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2.3

2-3-[

GEHERAL

Tuls survey has been conducted to prepare the fundanen-
tal data with regard to the East Coast Vater Resources

Develojnient Project., The survey uworks were carried out fron
February 16 to Nay 1, 1981, and the results are described in
details as follows. General nap for the project surveying

is shown in Fig.i1-1. -

SURVEYING FOR DANS

SURVEYIHG AREA

~ Along the axis of the proposed long Pla Lai Dan-and the
channel of the Rayong River fron the dan site doun to the
river nouth (refer te ¥ig. 1-2),

- Along the axis of the Bah.ﬁung Danm and reservoir, and the
channel of the Ban Bung River from the dan site doim to

the river aouth (refer to Fig. 1-3),

- The resulis of the cross-sectional servey are shown in VII
FLOOD CONTROL of this report.

COLLECTION OF MAPS

—~ Topogvaphical naps of the project area to a scale of
1:5,000,

- derial naps of the proposed Hong Pla laf Pan axis and the
existing Ban Bung Dam axis hoth to a scale of 1:1,000 pre-

pared by SPI of USA, and subnitted to RID (set of 2 sheots
each).

- Existing nap of the Ban Bung Reservoir to a scale of
1:4,000 by RID (1 sheet),

- Existing nap of propoesed Hoag Pla Lai Reservoir to a scale
of 1:20,000 by RID {1 shect).

= Topographic naps of the dowanstream area of the proposed

Hong Pla Lai Pan to a scale of 1:20,000 by RID (set of S
sheets).

GROUND SURVEY WORKS
The sur#ey works in detail are as follows.

Longitudinal Leveling along the Axis of the Nogn Pla Lai ban
and Ban Bung Dan

This longitudinal leveling of the axis of the above-
nentioned two dams has been conducted with constant
reference to the aerial naps and longitadinal profiles.



In the servey, the exlsting bench-marks as nent ioned
below are used.

— Nong Pla Lai Area {Longitudinal Leveling Intervals

4.1 ki)
SPI MOR 057 EL. = 44,006 n
PID MON M-4 EL,. = 30.545 m
SPI MON 064 EL. = 30.401 o
SPI MON 059 Ei,, = 31.257 n
SPI MON 060 EL, = 34.816 m

— Ban Bung Area (Longitudinal Leveling Intervals 3.8 ka)

BMP 54 EL. = 78.533 n
SPI MON 085 EL. = 79,493 n
SPI MON Q84 EL. = 75,999 n
SPI MON 082 EL. = 93.615% n
SPI MON 081 EL. = 97,003 m

Note: BRench-narks mentioned above are confirmed at the
time of on-the-spot survey between February 16 and
Hay 1, 198].

2.3.2 Cross-Leveling along River Channel

The purposé of this cross-leveling is to obtain data on
topographic configuration of the area downstream of the pro-
posed dam site.

The longitudinal profile of the river i{s based cn the
lowest river bed elevation obtained from the cross-leveling,

The interval of the cross-leveling is fixed somewhere
between 1.0 and 3.0 ka, and the respective distance is based
on the read off from the topographic maps to a scale of
1:50,000,

The route of cross~leveling is as below,.
= Rayong River

Cross-leveling is performed starting at SPI MON 059 onr the
axis of the Nong Pla Lal Dam and ending at the mouth of
the rayong River over a distance of about 40.0 km, Number
of cross-leveling stations is 28 (refer to Fig.1-2),

~ Ban Bung River

Cross—leveling is performed starting at BMP 54 located in
the Ban Bung Reservoir and ending at the spot near Amphoe
Panat Nikhom over the distance of about 30.0 km. Number
of cross—leveling statfons is 20 (refer to Fig.1-3),



2.3.3

3.

3.1

3.2

3'3 .

3.4

Sounding in Ban Bung Reservolr

Sounding in the Ban Bung Reservoir was performed at
100.0 m in grid intervals using the topographic map of the
Ban Bung Reservoir for reference. The bench-mark, BMP-54,
is the datum of the elevation, HNumber of sounding stations
is about 100,

SURVEYING FOR PIPELINE

SURVEYING AREA

The longitudinal and créss-leveling were carrtied out
from Nong Pla Lai Dam to Sattahip via Mab Ta Pud aleng the
Route~3191 and Route-~3.

LONGITUDINAL LEVELING

The longitudinal leveling was carried out from the
datum station RID 222394 as the starting point to the pro-
posed site of the receiving well at the station RID 222382
located in Sattahip. The distance between these statfons
are about 45 kn.

Concrete bench-marks were placed in 1.0 km intervals

for temporary purposes., The origin of the elevation is
fixed at BM8 (EL., = 54.776 m) established by the then NGOT,

now known as PPT.

Tenporary bench-marks at 1.0 ka intervals are plotted
on the longitudinal profile. C

CROSS-LEVELING

Cross~leveling was performed at the respective ten-
porary bench-marks located at 1.0 kit intervals. The widths
of cross-leveling is 25.0 m each on either stde of the cen-
terline of the road. The number of cross-leveling is 47,

STRUCTURAL SITE LEVELING

For the proposed head tank location, leveling at
several prospective sites was carried out to obtain their
respective elevation above the bench-mark established by
NGDT. The topographic maps, to a scale of 1/50,000, nen-
tioned elsewhere {n the foregoing was also used for
reference,
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Fig.1-2 River Cross Section Point

(Rayong River)
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Fig. 1-3

‘River Cross Section Point

{Ban Bung River)
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RAINFALL CHARACTERISTICS

RATNFALL GAUGING STATION

The rainfall gauging stations located in the project
area are shown in Fig. 1-l. They are maintained by either the
RID or the MD (Meteorological Dept.) The data collected for
the present study i{s shown in Table 1-l.

ANNUAL RAINFALL

The annual ratnfall in the project area is around
1,300 um, which is small, comparing to other areas.
(Refer to Fig., 1-2)

Table 1-2-(1) to 1-2-(3) shows the annual rainfall for
the past 30 years. The maximum and the minfmum annual rain-
fall are- tabulated below.

Changwat Max. (mm)A_*“i_ Min., (mm) Record Period
Rayong 1,660 (1970) 800 (1965) 1956 ~ '79
Chon Buri 1,570 (1974) 810 (1979) 1952 - '79

{QUTSIDE PROJECT AREA}
Chachoensao 1,680 (1956,'S7) 880 (1979) 1952 - '79

The data for the years 1952-*55 from Ban Khai Station

in Changwat Rayong is excluded from the above due to its
less reliability, .

