 0 0 0 O
1957 0 47 1.4594 ~163 1,368
19ex 0 w4 1,790 —163 1,722
1929 0 141 2,097 —-143 2,075
1990 0 152 2:403 —-164 2,428
1991 Q 234 2,710 -144 2,732
1992 0 283 2,017 144 3,135
1993 Q 330 3,323 =145 . 43832
1994 434 374 3,832 =163 4,041
1995 0 419 4,341 -1&6 4,393
1996 0 4473 4,830 =147 o146
1997 0 =07 S, 358 ~147 S, 493
1998 O 521 5.3467 -1é63 &, 251
1999 O S%6 L2376 ~1463 &y 303
2000 O &40 &£, 885 =1£9 7,356
2001 -11.042 A34 72324 =170 7,908
TOTAL 11,3329 D003 61,728 -2,4385 64,795

DISCOUNTED ECONOMIC COSTS : 22,709

DISCOUNTED ECONQMIC BENEFITS =
AGRICULTURAL DEVELOPMENT BENEFIT
VOC SAVING
RMC SAVING

NET PRESENT VALUE :

BENEFIT CODST RATIO :

INTERNAL RATE 0OF RETURN

—_—— ——



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

0

"

" "

"

a.

”»

9.9
11.7

40

12.0
0.114

100

0.077
0.066
550

1z2.0
0.114
265

11.0
0,204
416

Table 7.7.1 SOCIAL INDICATORS
{Proposed Route IM-7)

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (km}
Per capita time savings (10~4)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
El 4/
E2 5/
E 6/
Degree of Improvement?/

Score

Disparity

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

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

Degree of Disparity
(/M) - (a/w)2/

Score

Total Score

"

o

.

Y

2.0
12.0 2/
0.667
36l

3/
- 5
21
530

5/
- 6/
39.6 -
39.6 i/
1.73
110
17.1
16.4 8/
1,462 5/
1,402
0.09
161
3,432

Note:

{ ) 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
pPopulation in the sample area.

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

The average value of E in case of paved
roads were calculated at 63.4 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 produckion in
the areas of influence

“A" indicates an average per c¢apita value of

crop production in the Northeastern Regiom,

which is estimated assuming that:

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

- Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM- 8
Changwat : Udon Thani

B. Huai Koeng (JR.2}~ A. Kumphawapi (JR.2023)
Length 16.7 KM.




SUMMARY

PROPOSED ROUTE 1IM- 8

LOCATION OF PROPOSED ROUTE

Item Description
Changwat Udon Thanza
Origin B. Huai Kaeng {J.R.2)
Destination A. Kumphawapi (J.R.2023)
Length
Total 16.7 km
Improvement Sectaion 16.7 km
DOH Road R.2025 16.7 km
ARD Road o 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

Soil Aggregate, Good
Flat

74 km?
17,900
Padady

268
Q05
1,170

F4 ({DBST)

27,361 . 103 B
24,778 . 103 @
18.1 %
1.53

For further consideration
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1. GENERAL Proposed Road Link

1.1 Characteristics of the Route

The proposed route is located in the southeast part of Changwat Udon Thani.

The route starting at Ban Huai Koeng on Route 2 runs northeastward passing

through Ban Pho Sawang and Ban Nong Noeng and ends at Amphoe Kumphawapi on B. Non Ratrana

Route 2023. Its total length is 16.7 km. (Figure 8.5.2). ~.. .‘ A. Kumphawapi
» ‘e, o’
The terrain is mostly flat. In the influence area, there exists several ...... "“
(mmw
villages with total population of 17,900. There are only one medical center,
one hospital and one secondary school along the proposed route. Legend O Road Node
The proposed route, upon completion, will form an important part of road D Road Link Code
network to make shortcut between two artery highway, Route 2 and 2023 BEE PI'OPOSGd Road Link

in the agriculturally developed area.
=eemn  Other Road

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is sum- Praffic Volume in Base Year

marized in Table 8.1.1. The details are shown as the results of inventory

survey in Table 8.1.2. Source Link Vehi¢le Type

(base year)  No. p/c P/P L/B M/B H/B P/T 4/F 6/T 10/T ADT

/1

D - 6 6 295
2. TRAFFIC OH {1981) 1 72 72 5 6 1 12 3 3 28 9
2.1 Method Manual Counts 1 - 77 83 13 - 9 6 25 24 237

(1982)

Growth Rate Method was employed for traffic forecasting as neo diverted
traffig is expected after improvement of the subject road, Estimated 1 3 75 44 10 1 11 21 44 26 268

2.2 Base Year Traffic

Note: /1 Route 2025 Station 0100 Station km 2+500
The base year traffic by road link by vehicle type was estimated referring

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



2.3 fTransport Movement

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

roadside interview, as shown below:

PASSENGER MOVEMENT (1932)

FREIGHT MOQVEMENT (1i932)

PROPOSED TRIPS PROFOSED TONAGE FPER DAY
ROAD PER ROAD -
LINK DAy LINK NON-AGRI. AGRI. TOTAL

1 1276 1 1561 130 341

2.4 Future Growth of Transport Movement

The growth rate 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 of the prediction is

shown in the following tables:

GROWTH RATE OF PASSENGER MOVEMENT

s e st

e e e . S} S e ey Pk v » ——— — — — o

GROWTH RATE (% P.A.)

ITEM 1981 1987 1992

1987 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4,35
POPULATION 2.6 2.1 1.8
PASSENGER MOVEMENT 6.6 6.5 5.4

GROWTH RATE OF FREIGHT MOVEMENT

o ————— — T g

GROWTH RATE (%4 P.A.)

ITEM 19381 1987 1993
1987 1993 2001

NON-AGRI. 8.5 8.3 8.3
AGRICULTURE 0.0 0.0 0.0

FREIGHT 4.0 3.9 3.7

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

YEAR

ITEM —=—=
1987 1993 2001

INDUCED 15.0  15.0 15.0

DEVELOPED 0.0 0.0 0.0

e Tt Y S ——

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 & %2

LINK PASSENGER FREIGHT
YEAR _ _
ND. P/C P/P L/B MB H/B P/T 4/T &/T 10/T
1 1982 21.7 45.2 26,5 4.0 0.6 10,8 20.6 43.1 25.5
1987 20.4 44.5 22.7 8.3 2.1 12.4 19.4 41.0 27.2
1993 18.8 48.1 18.1 11.1 4.0 14.4 17.9 38.4 29.3
2001 16.7 S0.2 12.0 14.7 6.4 17,0 146.0 35.0 32.0

2) Forecasted ADT

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

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

8.2.1.
AVERAGE FUTLRE TRAFFIC ON PROPOSED ROUTE
TYPE OF VEHICLE
YEAR - _— _— - - ADT M/C TOTAL
P/C L/B M/B H/B P/PYT &/T &/T 10/T
1987 50 Sb 20 s 13z 27 57 33 2385 359 744
1993 &2 60 27 13 185 30 &5 49 S02Z 403 905

2001 34 60 74 32 289 33 77 70 720 44% 1170

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Around 85% of cultivated land in the influence area is covered by paddy
fields. In the upland field, sugar cane ranks first followed by cassava,
kenaf and groundnut, A large sugar cane factory of 5,300 t/day capacity

is located in Muang Kumphawapi adjacent to the area.

Land use and capability conditions in the area of influence are shown in
Table 8.3.1 and Figure 8.3.1.

A typical cropping calendar in Uden Thani area is shown in Figure 8.3.2.

3.2 Development Projection

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

Table 8,3.2.

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 8,3.3.

Based on the above projected production volume, farmgate prices,
production costs and land preparation cost estimated separately, net pro-
duction value (NPV) was obtained as shown in Table 8.3.4. The difference
between NPV of with project case and NPV of without project case is deemed

to be the development benefit of the subject road.

4. VOC SAVINGS

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

of with project and without project.

Elements of road condition, which effect the calculation of additional costs

of VOC of each link, are shown below.



Road Condition

Without Project

With Proiject

Lok 1) Nos.of  Nos.of 1) Nos.of
No. Terrain Length Road Wooden  Narrow Length Road  Wooden
(km} Class Bridge (C.Bridge {km) Class Narrow Bridge
1 Flat l6.7 3 0 e 16.7 1 (Fr4) 0
1l) Road 1 : Paved Road

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

condition and alignment
condition but poor alignment

condition and alignment

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
1 (F4) 4,429

1993 2001
6,139 9,467

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard

"

F4

{feasible)

Geometric Design

Typical Cross Section

AASHTO (Rural Highways)

: as shown in Figure 8.5.1

M;nimum Height of Embankment
Qrdinary Section
Approach of Bridge in Flat Area
Flood Section
Pavement Structure
In case of F4 Standard
DBST
Crushed Stone Base CER>80%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

Box Culvert
Standard Size

Iocation

Bridge
Standard Type (width 7.0m)
Short Span Bridge
Long Span Bridge

Location

1.0m
2.0m

0.7m (above flood level)

2.5cm
15.0cm
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
8.5.2.

Alignment of the route is shown in Figure 8.5.2.



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 8.5.1.
Total financial and economic construction costs by applied road class F4

are as given below,

F4 Standarxd (DBST) L = 16.7 km
Pinancial cost 27,361 . 103 g
Economic Cost 24,778 . 103 B

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits and the calculated

economic indicators for evaluation are given in Table B.6.1.

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

F4 Standard (DBST).

7. SOCIAL IMPACTS

Detailed data and results of quantification of indication of social impacts

are tabulated in Table 8.7.1.



Table 8.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin B. Huai Koeng (J.R. 2)
Destination A. Kumphawapi (J.R. 2023)
Length
Total 16.7 km
Improvement Section 16.7 Jm
.DOH Road R. 2025 16.7 ¥m
ARD Road 0 km
Others 0 im
New Alignment Section 0 km
Terrain Flat
Alignment (Hori./Vert.) Fair / Fair
Formation Width 5.0 m - 10.0m, 6.9 m (Weighted average)
Embankment Section
Length 16.7 km
Height 0.3 m - 2.3m
Cut Section
Length 0 km
Depth m - m

Surface Type and Condition

SBST or DBST Good 1.8 km
Soil Aggregate Good 14.9 xm
Earth g lm
Pipe Culvert 5 each
Box Culvert 0 each O m
Bridge
Permanent Bridge 0 each 0O m
Narrow Concrete Bridge 0 each 0 m {(4m)
Wooden Bridge 1 each 4.5 m

