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Annual project cost shown in main report is eétiﬁated, dividing
above each consbruction cost between 0% of fore and 60% of hind in the

same construction ternm,

B-5-4 Construction Method and Equipment .
(1) Resérvoir and.Swamp'Improvement
The order of the éonstruction is as followa:

{a) Setting and measuring the construction area

(b) Stripping of surface soil and excavation

(o) Loading excavated soil to other construction area
(d} Lining and protecting reservoir slope

(e) Finishing and cleaning

Considering the effective combination of number of equipments
depending on their workability, the major equipment for the

construction shall be provided per one set as follows;

Equipment Unit Application’
Bulldozer 11 tons 2 Excavation & Moving
Frontloader 1.4 m? 3 Loading
Dump Truck 8 tons 8 Hauling :
Back hoe 0.7 m? 3 Excavation, Loading
Swamp bulldozer 13 ton 2 Excavation, Moving

(2) Dual-purpose canal

Major works are excavation and slope plastic with.a back-hoe (0.7
m3). At the same time, road crossing culvert laying work shall be

carried out.

The major equipments for the construction shall be provided per one

set are as follous;

Equipment Unit . Application
Back hoe 0.7 m? 1 Execavation
Truck crane 2 tons 1 Pipe laying

{3) Canal improvement

Major works are the expansion of canal section and the dike
embankment. The excavated soil in reservoir, duai—purpose canal and
existing canal is available for the embankment méterials. At the
same time, dike crossing culvert works and weir construction shall

be carried out. The major equipments for the construetion shall be
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provided per one set as follows;

Equipment Unit ' Application
Bulldozer 11 tons 2 Excavation, Spréading, Compaction
Back hoe 0.7 m? .2 Excavation, Loading
Dump Truck 8 tons b~ 6 Hauling
Concrete Mixer 0.6 m’ 2 Concrete mixing

The construction shall be carried out on both side of canal in

parallel.

(4 Farm Road

The excavated soil in reservoir and dual-purpose canal is available
as the embankment materials. The major equipmehts for the

construction shall be provided per one set as follous;

Equipment Unit Application

Bulldozer _ 11 tons 1 Excavation, Spreading, Compaction
Vibration roller 2 Compaction

Water tank truck 1 Adjusting moisture ratio

Motor grader 3.1 m 1 Spreading, Road grading

Dump Truck B tons 6 Hauling

(5) Land Leveling

The major equipment for the work shall be provided per one set as

follows;
Equipment Unit Application
Bulldozer 11 tons 2 Excavation & Moving

B-5-5 Consiruction Term of Civil Works
{1) Reservoir and swamp rehabilitation

In case of reservoir type I (200 m x 200 m), the construection term

was estimated as follows;

- Construction term 92 days
- Volume of excavation 91,500 m?
- Unit construction term 10 days/10,000 m?®

per 10,000 cu.m

The construction term of each reservoir type and swamp can be
estimated based on the volume of excavation. 1In case that the earth
volume is hug, some sets of construction equipments is provided to

complete the works in the dry season.
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The construction term of each reservoir and swamp is as follouws;

Volume of No. of set Construction Term
Deseription Excavabion of Equipments Days Months
-m?3 setb
Reservoir
Type | 91,500 2 5 2
Typel 23,300 1 23 1
Typell 21,800 3 22 1
TypelV 395,200 4 99 4
TypeV 221,400 3 T4 3
TypeVl 270,100 3 a0 4
Type Vi 85,100 1 65 3.5
TypeVl 162,900 3 B 2.b
Swamp
No. 1 L, 800 1 45 2
No. 2 76,000 2 38 1.5
RID weir 200,200 3 67 3
Farmer's Dike 98,000 z ug 2

Note: Working hour is T hours per day, and working day is 25 days
per month.

{(2) Dual-purpose canal

The construction term per 1,000 m is estimated as follous;

- Excavation per 1,000 n 6,000 m?
- Qutput of backhoe 0.7 m® per hour 56.7 m®/hr
- Construction term 15.2 day/1,000 m

Taking road crossing works into account, the construction term is

estimated as follous;
15.2 day/1,000 m x 1.2 = 19 day/1,000 m
{3) Canal improvement

The construction term per 1,000 m is estimated as follows;

Term
Type per 1,000 m Application
[ 22 days Mae Luk Onn, W.T. Daeng
H 31 Sai Yat, Sra Ket
|| 31 Up-Noi
v 31 Douni-Noi
v 22 Ban Mai

The construction shall be carried out on both side of canal except

type V.
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(4) Farm road

The construction term per 1,000 m is estimated as follows;

_ - Term
Type . per 1,000 n
Main road W==6m 36 days
Lateral road W = U n 2t
Branch road W = 3 'm 12

{5) Land leveling
1} Earth volume per hectafe

Considering the slope on both projects'area, the moved earth volume

per hectare is calculated as follows;

Averaged Earth

Area Cut depth Volume
Nong Khon Kaen 0.10 1,000 m?/ha
Thung Sai Yart 0.20 m 2,000 m?/ha

2) Output per hour of equipment

Bulldozer 1iton 38 m3/hr
Moving distance L =30m

3) Construction term
In case of ﬁsing two unit of bulldozer,

Nong Khon Kaen :
1,000 m*/ha / 38 w3/hr / 2 unit

13 hrs — 2 days

Thung Sai Yart :
2,000 m3/ha / 38 m®/hr / 2 unit

1

26 hrs — U days

B-5-6 Unit Prices
{1) Unit Price of Materials

The cost of construction work is estimated based on the data
collected on prices from ALRO and RID as of December 1989, and the data
collected in Sukhothai. The unit prices used for estimation of project

cost are as follows ;
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Table B-5-3

CONSTRUCTION TERK OF NONG KilON KAEN

First Year Secondary Yera Third Year
Deseription Quantity Term Quantity Term Quantity ~ Ternm

- Reservoir Type | 2 place 2 month - - month - -
Reserveir Type 111 1 i 4 place 4 - -
Reservoir Type Y1I 1 3.5 - - - -

- Swamp rehabilitation 1 1.5 - - I place 2

- Duail-Purpose Canal 8,680 m 3.5(2) 11,000 m 4.5{2) 12,000 m 3 (3

- Canal leprovemenl

Ban Mai Canal 4,200 m 2 (2) - - - -
Noi Canal, Up-stream - - 4,100 m 2.5{2} - -
Noi Canal, down-stream 1,700 m 2 - - -

- Main Farm Road 3,800 m 2.5(2) - - - -
Lateral Farm Road 1,460 m 1 3,750 m 3 1, 600 I.§
Branch Farm Road 4,190 m 2 5 100 m 2 5,000 m 2

- Land lLeveling 30 ha 2.5 50 ha 4 30 ha 2.3

- Domestic Waler Supply - - I L3 4 - -

- Reral Electrilication - - - - 113 3

- Multi-Purpose llail 1 house 4 - - - -

- Multi-Purpose Storage B - 2 house 4 2 house 4
Note; ( ) measns nember of set of construciion equipmenl.

Year Fist Year Secondary Year Third Year
m .
Description Mth | [2 13 14 15 6 1T 8 1 2 3 g4 g5 g6 7 8 |12 3 4587
-Preparatery Work — Preparatory  Finishing Ak o bt
-Reservoir TYPE O, M ] +——tei— o
VPR VI e i
-Swamp rehabililalion — _
-Dual-Purpose Canal e ok — Y—
-Canal lmprovement —_— —_—
“Nain Farm Road —
Lateral Farm Road — bt i
Branch Farm Road borsmed A— _
-Land leveling —_ — 1 —
-Bomesiic Water Swpply ¢ 1
-Rural Electrification _
-Multi-Purpose Hall E— :
-Metti-Purpose Slage P —_—t
7.5 Month ] L 7.5 Honth i | 6.5 Month
] 1 r -

Figure B-5-4

CONSTRUCTEON SCUEDULE OF KONG KMON KAEN
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Table B-5-4 CONSTRUCTION TERM OF THUNG SAT YART

