PROPOSED ROUTE NO. IM-27
Changwat :  Surin /Buri Ram

B.Nong Khao (JR2079)-A.Chom Phra(JR214)
Length - 31 KM,




SUMMARY

PROPOSED ROUTE IM- 27

LOCATION OF PROPOSED ROUTE

Item

Changwat
Origin
Destination
Length
Total
Improvement Section
DOH Road
ARD Road
Others
New Alignment Section
Surface Type and Condition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Existing
1893
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C

Recommendation

Description

Surin/Buri Ram
B. Nong Khao (J.R.2079)
&. Chom Phra (J.R.214)

31.1 km
31.1 km
R.2261 31.1 km
0 Xm
o km
O kn
S01l1 Aggregate, Good
Flat
171 km?
32,200
Paddy

234

898

1,246
F4 (DBST)

51,994 . 10° ¥
47,048 . 103 ¢
11.3 %

27.0

For further consideration
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1. GENERAL

1.1 Characteristics of the Route

The proposed route extends in two Changwat of Surin and Buri Ram.

The route, starting at Ban Norg Khao, runs northwestward passing through
Ban Sam Rong, Ban Pra Thum and Ban Kham and ends at the intersection with
noute 214 at Amphoe Chon Phra. 1Its total length is 31.1 km.

(Figure 27.5.2)

The terrain is almost flat. 1In the influence area, there exists several
villages with total population of 32,200. There are two 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 2080 and 214 in the agricul-

turally developed area.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is summar-
ized in Table 27.1.1.

The details are shown as the results of inventery survey in Table 27.1.2.

2. TRAFFIC
2.1 Method

Growth Rate Method was employed for traffic forecasting as no diverted traf-

fic is expected after improvement of the proposed road.
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2.2 Base Year Traffic

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

to the DOHs traffic records as shown below:

Proposed Road Link

nnl)
p® *
A. Chom Phra () g n

B Nong Khao

?:) A.Sikhora Phum
S
Legend (™) Road Node
[] Road Link Code
B u B Proposed Road Link
=mmu Other Road
Traffic Volume in Base Year
Source Link Vehicle Type
(base year) No p/c P/P L/B M/B H/B P/T 4/T 6/T 10/T ADT
1/
DOH (1981) 1~ 39 43 13 15 14 7 21 47 35 234

Note : L1/ Route 2261 Section 0100



2.3 Transport Novement

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

[ ——

of tonnage per day on the proposed road link were estimated multiplaying

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

roadside interview, as shown below:

ITEM 1981 19387 1993
e

Transport Movement 19"‘3__ 1993 2001

NON-AGRI. La7 T.1 7.3

AGRICULTURE 1.2 1.2 1.2

PASSE@?ER T?VEMENT (198%1 FREI?HT MOVEMENT (1932) FREIGHT 5.1 5.4 5.5

FPROPOSED TRIPS PROPOSED TONAGE PER DAY
RUAD PER ROAD - ———
LINK DAY LINK NON-AGRI., AGRI. TOTAL
1 1520 1 295 125 475 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 Repoxt:
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
RATE OF INDUCED AND DEVELOPED TRAFFIC

in the following tables:

GROWTH RATE OF PASSENGER MOVEMENT R _ (* 1
- YEAR
_ . 1TEM
GROWTH RATE (% P.A.Y 1987 1993 2001
[TEM 1951 - (993 INDUCED 15.0 15.0 15.0
1937 1993 2001 9EVELUP§D 0'0__ 1.8 1'?_
PER 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 5,2 5,5 S,7

27 - 2



7.6 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

NC, P/C P/F L/B M/RB H/B P/T 4/7 &/T 10/7

1 1932 321.S5 24.7 10.5 12.1 11.3 4.4 12.1 42.7 321.8
1987 27.0 39.2 11.0 13.0 v.9 2.6 183.2 40.4 31.7%
19932 22.9 43.46 11.5 13.79 2.5 12.7 17.2 33.1 31.%
2001 146.5 47.6 12.2 135.1 5.6 17.0 16.0 35,0 32,0

2) TForecasted ALT

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 27.2.1,

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

“““““ - - - ADT M/C TOTAL
F/C  L/B M/B H/B FP/F&T 4/T7 &/T 1o/7T

31 21 z4 19 89 30 Lo 52 351 339 671

&1 =1 38 23 148 40 87 73 01 =8 a898

72 o2 66 z29 277 57 123 114 7793 453 1246

27 - 3

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

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

Cassava and kenaf are main crops in the upland field.

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

Table 27.3.1 and Figure 27.3.1.

Typical cropping calendars in the Buri Ram and Surin areas are shown in Figure

27.3.2.

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 27.3.2.

Parmgate 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 27.3.3.

Based on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was cbtained as shown in Table 27.3.4. The difference between
NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject road.



4. VOC SAVINGS

In accordance with the concept and basic data given in Chapter 7 of Vol. 1
Main Report, VOCs on each road link concerned were calculated in both cases
of with project and without project.

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

of VOC of each link, are shown below.

Road Condition

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

(Km) Class Bridge C.Bridge {(Km) Casel Case 2 Bridge

1 Flat 31.1 2B 1 0 31.1 1 (F) 2Aa(F5) 0

/1 Road 1 : Paved Road
Road 24 : 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:

27

Vehicle Operating Cost Saving

2001

Road Class 1987 1993
1 (FA) 4,359 5,971
2 (F5) 610 776

9,175

1,052

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard : P4 (if not feasible, F5)
Geometric Design : AASHTO (Rural Highways)
Typical Cross Section : as shown in Figure 27.5.1.

Minimum Height of Embankment

Ordinary Section : 1.0m
Approach of Bridge in Flat Area : 2.0m
Flood Section : 0.7 m (above flood level)

Pavement Structure
In case of F4 Standard
DBST : 2.5 em
Crushed Stone Base CBR > B0% :15.0 cm
Soil Agfregate Subbase CBR > 20% :15.0 cm

Selected Matrrial CBR > 6% : 20.0 cm

In case of F5 Standard

Soil Aggregate Surface CBR > 20% : 15.0 cm

Selected Material CBR > 6% : 20.0 cm



Pipe Culvert
standard Size : ¢ 100 cm
standard Interval

paddy Area 200 m

"

others : 500 m

pox Culvert

2.4m x 2.4m

Standard Size

Location : as required

Bridge
standard Type (width 7.0 m)

Short Span Bridge : RC - Slab

"

Long Span Bridge PC - Girder

Location . as shown in Bridge List

in Figure 27.5.2

Alignment of the route is shown in Figure 27.5.2.

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 27.5.1.
Total financial and economic construction costs by applied road class are

as given below:

27

Financial and Economic Construction Cost

: 3

Road Closs Length Construction Cost (107H) Remarks
{(km) Financial cost Economic cost

F4 (DBST) 31.1 51,994 47,048

F5{Laterite) 31.1 31,110 28,051

6. ECONOMIC EVALUATION

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

economic indicators for evaluation are given in Table 27.6.1.

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

F4 Standard (DBST).

7. BOCIAL IMPACTS

betailed data and results of quantification of indicator of social impacts

are tabulated in Table 27.7.1.
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Table 27.1.1

SUMMARY OF ROAD INVENTORY

Item

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

Surface Type and Condition

SBST or DBST
Soil Aggregate
Earth
Pipe Culvert
Box Culvert
Bridge

Permanent Bridge

Narrow Concrete Bridge
Wooden Bridge

Overflow Section

Description

B. Nong Khao

A. Chom Phra

R. 2

Flat

Fair / Fair

Good

54

26l

each

each

each

each
each

place

(0.R. 2079)
(J.R. 214)

31.1
31.1
31.1

9 53855558

5 9§

=)

15.6
0o km

{4m)




Table 27.1.2 ROAD INVENTORY (1)

PROPOSED ROUTE NO. IM-27 ROUTE NO. 2261 B. NONG KHAO (J.R. 2079) ~n A, CHOM PHRp (J.R, 214}

-

SURIN/ BURI RAM

T T T T T ¥ T T ¥ T T L ] T | T i I ] i | i ) i
STATION  {Km) c o < © ® Q o < 9 © o o
R S R e B = e T e S +
jul = =
VILLAGE s - g < 2 o £
o w o Scofog  O_o H_.g ugd 8.0 %08 H 5nod 2
- Name o0 oo th I~ o~ 0o Zo00&00 o
%QQD:‘QZ 523538 §mm ‘cwﬂ‘ él“’!n—-i g:—-—llﬂ ‘cNH gﬂ‘Navf\] % «©
-~ Household (H) = 1 ol n o non C 0 o ([ Lo o S L A )
. : : ; N ) A N ) mm oA MmO @
- Population (P) mon A mm A Mmoo mn A mIma Mmoo ms o mom o moo oo
1 1 ] 1 [ . T A | - i I i [ - i { 1 [ ] 1 i [ H ! 1 1
1 i 1 1 T T L 1 T I 1 T ] 1 o 1 ¥ ' i 1
TERRATN Flat
L I | ! 1 1 ] 1 1 (| | 1 1 1 i 1 1 1 ! 1 ! 1 | i
t‘ ] i t | i ¥ L] L4 L] 1) 1] ‘( 14 | 1 1 [ 1 3 [ ) i |
Formation
Width (m) . . 1 ' ' 7.00 1 | 1 | |
CROSS Embankment ! ! ' ‘ St i : 1 ' l
SECTION Height {m) 0.50 1.00 0.70; 0. 30 1.00 0.50!1.000.50 1.00 |0.80/1.00|0.30)1.00 0.30 1.00[0.30 1.04
I ] | i " 1 1
Cutting ' ' i ' ' ' " '
Cepth {m) ' .
—t
Type/Length Laterite
PAVEMENT ] t + . ] ] ! ] 4 { I 1 1 1 I 1 ! l ] [ ]
Condition ' ' ' ! ! T T T T T i -7 T — N | T ¥ i i —I-
Good
| 1 1 i i 1 ! ' | S [ | i ! 1 I 1 L ) ] | i 1
overflow ! ! ! l ' J ' ' ¥ ] U 1 =T = ! ] T 3 ] } |
FLOODING Length{Km)/Height(m)
1 1 1 L 1 A L i | - L L] 1 { ] 1 i [ 1 L 1 1 L
1 i 1 i 1 1 I T T T 4 — 1 3 ) ¥ L 1 ¥ 1 ]
Left Paddy
E@gn 4ttt jt
Right Paddy
1 L ! A 1 i [ 1 1 [ 1 L 1 ! ! L L { ] | | 1
PIPE 1 1 i i i I i ' T 14 ¥ o L ¥ Y | ¥ Lol T ¥ . L
Total Number -
CULVERT 54 Ppipes
| 1 ! ! L ! [ B N L ] | 1 L 1 1 1 1 L L 1 L { 1
1 1 i ¥ 3 . 1 ] i o ] i ] LS 1 v ' L | 1 LI I L]
Station (Km) o
n
t i } B e M { F———t } t } f i — -
BOX
CULVERT
& o
BRIDGE X 0
pimension K
~
. N
uo
m 0
2 -
i
RIGHT OF WAY (m) I } : : FA? } = } ; = 44% L " = % ; 4% : 4%7 { 5 1 o
m
1 e 4 l | 1 1 1 {
] [ 4 T T i i 1 b % | ! E _%_ % % E ! E _%_ i } E
Horizontal Fai
ALIGNMENT L i [ ! [l | 1 1 1 1 1 1 1 L 1'-'1 | 1 i
] 1 T T T 1 i T — T 1 T (o } -+ - 4 t i 1 ! t %
Vertical Fair
— ,L
UTE NO., AGENCIES
RO ’ L L DOR 2261
—_—




ROAD INVENTORY (2)

B. NONG KHAO (J.R. 2079)% A, CHOM PHRA (J.R. 214) (Cont'd)

L

= 31.1

xXm.