Fig. 1-3 shows year—to-year change in rainfall by simple
average and 5-year moving average of observation.

The figure shows repetitive characteristics of rainfall
that has interval of several years. The figure also tells
that the past few years have seen less rainfall,

MONTHLY RAINFALL

The monthly rainfall on the 20-year average at prin-
¢ipal stations are shown in Fig. 1-4, It ts learnt from
the figure that May to October s the ralny season, while

- November to April is the dry season.. The peaks of rainfall

can be observed in May and September - October.
DATLY RAINFALL

Little correlation émong the stations for thelr dally
rainfall can be observed., TLocal rainfall distribution charac-
teristic 1s believed to be strong., ;



Tables 1-3-(1) to 1-3-(4) show the rainfall of 1 - 4
consecutive days at principal stations. The recorded maxi-
num rainfall for the past 3@ years are as follows:

Station  1-day 2-days 3-days 4-days

Rayong 210(1952) 258({963) -310(1969) 310(1969)

Ban Bung 117(1957) 182(1957) 182(1957) 212(1968)

2. RUR—OFF

2.1 WATER LEVEL AND DISCRARGE GAUGING STATION

The principal location of water level and discharge
gauging station by RID is tahulated in Fig. 2-1 and Table

2-1. Table 2-]1 shows discharge data collected for this
study.

2,2 ACCURACY AND MODIFICATION OF DISCHARGE RECORD

Discharge gauging station of ten—odd times a yeatr as
well as cross-section survey at gauging station sites once
1a a few years are carrled out to keep up the rating curve
(Refer to Figs, 2-2-(1) to 2-2-(8). Discharge gauging are
conducted only for low water stage of dry season and
discharge for high water level is estimated by extrapolation
from low water gauging.

Nong Pla Lai

At Nong Pla Lail Statlon, some errors are expected from
this extrapotation and the rating curve, that is, under-
estimation the discharge for a certaln hefght of strean
flow. Observed data shows that water level exceeds bank
height in 3 to 5 days a year, ‘Therefore, some modification
of rating curve for this extrapotation was conducted as
follows on the basis of Manning's Foraula.

5.3

Q = 16,97 (H - 2,89)2 . « H> 5,
2.85 <

- L ] * L] 5
Q= 4,07 (H-0.852 ,..... H < 5.35

where;

. . 0 i Discharge at Nong Pla Lai (m3/s)
H : Observed water stage {m)

Dok Krai

After construction of Dok Krai Dam in 1975 dicharge at
Dok Kral Station was caluculated from the rating curve of
the morning glory, free over-flow spillway and intake gate,
As for the diacharge capacity of the morning glory, the
rating curve prepared by RID was modified as follows because
of some difference of dimension of the morning glory. Thus,

the run—-off at Dok Kral Station after 1975 15 some what dif-
ferent frOm the record of RID.

2 -2



= Overflow discharge through the norning glory
Qm = 62.80 Hl.5
vhere;
Qﬁ ! Overflow discharge through the morning-

glovy
" : Overflow depth (m)

= Outflow through the sluice gate

H-Q relationship based on the observed water stagé

{H) at downstream site of the dam and outflow (Qm)
from the reservoir is adopted to estimate outflow
{Qs) through the slulce gate

- Inflow to Dok Krai Reservoir
Qin = (S - §3/2) + Qout/T
where;

Qin : TInflow to Dok Krai Reservoir (m3/g)
S1,S3¢ Reservoir storaged water (m3/s)

Qout: OQutflow from Reservolr (m3 /8)
T t Second in a month

Ban Kha{

Ban Khal discharge was medified in natural condition

based on the observed data at Ban Xhai and outflow from Dok
Krai Dam from 1975 to 1980.

Q = Qp + AQ

Q=(Sy ~-s;)) /7T
where;
Qob : Observed discharge at Ban Khal (m3/4)
AQ : Controlled discharge at Dok Kratf (m3/s)
S, 8.t Reservolr storaged water in Dok Krat

reservolr (m3)

T ! Second in a month

2.3 RUN-OFF

The monthly average Inflow to reservoir and discharge
at main station are listed in Tables 2-2-{1) to 2-3-(3).

Missing data and data in pre-observation period is
estimated as following fonula,

1) Khulong Yai

Q yai = Q non x (A yai/A non) x (F yai/¥ non)



K

3.1

3.2

where;

Q yai, 0 non: Discharge at Khlong Yat and
Nong Pla Lai respectively (nd/s)
A 1 Catchment area 5km )
(A yal = 244 km
A non = 429 kn? )
F : Anual run-off ratto
(F yal/F non = 0.85)

2) Dok Kral (1968 - 1972)
Q dok = Q noe x (A noe / A dok)
where:

Q dok, Q noe : Discharge at Dok Krai and
' Ban Moe Kum Khu respectively
A ! Catchment area
A moe = 291 ka
A dok = 279 kn?)

3) Dok Kraf (1973 - 1974)

Q dok = Q kho x (A dok / A kho)

where;

Q dok, Q khai : Discharge at Dok Krail and
Ban Khai

A : Catchment area

(A dok = 279 kn?,
Q khai = 1255 ka)

RESERVOIR SEDIMENTATION

ESTIMATION OF RESERVQIR SEDIMENTATION

F!ow of sediment 1nto reservoir is subject of condition
of upstream, such as. topography, geology, vegetation, and
other hydroleogical conditions as run-off characteristics.

- The volume of sediment that would settle in the reser-
voir depends on topography, the ratio of inflow to reservolir
capacity and fluctuation of storage level.

EXISTING SEDIMENTATION AT BAN BUNG RESERVOIR

To estimate the sedimentation, sounding survey of Ban

Bung reservoir was conducted fn the present study because no
observation data of reservoir sedimentation exists in the

project area and the vicinity (refer to Fig. 3-1).
Table below . 1s presented for ¢omparison of storage

capacity in 1958 (coupletion of dam) and 1981 (present).
The difference is assumed to be the sedimentation,

2~ 4



3.3

Unft: 103 B3

Resarvoir r Stage (m) 1958 1981
13,0 E15 50
14,0 300 210
75.0 650 500

75.5 g 920 750

The annual avetage sedimentation may be estlnated by
formula below.

