PROPOSED ROUTE NO. IM- 1[I
Changwat : Udon Thani

B. Thung Yai (J.R.2096)- K.A. Thung Fon
Length 8.3 KM.




LOCATION OF PROPOSED ROUTE

SUMMARY
PROPOSED ROUTE IM- 11
Item Description
Changwat Udon Thani
Origin B. Thung Yai (J.R.2096)
Destination K.A. Thung Fon
Length
Total 8.3 km
Improvement Section 8.3 km
DOH Road 0 km
ARD Road 8.3 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
Social Impact

Recommendation

Soil Aggregate, Poor
Rolling

59  km?
7,700
Paddy

74

297

392
F4 (DBST)

18,823 . 10% g
17,001 . 103 ¢
5.1 %
0.51

High
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1. GENERAL

1.1 Characteristics of the Route

The proposed route is located in the east part of Changwat Udon Thani.
The route, starting at Ban Thung on Route 2096 runs eastward and ends at

King Amphoe Thung Fon. Its total length is 8.3 km. (Figure 11.5.2)

The terrain is almost rolling. In the influence area, there exist a few
villages with total population of 7,700. There are two medical

centers, and one secondary school along the propeosed route.

The proposed route, upon the completion, will play vital role to connect

King Amphoe Thung Fon with highway of Route 2096.

1.2 Condition of Existing Road

Condition of existing rcocads to be utilized for the proposed route are sum-
marized in Table 11.1.1. The details are shown as the results of inventory

survey in Table 11.1.2.

2. TRAFFIC
2.1 Method

Growth Rate Method was employed for traffic forecasting as no diverted

traffic is expected after improvement of the subject road.

2.2 Base Year Traffic

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

to the DOHs traffic records and manual classified count as shown below:
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Traffic Volume in Base Yearxr

Vehicle Type

Source Link
(base year) No p/C P/P L/B M/B M/B P/T 4/T 6/T 10/T ADT
/1
DOH (1981) L 17 11 10 13 2 2 5 7 67
Manual Counts 1 1 41 4 5 - 5 18 5 79
{1982)
Estimated 1 g 26 7 9 1 4 12 6 74

Note: /1l Route 2318 Section 0100

Section km 0O + 500



2.3 Transport Movement GROWTH RATE OF FREIGHT MOVEMENT

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

of tonnage per day on the proposed rocad links were estimated multiplying GROWTH RATE i‘ P.A.}

traffic volume in base year by the occupancy or average load obtained from ITEM 19_8_1 1987 1593

1937 1993 2001

— — ——— o ——

roadside interview, as shown below:

NON-AGR1I . 6.9 7.0 7.2
PASSENGER MOVEMENT (1982) FREIGHT MOVEMENT (1982) AGRICULTURE 6.3 0.3 0.3
- o o o FREIGHT 4.5 4.6 4.7
PROPOSED TRIPS PROPDSED TONAGE PER DAY
ROAD PER ROAD -~ ~
LINK DAY LINK NON-AGRI. AGRI. TOTAL
“““““““““““““““““ - T 2.5 Induced and Developed Traffic
1 451 1 16 9 24

— —_— - . The following ratios are used for the estimation of induced and developed

in 7.3.3-3) of the Main Report.
2.4 Future Growth of Transport Movement

The Growth rates of passenger and freight movements for the pericds of 1981 RATE OF INDUCED AND DEVELOPED TRAFFIC

- 1987, 1987 - 1993 and 1993 - 2001 were predicted by the formula described

( 2
in 7.3.3-2) of the Main Report. The bhasis for the prediction is shown _— _

. . YEAR
in the following tables: ITEM
1937 1993 2001
GROWTH RATE OF PASSENGER MOVEMENT INBUCED 15.0 15.0 15.0

DEVELOPED 0.0 0.0 0.0

GROWTH RATE (% P.A.}

ITEM 1981 1937 1993 2.6 Future Traffic
. 1937 1993 2001 1) “Traffic Composition
FPER CAPITA INCOME 4.2 4.5 4,7 i
TRANS. PRICE INCREASE 4 s s a5 The movements of passenger and freight transport were transformed into
EOPULQTIDN 1.3 1,0 1.0 traffic volume by vehicle type applying future traffic composition as shwon
PASSENGER MOVEMENT .2 5.4

S.4 in the following table:
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TRAFFIC COMPOSITION

, (UNIT = %)

——

PASSENGER

LINK FREIGHT
YEAR ——— - -
ND. P/C P/P L/B M/B  H/B P/T  4/T &/T 10/7
1 1982 17.3 S50.0 13.5 17.3 1.9 18.2 54.5 27.3 0.0
1987 17.2 50.1 13.0 16.6 3.1 17.9 44.4 29.3 8.4
1992 17.0 50.3 12.5 5.7 4.5 17.5 32.2 31.7 18.5
2001 16.82 50.5 11.8 14.5 4.4 17.0 16,0 35.0 32.0

2} Forecasted ADT

The average of the forecasted traffic on proposed road links is shown in
the following table and details by road link by traffic type are shown in

Table 11.2.1.

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

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

1987 13 10 13 2 41 9 b 2 .95 154 249

1993 17 13 16 5 54 & & 3 118 179 297

2001 25 12 22 9 78 3 b 6 167 225

— v e ey -

392

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

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

Unused cultivable land for upland fields remains a little in the area along
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Route No. 2096.

Land use and capability conditions in the area of influence are shown in
Table 11.3.1 and Figure 11.3.1. A typical cropping calendar in the Udon

Thani area is shown in Figure 11.3.2.

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 pro@uction volumes are shwn in

Table 11.3.2.

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 11.3.3.

Based on the above projected production velume, farmgate prices,
production costs and land preparation cost estimated separately, net pro-
duction value (NPV) was obtained as shown in Table 11.3.4. The difference

between NPV of with project case and NPV of without project cast is deemed

to be the development benefit of the subject road.

4. VOC SAVINGS

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

with project and without project.

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

of VOC of each link, are shown below.



Road Condition

Link Without Project . With Project
1) Nos.of Nos, of 1) Nos,of
No. Terrain Length Road Wooden Narrow  Length Road Class Wooden
{km) Class Bridge C.Bridge (km} Case 1 Case 2 Narrow Bridge

1 Rolling 8.3 3 4 0 8.3 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 caclulated as
follows.

Vehicle Operating Cost Saving

{(unit: 1,000 Baht}

Road Class 1987 1993 2001
1 (F4) 812 1,162 1,824
2n (F5) 618 918 1,474

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard

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

Typical Cross Section : as shown in Figure 11.5.1
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Minimum Height of Embankment
Ordinary Section
approach of Bridge in Flat Area

Flood Section

Pavement Structure
In case of F4 Standard
DBST
Crushed Stone Base CBR>80%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

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

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

Box Culvert
Standard Size

Location

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

Location

"

a

Alignment of the route is 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

2.4m x 2.4m

as reguired

RC - Slab
PC - Girder

as shown in Bridge List 1in Figuf
11.5.2

11.5.2.




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 11.5.1.
Total financial and economic construction costs by applied road class are

as given below:

Pinancial and Economic Construction Cost

Construction Cost (103 El

Road Class Length Remark
(kan) Financial Cost Economical Cost

F4 (DBST) 8.3 18,823 17,001

FS (Soil 8.3 12,398 11,157

Aggregate)

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits and the calculated
economic indicators for evaluation are given in Table 11.6.1 and 11.6.2.
The result indicates that the proposed project seems to be not feasible

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

7. SOCIAL IMPACTS

bPetailed data and results of quantification of indicators of social impacts
are tabulated in Table 11.7.1. Social impacts of the proposed route are

considerably high.

1l



Table 11.1.1 SUMMARY OF ROAD INVENTORY

New Alignment Section

Item Description
Origin B. Thung Yai (J.R. 2096)
Destination K.A. Thung Fon
Length
Total 8.3 km
Improvement Section 8.3 km
.DOH Road 0 km
ARD Road 8.3 km
Others 0 xm
0 km

Terrain Relling
Blignment (Hori./Vert.) Fair / Fair
Formation Width 55m -~ 9.0m, 7.5 m (Weighted average)
Embankment Section
Length 8.3 km
Height ¢.2m~- 0.4 m
Cut Section
Length 0 km
Depth m - m

Surface Type and Condition

SBST or DBST 0 xm
Spil Aggregate Poor 8.3 km
Earth 0 km
Pipe Culvert 2 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each 0O m
Narrow Concrete Bridge 0 each 0 m {4m)
Wooden Bridge 4 each 49,0 m

Overflow Section 1 place 0.5 1m




Table 11.1.2 ROAD INVENTORY

PRCPOSED ROUTE NO. _ 1M-11 ROUTE NO. 2318 B. THUNG_YAT (J.R. 2096) VK,A. THUNG FON L =
UDON THANI
T — Y T T T T T ¥ T T ) T T T T T =1 ¥ T 1 T T 1 ) i I ) i
O
STATION  (Km) © ~ - © @ 3 3 3 p 3 S o~ N N &
= t —t t } i +——t } i i } + —t t 1 ; } +—t et
VILLAGE > .
Yo 208
- Name oy 5o
=i=ia! o0
- Household (H) nn RE
- Population (P) o0 R A
1 1 (I ¢ I L { 1 1 1 L 1 [} L 1 L i i 1 i | I | 1 1 1 ]
L ] T ¥ ) T L 1 T L1 T I T 1 T ] I T 1 T Lf i l [ f L [
TERRATN Rolling
L [ S L 1 ; { } 1 1 I s 1 L 1 L ' [ I L { 1 | i {
Formation ' ! ' ' b ! ' ! f L ' T i [ = i ; [ { T i i } }
: 5.50 2.00 7.00
Width {m) |- 1 1 1 1 ! ' R | 1 { 1 1 . { ) ] | 1 1 I N ] 7
CROSS Embankment ' y T L B ' i T~ ' : ! ! { | T { I 1 T ' i
Height {m) 0.30 0.20 0.40 0.20
SECTION g 1 1 ! ' 1 1 L ! ) ' i ! | I 1 1 1 | N | s { | t ]
Cutting H 1 i T i i H 1 T —=1 1 i i I T ! 1 1 ! 1 i i T i
Depth (m)
1 1 I 3 ] | 1 i 1 | Il 1 | | | 1 i 1 ! 1 I .t 1 1 1 £ 1
L T T ' 1 ¥ L 1 T 1 T 1 i T [} t 1 i T 1 ) I I i ] 1
Type/Length Laterite
PAVEMENT — ——ttt -ttt
Condition Poor
overflow 1 t t 3 +— ]i- 5 r } } - } —t } } t } } t i t - f ] f f f !
FLOODING Length{Km) /Height(m) },Zoji
— -ttt 4+ttt 4t
Left Bush Paddy
LAD : —t—t—
Right Bush Paddy
! ] 1 N 3 t ! 1 1 ! [ 1 — H I L ] | { 1 | ! - 1 1. I
PIPE [{ i I H 1 i L L) ¥ i ¥ ¥ ) ) T I ] ] v 1 11 i ] 1 ¥ 1
VERT Total Number 2 Pipes
-z 4+ttt —t—+ 44ttt
Station (Km) ~ < -
o VYW
-ttt t—-t—t N4ttt
BOX 88%
o
CULVERT S ¢ ey
& @ -
BRIDGE . » o
Dimension o 000
S [TaRiglls]
o <
; YRV
G % A
& zEE
} } } . t ; } f } b — i f t } ——t 4 F—— i } f } — —
RIGHT OF WAY (m) — ]
! 1 1 ! 1 | ! 1 1 I ! ! ] [
—t—tt— |
Horizontal Falir
ALIGNMENT i i —1 L ] | ! ! i (3 | 1 ! 1 i | ! i [ | § t 1
Vertical T TR TP -ttt 4ttt
} e R : | i t } — } } — } ——t t —rt —t— . 4 b ]
ROUTE NO., AGENCIES DOH 2318 ]
: 1 1 | ) | ] L L 1 ] 1 ]
—t ettt