Firsl Year Secondary Year. Third Year .Fourlh Year

Descriplion Quaniity Term Quanlily Term Guanlily Term Quantity Term
Reserveir  Type | 2 place 4 (2) 2 4 (2} 3 § (2) 2 4 {2
Reserveir  Type LV - - - - - - - -
Reservoir Type ¥ 1 1 (N - - - - 1 3 )
Rescrvoiv Type Vi ] 4 () - ~ - - - -
Reservetr Type Y11 .- - | 2.5(3) - - - -
Swamp rehabililation - - 1 2 (2) ! 3 () - -
foal-Forpose Canal 15,1750 m 4 {3} 14,250 m 3.5(3) 16, 040 4.5(3) 17,000 » 4.5(2)
Canal Improvement

Sra Ket 3,300 m 4 2,800 m 3.5 2,500 m 3 L -

Sai Yat 3,100 m 4 2,600 m 3.5 2,300 = 3 2,000 m 2.5

¥.T. Daeng 1,800 m .5 2,900 m 2.5 300 m ] 2,600 m 25

Mae Luk Oon 2,000 m 2 3,800 o 3.5 2,200 m 2 3,400 m 3
Main Farm Road 2,550 m 2 {2} 2.600 m #-2 (2} 2,300 m 2 (2) 7,950 m 4 (3)
Laleral Farm Road 1,600 5 - - 1,500 m 1.5 - .
Branch Farm Road 9,850 m 2.5(2) 12,650 a 3 () 12,408 m 3 (2) 4,300 m 2
Land Leveling 140 ha  4.5(5) 110 ha  4.5(5) 140 ha 4. 5(5) 110 ha  4.5(4)
Bridge 2 place i (2) - - -
Pomesiic Water Supply

Piped System - - - - 2 place 6 - -

ltand Pump | place i 1 place ] 1 place 1 1 place 4
Rural Gieclrilicalion - - - - - - 1§ 6
Multi-Purpose Hall ! house 4 - - - - - -
Heeting Hall 2 house G 2 house G - - - -
Hulti-Purpose Slorage - - 4 house 4 (2) 3 house 6 3 house B
Nole; { ) measns nember of sel of construclion equipment.
- Year 15t Year #nd Year 3rd Year 11h Year
bescriotion 490 1772 13 4 5 (8 (7 48 |12 (3 45 6 7 (8 1243 4,567 8|1 12,545 (67 (8
-Peeparatory Work — Peeparatory  Finishing ~— = bt —_ —

-Reservais TYPE 1

THPE 1Y R
THPE V ———
TVPE W1 P

TVPE W o

-Swamp rehabilitalion

-Pual-Purpose Canat

-Canal leproverent

Sra Kel

Sai Yato

- W.T. Daeng

Vae Luk Onne

-Main Fara Read

R S—

iateral farm Road

Branch Fara Road

Ty

~Land leveling

e B

-Bridge

-Domestic Water Supply

Piped Systean

Hznd Pumpe

Mutii-Purpose Hatb

“Yeeting Hall

-Mukti-Purpose Stage

.

1.5 Woath A

7.5 Monlk

.5 Month ——— b 1.5 Nionth ——

Figure B-5-5% CONSTRUCTION SCHEDULE OF THUNG SAI YART
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1

2)

Labour unit price

Ttem
Foreman

Equipment Operator
Driver

- Steel Worker

Concrete Worker
Cgrpehter
Mechanic
Electrician
Mason

Common Labour

Unit price of materials

Rate {Baht/day}

160
150
120
200

80
150
190
170
135

75

Iten Unit Rate (Baht)
Sand cu.m 230
Gravel cu.m 230
Riprap cu.m 200
Laterite cu.m 235
Reinforcement Bar - ton 12,200-13,000
Cement ton 1,600
-Diesel 0il litre 6.4
Timber (Soft) cu.m 7,100
Timber (Hard) cu.m 12,300
RC Pipe ¢ 1,000 mm 1,050
Note : Unit price don't include transportation

{2) Rate of foreign and local currency

Rate of foreign and local currency portion on

normally applied as follows :

Rate of Foreign

excluding Transport.

in Sukhothai
excluding Transport.
excluding Transport.

charge

each unit prices is

Rate of Local

Description Currency Currency
Cement 60% Lpg
Steel bar 70% 30%
Timber 20% 8094
Fuel & 0il 80% 20%
Labour - 100%
Spare parts 90% 10%
Gravel - - 100%
Sand - 100%
Laterite - 100%
Concrete block Log 609
Reinforced concrete pipe 504 50%
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(3) Operation cost of major equipment

The basic data for estimatibn of unit cosat is consisted'of purchase
price, life time, depreciation réte. repair rate, maiﬁtenance_rate,

operation rate and fuel/oil consumption for the construction equipment.

The purchase price of the construction equipment is estiméted making
reference to data collected in Thailand and Japan. The depreciation rate,
the life time and operation rate are obtained considering the prevailing
situation of construction werks in Thailand. The repair rate, -
maintenance rate and fuel/oil consumption are from standard data used in

Japan.

The portion of foreign and local currency are decided as follows :

- Depreciation cost : 100 percent of foreign portion assuming the
construction equipment will be imported.

- Repair cost ¢ 80 percent of foreign portion and 20 percent
of loeal portion, for spare parts and labour
costs, respectively.

- Maintenance cost : %0 percent of foreign and 50 percent of loeal

portion, for tools and equipment and labour
costs, respectively.

The operation costs for major construction equipment are shown in
Table B-5-5.
(U) Unit Cost of Works

The unit cost for the construction works is estimated taking into
account the costs such as efficiency of the construction equipment, labour,
materials and operaticn cost the construction equipment. The estimated

unit costs for major works are shown in Table B-5-6.

B-5-7 Rate of Overhead for Contractor

Calculation formula for the rate of overhead, which is generally

used by RID, is shown as followus;
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Table B-5-7

WNIT GIST OF EARTH WCRK BY MACHINRY

{Unit: Baht)
I Equiprent Labor, Material
Beseription Unit Depreclation | & Repair Gosilz ggst%] Renirks
. .0 F.C) | ¢.C)

- Machivery Yorks 0 OUTPUT (nhr) {nffhr)
Stripping by Bulldozer 11 ton m 105 M 2.57 9.06 Moving Distance L=A0m  (=81.8
Stripping by Bulldozer 11 ton " 6.58 1.42 5.56 19,56  living Distance 1530 m  Q=38.0
Spreading by Bulldozer 11 ton " 3.40 g | 2 §f o lp=aon Q=73.5
Compaction by Bulldozer 11 ton " 2.10 2.37 177 624 ID=Wom T=A4tim G§=119.4
Spreading & Canpaction by fulldozer 11 ton | * 5,50 620 | 465 | 1635 [D=30an T=41iim (45,5
Spreading by Bulldozer 11 ton " .78 4,26 3.19 1nza D=20an Q=66.3
Compaction by Bulldozer 1 ton " i 4.4 13 1N.68 D=20am T=5time (=63.7
Spreading & compaction by Bulldozer 11 ton "o L 869 6.51 2.9 D=20ay T=5tim g=3.5
Common Excavation by Backhos O, 720 m? " 5.63 6.00 a 15.04 Circular angle 90° =567
Hauling by (kmp Truck 8 ton - w 438 e 4.52 16.72 Hauling Distamce L =30 m g=21 ;7
Hauling by Busp Truck 8 ton u 9.04 1615 | 9233 | 3452 |Huling Distance L = 200 m q=10;5
Haulirg by Dap Truck 8 ton " 2.04 39,35 274 B3 Hauling Distance L = 10 Km Q=4 .;’51
Hauling by Durp Truck 8 ton " 076 72.76 42.04 155.56 Hauling Distance |, =20 Km q=2_'33
Corpaction by Vibration Roller " 25 2.48 ‘33 a3 D=3 an ¥ = 4 tine Q$24 0
Compaction by Vibration Roller " 4,59 4.66 6.0 1565 [D=20om H=5time  g=12.8
Coapaction by Tire Roller " 038 044 043 L3 D=0Von N=4tim =183
Compaction by Tire Roller mt o7 0.8 0.89 43 D=DDom K=5tie (=10}
Compaction by Soil Compactor 90 Kg " 1 L& 5.62 .20 = 5
Grading by Motor Grader 3.1 m m! 292 2N 2.04 7.67 =838
Spray by ¥ater Tank Truck 6000 1 " 0.6 006 0.6 Q.16 . Q=1724
Stripping by Senp Balldozer 13 ton m* 1@ e 5.0 155  Mwing Distance L= 30m Q=88.9
Spreading by Siamp Bulldozer 13 ton " 4.47 497 KW 1] 1262 (D=Hem Q=65.0
Compaction by Swanp Bulldbzer 13 ton " 0.49 0.55 035 139 D=Maom T=2 tire Q=592
Spreading & conpaction by 5.B 13 ton " 4.9% 5.52 15 4. D=Dcn T=2time Q=536
Portzble Concrete Mixer (L6 w? Class " 2.41 1.9 272 7.8 . Q=14
lLeading by Front Loader 1.4m? " 367 4.90 i 1.78 0=49.0
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{1+ x {1+(2))
{ 1-(3} = £ 1= x { 1-(5)}

Rate of Overhead =

where (1): Operation Cost
(2): Profit
(3): Tax
(4): Compensation Fund
(5): Insurance

Rate of (1) to (4) is elected RID's data shown at page, and (5) is
usually 1.5%.