(920,000 ~ 750,000) n3/53 ka2/23 year 9

=13
=150 m3/kn?fyear

" DESIGN UNIT. SEDIMENTATION

Normally, for a given catchnent area, the gsedimentation
increases as the reservolr capaclity Increases, The ratio of
storage capacity to catchment area for present Ban Bung,
proposed Ban Bung and Nong Pla Lai Dam is 0, 03, 0.22 and
0.34, respectively. The desfign unit sedimentation based on
actual gsediment at Ban Bung Reservolr including increase by
the ratio of storage capacity differeance of the two and
overall allowance would be 300 m3/knZ/year.
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Table 1-2-(1)Annual Rainfall (Changwat Chon Buri)

(unit:mm)
Choa Burl :;’:g:; :_::z: . $4 Racha ::;ﬁns Saucahip | Ran Bung :::fi;e Ebz::;
. A . verage
1952 | 1323.6 1580.9 | 1810.9 | (386.9) | 1615.8 | 1432.3 | ysés.s
$3 | 1641.% 1833.3 1260.2 {646.3) § 1047.0 | 1212.4 || 1256.4
s8 1 1259.3 | 1e07.9 | 21383.3 | 1s15.9 $68.3 | 1183.3 | 1408.0 || 134L.6
ss| 72009 | 1588.9 | 1269.7 1524, 1498.0 757.5 | 1228.8 | 1281.0 _
56 | 1416.1 | 1103.0 1247.2 | 1386.1 | 1002.2 | 1005.8 || mr0.6 | 1326.2
51| 1612.4 | 1013.0 13713.8 | 1681.6 | 1581.8 876.1 § 1362.5 | 1289.6
53} 1193.5 934.1 | 1089.8 988.2 | 3235.3 | 1158.4 11732 ) 1122.3 | 1357.0
59| 1080.% 849.4 834,3 179.6 [ 1826.1 { 1079.2 | §i57.7 [ 10%.2 | i195.5
s0 ] 1272.4 1270.7 | 1032.2 1225.7 15116 | 13208 | ananls || resey | 11ss.y
61| 1229.3 1325.3 1384 .4 1195.8 56,1 | - 873.3 987.2 1671.4 1165.9
62 | 1020.1 | 1329.5 | 1167.3 865.9 | 1r028.z | 1031.0 902,27 954.9 | 2084.4
63 | 1707.3 | 1301.6 $6%.4 2280.0 | 1275.1 $97.9 | 1385.2 | 1342.6 | 1127.4
64 | 1537.4 | 1228.5 | 1148.7 1157.2 | 1457.3 | 1160.0 § 1321.2 [ 12%.0 | 11714
65 | 1254.% £06.6 624.5 1i83.9 | 1136.3 | 10209 | 1426.6 [ 1222.6 | 1165.1
€6 | 1589.9 § 1312.8 764.6 [ 2278.6 | 1443.3 | 1052.0 | 1153.3 § 1268.5 1208.5
87| 293.2 913.8 | (701.5) B24.2 | 1058.5 | 1242.3 | 9s57.6 972.3 | 1213.4
68 { 1114.7 | 1002.2 849.4 236.7 1 1070.5 | 1352.5 | 2449.1 || 11645 [ 1177.8
69 | 1049.4 (261.8) | 1155.0 | 2293.5 | m1s8.2 | 1631.6 | 1171.7 1286.6 | 1i84.3
70 | 1261.2 1346.6 | 1368.5 | 1783.1 | z08%.4 | 1385.1 [ 1526.1 1245.0
1| 1325.8 i527.1 | 1380.3 283.4 | 17133 | 12008 | w27 | 127509
C 22| 11957 | (126.3) | 61,0 123.3 | 1060.3 | 1593.8 | 1273.3 12875 | 13313
23 F 1232.0 | 1490.% 594.9 1001.5 $67.3 ) 1168.6 | 13%6.3 | 1199.6 | 1344.3
76| 371507 | 1s67.8 | 1410.5 1574.0 | 1470.3 | 1293.7 1649,5 1569.2 | 1400.8
5] 1234.3 | 1217.9 | 1136.4 1150.5 | (890.1) | 1133.0 | 1100.0 | 1154.5 | 1326.5
16| 14731 | 1363.8 $65.9 | 1256.2 1326.3 | 1280.8 889.2 || 1350.0 | 1312.2
1) 1066.3 | 1241.5 196.4 854,4 | 1252.0 912.8 | (746.1) 4 957.8 | 1246.2
78| 1305.8 | mass | éso1 | 1¢10.0 1289.7 810.,0 | 9339 | noa
19| se2.5 9331.6 597.9 818.1 742.3 (679.2) | 810.3 | 1041.3
50




Table 1-2- (2) Annual Raionfall (Changwat Rayong)

o (unit:mm)
! Rayong Rayong
Ban Krai | Ban Krai
Dok Krai Rayong 1§ Ban Krai No:giPla g;:i: S-year
Simple :
Average Moving
_ Average
1952 1221.7 | 2614.7 1918.2
53 1618.4 | 3248.0 2433.2
54 1421.6 | 2444.7 1933.2
55 1510.3 | 3058.8 2784.6
56 1504.4 | 1796.5 1650.5 | 2043.9
57 (1618.1) | 1694.3 1656.5 | 1991.5
58 1171.5 | 1692.5 1432.0 | 1791.3
59 1509.0 1238.3 1373.7 1679.4
60 1434.3 | 1139.4 1286.9 | 1479.8
61 1212.6 | 1186.3 I 1199.5 | 1389.5
62 1043.7 | 1285.3 1164.5 | 1291.3
63 1062.1 | 1221.5 1141.8 | 1233.3
64 654.0 | 1183.9 | o19.0 | 1142.3
65 887.6 706.6 797.1 | 1044.4
66 928.2 | 1319.9 1124.1 | 1029.3
67 | 1090.9 | 725.4 | (790.1) 908.2 | 978.0
68 | 1532.5 | 1677.8 | 1458.8 | 2245.2 1568.3 | 1063.3
69 | 1523.2 | 1475.8 | 1643.7 | 1658.7 1559.8 | 1191.5
70| 1431.4 | 1672.7 | 1642.5 | 1514.1 " 1657.6 | 1363.6
71| 1335.3 | 1204.9 | 1148.9 | 1345.9 1181.9 | 1375.2
72| 1328.0 | 1020.8 | 1241.8 | 1462.7 1131.3 | 1419.8
73 1110.4 | 1552.5 | 1759.9 1331.5 | 1372.4
74 1272.3 | 1863.3 | 1405.9 | 1567.8 | 1374.0
75 1130.8 | 1432.5 | 1261.3 | 1281.7 | 1298.8
.76 884.7 | 1308.4 | 1463.2 | 1308.4 || 1096.6 | 1281.8
77 1088.6 | 1288.4 | 1003.1 538.4 || 1188.5 | 1293.2
78 (518.5) | 1178.5 | 1177.6 1178.1 | 1262.5
79 (404.2) |  926.8 972.1 949.5 | 1138.8
80
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Talbe 1-2-(3) Annual Rainfall {Changwat Chachoensao)