rsble 11.2.1 TRAFFIC VOLUME ON ROUTE IM - 11 I N S NG N R IS i 5 N
__________ _ _ o LY Figure 11.3.1 LAND USE_AND CAPABILITY OF INFLUENCE AREA
eeR ¥ 1993 2001 : _ PROPOSED ROUTE NO. IM —Il
- TTTT T - P (A B T I ¥ )
LINK 1 QVR- 1 AVRD 1 QVRD R l. ‘(t_}{' ml!; [}\}:\ 6"-"1; (.:._?l':‘xnvz[ﬁl , ‘A-.) o ‘H ‘L\:- ﬂ‘;{\:
———————————————————— - R bl ? \'l‘“ Y ey =~ ‘-':
N+D 11 11 15 15 22 22 ] .
p/C 1 2 2 z 2 3 3
oV o 0 0 0 o 0
TOTAL 13 13 17 17 25 23
N+D 9 9 i1 11 15 15
L/B I 1 1 2 2 2 Z
oV 0 0 Q 0 0 9]
TOTAL 10 10 13 13 i3 18
N+D 11 11 14 14 19 19
M/B I 2 2 2z 2 3 =
KLY} 0 0 0 0 0 O
TOTAL 13 13 146 146 22 22
N+ 2 2 4 4 8 o
H/B I Q 4] 1 1 1 1
Dy o] O 0 O 8] 0
TOTAL z 2 b} 3 9 2
N+D 36 34 47 47 &2 A3
P/PYT I S S 7 7 10 10
LY, O 0 Q ] O 0]
TOTAL 41 41 o4 54 72 7&
N-+D 7 7 3 b 2 2
4/7T 1 1 1 ;| 1 0 o]
nv O ] 0 0 0 O
TOTAL o @ & & 3 3
N+D b 5 S 9 5 5
&/T I 1 1 1 1 1 1
v G 0 Q 0 Q o
TOTAL 6 b6 & 5 & &
N+D 1 1 3 3 3 b
I0/7 I 4] o Q Q 1 1
v "] 6] 0 o] 0 Q
TOTAL Z 2 3 3 & &
N+D 82 ez 102 102 145 145
ADT I 12 12 15 13 22 22
v 0 0 G 0 Q 0
TOTAL 95 95 iig 118 147 167
N+D 140 140 162 163 206 206
M/C I 14 14 14 14 i¢ 19
ny ¥ O 0 0O 18] 0
TOTAL 154 154 179 179 225 225
M+D 222 222 265 265 ) 351 35t CULTIVATED LAND FOR PADDY
TOTAL I 27 27 32 32 41 41 CaE CULTIVATED LAND FOR UPLAND CROP
DV O 0 0 0 (0] 0 "Q/f“ CULTIVABLE LAND FOR PADDY
TOTAL 289 249 297 297 392 3%z ;jﬁ: CULTIVABLE LAND FOR UPLAND CROP
h-“—;a;h- B - adi UNCULTIVABLE LAND
& T ey PROPOSED ROUTE
N : NORMAL TRAFFIC 0 ¢ DIVERTED TRAFFIC Sevly e
DV : DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC /] ) INFLUENCE AREA OF PROPOSED ROUTE




rigure 11.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON THANI

NAME OF CROP JAN | Fes|MaR| APR MaY |JuN [ouL|aue|sErP |ocT {Nov|DEC
RICE, 1%t CROP | @ S & X
MAIZE 1 —6

|
TOBACCO (VIRGINIA B LOCAL) f Gt &+6
t
% X
SOYBEAN MOSTLY =6 sy
VERY LITTLE ; o X
VERY LITTLE ; o0 %
KENAF # & X
i
CASSAVA f ©- &
|
MUNG BEAN i bo el
;
GROUND NUT {MORE iN DRY SEASON =2 E
LESS IN RAIN G %
COTTON ' e & X "
i
SUGAR CANE | c} —G
|
| I
i
Notle FIRST CROP SECOND CROP
6—0 - X X = %
sowing growing season harvesting
sagson 5eqQson
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P~

(1979)
L L [ UNIT : 1000 RAI {(KM~2) 1
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
T o s - . o e
SODE NeME FADDY UPLAND TOTAL PADDY UPLAND TOTAL
25.000 ( 40.0) - 25.000 ( 40.0) - 2.188 { 2.5) 2.18% ( 3.5
0209  THUNG FON 25,000 ( 40.0) - 25.000 ( 40,0) - 2.188 ( 3.5) 2.188 ( 2.9
TABLE 11.2.2 CROF PRODUCTION
ITEM PADDY MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON  UPLAND  TOTAL
NUTS CANE TOTAL
FLANTED AREA {1000 RAI)
1921 27 .32 - - - - - - - - 27.485
1987 27.68 - - - - - - - - 57.78
1993 WITHOUT PROJECT 28,01 - - - - - - - - 23,11
WITH PROJECT  28%.014 - - - - - - _ _ ca 11
2001 WITHOUT PROJECT  28.47 - - - - - - - - 5557
WITH PROJECT 28,47 - - - - - - - _ a5 57
CROP YIELD (KG/RAT)
1921 220, 0 - _ _ _ _ _ _
1987 221.3 - - - - - _ -
1992 WITHOUT PROJECT  222.7 - - ~ - - - -
WITH  PROJECT  226.7 - - - - - - -
2001 WITHOUT PROJECT  224.4 - - - - - - -
WITH PROJECT  234.0 - - - - - - -
CROP PRODUCTION (TON)
1981 6y 017 - - - - - - - - b, 282
1987 64126 - - - - - - - - b0 360
1993 WITHOUT PROJECT 6,237 - - - - - - - - 6,479
WITH  PROJECT 6,350 - - - - - - - - by SR
2001 WITHOUT PROJECT  &,289 - - - - - - - - f A0
WITH  PROJECT 4,662 - - - - - - ~ - b 917
NOTE ¢ SYMBOL "~" MEANS ZERD OR NEGLIGIBLE SMALL
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TABLE 11.2.3 FARMGATE PRICE AND PRODUCTION COST

e e e e vy P B s A Sy e Tt Bt St v hmad

ITEM PADLDY MATIE BEANS GRUND CASSAVA SUGAR KENAF
NUTS CANE

COTTON

FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (1921 - 2001) 3,887 - - - - - - -
WITH PROJECT (1937 - 2001) 3,934 - - - - - - -

CROP PRODUCTION COST (BAHT/RAI)
WITHOUT PROJECT (1221 - 2001) 82 - - - - - -~ -
WITH PROJECT (1237 ~ 2001) &02 - - - - - - -

— — ——————— i i S s s

TABLE 11.32.4 NET PRODUCTICN VALUE

(1000 BAHT)
WITHOUT PROJECT WITH PROJECT
YEAR  ————————— — - -
PADDY HPLAND TOTAL PADDY UPLAND TATAL
1987 7.702 a9 7:792 7.743 20 7,333
1793 72941 0 2,031 2,435 93 8.528
2001 Q266 92 8,258 1406 >3 2:504
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Figure 11. 5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
L
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e
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sl —_— al
- ﬁ-l l— I:/ EXISTING GROUNG LINE

| froomy

DiTCH e PEVEMENT POSSIBLE SOURCE
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FILL SECTION
E
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. 10bo |
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DITCH
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SUBGRADE CRUSMED STOME BASE { Tzi50} CER >80 %,
DOUBLE BITUMNOUS SURFACE TREATMENT (DBST) ROAD (Class F4)
£
9[000 -

4%
AL

———
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Table 11.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-11 (8.3 km)

Unit Finzncial (DBST) (sail Aggregare Suriace)
Items of Unit Rate
tey B . Financial Economi Fi ; ;
¥ o ' nancial Economic
'Y cosk (10%8) Cost (10°B) ° Y cost(10°B)  cost(10°F)-
DIRECT COMSTRUCTION COST
Clearing ané Grusbing ha 15,000 19 285 259 19 285 259
Excavation - Soil - 20 0 0 0 0 0 0
Excavation - Hazrd Rock m3 160 o] 0 0 0 0 ¢
— s 3
Enmbankment m 45 46,800 2,106 1,916 46,800 2,106 1,916
ol Mosaed 3
Selected Mzterial m 80 17,600 1,408 1,253 17,600 1,408 1,253
A . - .. 3
Soil Acgregate Surfzce or Subbasa m 105 11,800 1,239 1,102 11,800 1,239 1,102
e . 3
Crushecd Stons Bzsea m 370 8,100 2,997 2,757 1,500 555 510
Soil Aggrsgate Shoulder m3 105 3,500 367 327 600 63 56
. . 2 -
Prime Coat ané DBST m 55 45,700 2,514 2,263 8,300 457 411
Pipe Culvers m 2,100 360 756 695 360 756 695
Box Culvers m 16,000 0 0 0 0 0 0
Long Span Bridce m €0,650 0 0 0 0 o 0
Short Sgan Bridce m 40,000 _ 60 2,400 _____z 2,136 _80__ 2,400 ——_2,136
Suh Total (z) 14,073 12,711 9,269. 8,341
Miscellaneonus VWorks {a2) x 7% e . ’gs ¢ 890 e _B49 584
Toczl (b) 15,058 13,601 9,918 8,925
PEYSICAL, CONTENGENCY (b) x 15% 2,259 2,040 1,488 1,339
ENGINEZERING AND
ADMINISTRERTION (b) x 10% o _ 1,506 1] 1,380 992 893
Svh Tctzl 3,765 3,400 2,480 2,232
LAND ACQUISITION
Highly Developed Land ha 50,000 0 0 0 °
Less Developed land ha 15,000 0 e L o U B
Sub Total 0 ° 0
GRAND TOTAL 18,823 17,001 12,398 11,157

11 - 15



Table 11.6.2 COST AND BENEFITS
{F5 STANDARD)
(1000 EBAHT) (1000 BAHT)

Table 11.6.1 COST AND BENEFITS
(F4 STANDARD)

i e e e e e e et i P e o e ke i e e ey o e s R o T B e e i

CosT BENEFITS DISCOUNTEDR(12%)

YEAR CONST. AGRI. Voo RMC YEAR CONST. AGRI. Voo RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT EO0ST BENEFIT SAVING SAVING TOTAL COST BENEFIT

-— - w—— —— . ——— e ——————— amen — —— -_— —— s i e o e e T e g
——

1924 0 o 0 0 0 0 0 1984 0 0 0 o 0 0 0
1985  £.800 Q 0 v} 0 2,530 0 1923 2,231 0 0 0 0 2,799 0
1986 10,201 O 0 o 0 11,425 8] 1986 5,924 0 0 0 0 ¥y W97 0
1987 0 41 212 -5 OO0 0 714 1927 0 41 L1 -17 L4842 0 873
1983 0 117 870 ~50 37 0 747 1982 3] 117 LGS -15 770 0 &14
198% 5] 193 2 -42 1,074 0 744 1939 O 193 71E -13 895 0 b3
1990 0 269 o987 Y. ¥ ) 1,210 0 7L 1920 0 246% 768 -11 1,0z24 0 652
1991 0 245 1,045 -43 1,347 0 764 1221 o) 345 818 -10 1,152 0 £54
1992 O 421 1,104 -41 1,454 0 752 1952 0 421 268 -3 1,221 0 549
1993 0 497 1,162 -3 1,621 0 7az 1993 0 497 i — 1,409 0 &37
19%4 4,017 578 1,245 -35 1,755 1,217 72 1994 726 572 227 -3 1,562 3z2a 531
1995 0 LS9 1,327 -1 1,956 0 705 1995 0 L5 1,057 -1 1,714 o 619
1924 0 740 1-410 -2a 2,123 0 684 1996 0 740 1,126 z 1,269 0 Loz
1997 0 a622 1,493 -24 2,291 0 &55 1997 0 S22 1,194 5 2,022 0 S81
19983 0 Y03 1.576 -20 2,458 0 431 1993 0 703 1,265 7 2:175 0 558
1999 s} 954 1,659 -17 2,426 0 L02 1999 0 924 1,335 10 2,329 s} 534
2000 0 1,065 1,741 -2 2,793 0 572 2000 0 1,065 1,404 13 2,432 0 508
2001 -7.821 1,144 1,824 -10 2,940 -1,42% 541 2001 -5,132 1,144 1,474 15 2,635 —-935 481
TOTAL 13,197 2,720 19,184 -497 27,4646 20,3432 10,358 TOTAL b 751 8,780 15,220 -31 23,969 12,186 2,937
DISCOUNTED ECONOMIC COSTS : 20,2473 DISCOUNTED ECONOMIC COSTS ¢ 12,186
DISCOUNTED ECONCMIC BRENEFITS - 10,2353 DISCOUNTED ECONOMIC EENEFITS = 2,933
AGRICULTURAL DEVELOPMENT BENEFIT 2,702 AGRICULTURAL DEVELOFMENT BENEFIT 2,902
VOC SAVING 7.723 VOC SAVING by Q78
RMC SAVING —2hE RMC SAVING -44
NET PRESENT VALUE : -, 985 NET FRESENT VALUE : -3, 254
BENEFIT COST RATIO @ 0.51 BENEFIT COST RATIO : 0.7%
INTERNAL RATE OF RETURN ¢ .1 % INTERNAL RATE OF RETURN ¢ @z v
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Population (1,000)
1982
1983

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

"

"

2n

"

7.7
8.7

40

4.0
0.052
153

0.102
222

0.019

4.0
0.051
119

2.0
0.026
104

Table 11.7.1 SOCIAL INDICATORS
{Proposed Route IM-1l)}

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

Score

Disparity
G.P.V. in 1993 (Mn B)8/
With project
Without project
Per capita G.P.V. in 1993 (B)
With project (W)
Without project {(w)
Degree of Disparity
(A/w) - (a/w)9/

Score

Total Score

"

1.5
4.0
0.296
150

27
587

5.0
45.2
50.2
1.36
87

25.50
24.4

2,931
2,805

.04
71

916

11 - 17

Note:

1/

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

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

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

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

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

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

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

= Agricultural sector shares 40% of GRP, and

-~ Crop production shares 80% of agricultural
Production.



PROPOSED ROUTE NO. IM-12
Changwat : Sakon Nakhon

A.Sawang Daen Din U.R.22)-A. Song Dao
Length 8.1 KM.