Rate of overhead for construction cost of Nong khon Kaen area and

Thung Sai Yart area is calculated respectively as follows;

. Rate of Rate of
Desecription Nong K. K. Thung S. Y.
- Construction cost of B0 million Baht 172 million Baht
materials and labours

(1) Operation cost k.39 3.5%
{2) Profit 7.5% 6.5%
{3} Tax 3.49 3.4%
{4) Compensation fund b1 h.1%
{5} Insurance 1.5% 1.5%
-~ Rate of overhead 23 % 21 4

No. Amount of Material Operation Profit Tax Tax and Compensation

& Labour Cost . Cost Fund in Specified
Province

(1) (23 (3) ¢ (4y ¢ (5) % (6)

1. not over 50 10 18.5 3.40 410

2. -50-100 8 17.5 3.40 4,10

3. 100-300 6.5 16 3.0 §.10

b, 300-500 6.5 13 3.40 4.10

5. 500-800 6.5 12 3.U0 4.10

6. 800-1,000 6.5 11 3.U0 4,10

7. 1,000-2,000 6 10.%  3.40 4.10

8. 2,000-5%,000 6 9.5 3.40 4,10

9. 5,000-10,000 6 B.% 3.40 b.10

10. 10,000-20,000 5 8.5 3.40 4.10

11. 20,000-40,000 5 7.5  3.40 h.10

i2. 4¢,000~-60,000 4.3 7.5 3.10 4.10

13. 60,000-100,000 4 T 3.40 . §.10

14, 100,000 up 3.5 6.6 3.40 h.10

Note: RID's Data as of October 1987
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B-5-8 Annual Administrative Cost
1. Nong Khon Kaen

The cost of the temporary staff for the administration and

miscellansous is eatimated as follows;

_ No. of Salary
__Deseription Personnel Per month Amount
1. Supporting Staff’ {Baht) (Baht)
Secretary 1 3,600 3,600
Draft-man 1 3,700 3,700
Clerk 1 I,000 4,000 -
Accountant 1 5,000 5,000
Assistant Officer 2 5,000 110,000
Total 26,300
2. Miscellaneous (20% of Remuneration) __h,700
Grand Total _ ' 31,000 Baht/month

2. Thung Sai Yart

The scale of the construction is larger than one of Nong Khon Kaen,

s0 the number of staff is made more.

No. of Salary _
Deseription Personnel _Per Month _Amount
1. Supporting Staff {Baht) -~ (Baht)
Secretary 1 3,600 3,600
Draft-man 2 3,700 7,100
Clerk 2 4,000 8,000
Accountant i 5,000 5,000
Assistant Officer 3 5,000 15,000
Total 39,000
2. Miscellaneous (20% of Remuneration) 8,000
Grand Total _ _ 47,000 Baht/month

B-5-9 Annual 0 & M Cost of Agricultural Infrastructure
(Unit: '000 Baht)
1. Operation Cost

{1) Salaries and wéges

No. of Salary
Description Personnel  Per Annum _ Amount
Secretary 2 36 72
Clerk 2 Lo 80
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Accountant 2 50 100
Typist 2 50 100
Driver i 4o 160
Assistant I 36 14u
Total _ 656
{2) Equipments
a) Repair and maintenance
Unit
Description Quantity Cost Amount Remarks
Repair Maintenance
Pick~up Truck 4 x & 2 36 72 0.50 0.10
Pick-up 4y xh 2 30 30 0.50 0.10
Motor-cycle 125 cc 2 1 2 0.50 0.10
Spare parts  (10%) LS 13
Tools { 5%) LS - 6 - -
Sub-total 153
Purchase Price Rate of Rate of Main-
Unit Cost = X [ + ]

Life Year Repair Cest tenance Cost
b) Fuel and oil
Diesel oil = 6.4 Baht/1lit
Horking
Description  Consumption Days Unit Amount
_ lit/day
Pick-up Truck 15 150 2 29
Pick-up 12 200 2 31
Motor ecycle 8 200 2 20
Sub-total 233
Total 160

2. Maintenance Cost

20% of salaries and wages 18 appropriated for administration.

656 x 20%

Therefore, annual 0 & M cost of
estimated as follows; .

Grand-toltal

= 131

agricultural infrastructure is

1,020
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B-5-10 Annual O & M Cost of Rural Infrastructure
(Unit: '000 Baht)
(1) Domestic Hater.SUpply
1. Operation Cost

{a) Salaries and wages

: No.. of Salary
__Description Personnel Per Annum _Amount
Clerk 1 o 40
Accountant 1 50 50
Operator 1 50 50
Driver i Lo Io

Total 180

(b) Equipments

i) Repair and maintenance

Unit
Description Quantity Cost Amount
Pick-up Truck I x U 1 36 36
Hotor-cycle 125 ce 1 1 1
Spare parts (10%) LS - ]
Tools LS L

Sub-total 45
ii) Fuel and oil

Diesel 0il = 6.4 Baht/lit

Working
Description Consumption Days Unit Amount
lit/day
Pick-up Truck 15 150 1 15
Motor cycle 8 200 1 10
Sub-total 25
__Total 70

(e¢) Materials

0.5% of construction coat is appropriated.

Nong Khon Kaen 217 x 0.5% = 1
Thung Sai Yart (1) 2,973 x 0.5% = 15
Thung Sai Yart (2) 2,832 x 0.5% = 14

Total 30
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{(d) Electric charge

i) Pump wbrkihg hours per day
- Average working hours per day :
Nong Khon Kaen 74 cu.m/15 cu.m/hr

= 5.0 hr
Thung Sai Yart(1) 129 ou.m/15 cu.m/hr = 8.6 hr
Thung Sai Yart(2) 113 cu.m/15 cu.m/hr = 7.6 hr
- Working hours per day
Nong Khon Kaen 5.0 hr x 365 days = 1,825 hr
Thung Sai Yart(1) 8.6 hr x 365 days = 3,139 hr
Thung Sai Yart(2) 7.6 hr x 36% days = 2,774 hr

ii) Electric consumption
~ Nong Khon kaen : :
Deep well pump 2.2 kw + High service pump 2.2 kw
(2.2 kw + 2.2 kw)} x 1,825 hr = 8,030 kvh
- Thung Sai Yart (1)
Deep well pump 3.7 kv + High service pump 2.2 ku
(3.7 kw + 2.2 kw) x 3,139 hr = 18,520 kwh
- Nong Khon kaen
Deep well pump 3.7 kw + High service pump 2.2 kw
(3.7 kw + 2.2 kw) x 2,774 hr = 16,367 kuh

iii} Electric charge per year
Unit charge: 1.17 Baht/kwh
- Nong Khon Kaen: 8,030 kwh x 1.17
- Thung Sai Yart (1): 18,520 kwh x 1.17 = 21,668 Bahts
- Thung Sai Yart (2): 16,367 kwh x 1.17 = 19,149 Bahts
Total 50,212 Bahts

9,395 Bahts

n v n

2. Maintenance Cost
204 of salaries and wages is appropriated for administration.
180 x 20% = 36

Total of Domestic Water Supply 366

{(2) Rural Infrastructure

0 & M cost of rural electrification is not accounted because 0 & M

shall be carried out by FEA.