(unitmm)
: ' . 5-year
Bang Bang Nam | Pharcm Simple )
Khla Ban Pho Prieo Sarakram [j Average Hoying
: Aveérage

- i
1952 | 1741.4 1351.8 1374.9 1663.2 1532.8

53 | 1519.9 | 1425.0 | 1646.5 | 1600.8 || 1548.1
sq4 | 1674.5 | 1278.0 | 1102.4 | 1317.0 | 1343.0
55 | 1794.0.| 1193.5 | 1388.8 | 1760.3 || 1534.2
56 | 1874.1 | 1330.1 | 1405.8 | 2127.6 | 1684.4 | 1528.5
57 | 1895.7 | 1529.5 | 1s18.8 | 1734.2 | 1es2.1 | 1558.3
58 | 1502.6 | 1102.4 | 1441.7 | 1194.5 || 1310.3 | 1510.8
59 | 1108.9 901.7 |. 1449.0 | 1448.2 | 1227.0 | 1487.6
60 | 1696,1 | 1180.4 | 1881.6 | 1661.5 | 1604.9 | 1501.7
61 | 1665.6 | 1251.2 | 1335.5 | 1877.9 | 1532.6 | 1471.4
62 | 1653.7 | 1286.6 | 1349.8 | 1879.2 | 1542.3 | 1443.4
63 | 1686.4 | 1171.5 535.5 | 1628.2 | 1255.4 | 1432.4
64 | 1704.8 | 1366.5 | 1177.2 968.4 || 1304.2 | 1447.9
65 | 1561.3 852.1 | 1569.3 | 1465.1 | 1362.0 | 1399.3
66 | 1739.8 | 1424.1 | 1478.0 | 1738.4 || 1595.1 | 1411.8
67 | 1391.0 952.8 | 1417.2 | 1109.8 | 1217.7 | 1346.9
68 | 881.2 973.1 | 1450.3 | 1297.3 | 1150.5 | 1325.9
69 | 1262.1 | 1139.9 | 1553.8 | 1729.5 || 1421.3 | 1349.3
70 | 1743.6 | 1346.0 | 1491.7 | 1715.6 | 1573.7 | 1391.7
71 | 1193.0 | 1486.9 | 1747.7 | 1617.0 | 1511.2 1374.9
72 | 1047.7 953,0 | 1318.3 | 1448.5 || 1191.9 | 1369.6
73 | 1162.6 | 1063.4 | 1452.6 | 1235.9 || 1228.6 | 1385.3
74 | 1193.5 | 1279.4 | 1336.4 | 1743.3 || 1388.2 | 1378.6
75 | 1403.6 | 803.8 | 1423.7 .| 1699.5 { 1332.7 | 1330.4
76 | 996.5 | 929.8 | 1108.9 | 1325.8 [ 1090.3 | 1246.2
77 | 1360.8 | 1119.5 | 1140.8 | 1318.8 || 1235.0 | 1254.8
78 | 1054.0 | 1097.9 1237.9 || 1129.9 | 1235.1
79 | 802.5 768.2 1072.9 “ 881.2 | 1133.7
80
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Table 1—3~(1)thimgm Daily Rainfall

K.A. PLUAK DAENG RAYONG (48092)

Eggft:mm)

Year | Max. 1 Day | Max. 2 Day [ Max. 3 Day | Max. 4 Day
1976 94.7 148,2 201.6 . 201.6
1977 120.z 250.4 260.5 269.8
1978 121.7 154.5 154.5 168.9
1979 72.3 72.3 86.6 86.6

NONG PLA LAT (48121)

{unit :mm}

Year | Max. 1 Day| Max. 2 Day | Max. 3 Day | Max. 4 Day
1967 97.0 110.7 110.7 1i5.7
68 140.9 182.4 217.6 234.0
69 60.3 77.8 95.5 96.9
70 54.5 79.1 B6.2 91.2
71 69.7 69.7 83.2 83.7
72 106.4 130.0 212.0 218.7
13 102.8 124.5 141.9 146.2
24 90.9 137.2 157.8 201.4
75 44.0 87.0 110.0 111.4
76 92.5 132.0 142.5 142.5
77 128.0 130.2 130.2 130.2
78 67.0 95.8 102.9 117.3
79 52.8 71.4 86.4 106.4
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Table 1-3-(2) Maximum Daily Rainfall

A. BAN BUNG (09062)

(unit:mm)
Year | Max. 1 Day | Max. 2 Day | Max. 3 Day | Max, 4 bay
1952 97.6 135.8 164.1 164.1
53 64.0 98.0 116.5 130.5
54 76.5 111.0 113.4 134.6
55 60.0 84.5 84.5 84.5
s6| 99.8 110.9 110.9 110.9
571 116.5 181.5 181.5 197.8
58 84.5 84,5 136.8 136.8
59 73.5 114.2 132.0 132.0
60 36.2 138.5 172.0 180.6
61 72.5 87.1 87.1 87.1
62 63.5 84.7 84.7 98.4
63| 103.8 120.8 175.2 175.2
64 95,2 123.6 123.6 123.6
65 69.7 92,2 136.7 155.1
66 75.9 101.7 125.8 125.8
67 90.7 125.5 127.8 127.8
68 67.4 129.5 165.3 211.6
69 71.8 118.2 130.6 141.8
70 72,2 87.6 9.7 97.2
71 54.1 71.9 91.1 100,7
72 78,0 122.0 153.5 158.8
13| 82.3 83.8 99.4 120.5
74 87.0 122.4 149,2 167.4
75 51.7 53.4 56.7 81.1
76 48.6 80.4 90,4 90.4
77 69.0 69.0 74.3 91.5
78 62.0 72.5 80,7 93.5
79 - - - -
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Table 1-3-(3) Maxinum Daily Rainfall