Overflow Section 1 place 0.7 km




Table 8.1.2 ROAD INVENTORV
PROPOSED ROUTE NO. IM-8 ROUTE NO. 2025 B. HUAT KOENG (J.R. 2) v A. KUMPHAWAPI (J.R. 2023} = 167
UDON THANI
T T ; T T T T T T T T 1 1 1 i T T i T T ! I I ] ' ! i ! L B
O jos)
STATION  (Km) e ~ . 0 o = o 3 3 g Q & & o~ 8 e
g k——+—— gttt
=
VILLAGE H s g =
9 : :
] w_o ~
— Hame - n oo 0 o
2 gRg 952 283
- Household (H) g 27 & 2%
1 o1 n
- Population (P) m MRA miT 0 o
—_— -ttt +
TERRAIN Flat
—— e o — : —_— —
ormation
width (m) 6.50 |7.00 10.00 4.50 5.00 10.00
H L !
CROSS Erbankment = — et : bttt
SECTTON Height {m) 0.50 0.30 0.30 2.30]/0.30 0.20 0.40 D.Slﬁl
l E : ! 1 1 ! 1 1 1 [l | l 1 1 1 \ i ! I 1 !
Cutting ' I ' 1 ! T 1 T 1 ] T 1 ! 1 f ? T 1 —
Depth {m)
1 l ! 1 L I ) 1 1 ! ] 1 L 1 ) 1 1 ! i ] | ) 1 ] 1 1 ! ! 1 |
[} T T T 3 ¥ T T T T T T 1 T ¥ 7 ] 3 i T I 1 i ' | 13 i 1 ] T
Type/Length DT Laterite
PAVEMENT — i e A L E e e A S T e e T S s pa
Condition Cood
e —t—t—t Tttt
FLOODING |, o\ gth(Xm)/Height{m) =oz[
! ! ' L I— t L ﬁ - ] ! 1 { ! { 1 ¢ ! | } I I 1 ! ] i | |
T 1 i 13 T T 1 T I T 1 T > ¥ ] T T 1 I T ] 1 T T ¥ ¥ T T
Left pPaddy Kanaf Sugar Cane |Bush|[ Paddy
LAND e P -ttt
USE .
Right Paddy | Sugar Cane Bush] Paddy
! ! | 1 ] ] l ¢ ! 1 i i 1 I l ] 1 l L i } 1 | ) I l ] }
PIPE ¥ ) ] 1] ] 1] 1] L ¥ i ] 1 I 1 1 3 ! 1 I ] [} 1] 1 1 1 ] []
CULVERT Total Number 5 pipes
—_—
Station (Km) 0
0
} t f ; i } } } f ; } t t } f ] } i l i } I ] — } ] } f—
BOX
CULVERT
&
BRIDGE )
Dimension a
<
. X
N o
@ 10
= m
} } | } t ; t ] f } ; } } % f I ' ] } } t ] } } i } ! i -
RIGHT OF WAY (m)
! l L 1 i ! } 1 1 ! I ] ! ] | I i ] 1 L \
i 1 1 T t ¥ T i T T T T T ¥ 1 T = i ( T } = ] —4 ! jl— ] 4 t
Horizontal Fair
1 | I
ALIGNMENT — bttt —_— — —it x 1ttt E ——f— ! } } —t
Fair |
: ————
ROUTE NO., AGENCIES | ' . . DOH 2025 1 ' ' '
T T T ¥ t ; } } : f } t T i 3 ! } } } } # —!— : lr } ! { ! L ;
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rigure 8.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON THANI
NAME OF CROP JAN | FEBIMAR|APR|MAY |[JUN.[JUL.|AUG|SEP |OCT.|NOV|DEC
RICE, (S CROP 5 ® & & X
i
MAIZE Gt
TOBACCO {(VIRGINIA B LOCAL) | Of= =
! o
SOYBEAN MOSTLY ! =6 =
VERY LITTLE | NI «
VERY LITTLE i o x
|
i
KENAF ? & X
|
!
CASSAVA i ® &
' h
MUNG BEAN oo by
GROUND NUT {MORE iN DRY SEASON Q=
LESS IN RAIN b—O %
COTTON ! O & ¥ X
SUGAR CANE | G &
|
i
Note FIRST CROP SECOND CROP
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TABLE &8.3.1 CULTIVATED % CULTIVABLE LAND

ek e B T U M e e St S YT . o St S D g e ek . Sy e e e Sy B

(1279)
________________________ L UNIT = 1000 RAI (KM~2) 1
AMPHOE AMPHOE -_EULTIVATED C;ND ) S B UNUSED tULTIVABCE Lnﬁa )
CODE NAME PADDY UPLAND_ o TETAL ) P;DDY dUPLAND N TDTA: )

[ ol A S g ek i Y e e . St PP e e S P e b —_

33,720 ( 62,0) £.875 ( 11.0) 45.62% ( 73.0) - - -

0216  KUMPHAWARI 33,7390 ( &2.0) 6.875 ( 11.0) 45,625 ( 73.0) - - -

TABLE 3.3.2 CROP PROCUCTION

e e — —

ITEM PADDY MAIZE BEANS

GRUND CASSAVA SUGAR KENAF

COTTON LUPLAND TOTAL
NUTS CANE TATAL
FLANTED AREA (1000 RAI)
1921 27.37 - - 0.0% 1.2% S.21 0.14 -~ 4,82 44,24
1987 37.37 = - Q.02 1.36 5.26 0.13 -~ L£.E83 44,24
1923 WITHOUT PROJECT 37.37 - - 0,08 1.42 S.21 0.12 - L. 88 44,24
WITH FROJECT 37.37 - - Q.07 1.43 5.22 0.11 - £.838 44,24
2001 WITHOUT PROJECT 37.37 - - 0.07 1.52 .13 0.11 ~ 6.28 44,24
WITH PROJECT 37.37 - - 0.06 1.52 S5.14 Q.10 - 6.88 44,24
CROP YIELD (K5/RAID
1921 238.0 - - 128.0 1946.0 £4624.0 i67.0 ~
1987 238.0 - - 128.0 1957.7 &724.2 1647.0 -
1992 WITHOUT PROJECT 238.0 - - 123.0 1969.5 6764 4 167.0Q ~
WITH PROJECT 242.3 - - 129.5 1921.3 &305.32 147.0 -
2001 WITHQUT PROJECT 238.0 - - 128.0 1985. 32 LHR15.0 167.0 -
WITH PROJECT 248.2 - - 131.6 2013.2 &914.%9 167.0 -
CROP PRODUCTION (TOND
1981 8,324 - - 11 2,509 35, 422 232 - 33,034 46,930
1987 8,8%4 - - 10 2,633 33.364 21 - 32,058 46,932
1992 WITHOUT PROJECT 8,894 - - 10 2,803 35,220 20 - 35,062 {&y 954
WITH PROJECT 2,055 - - 9 2,524 35,509 19 ~ 33,370 47,825
2001 WITHOUT PROJECT 2.8%4 - - e 3,012 34,990 i3 - 38,037 {b, 933
9

WITH PROJECT 2,275 - -

— i s et e e it B —— -

3,060 33.5%94 17 - 39, 64% 47,723

NOTE : SYMBOL "—" MEANS ZERO OR NEGLIGIBLE SMALL

8§ - 11



TABLE 5.3.3

FARMGATE

FRICE AND PRODUCTION COST

PA

ooy

FARMGATE FRICE

{BAHT/TON)

WITHOUT PROJECT (1931 - 2001) b h)
WITH PROJECT (19287 - 2001) 8

CROP PRODUCTION COST (BAHT/RAL)
WITHOUT PROJECT (1931 - 2001)

WITH

ey

e —

FROJECT (1987 - 2001)

287
284

b1z
632

MALZE

BEANS

TABLE 8.2.4

———— e

ot ey e e

SUGAR

CASSAVA
CANE
597 571
612 671
799 2,506
777 2+ 506

KENAF

COTTON

4,511
4,624

631
631

WITHOUT PROJECT

11,700
11,700
11,700

(1000 BAHT)

WITH PROJECT
UPLAND TOTAL FADDY UPLAND TOTAL
11,145 22,845 11,814 11,158 22,974
11,218 22,9183 12,453 11,40% 23,867
11,303 23,003 13,3233 11,700

25,033

8 - 12
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Figure 8.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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 Figure 8.5.2
EEgS;OSED ROUTE NO. IM-8 C. UDON THANI B. HUA! KOENG (J.R.2) - A. KUMPHAWAPI (J.R.2023)
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table 8.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-8 (16.7 km) Table 8.6.1 COST AND BENEFITS
able .b.

(F4 STANDARD)

(1000 BAHT)

Unit Finencial (DBST) cosT BENEFITS DISCOUNTED(12%)
Ttems of Dnit 83te w— oo e meeeemme e ———— - ———
Q'oy B o'ty Financ:al Econom.i.g YEAR CONST. AGRI. Voo RMC
Cost {1038) cost (10°E) COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
pIZECT CONSTRUCTION CasT
1224 0 0 0 0 (o} 0 0
Clezzing and Grukbing ha 15,000 19 585 530 1985 .11 0 0 0] 0 12,432 0
ryeavazion - Soil o 20 1786 14,367 0 0 0 0 16:4651 0
- ] 3 o 0 0 1287 0 129 4,429 24 4,582 4] 4,091
Ixcavation - Hzrd Rocet m 150 0 0 o 1938 Q 266 4,714 33 5,012 0 3.996
TomanimanT m3 az 1929 0 402 4,999 a2 5. 443 Q 3,874
T 3 =2 66,300 2,983 2,714 1920 Q 539 S, 224 51 5,874 0 =.733
Saleccad Mzterial m 80 31,600 2,528 2,249 199; g §76 Sy 5%—2 (gg Z,sgg 8 31%77
i1 seeresace Suetace oe s 3 . 199 12 5.8 .73 3:412
Soil aggregate Suriace ox Subbase m 105 22,100 2,320 2,065 1973 O 949  &,129 77 7:1465 0 3.241
Cusned Stone 3ase m3 370 14,500 5,365 4,935 1994 2,083 1,034 [P t=ia] 21 7:730 3,656 2.122
So:l Aczrecaca Shouldes 3 1995 0 1,217 &,771 10= 2,295 3] 2,991
forl Aggrecgata Shoulder m.2 105 6,300 661 588 1996 0 1,354 7,337 118 =, 860 18] Z2.833
Prime Coat and DasST m =5 82,000 4,510 4,059 1997 0 1,490 7,803 132 9,424 0 2,709
Bioe Crivess . ‘ 1998 0 1,625 2,219 145 9,987 0 2,564
Fope LRLvest m 2,1¢0 640 1,344 1,236 199% 0 1,740 8,635 159 10,554 0 2,419
3ox Culvaws = 15,000 10 160 144 2000 8] 1,895 2,051 172 11,112 0 2.275
s - . - X 2001 —-11,298 2,030 2, 4567 1864 11.4683 -2,022 2,134
long Scan 3ridge m 80,000 o] o 0
Shorz Span 2rides m 40,000 0 a g TOTAL 21,463 16,230 101,077 1. 462 118,768 30,657 446,991
Svd Total (a) 20,457 w56 T o B
e 11 " ODISCOUNTEDRD ECONOMIC COSTS : 30, 657
—-.iZSC2iianzous Works (a) x 7% 1,432 1,297
Total (b) 21,889 19,823 DISCOUNTED ECONOMIC BENEFITS @ 44,971
PEYSICAL CONTSNGENCY (b} x 13s 3,283 2,973 AGRICULTURAL DEVELDPMENT BENEFIT 5,501
RN e VoL SAVING 40,924
..NG_'.N..._,?...LNu .h.ND RMC SAVING 50/_.‘
Sub Tozzl 5,472 4,955 ” ] T
falm i BENEFIT COST RATIO = 1.3532
LAKD ACQUISITION
e e a INTERNAL RATE OF RETURN = 12,1 4
Highly Developed Land ha 50,000 4] 0 4]
... less Developed Land ha 15,000 I I B
Sub Total o} 0
GRAND TOTAL 27,361 24,778

8 - 15



Table 8.7.1 SOCIAL INDICATORS
{Proposed Route IM-8)

Population (1,000)
1982
1993

Average travelling speed, without (kph)

Isclation

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

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

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

Score

Health

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

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

Score

o

L1

17.9
23.0

48

8.5
0.026
76

o o o

8.5
0.026
60

5.0
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
El 4/
E2 5/
E §/
Degree of Improvementl/

Score

Disparity
G.P.V. in 1993 (Mn B)8/
With project
Without project
Per capita G.P.V. in 1993 (B)
With project (W)
Without project (w)
Degree of Disparity
(a/W) ~ (A/w)3/

Score

Total Score

-

- " *» 11

11

**

"

3.9
8.5

0.151
82

206

4.9
38.8
43.7
1.57
100

61.8
60.1

2,687
2,613

0.03
54

432

8 - 16

Note:

1/

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

Number of secondary school student estimgy
based on the projected population of the
areas of influvence applying ratios of
secondary school students to the total
poptitlation in the sample area.

Numbers of the sample areas

{(Number of University Graduate
Teachers)/(Total Number of Student} x 1,00

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

Sum of 4/ and 5/

Ratio of E value of each route to an averap
value of the same indicator E in case of th
sample areas, 33 in number, along paved roi
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 1,24
Number of student 25,1%

Estimated gross value of crop production i
the areas of influence

"A" indicates an average per capita value il

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, &

- Crop production shares B80% of agriculturd
production.