SURIN/ BURI RAM

Table 27.2,1 TRAFFIC VOLUME ON ROUTE IM - 27

o . e et s e ot e

D T T ——

PROPOSED ROUTE NO. IM-27 ROUTE NO. 298] YEAR 1987 1973 2001
_ T r . I — r ) LI ME 1 AVR. 1 AVR 1 AVR.
STATION  {Km) a = - 2 N+ 44 44 52 s2 42 62
: : ! ; ; : ; 4 F/C I 7 7 = a s o
] oy 02 0 1 1 i i
VILLAGE 5 TOTAL 51 51 a1 &l 7z 72
- Name e TTTTUTIOTN oommooooes e e
ol N+D 12 1% 27 27 46 4k
- Household (H} ¥} /B I = = 4 4 7 7
- Population (P) o v O 0 . i 1 1 1
: = - ! b TOTAL 21 21 =21 21 a3 o3
TERRAIN ‘ - - .
N+ 21 21 22 32 St =
——— i t t } - 1 } M/B 3 2 3 S S E=]
) width {m} 6.00 54 o ° ! - 1 !
1 -y " 0 A
CROSS Embankment } ¢ = _{_ Jr E E _E _____ I?Iﬁi: .___-d4 24 3‘5 3'-' __....&_f__._ff
SECTION Height —(m | @.70¢ N+ 16 16 20 20 25 25
Catting —T t t t v : T H/B I 2 z = = 4 4
Depth (m) ! ov 0 0 0 O 1 1
! 1 o} 1 ! ] } TOTAL 19 19 23 22 29 29
Type/Length La. - - - TTTTTTTeTT e
PAVEMENT 1 K % ; : } e }_ N+D 73 73 126 126 257 237
Condition cond F/P&T 1 1z 12 19 19 s ST
1 1 ] 1 1 I ! DV n 0 3 3 5 5
§ Sverfiow LN e — TOTAL 89 89 148 145 277 277
FLOODING Length{km/Height{m}y > 0 TEmmmmmemm e e e - - TTTTmeTmeee
} 51 : ; ! ; _% - N+ 26 26 =4 =4 49 49
teft 3 4/7 I 4 4 5 S 7 7
LAND lpa d}: [ 1 [ 1 ] [ DV 0 0 1 1 i 1
USE L = ' i | = TOTAL 20 30 40 40 a7 =7
Right Paddy - - —————————
e —t N+ 57 97 7% 75 107 107
CL-ILVERI‘ Total Number &/T 1 2 o 11 11 16 164
TOTAL Ab Y =27 27 125 125
gtation (Km) - - —— mmme—me—m— e ————
N+D 45 45 632 L3 o2 =
+ } —t — 10/T 1 7 7 o g 15 15
BOX nv Q 0 1 1 Z2 2
CULVERT TOTAL 2 52 73 73 114 114
e T R —_ e e
BRIDGE N+ 206 206 422 423 &77 &TT
Dimension ADT I 44 44 54 &4 102 102
v 3] 0 = o 14 14
TOTAL 251 3251 5C1 501 793 793
N+ 214 316 273 273 439 439
. i . . , , ) . M/C I 23 23 2z 27 12 iz
3 Y T ) 7 T T T nv 0 0 = 2 i 1
RIGHT OF WAY {m) TOTAL a3y 339 298 392 452 4532
L ] ] 1 )] | - - 1 — e _ _— - ——— —
] " b ¥ I T I [
. : N+D 622 K22 =00 B00 1114 1114
Fair

Horizontal ; . . | L ! TOTAL 1 &% 59 36 B6 ii4 114
ALIG:H‘IENT 1 1 T T 1 ¥ Kl [IV 0 c' 1 2 1 L] 1 |:| 1 F-'
Vertical Fair TOTAL 691 A%1 893 &9 1206 1245
— ; : : } —t - ——— e e . ———————

FOUTE NO., AGENCIES gggl NATE

- —+ } t +- } — + - N : NORMAL TRAFFIC I DIVERTED TRAFFIC

IV : DEVELOFED TRAFFIC I : INOUCED TRAFFIC

27 - 9
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Figure 27.3 .2

CROPPING CALENDAR (1)

CROPPING CALENDAR (2)

27 - 11

Season

seqason

1400 CHANGWAT BURIRAM 1500 CHANGWAT SURIN
NAME OF CROP JAN [FEB|MAR |aAPR.|MAY |JUN | yuL|auG |sep |ocT [ nNov|oEc NAME OF CROP JAN [FEB [MAR {aPR [MaY [JuN | UL | AU |sEP |ocT [nov | pec
——
rce, 1% crop ® 4; &
RICE , 1% crop & & &
GROUND NUT = - RICE 2nd  cRrOP S\
KENAF ¢ ? A GROUND NUT | -
CASSAVA @ @ *
KENAF & & .
WAIZE ) ¥——X
SORGHUM o——0 1—X CASSAVA & W
P r
-__'_-—_;
Note FIRST CROP SECOND CROP
\;owing © Qrowing  5e0500 X harveshng * © © *




TABLE 27.%3.1 CULTIVATED & CLULTIVABLE LAND

o b e ey il e L o Y i e T Bk e A, e S S e e S o B

(1979)
L UNIT @ 1000 RAI (KM D) )
AMPHOE AMPHOE CULTIVATED LAND UNSED CULTIVAELE LAND
CODE NAME FADDY UPLAND TOTAL FADDY LPLAND TOTAL
104,250 (170.0)  O0.31F ( 0.5) 106,563 (170.5) - - -
1401 M. BURI RAM 8.750 ( 14.0) - 2,750 ( 14.0) - - -
1504 CHOM FHRA 46,250 ( 74.0) 0,313 ( 0.3)  ALS6E ( 74.5) - - -
1508 SIKHORAPHUM S1.280 ( §z2,0) - S1.250 ( 22.0) - - -
TAELE 27.3.2 CROP PRODLCTION
ITEM PADDY  MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON  UPLAND  TaTAL
NUTS CANE TOTAL
PLANTED ARER (1000 RAI)
1731 77,06 - - - 0. 1% - 0.07 - 0,31 79.37
1927 34,42 - - ~ 0.1 - 0.0% - 0.31  84.74
1993 WITHOUT FROJECT  90.15 - - - 0.1 - 0. 0¥ - 0.32 90,47
WITH  PROJECT  91.77 - - - 0. 21 - 0.10 - 0.34 72,11
2001 WITHOUT PROJECT — 98.40 - - - 0.1 - 0. 07 - 0.22  98.7Z
WITH  PROJECT  100.16 - - - .21 ~ 0.10 - 0,34 100,51
CROP YIELD (KG/RAT)
1931 22%5. 6 - - -~  200.0 - 154, 0 ~
1937 227.0 - - - 2500.0 - 154.0 -
1992 WITHOUT PROJECT  228.3 - - - 2S00.0 - 154, 0 ~
WITH  PROJECT  231.1 - - - Z515.0 ~ 154.0 -
2001 WITHOUT PROJECT  230.2 - - - 2500.0 - 154.0 -
WITH  PROJECT  236.7 - - - 2535.2 - 154.0 -
CROP PRODUCTION  (TON)
1981 17,857 - - - 464 ~ 14 - 495 12,731
1987 19,161 - - - 447 - 14 - 493 19,659
1992  WITHOUT PROVECT 20,524 - - ~ 470 - 14 - 501 21,085
WITH  PROJECT 21,204 - - - 529 - 15 ~ 561 21,747
2001 WITHOUT PROJECT 22,647 - - - 473 - 14 - S0S 23,1932
WITH  PROJECT 23,707 - - - 537 - = - 570 24,277

T — it et e . e e e, et s . e e S b gl —

NOTE : SYMBOL “-" MEANS ZERQ OR NEGLIGIBLE SMALL

27 - 12



TABLE 27.3%.32 FARMGATE FRICE AND PRODUCTION COST

ITEM FADDY  MAIZE  BEANS  GRUND CASSAVA  SUGBAR  KENAF  COTTON
NUTS CANE
FARMGATE PRICE (BAHT /TON)
WITHOUT FROJECT (1931 — 2001) 4,140 - - - 721 -~ S, IEZ -
WITH  PROJECT (1987 — ZOO1) 4,244 - - - 739 ~ 5,363 -
CROF PRODUCTION COST (BAHT/RAT)
WITHOUT FROMECT (1981 - Z001) =0, - - - 730 - 731 ~
WITH  FROJECT (1967 - 2001) £05 - - - 754 - 731 -
TAELE 27.3.4 NET PRODUCTION VALLE
(1000 BAHT)
WITHOUT PROJECT WITH  PROJECT
YEAR = —==mmmmmmmme e mmm e e —— -
FADDY  LPLAND TOTAL FADDY UPLAND TOTAL
1987 29,3247 210 29,557 30,215 214 30,429
1992 31,8487 210 2,057 34,446 242 54,483
2001 25, 506 217 35,718 39,977 242 40,227

27 - 13



Figure 27.5. 1
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trgure 27.5.2 PROPOSED ROUTE NO. IM—27 C.SURIN B.NONG KHAO(J.R.2079)— A.CHOM PHRA(J.R.214)
C.BURI RAM ROUTE NO.226l L =311 Km.
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Table 27.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-27 (31.1 km)

Unat Fainancial

Ltems of Unit Rate (DBST) {Soil Aggregate Surface)
Q'ty B o't Financial Economic \ Financial Economi
= Y cost (103B) cCost (103p) 'Y omt 110%8)  Cost (108
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 72 1,080 882 72 1 080 g2
Excavation - Soil m3 20 0 0 0 o 0 0
Excavation - Hard Rock m3 160 o 0 0 0 0 o
3
Embankment m3 45 S6,100 2,524 2,297 56,100 2,524 2,297
Selected Materlal m3 80 65,100 5,208 4,615 63,100 5,208 4,634
Seil Aggregate Surface or Subbase m3 165 48,200 4,851 4,317 46,200 4,351 4,317
Crushed Stone Base m 370 30,300 11,211 10,314 1,250 722 502
- 3
Soil Aggregate Shoulder m 105 13,100 1,375 1,224 840 es 80
. 2
Prime Coat and DBST m 55 171,100 9,405 8,465 11,000 405 545
Pipe Culvert m 2,100 1,120 2,499 2,299 1,190 2,400 2,299
Box Culvert m 16,000 0 o v 0 0 0
Long Span Bridge m 80,000 0 0 0 0 0 0
Short Span Bridge m 40,000 18 TZ0 640 18 720 640
Sub Total f(a) " 38,872 5,176 18,207 16,387
Miscellaneous Works (a) x 7% 2721 3,462 1,281 1,147
Total (b) 41,535 37,638 1¢,578 17,334
PHYSICAL CONTENGENCY (b) x 15% 6,232 5,648 2,837 2,630
ENGINEERING AND
ADMINISTRATION (b) x 10% 4,180 3,764 1,958 1.753___
777 Sub Total 10,322 o,410 4,585 4,383
LAND ACQUISITION
Hi 0 0 o] o 0
ighly Developed Land ha 50,000 a
Less Developed Land ha 15,000 ,.___...2_._._-.._____e......_-_.....---..-0-----—--—-——---(-)-——---—-—---—9-——-"--------9---
Sub Total 0 0 0 0
GRAND TOTAL 51,994 47,048 24,473 21,917




Tzble 27.6.1 COST AND BENEFITS
(F4 STANDARD)

DISCOLINTED(1Z2%)

(1000 BAHT)

e o e e T R ey W —" T — ks T o T e ke ey U M o e o e o et e T M A St o Y ot e P e S, $ rirn

CosT
YEAR CONST. AGRI.