{3) Meeting Facilities
1. Nong Khon Kaen
(a) Multi-purpose hall
i) Electric charge

(D Annual eleectric use hours

7 hr/day x 250 days 1,750 hr
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® Annual eleciric use amount '
35, 000kwh

20 kw % 1,750 hr =
® Annual electric use charge
35,000kwh x 1.82 Baht/kwh | = 6l
ii) Domestic water charge
Annual charge 1,000 Baht x 12 months = 12
iii) Administration S = 30
Total o 106
2. Thung Sai Yart
(a) Multi-purpose hall
the same as Nong Khon Kaen 106
{(b) Meeting hall
i} Electric chérge
@ Annual electric use hours
T hr/day x 100 days = 700 hr
@ Annual electric use amount
10 kw x 700 hr = 7,000 kwh

@ Annual electric use charge

7,000 kwh x 1.82 Baht/kwh x 4 house = 52
ii) Domestic water charge
Annual charge
500 Baht/month x 12 months x 4 house = 2U
iii) Administration = 48
Sub-total 124
Total 230
Total of Meeting Facilities 336

Therefore, annval 0 & ¥ cost of rural infrastructure is estimated as

follows;

Grand Total 366 + 336 = 230
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B-5-11 Annual 0 & M Cost of Post-harvest Facilities
{Unit: '000 Baht)
1. Operation Cost

(1) Salaries and wages

No. of Salary

Description Personnel  Per Annum _Amount
Secretary 1 36 36
Clerk 1 ho Y
Accountant 1 50 50
Typiat 1 50 50
Driver 1 4o Lo
Assistant 1 36 36
Total 252

(2) Equipments

a) Repair and maintenance

Unit
Deseription Quantity Cost Amount
Pick~up Truck 4 x 4 1 36 36
Motor-cycie 125 co 1 1 i
Spare parts  {(10%) LS - b
Tools LS - i
Sub-total us

b) Fuel and oil

Diesel o0il = 6.4 Baht/lit

Working
Description Consumption Days Unit Amount
lit/day
Pick-up Truck 15 150 1 15
Hotor oycle 8 200 1 10
Sub-total 25
Total 70
(3) Electric and water charge
1) Electric charge per house
@ Annual electric use hours
2 hr/day x 250 days = 500 hr
@ Annual eleetric use amount
5 kw ¥ 500 hr = 2,500kwh
®- Annual electric use charge ’
2,500 kwh x 1.17 Baht/kwh = 3

2) Domestic water charge per house
Annual charge
250 Baht/month x 12 months = 3
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3) Administration = 3
Sum per house ' .
Sub-total by 11U houses ' 126

2. Maintenance Cost

20% of salaries and wages is appropriated for administration.
252 x 20% = 50

Grand-total , . 4qg8

B-5-12 Estimation of Number of Multi-purposc Storage
(1) Qualification

- The capécity of storage is 100 ton per house.
- The shipping is four times per month.

{2} Amount of crop products on the peak term

~ Nong Khon Kaen :
Rice L, 400 ton from October to December

~ Thung Sail Yart
Rice 10,000 ton from October to December
Soybean 4,000 ton from September to next March

{3) Proposed number of house

-~ Nong Khon Kaen
3.7 - U house

B,400 ton/3 months/U times/100 ton

- Thung Sai Yart P :
10,000 ton/3 months/L times/100 ton
+ U,000 ton/7 months/U times/100 ton

9.8 —+ 10 house

STORAGE CAPACITY 100ton

. MADE OF CEMENT DLOCK
. FLOAR SPACE 6m x 1Zm
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B-5-13 Supply of Construction Materials and Equipment

1)

2)

3)

)

5)

6)

There are several borrow-pit of sand and laterite and quarry around
project area, and the amount of production of them is considered

enough for the project construction.

It is available to use the excavated soils in the project area for

embankment material of road and dike construction.

As for concrete product, there is a batching plant in Sukhothai, and
the amount of broduotion of about 35 md/hr is enough for the project.

There are two big concrete product factories in Sukhothai, which are
producing RC pipe, brick, electric pole and pile, complying wilth the
Thai industry standard.

-Steel bar and gate product are available in Sukhothai. However, in

case that many quantitiy of products are needed, they shall be

procured in Bangkok.

‘As for the supply of labours for construction, it is easily to obtain

them in the dry season nearby the study areas.

As for the construection equipments, there are several companies which

have many kind and number of them around Sukhothai and Phitsanulok.
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MAPPING UNTT

Mapping unit of land suitability classificd by Land levelopment

Departiment under Neng Khon Kaen Study Avea (Scale 1:100,000)

Mapping unit of land suitability classified by Land Development Depuartment
under Thuag Sai Yart Study Avea  (Scale 1:100,000)
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C-1-2 Detailed Explanation on Mapping Unit (DLD)

Mapping Unit No. 4

Soils in this group are deep s0il and texture is silt loam. The
drainage is pood to somewhat good. The land is intermittently inundated
for a short period during the rainy season. Fertility of the soils is
medium. The land is quite level, however, with 0-1% slope and the
altitude is less than 60 m. Since the land is usually saturated certain
fruit trees suffer from such high water content of so0il.

Mapping Unit No. 5

Soils are deep and usually fine texture. As a consequence, drainage
is quite poor to poor and the land is usually flooded for 3-4 months
during the rainy season. Soil fertility is medium. The land is flat
having slope of 0-1% and is elevated at less than 60 m from mean sea level,

Mapping Unit No. &

In this group, the soils are deep with fine soil texture. Soil
drainage is poor and inundation occurs for 3-4 months during the rainy
season. The soil fertility is low. The land is flat, 0-1% slope with
the altitude of less than 60 m. The main constraint of this soil is due
to its low soil fertility.

Mapping Unit No. 15

Soils in this group are deep soil and the texture is silt loam.
Drainage of the soils is somewhat good with medium soil fertility. The
land is quite level and the slope of the land is ©0-1% and is elevated to
60-100 m.

Mapping Unit No. 16

In this group, soils are deep and fine in texture. Consequently,
the drainage is quite paor to poor and the land is inundated for 3-4
months during the rainy season. The soil fertility is medium. Land is
flat with 0-1% slope and its altitude is 60-100 m.

Mapping Unit No. 17

Soils are deep and the texture is fine. Drainage of so0il is poor
and land is usually flooded for 3-I months during the rainy season.
Fertility of soils is poor. Land is leveling with a slope of 0-1% and
the altitude is about 60-100m. Limitation of the soils in this group is
due to its poor fertility;
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HIGH WAY NoO |2

ZONE 11 . .
$011, SERIES

 Savaburi (sb)

Hakhon Pathom (Np) a

ZONE THI

Major soil series and their distribution in Neng Khon Kaen

(Scale 1:100,000}

—ZONE 1TF [ 2ZONE 11 ' /\_/\.

. SOIL SERIES

Chieng Rai (Cr)
Nakhen Pathom (Hp)
Kamphaeng Saen (Ks)
Ban Dan (Bd)

ZONE IV

Major soil series and their distribution in Thung Sai Yart Study Area
{Scale 1:100,000) ’
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C-1~-3 Residual Soil Moisture

Determination of Scil Hoisture Content : Irrigation Block in Thung Sai Yart

1. Materials and Methods

S0il moisture content, indicates the amount of moisture in soil, can
be determined and expressed by several methods. For this study, it will
be expressed as percentage of s80il dry weight. Determinations of the soil

moisture content, as percent of s0il dry weight, are as follous :

1. put so0il samples in moisture can and weight, the weight obtained

is the weight of wet so0il + tare.

2. dry the samples, in hot-air oven, at 100-110 C for 12-15 hours
or until soil dry weight is constant. Before weighing soil
samples, they should be put in the dessicator, let them cool
down to constant temperature and, then, weight the samples, the

weight obtained is the weight of dry soil + tare.

3. clean moisture can and weight (tare).

i, so0il moisture content, % by weight (% Oduw), can be calculated

from

{weight of wet soil + tare)
- {weight of dry soil + tare)

x 100

% Odw
(weight of dry soil + tare) - (tare)

weight of wet soil - 1
= x 100
weight of dry soil

For the irrigation block of Thung Sai Yari as indicated in Figure C-
1-1, so0il moisture content, after rice was harvested, was accomplished by
sampling soil at 3depths; 30, 50 and 75 em with covered normal roolt zone
of annual crops. This was done on the Tth, tUth, 21st and 28th December,
1989, However, scil moisture content did not indicate the amount of
moisture that could be used by crops. In order to knowing the amount of

moisture available to crops, both the amount of moisture at field
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capacity (FC) and permanent wilting point (PWP) must be determined.