A. BAN KHAI, RAYONG (48022)

. ) (unit:mm)
Year | Max. 1 Day | Max. 2 bay | Max. 3 Day | Max. 4 Day '
1952 | 168.5 192.8 229,2 229.2
53 86.8 142,2 208.4 265.5
54 70.3 94.6 150.1 184.8
551 159.4 295.0 346.3 ©359.7
s6| 302.6 344.7 376.8 396.8
57| 108.2 144.4 144.4 - 191.7
58 103.4 103.4 186.8 186.8
s9| 127.2 161.5 161.5 165.7
60| 172.2 172.2 240.8 240.8
61 72.4 72.4 94.4 111.2
62 77.7 129.2 160.0 167.2
63{ 115.2 151.5 231.9 269.3
64 96.4 96.4 96.4 106.8
65 56.2 88.8 114.0 121.1
661 123.3 125.6 159.7 159.7
67 84,2 137.8 137.8 137.8
68| 115.8 202.8 208.1 208.1
69 93.4 125.7 174.0 193.6
70 87.2 136.8 145.0 148.6
71 65.9 82,7 145.9 160.0
72| 120.3 153.5 182.1 195.3
73 82.3 112.4 186.6 190.2
14 98.0 154.3 | 172.8 190.9
75 60.2 71.6 117.6 125.8
76 77.3 124.4 155.7 165.9
77 9.3 101.2 118.8 126.1
78]  130.2 - 154.5 154.5 156.9
79| na2.s 112.5 112.5 129.0
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Table 1-3-(4) Maximum Daily Rainfall

A. MUANG RAYONG (48012)

L]

Year | Max. 1 Day | Max., 2 Day | Max. 3 Day | Max. & Day
1952 2105 | 226.6 226.6 226.6
53 98.1 120.8 120.8 149.2
54 70.6 117.1 142.5 164.4
55 91.8 115.6 118.8 118.8
s6 |  115.7 142.3 145.7 145.7
s1| 103.6 136.0 168.6 220.8
58| 93.2 131.0 162,2 230.3
59 84.4 117.8 142.4 144.1
60 81.8 135.7 172.5 220.7
61 66.6 112.6 116.1 118.8
62 72.4 132.6 155.7 165.8
63 113.2 164.0 208.1 213.9
64 57.0 101.2 101,2 144.2
65 78.8 125.3 125.3 132.3
661 153.2 194.5 194.5 194.5
67| 116.3 132.3 170.5 170.5
68| 126.8 167.9 170.7 240.7
69| 156.0 258.0 310.2 310.2
70| 130.0 192.3 200.5 232.7
71| 66.1 94,3 117.8 132.5
72§ 119.2 119.2 127.7 127.7
73 52.7 83.0 94.1 94.1
74| 100.4 140.6 159.1 174.8
75| 126.3 196.8 233.0 250.6
76 72.3 96.5 113.0 114.8
771 107.6 143.6 143.6 143.6
78 80.0 80.0 80.0 86.1
79 - - - -
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Table 2-1 Discharge Gauging Stations & Period ofﬂﬁvailébiiitx

Fig. 2-1

2 - 14

Drainage .
Station River Locatien Area Av::iig;e
Code Name (km?)
Z21 | Wat Phai Lom Rayong Ban Khai 1,225 | 1946 v 58
z3 | Ban Moe Nam Khu [Ko Moe Nam Kha' [Ban Moe Nam Khw | 291  [1967 ~ 72
Z4 Ban Hong Ma’priﬁg K. Nong Pla Lai|Ban Nong Mapring 429 1968 ~ 80
Z15 | Ban Pak Phak Rhlong Yai - - 1977 ~ 78
Z5 Ban Yong Ngam K. Prasae Ban Yong Ngam 1,164 1967 ~ 78
Kgt19 | Ban Mai K. Luang Ban MHai 535 1965 ~ 79
Dok Krai Res. K. Dok Krai 291 1869 ~ 80
Ban Phra Res. 130 1969 ~ 30
/1: Transferred to Dok Krai Res.
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Fig. 1-2 Annual Ishohyetal Map
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Fig.1-3 Year to Year Change of Rainfall

5-year average
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1.1

1.2

1.3

INFRASTRUCTURE

ROAD

The new projects uander planning include the widening,

'improvement and/or new construction of a Yink road {(about

12 ka in length) between the Kighways No. 3 and No. 36,
which are ruaning in parallel to the nghway No. 3191, from
Ban Map Chalud onwards, as well as that of the trunk road
running between Rayong and Sattahip. These are considered
in order to meet the transport requirements arising from the

'deveIOpment of the industrial conplex at Rayong, Among the
‘local road whose construction Is under planniang, there are
29 rural road projects (total length about 346 km, costing

avound 135 million Bahts) whieh are Included in the Fifth
Soc¢tial and Economic Development Plan {(refer to Fig.3-1).

PORT

In connection with the industrial developnent in the
eastern coastal region, construction of deep sea port {with
the ninfoum capacity of 100,000 DWT) is required, aad the
Govérnment of Thailand adopted in Aprii 1981 basic policy to
meet such requirement through expansion of Sattahip port,’
According to this policy, it is expected that the detailed
design of the inmediately necessary facilities (9 berths
including those for ¢ontainer wharf, multi purpose wharf and
bulk-leading wharf) will be completed by 1982, so that their
constructfon will follow to put them in actual services from
19865 since then, further éxpansion will take place after
each five years until 2015.

Development plan of Laem Chabang as a commercial port .

walnly designed to handle container cargo was sinultaneously

decided upon, 1Its plan aims at constructing 2 berths of
container wharf and one berth of multipurpose wharf as Phase

I work, with a target of putting them into actual services

from 1995; since then, further expansion will take place
after each 5 years to meet with an increasing volume of
¢argoes to be handled (refer to Fig,3-2),

RATLHAY

New railuay Idne extending over 143 km which links

Chachoengsao — Chon Buri ~ S1 Racha - Sattahip is under

construction by State Rallways of Thailand (S.R.T.) and is
expected to be completed by 1983, This raflway line will be
extended to Laen Chabang port and Sattehip port, respec-
tively, The survey on ifs extension from Sattahip to Rayong
and further to Chanthaburi and Trad is under way and, in the
meanwhile, construction of 22 kn new rallway line to Hab Ta
Pud which hae been desfgnated as the core of industrial
development of Rayong Complex will be completed by 1984
(refer to Pig,3-1).,
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COMMUNICATION AND ELECTRIC POMER GENERATION

Construction work to increase telephone circuits to
24,800, that is twice as nany as those at present, is being
undertaken to meet new demand arising from the future
lndustrial developnent. There are TELEX exchange at Pattaya
and Si Racha under the eperation and maintenance of
Conmnunication Authority of Thailand (C.A,T,), and secondary
automatic exchange station is planned to be established as
sooa as the centre of additional demand will be identifled.