CO3T BENEFIT
19324 Q 0
1785 15,819 0
1926 28,229 G
123 Q 8972
1988& O 1,122
1989 0 1,372
1920 0 1,421
1991 o 1,271
1992 0 2,121
1992 G 2,371
19974 15,052 2, 63246
1995 0 2,901
19964 O Zy 154
1997 o 3431
199a O 3q &5
1999 O 3,261
20040 0 4,226

-

2001 =21,442 4,421

TOTAL 40,458 27,260

DISCOUNTED ECONOMIC COSTS

DISCOUNTED ECONOMIC RENEFITS :

AGRICULTURAL LEVELOPMENT BENEFIT

VOC SAVING
RMC ZAVING

NET PRESENT VALUE :

BENEFIT COST RATIC :

INTERNAL RATE OF RETURN :

BENEFITS
vac RME:

SAVING SAVING TOTAL
0 0 o
O 0 0
0 0 Q
4,352 2 S.234
4,&28 14 5.764
4,297 25 £, 293
S, 1465 264 628232
5,434 49 72353
5,703 5% 7+383
S5.971 71 S.413
L, 372 27 9,095
b5,772 104 2.778
7173 121 10,440
7,972 132 11.142
2,274 172 12,507
2.775 122 13,189
2,175 205 13,872
72,244 1,427 139,631

0 O
23 B0DT 8]
31,616 Q

0 4,472
0 4,3539%
0 4,480

0 4,234
0 4,172
0 23,994

O =, 204
by 207 S L7
O S, 926
0 3,363
O 2203
0 2,025
0 22366
0 29 5%
4 2,534

52,073 54,960

14,3547
29,963

450
-3, 112

0.93

11.3 %

27 - 18



population (1,000)
1982
1993

average travelling speed, without (kph)

Isolation

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

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

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

Score

Health

Access to Hospital
Average distarice 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

*r

e

"

.

"

-

32.2
36.5

48

7.8
0.015
44

0.038

0.0l0
83

5.0
0.017
40

4,5
0.009
36

Table 27.7.1 SOCIAL INDICATORS
{Proposed Ronte IM-27)

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

Score

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

Degree of Disparity

Total Score

"

.

"

*»

-

o8

as

Note:
1/ | } shows the length or distance in
without project case. Unless otherwise,
lengthes are same both in with project case
4.7 and without project case.
7.8 2/ MNumber of secondary school student estimated
0.115 based on t.:he projected population of the
areas of influence applying ratios of
62 secondary school students to the total
population in the sample area,
3/ Numbers of the sample areas
3

4/ (Number of University Graduate
16 Teachers) /(Total Number of Student) x 1,000
383

S/ (Total of Teachers)/(Total Number of

Student) x 1,000
7.8
6/ sum of 4/ and 5/
41.8
49.6 1/ Ratio of E value of each route to an average
value of the same indicator E in case of the
1.38 sample areas, 33 in number, along paved road
a8 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
90.5 Number of student 25,196
85.7 8/ Estimated gross value of crop production in
the areas of influence
2,479 9/ YA" indicates an average per capita value of
2 348 crop production in the Northeastern Region,
' which is estimated assuming that:
~ GRP per capita of the Northeast is
0.06 estimated at 11,897 Baht in 1993,
- Agricultural sector shares 40% of GRP, and
107 ~ Crop production shares 80% of agricultural
production.
460

27 - 19



PROPOSED ROUTE NO. IM- 28
Changwat - Buri Ram

C. Buri Ram - Lam Chi (River) (JR.2078)
Length - 42.0 KM,




SUMMARY

PROPOSED ROUTE IM-28

Item Description
Changwat Burai Ram
Origin C. Buri Ram
Destination Lam Chi (River) (J.R.2078)
Length
Total 42.0 km
Improvement Section 34.3 km
DOH Road R.2078 11.1 km
ARD Road 23.2 km
Others 0 km
New Alignment Section 7.7 km

Surface Type and Condition Soi1l Aggregate, Good
Terrain Flat

Tnfluence Area

Area 261 km®
Population (1982) 38,600
Principal Crops Paddy

Traffic (ADT)

Existing 348

1993 1,722

2001 2,426
Proposed Standard F4 (DBST)
Construction Cost

Financial 96,110 . 103 ¥

Economic 89,938 . 103 ¥
IRR 27.0 %
B/C 2.83
Recommendation For further consideration

LOCATION OF PROPOSED ROUTE

ok
e’ RATE A Wain
L.

i

N

National  Highway
Provinctal  Road
Propased Roufe




1. GENERAL

1.1 Characteristics of the Route

rhe proposed route is located in the east of Changwat Buri Ram.

The route, starting at Changwat Buri Ram, runs eastward passing through Ban
sawa Chick, Ban Song Chun and Ban Wa and ends at the termination of the paved
section of Rocute 2078, after crossing the Chi river. Its total length is

42.0 km. {Figure 28.5.2)

The terrain is almost flat. In the influence area, there exists several
villages with total population of 38,600. There are three medical centers,
no hospital and two secondary schools along the proposed route.

The proposed route, upon completion, will connect two Changwats, Buri

Ram and Surin. Moreover, it will contribute to complete the paved road
between two glant Changwats, MNakhon Ratchasima and Ubon Ratchathani via

several Changwats.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is sum-
rmarized in Table 28.1.1.

The details are shown as the results of inventory survey in Table 28.1.2.

2. TRAFFIC

2.1 Method
Assignment Method was employed for traffic forecasting as considerable divert-
ed and 1nduced traffic are expected after improvement of the proposed road

due to time savings of transportation.

28

2.2 Zoning and Road Links

The related area of proposed route was divided into five traffic zones and
three Amphoe of Muang Buri Ram, Kra Sang and Muang Surin were chosen as the
major destinations of transport demand originated in the area. The proroe-
ed route together with surounding roads concerned were divided intc seven

road links, five links in the proposed roads and two links in the surround-

ing roads.

Zoning map and characteristics of 2zone and links are shown in Figure 28.2.1,

Table 28.2.1 and 28.2,2.

2.3 Transport Movement

1) Passenger

The transport demand in terms of trips per day by origin/destination pair
in base year was estimated basing on the formula described in 7.3.3-1) of

the Main Report, as shown below:

Zone 1 2 3 4 5 11 12
1 0 15985 918 650 417 941 519

2 0 0 294 945 188 639 207

3 0 0 o 594 184 549 196

4 o] 0 0 0 463 863 895

5 0 0 0 0 ] 724 223

11 0 0 0 0 0 0 0
12 0 ¢] 0 0 0 0 0

Grand Total = 12014

The demand which can be obtained by assigning transport demand mentioned

above to road links, are estimated as shown in the following table:



PASSENGER M™ IMENT (1932)

2.4 Future Growth of Transport Movement

- —— — The growth rates of passenger and freight movements for the periods of 198]-
FROPDSED TRIPS
ROAD PER 1987, 1987-1993 and 1993-2001 were predicted by the formula described in
LINK pay
————————————— 7.3.3-2) of the Main Report. The basis for the prediction is shown in the
1 R220
2 2919 following tables:
3 3115
4 2822
ba 2427
GROWTH RATE OF PASSENGER MOVEMENT
GROWTH RATE (%4 P.A.)
2) Freight -
ITEM 1931 1987 1993
The freight movement in terms of tonnage per day on proposed roate was - - -
1987 1992 2001
estiamted in accordance with the procedure described in 7.3.3-1) of the The ——
) PER CAFPITA INCOME 4,2 4.5 4,7
Main Report. The basis and results of the estimation of freight movement TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULATION 1.8 1.4 1.4
are shown in the following tables: —_— —
PAZSENGER MOVEMENT 5.5 4.0 5.0
Ratios of Total/Non-Agricultural Freight Movement — ~TTUTTTTTTT - - - -

Year 1987 1993 2001

Ratio 1.15 1.10 1.06

GROWTH RATE OF FREIGHT MDVEMENT

FREIGHT MOVEMENT (1922) GROWTH RATE (% P.A.)

ITEM 1981 1987 1993
PROFOSED TONABE FPER DAY 1987 1993 2001
ROAD ——me—m—— e —— ——— ———
LINK NON-AGRI. AGRI. TOTAL NON-AGRI. 7.5 7.7 7.8
___________________________ AGRICULTURE 0.1 0.1 0.1
1 195 43 232 - ——— ——
2 167 37 204 FREIGHT 6.1 6.5 5.9
3 152 40 222 ———— e
4 161 a5 156
s 132 29 161

28 - 2



2.5 induced and Developed Traffic

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

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

RATE OF INDUCED AND DEVELOPED TRAFFIC

T i e S i o S B oy e s St et S

e e et e . ey

YEAR
ITEM - — ————
1987 1993 2001
INDUCED 96.7  97.5  98.2
DEVELOPED 0.0 2.4 2.4

R e 010 L BB S LS P o S B L e . g Y e Y T ) e L S P PP Yo LA i,

2.6 Future Traffic

1) Traffic Composition

The movements of passenger and freight transport were transformed into traffic
volume of behicle type applying future traffic composition as shown in the

following table:
TRAFFIC COMPOSITION

(UNIT 2 %)

LINK

PASSENGER FREIGHT

YEAR ——————————————— - - -
NO. p/C P/P L/B M/B H/B P/T 4/7 &/T 10/7
1-3 1982 3.1 53.1 0.0 43.8 0.0 12,5 13.8 572.3 9.4
1987 6.0 50.2 4.2 37.4 2.2 13.7 18.%1 52.9 15.3
1993 9.4 46.83 9.2 29.7 4.9 15.1 17.2 45.2 22.5
2001 14.0 8.5 17.0 146.0 35.0 32.0

42.2 15.8 19.5

- ——— —— - — -————

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 28.2.3.

28

AVERAGE FUTIURE TRAFFIC ON FPROFOZED ROUTE

—— — — — —— —— —— et das — —

TYFE OF VEHICLE

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

1937 40 28 247 135 245 40 119 34 2370 421 1371

1993 0 87 233 47 421 o2 1327 L8 1255 4457 1722

2001 210 235k 291 127 707 73 140 146 1950 476 2424

— —— —— ————— At it i 2

3. AGRICULTURAL DEVELOPMENT

3.1 Present condition

Almost all cultivated land in the influence area is covered by paddy fields.
Average yield of paddy is comparatively low because of salinity affection
in some parts of the paddy fields. In the upland field, Kenaf, cassava,
ground nutg and sugar cane are planted.

Unused cultivable land for both paddy and upland fields still remain in
some places in the area.