SUMMARY

PROPOSED RQUTE 1IM-12

LOCATION OF PROPOSED ROUTE

Item Description
Changwat Sakhon Nakhon
Origin A. Sawang Daen Din (J.R.22)
Destination A. Song Daoc
Length

Total 18.1 km
Improvement Section 18.1 km
DOH Road 0 km
ARD Road 18.1 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
Finanecial
Economic
IRR
B/C
Social Impact

Recommendation

Scil Aggregate, Good

Rolling

164  km?

11,500
Paddy

255
861
1,116
F4 (DBST)

35,903 . 103 B
32,590 . 103 g
12.5 %
1.04
High

For immediate implementation
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1. GENERAL

1.1 Characteristics of the Route

The proposed route is located in the West part of Changwat Sakon Nakhon.
The route, starting at Amphoe Sawang Daen Din on Route 22, runs Southward
passing througﬁ Ban Puai, Ban Nong Thum and Ban Lao Yai and ends at
Amphoe Song Dao.

Its total length is 18.1 km. (Figure 12.5.2)

The terrain is almost rolling, In the influence area, there exists

several villages with total population of 11,500. There are one

medical center, one hospital and one secondary school along the

proposed route.

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

Amphoe Song Dac with artery highway, Route 22.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is sum-
marized in Table 12.1.1. The details are shown as the results of inventory

survey in Table 12.1.2.

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 classified counts as shown below:

12

1

Proposed Road Link

»
ng_@ .‘I" ;
P\ ¢
&

(S
%

\g

A.Sawang Daen Din ¢ n
Runy
Emny )
2 A.Song Dao
™
N
Legend (™) Road Node
[] Road Link Code
@ME Proposed Road Link
wmmee Other Road
Traffic Volume in Base Year
Source Link Vehicle Type
{base year) No. »/C P/P L/B M/B H/B P/T 4/T &/T 10/T ADT
Manual Counts 1 3 75 46 27 - 8 33 37 6 255
(1982)

2.3 Transport Movement

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



of tonnage per day on the proposed road link were estimated multiplying
traffic volume in base vear by the occupancy or average load obtained from

roadside interview, as shown below:

PASSENGER MOVEMENT (1932) FREIGHT MOVEMENT (1932)

PROPODSED TRIPS PROPOSED TONAGE PER DAY
ROAD PER ROAD - —-
LINK jufa)h ¢ LINK NON-AGRI. AGRI. TOTAL

1 1517 1 2613 73 333

2.4 Future Growth of Transport Movement

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

in the following tables:

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (% P.A.}

ITEM 1981 1987 1993

1287 1993 2001

FER CAPITA INCOME 4.2 4.5 4.7

TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULATION 1.2 1.1 1.0
PASSENGER MOVEMENT S.2 5.5 5.6

12 - 2

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (%Z P.A.)

ke

ITEM 1981 1987 1993

1987 1993 2001

- et e

NON-AGRI. 6.7 7.0 7.2
AGRICULTURE 0.1 0.1 0.1
FREIGHT 5.3 5.5 S.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:

RATE OF INDUCED AND DEVELOPED TRAFFIC

(%)

YEAR
ITEM —-
1937 1293 2001
INDUCED 12.0 15.0 15.0
DEVELOPED 0.0 0.0 0.0

2.6 Future Traffic

1) Traffic Composition

The movements of passenger and freight transport were transformed into
traffic volume by vehicle type applying future traffic composition as showd

in the following table:



TRAFFIC COMFOSITION the fTable 12.3.1 and Figure 12.3.1. A typical cropping calendar in the

Sakon Nakhon area is shown in Figure 12.3.2.
(UNIT = %)

LINK PASSENGER FREIGHT 3.2 Development Projection
YEAR - - — -
NO. F/C P/P L/B M/B H/B P/T 4/7 &/T 10/7 Future agricultural development in the area of influence was projected for
i 1932 2.0 49.7 30.5 17.% 0.0 7.7 31.7 35.6 25.0 both cases of without project and with project. The projected planted area,
1987 4.9 446.8 27.0 1i8.8 2.5 10.1 27.6 35,4 26.8
1993 2.2 43.2 22.9 20.0 S.4 13.1 22.&4 35.2 29.1 unit yields by crop, and the conseguent production volumes are shown in
2001 12.% 32.7 17.5 21.5 9.4

17.0 1&.,0 35.0 32.0
—_— —_— Table 12.3.2.

Farmgate prices and production costs of the selected crops are estimated
2) Forecasted ADT

as follows, referring to che Changwat data and field survey information as
The average of the forecasted traffic on proposed road links is shown in

_ shown in Table 12.3.3.
the following table and details by road link by traffic type are shown in

Table 12.2.1. Based on the above projected production velume, farmgate prices,

production costs and land proparation cost estimated separately, net pro-
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE
T e e e e e e e e e e e e e e e o o i e e . duction value (NPV) was obtained as shown in Table 12.3.4, The difference

- — between NPV of with project case and NPV of without project case is deemed
TYPE OF VEHIECLE
YEAR - - ADT M/C TOTAL to be the development benefit of the subject road.

rP/C L./B M/B H/B P/P&T 4/T7 &/T 10/7T

1987 10 57 40 S 114 41 =3 40 359 352 711

1993 22 &2 S4 15 142 44 (% 57 4548 395 841 4, VYOC SAVINGS
2001 S0 &7 83 36 198 46 100 1 &70 446 1116

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

3. AGRICULTURAL DEVELOPMENT Main Report, VOCs on each road link concerned were calculated in both cases

of with project and without project.

3.1 Present Condition

Elements of road condition, which affect the calculation of additional costs
Almost all of cultivated land in the influence area is covered by paddy fields.

of VOC of each link, are shown below.
In the upland field, cassava ranks first followed by maize, kenaf, sugar

cane and ground nuts. There are rather large unused cultivable land for

upland field but no land for paddy fields.

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

12 - 3



Road Condition

Without Project With Project

Link 1) Nos.of Nos,of 1) Nos, of
Length Road Wooden Narrow Length Road Wooden

No. Terrain {km) Class Bridge C.Bridge {(km) Class Narrow Bridge
1 Relling 18.1 2B 3 1 18.1 1 (F4) 0

1} Road 1:
Road 2A:
Road 2B:
Road 3:

Road 4:

Paved Road

Laterite Road with good surface condition and alignment
Laterite Road with good surface conditicn but poor allignment
Laterite Road with poor surface condition and alignment

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 Cladd 1987 1993 2001

1 (F4) 3,879 5,583 9,102

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard : F4 (feasible)
Geometric Design AASHTQ {Rural Highways)

Typical Cross Section : as shown in Figure 12,5.,1

12

Minimum Height of Embankment

Ordinary Section
Approach of Bridge in Flat Area

Flcod Section

Pavement Structure

In case of F4 Standaxd
DBST
Crushed Stone Base CBR>80%
Soil Aggregate Subbase CBR)>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

Box Culvert
Standard Size

Location

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

Location

va

Rlignment of the route is shown in Figure

1.0m
2.0m

0.7m (above flood level)

2.5em
15.0cm
15.0em

20.0cm

g 100cm

200 m

500 m

2.4m x 2.4m

as required

RC - Slab
PC - Girder

as shown in Bridge List in Fique
12.5,2

12.5.2.



5.2 Work Quantity and Construction Cost

Work quantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 12.5.1.

Total financial and economic construction costs by applied road class F4

are as given below:

F4 Standard (DBST) L =18.1 kn
Financial Cost 35,903-103 B

Economic Cost 32,590.103 B

6. ECONCMIC EVALUATION

Yearly distribution of the economic costs and benefits and the calculated

economic indicators for evaluation are given in Table 12.6.1.

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 12.7.1. Social impacts of the proposed route are

considerably high.

12



Table 12.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Sawang Daen Din (J.R. 22)
Destination A. Song Dao
Length
Total 18.1 km
Improvement Section 18.1 km
DOH Road 0 xm
ARD Road 18.1 km
Others 0 m
New Alignment Section 0 m
Terrain Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 6.0m - 9.0m, 7.3 m (Weighted average)
Embankment Section
Length 18.1 xm
Height 0.3m=- 1.0m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST 0 km
Soil Aggregate Good 18.1 km
Earth 0 km
Pipe Culvert 8 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each Om
Narrow Concrete Bridge 1 each 28.5m (4m)
Wooden Bridge 3 each 25.0m

Overflow Section 1 place 1.0 km




Table

12.1.2 ROAD INVENTORY

PROPOSED ROUTE NO. IM-12 ROUTE  ARD A.SAWANG DAEN DIN (J.R. 22) " A. SONG DAQ Lo= 181
L L —_—
SAKON NAKHON
T T T T T T T T T T T i T T ] i T I ! 1 I i 1 ! ] 1 } T ——T-\I"
o
STATION  (Km) e ~ < © @ = o ! e ! Q P S ~ o 9
i i } ' } } 2: } ; } H t } } } } } : } } } } } } ] i R
=
=]
VILLAGE 08 g H g
- Name <z HOD wod >
Zu %20 Zoun o3 280
- Household (H) “a o z":::' TGI‘ Qun
) i
- Population (P) < M ey M M o
1 ! ! 1 1 1 1 1 (1 1 1 | 1 1 ) | { l | ] 1] L L 1 1 1 I !
1 T T | T T 13 i 1 ] i T T 1 T | I T T I 3 | i I i 1 S——
! 1 1 1 ! ) 1 1 ! : 1 } ! 1 ! ! ] L : 1 1 . \
Formation 1 I T T T T | T T T T 1 T ¥ 1 1 1 1 T
wiath  (m) 6.00 9.00 7.00 8.00 6.00 7.00 6.50
e % : ! : : ! a s —
CROSS E men 0.40
SECTION Height (m) 1.00 0.30 0.50 l.00 0.70 0.80 0.30 0.80 .
| z S | : z i -ttt —
Cutting T
Depth (m) |
! [ 1 1 1 ! { ! 1 1 1 |4 1 | 1 1 | 1 1 I L 1 1 1 1 1 1 .
T T T [ 1 1 T 1 U 1 ' ¥ 1] T | L] ] ] ] { I i 1 | i i i T T
Type/Length Laterite
PAVEMENT . —t : —— ! bttt p—rf—t ——] e p——1 —t— p—————
Condition Good
I ' 1 1 1 t ] 1 1 1 [ 1 ¢ H ] ! ! 1 | i 1 | { L l ! I )
Overflow ' ' ’ v ' ' i 1 1 1 : . t 1 ! 1 T { t ) 3 i i ] 1 i ;
FLOODING |y o gth(Knd/Hei ght{m) Hel.
] 1 ! 1 ] 1 ! 1 1 [ | 1 1 I { ! ! t 1 1 1 ! 1
[ ] 1 i ] ) [ Sugar L) ] ] | ] 1 ] i LI ] | 1 [} 1 i 1 1
Left Paddy Bush Paddy Cane Cassava
LAND : — e} m—— A o —— —tt
USE Right Paddy Bush Paddy Cane Cassava
; t i 1 1 ) ] I 1 l ] } 1 t [ | | ! l ! 1 [ 1 ! !
PIPE 1] 1 ] i i ] ’ i ¥ 1 1 3 1) [] 1 i ] 1] 1 11 4 1 1
CULVERT Total Numbexr 8 Pipes
—ttt—t—t+—+ L A
Station (Km) ™ n ™~ = =
. . . o~ o~
Q — —~ —-t —
L s B e e s e o e A B e o e M —
BOX [ oo o A
CULVERT i 00 0 y
S ") ~ I~ < ~
BRIDGE b - N "
. . o
Dimension 2 1% u01 u01 8
< < ::" ™ <1'
N8 N " Y
g 34 ; i
= == = 8]
; } f ! ; t } } ; t } ; 1 f ] : } I } l } } ) } t —
RIGHT OF WAY (m) 12.0 10.0 12.0
e e ] Pty —
Horizontal Fair
ALIGNMENT ! } } } t ! f ; f } f f t } f } f | ! ' ¢ { y y { R L
Vertical FRir ' ‘ l i ' l ‘ ' ' ' ! ' "‘TJ
} ; } } : - } i ! } ; ; f } t } f ) } ; ; } | ! : E P
ROUTE NO., AGENCIES ARD ‘
—t : T : Pttt ———t ] —_ L ; [E—
i i 1 3 T T ¥ T
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Table 12-2'1

e e e e iy
e

TRAFFIC VOLUME ON ROUTE IM =-12

T ot e, v S S s

—— e ey s A e e s

DIVERTED TRAFFIC

YEAR 1993 2001
LINK 1 AVR. 1 AVR. 1 AVR.
N+D 4 g 20 20 43 4=
p/C I 1 1 3 3 & &
Y 0 0 0 0 0 0
TQTAL 16 10 22 22 50 S0
N+D 20 S0 54 o4 58 58
L/B I 7 7 & 8 o o
v 0 0 0 0 0 0
TOTAL =7 S7 &2 62 &7 &7
N-+D 35 3% 47 47 72 72
M/B 1 = = 7 7 11 11
oy Q o O o 0 0
TOTAL 40 40 S4 24 =22 3
N+D 35 o 13 i3 31 3
H/EB I 1 1 2 2 5 5
w 0 0 0 0 0 0
TOTAL = = 15 15 36 26
N+D 99 99 124 124 172 172
P/PAT 1 15 15 12 19 26 26
DY o 0 0 0 0 &)
TOTAL 114 114 143 143 1?8 198
N+D 3¢ 36 38 38 40 40
4/7 I ] S & & & &
DV 0 0 O 0 0 0
TOTAL 41 41 44 44 44 44
N+D 44 458 L0 60 87 87
&7 I 7 7 ? ? 13 13
v 0 0 0 o O 0
TOTAL 53 33 b9 &7 100 100
N+[ 335 33 49 4 77 79
10/T I = o 7 7 iz 12
oV 0 0 0 0 0 0
TOTAL 40 40 57 37 71 21
N+D 312 312 405 405 583 SB3
ADT I 47 47 61 6H1 87 37
oV 0 0 o 0 0 0
TOTAL 359 359 466 866 L70 670
N+D 327 327 371 371 428 4z8
M/C 1 24 24 24 24 12 18
v o o 0 0 0 0
TOTAL 352 352 395 395 446 446
N+D 639 4639 776 776 1010 1010
TOTAL 1 7y 71 85 895 106 106
v o 0 0 0 0 0
TOTAL 711 711 261 861 1116 1116
NOTE
N : NORMAL TRAFFIC D=
DV : DEVELOPED TRAFFIC I

INDUCED TRAFFIC

v w—\ L ¥ “; ra v\ |
.