Moisture at FC.is the maximum amount of moisture that can be
retained by a soil. It indicates the upper limit of available moisture-
content range of a soil. Moisture at FC is estimated as amount of water
retained by a soil after that soil is applied with a suction of 1/3
atmosphere. Estimation of moisture'at FC of a soil is donse by air drying
the s0il sample and sieving thrqugh sieve of 2 mm pore size. Thén the
s0i} is saturated with water and applied with 1/3 atmosphere suction.
After no water drips of the so0il, moisture content at this condition is

said to be equivalent to moisture at FC of the so0il.

The permanent wilting point.indicates the amount of moisture at
which growing plant permanently wilts. Even if the ambient atmosphere is
saturated with water vapor (1004 Relative Humidity) for 15 hours, the
plant cannot recover from wilting. The PWP is the lower limit of
available moisture-content range. The PWP ils estimated by the =ame
‘procedure as the moisture at FC but the suction of 15 atmosphere is

applied to soil.

After the FC and PWP are estimated, the available moisture content
(AMCO) of a soil at any moment can be determined. The AMCO is the

difference betueen moisture content (MC) at'any'moment and the PHP.
AMCO = MC - PWP

As soil moisture content increases and reaches the FC, the soil is
reached a stage where AMCO is maximum. Moisture content exceeds FC,
which is called superfluocus moisture, is unavailable to crops. The
difference between the FC and PWP of a soil is the available moisture
capacity (AMCA) of that soil which indicates the maximum amount of

moisture that can be held by that s0il.
AMCA = FC - PWP

2. Results and Discussions

The results showed that fine-texture soil holds more water than
coarse-texture soil. However, it does not tell anything about AMCA.
Table C-1-1 indicated that the AMCA of all soil samples were in the range
of 6.392 to 14,391 % by weight. These AMCA's are retained in pores of
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0.2-10 u in size. Soils having greater amount of these pore size can
retain greater amount of AMCA. Coarse-texture soil contains pore size
greater than 10 u, thus, water loss is great and retain less amount of
water than fine-texture soil which possesses greater amount of pore size
smaller than 0.2 u. Nevertheless, water retained in pore size smaller
than 0.2 u is not available to plant as it is retained by energy greater
than the ability of plant to absorb it.

Table C~1-2 and Figure C-1-2 illustrated that MC and AMCO's of soil
samples, at 30 om deep, taken at the firsat week were greater than those
soil samples taken at the later weeks. Reduction of MC and AMCO during
the U-week period was apparent. Especially, the last sampling date
{December 28) where MC's were more or less close to the PWP values. That
is the AMCO of so0il is close to zero, for example, block TSYE-2 which the
MC was lower thah the PWP. For this block, after rice harvesting, there
was neither rainfall nor irrigation. Thus, evaporation was greater than
water replenishment. Fof block TSYM-1, the AMCO was originally low and
changes in AMCO with time waa quite small. This was because rice, in this
block, was harvested and the block was left idle for a long time.

Changes of AMCO at50 and 75 cm deep were small except for block TSYW-3, at

50 cm deep, of the last sampling date, where AMCO reduction was great.
3. Conelusion

S0ils which had greater MC's, at any point in time, than another
soils might have lesser AMCO's as the AMCO was depended upon the amount
of pores with 0.2-10u in size. Given the MC and AMCO during the period
of interesat, one can predict that, after rice is harvested, how long the
crop of concern would have sufficient amount of water for crop growth.
From this test, it revealed that during the month of December, soils
contained adequate amount of moisture for crep. Water shortage would
result if soils are not irrigated. Generally, the AMCO at any time
should not be lesser than 50% of the AMCA. Wherever AMCO is about 50%
AMCA, the soil should beiirrigated until the FC is reached. If AMCO is
greater than 100% AMCA, drainage is needed.
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C-2-2 Present Agricultural Mechanization
_ Number of Machinery| Small farm Tractor | Farm
Study T Tractor Pump
Area Village 5-15 PH 16-25 PH} 60-=85 PH
Bung Krob 28 _ _ 28
(40)
Mai Suk Kasem 1 20 . 2 30
(65}
Nong ¥hon Kaen Maili Suk Kasem 2‘ 16 5 3 36
(110)
Na Taew 60 _ ~ 40
(72)
Mae Pho Thon
ae The g 18 3 - 18
(27)
Subtotal (314) 172 5 5 152
Al -
Wang Thong Daeng 58 _ - -
(116)
Sal Yart
(131) 77 - - -
Roa Rang Ngam 52 ~ _ _
(54
Thung Sali Yart
Sam Nak _
56 - - -
(1073
Lan Du
a6 - - -
(67)
Klong Saket
28 - - -
{38)
Subtotal {533) 327 - - -
Note : ( )} are Household in a Village




¢-2-3

Present number of livestock

Study _Livestock Cow Bufifalo Pig Chicken Duck
Area Yillage
Bung Krob 15 2 12 150 25
(40)
Mai Suk Kasem 1 82 . 112 250 50
(65} .
Nong Khon Kaen| Mat Suk Kasem 29 4., - 50 350 250
(110)
Na Taew 10 7 40 - 150 50
(72)
Mai Pho Thong 10 _ _ 120 _
27)
Subtotal (314) 217 9 214 1,020 575
liang Thong Daengl  ,,, 35 77 2,331 123
(116) , -
Sal Yart 99 i1 75 1,765 93
(151)
Roa Rang Nga :
oa fang Fgan 66 - 65 1,033 54
(94)
Thung S5ai Yart
Sam Nak
an a8 70 . 60 1,066 56
(107)
Lan Du 145 18 80 2,321 210
(67)
Klong Saket 56 38 34 72 321
(38)
Subtotal (553) 579 102 391 8,586 857
Note : { ) are Household in a Village
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C-2-4 Paddy & Mungbean Habitual Cropping & Annual Human Labor Requirement

~ (Unit; Man-day/hia)

Bt

Crops
Paddy C Paddy
Trans-  Broad-
Operation planting casting Mungbean _T.P B.C Mungbean
& ® €9
1. Nussery 0.8 - - 1 - -
2. lLand preparation 1.9 1.5 6.5 3 4 16
3. Sowing (Broadcasting) - 1.2 4.0 - 3 10
4. Planting 24.0 - - 42 - -
5. Fertilizer dressing 0.5 3.0 - 1 7 -
6. Pest control 0.4° 2.4 1.0 1 6 3
7. Weeding 2.0 1.9 4.0 3 . 5 106
8. Watering 5.6 1.6 - 10 18 -
9. Other care 0.2 0.1 2.0 0 0 5
0. Harvesting 20. 1 21. 3 19. 3 35 52 48
1. Others 2.4 2.1 3.0 4 5 8
Total 57.9 41.1 39.8 100 100 160
C-2-5 Paddy Crop Damaged by Causes
(% of Crops Area)
Area
Thung Sai Yart Nong Khon Kaen
Damage Small Farms Large Farms Small Farms Large Farms
1. Diseases 70 56 0 !
2. Worms 0 ] 0 g
3. Insects 8 0 0 19
4. Anzmal (Rats) 0 i 0 9
5. Weeds 0 i 0 0
6. Floods 2 20 g 13
7. Droughts 28 18 100 59
8. Burning g 0 0 0
9, Dthers ] 0 0 ]
Total 100 100 ' - 100 1090




€-2-6 Paddy Rice Production and Sold Precedes

Rice Crop Disposition by Farm Averages

Area Farms Production Consumer Seed For Sold Wage and
Size Total (kg) (%) {%) (%) Rent (%)
. Small
Thnng | Farms 3731.2 43.0 6.3 48.7 2.0
Sai
Yart ; Large 5953.3 331 6.8 52.7 7.3
"Farms
Smali 8363.1 - 8.9 5.5 85.7 0
Nong | Farms (200.0) {100)
Khon ‘
Kean Large { 19382.0 18 4.6 23.8 0
Farms
Note: ( ) isaSweet Corn
Rice Total Proceeds and Sold Proceeds
Area Farms Total Consumer Seed For Sold Wageand
Size Proceeds(Baht) - (Baht}) (Baht) (Baht) | Rent (Baht)
_ Small
Thnng | Farms 13,305 - 5,936 870 6,723 277
Sai _
Yart Large 22,027 7,291 1,498 11,608 1608
Farms
Small 30,943 2,754 1,702 26,5618 0
Nong | Farms (4986) (496)
Khon
Kean Large - 71,73 - 1,147 - - 3,299 67,267 0
Farms :