Land use and capability conditons in the area of influence are shown in
Table 28.3.1 and Figure 28.3.1.

A typical cropping calendar in the Buri Ram area is shown in Figure 28.3.2.

3.2 Development Projection

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

in Table 28.3.2.



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 28.3.3.

Based on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 28.3.4. The difference between
NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject recad.

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) Narrow Bridge

1 Flat i1.0 2B 0 0 11.0 0
2 Flat 10.0 2B 1 0 10.0 0
3 Flat 11.0 2B 0 0 8.0 $ 1 (r4) 0
4 Flat: 7.0 2B 0 0 3.0 o
5 Flat 14.0 2B 3 0 9.¢ 0
/1 Road 1 : paved Road

Road 23 : Laterite Road with good surface condition and alignment
Road 2B : Laterite Road with good surface condition but poor alignment
Raod 3 : Laterite Road with poor surface conditon and alignment

Road 4 : Earth Road

28

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

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

Vehicle OPerating Cost Saving

(Unit: 1000 Baht)

Road Class 1987 1893 2001
1 {F4) 27,478 42,867 77.119

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard : P4 (feasible)
Geometric Design AASHTO (Rural Highways)
Typical Cross Section as shown in Figure 28.5.1
Minimum Height of Embankment

Ordinary Section : 1.0m

Approach of Bridge in Flat Area : 2.0m

Flood Section 0.7m (above flood level)

Pavement Structure

In case of F4 Standard

DBRST : 2.5cm
Crushed Stone Base CBR>80% : 15.0cm
Soil Aggregate Subbase CBR,20% : 15.0cm
Selected Material CBR> 6% : 20.0cm



Pipe Culvert

Standard Size

Standard Interval

Paddy Area

Others

Box Culvert

Standard Size

o

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

g 100cm

200 m

S00 m

2.9m x 2.4m

as required

RC - Slab
PC - Girder

as shown in Bridge List in Figure
28.5.2
28.5.2.

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

gether with unit rate by work item are shown in Table 28.5.1.

Total financial and economic construction costs by applied road class F4

are as given below:

¥4 Standard {DBST) L = 42.0 km

Financial Cost 96,110 - 103 B

Economic Cost 89,938 .103 B

28

6. ECONOMIC EVALUATIQON

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

econcmic indicators for evaluation are given in Table 28.6.1.

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 28.7.1.



Table 28.1.,1 SUMMARY OF ROAD INVENTORY

Item Description
Origin C. Buri Ram
Destination Lamchi (River) (J.R. 2078)
Length
Total | 42.0 ¥m
Improvement Section 34.3 km
PO Road R. 2078 11.1 km
ARD Road 23.2 km
Others o km
New Alignment Section 7.7 ¥m
Terrain Flat
Alignment (Hori./vVert.) Fair / Fair
Formation Width 5.5m - 7.0m 6.4 m (Weighted average)
Embankment Section
Length 42.0 knm
Height 0.3 m- 1.6m
Cut Section
Length 0 ¥m
Depth m - m
Surface Type and Condition
SBST or DBST 0O xm
Soil Aggregate Good 42,0 km
Earth 0 km
Pipe Culvert 36 each
Box Culvert 0 each o m
Bridge
Permanent Bridge 2 each 29,3 m
Narrow Concrete Bridge 0 each o m {(4m)
Wooden Bridge 1 each 10.5 m
Qverflow Section 3 places 3.0 km

28 - 1



Table 28.1.2 ROAD INVENTORY (1)

PROPOSED ROUTE NO. ImM--28 ROUTE NO. ARD C. BURT RaM "v ILAM CHI (RIVER} (J.R. 2078) . 42
2078 ) -0
BURI RAM ——
T T T T T T 1 | I T T 1 1 T | T I l ] L i 1 | i i ] 1 1 1
—I'_‘Nr—ﬁ_
STAT <
ION  (Km) o < © o S S 3 3 % a & 3 2 @ o
(] 1 1 1 1 ) ) ] 1 ) 1 L "
i ¥ 1 T T 1 } } i } ; E { ] I | ! ! ! | 1 1 1 y \ . ,
VILLAGE E = 2 E ooz o | T T
3 0] 3] 0z ] = g
- Name H % (] g % o 8 ] 08 & ) & S 5}
LR =2~ n o
< o O o0 O ] = g
- Household (H) SR8 483 §m§m"r\3 5 QA © < gan AJN UR3
non B 9 < @ @ B T
) . . ) ] ] Lna L L i u
- Population (P) mm A Mmoo Mo om A m T Mmoo @ o m oA M
1 [l [} 1 1 i 1] (] 1 1 1 1 1 e
: } { ; ! ] } ] ] ! I 1 ] | ! 1 1 ! | ] 1
TERRAIN ' T i 1 ; ' i f } } } ) } —1 ; L
Flat I i
L
Formation ' = } ; : E : : —— { : 3 E ; i + ] ! P
- ' i
wigth  (m | [-00[7-501 7.00 l6.50{ 7.50 5.50 6.00 6.50 6.00 7.00 6.50 ,
CROSS Embankment ' : f } } 1 1 I - —_— ! ] ! ! 5.5¢
igh 0.70[0.c0f 0.70 [1.00 l L ! ‘ e A A s e
SECTION Height {m) . .- ‘- . 0.70]0.4¢ 0.30 1 0.50 0.30! 0.70 0.50 1.60 0.50 0.50 0
Cutting ! 5 } T } } ! ] i } — 1 ; ] | 1 1 -
Depth (m) L 3 ! ] — f—— T
!
——t L
Type/Length P ! i i i T T T ]
PAVEMENT ] t } \ A L , 1 : . 1 La::erlte
Condition ' ' ' ' ' ! ! ! T y ' i 1 — ! { % } I ——+ t f -
f ]
Good
1 L] . - 1 Ll | [} 1 z {
Overflow o ! ! [ T i T —1 $ t L 1 1 i 3 ) | L 1 | | i )
FLOODING o ohikm)/Hes ght(m) ;:g-l =1.0 ' . } } . . . i } . . i f et
— ! ; - Es : : ; ; ! - H=0.4 1 ! ! ' I 1 1 y | { ; !
Left Paddy | Forest Tt ———+——
LAND . . : L : 1 : Paddy )
o — } ' ! } ! 4 ! ! } = { i s I B l ! { i I ] ! i
Right J ! i I ' i I ' i 1 i i e
g Paddy Forest Padd ! L
S - . ! f— — ! % 1 ! ' ! 1 Y | i { R (I ! |
CULVERT Total Number -ttt
— y ! 1 t ] [ y \ i \ , 36 Pipes
' T T T 1 T T T T — T T $ : E i } + } i F [ | ! 1 . I i ! ) r
Station (Xm) ™ 0 o o ' ‘ ' T N U
. o - C; .
. o
: = ; % } : l : { I ;—q ] | l } ] 1 I | 1 - L
[l
cox i ] L 1 1 i i 1 1 i | } | | } E + | f t !
CULVERT
&
BRIDGE o o (=]
Dimension tn ° D 2
— .
~ Q o o
. X ] 5 ':
bt O o y
i 8 o @ o 8
lU o o~ oo &
| { 1 t 1 ! '
T T T T t ! ! i i ! ] ) - |
RIGHT OF WAY (m) — 1 i i ~T ; T 1 1 H 1 ; + : 1 } f ! I ] i 1 1 i ] !
25.0 ' ! i 1 T ' V
] 1 L 1 £ ) f [ 1 t
T 1 1 1 — | 1 A |
Horizontal I - o ! ' ' ' l T 1 i { E f -} f ] t } = | } i L
ALIGNMENT ] ) R , | Fair
. i t ( T — i t } { L — ! l 1 1 1 | ¢ i '
Vertical ' ! ! ' T ] ¥ T 1 } } f [ —+ f | b=
! ! L | { Fair
T T T 1 $ _[@ ! { ;_ ! : ' 1 1 § ' i 1 | {
ROUTE NO., AGENCIES arp l ' , ] - : | : —— | : R B IR oy
! } : : 3 _} ! —L I 1 [ ' 1 | 1 1 DOE
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PROPQSED ROUTE NO.

IM-28

ROUTE NO. ARD

ROAD INVENTORY (2)

C. BURI RAM~,LAM CHI (RIVER)

{(J.R. 2078)

(Cont'd)

= 42.0
2078
BURI RAM
r""_-—-__—_ T T T T T T T T T T T 1 ] T ] T ¥ i T T T I ) { ) ] I I
e . o ~ < O @ o ™
STATICN {Km) ~ ~ ™ m o~ < < g g g 9'\ UN1 l?") g l? 8
J— et : — e ] —t—t
VILLAGE - =
o 8 b % [Ty} A w1 %
- Nare o O o Zedrs o
g o e § 5 o % - ™ 5
- Household (H) Won oo non )
_ ?opulatlon (P} ;Mmoo /| o+ 9] m oA m
L —t—tt—t z — ] et "t
TERRAIN Flat
1 ] [ ] [ L} L] L] L] 1 L] 1 |
Formation l . ’ ‘ [ ' i i : ' ' i : I : E i E : } : { { ;
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Figure 28.2.1  ZONING AND ROAD NETWORK

I C. Surin

A
y

Sawai Chik” 1,

LEGEND

@ Traffic Zone

@ Dummy Node

ES) Road Link Code
ENER Proposed Road Link
m— Other Road

Table 28.2.1 ZONE CHARACTERISTICS

PROPOSED ROUTE NO. IM-28

Administrative Division Population
Tambon
Zone Changwat Amphoe Code Tambon %  Zone Attraction
1 Buri Ram Muang 1 25,7192 100 25.7
—-2.._ 18,772 20 3.4
——— e TOtal o 29.1 _ 206.6 Table 28.2.2 LINK CHARACTERISTICS
2 Buri Ram Muang 3 18,744 10 1.9
6 16,465 80 13.2
e T T Tmm T Link Node Pair Length Grade
e Total 15.1 - _ g _ Remark
TTTTTTTTTTTTT TEmTTITETSS mmemTT e TTeommET TETmmeTm e No Start Node End Node W W L
3 Buri Ram Kra Sang 3 6,909 100 6.9 i
4 6,821 20 1.4
B _5.888 20 1.2 1 1. €. Buri Ram 2. B. Saway Chik 11.0 11.0 8 4 ARD
e e - - Total — 2 2. B. Saway Chik 3. B. Song Chan 10.0 10.0 8 4 AR
A Buri Ram Kra Sang 1 10,232 100 10.3 __67.8 _ 3 3. B. Song Chan 4. A. Krasang 11.0 9.0 8 4 M §
5 Buri Ram Kra Sang 5 8,264 60 5.0 4 4. A. Krasang 5. B. Wa 7.0 3.0 8 4 R0
8__ 5,888 40 2.4 %k
---------- - =i 5 5. B. Wa 21. Lamchi 14.0 9.0 9 4 RUVE
e e o Total 7.4 8 E
- iy T mEmT mmmeeeeee- 11 12. J.ARD 21. Lamchi 5.0 5.0 5 5 RAE G
Al surin Muang 1 31,467 100 31.5 288.1 78
""""""""""""""""""""" et 12 11. C. Surin 12. J.ARD 6.0 6.0 5 5 ROFH
12 Surin Muang 12 14,338 100 14.3 -
—
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Table 28.2.3