< [ ARSI

S ] \

4] Fiogure 12.3.1

AND CAPABILITY OF INFLUENCE AREA ﬁ

PROPOSED ROUTE NO. IM -
ol T 7w {1

)| WA

[P

A. SAWANG DAEN DIN |

12 -~ 5

CULTIVATED LAND FOR PADDY
CULTIVATED LAND FOR UPLAND CROP
CULTIVABLE LAND FOR PADDY
CULTIVABLE LAND FOR UPLAND CROP
UNCULTIVABLE LAND

PROPOSED ROUTE

INFLUENCE AREA OF PROPOSED ROUTE




rigure 12.3.2 CROPPING CALENDAR

0400 CHANGWAT __SAKON NAKHON

NAME OF CROP JAN.| FEB | MAR| APR{MAY. |JUN.| JUL.| AUG.|SEP. |OCT.| NOV. | DEC.
RIcE, 15" crop ® & & —
RICE , 2™ GRroP — .
TOBACCO [ VIRGINIA & LOCAL) @ &
#
KENAF it ) " _
CASSAVA "

k4
F .
b
—

MAIZE ' O—=0 et —X

SUGAR CANE c, ©
‘r
io

MUNG BEAN o—o VR Y

GROUND NUT [ LESS-RAIN oo *

1MORE— PRY SEASON #@ ot

COTTON o ) s
N N
Note FIRST CROP SECOND CROP
o) ot ) v . .
sowing  growing secson  hgrvesting i H== X
season sp090n

12 - 10



TABLE 12.3%.1 CULTIVATED & CULTIVABLE LAND

(1979)
o _ [ UNIT @ 1000 RAI (KM™2) 3
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
_ODE ____NAME FALIDY LPLAND TOTAL PADIDY UPLAND TOTAL
21.875 ( S1.0)  0O.312 ( 0.5) =22.1&88 ( 51.5) - 52.500 ( 24.0) S2.500 ( 24.0)
0404 SAWANG DAEN DIN 12.500 ( 20.0) 0,313 { 0.5 12.21% ( 20,5) - 12.500 ( 20.0) 12.500 ( 20.0)
0407 SONG DAD 19,275 ¢ 31.0) - 19,375 ( 31.0) - 40.000 ( 64.0) 40.000 { 64.0)
TABLE 12.2.2 CROP PRODUCTION
ITEM FADDY MALZE BEANS GRUND CASSAVA SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
PLANTED! AREA (1000 RATD)
1921 30,94 0.83 - 0.25 1,98 0.49 0.85 - 4,40 35,24
1987 30,54 0.8 - 0.26 1.99 0.4% 0.84 - 4,40 35,24
1993 WITHOUT PROJECT 20, &4 0.2 - 0.27 2,00 0. 42 0.83 - 4,490 25,24
WITH PROJECT 20.84 0.77 - 0.24 2,21 0. 4% 0.76 - 4,40 a5, 24
2001 WITHOUT PROJECT 20,84 0. 30 - 0. 29 2.02 0.47 0,82 - 4,80 35.24
WITH PROJECT 20, 84 Q.75 - 0.26 2,23 0.42 0.74 - 4,40 35.24
CROFP YIELD (KG/RAT)
1931 233.3 260.0 - 159.0  25€0.0  4000,0 161.0 -
1987 235.2 261.6 - 189.0  2580.0  4072.5 161.0 -
1992 WITHOUT PROJECT 235, 6 2631 - 189.0  2580.0  4144.4 161.0 -
WITH PRO.JECT 2%39.5 66,3 - 190.1  2595.5  4171.2 161.0 -
2001 WITHOUT PROJECT 228, 5 265, 2 - 129.0  2580.0  4247.0 161.0 -
WITH PROJECT 245.23 272.8 - 191.7 2614.4  4206.6 161.0 -
CROP PRODUCTION (TON)
1981 7,210 217 - 47 5,102 1,960 156 - 7,463 18,473
1987 7,254 216 - 4% 5,141 1,974 135 - 7,515 14,769
1993  WITHOUT PROJECT 7.297 215 - 51 5,173 1,587 1532 - 7,559 14,354
WITH PROJECT 7,385 204 - 4t 5, 755 1,772 122 - 7,879 15,264
2001 WITHOUT PROJECT 7,356 213 - 55 5,214 2,003 131 - 7,615 14,971
WITH PROJECT 7,564 206 - 4% 5,824 1,200 120 - 7,993 15,5463
NOTE ¢ SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL

12 - 11



TABLE 12.3.3

FARMGATE PRICE AND FRODUCTION COST

COTTON

ITEM PADLY MALZE BRUND CASSAVA SUGAR

NUTS CANE
FARMGATE PRICE (BAHT /TON)

WITHOUT PROJECT (1931 — 2001) 3y 663 2, 235 & b4 546 594

WITH PROJECT (1937 — 2001) 2,755 2,291 6y 664 560 594
CROP PRODUCTION COST (BAHT/RAI)

WITHOUT PROJECT (1981 - 2001) 536 422 1,010 759 2,130

WITH PROJECT (1987 - 2001) 604 453 1,030 779 2,180

TABLE 12.3.4 NET PRODUCTION VALUE
(1000 BAHT)
WITHOUT PROJECT WITH PROJECT

YEAR -

PADDY UPLAND PADDY UPL_AND TOTAL

1927 2,493 1,715 =, 544 1,728 10,272

1993 8,453 1,744 7,033 1,889 10,927

2001 2,967 1,735 1,971

9,711

12 - 12
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Figure 12.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 12.5.2
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Table 12.5.1

{F4 STANDARD)
(1000 BAHT)

—— — »
Unit Financial oaST) COsT BENEFITS DISCOUNTED(12%)
Items £ i - - - - - - -
Q?fy U“ltﬁRa“e —— - YEAR CONST.  AGRI. voe RMC
- o'ty Financial Economic COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT
i Cost (10°E) Cost (107 E) o - —— — —
DIzTCT CONSTRUCTION COST 1924 0 0 0 0 0 0 0
. : 1985 13,036 0 0 0 0 16,352 0
Clezrang and Grubbing ha 15,000 41 615 359 1932 1;: 8554 0 0 0 Q 21,900 0O
sxcavacion - Soil e 20 0 0 o 1987 0 64 3,879 17 3,959 0 3,535
esvecion - Hard Rock 3 ) 1983 0 142 84,1463 26 8,330 D  3.452
Excavezi ré Roz g 180 0 0 0 1989 0 21% 4,447 24 4,700 0 2,346
Irbankment m a5 62,000 2,790 2,538 1990 0 297 4,721 43 =2 071 0 3,223
e Wereei of 3 1991 s} a75 5,015 52 5,442 0 3,088
Seleczed Matesial ™ 80 38,400 3,072 2,734 1992 0 452 5,299 51 5,512 0 2,945
Soil Rggregate Surfacs or Subbase m 105 26,900 2,824 2,513 1993 0 530 . 583 70 &, 122 Q 2,797
o 3 1994 2,760 593 6,023 82  £.:699 3.963 2,705
C-ushed Stone Base n 370 17,600 6,512 5,991 1995 0 ASS 4,863 97  7.214 Q0 2,402
soil Agorecate Shouldsx 1;13 105 7,600 798 710 19946 0 712 &£, 203 110 7730 o 2,439
. 2 1997 0 780 7,342 124 2,246 0 2,371
Prime Coat and D3ST m 55 99,600 5,478 4,930 199¢ 0 843 7,792 137 8,762 0 2,249
Pioe Culvert pr 2,100 520 1,092 1,004 1999 0 705 G,222 151 2,272 (o} 2,126
} - 2000 o) LB B, LL2 168 9,793 0 2,004
Zox Culvert n 16,000 20 320 288 2001 —-15,7822 1,030 9,102 177 10,309 -2,884 1,833
long Span Bridae m 80,000 0 0 0
- TOTAL 25,562 5,569 93,615 1,345 103,529 39,331 40,813
Snort Span E:‘Eiga ___________m 40,000 56 . 2,340 - 1,993 —_— —— ——— ——
Sut Tozzl (a) 25,741 23,264
DISCOUNTED ECONOMIC COSTS : 39,331
Prscellizneoes Works (2) x 7% 1,802 1,628
e -- - o ———— DISCOUNTED ECONOMIC BENEFITS @ 40,813
Tozzl (b) 27,543 24,892
o AGRICULTURAL DEVELDPMENT BENEFIT 2,937
FEYSICAL CONTENGENCY (b) x 15% 4,131 3,734 VOC SAVING 27,4002
DIGINZZRING AND RMC SAVING 434
.. RDMINISTIATION (b) x 10% . I 2754 2489 NET FRESENT VALLIE : 1,482
Sup Total 6,885 6,223
BENEFIT COST RATIO : 1.04
LiND ACQUISITION
INTERNAL RATE OF RETURN @ 12.5 %
Eichly Developed Land ha 50,000 28 1,400 1,400
__Less Developed Land ha 15,000 ___________,__53__________._.7_5.____......._.._-.._7..5.._.._
Suly Total 1,475 1,475

12 - 15



Population (1,000)
1982
1993

Average travelling speed, without {kph)

Isolation

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

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

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

Score

Health

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

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

Score

[

L1

'

11.5
13.0

48

4.5
0.038
115

18
0.097
194

¢.019

0.022
183

9.0
0.048
112

5.0

0.026
104

Table 12,7.1 SOCIAL INDICATORS
(Proposed Route IM-12)

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 8§/
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/w)2/

Score

Total Score

"

.-

2.5
4.5
0.160
83

16
422

37.9
37.9
1.80
115

33,3
32,2

2,562
2,477

0.04
71

977

12 - 16

Note:
E/ ( ) shows the length or distance ip

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

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

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

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

Number of university graduate teachers 43§
Number of Teachers 1,285
Number of student 25,1%

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 11,8%7 Baht in 1993,

- Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM-13

Changwat : Sakon  Nakhon/ Nakhon Phanom
B. Chuam (J.R.2094) - A. Na Wha

Length 19.8 KM,




LOCATION OF PROPOS,EDPROUTE

SUMMARY
PROPOSED ROUTE IM~ 13
Item Description
Changwat Sakhon Nakhon /Nakhon Phanom
Origin B, Chuam (J.R.2094)
Destination A. Na Wha
Length
Total 19.8 km
Improvement Section 19.8 km
DOH Road R.2185 19.8 km
ARD Road 0 km
Others 0 km
0 km

New Alignment 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

Recommendation

Soil Aggregate, Poor
Flat

140 km
15,800
Paddy

69

309

410
F4 (DBST)

37,519 . 103 B
33,915 . 103 &
6.6 3

0.61
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1. GENERAL

1.1 Characteristics of the Route

The proposed route extends in two changwat of Sakon Nakhon and Nakhon
Phanom. The route, starting at Ban Chuam on Route 2094, runs southeast-—
ward passing through Ban Khok Sa-At, Ban Seo and Ban Tan and ends at Amphoe

Na wha. Its total length is 19.8 km (Figure 13.5.2}.

The terrain is almost flat. In the influence area, there exists several
villages with total population of 15,800. ‘“rhere are no medical center,

but one hospital and one secocdary school along the proposed route.

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

tmphaoe Na Wha with Route 2094,

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route are sum-
marized in Table 13.1.1. The details are shown as the results of inventory

survey in Table 13.1.2.

2. TRAFFIC

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

traffic is expected after improvement of the subject road.