Note: Rice Price~3.7Baht/kg
( ) Maize Price ~2.48Baht /kg
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C-2-7 Crop Selection

Growing

501l adapt-

Maintenance

Market—

S Cro Farm
P period ability of sail ~ labour ability
Soybean i 1 1 1 1
I | Mungbean 1 1 1 1 1
Groundnut 2 2 1 1- 1
Vegetables 2 2 2 2 2
Leaf V.
Fruit V. 2 2 2 3 1
II e eme e e R R, [ IR
Fruit tree
Fomelo 1 o 1
Mango - ' 1 2 1
Field corn 2 1 3 1
Sesame 1 P 2 1
Vegefables
Root V. 2 2~3 2 2 2
Fruit tree
Jackfruit 1 1 1
Sugarapple 1 2 1
Lemon | 3 .1
Tamarind i 2 1

Note; S is sbége of screening work,

I,

I and M are initial, second and

Condition of selection is as follows.

third stages of sereening process.

tarketability

Profitable

Profitable depend
on condition

Condition 1 2 3

GroWing period Less than 100 days | More than 130 days —_
S0il Good condition Good condition in —
adaptability in whole study some part of Nong

area Khon Kaen and west

of Thung Sai Yart

Maintenance of Good Normal Decline
s0il fertility '
Farm labour(ha} | 0-60 man-days 60-150 man-days 150-200 man-days

Leaf V is cabbage, chinese cabbagé, ete.

Fruit V is water melon, cucumber tomato, chilly, greenh pea.

C-18

Root V is radish, carot, onion.
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C-2-12

ltens

flolding Number of Farm Labour Force in Study Area

Nong Khon Kaen

(Unil: man-day)

Anp, Mung Amp. B.D.L.I

—_—

. Number of land certificate
(L.C) loider (Farmer)

2. Number of farm manager

3. Nunber of farm labar force
per family

4. Farm lakor days
per monthly (25 days)

5. Number of monthiy lolal
fare labor force

6. Number of total annval
farm labor force

Hote: {

213

|tem/Area

365 (69)
327 + (69) = 396

Man; 1.5
Female; 1.8 x 0.7

.6
69

22,563 t {4,761) = 27, 324

270,756 + (57, 132) = 327,888

} is pulside study area.

Nong Khon Kaen

Thung Sai Yarl-Wesl

655 (141) 316 (70)

586 + (135) = 716 297 + (66) = 363

Man; 1.4
Female:

}2.45
1.5 x 0.7
61 61
35,746 + {1,930) = 43,676

18,117 ¥ {4,026} - 22,143

428,952 + {95, 160) = 524,112 217,404 1 {48,312) = 265 71§

land Preparation and Sowing for Soybean Using by Small Tractor

Thung Sai Yari-Mid Thung Sai Yari-fast

1. Operatien time by iractor(hr/ha) 4.3

2. Cropping area {ha) 310

3. Operation days {days) 45

4. Operation total time (hr) 315

5, Operalion area (ha) 91
by one lracter{d)+{1)

6. Using nuaber 31
of tractor (2)+(5)

Note: --- can be using small tractor by water irrigation

3.3 34.3 34.3
120 380 160
19 38 30
133 266 210
3.8 .1 6.1
32 50 26
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C-2-14

Soybean Prominent Characteristics

Item Plant characleristics Promipent seed
Recomsended Growth Plant Color of Day le Day to © Na. Degree of  Hilum Sn?d
varieties iype height {lower {lowering walurity pods/plant dehiscence of color weight
(cm) (days) {days} {pods) £/100 seeds
Chiang Mai 60 deler- 61 white 35 97 - - brown . 1475
(7908-50-10 x Williams) minate
(1987)
Nakhonsawan | deler- 50 purple 29 5 - - Lighl 18.6
(oca} _ minale brown
{1985}
Sukhothai 1 indeler- 108 purple 20 96 - low as vellow 17.2
(Shin Shin x SRF400) minate as rice
{1987) straw
831 indeter- 82 purple 35 100 41.7 high black 13.7
{T-3ah} minaie
812 deter- 67 purple 40 95 49.6 low rad 2.2
{Pakchong) minate
5) 4 deter- 65 purple 31 45 60.2 low brown 15.2
minale
{1976}
515 deter- B3 purple 35 95 RS moderate light 14.1
(Tainung 4 x SJ 2) Ginate brown
(1980}
1em Graig yeild (kg/ha) cheaical compo-
average stilions of seed
Recommended rainy dry throvghout Iat protein
varielies season  season  the year x (%) Rewmarks
Chiang Mai 60 - - 153 20.0 43. 8 - CM50 has fewer branches but greater pod meabers
{7508-50-16 x Williams) and responds more to low ferlilizer rate than
(1987} §45. '
Nakhonsawan 1 193 126 - 21.3 39.4 - 1t a very early maturing cultivar with high
{0CB) vield. The cultivar can be planted so as to
{1985} reduce Lhe risk of climatic uncertainty.
Sukhotbai 1 183 127 - 23.2 3.4 - The cultivar is susceplible to purple slain
(Shin Shin x SRF400} disease. Bul it is resistance to bacterial
(1987) pustule and vellow mosaic virus.
51 166 143 158 18. 5 4.9 - 11 is very svsceptable to rust, especially
(UF-Sah) during the rainy season.
sJ 2 150 165 155 21.0 .7 - 1t can be planted bolh in the rainy and dry
(Pakchong) seasen becavse pods do not dehise easiiy
SJ4 194 [88 183 £9. 0 31.8 - to rust and purple, wmoderalely resistant to
downy miidow bul susceptible lo bacterial
{1976) pustule and soybean mosaic virus
855 - - 193 18. 17 41. 8 - it was more resistant to soybean mosaic virus

(Tainung 4 x SJ 2)
(1980}

thar but resisted to anlhracnase and rust at
at simitar extenl fo SJ 4
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c-2-17 Indices of Fruit Tree Cultivation

1.

Selecting orchard Loaction
Citrus trees grow best and live longer on well-drained. Major
cropping area is Nakhon Pathon (Np) Series, when the root can grow more

deeply, and should have irrigation water avéilable during the dry season.

Land Preparation _
For orchard ﬁlanting in flat or slightly rolling terrains, land
preparation is done by plowing the field as deep as possible,
' Then the field is harrowed several times until the desired soil tilth
is attained. This is done before the onset of the rainy season to fully
exposé the soil. Then the field is laid out and stakes are set

corresponding to the desired distanece of planting.

Pianting

Transplanting in the field may be done any month of the year but
preferably at the onset of or during the rainy season.

Before planting, remove carefully the container that goes with the
planting material. Set the plant in the hole. See to it that it is
aligned uith the other trees.

Fill the extra space with top so0il or compost, if the latter is
available. Pack the soil firmly around the root system. Watering the
plants right after planting and during the first few days may be necessary

if the soil has inadequate moisture.

o™ Prop

Full maturity Manure

///// 10-12m — 1

< Bulky organic matter Mixing manure and poutry manure
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1}

Tree Spacing (Minimum Spacing)

Itens Mango Coconut Jack Furit Pomelo Lemon .Bamboo
m i . R
» recommned 8x 8 Tx 7T 8x8 8x8 Tx7T Tx1
distance E
- tree/ha 156 206 156 156 . 204 204

Suggested Application

Tree Age Mango Coconut  Jack Furit Pomelc  Lemon Bamboo
Iree pge

kg/pieces kg kg ke kg . kg/ha
Field/planting 0.3 0.2 0.3 6.3 6.3 A40+urea20
b months -~ 0.6 - - - 40+urea20
2 years 0.5 1.0 0.5 0.5 0.5 b0+ureaZ0
3 years 0.8 1.3 0.8 0.8 0.8 4D+urea2n
i years 1.0 2.0 1.6 1.0 1.0 b0+urea20
5 years 1.5 2.6 1.5 1.5 1.5 U0+urea20

Compound-Fertilizer

N 10 15 10 15 do do
P 16 15 10 15 do do
K 5 15 5 15 do- do

Caver Crops

The rain fall of the wet season in Thailand almost guarantees a good
cover of some green manure crop whether planted or volunteer. The
important thing is to turn it under or cut it down elosgely at the beginning
of the dry season so as to conserve the s0il moisture.