TRAFFIC VOLUME ON

ROUTE IM -~ 2B

ks o e e i o o . . Sl ey i e b et LAY T St ] T Pt s

e e Ry oy et S i s

_ YEAR 1987 17973 2001
“__EETE_ _ 1 2 3 4 S AVR 1 2 A 4 = AVR. 1 z E] 4 5 avr
o N+T 23 21 22 20 17 21 %1 43 45 44 e 44 112 104 112 103 o2 107
F/AC I 12 20 21 23 2z 19 2 44 45 S a2 4z &4 102 1064 113 121 o=
oV 0 0 0 0 0 0 2 2 2 p 2 2 4 S 5 5 5
TQTAL St 40 4= 473 41 40 =0 21 2 w7 72 =20 187 212 22 22 214 210
N+ 14 14 15 i4 1z 14 S0 a4 47 i =7 44 174 119 12 1164 o9 120
L/B I o 14 14 16 1& 13 26 4z 44 & 50 41 72 115 1z A2 134 110
v 0 0 0 0O 0 0 2 2 2 2 2 2 bt & & & &
TOTAL 25 25 30 =0 25 23 75 za o o4 =9 =7 =11 240 25 Z=4 241 234
N+ 145 12¥ 137 125 107 130 161 14z 15 137 11% 144 145 147 157 142 122 142
M/B I 77 124 129 143 147 119 ot 127 14% 15% 14&£2 132 28 141 147 1463 147 134
ov 0 0 0 0 Y] 0 & 7 7 7 7 7 3 7 7 7 7 7
TOTAL 22 258 2646 262 254 249 0 27 20& 304 zZEE 233 260 295  311 213 296 291
N+D < = & 7 & = 27 24 25 23 20 24 72 &4 &P &2 5% &5
H/B I = 7 ] 2 7 7 14 23 24 24 27 22 39 ~2 &4 71 73 59
oV O O 0 0 O 0 1 1 i 1 1 1 1] 3 = = = c]
TGTAL 13 15 14 1& 1S 15 4z 45 S0 &S0 4= 47 114 129 134 137 120 127
N+ 211 187 200 121 135 129 277 245 2462 227 203 247 297 251 275 340 290 353
P/P&T 1 114 182 1?21 =ziz2 217 17& iS00 24z 252 279 28L 232 217 =49 264 403 4132 2355
ov 0 0 G 0 0 0 11 12 13 13 12 12 15 17 13 1s 17 17
TOTAL 2L 270 391 29T 372 2D 4mE 498 S26 SRy SO0 491 LD 718 7E8 72 721 707
N+ 22 17 20 18 15 12 27 23 25 22 18 27 G 21 =4 30 2% 22
4/7T I 14 22 24 26 2 22 13 2% 30 a3 =E z27 25 41 4= 47 4z a9
oV 0 ] O O 0 o i 2 2 2 2 z 2 2 2 2 2 z
TOTAL 36 41 44 44 a1 40 aé 52 57 =7 53 S22 &4 74 20 =0 74 =
N+D &4 5 &0 a3 43 56 70 &0 &5 853 47 A1 20 &3 74 &6 54 LS
&H/T I 41 & 70 76 76 &2 47 73 20 g7 o 72 5% 29 25 104 104 24
nv Q 0 0O 0 O 0 32 4 4 4 4 4 4 5 S ] =] ]
TOTAL 104 120 129 129 120 11% 1z 12% 149 150 139 137 129 1462 174 175 143 140
N+D 19 14 17 15 1= 14 35 20 =22 2% 24 =0 73 63 & &0 49 &3
10/7 I 12 17 z20 2z 22 is 23 =7 40 43 44 26 =0 8z 2 k] ] 73
DV 0 0 0 0 8] 0 z 2 2 2 2 2 4 4 o 4 4
TOTAL 30 39 37 37 39 34 a0 &% 74 74 &9 ] 127 14% 157 160 149 14&
N+D S0% 443 430 AZ4 2642 453 &97 A1E A57 594 S04 (20 1075 9249 1017 919 781 ¥5¥
ADT I a0z 45L 477 S26 537 437 9] A2 A58 727 742 604 &H10 981 1026 1133 1157 24Z2
[0\ 0 0 0 0O 0 0 29 32 =4 =24 32 21 43 42 Sz 53 S0 47
TOTAL 792 902 954 9L0 Y90S 890 1115 1274 124% 1395 1273 1255 1771 1930 2095 2105 1935 1950
N+ 415 294 4046 323 359 394 aL0 445 4532 439 413 443 a47L 479 47T 473 467 474
M/C I 59 o% 72 26 123 26 20 pac] 4 17 o3 24 Q 0 : 0 ] QO
v O ] 0 QO 0O Q 0 Q 0O 0 0 Q 0 0 3 Q 0 0
TOTAL 474 42 424 454 433 431 479 466 456 456 466 4467 4746 479 477 475 4L% 476
N+0 o8 =42 LSR5 222 727 847 1154 1057 1110 1033 ¥18 104673 1554 1428 14%6 1398 1250 1435
TOTAL I 247 S44 S55  b22 L&D TS24 411 A6S2Z bL62 744 794 428 610 %81 1026 113% 1157 42
w 0 Q O 0 0O 8] 29 22 4 =4 32 =1 43 42 a2 53 50 42
TOTAL 1244 132384 1440 1444 1332 1371 159% 1740 1205 1210 1744 1722 2207 2459 2574 2534 2457 2424
NOTE
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
v : DEVELOPED TRAFFIC 1 : INDUCED TRAFFIC
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rigure 28.3.2 CROPPING CALENDAR
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TABLE 2&.3.1 CULTIVATED & CULTIVABLE LAND

g ot i o o T i T g i o b e s

(1979)
[ UNIT = 1000 RAL (RM7Z) ]
AMPHDE AMPHOE CLULTIVATED LAND UNUSED CLLTIVABLE LaNm
IZ0DE NAME FADDY LIPLANL! TOTAL FADLY LIFLAND TOTAL
____________ B 136,250 (213.0) 0.4625 ( 1.0) 124,875 (217.0)  7.81% ( 12.5) 4.06% ( 4.5) 11.575 ( 19.0)
1401 M. BRI RAM 34,375 ( 55.0) -~ 34,0375 ¢ S5.0) 5,625 (0 9.0) 00938 1.5) £.563 (1009
1405 KARASANG 101,875 (1463.0)  0.425 ( 1.0) 102,500 (1464.0) 2,182 (2.9 %125 ( S.0y  S.31% (8.9
TABLE 22.%.2 CROF FRODUCTION
ITEM FADDY MAIZE BEANSE GRUND  CAZSAVA SUGAR KENAF  COTTON  LIFLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1931 115,44 - - 0,52 0,41 0.11 1.50 - 2.70 115,14
1937 115.44 ~ - 0.32 0. 44 0.11 1.54 - z.7% 118,22
1993 WITHOUT PROJECT 115,44 - ~ 0.32 0. &b 0,11 1.5% - 2.87 118,20
WITH PROJECT 118,22 - ~ 0.32 0.72 0.1% 1.5% ~ Z.93 121.16
2001 WITHOUT PROJECT  115.44 - - 0.33 0.70 0.11 1.65 ~ 292 115,42
WITH PROJECT 113,23 - - 0,22 0.76 0.12 1.65 - 2.05 121,28
CROF YIELD (KG/RAI)
1921 190.7 ~ - 213.0 2500.0  £375.0 170.0 -
1987 191.5 - - 21%.0  I500.0  AY146.4 170.0 -
1992  WITHOUT PROJECT 192.0 - - 213.0 2500.0  49S52.0 170.0 -
WITH PROJECT 196, 4 - - 214.3  2S15.0  4999.8 170.0 -
2001 WITHOUT PROJECT 194.5 -~ - 213.0  2500.0 701Z.& 170.0 -
WITH PROJECT 202, 3 -~ - 214.0  2535.2 7112.S 170.0 -
CROP PRODUCTION (TON)
1951 22,008 - - &7 1,525 770 254 - 2,643 24,651
1927 22, 141 - - = 1,590 775 242 - 2,723 24,863
1993 WITHOUT PROJECT 22,274 - - 67 1,655 77% 270 ~ 2,805 25,079
WITH PROJECT 23,227 - - I 1,302 &3z 270 - 3,003 26,230
2001 WITHOUT PROJECT 22,453 - - 70 1,753 734, 221 - Z, 721 25,374
WITH PROJECT 23,931 - - 71 1,920 244, 281 - 2,150 27,1731

e e e TR S W S . S o S o e o 4 e Sl o ST D e SR P S e TS e S e D e M. e e = e et e e P

NOTE : SYMBOL “-" MEANS ZERD OR NEGLIGIELE SMALL

S I P e e e e N e T e W ot i e e o ] St S T S ) ek b e S o P Ao S M et . Sk e P e . e O
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—— — e it e s e

FARMGATE PRICE {BAHT/TON)
WITHOUT PROJECT (1921 - 2001)
WITH FROIECT (1987 — 2001)

CROP PRODUCTION COST (BAHT/RAI)
WITHOUT PROJECT (1931 —~ 2001)
WITH PROJECT (1937 - 2001)

Tl e e e B TP L W T S o S e ey o e s et e e T A ey s o o

FRARMGATE PRICE AND FRODUCTION COST

FADDY MAIZE BEARN:E
4,144 - -
41243 - -
250 - -
SAE - -

TABLE

NUTES

CASZAVA
670
LE7
7324
754

WITHOUT PROJECT
YEAR W e e e
FALLY LUPLAND TOTAL
1937 22,212 1,135 27,3243
1993 28,744 1,173 29,937
2001 29, 05 1,22 20,727

28.3.4 NET PRODUCTION VALLUE

) e . o . e . P S g o et . ey S e T o 7 . . i S A S " S s ) TI i T S o A S St S

SLIGAR FENAF
CANE
ShZ 4,247
L2 4,455
Z.132 <y |
2,205 IS0

o o . B i R 4 e i i e ek e e o T et . Pt e S L . P ALt e S b e b o . s et T . L Y b e . b4

(1000 BAHT)

WITH PROJECT
FAODY LIFL AN TOTAL
25,491 1,147 29, L22
31,917 1,283 32,300
24,71% 1,344 D& 07
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Figure 28.5.1
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Table

28.5.1

CONSTRUCTION QUANTITIES

AND COSTS

IM-238

(42.0 km)

Unit Financial (basT}
Itens of Unitc Rzts i p— -
rnengrzsl conomic
oy ?-‘ ' <
L Qe Qe Cost (1038) cost (10°8)
prsZoT CONSTRUCTION COST
clezring and Grubbing he 15,000 81 1,215 1,105
sxczvamion ~ Soll m3 20 a 0 0
3
Txcavatien ~ Hard Rock = 1560 0 0 0
e . e5 204,100 9,184 8,357
ot apcad Mzzeziazl o 50 89,000 7,120 6,336
€arl RgoracEca Suvizce or Suytkase m3 105 62,400 6,552 5,831
Crusned Stane Szsa i 370 41,000 15,170 13,956
oi1 iccrecica Shouider - 105 17,600 1,848 1,644
svime fnés and  DIST o’ 53 231,000 12,705 11,435
Srma Culyare o 2']_00 11820 31822 31516
Zox Calwvac-ts o 15,000 0 Y g
Tone Smzn Dridea n 80,000 l1a2¢ 2,800 8,544
Core Toam Eeices : 40,000 84 3,360 2,990
T e et T 70,576 63,718
:l =-Z CTia. =
‘ o4 4,460
srscellaneses wWorks (&) x 7% fi:;g_____ﬁ-__i_ﬁ-____
mozel (5) 75,516 68,178
SEYSICAT, CONTINGINCY (b} x 15% 11,327 10,227
INGINZIZING AND
ADMINISTEATION (b} x 10% 7,852 6,818
TS 18,872 17,045
oD TaTEL
LMD ACZUISITION
HEignly Devaloped Land ha 50,000 a4 1,700 1,700
- 15
lesz Devaleged Land ha ___531999__-____-__-} — Y
T T T 1,715 1,715
guc Togzl
96,110 86,938
GRAND TOTAL
28 - 13