As far as electric power is concerned, Bang Pakong
power generating station, which will be the largest thermal
power plant in Thailand, has started a partial operation and
construction work is going on aiming at expansion of its
capacity to the ultimate target of 1,820 MW by 1984, No. 2
Rayong substatfon with the capacity of 230 kW which is to
supply electric power to Map Ta Pud area iIs under construc-—
tion for counpletion by 1984, This substation will be linked
with the existing Ao Phal Station as well as with No. 3
Rayong substation with the capecity of 115 kW which will be
built inside Mab Ta Pud industrial estate (refer to Fig3-3),

HATER SUPPLY

The Government of Thailand has decided on the basic
policy for developing water resources and supply of
industrial and municipal water, the demand for which will be
added up on the current repeated water shortage ruling in
this region, through the new developnent of industrial
complex and ports, as follows:

1} Construction of Nong Pla Lal Dam, on which the
Present study is being conducted, by 1985,

2) Preparation for feasibility study on the next deve-
lopument target, that is, Xhlong Yai and Thap Ha
Dauas,

3) TImmediate commencement of survey to be followed by
designing of the water pipeline from Dok Krail Dan
to Mab Ta Pud so that it will be conpleted by the
time when PTT's Natural Gas Sepavation Plant will
enter into operational stage in 1983. The ninimunm
annunal capaclty of the pipeline will be 20
MCM/year for the tlme being, but it will be
inereased to the ultimate capacity of
60 MCM/year to Eulfil the demands of Raysoung-—
Sattahip areas,

4) Completion of the extension work of the pipeline
from Mab Ta Pud to Sattahip by 1985,
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5) Supply of industrial water from Nong Kho Dan
(designed storage capacity being 19 MCM) whose
completfon is expected in 1983, in case of the
water demand befing generated earlier than expected
in Laem Chabaung area, and

6) Commencement of feasibility study to compare the
two alternative plans, the one to further extend
the pipeline from Sattahip, and the other to supply
water from Dok Krai Dan by means of the similar
pipeline, in case the water demand in Laen Chabang
exceeds the supply capacity of Nong Kho Dan.

At present, the industrial project which has been fina-
lized for actual implementation including the decision on
the canstruction site {s PTT's Natural Gas Separating Plant
only; the other projects including the port projects will
take some more time for finalizatfon (refer to Fig.3-4),

HOUSING

Inflow of labour force from both inside and outside the
area to the industrial and port development sites is inevi-
table, requiring provision of housing facilitles to accom-
modate it. When it is assuned that 80 percent of the direct
labor to be absorbed by industries and 20 percent of that
for port activities are coming from outside the area, while
50 percent of the local workers will be intra-regional
immigrants, the new housing schene to accommodate thenm plus
the land meant for road system and other public utilities
will require a gross area of 1,584 ha by 1990, and it will
have to be enlarged to 2,880 ha by the year 2000 (refer to
Fig.3-5).

The above estimates are also based on the assunmption
that the people who will come to be engaged at the related
industries following the industrial and port development
will consist of the local residents and the family size of
the inmigraat laborers wili be limited to 4 on an average
because a considerable number of them will come unaccom-
panfed. 'Thus, the areawise housing land requirements will
be as follows:

{(Unit: ha )

Area 1380 -1990 1980 ~ 2000

Sattahip 192 {70) 346 (113)
Laen Chabang 354 (246) 769  (510)
Rayong-Sattahip 1,036 (721) 1,759 (1,131)
Total 1,582 (1,037) 2,869  (175)

B e e e e e b e s T L L It L L L L LI T L T gy

Notes: Figures in brackets stand for the land requirements
for the "{nduced workers” alone, °
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ILDUSTRIAY, DEVELOPHENT PLAN

The group of industries which the Covernment of
Thailand is seriously intending to introduce in this area
consist of those based on natural jyras processing which is
onc of the important local resources as well as inportant
raw naterial for chenical industry, the capital-intensive
heavy chenical industries, and labor intensive export
oriented industries., Also these industrics heavily depend
on Lhe overseas supply of their npaterials and foreign buyers
for theix nactketing, on one hand, and on inland water and
coastal transportation of their heavy and bulky products for
distribution anong the hone narkets, on the other.
Accessibility te ports and harhours is one of the nost
inportant conditions i{n deternining their location. In this
sense, the type of industries proposed here would belong to
the so-called “seashore based” one as in the case of Japan,

Judging from the natural condition and {nfrastructual
peint-of view, this area would provide, under the present
and near future cireunstances prevailing fn Thalland, the
optirun, or the most suitable site for starting this kind of
industires in the whole country. The policies for
industrial develoment in each area of this repion will be
described below based on the final report which was prepared
by the Conmittee assigned with the policy-decision on the
matters dealing with the basic industries and deep sea port
developnent schene. The regional developnent plans are sun-
narized in Table 3-1, for their outlined descriptions.

HAYONG~-SATTAHIP APEA

Soda-Ash Project

This project is one of the common industrial projects
approved by the joint agreement among Lhe member-countries
of ASEAN and will be equipped with annual production capa-
city of 400,000 tons ecach of soda-ash and amnoniun ehloride,
The raw naterial, that is rock salt, is available from the
Fortheastern part of Thailand and the surplus rock salt will
be exported. - The project's location 1s fdentified at either
Ban Hong Yai or Ban Xhanum Rail, on the nerthern side of the
National Highway Ho. 3 in Sattahip District, but there is no
final approval by the ASFAN investors. It is intended to
start operation in 1985,

Natural CGas Separation Project

Its construction work is in progress at Hab Ta Pud
bistrict in Rayong as an enterprise of PTT, Its operation
is scheduled to be started in 1983,£L with the following
production-targets:

1.PC _ Fthane Pentane Plus Residue Gas
Year Ton/year Ton/year BRL/ycar HS CF/D
1933-85 201,000 107,260 889,400 158

1936-21 360,000 287,000 1,235,200 258

41 PPT changed the schedule to April 1984,
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PTT 1s plauning to implemeqt, in succession to the
above, a petro-chenlcal project almed at production of ethy-
lene and Vinyl Chloride Monomer (VCM) from ethane (refer to
Flg;:}"zl') .

Petro~Chenical Project

PTT is plaanning to develop a petro-chemical conmplex
which will have an ultinate scale of production of 230,000
tons/year of ethylene, with 80,000 tons/year of VCM as its
derivate and 51,600 tons/year of caustic soda as its by-
product, The production target of ethylene by this conmplex
during the initial period after conmencement of its opera-
tion in 1985 Is set at 170,000 tons/year. This is to meet
the demand expected at that future date.