PROPOSED ROQUTE NO. IM-9
Changwat : Udon Thani

A.Nong Han (J R.22)-A Kumphawapi (J.R.2023)
Length - 33.4 KM.




SUMMARY
PROPOSED ROUTE 1IM-9
Ttem Description
Changwat Udon Thani
Origin A. Nong Han (J.R.22)
Destination A. Kumphawapi (J.R.Z2)
Length
Total 33.4 km
Improvement Section 33.4 km
DOH Road 0  km
ARD Road 33.4 km
Others 0 km
New Alignment Section 0  km
Surface Type and Condition So1l Aggregate, Poor
Terrain Flat
Influence Area
Area 213 m?
Population (1982) 27,900
Principal Crops Paddy
Traffic (ADT)
Existing 218
1993 713
2001 898
Proposed Standard F4 (DBST)
Construction Cost
Financial 72,564 . 103 g
Economic 65,760 . 103 B
IRR 1.1 %
B/C 0.93
Recommendation

For further consideration
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1. GENERAL

1.1 Characteristics of the Rouﬁe

The proposed route is 1ogated in the east part of Changwat Udon Thani.
The route, stafting at Amphoe Nong Han on Route 22, runs southward passing
through Ban Phung Ngu, Ban Muang Phrub and Ban Don Yang and ends at Amphoe

Kumphawapi on Route 2023.  Its total length is 33.4 km. (Figure 9.5.2)

The terrain is almost flat. In the influence area, there exists several
villages with total population of 27,900. There are three medical centers,

one hospital and two secondary schools along the proposed route.

The proposed route, upon completion, will form an important part of
road network to connect two artery highways, Route 21 and 2023 in the agri-

culturally developed area.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is sum-
marized in Table 9.1,1. The details are shown as the results of inventory

survey in Table 9.1.2.

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.

2.2 Base Year Traffic

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

manual c¢lassified counts as shown below:

5 R L

Proposed Road Link

B.Phung Ngu “Z

‘I|‘|||I“‘(:)I.II"!"
= “ “ Eh . A.Kumphawapi
0.
A Nong Han o
\a)
ot

Legend O Road Node
[] Road Link Code

ME B Proposed Road Link

m—— Other Road

Traffic Volume in Base Year

Source Link Vehicle Type
b )
(base year) No p/C P/P L/C M/B H/B P/T 4/T S/T 10/T ADT

Manual Counts 1 5 77 41 26 2 9 32 20 6 218

(15982}
2 - 45 87 14 ~ 5 33 24 10 -218

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 (19232) FREIGHT MOVEMENT (1982) 2.5 Induced and Developed Traffic

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

PROPOSED TRIPS PROPOSED TONAGE PER DAY traffic described in 7.3.3-3) of the Main Report:

ROAD PER ROAD —
_RINK DAy _ LINK - NON-AGRI.  AGRI.  TOTAL RATE OF INDUCED AND DEVELOPED TRAFFIC
1 1515 1 55 70 124 - -
2 1721 2 73 9% 166 )
_ = _ ¢ %)
YEAR
2.4 Puture Growth of Transport Movement ITEM

1937 1993 2001
The growth rates of passenger and freight movements for the periods of —— - -

INDUCED 15.0 15.0 13.0

1981 - 1987, 1987 - 1993 and 1993 ~ 2001 were predicted by the formula

DEVELOPED 0.0 0.0 0.0
described in 7.3.3-2) of the Main Report. The basis for the prediction - —

is shown in the following tables:
2.6 Tutuvre Traffic

GROWTH RATE OF PASSENGER MOVEMENT 1) Traffic Composition

The movement of passenger and freight transport were transformed into traffic

GROWTH RATE (% P.A.) volume by vehicle type applying future traffic composition as shown in the

ITEM 1981 1987 1923 following table:

1937 1993 2001

PER CAPITA INCOME 4.2 4,5 4.7 TRAFFIC COMPOSITION
TRANS. PRICE INCREASE 4.5 4.5 3.5 -
POPULATION 1.5 1.3 1.1
(UNIT ¢ %)
PASSENGER MOVEMENT 5.6 5.7 5.8 -
_ _ - LINK PASSENGER FREIGHT
YEAR mmmmmem e e e e —
NO. P/C P/P L/B MW/B HW/B P/T  4/T 6/T 10/T
GROWTH RATE OF FREIGHT MOVEMENT - — —_— - - o/
1 1982 3.3 51.0 27.2 17.2 1.3 13.4 47.8 29.9 9.
1987 4.0 48.3 24.3 18.0 3.3 14.4 39.4 31.2 15.0
- — 1993 9.3 45.1 21.0 19,0 5.7 15.5 29.4 22.8 22.3
GROWTH RATE (% P.A.) 2001 13.6 40.7 16.5 20.8 8.9 17.0 16,0 35.0 32.0
ITEM 1981 1987 1993 2 1982 0.0 30.8 59.6 9.6 0.0 4.9 45.8 33.3 13.9
- - - 1987 2.7 230.8 49.5 14,0 3.0 9.6 3.0 33.8 18.7
1987 1993 2001 1992 S.9 30.8 27.4 19.2 6.6 12.8 28.6 34.3 74.4
2001 10.2 30. ) ) )
R—— _— _— — 2 8 21.3 26.2 11.5 17:9_ 16,0 35.0 B32.0
AGRICULTURE 0.1 0.1 0.1 T
FREIGHT 3.2 3.3 3.3




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 9.2.1.

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

——— — — —

TYPE OF VEHICLE

YEAR - ~—
-~ ADT  M/C TG
P/C L/B  M/B  H/B P/PXT 4/T &/T  10/T TaL
1987 9 23 33 7 a9 ;0 2; - 14 —_Z;S _";;5 ""ZIS
1993 20 35 53 17 112 23 27 19 33 357 713
2001 47 78 96 42 155 14 30 27 437 411 89S

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

The area of influence divided into two parts: Kumphawapi side and Nong
Han‘side. Paddy field cover around 80% in Kumphawapi side and around

93% in Nong Han side of cultivated land.

Sugar cane occupies around a half of the upland field. Other crops in the
area are cassava, kenaf, maize and beans. Two large sugar factories of
5,300 ton/day and 1900 ton/day capacity of sugar cane are located in

Amphoe Muang Kumphawapi and near Nong Han. They gather sugar cane of around
1.4 million ton in total in the season from November to June every year.
Unused cultivable land for upland field remains some in Nong Han side, but

not for paddy field.

Land use and capability conditions in the area of influence are shown in
Table 9.3.1, and Figure 9.3.1. A typical cropping calendar in Changwat Udon

Thani iz shown in Figure 9.3.2.

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 9.3.2.

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 9.3.3.

Based on the above projected production volume, farmgate prices,
production costs and land preparation cost estimated separately, net pro-
duction value {NPV) was obtained as shown in Table 9.3.4. The difference
between NPV of with project case and NPV of without project case is deemed

to be the development benefit of the subject road.

4. VOC SAVINGS

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

of wi th 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

Without Project With Project

Link 1) Nos.of Nos,of 1) Nos.of
Length Road Wooden Narrow Length Road Class Wooden
No Terrain {(km) class Bridge C.Bridge (km) Case 1 Case 2 NaFrow
— Bridge
1 Flat 13.4 2B 5 0 13.4 0
1{Fr4}) 2A{F5)
2 Flat 20.0 2B 9 0 20.0 0
1) Road 1 : Paved Road
Road 2A : Laterite Road with good surface condition and alignment
Road 2B : Laterite Road with good surface condition but poor alignment
Road 3 : Laterite Road with poor surface condition and alignment
Road 4 : Earth Road

VOC savings,

with project

obtained from the difference of total link VOCs in the cases of

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) 6,393 8,782 13,198
2A (F9) 3,666 5,245 B,008

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard :

F4 (if not feasible, P5)

Geometric Design
Typical Cross Section
Minimum Height of Embankment
Ordinary Section
Approach of Bridge in Flat Brea
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
Soil Aggregate Surface CBx>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

"

TS

-

-
H

AASHTO (Rural Highways)

as shown in Figure 9.5.1

1.0m
2.0m

0.7m (above flood level)

2.5cm
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

4 100cm

200 m

500 m

2.4m x 2.4m

as required

RC - Slab



Long Span Bridge : PC - Girder

Location : as shown in Bridge List in Figure

9.5.2

Alignment of the route is shown in Fiqure 9,532,

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 9.5.1.
Total financial and economic construction costs by applied road class are

as given below:

Financial and Economic Construction Cost

Construction Cost (10%E)

Road Class Length Remark
(km) Financial cost Economic Cost
F4 (DBST) 33.4 72,564 65,760
F5 (Soil Aggregate) 33.4 45,218 40,887

6. ECONOMIC EVALUATION

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

economic indicators for evaluation are given in Table 9.6.1.

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

F4 standard (DBST).

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts

are tabulated in Table 9.7.1.



Table 9.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Nong Han- (J.R. 22)
Destination A. Kumphawapi (J.R. 2)
Length
Total 33.4 kn
Improvement Section 33.4 m
.DOH Road 0 km
ARD Road 33.4 km
Cthers 0 Xm
New Alignment Section 0 kn
Terrain Flat
Alignment (Hori./Vert.) Fair / Fair
Formation Width 5.0m - 9.0 m 7.7 m (Weighted average)
Embankment Section
Length 33.4 km
Height 0.2 m~- 1.5 m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DEST 0 km
Soil Aggregate Poor 33.4 km
Earth 0 km
Pipe Culvert 33 each
Box Culvert 0 each m
Bridge
Permanent Bridge . 0 each m
Narrow Concrete Bridge 0 each m  (4m)
Wooden Bridge 14 each ig86.0 m

Overflow Section 0 place g km




Table 9.1.2 ROAD INVENTORY (1)

L = 33.
PROPOSED ROUTE NO. IM-9 ROUTE No. ARD A. NONG HAN (J.R. 22)™ A. KUMPHAWAPY (J.R. 2023) 234
UDON THANI
T T T T T T T T T T T $ i T t T T t t i 1 T 1 T ' | 1 I | T
o o~ L~ W0 [+ o]
STATION  (Km) c o h © o S ! = s @ b ~ ~ N N f
I 1 [ 1
s B o e e MY S R T L S e - R B L B g a—
o 5
(U] o w 1G]
VILLAGE E = H A g2 o o :
- U 9 no 0
Name o 4= “oo %8 783 3.2 a8
g o e o= Qi el R Sn
- Household (H) 2 N gri® g+ g, G A
nn o i ! W
- Population (P) P m : , el (0 oy mm
[27] i 1
0
TERRATN Plat
, |
. S B e IS B me et it : ! ! '
Formation 7.00 9.00 7.00 s5.00] 7.00 6.00 9.00 {0.80]5.50] 10.00 Kk.o0o
Width {m) . . | | , ( . . . , | . t
CROSS Enbankment ! ' 0 ¥ } } | y ; | |
SECTION Height (m) 0.20 0.40 0:20 0.40 0.20 0.30 0.50 0.80 0.50 0.30 0.50 ’ 1.50
Cutting ' ' ' | f = n i } t i | f t i t f }
Depth {m)
s I S S A et RS S -ttt 4ttt et
Type/Length Iaterite
PAVEMENT —— } i i } ! ! ; f t f t } } | ; f } } } } } } t } i '
Condition Good . PooY Good
: 3 1 1 1 1 ! L t L 1 1 ! : | ! 1 ] ] ] ) ] ] ] ] I 1 ! ]
Overflow ! ’ ' ' ' ' i i ¥ i J T i T ] 1 T T i T T T ¥ 1 T i T T
FLOODING | o1 gth(Km /Height{m)
| L] 1 ] [} 1 ! 1 1 ] 1 i 1 ! 1 ] [ 1 1 1 { 1 1 1 ] ] b | 1 |
1 1 i ] ] i 3 1 13 1 ¥ 1 b 1 I ] 1] 1 ¥ ] ] ] 1 l 1 1 ] 3 t )
Left paddy BugHhl Paddy
LAND —t -ttt 4ttt
USE .
Right Paddy Bush Paddy
] 1 | ! ! 1 1 ] ] 1 ! } } ! L L ] | 1 ' H | 1 1 | ] 1 i
PIPE t l Nmnber 1 ] ] t 1 1 1) ¥ 13 L} 1 1] ) 1 I i 1 T 1 ]
CULVERT Tota 30 Pipes
] ! | 1 L I ' t ' | | ! 1 ] i L 1 1 L ! ] | | ! ! i ) 1 1
1 L) [] ] ] L [ LI ] 1 i L) 3 1 1 1 ol [] i 1 1 i 1 1 1 '] ] [) 1 ]
— o ~ B~ [+3 ] o - [at B~ #) ] ) )
Station (m) . . . . s . . " » . = . »
- . s 99 g s 5 gdd 5 8
-ttt 4
BOX
CULVERT
& o o . o o Q =] o ©
S — T A A O L g
Dimension 0 - e Nt T Pt ~ NP e o
% w K O o ¥ LR v %
: ; 1O HOHO O HO WO LD 410 MO y ;
2R g2 gRda & 98 g% dRaR 48
& z = 2o =T = =T = B I T At i
; ! t it } } f } l i } ! l } ] } | | } | } l i } t i —t1
RIGHT OF WAY {m) 15.0
—_—ttt .
Horizontal Fair
ALIGNMENT ettt . . F——1—
Vertical Fair
. N W B N
ROUTE NO., AGENCIES | ARD f
—t : et } — — | | — ——t | — ! ] ! ; ! ; ; I