Table 28.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)
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1234
1935
1924
1927
12882
1922
1990
1921
1992
199
1994
1995
1994
1297
199&
1299
2000
2001
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26,

[N
o
w

TOTAL

S5
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0z1

0
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oy
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T 00 O

3

-
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0

0

ICHRN
LE0D
i.010
1,260
1.710
2,060
21410
2,775
21446
2,013
=, 331
1 247
4,k1b
4,724

[ BT ]
P R

42,041

VI
SAVING

Do e w]

27,478
20,042
32,4602
B33, 173
27,73

40,302
47, 5267
47.14%
51,420 ?
55,712 1,
S, w23
LA 275
LT 5506
72,358

77,119
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1y
1,
1,

743,277

RMZ

{) 0

0 4]

27 28,577
=

g52 31,555
“16 34,534
979 37,512
043 40,450
106 43,467

{7 BAT7
1,192
273 35,949
L0, 700

= ==
A5, 452

a7 70, 203
751 74,954
BE3 79,705
95 24,456
A%l 205, 200

24,427 0
S54, 525 0
29,211 G

0 25,515
0 25,156
0 24,530
0 23,940
v T2, 975
0 22,023
0 21,010
S 20,4673
O 20,174
0 19,544
0 15,814
o 18,019
0 17,177
0 b, 309
15, 430
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DISCOUNTED ECONOMIC COSTS <

DISCOUNTED ECONOMIC BENEFITS :

AGRICULTURAL DEVELOPMENT BENEFIT

voc
RME

SAVING
SAVING

MET FRESENT VALUE =

BENEFIT COST RATIO :

INTERNAL RATE OF RETURN

107,837
211,248
14,141
289,244
7,262
201,361

2.83

27.0 %4



Table 28.7.1 SOCIAL INDICATORS
(Proposed Route IM-28)

Popuiation (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 distahce 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

e

L

.

oo

X

(1)

-

38.6
46.3

48

7.5
0,019
56

12 {21)
0.058
126

0.077
0.017
142

7.1 (9.0)
0.019
44

3.6 (6.0}
0.01¢
64

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school {km)
Per capita time savings {(L0-4)
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/W) - (/w3

Score

Total Score

'

L)

b0

"

9.3

4.9 (6.0)
0.061

33

21
447

2.2
47.0
49.2
1.38
89

102.2
95.6

2,207
2,065

0.09
161

715

28 - 20

Note:

Y

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

Number of secondary school student estimatsq
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 agricultueral
production,



PROPOSED ROUTE NO. IM-29

Changwat :  Buri Ram/Surin
A Prakhon Chai (JR24) - A Krasang
Length - 48.0 KM.



LOCATION OF

PROPOSED ROUTE

SUMMARY
PROPOSED ROUTE 1IM-29
Item Description
Changwat Buri Ram/Surin
Origin A. Prakhon Chai (J.R.24)
Destination A. Krasang
Length
Total 48.0 km
Improvement Section 48.0 km
DOH Road R.2208 36.0 km
ARD Road 12.0 km
Others 0  km
New Alignment Section 0 km

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

Recommendation

Se1l Aggregate, Good
Flat

360 km?
59,800
Paddy

185

772

1,063
F4 (DBST)

95,474 . 103 ¢
86,323 . 103 ¢
11.5
0.96

For further consideration
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1. GENERAL

1.1 Characteristics of the Route

The proposed route extends in two Changwat of Buri Ram and Surin,

The route, starting at the intersection of Route 24 with 219 at Amphoe
Praphon Chai, runs northeastward passing through Ban Chan Dum, Ban Xhok
Kamin and Ban Phat and ends at Amphoe Krasang.

{Figure 29.5.2})

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

villages with total population of 59,800. There are one medical center,

two hospitals 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 24 and 2078 in the

agriculturally developed area.

1.2 Condition of Existing Road

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

summarized in Table 29.1.1.

The details are shown as the results of inventory survey in Table 29.1.2.

Its total length is 48.0 km.

29

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 hase year traffic by road link by vehicle type was estimated referring

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

Proposed Road Link

A.Prakhon Chai

A. Krasang
e T ..

8. Khok Kamin ’
Oay g s®

Legend O Road WNode

[] Road Link Code

BB N Proposed Road Link

moem Other Road



Traffic Volume in Base Year 2.4 Future Growth of Transport Movement

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

Source Link vehicle Type 1981-1987, 1987-1993 and 1993-2001 were predicted by the formula descriibng
{ba ear) No
- P/C_P/P L/B M/B H/B P/T 4/T 6/T 10/T ADT in 7.3.3-2) of the Main Report. The basis for the prediction 1s shown
1
DOH {1981) 1'_/ 28 3 28 35 23 6 18 15 10158 in the following tables:
2 n.a.
GROWTH RATE OF PASSENGER MOVEMENT
Manual Counts 1 n.a. - - - s
(1982)
2 - 46 - 57 - 5 10 39 10 167 _ — _
GROWTH RATE (% P.A.)
ITEM 1981 1237 1993
Estimated 1 28 35 28 35 23 € 18 15 10 198 - i o
1937 1993 2001
2 - 46 - 57 - S 10 39 16 167 T e e e s mem——e
PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
. 0P . . .
Note: 21/ Route 2208 Section 0100 Station Km 6+500 FDF‘—LfEUN ) __1 = 1.6 1 4“
FASSENGER MOVEMENT 5.2 5.0 L.0
2.3 Transport Movement
Passenger movement in terms of trips per day and freight movement in terms
of tonnage per day on the proposed road links were estimated multiplying GROWTH RATE OF FREIGHT MOVEMENT
traffic volume in base year by the occupancy or average load obtained from
roadside interview, as shown below: GROWTH RATE (% P.A.)
ITEM 1981 1937 1993
1987 1993 2001
PASSENGER MOVEMENT (1922) FREIGHT MOVEMENT {1%32) NON-AGRI . 7.5 -;?;- ——;?;—
T - - - TmTmee—s - AGRICULTURE 0.2 0.2 0.2
———————————————————————————————————————————————————— FREIGHT 3.0 S.1 )
PROFOZED TRIPZ PROPOZED TONAGE PER DAY —— - __________E_
ROAD FER ROAD e
LINK DAY LINK NON-AGRI. AGRI. TOTAL
1 2234 1 59 44 136
2 1349 2 i1e L2 1491

D L iy ——

— —— . ——

29 - 2



2.5 1Induced and Developed Traffic 2} Forecasted ADT

The following rati : : 5 .
g ios are used for the estimation of induced and developed The average of the forecasted traffic on proposed rcad link is shown in the

traffic described in 7.3.3-3) of the Main Report: following table and details by road link by traffic type are shown in

Table 29.2.1.

RATE OF INDUCED AND DEVELORPED TRAFFIC

AVERAGE FUTURE TRAFFIC ON PROFPOZED ROUTE

« 4 ) T

YEAR I e —
ITEM —————eee e _— VEAR TYPE OF VEHICLE

192 . 200 - - - - —-——  AOT : Cl
. 1 7 1933_ _jgfi_ P/C L/B M/B H/B P/PYT 4/T &/T 1077 7k TOTAL
INDUCED o r = - = = - ————— e e e e e
15.0 15.0 15.0 1337 24 20 63 21 71 17 32 14 274 307 S32
DEVEL GFED 0.0 - - . 1993 35 =72 87 32 108 20 38 s ave 374 772
__________ - . Hes 2001 Sz2 100 123 54 179 21 45 42 616 447 1063

2.6 Puture Traffic
1) Traffic Composition 3. AGRICULTURAL DEVELOPMENT

The movements of passenger and freight transport were transformed into
3.1 Present Condition

traffic volume by vehicle type applying future traffic composition as

Almost all cultivated land in the influence area is covered by paddy field.
shown 1n the following table:

In the upland field, kenaf, cassava, ground nut and beans are planted.

tnused cultivable land for both paddy and upland fields still remains

TRAFFIC COMPOSITION ; .
—_ mainly in the central part of the area.

_ (UNIT # %) Land use and capability conditions in the area of influence are shown in
LINK ASSENGER
YEAR - PASSEN FijIGHT _ Table 29.3.1 and Fiqure 29.3.1.
NO. P/C P/P L/B M/B H/B P/T 4/T &/T 10/7

Typical cropping calendars in the Buri Ram and Surin areas are shown in

- — ——— o et s ol D B W g et St

{ 1982 1{1=2.8 23.5 18.8 23.5 15.4 12.2 36.7 30.4 20.4 _
1987 16.3 26.0 19.4 24.1 14.2 13.7 30.5 31.9 23.79 Figure 29.3.2.
1993 13.9 23.4 20,0 24.8 12.% 15.1 24.3 33.2 27.4

2001 10.46 31.7 20.8 25.7 11.Z2 17.0 16.0 35.0 32.0 . .
3.2 Development Projection

2 5 . . .0 5SS, 0 .3 1S5.6 60.9 15,46 _ _ _
iggg g g :: ; g g ;7 g g =] 1;_2 1;_7 54 ;; 1;_ > Future agricultural development in the area of influence was projected
7 PE=CICH . . . 2 3.1 15.2 45.9 25.1 ) _
éOE? 1? ; .2 11.0 gz i 13 o i?.O 16.0 35.0 32.0 for both cases of without project and with project. The projected planted

33.5 20.0




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

in Table 29.3.2.

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 29.3.3.

Based on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 29.3.4. 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 Saving

1n accordance with the concept and basic data given in Chapter 7 of Vol. 1
Main Report, VQCs on each road link concerned were calculated in hoth cases
of with project and without project.

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

of vOC of each link, are shown below.

Road Condition

Link Without Project With Project
Nos. of
/1 Nos.of Nos.of /1 wooden
No. Terrain Length Road Wooden Narrow Length Road Class Narrow
(Km) Class Bridge C.Bridge {Xm) Bridge
1 Flat  28.4 2B 7 o 28.4 0
1 (F4)
2 Flat 19.6 2B 0 4 19.6 0

29

i; 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 alignmeny

3

Road 4 : Earth Read

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

Vehicle Operating Cost Saving

{Unit: 1,000 Baht)

Road (lass 1987 1993 2001
1 (F4) 7,979 11,687 19,254

5. ENGINEERING

5.1 Preliminary Design

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

Design Standard P4 {feasible)
Geometric Design : AASHTO (Rural Highways)
Typical Cross Section : as shown in Figure 29.5.1
Minimum height of Embankment

Ordinary Section : 1l.0m

Approach of Bridge in Flat Area : 2.0m

Flood Section 0.7m {above flood level)



pavement Structure
1n case of F4 Standard
DBST
Crushed Stone Base CBR>80%
So:rl Aggregate Subbase CBR>20%

Selected Material CBR>6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

Box Culwvert
Standard Size

Location

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

Location

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 Pigure 29.5.2.