2.2 Base Year Traffic

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

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

13 - 1

Proposed Road Link

A. Na Wha
Legend O Road Node
[] Road Link Code
MEBE Proposed Road Link
memn Other Road
Traffic Volume in Base Year
Link Vehicle Type
(base year) No p/C P/P L/B M/B M/B P/T 4/T 6&/T 10/T BADT
DOH (1981) l{l- 2 25 14 16 5 4 13 16 8 103
Manual Counts 1 - S - 7 - 1 7 7 3 30
Estimated 1 1 15 7 12 3 3 10 12 6 69

Route 2185 ,

Section 0100



2.3 Transport Movement

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

roadside interview, as shown helow:

PASSENGER MOVEMENT (1942)

FREIGHT MOVEMENT (1932)

PROPOSED TRIPS PROPOSED TUNAGE PER DAY
ROAD PER ROAD - -
LINK DAY LINK NON-AGRI. AGRI. TOTAL

1 o525 1 3% 48 87

2.4 Future Growth of Transport Movement

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

the following tables:

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (Z P.A.)

ITEM 1931 1987 1993

1987 1993 2001

—— —— — ——— — —— S -y i el S _ e s st i — it s ——

PER CAPITA INCOME 4.2 4,5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULATION 1.7 1.4 1.2
PASSENGER MOVEMENT 5.7 5.8 5.9

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (% P.A.)

ITEM 191 1727 1993

1937 1993 2001

NON-AGRI. 7.4 7.5 7.6

AGRICULTURE 0.2 0.2 0.2

FREIGHT 3.4 3.4 2.9

2.5 Induced and Developed Traffic

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

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

RATE OF INDUCED AND DEVELOPED TRAFFIC

YEAR
ITEM - - ——
1937 1992 2001
INDVJCED 15.0  15.0  15.0
DEVELOPED 0.0 0.0 0.0

2.6 PFature 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:



1937
1793

TRAFFIC COMPOSITION

(UNIT = %)

LINK PASSENGER

VEAR FREIGHT
,ﬁ?: P/C P/f_ L/B_ M/B H/B P/T 4/7 &/T 10/7
1 1982 2.6 39.5 18.4 31.6 7.9 ?.7 32.3 38.7 19.4
1987 4.7 37.4 19.1 30.0 8.8 11.6 28,0 37.7 22.7
1993 7.2 34.9 19.9 28.2 .3 13.9 22.8 36.6 26.7
2001 10.3 31.6 20.9 25.7 11.3 17.0 16.0 35.0 32.0

2) Forecasted ADT

The average of the forecasted traffic on proposed road link is shown in
the following table and details by road link by traffic type are shown in

Table 13.2.1.

AVERAGE FUTURE TRAFFIC ON PROFPOZSED ROUTE

TYPE QF VEHICLE

—————————— - ADT  M/C  TOTAL
P/C L/B M/B  H/B P/PYXT 4/T 6&/T  10/T
2 11 17 5 26 11 15 5 196 156 252
& 16 22 8 34 10 16 12 423 186 309
2001 13 235 410

24 32 14 45 2 i3 ib6 175

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

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

Very few of cassava, sugar cane and kenaf are grown in the upland field.

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

13 - 3

Table 13.3.1 and Figure 13.3.1. A typical cropping calendar in the Saken

Nakhon area is shown in Figure 13.3.2

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 conseguent production volumes are shown in

Table 13.3.2.

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 13.3.3.

Based on the above projected production volume, farmgate prices,‘production
costs and land preparation cost estimated separately, net production value
(NPV) was obtained as shown in Table 13.3.4. 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

Link Without Project With Project
/1 Nos,of Nos, of /1 Nos, of
No. Terrain Length Rocad Wooden Narrow  Length Road Class Wooden

(km) Class Bridge C.Bridge ({(km) Case 1 Case 2 Narrow Bridge

1 Flat 19.8 3 4 0 19.8 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 aligmment
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 19493 2001
1 (F4} 2,134 2,891 4,336
23 {F5) 1,452 2,027 3,128

5. ENGINEERING

5.1 Preliminary Design

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

F4 (if not feasible, F5)

-

Design Standard
Geometric Design : RASHTO (Rural Highways)
Typical Cross Section : as shown in Figure 13.5.1

13

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 CBR20% :

Selected Material CBR> 6%

In case of P5 Standard

Soil Aggregate Surface CBR>20%

L1

Selected Material CBR> 6% H
Pipe Culvert
Standard Size :
Standard Interval
Paddy Area H
Others H
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

1.0m
2.0m

0.7m {above flood level)

2.5cm
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

g 100cm

200 m

500 m

2.4m »x 2.4m

as reqguired

RC - Slab
BC -~ Girder

as shown in Bridge List in Figure
13.5.2

13.5.2,



5.2 Work Quantity and Construction Cost

Work quantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 13.5.1.
Total financial and economic construction costs by applied road class are

as given below:

Financial and Economic Construction Cost

Construction Cost (103 B)

Road Class  Length Remark
(km) Financial Cost Economic Cost
F4 (DBST) 19.8 37,519 33,915
(Soil
F& Aggregate) 19.8 24,489 22,065

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits and the calculated
economic indicators for evaluation are given in Table 13.6.1 and 13.6.2.
The resnlt indicateg that the proposed project seems to be not feasible

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

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts

are tabulated in Table 13.7.1.
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Table 13.1.1 SUMMARY OF ROAD INVENTORY

ITtem

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

Surface Type and Condition

SBST or DBST
Soil Aggregate
Earth

Pipe Culvert

Box Culvert

Bridge

Permanent Bridge

Narrow Concrete Bridge

Wooden Bridge

Overflow Section

Description

B. Chuam (J.R. 2094)
A. Na Wha

19.8 km
19.8 km
R. 2185 19.8 km
0 xm
0 Jm
0 km
Flat
Fair / Fair
8.0m
19.8 km
0.3 m - 5.5 m
0 km
m - m
0 km
Poor 19.8 km
0 km
22 each
0 each Om
1 each 80.0m
0 each om
4 each 51.5m
0 place 0 km

{4m)




Table 13.1.2

ROAD INVENTORY

PROPOSED ROUTE NO. _ IM-13 ROUTE No. 2185 B. CHUAM (J.R. 2094) " A. NA WHA 19.8 %
SAKHON NAVORN/NAKHON PRANOM
T T =7 T T T T T T T T t o T T 1 T ) 1 T ] ] I I ) 3 T T
(e
STATION  (Km) o = © © = ! = © @ Q & X S a )
L] 1 1 1 [l [] 1 1 1 ]
! ! ¥ 3 ' T ; 1 1 ; } - i } ; t } } i } i ? } } ] ] P
VILLAGE
5]
— Name w) ﬁ
o0 0w o o o ﬁ o
Do —d3 e~ =
- Household (H) TN - %gg o££ E§§ Hgg
& ot
. [N Jai|
- Population (P) o ; J wi i =
! f } } } : l Imﬂ:ﬂal ! Rakalal 1 L 1 1 mEa (AT Ay t 1 1 ' 1 1 ¢
TE N | T 1 T T T T 1 ) T ] T i i i I 1 ] T _r—'
} } y } : ! : ) 1Flat1 I ! ! 1 : | ] ; ! 1 ! ! 1 1 1 !
Formation ' ! i ! ' 1 i f i ] ' } 1 i ¥ i 1 * 1 i } 4+—
width (m) | | : 8.00
CROSS Embankment ' ' 1 t : 1 f— ,' } —H | ; ! : : — ]
Heigh m 1.00
SECTTON ght {m} \ l ‘ 1 ‘ 2.010 0;40 2.50 5.50 2.50 0.30 0.50
Cutting ! ' ' v 1 i 7 : i t t I f ] t t t t i —
Depth {m)
= i : } } } ! 1 | 1 ! | ! 1 l | | 1 l 1 ! l ]
Type/Length l I l I ' ' ! ' ' ' | ' v i i J T } ! } f t
PRVEMENT ] { . | ) , \ | Laterite
. T 1 1 t T t t } } } f : : 1 1 1 1 i | | H 1 { L L } !
Condition ! ' i ! ! ¥ T 1 I T 1 1 { } }
Poor
Overflow : : } : } } i t f } } ] 1 } | ! | ! | | 1 1 { | | \
D A ! { T 3 T T T T 1 1 ' |
FLOODING Length(Km) /Height(m) i ' ! l I ‘
I 1 1 1 [ 1 ! i {d
T ' I T T T T T t 4 = } : [ ! X | | 1 ' | L 1 ,
Left ¢ : ! ¥ ¥ f I i ; f } i i
LaND : Pat'idy 1 iBush 1 ! r l ‘ Paddy
T 1 1 1 ¥ t t } ] i 1 1 { ] 1 L | | H | |
USE Right Paddy ' J J ' ¥ I i I T { ! T : t : ] i
£ I : | ] 1 | L i ! 1 i
PIPE rotal Number T et B s S —— —t— i — fop
CULVEKE 22 Pipes [] 1 1 [} T
1 | ]
1 : —————t——
i
station (Km © - - o " o
o - o 0
~ —
} } : Il 2 { = = : { : ] 1 1 Il - | 1 } ] i ]
BOX o o ¥ T I T ¥ T t | i t i } } I I ' |
A A { L] 1 4
CULVERT s 2 Q
& = i S 8
0 ] o)
BRIDGCE ® oW ~ w —~
Dimension g 2 ] ] %
;M o
- o 8 8
s < o <
38 i : '
= = i 4 8
{ } } } ; f } t t } ] = ! } U: } = t ] ! 1 1
RIGHT OF WAY  (m) ' ' ’ B K i — } } ——
1 1 [ 1 1
. 1 1 T T ¥ = I‘ } } tL ! = : } 1 : |l : ] ) 1 | 1 H L
Horizontal Fair ' ' i ' ) i } } f 1
ALIGNMENT } ! } ! J ! 4 1 I f 1 ] { 1 ] !
13
Vertical ' Fair ‘ ' ' ’ ' ' : ! : { ! : ; } } } i
i ] I
} } i } ] } } | t { } } t : | } ] : ! }
ROUTE NO., AGENCIES S A A i SR KU S N B T
L DOH 2185 T T
t 1 i } : i 4 } ] 1 ! l ! |
T 1 T 1 T 1 | i i
T i 1 T 1 ] t : | } ! ) 1
t } ! : f 1 ! _.!..-
] ]



rable 13.2.1

s i e

TRAFFIC VOLUME ON ROUTE IM - 13

e e e e e e i

YEAR 1987 1993 2001
LINK 1 AVR. 1 AVR. 1 AVR,
N+D 2 2 = 5 i1 i1
P/ 1 0 0 1 1 z 2
oy 0 0 0 0 0 0
TOTAL 3 I & & 13 12
N+ 10 i0 14 14 23 23
L/B I 1 1 2 2 3 2
v 0 o] 0 0 0 0
TOTAL 11 i1 1& 14 26 26
N+D 13 i5 20 20 28 28
M/B 1 2 2 2 32 4 4
DV 0 0 0O 0 () 0
TOTAL 17 17 22 22 32 32
N+[ 4 4 7 7 12 12
H/B 1 1 1 i 1 2 2
v 0 0 0 0 0 0
TOTAL 7] 5 a2 s 14 14
N+D 23 23 29 29 4z 42
P/PT I 3 32 4 4 b &
DV 0 0 0 0 0 0
TOTAL 26 26 34 34 43 4g
N+D ? ? @ 2 7 7
8/T I 1 1 | 1 i 1
DV 0 0 0 0 0 0
TOTAL 11 11 10 i0 ] 8
N+D 13 13 14 14 16 146
&/T 1 2 2 2 2 2 2
v 0 0 0 0 0 0
TOTAL 15 15 16 16 18 18
N+D 3 2 10 10 14 14
10/7 I 1 1 2 2 2 2
oy 0 0 0 0 v} s}
TOTAL 4 4 i2 12 146 16
N+ 24 84 107 107 152 192
ADT I 13 13 1é& 146 23 22
oy Q 0 0 0 0 0
TOTAL 6 26 122 123 175 175
N+D 142 142 169 162 215 215
M/C I 1S 15 17 i7 20 20
oV 0 0 0 0 0 0
TOTAL is6 156 i26 1386 235 235
N+D 225 225 276 276 B&T 367
TOTAL 1 27 27 33 33 43 43
v 0 0 0 0 0 0
TOTAL 252 25z 309 309 410 410
NOTE
N = NORMAL TRAFFIC D :
DV : DEVELOFPED TRAFFIC I ¢ INDUCED TRAFFIC

DIVERTED TRAFFIC

- o ——T - -
I O 5 DR 0 B S =N
. Figure 13.3.1 LAND USE AND CAPABILITY OF INFLUENCE AREA __;‘;,;Er/ -
PROPOSED RQUTE NO. IM-=13 _ e
\h T Y™
= A T
%:{: .‘\ i \l ” !’ \‘m >
\\1 4 s
N, a4
i 17
at b S

4

Ik

ot
1
N
N

CULTIVATED LAND FOR PADDY
CULTIVATED LAND FOR UPLAND CROP ]
CULTIVABLE LAND FOR PADDY
CULTIVABLE LAND FOR UPLAND CROP
UNCULTIVABLE LAND

PROPOSED ROUTE

INFLUENCE AREA OF PROPOSED ROUTE

=

7]




rigure 13.3.2 CROPPING CALENDAR(1) CROPP (2)