As for VCM and caustic soda, a new company is being
proposed to manage this part of the production process.
This petvo-chemical complex will be located at Mab Ta Pud,
which is situated in the neighbourhood of the above-said
Natural Gas Separating Project. A low density polyethylene
plant with annual production capaclty of 80,000 tons/year is
under construction about 20 km to the east of the Natural
Gas Separation Project by a private enterprise named Thail
Petrochemical Industry Co. Ltd., which is intending to start
operation since mid-1982,

Chenical Fertilizer Preject

Another group of industries related to the natural gas
processing which has heen taken up by a private concern for
{mplementatlion consist of the chemical fertilizers with the
foliowlng production targets:

Ammonia 1,200 tons/day
Urea 2,000 tons/day
Supphurie acild 2,200 tons/day
Sulphuric phosphate 800 tons/day
Mono-ammonium 350 tons/day
Di-ammonia sulphuric acid | 1,500 tons/day

Among these production-items proposed, however, urea
will have to enter into competition with other ASEAN common
projects which have already been started in Indonesia and
Malaysia, and readjustment efforts which have been con-
tinuing on since some time back anmong the countries con-
cerned are expected to bring about some conclusions by July
198, At this moment, the operation is set to be conmenced
in 1986 at Ban Mab Chalud adjacent to the Natural Gas
Separation Plant.



2.2

Spoenge Irvon Project

This project has been worked out in view of producing
sponge iron for divect reduction by use of the natural pas
and supply it to the domestic electric furnaces in lieu of
scrap iron whose price is nost unstable. This enterprise is
supposed to be operated in the forn of a joint-venture bet-
ween thal Covernment and private sector. Cennencenent of
its operation would he since 1985, as its construction
should require 3 years after finalization of its site,

Integrated Steel Mill Project

The scale of production propesed in the first phase
starting from 1985 is 1,300,000 tons and that in the sccond
phase fron 1990 onward, 2,000,000 tens. Various kiads of
steel plates and sheets through hot and cold strip will be
praduced by usc of sponge iron and fron seraps. Laen
Chabang is proposed as its site. However, the final report
by the conittee reconnends further study due to the facts
that the project requires quite large capital investrents as
vell as vast area having deep waterfront.

Other Miscellaneous Projects

Apart from those projects referred to so far, sone
under construction and the others in the preparatoery stages,
developrient of an industrial estate covering 96-160 ha is
being proposed to acconmnodate varicus industries uhich are
related to what have already becn nentioned in the above.

The following type of industries would be potentially
related ones: the downstrean eanterprises Flowing ovt of the
two important parent industries of the petro-chenical and
iron and stecl, the food processing industries including
sugar refinery, tapioca processing, alcohol, fruits and
narine products canning, the ceranic industry, particularly
flass nanufacturing by use of loecally available high-quality
silica, soda-ash and natural gas, the service industries
consisting of repairing of machinery and vehicles and supply
of their parts and accessories, etc. Detailed study on the
kinds and scales of these industries sugpgested for Introduc-
tion to this areca will he jointly conducted by IEAT, BOI and
TPO,

LAEY CHABANG ARLA

Area-wise allocation of the industies to be developed
in the ecastern coastal area according to the decision nade
by the CGovernrent of Thai in April 1981 specifies that the
basie industries should be located in Rayong-Sattahip Area
and the small-nediwn enterprises and export-oriented pro-
cessing industries, in Laen Chabang Area. Accordingly, Laen
Chabang port was redirected as cormmercial rather than
industrial,
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Sattahip port having been given priority in the order
of development, it i{s anticipated that the development of
Laem Chabang Area will follow with some time lag that in
Rayong-Sattahip Area. Judging from the Government direc-
tives to 1EAT to the effect of continuing on procurement of
land as originally planned (approx. 448 ha in total), Laem
Chabang Avea is expected to invariably occupy an important
position for industrial development though type of industry
introduced would be quite different from those in
Rayong-Sattahip Area.

In addition to its geographic advantage of being
located within the reach from Bangkok in 2 hours and 1 hour
from Sattahip, this Area can expect to have supply of water
fron Nong Kho Pam curvently under constructinn. Tt will not
be too optimistic to expect that this area may be selected
by the existing industrial enterprises in Bangkok as the
well-qualified site for their relocation and expansion.
Natural condition, the foundation geology in particular[ﬁ,
which is far superior to that in Bangkok, and the construc—
tion of a commercial port in the near future plus the
existence of a rich source of labour supply in its neigh-
bourhood will not fail to attract attention of the Investors
looking for favourable site for their industrial ventures,

BAN BUNG AND OTHER AREAS

Ban Bung stituated approximately 20 km southeast of
Chon Buri wunicipality {s considered as one of the four
satellite towns of the latter composed of Si Racha, Ban
Bung, Panat Nikhon and Pan Thong. The topographical, soil
and limited water supply situations of the area lead to
upland farming of sugarcane, cassava and pineapple. The
existing major industries there are sugar mill owned by the
goverament, foords cannery and distillery.

However, the geographical proximity to the mother town
of Chon Buri municipality coupled by the better infrastruc-—
ture (road network), it is expected to be urbanized rapidly
due to the expansion of the existing industries, relocation
of factorles from Bangkok and Chon Buri, and new location of
the other industries, The area which will be encircled by
the trunk roads such as R3131, R3138 and R33l is promising
and is expected to be developed as the inland type of
industrial center,

Another potentlal area for inland type of industrial
center Is the avrea sftuated at the crossing of R311 and R36,
Both are surrounded by the agricultural lands producing
cassava, pineapple and sugarcane and are situated at the
transit-point on the supply route of fruits from the Eastern
deep inland area to the Bangkok Metropolitan Area; these
advantages taken Iinto account they may be jointly utflized
as an important basis of agro-industries,

Zj}hnﬁécausc of weak foundation, even an ordinary f%ctory

building needs to be built on the foundation plles over
30 m deep 1in Bangkok which reportedly claims 30% of the
construction c¢ost,



In the Fifth Plan, Chon Buri s designated as ane of
the five prospective industrial centers. As the Satellite
area of Chon Ruri, Ban Buag and {ts vicinity have high pro-

bability to develop,

~ Other industries with hiph developnent potential may
include the mavine products processing industry along a
200 kn—long beach and the tourism. The fotrner is pronised
with a bright future by prorotion of aqua culture utilizing
brackish water at the estuarics of the rivers, while the
latter will be able to better respond to the nore diver-
sifled needs of the tourists through developing tourist
centres in the now under developed interior and linking then
to Pattaya, the internationally reputed resort centre.
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- Fig. 3-1  Road Network and Railway System
in the Fast Coast Region
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Fig, 3-2 Industrial & Deep Seaports Development
Projects in the East Coast Region
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Fig. 3-3 Electric Power Network in the East Coast Region
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Fig. 3-4 Ratural Gas & Water Pipeline and Water
Resources in the East Coast Region
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Fig. 3-5 Hajor Population Centers in
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V.. AGRICULTURAL DEVELOPMENT
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1.1

SOIL
BACKGROUND OF THE STUDY

The study on soils of the east coast water resources
developnent Project at this stage has been based on the
followings: .