Alignment of the route is shown in Figure 29.5.2.

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 29.5.1.

29

Total financial and economic construction costs by applied road class F4

are as given below:

F, Standard (DBST) L = 48.0 km
Financial Cost 95,474 103H
Economic Cost 86,323 , 103E

6. ECONOMIC EVALUATION

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

economic indicators for evaluation are given in Table 29.6.1.

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 29.7.1.



Table 29.1.1 SUMMARY OF ROAD INVENTORY

Ttem Description
Origin A. Prakhon Chai ( J.R. 24)
Destination A. Krasang
Length
Total 48.0 km
Improvement Section 48.0 ynm
DOH Road R. 2208 36.0 1
ARD Road 12.0 ¥m
Others 0 xm
New Alignment Section 0 i
Terrain Flat
Alignment (Hori./Vert.) Fair / Fair
Formation Width 6.0 m - 7.0 m, 6.5 m (Weighted average)
Embankment Section
Length 48.0 km
Height 0.3 m- 2.0m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST 1.0 km
Soil Aggregate Good 47.0 km
Earth 0 km
Pipe Culvert B6 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each o m
Narrow Concrete Bridge 4 each 102.0 m (4m)
Wooden Bridge 7 each 125.1 m

Overflow Section 0 place o km




Table 29.1.2

ROAD INVENTORY (1)

PROPOSED ROUTE NO. IM-29 ROUTE NO. 2208 A. PRAKHON CHAI {J.R. 24) v A. KRASANG L = 4p.g “
—_— ARD T
BURT RAM /SURIN
2265 4
2078
T T T T T =T T T T T T T 1 T 1 T T t ' ¥ | i L 1 ! ! i I T
@] o~
STATION (Xm) c ~ =t 0 co 3 2 ,?{ \3 3 o~ 3] g g 2 9-,
| 1 1] 1 i i [ 1 ] 1 A (i i 1 e i ! ! 1 1 | t ! % [ 1 : i .
T za T T T T T 1 T lg T T T ) L] 1 T T T T [ [% T T 1 i1 r—_‘__
VILLAGE ZH H o 125 5
(e Y O [a]
m o H_ O o & O o Q o
- Name v EOgg £om Z298 A Sl =3 0 xg8
é é ™ oy e gm-l 5)MH Egm.—q Si ™~ §'<rc\|
~ Household (H) P B e o AL LR e R
.-Populati_on (P) « [ R o o s Jani sl mim R m i m T mim e mm oo
i L i | 1 : 1 1 [ 1 1 l ] I L 1 | | ! | A i ] ] | ! 1 1 ! t |
1 T L Lo ~T T T T ¥ T T ] T —T T v T T T 1 T [ T i T T 1 I
TERRAIN Flat
| 1 } 1 ) ¥ [ 11 ] 1 ] 1 1 1 [ | 1 ] i l I { 1 l N | ,
c T i T 13 T T I T T L T T 1 B T v ] ¥ I L] T 1 i ] i i P
Formation
. 7.00 6.00 ©.50
Width (m) — 1 ! L | 1 ] [} ! 1 | | I l L ! A 1
CROSS Embankment i ‘ i ! T ' f 1 I | T j ; T T ;
Height (m) 0.20 1.20 0.60 0.50 1.00 0.30l 0.50 0.70 1.00 | 0.50 1.00:2.00)1.00 0.50 : 0.30 1.501{2.00
SECTION L : + it % et } b % e SRR
Cutting
Depth {m)
1 ! g J ! 1 I I | ! ! ] | ! 1 1 ! $ ] i 1 i 1 ] 1 ! |
T T [ 1 K3 L 1 1 3 ] L) T i ] ] T [ ] 1] 1 1 il T [] 1 ] 3
Type/Length Laterite orT Laterite
PAVENENT i e e e et e e —
dition
Condi Good
| 1 1 1 1 ' 1 1 Y 1 1 1 1 1 L 1 | L i | 1 1 | 1 { 1 { [ ! s
Overflow ! T ! ' = ! K T U 7 ' { 4 ¥ i { Ly i 3 ! i ! 1 T ] 1 T T
FLOODING 1 o\ gth{Km /Hei ght(m)
L 1 1 [ 1 1 I ] I 1 i 1 § 1 1 ] 1 1 . 1 | A L i t A1 1 ! 1 |
U * L i 1 |1 [] ] ] 1 ] 1 ] 1 1 ¥ L 1 1] L 13 1 1 1] 1] i ] H T T
Left Paddy
LAND -ttt 4ttt
USE Rightt Paddy
— —tt
CULVERT Total Number 86 Pipes
1 1 L 1 1 1 L 1 ! { y ] ! 1 ! i 1 i ! 1 | ! 1 ! ! { 1 | : '
RN ) 1] 1} ] L) T+ 1 i 1 [ J 1 ] [} i Lf 1 1 R 1] ] [| I 1 1 T ] 1 1
. ™ i Tp] N Q0 0 [s1] o~
Station (Km} - < . o o K a o
o ™ ™
-ttt —t ——t —t 44ttt
BOX
CULVERT
&
BRIDGE . o e} o (=) (@] o (@] (@) o
Dimension PO ! o =) — o ~ c ©
. o o 1 W o 0 o
o o~ & — o o ~ @ ™
I T3 . I A R SR
HO MO NO HNO HO HO MO HO HO
Foge e 2% 80 a4 cin 8
Tz =< T Zw cJE= B JRTe} Usg OuWn
+——t : L : } —t—t—t—t +— ; -+ F——— } } i ——it f—t—q b
RIGHT OF WAY (m) 12.9
e e e e e e A e e e A B L . —
Horizontal Fair
ALIGNMENT A f : { } o } } e R } f F f f—t } | 4 p— ! ; Pt
Vertical .
Fair
44—ttt 4ttt —
ROUTE NO., AGENCIES DOH 2208 ARD
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ROAD INVENTORY (2)

ROUTE NOQ. IM-29 RQUTE NO. 2208 A. PRAKHON CHAI (J.R. 24) v A. KRASANG (Cont'd) = 4B.0 Xm
el ARD N Ha
2265 BURI RAM/ SURIN
. . 2078
("’—‘_— 3 T T T T T T T T T T T ¥ T T i R T | T i I T T T T 4 1
. o
sTaTIoON  (Km) ~ = - = 4 =4 b s : s P n & o a 2
, Ly
P - : B— t } : : ; ' : ; ; : ; 5 : : + } ! ! ! T— ! 4 1
= ﬁ T T T
VILLAGE o & 5 O 2 A 2
[ H_© o] s O Q Y
. Name > O Own B O Er-v H un KOO n [&] (53]
Nan o L o m [ ¥ K oy Emm ) b~ =
gm-—l ENH 3“"" ﬁ-—t-—! E\om mr—l[‘- ér-m % g
- tousehold (H) o T non 1 o o
- population (e Mmoo M mimm m T mn o My ms m <,
— ! A T
TERRAIN Flat
L — — —r—— —t : —— e
Formati J
) 6.5C| 7.00 6.50 7.00 6.50 p.00 7.50 8.50
Width {m} l
! 1 % ! ! ' L { 1 { i ' t 1 i 1 ! 1 t
R Embankment ! ! ' ' ' ' | ' T T i { i ' i f | v ¥
CRISS Height {m) 1.0C 0.60 1.50:0.6q1.00 0.50 1.00]0.401.00 0.50 0.30
SECTICH ! | ! : !
corcing ; F——t— . : : — ————t—t |
Cepth {m)
- et t—t——t—rt et
Type/Length Laterite
PRVENENT — — —t—t—t—— A —t —t — —
Condition Good
SverEicy +—rttt A —t
FLOODING ight]
Length(Km /Height{m)
—tttt—t —— t——t——t—t—
Left Paddy
LAKD ; } } —s ——t i f } } } ! } } : f f ] }- —+ E i ; ; 7 ! 7
USE Right Paddy
— —_—tt —t ]
P1PE Total Number
CULVERT
! i ! 1 ! 1 ! ] I 1 ] l l 1 1 | i | 1 ! ! ! ! 1 ! 1 l 1 !
¥ ] v Ll 1 i 1 T i 1 i I ¥ ] ] | 1 1 ] 1 ) ) i L 1 } T i I
- o~
station (Km) KA
(o]
t [ L I ¢ ] L ! | ] ! ! ! i ] L ! I 1 ] 1 1 1 I 1 1 1 ] |
T 1 3 1 | T ] ¥ ] 1 ¥ i i ] ] 1 T I 1 1 ] ] ] i 1 ] 1 I 1
BOX
CULVERT
&
BRIDGE . o o
Dimension © o
N N
- o
R R
HO WO
nlnm:?n
U Oy
]I‘* : ! } ; ; ; } ——t } i ! t } i ! | } 4 : } ! } ; !
| PIGHT OF WAY  (m) 12.0 15.0 10.0{30.0
s ) { 1 | 1 [l ! 1 ] § 1 | 3 t 1 [ I ! i | ! I ! I
T ] 3 1 i t i t i [] T T ] i i b ] { i ] I T ] i ]
Horizontal Fair : . , | ; ) .
EIopET ] 4 { : | 1 ! t i } ; : } f } t f ) } : T i : f I i 1 i
Vertical Fair
— } ¢ : } ¥ t } ] T : i : ; } : 7 ; . ; ; { : ; } t : 5 f
ROUTE NO., AGENCIES ARD DOH 2265 DCH 2078
1 [
— — e bt S SO S S S T
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Table 29.2.1 TRAFFIC VOLUME ON ROUTE IM -29

YEAR 1987 1993 2001
LINHK 1 2 AVR. 1 2 AVR. 3 2 AVR
N+D a3 4 21 40 12 2% 50 JCoC 43
F/C I S i 3 b z 4 2 b &
ov 0 0 0 = 1 2 i = =
TETAL a5 b 24 47 15 35 &1 40 52
N+D b 7 26 a2 22 43 = ov o2
L/R 1 & 1 4 Ed = & 15 @ 12
ov O 0 0 4 1 S & 4 5
TOTAL 45 = 20 70 26 52 120 72 100
N+D 49 &4 S5 72 71 71 121 73 101
M/R I 7 10 = 11 11 11 1= i1 15
nv 0 0 O 5 b b = S 7
TOTAL Sé 73 L3 a7 Bé& 87 147 oo 122
N+D 2% 4 1& 237 12 27 53 a2 44
H/R I 4 1 = 5 2 4 & S 7
oV 0 0 O p 1 2 2 2 =
TOTAL 23 4 21 45 14 =2 L5 Y sS4
N+Ti &0 44 L2 D 24 av 166 120 147
F/ELT I ? 10 ¥ 14 12 1z 25 15 22
ov 0 0 Q & S & i1 g 9
TOTAL 647 74 71 112 102 108 202 146 179
N+ 17 12 15 17 15 14 15 20 17
477 I 2 2 2 = 2 2 2 z 2
oy O 0 G 1 i 1 1 1
TOTAL 20 14 17 21 12 20 1= 24 21
N+[ 13 41 27 272 4z Zt 22 44 27
&/T I 3 & 4 3 [ = = 7 &
nv G 0 0O 1 3 2 2 =2 p
TOTAL 21 47 3z 28 S5z 3= 40 532 43
N+ 14 15 14 1% 23 21 30 40 =4
10/7 I 2 2 2 2 4 z S & 5
oy o 0 0O 1 2 1 o 2 z
TOTAL 16 17 16 23 28 25 37 47 42
N+D 252 211 239 460 282 222 Se7 421 507
ADT 1 329 32 b =4 4z 49 85 63 76
oy O o 0] 232 13 21 37 27 2z
TOTAL 297 242 274 437 34z 392 43%  Sl1L 416
N+D 297 264 224 337 312z 339 440 232 416
M/ I 24 23 24 25 25 25 21 24 22
oV 0 0 O 10 10 10 7 Ed 2
TOTAL 22 287 307 P2 344 374 468 414 447
N+DY S5S 474 S22 717 994 667 1007 g0z 224
TOTAL I &3 55 &0 7% A7 74 104 27 ]
jY 0 0 0 23 zZ8 =1 44 Il 41
TOTAL 613 529 582 22y BB 772 1157 224 10473
NOTE
N = NORMAL TRAFFIC It : DIVERTED TRAFFIC
OV : DEVELOFED TRAFFIC I ¢+ INDUCED TRAFFIC