ROAD INVENTORY (2)

PROPOSED ROUTE NO. IM-9 ROUTE NO. ARD A. NONG HAN (J.R. 22) v A, KUMPHAWAPRPTI (J.R. 2023)(Cont'd)
UDON THANI
i —— ] T ¥ T T T T 7 T T T 7 i T i 1 T —T 1 T i T L I ! |
» o (] i~ o
STATICN  (Km) - P = 9 - g S 3 2 @ 3 o S 9 @ 2
— = EE —t—t—ttt 4 —t—+—+ :
<
VILLAGE 3 =
g o &
- Nare 2 own %
o mAd =
- Household {H) Q. (]
- population (P) Mmoo w4
— —t -ttt : :
TERRAIN Flat
! I ! 1 [ 1 ' ' 1 1 3 ' | . 1 1 3 | ! 1 1 I i
Formation ' ' ! " ! ! ! i C 7 I T j i I T i ] | ] i
width (m) 800 7'510 ,
1 \ ) | ' : ! . ' ! ! | | 1 ] t i I | ] ) 1
Embankment ' i ! i ' ' i ' ' T T I i i f ¥ | | t i i | 1
CROSS
100 Height {m) 1.00 0.50
SECTIO } : : 1 ! ] \ | 1 | ] ' 1 ! ! 1 } L . ] { ' 1 ] :
Cutting i { T i T T T 7 1 i i T 1 i T T | i i ¥
Depth (m)
! ! ! [ S 1 ' 1 | ! ' ! ) 1 ! | 1 ! ] } ! ] { 1 ] 1 !
1 L [ i 1 ¥ 1 L 1 T T O i ] i 1 i ) T T 1 ] ¥ I 3
Type/Length Laterite
PAVEMENT — -ttt 4+ttt 4ttt E
Condition Good
- ] ] 1 I L I 1 ! 1 ] i ] ! 1 ] l | I ] L 1 1 ] 1
Overflow ! ' ’ ' ' ' ' T i T i T i 1 1 T H T 7 7 7 T = T
FLOODING Length{km)/Height{m)
' 1 ! ! 1 ! 1 ! 1 ) ! ' ' ! 1 t 1 ! 1 1 ] ] ! t Y !
) 1 0 T T T T i i T T V T I 1 T T T B T T | i [ I T
Left Paddy
LAND ettt
UsE Right Paddy
—t b
P
PIPE Total Number
CULVERT
L | ! 1 _t 1 ' ' 1 ! ! i ! ! 1 1 1 ¢ ! ! 1 I [ l t
¥ ¥ ] ] 1 i O g i [ i [ T4 ] i O [ ] N [ i ¥ ] ] L
™
Station (Km) o
™
1 { 3 |- ] } 1 ! | 1 [ 1 1 ] 1 | ] 1 | 1 1 1 1 l 1
) ¥ 1 . ] 1 1 i i Lo 1 ] i 1 1 i 1 ) T )] 1 H ] L] ]
BOX
CULVERT
&
BRIDGE . o
Dimension e
e}
—
. X
HO
q:un
=
| | L | q 1 ] [ [} ' [ ] I 1 I f 1 ! ‘ ' : ¢ ] ] 1
l 3 + L T 1 . T ] T ¥ 1 ¥ T ) ¥ i i 1 ¥ i i [ ] i
RIGHT OF WAY {m) 15.0
——t—4 : { t } ; ; : : : : ; —— : : ; : : ; —
Horizontal Fair t 1 \ : : | 1 1 1 '
ALIGNMENT i 1 + —t } t ; ! —+ t } } | B ¢ 1 ' } i 3 ; T i
Vertical Fair
— —
ROUTE 10., AGENCIES "ARD
[ 1 » [} 4 1 1 1 ! l 1 | . ! ! 1 ! 1 t 1 ) ] 1 [ |
t T T t T T T et I ry 1 T 1 T ' ] ] 3 1 1] { a i ] 3
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rigure 9.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON THANI
NAME OF CROP JAN.| FEB|MAR|APR| MAY [JUN [JUL.|AUG|SEP |OCT |NOV.|DEC.
RICE, st croP G & & X
MAIZE ¢ £
|
i
TOBACCO (VIRGINIA & LOCAL) ! G =SS S
!
% =X
SOYBEAN MOSTLY . =8 =X
VERY LITTLE i G- *—x
VERY LITTLE : o—&5 ¥
]
KENAF G- & %
CASSAVA | @ &
]' 4
E
MUNG BEAN , G- K
GROUND NUT {MORE IN DRY SEASON (=& : =
LESS IN RAIN e—S )
i
COTTON i G & ¢ x
!
SUGAR CANE i 6 &
| %
Note FIRST CROP SECOND CROP

[ £, - L¥] LYJ
7

Q@
(1))

L= A x . Cal
sowing growing season harvesting
sSeoson season

9 - 12



TABLE 2.3.1

CULTIVATED 2

CULTIVABLE LAND

(197%)
L UNIT = 1000 RAI (KM™2) 1
AMPHOE AMPHOQE CULTIVATED LAND UNUSED CULTIVABRLE LAND
CODE NAME FADDY LIFLAND TOTAL PATLDY UPL.AND TOTAL
29.375 (143.0) 11.875 ( 19.0) 101.230 (14&2.0) - 10.500 ( 16.8) 10.500 ( 14.83)
0216 KUMPHAWARI 26,200 ( 42.0) £.875 ( 11.0) 33,125 ( 33.0) - - -
0217 NDNG HAN £32,12% (101.0) S.O00 ( 8.0) &£2.125 (109.0) - 10.500 ( 16.8) 10,300 ( 14.2)
TABLE 9.3.2 CROP PRODUCTION
ITEM FADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF COTTON UPLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAIL)
1921 P12 0.05 - 0.13 2.02 65.54 Z2.22 - 11.97 107.0%9
1937 95.12 0.05 - 0.12 S 6H.51 2.08 - 11.97 107.09
1992 WITHOUT PROJECT ° @5.12 0,05 - 0.11 .36 6.48 1.95 - 11.97 107.09
WITH PROJEET 5. 12 0.05 - 0.10 2.2% &£.72 1.80 - 11.%97 107.0%
2001 WITHOUT PROJECT 95.12 0.05 - 0.10 B.60 6.41 1.7a - 11.97 107.0%
WITH PROJECT 95.12 0.05 - G.0% 3.592 L 1.464 - 11.97 107.09
CROP YIELD (KG/RAI)
1921 262.2 233. 6 - 123.3 1973.8 L355.5 124.1 -
1987 262.2 235.0 - 128.3 1975.8 ASPS.0 124.1 -
1993 WITHOUT PROJECT 262,72 236.4 - 122.3 19732.8 L4634, 6 124.1 -
WITH PROJECT 2465.4 240.7 - 127.%2 1987.7 &H74.5 134.1 -
2001 WITHOUT PROJECT 262.2 232.3 - 128.3 19735.8 &L37.9 134.1 -
WITH PROJECT 269.7 242.5 - 132.0 2003. 46 &782.0 124.1 -
CROF PRODUCTION (TON)
1981 24,942 1z - 14 o, Y62 42,247 297 - 4%,139 74,032
1987 24,9432 13 - 15 &, 300 42,939 27% - 49,547 74,470
1993 WITHODUT PROJECT 24,743 13 - i4 &y H4A7 42,961 261 = 432,898 74,341
WITH PROJECT 25,244 12 - 12 61333 44,523 241 - 51,623 74,877
2001 WITHOUT PROJECT 24,943 13 - 13 7.122 42,837 239 - S0, 275 75,218
WITH PROJECT 25,651 12 - 12 7. 033 45,086 220 - D2, 3P0 73,041
NOTE ¢ SYMBOL "—" MEANS ZERO OR NEGLIGIBLE SMALL
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TABLE ?.3.3

FARMGATE PRICE AND PRODUCTION COST

PADDY MAIZE

GRUNL

KENAF

ITEM BEANS CASSAVA  SUGAR COTTON
NUTS CANE
FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (1981 — 2001) 3,887 2,750 9,441 597 671 4,511 -
WITH  PROJECT (1987 - 2001) 3,984 2,817 9,641 612 671 4,428 -
CROF PRODUCTION COST (BAMT/RAI)
WITHOUT PROJECT (1931 = 2001) 612 428 1,010 759 2,506 50% ~
WITH  PROJECT (1937 - 2001) 5 453 1,010 738 2,506 S0% -
TABLE %.3.4 NET PRODUCTION VALLE
_ (1000 RAHT)
WITHOUT PROJECT WITH
VEAR - PROJECT
PADDY  UPLAND TGTAL PADDY  UPLAND TOTAL
1987 32,738 14,076  S2.814 39,953 14,111 54,044
199% 38,738 14,240 52,973 41,151 14,896 56,047
2001 ©,738 14,432  §3,170 42,772 15,360 52,132
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Figure 9.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Table 9.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-9 (33.4 km)
Unit Fipancial .
Items of  Unit Rate {DBST) {Soil Aggregate Surface)
Q'ty )] O'b Financial Economic , Financial Economi,
Y cost (103B) Ccost (103E) Q'Y oot (1078)  cost (10°8)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 74 1,110 1,010 74 1,110 1,010
Excavation ~ Soil m3 20 0 o 0 0 0 0
Excavation - Hard Rock m3 160 0 0 o 0 o 0
Embankment . 45 110,700 4,981 4,523 110,700 4,981 4,533
Selected Material m3 80 70,800 5,664 5,040 70,800 5,664 5,040
Soil Aggregate Surface or Subbase m3 105 49,600 5,208 4,635 49,600 5,208 4,635
Crushed Stone Base m3 3710 32,600 12,062 11,097 4,400 1,628 1,497
Soil 2Aggregate Shoulder m3 105 14,000 1,470 1,308 1,00 199 177
Prime Coat and DBST m2 S5 183,700 10,104 9,094 24,800 .1,364 1,227
Pipe Culvert m 2,100 1,440 3,024 2,782 1,440 3,024 2,782
Box Culvert m 16,000 0 0 0 0 4] 0
Long Span Bridge m 80,000 o] 0 0 0 4] 0
Short Span Bridge m 40,000 219 8,760 7,796 219 8,760 7,796
Sub Total {a) 52,384 47,297 31,939 28,700
Miscellaneous Works (a} x 7% 3,667 3,311 2,235 2,009
Total (b) 56,051 50,608 .34,174 30,709
PHYSICAL CONTENGENCY (b) x 15% 8,408 7,591 5,126 4,606
ENGINEERING AND
ADMINISTRATION (b} x 103 5,605 5,061 3,417 3,070
——— e JP— e e 4 S S - o e e S A e v R i s o e R D S e P AL . SR o o S T A D Ak el L A A M o o . T Y D R S o P A W o i e o S S i o e M A =
Sub Total 14,013 12,652 8,543 7,676
LAND ACQUISITION
Highly Developed Land ha 50,000 50 2,500 2,500 50 2,500 2,500
Less Developed Land ha 15000 O O O __ _____©° 0 o
Sub Total 2,500 2,500 2,500 2,500
GRAND TOTAL 72,564 65,760 45,218 40,887