The cut grass should be left as a mulch on the ground. Several
varieties of legumes can be used for this purpose or even a good volunteer

crop of Native cover.

Diseases and Insect/Pest Control

The tropical condition of Thailand are favorable for inseet 1life in
the orchard and field. Most crops including citrus are affected to keep
tree healthy and produeing good crops of quality fruit. Tt is necessary to
control much fruit has dropped on the ground or has bheen of marketable

fruits.

Insect Attacking Citrus
- 3tink Bug
Distribution; All areas
Control ; +» Hand-Picking
- Severe infestations spray with EPN or Marathon

Time ; + At Tirst appearance of insect
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Fruit Piercing Moth

Digtribution;
Control H
Time 3

ALl areas

Some natural parasites; if severe, spray with EPN or
Marathon
» When fruit starts ripening. Repeat two weeks thereafter,

and necessary spray a third time.

Pomelo Fruit Fly

Distribution;
Control ;
Time ;

Severe in south
+ Repellant sprays, EPN, DDVP.

season if necessary.

Repeat once or twice during

« Bagging of fruits; collect and destroy all infested
fruits

Khen fruit is small - 3 em in diameter

Leaf Hiner Caterpillar

Distribution;
Contral H
Time ;
Rust Hite

Distribution;
Control H
Time H

Citrus Aphido

Distribution;
Control H
Time H
Mealy Bug

Distribution;
Control H
Time ;

All areas, especially on pomelo foliage
Spray with EPN or other DOVP

When new leaves appear, if infestations are observed.

All areas
Dust with dusting sulphur

Wher fruits are small

All areas on young growth and young trees
Spray with tobaco solution of EPN

When aphids appear on new growth

All areas (not important)
Natural in most areas. If sever, spray with EPN, DDVP.

When clusters of insects appear

Leaf-Eating Caterpillars

Distribution;
Control 3
- Time ;

Stem Borer of
Distribution;
Control ;

All areas - on young foliage
Spray #with EPN or DDVP

Fhen foliage is new and tender

Citrus

South east

Cut away the smaller infested branches and burn.
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- Consult the Agricultural agent .-

- Red Ants
Distribution; All areas

Control ; Remave ant nests from tree and destroy.' Spray or dust with
EPN-or other.

- Black Parlatoria Scale
Distribution; All areas _
Control ;  IT the seales become injurious a two-percent light-medium
oil spray. If available, may be used for control at the

time the eggs are hatched out and the young scale is in

mobile form.

?) Citrus Diseases
- Citrus Gummosis or Foot Rot

The first step of control is to correct the éontributing conditions
explained above. If the tree has been planted low the soil shoﬁld be
removed down to the first leteral roots and the air allowed to reach the
trunk.

Even if this excavation fills with water durihg a rain, it ﬁill
drain away and dry faster as the air reaches the tree trunk. The
infected lesions on the trunk or root should be cut out with a sharp
knife to the healthy bark surrounding the diseased areas.

The exposed wood tissue should be painted with a Bordeaux paint or

one-percent sclution of potassium permanganate.

- Citrus Canker
It is caused by a microscopic bacterium. Pomelo appear toc be more
resistant the disease than limes and oranges. Badly infected tree should
be removed and burned to reduce the rate of spread among other trees in
the orchard.
It would be well to spray with a Bordeaux spray in order to hold down

severe infection on leaves and fruit.

8. Harvesting time and Production

_ Bamboo
Items Mango Coconut Jack Furit Pomelo Lemon (Shoots)
Harvesting time  "Hay Throughout™ Juh Jul. Uct. Sep-
the year .
Average produgction ton
(Bearing tree) 15.6 6.0 8.0 14.0 15.0 10.0
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Appendix C-3 ECONOMY AND PROJECT EVALUATION

C-3-1

RESULTS OF FARMER'S ENQUETE SURVEY

I. Constraints on Farming and Request to Project

Sub-project Thurg Sai Yart Nong Khon Kaen
- Ranking st 2nd rg 1st 2ud 3rd
Constraints on Farming Lack of Lack of Lack of Lack of Lack of Insect &
Irrigation | Agr Credit | Farm Road | [rrigation | Agr Credit | Disease
Water (51%) | (13%) {asx Water (278} | (27%) (12%)
Agriculture | Irrigation ] Farm Road | L.and Leve- || Irrigation | Land Leve- { Farm Road
Infrastruct, | (58%) (20%) lling(ll%) (56%) Hing(25%) | (10%)
Agr. Product j Colleciing | Farm Rice Mill Drying Collecting | Farm
Request Facility Center Storage (10%) Facility Center Storage
(31%3 (14%) {28%) (21%) (19%)
to : ‘
Rural Water Rural Rural Road || Water Rural Rural Road
Project Infrastruct. | Supply Electrifi. | (16%) Supply Drainage (10%
| @re (20%) (19%> (16%)
Rural Radio Village Daily Village Radio Meeting
Community System Hall(28%) | Market Hal1(40%) | System Place
(31%) (12%) (20%> a1y
2. bpland Crop Cultivation
Thung Sai Yarl Nong Khon Kaen
Experienced Expectation Experienced Bxpectation
No. of Respondent 41 (28%) 56 (39%) 21 (38%) 11 (20%}
Main Crops Maize, Mungbean, | Soybean, Maize Watermeioﬁ. Fruits, Sovbean
Soybean, Fruits, | Mungbean. Mungbean, Sweet
Chilli Fruits Corn, Fruiis
Ist Lack of Irrigation Water (29%) Unsuitable Soil Condition (25%)
Conslraints ; B
for 2nd Unsuitable Soil Condition (27%) Lack of Knowhow & Exiension {23%)
Upland Farming - : -
3rd Lack of Knowhow & Extension (23%) | Less Profitable than Paddy (1i%)

3. Cuntfibulion and Cooperation to Project

Thung Sai Yart Nong Khon Kaen
Cooperative Not Cooperative Not
- Coope- Coope-
Act- | Med- | Pas- | Sub- rative § Act- | Med~- | Pas~ | Sub- rative
ive | tum | sive| total ive | ium | sive| tolal
Subaission of Own Land 21% 1 33% | 38% 92% 2% T% | 25% | 64% 1 96% 4%
Changing Location of and - - - 1% 23% - - - 1% 20%
Reshaping Own Land
Beating Project Cost 7% | 22% 192% 81¥ 19% - g% | 69% 8% 22%
Coniribution to Project - - - 97% 3% - - - 98% 2%
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C-3-2  PRICE STRUCTURE FOR AGRICULTURAL COMMODITIES

1. Paddy

Unit Projected 2000 price Remarks

{/ton) Finan. ¢€.F. Econo,
W.B. projected price, f.o.b. Bangkok  US$ 265 - 265

-~ ditto - Baht 6,760 - 6,760

Port charges " 200 0.80 160
Taxes (business + munieipal) " 180 0.00 -
Exporters margin " 30 0.70 2U0
Export duties " - - -
Wholesale price, Bangkok " 6,040 6,360
Transport/handling/losses " 300 0.80 240
Wholesaler's margin 270 0.70 190
Ex-mnill price of rice u 5,470 - 5,930
Ex-mill price of paddy " 3,610 3,910
Miller's margin " 200 0.80 160
Milling tax b 80 0.00 -
Input price of paddy at mill " 3,330 - 3,750
Middleman's margin " 190 0.70 130
Farmgate price of paddy " 3,140 - 3,620
2. Soybean

Unit Projected 2000 price Remarks

{/ton) Finan. C.F. Econo.
W.B. projected price, e¢.i.f. Europe Us$ 240 - 240
W.B. projected price, c.i.f. Bangkok US$ 300 - 300

- ditto - Baht 7,650 - 7,650

Import duties " (4,590} 0.00 0
Business tax " 210  0.00 0
Port handling charges n 200 0.80 160
Transport to oil mill " 150 (.88 130
Importer's margin " 380 0.70 270
Wholesale price in Bangkok " 8,530 8,210
Quality adjustment " 7,730 - 7,390
Transport/handling to Bangkok “ 300 0.88 260
Marketing costs " 500 (.88 4o
Local merchant margin " 3%0 0.70 250
Farmgate price " 6,580 6,440

Note: C.F.: Conversion Factor

On the basis of 1990 constant prices
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Appendix D-1  ORGANIZATION FOR PROJECT IMPLEMENTATION

The project implementation shall be basically managed and

coordinated by a committee at three levels of government (See Figure 5-1

of Main Report). Members and responsibility of each committee are

summarised in the following.