2% - 10
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rigure 29.3.2 CROPPING CALENDAR (1) CROPPING CALENDAR (2)

1400 CHANGWAT BUR! RAM 1500 CHANGWAT SURIN
| j
NAME OF CROP JAN. {FEB [ MAR |APR | MAY [ JUN | JUL. {AUG {SEP |OCT | NoviDEC NAME OF CROP JAN |FEB [MARAPR |MAY [JUN | JUL | AUG |SEP oCT NOV|DEc
RICE, 1% crop ® G & ¢
RICE , %' crop (f & &
GROUND NUT = ;F RICE , ad  CROP S —
KENAF B— B— % GROUND NUT qLc AT
CASSAVA G— H— 5
KENAF b o "
P ar Fal
MAIZE G ¥ X
SORGHUM o+ ¥ CASSAVA O— J:
SUGAR CANE o &
MAIZE —b ¥
i
Note FIRST CROP SECOND CROP
\;Owing ~ growing seasan * harvesting X *
season Senson
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TABLE 2%.3.1 CULTIVATED & CULTIVABLE LAND

o . P . e e e -

(1979}
[ UNIT @ 1000 RAI (KM 2) 1]
AMPHOE AMFHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
CODE NAME FADDY UPLAND TOTAL FALDY UFLAND TOTAL
170,125 (272.2) 170.125 (272.2) 13125 ( 21.0) S5.425 ( 57.0) 48.750 ( 72.0)
1401 M. BURI RAM 1.375 ( 2.2) 1.375 ( 2.2) - - -
1405 KARASANG 54,375 ( 37.0) 54,375 ( 27.0) S.000 ( 2.0)  2.750 ( 14.0) 13.750 ( 22.0)
1411 PRAKHON CHAT 107,500 (172.0) 107.500 (172.0)  2.125 ( 12.0) 19,375 ( 21.0) 27.500 ( 44,0)
1501 M. BURIN 65,875 { 11.0) £.8375 ( 11.0) ~ 7.500 ( 12.0)  7.500 ( 12.0)
TABLE 29.3.2 CROP PRODUCTION
ITEM FADDY MATZE BEANS GRUND ©CASSAVA  SUGAR KENAF  COTTON  UPLAND  TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1981 154. 20 - 0.08 0.51 1.47 - 2.3 - 4,80 159.00
1987 155,12 - 0. 08 0.52 1.53 - 2,39 ~ 4.90 160,02
1993 WITHOUT PROJECT  156.06 - 0,08 0.53 1.58 - 2.42 - 5.00  141.06
WITH PROJECT  164.67 - 0,08 0.53 1.93 - 2.47 - S.40 170.06&
2001 WITHOUT PROJECT  157.81 ~ 0,08 0.54 1,66 - 2.4t - S.15 162,46
WITH PROJECT  165.9% - 0.08 0.54 2,03 - 2.50 - S.56 171,59
CROP YIELD (KG/RAT)
1981 205, 2 - 162.4 181.3% 2893.2 - 170.0 -
1987 206.5 - 163. 4 181.3  2493.2 - 170.0 -
1992 WITHOUT FROJECT  207.7 - 164, 4 181.3  2693.2 - 170.0 -
WITH FROJECT 210.2 ~ 166, 4 182.4  2508.2 ~ 170.0 -
2001 WITHOUT PROJECT  209.4 - 165.7 131.2 2493.2 - 170.0 -
WITH PROJECT  215.3 - 170. 4 183,58  2928.3 - 170.0 -
CROP PRODUCTION (TON) ) _
1921 31,644 - 13 92 & 672 - 402 - 3,416 36,060
1987 52,026 - 13 24 3,807 - 307 - 4,561 3,537
1993 WITHOUT PROJECT 32,412 - 13 6 2,986 - 412 - 4,712 37,124
WITH PROJECT 24,612 - 13 6 4,846 - 419 - S, 622 40,234
2001 WITHOUT PROJECT 32,934 ~ 12 9% 4,129 - 413 - 4,921 37,855
WITH FROJECT 35,7326 ~ 14 99 5,124 - 426 - S, 920 41,657
NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL

29 - 13



TABLE 2%.3. FARMGATE FRICE AND PRODUCTION COET

e L Tt M T e T — T WA S g bt e et e Y A} M S M ) M kit T o e e L

02

[ e s e i g At e o
—— e St T S e g W o gy e e P e A By i S S T Bt it — ——

ITEM FADDY MAILZE BEANS GRUND  CASZAVA SUGAR KENAF COTTON
NUTS CANE
FARMGATE FRICE (BAHT/TON) ) - . _
WITHOUT FROJECT (1981 - 2001) 4,144 - by 797 71397 633 - 41J;r -
WITH PROJECT (19587 - Z001) 4,24% - by 79 72397 &5 - 4,752
CROP PRODUCTION COST (BAHT/RAL) ) _ . _
WITHOUT PROJECT (1931 -~ 2001) ShA - S92 170?8 734 - L&l
WITH FROJECT (1927 - 2001) 579 - 41z 1,028 754 - Lbkb -

— — e —— ———— P ] — ——— — —— — e T o = o o o e e A b R S S A i S
—— — L L TP -

TABLE 2Z%.3.4 NET PRODUCTION VALUE

e i e e e s e b e e B b A e e

(1000 BAHT)

—— e e S e e e e

WITHOUT PROJECT WITH PROJECT

L T ——— - ——— -
PADIDY UPLAND TOTAL FADDY  UPLAND TQTAL

1987 84,940 2,038 86,993 46,204 2,103 48,309

1993 46,033 2,100 43,133 51,667 2,548 S4,%15

2001 47,4890 2,188 A3, 67T 55,477 2,699  S8,37h

29 ~ 14



Figure 29.5.1 TYPICAL CROSS SECTION AND TYP!CAL PAVEMENT STRUCTURE
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Table 49.6.1 COST AND BENEFITS

{(F4 STANDARD)

Table 29.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-29 (48.0 km)
_ Unit Financial {DBST)
Lcans of Unit Rzce - -
'ty B e Financial Ecanami
[ Q'ey Cost (103F)  Cost (10°B}
OIRSZT CONSTEUCTICH CoastT
Clezring &nd Grukbing ha 15,000 113 1,695 1,542
Trcavation - Soll m3 20 0 0 0
fxczvazion - Herd Pock m3 180 0 0 0
Traankment ~ asg 150,200 6,759 6,150
Sslectad Mazarizl n 80 99,600 7,968 7,001
ScLl Acgracata Suxlace or Subhase m3 105 69,800 7,329 6,522
Crusned Stome 3zsa - 370 is, 800 16,946 15,590
§c:1 Aggraczts Shouldar m3 105 19,700 2,068 L1,840
Priza Cazz and TEST m? 55 258, 500 14,218 12,796
Fige Culverz o 2,100 1,850 3,885 3,574
Zox Calvarz n 15,000 0 0 0
Leng Span Brides o 80,000 0 0 0
Sacr: Zpen 3Ividsa n 40,000 246 2,840 8,757
Ses Tezzi (z) 70,709 63,867
Mrscellenesusg Vozks (a) x 7x 4,950 4,471
morzl {b) 75,639 68,338
FEYSICAL CONTENZINCY (b) x 1S3 11,348 10,251
INGINZERING AN
ADMINISTIATION (b) x 10% 7,588 6,934
ses Tocetr 7 T T8 e1s 17,085
LuT ACCUISITION
L]
Higaly Daveleoped Land ha 50,000 18 200 200
___less Developad Land _ha 15,000 0 o0 %
Q
S¢s Tocasl 200 300
95,474 86,323

GRAND TGTAL

(1000 BAHT)

29 - 19

COsT BENEFITS DISCOUNTERCLZ2Y)
YEAR CONST. AR, Voc Rz
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1924 17,245 0 0 o 0 24,222 0
1985 43,111 8] Q Q 0 54,072 0
1924 25,367 0 Q aQ 0 22,971 0
1987 Q 1,211 7979 -47 7,244 0 &, 2532
1983 0 1,367 2,597 =320 10,4364 0 2,319
1289 0 2. 426 P,21% =14 11,423 Q S, 274
1990 0 2,924 Y, 333 30 1Z.320 O 2, 147
1991 0 2,541 10,451 12 14,012 0 74931
1222 0 4,079 11,0469 6 15,204 o] 71703
1993 0 4,638 11,4637 92 16,394 0 72417
1994 23,232 5,160 12,6332 77 17,870 10,509 72217
1995 0 Shb&64 13,577 102 19,345 0 Ly 97L
19%6 0 Lo 163 14,524 127 20,217 0 by 703
1997 0 L 672 15,470 131 22.2%4 Q by O
1998 0 71176 16,414 176 232,768 Q 45101
1999 O 7,480 17,3242 201 25,2432 0 0,733
2000 0 2,184 13,303 226 264717 o T 447
2001 —40.194 24622 19,254 250 28,192 7,343 s 151
TOTAL 69,261 76,279 176,377 1.331 273,987 110,443 105,875
DISCOUNTED ECONOMIC COSTES = 110,443
DISCOUNTED ECONOMIC BENEFITS : 10%, 875
AGRICULTURAL DEVELOPMENT BENEFIT 27,370
VOC SAVING 7%, 190
RMC SAVING 313
NET PRESENT VALUE = -4,568
BENEFIT COZT RATIO = Q.94
INTERNAL. RATE OF RETURN : 11.5 %



Table 29.7.1 SOCIAL INDICATORS

(Proposed Route IM-29)

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) X/
Per capita time savings (10-4)
Score

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

Score

e

-

.

L2

59.8
71.8

48

12.0
0.012
35

0.019
0.003
25

12.0
0.012
28

7.3
0.007
28

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 &/
B2 5/
E &/

Degree of Improvement?/

Score

Disparity

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

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

Degree of Disparity
(a/m) - (A8

Score

Total Score

L4

as

-

..

.-

(1)

LX)

.

14.4
12.0

0.058
31

13
440

29.5
29.5
2,32
148

153.5
140.0

2,138
1,950

0.13
232

527

29 - 20

Note:

1/

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

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

Numbers of the sample areas

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

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

Sum of 4/ and 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.
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