9 - 1%



Table 9.6.1 COST AND BENEFITS

(F4 STANDARD)

(1000 BAHT)

COsT BENEFITS DISCOUNTEDR(12%)
YEAR CONST. AGRI. vac RMC
COST BENEFIT SAVING SAVING TOTAL LOST BENEFIT
1934 13,1352 Q O o 0 18.47% 0
19835 32,380 0 0 o ¢ 41,245 0
1986 19,728 Q 0 0 0 22,093 0
1987 0 1,250 G, 3V3E 1 72644 0 L, B2T
19338 O 1,553 6:791 15 5,359 0 G2 644
1989 0 1,356 7,187 29 075 0 bq 459
1990 Q 2,160 7,388 43 P2 770 O L2222
1991 0 2,463 7,986 57 10,3506 0 T2961
1992 a 2,764 2,304 71 11,221 O S, &35
1993 0 3,069 8,782 86 11.937 Q 9+ 400
1994 16,166 2,306 9,334 107 12,747 7313 5,148
1995 0 3,542 7+286 128 13,557 0 4,38%
1996 0 3,779 10,433 130 14,367 0 4,626
1997 0 4,016 10,990 17 15,177 0 4,263
1993 0 4,252 11,542 193 15,987 0 4,104
1999 o 4,439 12,094 214 16,797 0 3, 850
2000 Q 4,725 12,644 236 17,607 0 32603
2001 ~31, 4600 4,962 13,198 257 18,413 -5,773 3,363
TOUTAL 5S50.326 48,137 143,242 1,758 123,133 83,357 77,162
LDISCOUNTED ECONOMIC COSTS @ 23,357
LGISCOUNTERD ECONOMIC BENEFITE @ 77,1462
AGRICULTURAL DEVELOPMENT BENEFIT 12,212
VoG SAVING 58,401
RMC SAVING 549
NET PRESENT VALUE = ~&2 195
BENEFIT COST RATIO : 0.93
INTERNAL RATE OF RETLRN @ 11.1 %

8 - 20



Table 9.7.1 SOCIAL INDICATORS
{Proposed Route IM-9)

population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe (km)l/
Per capita time savings (10-9)
Score

Access to Artery Highway
Average distance to highway (km)1/
Per capita time savings (10-%)
Score

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

Score

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

Access to Medical Facilities

Average distance to facilities (km)l/

Per capita time savings (10-4)

Score

"

4

23

"

27.9
32.5

48

9.5
0.020
59

0.019
0.00s6
50

8.3
0.018
42

3.2
0.007
28

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
bverage distance to school (km)
Per capita time savings (10-4)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
El 4/
E2 5/
E &/
Degree of 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
(/W) - (a/w3/

Score

Total Score

-

.

.

a0

a8

-

L4

7.8
8.3

0.074
40

264

34.1
34.1
2,01
128

135.9
131.1

4,182
4,034

347

9 - 21

Note:

Y

{ ) 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
pPopulation in the sample area.

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

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

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

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

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

- Agricultural sector shares 40% of GRP, and

~ Crop production shares 80% of agricultural
Production.



PROPOSED ROUTE NO. IM-10

Changwat : Udon Thani / Nong Khai
A.Phen (J.R.2022) - J.R.212
Length - 48. 1 KM.



SUMMARY

PROPOSED ROUTE IM-10

LOCATION OF PROPOSED ROUTE

Item Description
Changwat Udon Tani/Nong Khai
Origan A. Phen (J.R.2022)
Destination J.R.212
Length

Total 48.1 km
Improvement Section 48.1 km
DOH Road 0 km
ARD Road 48.1 km
Others O km
New Alignment Section 0 km

Surface Type and Condition
Terrain

Influence Area
Area
Population (1982)
Principal Crops

Trafific (ADT)
Existing
1993
2001

Proposed Standard
Total Section

Construction Cost
Financial
Economic

IRR
B/C
Section 1 (26 km)E/

Construction Cost
Financial
Economic

IRR
B/C

Recommendation

Scil Aggregate, Good - Poor
Flat and Rolling

411 xm?

32,200
Paddy

157
485
615

F4 (DBST)

87,680 . 103 ¥
79,533 . 10° g

7.7 %
0.68

45,614
41,344

12.4 s
1.03

For immediate implementation of
Section 1

N
ff v
w 4
{ /f/ﬂ T °
™~
N i UDON -
& Lol THAN i PHA
& 22
} 2a 22
i
- yi l'
§ §§‘ ) LY KHOM "
N :
- N "
¢ 5 .
[] -
1
H ]
(] 1)
KHON] *
1 KAEN )
OPHET! 209 ASN A
208 !
AHA
A
3 PO ET | .-+
'P l" 3 Y
1] )
N 4 - ¥, 2z 1 '
- ™~ =~ 20 1
CHAIYA / S o Lo
2 s HOK, ;Y b
- LY ¥ rd, . |
~, 20 :
LY ‘\ I!
0% - 45 i . 2 ) y
L ]
N -
Y hy T ssa T AL
PR T
AKHON e ol | RAM L "
LOP \ . - nmsa)l, e oo sun 2 \
1 ; ful !
! 24 PO H
) - 24 )
3. i '
PHRA MAXHON \
51 AYUTTHA .
- ..'__.-—‘ —— T

BAMNGKOK

."\\;/’,/"

PRACHI 3
/ ———  Nafional Highway
c _ Provinclal Roaod
........ — Proposed Roule

1/ A section which has ADT of more than 300 in 7th year after

opening.

e




1. GENERAL 2.2 Base Year Traffic

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

manual classified counts as shown below:
The proposed route extends in two Changwat of Udon Thani and Nong Khai.

The route starting at Amphoe Phen on Route 2022 runs northeastward passing Proposed Road Link

through Ban Nam Chum, King Amphoe Sang Khom and Ban Chaeng Dan and ends at
the intersection with Route 212, 1Its total length is 48,1 km. (Figure

10.5.2) K A.Sang Khom Y

The terrain is almost flat and rolling. In the influence area, there : 0

v

exists several village with total population of 32,200. There are three ’. ';;
e

medical centers, one hospital and twe secondary schools along the ? Eb

a® [une

proposed route. B. Phu Saodet

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

road network to connect two artery highways, Route 2022 and 212 in the

agriculturally developed area and also play vital role to connect King Leqend O Road Node

Amphoe Sang Khom. [ ] Road Link Code

1.2 Condition of Existing Road @B W Proposed Road Link
Condition of existing roads to be ytilized for the proposed route is sum-— mwom (Qther Road

marized in Table 10.1.1., The details are shown as the results of inventory

Traffic Volume in Base Year

survey in Table 10.1.2.

Vehicle Type

5 Source Link
- TIRAFFIC (base year) No. P/C P/P L/B M/B H/B P/T 4/T 6/T 10/T ADT
2.1 Method Manual Counts 1 2 37 5 5 5 4 32 142 - 234

{1982)

Growth Rate Method was employed for traffic forecasting as no diverted 2 - 44 1 4 1 5 3 8 - 66

traffic is expected after improvement of the subject road.



2.3 Transport Movement GROWTH RATE OF FREIGHT MOVEMENT

Passenger movement in terms of trips per day and freight movement in terms

o

of tonnage per day on the proposed road links were estimated multiplying GROWTH RATE (% P.A.)
traffic volume in base year by the occupancy or average load obtained ITEM 1981 1937 1993
from roadside interview, as shown below: 1987 19932 2001
NON-AGRI. 7.9 7.9 7.9
AGRICULTURE 0.4 0.4 0.4
FREIGHT 2.6 . .
PASSENGER MOVEMENT {1982) FREIGHT MOVEMENT (1932) 2.6 E_f_
PROPOSED TRIPS PROPQSED TONAGE PER DAY
ROAD FPER ROAD )
LINK DAY LINK NON-AGRI. AGRI. TOTAL 2.5 Induced and Developed Traffic
1 557 i 100 234 334 The following ratios are used for the estimation of induced and developed

2 3032 2 7 16 23
. traffic described in 7.3.3-3) of the Main Report:

2.4 Future Growth of Transport Movement

RATE OF INDUCED AND DEVELOPED TRAFFIC
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 YEAR
ITEM - —— —
shown in the following tables: 1927 1993 2001
INDUCED 15.0 15.0 15.0
GROWTH RATE OF PASSENGER MOVEMENT DEVEL OFED 0.0 s g 2.5
R — L e -
GROWTH RATE (% F.A.)
- — —— 2.6 Future Traffic
ITEM 1731 1937 1993
- - - ffic C iti
1937 1993 2001 1) Traffic Composition
PER CAPITA INCOME 4_;— —"—;_5 4.7 The movements of passenger and freight traffic were transformed into traffic
TRANS. PRICE INCREASE 4.5 4.5 4.5 . . )
POPULATION 2.1 1.7 1.5 volume by vehicle type applying future traffic composition as shown in the
PASSENGER MOVEMENT b1 6.1 6.1 following table:

10 - 2



TRAFFIC COMPOSITION 3. ASGRICULTURAL DEVELOPMENT

(UNIT = 7 3.1 Present Condition

LINK AR PASSENGER FREIGHT Almost all of cultivated land in the influence area is covered by paddy
YE -
NO. P/C P/P L/B M/B H/B P/T 477 &/T 16/7 fields. 1In the upland field, cassava ranks first followed by kenaf, ground-
1 1932 3.6 66.1 8.9 12.9 8.9 2.2 18,0 79.8 0.0 nuts, beans and sugar cane. Unused cultivable land for both paddy and
1987 7.2 &2.4 2.9 12.8 g.1 6.1 17.5 62.0 8.4
1993 11.6 53.1 10.1 13.1 7.2 10.8 14.8 53.9 18.5 upland field is scattered in the area.
2001 17.4 52.2 11.0 13.5 5.9 17.0 16.0 35.0 32.0
2 1982 0.0 82.0 2.0 2.0 2.0 321.3 i12.2 50.0 0.0 Land use and capability conditions in the area of influence are shown in
1987 5.8 82.2 2.6 7.3 2.1 27.5 18.0 46.1 8.4 )
19923 12.7 75.3 2.4 6.5 2.2 23.0 17.2 41.3 12.5 Table 10.3.1, and Figure 10.3.1.
2001 22.0 66.0 4.3 5.3 2.3 17.0 146.0 35.0 32.0

Typical cropping calendars in the Udon Thani and Non Khai areas are shown

in Figure 10.3.2.
2) Porecasted ADT

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

Future agricultural development in the area of influence was projected for
in the following table and details by road link by traffic type are shown

both cases of without project and with project. The projected planted
in Table 10.2.1.
area, unit yeelds by crop, and the conseguent production volumes are shown

in Table 10.3.2.

AVERAGE FUTURE TRAFFIC ON FROPOSED ROUTE Farmgate prices and production costs of the selected crops are estimated

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

TYPE OF VEHICLE shown in Table 10.3.3.