T
NAME OF CROP JAN | FEB | MAR| APR{MAY [JUN | JuL | auG.|SEP locT INov | DEC. NAME OF CROP JAN. [FEB.|MAR|APR.| MAY{JUN. | JUL|AUGISEP. jocT | Noy
t ® & < 2.4
rRice , 15! crop ¢ Q— & y RICE , IS' CROP ———
, 2™ crop
RICE , 2" cRrop Bt — RICE S——O— A
SUGAR CANE & &———
TOBACCO { VIRGINIA & LOCAL ) e o
KENAF & & . ‘
CASSAVA ® &
[ro mo
TOBACCO (VIRGINIA & LOCAL) BAdAS
MalE T T KENAF & "
SUGAR CANE o & JUTE & X
T CASSAVA & &
MAIZE & ol
MUNG BEAN o Ly
GROUND NUT [ LESS-RAIN = * GROUND NUT {LESS-RAINY SEASON oo y
| MORE- DRY sEASON | Y MORE-DRY SEASON 4o .
COTTON G & % X COTTON G H— *
-
Nots FIRST CROP SECOND CROP
Sowing  growing season . harvesting === = X
season seqson
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TABLE 13.3.1 CULTIVATED

et e ey St

& CULTIVABLE LAND

(1979)
_ _ [ UNIT : 1000 RAI (KM~2) 1
AMPHDE AMPHOE CULTIVATED LAND UNUSED CULTIVAELE LAND
cope NAME PADDY LPLAND TOTAL PALDY LUPLAND TOTAL
75.000 (120.0)  0.313 ( 0.5 75.31% (120.5) - 0.31% ¢ 0.5)  0.313 (0.3
0406 AKAT AMNUAT 13.750 ¢ 2z2.0) - 12,750 ¢ 22.0) - - -
DS04  NA WA 61.250 ( 93.0)  0.313 ( 0.5) 61.563 ( 98.5) - 0.512 ¢ 0.5) 0313 ( 0.5)
TABLE 13.2.2 CROP PRODUCTION
ITEM PADDY  MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON  UPLAND  TOTAL
NUTS CANE TOTAL
FLANTED AREA (1000 RAI)
19521 75.3@ - - - 0.16 0. 06 0. 09 - 0.32  75.70
1987 75.3% ~ - - 0.17 0.06 0.09 ~ 0.24  75.72
1992 WITHOUT PROJECT  75.32 - - - 0.19 0. 04 0. 10 - 0.3 75.74
WITH  PROJECT  75.38 - ~ - 0. 20 0.07 0. 10 - 0.38  75.76
2001 WITHOUT PROJECT — 75.38 - - ~ .24 0.07 0.10 - 0.29  75.77
WITH  PROJECT  75.38@ - - - 0. 23 0. 07 0.10 - 0.41  75.%
CROP YIELD (KG/RAT)
1981 208, 3 - - - 2500.0 6500.0  175.0 -
1987 207.5 - - - Z500.0 A539.1 175.0 -
1992 WITHOUT PROJECT  210.% - - - 25%00,0 AS78.4  175.0 -
WITH  PROJECT  214.4 - - - 2515.0 4618.0  175.0 -
2001 WITHOUT PROJECT — 212.95 - - - 2500.0 4631.2  175.0 -
WITH  PROJECT  221.6 - - - 2535.2 4&728.6 175.0 -
CROF FRODUCT ION CTOND
1981 15,700 - - - 591 S6h 16 - 775 16,474
1987 15,794 - - - 427 290 17 - E%6 16,4630
1992 WITHOUT PROJECT 15,889 - - - 467 417 17 - 903 16,792
WITH  PROJECT 16,177 - - - 513 445 17 - 577 17,154
2001 WITHOUT PROJECT 16,017 - - - 526 455 17 - 1,000 17,017
WITH  PROJECT 16,702 - - - S&z LY 17 - 1,091 17,793
NOTE : SYMBOL “—" MEANS ZERD OR NEGLIGIBLE SMALL
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TABLE 13.3.3

FARMGATE PRICE AND PRODUCTION COST

ITEM PADDY MAIZE BEANZ GRUND CASSAVA SUGAR
NUTS CANE
FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (1981 - 2001) R, 435 - - - 515 702
WITH PROJECT (1937 - 2001) 2,726 - - - 528 702
CROP PRODUCTION COST (BAHT/RAL)
WITHOUT PROJECT (1921 — 2001) 534 - - - 759 2,506
WITH 554 - - - 772 2,921

PROJECT (1987 - 2001)

KENAF

COTTON

TABLE 13.3.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT

WITH PROJECT
YEAR - -=
PADDY UPLAND TaTAL FPADDY LIPLAND TOTAL
19287 17,021 233 17,264 17,090 235 17,325
1993 17,377 251 17,4622 12,516 274 13,770
2001 17,240 277 1=, 117 20,472 310 20,722
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Flgure 13.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
£
Rrw l R/w
30,100
RIGHT OF way

9 E)
aow BED
PROAILE G
L L
.

——

% .
_— e

4%,

— %—’ I- [ EXISTING GROUND LINE

" DireH L PAVEMENT POSSIBLE SOURCE
POSSIBLE SOURCE SUBGRADE
FOR SUBGRADE
FILL SECTION

RIW
s}
EXISTING GROUND LINE
100 MIN 100
—W', I-— _-] MIN,
— PAVEMENT
CUT SECTION
E
o bo
ROAD BED
.73 31%0 173
CARRIAGEWAY
. 6|50 .
PRIME COAT
. 2% 2% 5%
a— —
2 N
S0IL AGGREGATE SUBBASEIT= 150} CHR220% — ~- SQIL. AGGREGATE SHOULDER
SELECTED MATERIAL { T=200 1CBR26% POUBLE BITUMINOUS SURFACE TREAT MENT (T =23)
SUBGRADE CRUSHED STONE BASE [ T=150) CBR > BO "%

DOUBLE BTUMNOUS SURFACE TREATMENT (DBST) ROAD {Class F4)

L
s .

——S50IL AGGREGATE SURFACE [ T= 130 ) CBR 220%
I SELECTED MATERIAL(T= 200 ) CBR 26 "
SUBGRADE

SOIL AGGREGATE SURFACED ROAD { Class F5 )
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Table 13.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-13 (19.8 km)

Unit Financial

Items of Unit Rate {DBST) {Soil Aggregate Surface)
Q'ty B o't Financial Economic ; Financial Economi
% cost (10%H) cost (103g) @Y cooe (10%8)  cost (10%)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 a4 650 600 44 660 600
Excavation - Soil m3 20 o 0 0 o] 0 0
Excavation - Hard Rock m3 160 0 0 o} 0 0 0
Embankment m° 45 53,100 2,659 2,420 59,100 2,659 2,420
Selected Material m3 BO 42,000 3,360 2,220 42,000 3,380 2,290
Soil Aggregate Surface ox Subbase m3 105 29,400 3,087 2,747 29,400 3,087 2,747
Crushed Stone Base o 370 12,300 7,141 6,562 5,200 2,183 2,008
Soil Aggregate Shoulder rn3 105 8,300 871 . 775 2,500 262 233
Prime Coat and DBST m 55 108,200 5,990 5,391 33,000 1,815 1,634
Pipe Culvert m 2,100 820 1,722 1,534 820 1,722 1,584
Box Culvert m 16,000 0 0 0 0 0 0
Long Span Bridge m 80,000 0. o 0 0 e 0
Short Span Bridge m 40,000 64 2,580 2,278 64 2,580 2,278
- swb Total (2) - 28,051 25,357 18,309 16,497
Miscellaneous Works {(a) x 7% 1,264 1,775 1,282 1,155
B Total (b) 30,015 27,132 -12,521 17,652
PHYSICAL CONTENGENCY (b) x 15% 4,502 4,070 2,932 2,548
ENGINEERING AND
ADMINISTRATION (b) x 10% 3,002 2,713 1,859 1,763
—-——— k. S ks Gl -y T —— - ke i i . T Ot o i S o o S B P A el e D P P T S e S . e e D gy e S B L S i S M Sk S S P T S L S e —
Sub Total 7,504 6,783 4,898 4,413
LAND ACQUISITION
Highly Developed Langd ha 50,000 0 0 0 0 0 0
Less Developed Land ha 1,00 o0 O O .
Sub Total 0 ¢ 0 ¢
GRAND TOTAL 17,519 33,215 24,489 22,0863
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Table 13.6.1 COST AND BENEFITS
(F4 STANDARD)

—— ——

Table 13.6.2 COST AND BENEFITS

(F5 STANDARD)

(1000 BAHT)

(1000 BAHT)

BENEFITS

—————— e

CO=sT BENEFITS

YEAR CONST. AGRI. Voz R
COST BENEFIT SAVING SAVING TOTAL
1924 0 0 O 0 0
19258 132,564 O 0 0 0
1984 20,349 Q 0 O 0
1987 0 &1 2,134 124 2, 059
1988 0 244 24260 -131 2,373
128% 0 /27 2, 3346 -124 2,687
1920 0 410 2,513 —-122 2,001
1991 0 793 2, 463% -117 1314
1992 O w76 2,765 -113 F 4623
1992 0 1,159 2,891 -108 S 742
1994 o, DR 1,347 2,072 =101 4,317
1995 0 1,335 3,252 =24 4,692
1996 0 1,723 2, 433 —-38 T2 067
1997 0 1,912 3.414 -31 T 844
1998 0 2,100 794 -74 T, B20
1999 0 2,28 5,975 -52 £, 195
2000 0 2:474 4,159 =41 6£:571
2001 —15%,4601 2y 685 4,336 —-a4 b PRE
TOTAL 27.897 20,315 47,219 -1,.474 64,060

DISCOUNTED ECONOMIC COSTS : 41,293

DISCOUNTED ECONOMIC BENEFITS : 25,212

AGRICULTURAL DEVELOPMENT BEMEFIT to 665

VoG SAVING 19,294

RMC SAVING ~74%
NET PRESENT VALLE : ~16,020
BENEFIT COST RATIOD ¢ 0.61
INTERNAL. RATE 0OF RETURM : [

13 - 16

DISCOUNTED(12%) COST DISEOUNTEL 127)
) o YEAR CONST.  AGRI. voc RMC
c0ST BENEFIT COST BENEFIT SAVING SAVING  TOTAL  COST BENEFIT
0 0 1924 0 0 0 0 0 o o
17,017 0 935 8,826 o 0 o 0 11,071 0
22,791 o 1986 13,239 0 0 0 0 14,528 o
0 1,839 1957 o 61 1,452 ~51 1,462 O 1,306
O y,592 19az ) 244 1,548 -43 1,744 0 1,390
0 1,912 1989 0 427 1,444 —45 2,026 O 1,442
0 1.907 1950 0 £10 1,780 ~42 2,308 O 1,467
o 1.ae1 1991 o 793 1,825 ~38 2,590 0 1,470
0 1,833 1992 a 576 1,931 -35 2,872 O 1,455
0 1,783 1993 0 1,159 2,027 32 2,154 O 1,427
4,335 1,744 1994 2,904 1,347 2,165 —28 3,484 1,314 1,407
0 1,692 1995 0 1,535 2,302 -24 2,514 o 1,37
0 1,632 1996 0 1,723 2,440 ~19 4,144 0 1.3%
0 1,565 1997 0 1,912 2,577 ~15 4,474 0 1,28
0 1,494 1998 0 2,100 2,715 ~10 4,805 0 1,233
o 1.420 1999 0 z,28% 2,852 -4 5,135 0 1.177
O 1.345 2000 0 2,476 2,990 -1 5,465 0 1,118
—2,E50 1,269 2001 -10,150 2,445 3,128 3 5,795 -1,854 1,05
41,593 25,212 TOTAL 14,819 20,215 32,346  —290 53,271 25,352 19,94
DISCOUNTED ECONOMIC COSTS 25,359
DISCOUNTED ECONOMIC BENEFITS 19,944
AGRICULTURAL DEVELOPMENT BENEFIT b1 668
VOC SAVING 1%, 506
RMC SAVING ~230
NET PRESENT VALUE 5,412
BENEFIT COST RATIO : 0.7%
INTERNAL RATE OF RETURN : 5.4 %



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
hverage 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

"

"

11

”

15.8
18.7

40

4.5
0.027
79

20
0.119
259

0.038
0.020
167

5.0
0.030
70

3.0
0.018
72

Table 13,7.1

SOCIAL INDICATORS
(Proposed Route IM-13)

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/

Average distance to school (km)

Per capita

Score

time savings (10-4)

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)8/

With project

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

Without project (w)

begree of Disparity
(a/W) - (a/wy8/

Score

Total Score

"

-

”

Note:

1/ | ) shows the length or distance in
without project case. Unless otherwise,
lengthes are same both in with project case

3.4 and without project case.

5.0 2/ Number of secondary school student estimated

0.163 based on the projected population of the
areas of influence applying ratios of

88 secondary school students to the total
population in the sample area.