1. Project Executive Committee (P.E.C.)

1-1. Member

Permanent Secretary, Ministry of Agricﬁlture and Cooperatives
{MOAC) as Chairman

Director General, Dept. of Technical and Economic Cooperation
(DTEC)

Secretary General, National Economic and Sccial Development Board
(NESDB)

Permanent Secretary, Ministry of Interior (MOI1)
Project Director of ALRO (S5.G.) as Secretary

1-2. Responsibility

To formulate policy and to provide directives

To resolve policy issues

2. Project Coordinating Committee (P.C.C.)

2-1. Member

Project Director of ALRO as Chairman

Pirector, Budget Bureau (BB}

Director General, Dept. of Agricultural Extension (DOAE)
Director General, Dept. of Agriculture (DA)

- Director General, Dept. of Cooperative Promotion (DCP)

Director General, Dept. of Fishery (DOF)

Director, Office of Agricultural Economics (OAE)

General Manager, Bank for Agr. and Agr. Cooperatives (BAAC)
Chairman, Provincial Waterworks Authority (PHWA)

Chairman, Provincial Electric Authority (PEA)

Project Manager of ALRO as Secretary

B-1



2-2.

3.

Responsibility

- To coordinate project activiteis and to approve annual working

- To manage progress of progect implementation and to report the

programme- With budget allocation

result to P.E.C.

Project Working Committee (P.W.C.)

. Member

Project Manager of

Chief
GChief
Chief
Chief
Chief
Chief
Chief
Chief

of
of
of

of

of
of
of
of

Sukhothai
Sukhothai
Sukhothai
Sukhothai
Sukhothai
Sukhothai
Sukhothai
Sukhothai

ALRO as Chairman

Provinecial
Provineial
Provineial
Provincial
Proviﬁcial
Provincial
PHA

PEA

DOAER
DA

.DCP

DOF
OAE
BAAC

~ Experts for F.T.5.5.

- Consultants

-~ Field Project Manager of ALRO as Secretary
3-2. Responsibility

- To perform the current annual working-progfamme

- To prepare the succeessive annual working programme with budget
estimation

- To monitor progress of implementation and to report the result to
P.C.C.

- For the proposed F.T.S5.5.,
(a)to give directives and guidelines
(b)to coordinate line agencies concerned

{c)}to supervise its activities
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Appendix D-2  BASIC CONCEPT OF F.T.S.S.
D-2-1  Background

As generally seen in the Study area, farmers have settled and
commenced farming independently. The questionnaire survey has revealed
that farmers point out lack of know how about cultivation of diversified
crops as one of constraints against introducing them, and also they
appeal a lack of production credit as one of constraints against general
farming practices, because of restriction that farmers could not borrow an
institutional oredit by using his provisionally allocated land as
collateral. As such, the study area has various handicap from

viewpoints of farming technology and social sclidarity among farmers.

For the realization of the effect arising from an integrated rural
developmenﬁ project, it is not always sufficient to provide such hardware
as agricultural and rural infrastructure. Further, ALRO is obliged to
secure income of beneficial farmers'éfter development of the hardware. In
this project, it is prerequisite to place same significance as the
hardware on the strengthening and enfichment of software, which includes
an agricultural extension on such diﬁersified crops as upland crops and
fruits, institutional supporting services including farmers’ organization,

production e¢redit, and so on.
D-2-2 Function

The proposed project is planning to increase farmers' income and
to improve their living standard, through introduction of irrigated
agriculture {partly) and diversified cropping, and strengthening the
goftware component. Therefore, the proposed farmers training and

atrengthening station (F.T.5.5.) shall have the following major functions;

- to research and experiment diversified crops to be introduced,

- to research proper farming practices on paddy and diversified
crops under irrigated condition,

~ to collect and analyse marketing information for appropriate
crop selection and for proper timing of selling out farm
products, .

- to give proper guidance and training for farmers,

D-3



- to demonstrate proper farming practices,
- to give guidance and assistance on proper method of pend fishery,
- to make institutional production credit available more easily,

- to support crop production groups for operation and management
. of the propesed multi-purpose storages,

- to develop/bring up farmers' leaders, and

~ to assist farmers for their forming a 1and'ref0rm cooperative in
each sub~project areas as the ultimate objective.

D-2-3 Arrangement

For smooth establishment and management of F.T.S.5., the Project
Working Committee shall be fully responsible with positive participation
from line agencies.’ ' '

The F.T.S3.S. shall be established in each sub-project area, having
general layout as shown in Figure D-2-1 with the tabulated cost as Table
D-2-1. ALRO shall take charge of the hardware component, while the

software component shall be conftrolled under the Project Working Committee.

The line agencies shall dispatch the fbllowing staff to.F.T.S.S.
by its own budget;

One part-time officer (Provincial Deputy Chief class)

Two full-time officers {(at least Grade 5 class)
These officers shall have guidance and training by the respective
experts and then jeintly perform their duties in F.T.S8.8. during project

implementation.

Basically, all facilities of F.T.5.S. including buildings shall be

transfered to the land reform cooperative in each sub-project area.
D-2-4 Operation

The operation of F.T.5.5. is to be performed in the three steps;

D-4



First Step: Set-up operation {1 months)

This sﬁep shall be performed during the detailed design stage,
consisting of preparation of (a)basic policy for management, (b}
action programme, and (c)ecurricula for training course during the

saecond step.

Seeonﬂ Step: Special operation {6 months)

This step shall bé performed for 6 months period starting from the
Qommencement of the construction works. Main activities of the step
are (a)sélection of trainee from the government offices concerned with
ﬁhe project, (b)guiding and training the said trainee on the basis of
the cﬁrricula prepared in the first step and (c)selection of farms in

which trial cultivation shall be made as a demonstration one.

Third Step: Regular operation (41 months)

This step shall be performed for 41 months until the end of project
implemeﬁtation. covering all function mentioned above, through
collaborative efforts of the experts and the officials dispatched
from the line agencies. Main activities by each agencies are

summarized in the following;

Subjects DA DOAE DCP OAE DOF BAAC
Irrigated agriculture - (rh{a) {e}{t) - - - -
Diversified cropping {r} (d) (e) {t) - (a) - -
Production credit - {a) - - - {d) (1)
Marketing economy - - - {d} (1} -~ (a)
Input supply (r} {t) - - - {a)
Farmers organization - (@) (d) {t) - - @
Pond fishery - - - - @0 -

Note: (r) Research/Experiment, (e} Extension, (t) Training/Guidance
{d) Development, (3) Assistance

i
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Appendix 0-3 BASIC CONCEPT OF MULTI-PURPOSE STORAGE
D-3-1 Function

Mast of all Tarmers in the Study areas are forced to sell their
farm products at lower prices when the supply is ample in the market,
because no proper storage facility for farm products is available and they
should observe econditions given by local merchants for production loans
which are provided timely in spite of higher interest rate than
institutional ones. From viewpoint of increasing value-added for Farm
products when farmers market out them, construction of multi-purpose

storages is considered essential.

Acecordingly, the multi-purpose storage shall have the following

funetions;

~ to secure a certain quantity of farm products so as to obtain

stronger bargaining power in the market,

- to protect quality deterioration and quantity losses of farm

products, and

- to regulate shipping farm products taking into consideration

current market prices.
D-3-2 Qperation and Management

Rhile construction works of the storages shall be responsible
under ALRQ, operation and management of them shall be bhasically
responsible under beneficial farmers. Since most of them have no
experience on the operation and management of storages, its system shall
be divided into two stages; in the first stage (during project
implementation), it shall be made by erop production groups with guidance
and assistance of F.T.5.S5. by using BAAC's experience in the paddy
predging seheme, and in the second stage {after project implementation),
it shall be fully responéible under a land reform cooperative which will

be established during the project implementation.
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