YEAR . -— ADT M/C  TOTAL
G/T
P/C L/B M/B H/B P/P&T 4 /T_ 6/T ! 2 e Based on the above projected production volume, farmgage prices,
T mmmes —me 9 190 223 419
igg; ) g g 1; 2 gz i‘? ;i 19 228 o252 485 production costs and land preparation cost estimated separately, net
001 40 17 21 9 137 14 35 Y4 307 3072 615

- —_— production value (NPV) was obtained as shown in Table 10.3.4. 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.

io - 3



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 calcnlated 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

Without Project With Project

Vehicle QOperating Cost Saving

(Unit: 1,000 Baht)

Road Class _1987 _1993 _2001
1 (¥4) 5,921 8,434 12,204
1+2a (F4+F5) 5,468 7,860 11,3e8
1 (F4: only Link 1) 4,708 6,760 9,713
2a (F5) 3,013 5,177 8,137

5. ENGINEERING

5.1 Preliminary Design

Link 1} Nos.of WNos.of Load Class 1) Nos. of
Length Road Wooden Narrow Length Wooden
No. Terrain {km) Class Bridge C.Bridge (km) Case Case Case Case Narrow
1 2 3 4 Bridge
1 Rolling 26.0 2B 2 0 26.0 }1 1 1 }ZA 0
(F4) 2a - J(F5)
2 Flat & 22.1 3 1 0 22.1 0
Rolling

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

1) Road 1 :

Paved Road

Road 2R : 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.

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%

10 - 4

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

as shown in Figure 10.5.1

1.0m
2.0m

0.7m (above flood level)

2.5%m
15.0cm
15.0cm

20. 0cm



In case of F5 Standard

Soil Aggregate Surface CBR>20%

(1

Selected Material CBR> 6%

L13

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

Work quantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 10.5.1.

Total financial and economic construction costs by applied road class are

as given below:

15.0cm

20.0cm

¢ 1l00cm

200 m

500 m

2,4m x 2.4m

as required

RC - Slab

PC - Girder

as shown in Bridge List in Figure

10.5.2

10.5.2,

10

Financial and Economic Construction Cost

Construction Cost (103 B)

Road Closs Length Remark
{Xm) Financial Cost Econcmic Cost
F4 (DBST) 48.1 87,680 79,533
F5 (Laterite) 48.1 53,516 48,457
F4 + Fb 48.1 69,147 62,674
Adopted to link
P
4 45,614 41,344 5300 in ADT
Adopted to link
F5 23,532 21,328 <300 in ADT

6. ECONOMIC EVALUATION

Yearly distribution- of the economic costs and benéfits, and’ the calculated
econcmic indicators for evaluation are given in Table 10.6.1, 10.6.2, 10.6.3
and 10.6.4.

The result indicates that the proposed project seems to be not feasible
under F4 Standard but a partial section of higher ADT will be feasible

under F4 Standard.

7. SOCIAL IMPACTS

Detailed data and results of quantification of indication of social impacts

are tabulated in Table 10.7.1.



‘fable 10.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Oorigin A. Phen (J.R. 2022)
Destination J.R. 212
Length
Total 48.1 kn
Improvement Section 48.1 km
.DOH Road 0 km
ARD Road 48.1 xm
Others 0 Jm
New Alignment Secticon 0 ¥m
Terrain Flat and Relling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 5.0 m -~ B8.0m, 6.5 m (Weighted average)
Embankment Section
Length 48,1 km
Height 0.2m~- 1.5m
Cut Section
Length 0 ¥m
Depth m - m
Surface Type and Condition
SBST or DBST Good 1.0 km
Soil Aggregate Good -~ Poor 47.1 km
Earth 0 km
Pipe Culvert 2 each
Box Culvert 0 each om
Bridge
Permanent Bridge 1 each 4.0 m
Narrow Concrete Bridge 0 each om (4m)
Wooden Bridge 3 each 75.5 m
Overflow Section 0 place 0 km




Table 10.1.2

ROAD INVENTORY (1)

48.1

PROPOSED ROUTE NO. _IM-10 ROUTE NO. ARD A. PHEN (J.R., 2022) v J.R. 212 ®l o n
UDON THANI / NONG KHAT
T T 1 T T T T T T T T T i | —— T T t T T 1 T 1 T i T { b i T
<t W =0}
STATION  (Km) c o < © ® = 5 = S g & o & ~ b a o
L L [
gttt
= =
VILLAGE 5! 8 S & &
@ [ © 08 A mg a o o 4] 08
- Name Z 00 58 S o ZQ0 %83 208
w
- Household (H) R “ % n o o N
- Population (P) LTS LT A e Az Siaia o =
L] L 1 1 1 1 1 [ 1 ! 1 1 | ] i 1 1 i ! 1 1 ] ! 1 ] [} i { )
1 T T T T 1 T 1 T T ) 1 1 T T ] T ) 1] T 1 T ¥ [) i L I I
TERRAIN Rolling Flat
L 1 i 1 1 1 1 1 { 1 1 1 1 ! 1 1 | 1 ] 1 1
Fo tion 1 T T T T 1 i | T T 1 i i T 1 1 | ] 1 1 1
II_‘E 5.5017.00 8.00 6.00 8.00 6.50 6.00 7.00
o z ] : | | | | | i —t—t i |
CROSS
ECTTON Height (m) 0.20]0.74 1.00 0.40 0.20 1.00 0.20 0.50 1.5 0.30 0.50 0.p0 0.20 0.40
5 1 1 ] 1 i 1 ) i 1 ! ] 1 | ] ]
Cutting 1 1 1 i 1 1 L) | 1] [] t ] I § I 1
Depth {m)
1 | i { 1 L1 1 I [ ] ] | 1 1 | ! } 1 1 1 | I ] ! 1 ] 1 ! }
T i 1 T 1 T ¥ ¥ 1 T T ] 1 | T 13 T T 1 I 1 | | H 1 I i ¥
Type/Length D.T. Laterite
PAVEMENT — 4ttt pre
Condition Good Poor
l 1 ! 1 1 1 i 1 L L 1 ] l 1 I 1 | } 1 ! 1 1 1 1 1 l 1 ! '
Overflow ' ! ' ! ' ! ! ¥ ! ! V ¥ I i v T U i 1 T T i i 1 T { T )
FLOODING Length(Km/Height(m)
t } } } i } 4 ; } i f : } ] } } } t } 4 f + } } } t
Left Bush Paddy Bush Swamp
LaND bt ——— —t—t— Pttt —
Right Paddy Bush Swamp
L 1 i [ 1 L 1 1 ! | ! 1 ! ' [ 1 l | i | i L | | ! '
PIPE 13 { ¥ 1 ] 1 ¥ ] T [ T L i 11 1 { ) ] 1) ] ] ] { [3 4 1 ]
CULVERT Total Number 43 pipes
— F——t— —ttt tt—+ 4+ S N I
. [
Station (Km) < . © o
— e . .
3 5 2
t } } ¢ } | f f — f f f f f f f { } f ! f } i } —t—t
BOX 2 8 g
CULVERT © o~ <
5 o o o
BRIDGE . . 8 » b i
Dimension = 8 8 8
b= < h~ <t
WA . . .
HO e
8 4 d i
O~ = = =
—t
]
RIGHT OF WAY (m) 15.0
-ttt 4ttt — —}
Horizontal Poor Fair
I 1 ! 1 ] ] { ! 1 1 1 1 | 1
ALIGNMENT vertical T T 1 T ¥ T T 1 T i 1 T } i T } } f } } ! l } ! i } ! —}—'—'{"
Poor Fair
F—— et et —_t S S— N S I
ROUTE NO., AGENCIES ARD i t ! ?
]
f : ; —t } + } } t } t f ¢ F ; t } } ; } ; 1 ! } i + } At
i0 - 8§




PROPOSED ROUTE NO.

ROAD INVENTORY

—IM-10 ROUTE NO. ARD A. PHEN (J.R. 2022)" B.PAK BUAI (J.R. 212} (Cont'd) = 48.1
UDON THNAI / KHON KAEN
— ! J T T T T 1 T T T T T T T i T j 3 f T T | T T T T 7 T T T
o o~ <
STATION  (Km) a - =5 0 @ e o oy © ® 3 n o & A 2
L] ] [ 1 1 [
s T I ] ] T o : { ; T }(_go } } i : _= 1' ; : } 1' Jl_ g } = ‘: ‘: : }' E :
VILLAGE 8 a 1
n 4] zﬁ
- Nama n =z
- ﬁ = B o
nod 0o o
- Household (H) Q8m oo 2 @0
. nu . [} i
- population (P) ; ' Crmp mrn o mo
! } ) 1 ) L : 1 ! ! ] 1 ' ] ! { 1 —1 ' | ! 1 1 1 ] ] |
— ] ! ! i i T 7 ] 1 1 1 T 1 1 T 1 i T T i i 1 i [ ! 1 { 1
TERRAIN Flat Rolling
— —f— ——t —+——rt e ] ——t—t—t—
Formation ! ' | | ' ! L I
width {(w) 5.00 5.50 6.00 5.00 6.00 7.00| 5.50 |
L]
CROSS Embankment T ' : : : l } - ! i : I + i [ ! 5 } ; : %
SECTION Height  (m) 0.60 0,50 0.20 [0.30 0.60 0.30 0.40 0.60| 0.50
[ 1 n .
Cutting ' v E : t t 1 { % — i } } { i } } ! } !
Depth (m)
] 1 ] i ! ! 1 1 ] 1 ] 1 1 1 ] ! ! ! 1 1 1 3. i 1 1 ! ! ! ] 1
1 { i ! [ L T i T T 7 i T { 14 T T i ¥ T ] i 1 i ) i i ¥ i
Type/Length Laterite
DAVEMENT — — i } } } } } } } f —" : } f } } { } } } ; } | | } f —
Condition Poor
e~ -+ttt 4+ttt —t—t—t
FLOODING Length(Km/Height{m)
i N EH { 1 1 ] [ i ] 1 | { [ [ 1 1 1 ! 1 1 1 1 Ll { ]
1 13 1 1 ] Ll 1 11 1 b r [] 1 | [] 1] 1] T 1 | 1 [ 1 I ’ 1 1
Left paddy Bush Paddy
LD — ——i R e T e S — F—t——t—
USE Right Paddy Bush Paddy
! 1 ! ! ! 1 | 1 ! ] ! 1 1 L ! [ I ! 1 { ( ] 1 $ 1 {
PIPE ] 1 [ i ] L} L) ] ] I 1] ] 11 13 T + L 1 ) L) i N |3 ] 1] []
VERT Total Number
CUL ! I 1 I 1 [ ! 4 1 1 1 ! i ) 1 ) 1 1 1 1 ! L 1 ! t ] ! | ' l
1] 1) 1 13 ] ] ] [ ¥ [ [1 [} T 1 L I |4 1] [} [ v | { ] [} 1 ¥ T [ [
Station (xm)
1 ] ] 1 [ ] 1 ] 1 1 [ | ! i 1 1 1 ! ! l | 1 ) | ] ] 1 { ! |
L o T ¥ ] Ll L] T T 1 [} ] 1 B ] i ] 1 1 3 ] 1 ] | I T ) ¥ 1 ]
BOX
CULVERT
&
BRIDGE )
Dimension
T ! } t } —t t ; —1 ; ) —it +— ; ] l ; } + } t f t ] —t L
RIGHT OF WAY (m) 15.0
— et — R B B S R E T s o e —tt
Horizontal Fair Foor l I L ] I ! 1 y ] 1 1 ! [ ] .
ALIGMMENT } | 3 } } ; } | } } ] } } i T 1 i j i I i T 1 i } i ; ] t
Vertical Fair Poor
— — — ! R S T B T S e B i —t—t— :
POUTE NO., AGENCIES ARD ' , \ |
— e —