3/ Numbers of the sample areas

4/ (Number of University Graduate

15 Teachers)/{Total Number of Student) x 1,000
279
5/ (Total of Teachers)/(Total Number of
Student) x 1,000
) 6/ Sum of 4/ and 5/
(51.0)
51.0 7/ Ratio of E value of each route to an average
value of the same indicator E in case of the
1.34 sample areas, 33 in number, along paved road
a5 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
60.9 Number of student 25,196
58.4 8/ Estimated gross value of crop preduction in
the areas of influence
3,257 9/ “A" indicates an average per capita value of
3,123 crop production in the Northeastern Region,
which is estimated assuming that:
— GRP per capita of the Northeast is
0 estimated at 11,897 Baht in 1993,
- Agricultural sector shares 40% of GRP, and
0 - Crop production shares 80% of agricultural
production.
820
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PROPOSED ROUTE NO. IM-14

Changwat : Sakon Nakhon
J.R.223 - K.A Tao Ngai
Length 2.0 KM.



LOCATION OF PROPOSED ROUTE

SUMMARY
PROPOSED ROUTE IM- 14
Item Description
Changwat Sakhon Nakhon
Origin J.R.223
Destination X.A. Tao Ngai
Length
Total 12.0 km
Improvement Section 12.0 km
IDCH Road o km
ARD Road 12.0 km
Others 0 km
0 km

New Alignment Section
Surface Type and Condition
Terrain
Influence Area

Area

Population {1982)

Principal Crops
Traffic (ADT)

Existing

1993

2001
Proposed Standard
Constructicn Cost

Financial

Economic
IRR
B/C
Social Impact

Recommendation

So1l Aggregate, Poor

Flat and Rolling

58 km2
6,600
Paddy

95
384
495
F4 (DBST)

27,687 . 10° @
103 @

25,135 .
3.7 %

0.43
High

For further consideration
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1. GENERAL

1.1 Characteristics of Route

The proposed route is located in the South bart of Changwat Sakon Nakhon.
The route, starting at the intersection with Route 223, runs southward
passing through Ban Non Hom, Ban Nong Bua and ends at King Amphoe Tao Ngai.

Its total length is 12.0 km (Figure 14.5.2),

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

several villages with total population of 6,600. There are two medical

centers, no hospital and one secendary school along the proposed route.

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

king Amphoe Tac Ngai with artery highway of Route 223.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is sum~-
marized in Table 14.1.1. The details are shown as the results of inventory

survey in Table 14.1.2.

2. TRAFFIC

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

traffic is expected after improvement of the subject road.

2.2 PBase Year Traffic

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

manual classified counts as shown below:
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Proposed Road Link
v
' ‘IIII.
’.0 w :
& Q‘

K.A. Tao Ngai ..
& ®
0 <,
Legend O Road Node

D Road Link Code

MEN Proposed Road Link

weees  Other Road

Traffic Volume in Base Year

Source Link Vehicle Type

(base year) No

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

Manual Counts 1 2 19 47 1 - 2 5 19 -

(1982)

95

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 lcoad obtained from

roadside interview, as shown below:



FASSENGER MOVEMENT (1982)

L p——

FROPOSED TRIPS
ROAD PER
LINK DAY

1 730

FREIGHT MOVEMENT (1%82)

PROPDQSED TONAGE PER DAY
ROAD
LINK NON-AGRI. AGRI. TOTAL
1 40 & 44

2.4 Future Growth of Transport Movement

The growth rates of passenger and freight movements for the periods of 1981

- 1987, 1987 - 1993 and 1993 - 2001 were predicted by the formula described

in 7.3.3-2) of the Main Report.

in the following tables:

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (% P.A.)

ITEM 1981 1987 1993
19;7 19;3 2051
PER CAPITA INCOME ~—4.2 4.5 __4.7
TRANS. PRICE INCREASE 4.5 T 4.5 4.5
POPULATION 1.5 1.2 1.1
PASSENGEEHQSVEMENT --5.5_ 5.;— .7
GROWTH RATE OF FREIGHT MOVEMENT
GROWTH RATE (% P.A.;h
ITEM 1981 1987 199;“
19;7 19;3 2061
NON:EGRI. ) 7.1 7.5- —_;:;_
AGRICULTURE 0.1 0.1 0.1
FREIGHT 6.2 6.3 __;?;-

The basis for the prediction is shown

14 - 2

2.5 Induced and Developed Traffic

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

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

RATE OF INDUCED AND DEVELOFPED TRAFFIC

C 4

YEAR
ITEM - - -
1987 1993 2001
INDUCED 135.0 15.0 15.0
0.1 c.1

DEVELOPED 0.0

2.6 Future Traffic

1) Traffic Composition

The movements of passenger and freight transport were

transformed into

traffic volume by vehicle type applying future traffic composition as shown

in the following table:

TRAFFIC COMPOSITION

(UNIT ¢ %)

LINK PASSENGER FREIGHT

YEAR - —————— —_——

NO. P/C P/P L/B M/B H/B P/T 4/T7 &/T 107
1 1982 2.9 27.5 68.1 1.4 0.0 7.7 19.2 73.1 00
1987 4,8 28.4 55.8 8.0 3.0 10.1 18.4 43,1 8.4
1993 7.2 29.4 41.0 15.3 &.6 13.1 17.4 51.0 8.5
2001 10.2 30.8 21.3 26.2 11.5 17.0 16.0 =5.0 320

——

2) Forecasted ADT

et

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

the following table and details by road link by traffic type are shown 1p

Table 14.2.1.



AVERAGE FUTURE TRAFFIC 0N PROPOSED ROUTE

TYPE OF VEHICLE

e e e e ADT  M/C  TOTAL
P/C L/B M/B  H/B P/PET 4/T &/T 10/

5 54 8 3 a1 6 20 3 123 195 323

5 S5t 20 3 a1 b 13 7 160 224 384

i 38 46 20 62 7 16 15 222 ass

273

3. AGRICULTURAL DEVELOPMENT

3.1 Present Conditiocn

Almost all cultivated land in the influence area is covered by paddy fields.
Kenaf and cassava are planted a little in the upland field. Unused culti-
vable land remained in mainly for upland field.

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

Table 14.3.1 and Figure 14.3.1.

A typical cropping calendar in the Sakon Nakhon area is shown in 14.3.2

3.2 Development Projection

Future agricultural develcopment 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 14.3.2,

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 14.3.3.

Based on the above projected production volume, farmgate prices,
production costs and land preparation cost estimated separately, net produc-
tion value {(NPV) was obtained as shown in Table 14.3.4. The difference bet-

ween NPV of with project case and NPV of without project case is deemed

to be the development benefit of the subject road.

14
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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 additiocnal

costs of VOC of each link, are shown below.

Road Condition

Link Without Project With Project
1} Nos, of
Z} Nos, of Nos, of Road Class Wooden
No. Terrain Length Road Wooden Narrow  Length Narrow
(lm) Class Bridge C.Bridge {(km)} Case 1 Case 2 Bridge
1 Flat & 12.0 3 1 1 12.0 1(r4) 28 (F5) 0]
Rolling
/1 Road 1: Paved Road
Road 2A: Laterite Road with good surface condition and alignment
Road 2B: Laterite Road with good surface condition but poor alignment
Road 3: Laterite Road with poor surface condition and alignment
Road 4: Earth Road

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

follows:

Vehicle Operating Cost Saving

{(unit: 1,000 Baht)

Road Class 1987 1993 2001
1 {F4) 1,122 1,676 2,825
2A(F5) 724 1,120 1,935




5. ENGINEERING

5.1 Preliminary Design

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

Design Standard

Geometric Design

Typical Cross Section

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

Flood Section

Pavement Structure
In case of F4 Standard
DBST
Crushed Stone Base CBR>80%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

In case of F5 Standard ‘
Scil Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

.

"

-

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

as shown in Figure 14.5.1

1.0m
2.0m

0.7m {above flood level)

2.5cm
15.0cm
15.0¢cm

20.0cm

15.0¢cm

20.0cm

g 100cm

200 m

500 m

14

Box Culvert
Standard Size : 2.4m x 2.4m

Location : as reguired

Bridge
Standard Type (width 7.0m)

Short Span Bridge RC - Slab

Long Span Bridge PC - Girder

Location

14.5.2

Alignment of the route is shown in Figure 14.5.2.

5.2 Work Quantity and Construction Cost

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

gether with unit rate by work item are shown in Table 14.5.1.

Total financial and economic construction costs by applied road class are

as given below:

Financial and Economic Construction Cost

3
Construction Cust (10
Length P Remark
{km) . , .
Financial Cost Economic Cost

Roaa Class

F4 (DBST) 12.0 27,687 25,135
{(Soil
Aggregate) 12.0 18,518 16,796

as shown in Bridge List in Figure



. ECONOMIC EVALUATION

vearly distribution of the economic costs and benefits and the calculated
economic indicators for evaluation are given in Table 14.6.1 and 14.6.2.
The result indicates that the proposed project seems to be not feasible

under P4 Standard and F5 Standard in case the opening year is 1987.

7. SOCIAL IMPACTS

petairled data and results of quantification of indicator of social impacts

are tabulated in Table 14.7.1. Social impacts of the proposed route are

considerably high.

14
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Table 14.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin J.R. 223
Destination K.A. Tao Ngai
Length
Total 12.0 o
Improvement Section 12.0 ¥
.DOH Road 0 km
BRD Road 12.0 km
Others 0 km
New Alignment Section 0 km
Terrain Flat and Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 6.0m - 8.0m 7.6m (Weighted average)
Embankment Section
Length 12.0 ¥m
Height 0.2 - 0.5m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Poor 1.8 km
S0il Aggregate Poor 10.2 km
Earth 0 ¥m
Pipe Culvert 17 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each Om
Narrow Concrete Bridge 1 each 24.5 m {4m)
Wooden Bridge 0 each O0m

Overflow Section 1l place 2 km




Table 14

-

PROPOSED ROUTE NO. 1M-14 ROUTE NO. ARD

1.2

ROAD INVENTORY

J.R.

223 Vv K.A.

TAO NGAI

SAKHON NAKHON

T T T T T T T — T T T 1 t T T T 1 T 1 ¥ ) I t 1 ' '———r"“h
(=] o™ bl W [os]
STATION  (Km) e ™ - 0 @ S S = - A N ~ ~ o~ N a
F— ; —t—t— i
= ] & r
VILLAGE Q = jm g
= () m =
= vo o 083
- Name ::[\008 z% Z0 M & O’
Tm Qo o~ HAw
- Household (H) [N z = )
o non i
- Population (P) 0o mic 0 m cJure
i 1 H 1 1 1 | 1 L 1 1 [ 1 1 I 1 | | ! ] ! { |
1 1 T T ] 1 1 T T ] T 14 1 T 1 T ¥ ' i I ' t L
TERRAIN Flat Rolling Flat Rolling
" —t : — : —— F—
Formation 8.00 6.00 |7.5(
Width {m) ] [ [ 1 L ! . l ]l 1 l L ' : + ! } | l |
CROSS Embankment ! ' ! i ! ! T ! I ! { ¢ ! ! | '
Height  (m) 0.30 0.20 0.30 | 0.4d0.30[0.40|0.50
SECTION d i ] ! 14 ! | 1 [ i : ! | I} 1 } ] ] ! ¢
Cutting ' k ' e o L | i 1 s 1 t 1 } | ] 1 } {
Depth {m)
1 i l L ! 1 - 1 1 i L] | | 1 1 1 1 ! 1 L 1 i 1 Y
T Y T AL T [) T I ] 1 1 1 1 ) ] 1 ] 1 i ] ] i ] )
Type/Length La. DT La. DT La. (DT Laterite
PAVENENT e | ————+ — + — ettt s
Condition Poor
L [} I L ] 1 i ! ! 1 | 1 1 ] I H | X L] i 1 } { 1 ! 1
Overflow ! ' ' ' ' ' B v ! 1=2.0 1 i 1 T T i i 1 i — = T i ;
FLOODING [ o h gth(Km) /Hed ght(m) 1= .5
] ] [l | [ 1 1 i 1 1 1 1 | | | 1 1 [} ! 1 1 !
i | ] 1 L i I { Y [| 1 | 1 1 i [ V 4 1 [} 1 ¥
Left Paddy Bush Paddy Bush| Paddy
LAND : — ——t—— ! —t +- =t "
USE Richt Paddy Bush Paddy Bush| Ppaddy
— 1 —t -t s —t +- — ]
CULVERT Total Number 17 Pipes
—tt ——t % i e e S ~—
. 4]
Station (Km) o
-
—t— — + R B e ]
BOX
CULVERT
&
BRIDGE , A
Dimension .
-
o~
. %
oo
5 3
o<
—t— — : —t—t—t "
RIGHT OF WAY (m) 10.0
—— —t | - 1
Horizontal Fair
i ] ! ] 1 1 1 ' ! . | L 1
ALIGNMENT S } et } . : b—t i f } - } - f ; l E —t— f— "
Fair
——— — ; | — ]
ROUTE NO., AGENCIES ARD T T T
—_t f—t + } 1t } } f 3 +- ; ; } f— ] f +—t i f—t"




rable 14.2.1 TRAFFIC VOLUME ON ROUTE IM -14
YEAR 1ea7 1993 2001
LINK 1 AVR. 1 AVR, 1 AVR.