Table 10.2.1 TRAFFIC VOLUME ON

ROUTE IM -10

YEAR 1967 1993 2001
LINK 1 2 AVR. 1 2 AVR. 1 2 AVR.
N+D [ 4 - 1z 13 i3 23 2% 34
P/C I 1 1 1 2 2 2 =1 5 S
v 0 0 0 0 0 0 | 1 1
TOTAL b 3 6 13 15 15 37 42z 40
N+D 7 b 5 11 3 8 21 7 14
L/R I 1 o 1 2 Q 1 3 1 2
v 0 0 0 0 0 0 1 0 0
TOTAL a 2 9 13 4 2 24 g 17
N+D i0 S 3 15 & 11 25 7 iz
M/B I 1 1 1 2 1 prd 4 1 3
DV Q 0 0 Q 0 0 1 o i
TOTAL i1 b ? 17 5 13 30 10 21
N+D & 1 4 3 2 3 11 4 =
H/B I 1 0 1 1 0 1 2 1 1
pv 0 o o O 0 0 0 0 0
TOTAL 7 2 S 10 3 & 13 4 9
N+D 58 59 59 82 77 79 123 108 11¢&
P/PYT 1 S ¥ 9 12 11 1z 18 146 17
v 0o 0 0 3 2 3 4 4 4
TOTAL &7 68 67 97 21 2?4 145 128 137
N+D z3 2 146 25 2 15 23 2 13
47T I 4 0 2 4 0 2 4 0 2
nv 0 0 0 1 0 o 1 0 0
TOTAL 22 1<) 19 30 2 17 28 2 16
N+D io% & 62 31 = 44 3 | 3 29
&/T I 146 1 4 1z 1 7 B 1 4
v o 0 o 3 o 1 2 0 1
TOTAL 126 7 71 26 =1 54 &1 4 35
N+D 14 1 2 28 2 16 47 3 27
10/T7 I 2 0 1 4 0 2 7 G 4
DV 0 0 0 1 0 1 2 0 1
TOTAL i& 1 9 23 2 17 S9 4 32
N+D 232 231 146 263 109 192 334 171 259
ADY I 36 12 25 39 14 29 S0 26 39
Dy 0 0 0 4 4 & ii 6 v
TOTAL 273 23 190 311 129 228 393 202 307
N+D 273 136 210 290 167 234 331 224 282
M/C 1 22 14 18 23 17 20 23 20 22
ov o 0 0 S 3 4 S 4 4
TOTAL 295 130 228 318 187 258 360 249 307
N+D 511 2146 375 953 277 426 &66 395 S
TOTAL I 58 26 43 &2 33 49 74 44 51
v 0 0 0 i3 7 10 ié 10 13
TOTAL 569 242 417 62% 317 485 755 451 615
NOTE
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC

10 - 10
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rigure 10.3.2 CROPPING CALENDAR(1) CROPPING CALENDAR(2)

0200 CHANGWAT UDON THANI 0300 CHANGWAT __ NONGKHAI
NAME OF CROP JAN |FEB|MAR|APR| MAY [JUN.{JUL.|AUG|SEP.|OCT. |[NOV.|DEC. NAME OF CROP JAN.| FEB/MAR|APR| MAY.|JUN.| JUL..[AUG] SEP|OCT.
RICE, 1! CcROP ¢ o @ X RIGE, 1% CROP & &
RICE, 2" CRoP P=—0—
MAIZE G—8 3 N
TOBACCO (VIRGINIA & LOCAL) \ L
TOBACCO (VIRGINIA B LOCAL} G o=
=T ¥ KENAF & O 3
SOYBEAN MOSTLY ' «
VERY LITTLE G- ¥—X JUTE & & s
| ® —d
! CASSAVA
KENAF 6——0 %
|
CASSAVA ' ® & MAIZE o—0 Yet—X
|
| MUNG BEAN il %X
MUNG BEAN . ol N .
. ¢-e T GROUND NUT [Moas IN DRY SEASON ¢=© =X
i LESS IN RAIN. [ —x
GROUND NUT {MOREINDRYSEASON( &= %
LESS IN RAIN &—o 3
| COTTON G & %
COTTON fe & ¥ X SUGAR CANE G
i
SUGAR CANE : G &
| X
1

Note - FIRST CROP

fe O 1) o

L= A4 N ™ " v .
sowing  growing seoason harvesting
season se0s0n

SECOND CROP
—0 %

*

io0 - 12




TABLE 10.3.1 CULTIVATED % CULTIVABLE LAND

(1979)

[ UNIT @ 1000 RAI (KM~Z) 1
AMPHOE AMPHOE cuLtivaTen Lewo UNUSED CULTIVAELE LAND -
~ODE NeME pADDY uFLAND roraL ParDyY LPLAND S

LH0.000 ( 246,.0) 0,125 ( 0.2) 60.125 ( 96.2) 2.500 ( 15.2) 8.125 ( 12.0) 17.625 ( 23.2)

0204 FHEN 21.250 ( 34.0) 0.125 (0 0.2) 21.37% ( 324.2) 0.125 ( 0.2) S.000 ( 8.0) S.125 ( 8.2)
0207  SANG KHOM 25.625 ( 41.0) - 25.62% ( 41.00 3.750 ¢ L.0) F.1259 ¢ 5.0) LH.8375 ( 11.0)
0205 PHON PHISAI 12,125 ( 21.0) - 13.125 ( 21.90) S.6235 ( %.0) - 5.625 ( 9.0)

——— — o — J—

e ot ey P e S et St St e e S i S o o e _———

ITEM PADDY MAIZE BEANS GRUND  CASZAVA SUGAR KENAF COTTON UFL.AND TOTAL

NUTS CANE TOTAL
PLANTED' AREA (1000 RAI)
1921 LS. 64 - 0,22 0,89 2,28 0.11% 1,65 - & 20 71.85
1937 646.06 - 0.22 0.3% 3.42 0.12 1,65 - bH.36 72.41
1992 WITHOUT PROJECT &4.45 - 0.22 .89 .70 0.12 1,465 - L, SR 72.03
WITH PROJECT 63,06 - 0.22 0.3% 4,164 0.13 1.6% - 7.04 75.10
2001 WITHOUT PROJECT (Y - 0.22 0,29 4,00 0.14 1.65 - b 839 732.85
WITH PROJECT 68.61 - 0,22 0.27 4,50 0.14 1.65 - 7.37 76.00
CROP YIELD (KG/RATH
1921 260.7 - 120.0 121.% 2252.1 A000.0 122.3 -
1987 260.7 - 130.0 122,64 2232.1 CT 122.3 -
1992  WITHOUT PROJECT 260.7 - 130.0 125.3 2252.1 &072.4 122,32 -
WITH PROJECT 265.5 - 152.2 124.3 2Z245.5 H102.9 122.3 -
2001 WITHOUT PROQJECT 260.7 - 180,40 124.3 2232.1 612101 122,32 -
WITH PROJECT 271.9 - 155.1 127.9 2262.5 L207.3 122.3 -
CROP PRODUCTION (TON)
1921 17,120 - 39 108 7,321 H34 201 - 8,354 25,874
1987 17,223 - 29 109 7:772 730 201 - =, 2851 26,073
1992 WITHOUT PROJECT 17,327 - 32 110 2,230 780 201 - 7,320 26,707
WITH PROJECT 18,068 - b4 111 ¥.335 785 201 - 10,472 23,540
2001 WITHOUT PROJECT 17,4866 - 29 111 2,933 23l 201 - 10,136 27, &02
WITH PROJECT 18,6355 - 40 114 10,1%0 263 201 - 11,409 30,044
NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL
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TABLE 10.3.3 FARMGATE PRICE AND PRODUCTION COST

[— ——

FARMGATE PRICE {BAHT/TON)
WITHOUT PROJECT (1981 — 2001)
WITH PROJECT (1987 — 2001)

CROP PRODUCTION COST (BAHT/RAIL)
WITHOUT PROJECT (1981 - 2001)
WITH PROJECT (1987 - 2001)

COTTON

PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF
NUTS CANE
31861 - 7,313 641 597 671 4,511 -
3,958 - 7:313 91641 612 671 4,424 -
503 - &&7 1,010 759 2,506 479 -
479 -

617 - 687 1,030 779 2,531

TABLE 10.3.4 NET PRODUCTION VALUE

(1000 BAHT)
WITHOUT PROJECT WITH PROJECT
YEAR - - - - m——— -
FADDY UPLAND TOTAL PADDY UPLAND TOTAL
1937 26, 687 2,597 29,284 27,281 2,441 29,922
1992 26,3247 2,740 29,587 29,382 3,112 32,494
2001 27,0632 2,945

30,008 31,367 2,422 34,789

10 -~ 14



Figure 10.5,1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE

£
. I v
30,100
RIGHT OF waY
D, VARIES .20, 3 po
ROAR BED
FPROHILE
] H i
J—— —
v
A o o e —— T T -
- 1,00
o~ FXISTING GROUND LINE
_| | tooun
DITCH —— PAVEMENT POSSIBLE SOURCE
POSSIBLE SOURCE SUBGRADE
FOR SUBGRADE
FILL SECTION
£
RIW R/W
30 po |
RIGHT| OF WAY
9 o
ROAL BED
[ e Lttt ol
2 | | X EXISTING GROUND LINE
‘1\"7 ?_,
100 MIN I | 100
DITCH th MIN.
- PAVEMENT
CUT SECTION
L
5 00
ROAD BED
175 3 |50 178
CARHIAGEWAY
I 6 |50 1
FRIME COAT
s 2%, 2% 5%
3 —_— — =
T ———
Y

SOIL AGGREGATE SUBBASE{ T2150)CpR = 20%,
SELECTED MATERIAL ( T=2001CEBRZ6%
SUBGRADE

— SQIL AGGREGATE SHOULDER

DOUBLE BITUMINOUS SURFACE TREAT MENT 1 T=28)
CRUSHED STONE BASE { T=130) CBA > 80 7
DOUBLE BITUMINOUS SURFACE TREATMENT { DBST) ROAD (Class F4)

L

—son AGGREGATE SURFACE ( T:150 ) CBR 220%
hew—— SELECTED MATERIAL{ T =200} CBR =6 "/
SUBGRADE

10 - 15 SOIL AGGREGATE SURFACED ROAD ({Closs F5 )
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Table 10.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-10 (48.1 km} (1)

Unit Financial (D2ST) (Soil Aggregate Surface)
Items of Unit Rate - - -
tey o o't Financial Economic e Financial Economi.
< Y Cost (1035) Cost (103B) Q'ty Cost (1033) Cost (1053)
DIRECT CONSTRUCTION COST
Clezring and Grukhing ha 15,000 113 1,695 1,542 113 1,695 1,542
Excavation - Sgil m3 20 o} 0 o 0 0 0
Excavation - Hard Rock m3 led 0 0 0 0 0 o
Embankmenc o~ 45 151,300 6,808 6,195 151, 300 6,808 6,195
Salected Material i~ 80 99,900 7,992 7,112 99,900 7,992 7,112
Soil Aggragste Surface or Subbase m3 10s 69,900 7,339 6,532 69,900 7,339 6,532
Crushed Stone Basa m3 370 45,900 16,983 15,624 10,700 3,959 3,642
3
Soll Aggreczte Shoulder m 105 19, 800 2,079 1,850 4,600 483 429
2 -
Prime Coait snd DRST m 55 259,100 14,251 12,826 60,500 3,328 2,995
Pipe Culver:z m 2,100 1,540 3,234 2,975 1,540 3,234 2,975
Box Culvers m 16,000 0 0 o] 0 D 0
Long Soen Bridge m 80,000 o 0 0 o 8] 0
Short Span 3ridge m 40,000 84 3,360 —-2:9%0 B4 ___ 3,360 2,290
Seo Total (&} 63,742 57,650 38,199 34,4186
Miscellaneous Works (2) x 7% e _ 4,462 4,036 ——2:878 __24.808 _____.
Totzl (b 68,204 61,686 40,873 36,825
PHYSICAL CONTENGENCY (b} x 15% 10,231 9,253 6,131 5,524
ENGINEZ2ING 2ND
ADMINISTRATION (b) x 10% L 6,820 ¢ 6,189 ___ _____ 2,087 3,683
Sub Totzl 17,051 15,422 10,218 9,207
LAND ACQUISITION
Highly Developed Land ha 50,000 38 1,300 1,900 38 1,300 1,900
Less peveloped Land ne 15,000 . WSS S35 ;s ss
" T 2,425 2,425
Sub Totzl 2,425 2,425 . .
79,533 53,516 48,457
GRAND TOTAL 87,680 9,33 ' !
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CONSTRUCTION QUANTITIES