N+D 4 4 3 3 14 146
P/C I 1 1 1 1 2 2
v 0 0 0 0 0 0
TOTAL b S o ] 15 18
N+D 47 47 44 44 33 332
L/B I 7 7 7 7 S S
ov Q 0 O v 0 0
TOTAL =4 sS4 o1 51 28 38
N+ 7 7 17 17 40 40
M/B 1 1 1 3 3 ) b
ov 0 0 0 0 0 0
TOTAL 3 2 20 20 44 44
N+D 3 3 7 7 1a 13
H/BE I 0 0 1 | 3 3
ov 0 0 0 0 0 0
TOTAL 2 2 3 a8 20 20
N+D 27 27 36 26 o4 54
F/PYT I 4 q b 3 g 3
ov 0O 0 0 0 G )
TOTAL 31 31 41 41 62 &2
N+D ba S S S b6 &
4/T 1 1 1 1 1 i 1
oV 0o ] 0 0 0 0
TOTAL & & & & 7 7
N+D 17 17 14 146 14 ig
&/T I 3 3 2 2 b 2
ov o 0 0 0 0 0]
TOTAL 20 20 i8 18 16 14
N+D 2 2 & & 13 i3
/7 I Q Q 1 1 2 2
oV 0 o 0 0 0 0
TOTAL 3 2 7 7 15 15
N+D 111 111 12 139 192 192
ADT I 17 17 21 21 29 29
v 0 &) 0 o 0 0
TOTAL 128 128 160 160 222 222
N+D 177 177 203 205 251 251
M/C I i3 is 20 20 22 22
v Q 0 o) 0 0 0
TOTAL 195 195 224 224 273 273
N+D 232 288 3423 343 443 443
TOTAL 1 34 34 41 41 51 =1
oy 0 0 0 0 0 0
TOTAL 323 323 334 334 495 4935
NOTE
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC

 p—

Figure 14.3.1

b0

LAND USE AND CAPABILITY OF |

N
N gfmens

PROPOSED ROUTE NO. IM—14

ax
&
»”

3
4

s
e

- Py
!

ey

[ mm———]
=

1

R

1

¢ I .

cCID

SCALE
2 3 Km
e ]

CULTIVATED LAND FCR PADDY
CULTIVATED LAND FOR UPLAND CROP
CULTIVABLE LAND FOR PADDY
CULTIVABLE LAND FOR UPLAND CROP
UNCULTIVABLE LAND

PROPOSED ROUTE

INFLUENCE AREA OF PROPQSED ROUTE




rigure 14.3.2 CROPPING CAL ENDAR

0400 CHANGWAT SAKON NAKHON

!
NAME OF CROP JAN | FEB | MAR| APR{MAY [JUN.[ JUL{AUG.|SEP {OCT | NOV.| DEC.
rRicE , 15 crop O o —& X
RICE , 2™ CcRroP B » i
TOBACCO [ VIRGINIA 8 LOCAL ] o= elo
KENAF & — 5 ~
CASSAVA & &
MAIZE S e
SUGAR CANE o &
MUNG BEAN G KX,
GROUND NUT [ LESS-RAIN G-& *
lMORE— DRY SEASON -8 "
COTTON G —h— —¢ X
Note FIRST CROP SECOND CROP
s0wing growing seoson harvesting
s5eason segson
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TABLE 14.3.1 CULTIVATED & CULTIVABLE LAND

(1979)
_ [ UNIT : 1000 RAI (KM~Z) 3
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
SODE NAME PADIDY LIPLAND TOTAL FADDY UFLAN TOTAL
1S, 425 ( 25.0) ~ 15,425 ( 25.0)  1.563 ( 2.5) 18,125 ( 29.0) 19.4833 ( 31.%)
0401 M. SAKHON NAKHON 9,275 { 15.0) - 5,375 ( 15.0) - S.625 ( 9.0) S.425 ( 9.0)
0804 SAWANG DAEN DIN £.250 ( 10.0) - 6.230 ( 10.0)  1.363 ( 2.5 12.3500 ( 20.0) 14.063 ( 22.5)
TABLE 14.3.2 CROP PRODUCTION
ITEM FADDY MATZE BEANS GRUND CASSAVA SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
FLANTED AREA (1000 RAI)
1981 14.91 - - - 0.08 - 0.05 - 0. 20 15.11
1987 15.00 - -~ - 0. 0% ~ 0.05 - 0,20 15.21
1993  WITHOUT PROJECT 15. 09 - - - 0.08 - 0.05 ~ 0.21 15, 20
WITH PROJECT 15.0% - - - 0.0 ~ 0. 05 -~ 0,22 15,32
2001 WITHOUT PROJECT 15,22 - - - 0.03 - Q. 05 - 0.21 15. 4%
WITH PROJECT 15,22 - - - 0.10 - 0. 05 - 0.23 15,45
CROP YIELD (KG/RATD)
1921 210,72 - - - 2520.0 - 161.0 -
1987 210.72 - - - 2520, 0 - 161.0 -
1993 WITHOUT PROJECT 210,72 - - - 2580, 0 - 1561.0 -
WITH PROJECT 214.1 -~ - - 2595, 5 - 1461.0 -
2001 WITHOUT FROJECT 210,72 - - - 2520, 0 - 1514 -
WITH PROJECT 219.3 - - - 6164 - 161.0 -
CROP PRODUCTION (TON)
1981 2,136 - - - 201 ~ 2! - 282 2,417
19287 o, 154 - -~ - 205 - 8 - 287 %, 441
1992 WITHOUT PROJECT 3,173 - - - 209 - & - 292 3, 465
WITH PROJECT 2,231 - ~ - 246 - o - 230 3,561
2001 WITHOUT PROJECT 2,199 - - - 214 - @ - 25 2, 473
WITH PROJECT , 336 - - - 254 - 9 - 241 5, 677
NOTE : SYMBOL "-" MEANS ZEROD OR NEGLIGIBLE SMALL

14
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TABLE 14.2.% FARMGBATE PRICE AND PRODUCTION COST

—— i — —— ——— —— —
———— —

ITEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF COTTON
NUTS CANE
FARMGATE FRICE (BAHT/TON) _ a _
WITHOUT PROJECT (1981 - 2001) 3, 6463 - - - ;4& - 4161F -
WITH PROJECT (1937 - 2001) 3,755 - - - S60 - 4,72%
CROP PRODUCTION COST (EBAHT/RAI) _ _ _
WITHOUT PROJECT (1231 — 2001) S42 - - - 799 - &31
WITH PROJECT (1987 - 2001) ThaZ2 - - - 779 - 631 -

TABLE 14.3.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT WITH PROJECT
YEAR - ~— ——— ———— -
PADDY LPLAND TOTAL FaDDY LIPLAND TOTAL
1927 3,233 71 2,404 S, 4146 74 22490
19932 3,353 75 2,428 3653 =253 2,741
2001 3,320 76 3. 45246 2,979 92 4,071

— ———— [P

14 - 12



Figure 14.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
3
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Figure 14.5.2
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Table 14.,5.1 CONSTRUCTION QUANTITIES AND COSTS 1IM-14 {12.0 km)

Unat Financial

Items of Unit Rate {DBST)} {Soil Aggregate Surface)
Q'ty B o'e Financial Economic \ Financial Economi
* Y cost (1038) Cost (1038) QT ost (1038)  cost (1053)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 27 405 368 27 405 368
Excavation - Soil m3 20 0 0 0 o 0 o
Excavation - Hard Rock m3 160 0 0 0 0 0 0
3
Embankment m 45 138,400 6,138 5,585 136,400 6,138 5,585
: 3
Selected Material m 80 21,600 1,728 1,537 21,600 1,728 1,537
Soil Aggregate Surface or Subbase n 105 15,100 1,588 1,411 15,100 1,585 1,411
3
Crushed Stone Base m 370 2,900 3,663 3,369 500 l8s 170
Soil Aggregate Shoulder m3 105 4,300 451 401 200 21 18
. 2
Prime Coat and DBST m 55 56,100 3,086 2,777 2,500 138 124
Pipe Culvert m 2,100 360 756 695 360 756 695
Box Culvert mn 1€,000 0 0 0 0 0 0
Long Span Bridge m 80,000 0] Q o o 0 a
Short Span Bridge m 40,000 53 2,200 1,958 53 2,200 1,958
Sub Total (a) T T T T T T s is,105 13,187 11,870
Miscellaneous Works (a) x 7% 1,401 1,267 921 831
) Total (b) 21,414 19,372 14,078 12,701
PHYSICAL CONTENGENCY (b} x 15% 3,212 2,906 2,112 1,905
ENGINEERING AND
ADMINISTRATION (b} x 10% 2,141 1,937 1,408 1,270
= — —— D -—— ——— —— —— — e —— ——— —— -
Sub Total 5,353 4,843 3,520 3,175
LAND ACQUISITION
Highly Developed Land ha 50,000 16 800 ano0 le 800 800
Less Developed Land | ha 15,000 8 2 Ut .k R 20 120 __
Sub Total 27,687 25,135 920 920
GRAND TOTAL 27,687 25,135 18,518 16,726
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Table 14.6.1 COST AND BRENEFITS
{F4 STANDARD)

(1000 BAHT)

- —na

CosT BENEFITS DISCOUNTED(12%)
YEAR CONST. AGRI. VO RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1924 0 0 0 0 0 Q O
1995 10,054 0 0 0 0 12,4612 o0
1986 15,081 0 o o 0 14,891 O
1987 0 26 1,122 ~-57 1,151 0 1,022
1933 O 123 1,215 —51 1,287 0 1,026
1989 Q 141 1,307 —-45 1,422 0 1,012
1990 0 19& 1,39% -39 1,558 o PO
1991 0 2326 1,492 —32 1,494 0 P61
1592 0 273 1,534 —27 1,230 0 Y27
1993 0 =11 1,676 ~-22 1,945 0 sow
1994 5, 530%8 347 1,820 -12 2+ 154 2,627 571
19935 0 o877 1,963 -3 2,347 0 844
1994 0 4xrd 2.107 7 2,538 o 217
1997 O 4462 2,231 14 2:729 o 785
1993 0 501 2,3%4 25 2,920 0 750
1999 0 539 2,328 35 3,111 o 713
2000 O S77 2,681 44 2,302 0 &74
2001 -12, 039 613 2,225 S4 S, 493 -2,203 L38
TOTAL 15,824 T 242 28,373 =110 33,3035 29,927 2,929
DISCOUNTED ECONOMIC COSTS @ 29,927
DISCOUNTED ECONOMIC BENEFITS @ 12,929
AGRICULTURAL DEVELOPMENT BENEFIT 1,861
VOC SAVING 11,226
RMC SAVING -153
NET PRESENT VALUE : =14, 792
BENEFIT COST RATIO : 0.4z
INTERMNAL RATE 0OF RETURN = 3.7 %4
14
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Table 14.6.2 COST AND BENEFITS

(F5 STANDARD)

BENEFITS

COsST

YEAR CONST. AGRI.
COST BENEFIT

1924 0 0
1935 & 713 0
1986 10,078 0
1987 0 =)
1988 0 123
1937 0O 1461
1990 0 193
1991 0 236
1992 0 273
1993 Q 311
1994 242 249
1995 8} =57
1996 0 425
1997 0 443
1995 0 S01
1999 0 chy
2000 0 577
2001 -y 223 615
8,813 5,242

TOTAL

voc
SAVING

724
790
2854
P22
938
1. 0354
1,120
1,222
1,324
1,426
1,527
1,629
1,731
1,832
1,935

19,081

AVING TOTAL

(1000 EAHT)

——— e o,

DISCOUNTED(127)

206

1,014
1,122

7 1,231
1,337
1,447
1,594
1,742
1,370
2,030
2,185
2,333
2,41
2623

O
0
0
2 793
g
3
2

24,748

DISCOUNTED ECONOMIC COSTS

DISCOUNTED ECONOMIC BENEFITS =

AGRICULTURAL DEVELOPMENT BENEFIT

VoL SAVING
RMC SAVING

MET PRESENT VALUE =

BENEFIT COST RATID :

INTERNAL RATE OF RETURN

0
2. 427

11,237

———— iy




population {1,000}
1982
1993

Average travelling speed, without (kph)

Isplation

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

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

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

Score

Health

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

Access to Medical Facilities
Average distance to facilities (km)1l/
Per capita time savings (10-4)

Score

e

'Y

o

"

6.6
7.6

40

3.0
0.044
133

12
0,175
350

0.077
0.060
500

6.0
0.088
207

2.3
0.034
136

Table 14.7.1 SOCIAL INDICATORS
{Proposed Route IM-14)

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/ : 1.5
Average distance to school (km) : 6.0
Per capita time savings (10-4) : 0.447
Score : 232
Teacher Intensity
Number of teachers3/
University graduate : -
Total : 6
Number of Student : 157
Indicators
El 4/ : -
E2 5/ : 38.2
E & : 38.2
Degree of Improvementl/ :+ 1.79
Score : 114
Disparity
G.P.V. in 1993 (Mn B)8/
With project 1 12.4
Without project : 11.9
Per capita G.P.V. in 1993 (B)
With project (W) : 1,697
Without project {(w) : 1,556
Degree of Disparity
(a/my - (a/w)8/ : 0.15
Score : 268
Total Score ¢ 1,940
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Note:
1/ | ) shows the length or distance in

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

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

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

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

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

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

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

~ Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
preduction.
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