AND COSTS (DBST + Soil Aggregate Surface) (2)

. t T
Items U:;t Ei?in;;ii IM~-10 (1-2) (26.0 km) 1/ Pmp;:ﬁ?o I?;l:;; N(grgl?irkm) 2/ IM-10 (T) (48.1 km) i:
'ty i o'ty Financigl Econom%f o'ty Financ%?l Economi o'ty Financ%fl Ecmmm¥
Cost (10-H) Cost (10-B) Cost (10-F) Cost (107B) Cost (1078)  Cost(ip’y
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 60 900 819 53 795 723 113 1,695 1,542
Excavation - Soil m3 20 0 0 o 0 o 4] 0 0 0
Excavation - Hard Rock o 160 0 0 0 0 0 0 Q 0 0
Embankment m3 45 59,800 2,691 2,448 91,500 4,117 3,746 151,300 6,808 6,195
Selected Material m3 80 53,000 4,240 3,773 46,900 3,752 3,339 99,900 7,992 7,112
Soil Aggregate Surface or Subbase m3 105 37,100 3,895 3,466 32,800 3,444 3,065 69,900 7,335 6,532
Crushed Stone Base m3 370 24,400 9,028 8,305 2,400 888 816 26,800 9,916 9,122
Soil Aggregate Shoulder m 105 10,500 1,102 981 1,100 115 102 11,600 1,218 1,084
Prime Coat and DEST m2 55 137,500 7,563 6,806 13,800 759 683 151,300 8,322 7,490
Pipe Culvert m 2,100 700 1,470 1,352 840 1,764 1,622 1,540 3,234 2,975
Box Culvert m 16,000 0 0 o 0 0 0 0 0 0
Long Span Bridge m 80,000 0 0 0 0 0 0 0 0 0
Short Span Bridge m 40,000 58 2,320 2,064 26 1,040 925 84 3,360 2,990
T T sw Total (a) T 33,210 30,018 TTTTTTTEL 675 15,006 " 49885777745 0%
Miscellaneous Works (a) x 7% 2,325 2,101 1,167 1,052 3,492 3,153
) TSE;; ® o T 35,535 --”-_55:119 - o 17,842-— 16,078 . 55,377 -__-“—j&gﬁgg"
PHYSICAL CONTENGENCY (b) x 15% 5,330 4,818 2,676 2,412 8,007 7,230
ENGINEERING AND
ADMINISTRATION (b) x 10s% 3,554 3,212 1,784 1,608 5,338 4,820
T swb otal T " sjesa 8,030 4,860 s,020 13,345 12,050
LAND ACQUISITION
Highly Developed Land ha 50,000 17 850 850 21 1,050 1,050 38 1,900 1,960
.EE?S Develog&§“£ipd __ ha 15,000 23 .35 .34 12 180 lso .35 525 _ _Egi_
Sub Total 1,195 1,195 1,230 1,230 i T ;,;2;- o ;,4ﬁ
GRAND TOTAL 45,614 41,344 23,532 21,328 69,147 62,67
Note: 1/ = DBST Link
2/ = Soil Rggregate Surface Link
3/ = Total Link
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Table 10.6.1 COST AND BENEFITS

(F4 STANDARD)

(1000 BAHT)
COST BENEFITS DISCOUNTED (12%)
YEAR CONST.  AGRI. vae RMG
COST EENEFIT SAVING SAVING TOTAL  COST BENEFIT
1984 15,907 0 0 0 0 22,348 0
1985 39,747 0 0 0 0 49,354 o
1986 23,860 0 0 0 0 26,723 o
1937 0 638 5,921 ~148 4,410 0 5,723
1985 0 962 6,340 -135 7,166 0 5,713
1989 0 1,285 6,759 -121 7,922 0 5,639
1590 0 1,609 7,178 -108 8,473 0 5,515
1991 0 1,932 7,59 -94 9,435 0 5,353
1992 O 2,256 2,015 -80 10,191 0 5,163
1993 0 2,579 8,434 -67 10,947 0 4,952
1994 23,280 2,854 3,906 -49 11,711 10,531 4,730
1995 0  8.128 9,377 ~50 12,475 0 4,493
1996 0 3,403 9,848 -12 13,233 0 4,262
1997 0 3,477 10,319 & 14,002 0 4,025
1998 0 3,952 10,791 24 14,766 0 2,790
1999 0 4,226 11,262 4z 15,530 0 3,559
2000 0 4,500 11,733 &0 165294 0 3,334
2001 37,894 4,775 12,204 79 17,058 -6,923 3.116
TOTAL 64,920 41,774 134,432 ~633 175,323 102,563 69,374
DISCOUNTED ECONOMIC COSTS : 102,563
DISCOUNTED ECONOMIC BENEFITS : 69,374
AGRICULTURAL DEVELOPMENT BENEFIT 14,283
VOC SAVING 54,995
RMC SAVING ~50%
NET PRESENT VALUE 3 ~33, 182
BENEFIT COST RATIO : 0. 68
INTERNAL RATE OF RETURN : 7.7 %
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Table 10.6.2 COST AND BENEFITS
(F43F5 COMBINED)

(1000 BAHT)
CosT BENEFITS DISCOUNTED(12%)
YEAR CONEST. AGRI. vac RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1984 12,535 0 0 o 0 17,611 o
1985 31,337 0 0 0 0 3Y,30% o
1926 12,802 0 0 0 0 21,052 0
1937 € 633 T. 4683 ~52 5,054 O 5,405
1933 0 P62 3,867 ~41 6,738 0 S.411
1999 0 1,285 Ga 265 ~29 7,521 0 5,334
19920 0 1,460% Ga 664 ~15 &,253 0 D 246
1991 0 1,922 7,062 -4 8,989 0 9,100
1992 0 2,256 7.461 o 9,722 0 4,926
1993 0 2,079 7:860 17 106,456 0 4,720
1994 13,552 2,354 8,301 32 11,186 64130 4,318
1995 0 . 128 85,742 46 11,916 0 4,297
1926 0 3,403 7,183 61 12,646 0 4,072
1997 0 3,677 vy624 76 13,377 o 2,845
1992 o 3,952 10,065 90 14,107 0 621
1997 0 4,226 10,506 105 14,837 0 2. 400
2000 0 4,500 10,947 119 15,367 ] #4185
2001 -30,139 4,775 11,388 134 16,297 -5, 506 2,977
TOTAL 46,087 41,774 125,404 540 167,718 78,602 66,088
DISCOUNTED ECONOMIC COSTS 73,602
DISCOUNTED ECONOMIC BENEFITS : &b, 088
AGRICULTURAL DEVELOPMENT BENEFIT 14,3385
Voo SAVING 51,137
RMC SAVING (23]
NET PRESENT VALLE : -12.514
BENEFIT COST RATIO = 0.54
INTERNAL RATE OF RETURN : 10.1 %4



Table 10.6.3 COST AND BENEFITS Table 10.6.4 COST AND BENEFITS

(F4 ,SECTION 1) (F5,SECTION 2)
(1000 BAHT) (1000 BAHT)
CasT EENEFITS DISCOUNTED(12%) CosT BENEFITS DISCOUNTEDC(12%)
YEAR CONST. AGRI. voe RMC YEAR CONST. AGRI. Voc RMC
COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1784 0 0 0 0 0 0 O 1924 0 0 0 0 0 0 0
1985 14,537 0 o) 0 0 20,744 0 1935 2,531 0 0 0 0 10,701 0
19846 24,807 0 o] 0 0 27,794 0 1986 12,797 0 0 5] 0 14,333 0
1987 O 235 4,708 4 5,047 0O 4,504 1927 0 2072 760 -56 1,007 0 299
19aa 0 512 5,050 12 S5.574 0 4,442 1985 0 450 217 -5 1,214 0 968
1939 s) L8E8 5,292 20 4,100 0O 4,342 1989 0 597 873 -4% 1.421 0 1,012
1990 0 265 5,724 28 614627 0 4,211 1990 0 744 930 —44 1,629 o] 1,035
1971 4] 1,041 6,076 26 7,153 0O 4,057 1921 0 a1 917 -42 1,336 0 1,042
1992 0 1,218 65,418 44 7,480 0 3,391 1992 0 1,038 1,043 -39 2,043 ¢ 1,035
1993 0 1,394 4,740 52 32206 0 3,712 1993 o] 1,185 1,100 -35 2,250 o 1,018
1994 12,534 1,542 7,129 62 8,733 5,692 3,527 1994 1.214 1,311 1,172 -30 21453 549 991
1995 0 1,471 7+ 498 72 9,261 0 2,240 1995 0 1,437 1,244 -26 2,654 0 953
1994 s} 1,839  7.867 82 9,788 o 3,152 1996 0 1,563 1,314 -z1 2,858 0 920
1997 0 1.988 8,227 92 10,314 0 2,945 1997 0 1,490 1,382 -16 2,061 o] 830
1998 0 2,134  B.606 101 10,842 0 2,722 1998 0 1,216 1,459 -11 3,264 0 338
1999 0 2,284 2,975 111 11,270 0 2,406 1999 0 1,942 1,531 -7 D, 467 O 794
2000 0 2,433 9,344 121 11,892 0 2,434 2000 0 2,068 1,403 -2 By 66T 0 751
2001 =19, 4473 2,581 9,713 131 12,425 -3,5%2 2,270 2001 ~7,402 2,194 1,475 e 2,872 -1,390 707
TOTAL 24,265 22,545 107,507 265 131,019 50,628 52,241 TOTAL 14,934 19,229 17,895 —428 3L, 4697 24,193 13,847
DISCOUNTED ECONOMIC COSTS ¢ 50, A23 DISCOUNTED ECONOMIC COSTS = 24,193
DISCOUNTED ECONDMIC BENEFITS @ 52,241 [ISCOUNTED ECONOMIC BRENEFITS 13,247
AGRICULTURAL DEVELOPMENT BENEFIT 2,021 AGRICULTURAL DEVELOPMENT BENEFIT b BbL
VOC SAVING 43, 905 vac SAVING 7,002
RMC SAVING 315 RMC SAVING g
NET PRESENT VALUE : 1,613 NET PRESENT VALUE : -10, 3446
BRENEFIT COST RATIO @ 1.03 BENEFIT COST RATIO : 0.57
INTERNAL RATE OF RETURN : 12.4 % INTERNAL RATE OF RETURN : H.48 7
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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 Facilities
Average distance to facilities (km)l/
Per capita time savings (10-4)

Score

ae oe -0

[T

32,2
39.5

44

6.1
0.014
41

22
0.049
107

o o o

14.0
0.031
72

3.4
0.008
32

Table 10.7.1 SOCIAL INDICATORS
{Proposed Route IM-10)

Education

Access to Secondary School
Number of Student in 1933 (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)3/

Score

Total Score

23

3

"

an

e

.

L]

-

1/

8.7
6.2 2/
0.088
48

3y
1

4/
19 -
470

3/
2.1

s/
40.4
42,5 1/
1.61
103
80.0
1,885
0.11
196
599

10 -~ 23

Note:

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

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

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

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

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

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

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

- Agricultural sector shares 40% of GRP, and

~ Crop production shares 80% of agricultural
preduction.
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