- Presently available detailed_réconnaissance soll sur-
vey map of Changwat Rayong and Chon Bur{ conducted
by Land Development Department.

- 10 soll profile descriptions and collection of sofl
samples at differeat locations that represent major
so0il units by Land Classification Branch staffs of
RID (7 pits in Nong Pla Lai area and 3 pits in Khlong
Yai area). '

- Result of soil analysis to deternine textural, physi-
cal and chenical properties by Soil Chenistry and

Physics laboratory of RID.
- Topography

To simplify the distribution and nature of soils
encountered within these two sub-projects, only the
major soil units, their mafn characteristics for laad
use planning and soil resource potential will be
discussed here.

NONG PLA LAT SUB-PROJEGT

According Eo the soil survey map, 15 soll serles are
mapped within the project avea. For better and quick
understanding of the major soils and their main charac-

teristics, soll series are grouped into followinug soil units.

Soils of Beach and Sand Bar

This soil unit comprises of Rayong, Pattaya, Ban Thon
series with fts exteat of 2,011 ha. Tt donminantly occupies
the southern portion of the project area along the coast,
Physiographically, the unit is slightly elevated thaa the
surroundings with a flattish to slightly undulating and slope
ranging from 1 - 4%, Natural drainage ranges from modera-
tely well drafned to excessively drained and natural ground
water level is generally below 1.5 meter. Textural profile
is evidently very coarse (sand, loamy sand, occasfonally
sandy loan), leading to very low water holding capacity, very
low cation exchange capacity, very low base saturation and



very low natural fertility. Due to theilr soll and
topographic¢ limitation, this soll unit is unsuftable for
irrigated agriculture, Coconut, banana, banboo are grown on
this soil unit on rainfed basis. No soil samples have been
collected from the unit.

Soil of AlluviaI'Plaiq

This soil unit conprises of three soll series; namely
Kokkian, Chon Buri and poorly drained alluvial sofl complex.
Relief 1s flat to almost flat, and slope is less thaa 2%
whichk generally Favors to rice farming. Extent of this soil
unit is relatively {3,029) ha and it 1s subdivided inte sub-
soll unit as below.

1) Soils Confined to Flood Plain and Semi-recent Terraces

This sub-soil unit occupies the lowest position of
land-form except marsh so it is subjected to occa-
sional flood. Generally, téextural profile is finer
conparing with other soil unit and clayey texture
would be encounted at the upper or nmiddle portion.
Due to its low physiographic position, and Finer tex—
ture, it is naturally poorly drained. The result of
soll analysis collected from 2 pits tells that this
sub-soil unit has relatively high water holding capa-
city (more than 0.15 caf/em) and cation exchange capa-
city but low percent base saturation, moderately low
to moderate organic matter content, low avallable
phosphorus and free from salt-sodium affected reac-
tion, The upper portion is very strongly acidic (P
= 4.2 - 4.8)., This sub-soil unit is commonly well
adapted to rice cultivation if sufficlent drainage is
provided,

2} Soils of Low Terrace

This sub-soil unit cemprises of Kokkian and Chon Buri
series which occupying slightly higher positicon above
1). Textural profile ranges from sandy loan to sandy
clay loan with 15 to 60 ca thick sandy loanm commonly
appearing on upper portion. HNatural drainage is -
.somewhat poor to poor. The resutt of soil analysis
collected from 3 pits tells that this sub-soil unit
has noderately high water holding capacity (ranging
from 0.08 -0.15 emfen), moderate to moderately low
cation exchange capacity, very low percent base
saturation, and moderately low organic matter con-
tent. Reaction is strongly acidic throughout the
profile. This sub-soil unit is moderately suited for
wet season rice and upland crop during dry season if
irrigation and drainage 1s properly provided.
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Soil of transported material and residuum

from granite and gneiss

This unit comprisés of Ban Bung, Huai Pong, Thungi Wa,
Chalong, Phangnga series and some soil assocfations but the
nost doninant are Ban Bung and Huail Pong.

Ban Bung is confinred to the area higher than 2) but
lower than Huai Pong with slightly undulating topography.
Textural profile ranges from sandy loan to loamy sand or even
sand, Bue to its severe soil limitations namely very poor
natural fertility, low cation exchange capacity, poor water
holding capacity and slight topographic limitation, whether
this portion may or may not be suitable for frrigated agri-
culture developuent is subject to further study.

Hual Pong and other serles occupy high lying lands.
These solls are better drained and water table remains rela-
tively deep during rainy season. There are sone soil limita-
tions but characteristically better than Ban Bung serles,
especially for upland cropping, if irvigation is properly
provided, Due to unfavorable topography, gravitational irri-
gatlon is difficult and conservative weasures should be taken
to prevent soll erosion.

BAN BUNG SUB-PROJECT

According to soil survey map, 4 soil series are napped
namely Ban Bung, Sattahilp, Hup Kapong and Nong Mot within the
project area, Ban Bung series, being confining to low
terrace, 1s largest In extent of 1,598 ha. Relief is
slightly undulating to undulating with slope of 1 - 3%,
Drainage characteristics is from moderately well drained to
somewhat poorly drained. Ground water falls below 1.5 meters
during the peak of dry season. The result of soil analysis
collected from 3 pits tells that its textural profile is
loamy sand or sandy loam throughout the profile, with charac-
teristically low water holding capacity (0.03 - 0.06 cnm/fem),
low catlon exchange capacity {2 - 3.7 meq/100 g) low organic
matter (less than 0.5%), low salt content, low base satura-
tion, and low natural fertility. Due to {its unfavorable soil
characteristics and water holding capacity, 1t may be margi-
nal or even unsuitable for developnent of irrigated agri—

culture,

The remainder which is higher lying lands has better
natural drainage, deeper ground water table, greater slope
and undulating topography. Textural profile is sandy loam to
sandy clay loam that is capable of retaining moderate amount
of water. Soil reaction is slightly acidic to neutral. This
portion of the project area is more suitable for upland
cropping or tree crops than rice, Topographic limitation
should be taken inte close attention in planning gravita-
tional irrigation system and proper cultural practfce and
managenent.,
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Project area by soil series, soll profile, and soil ana-
lysis are tabulated in Table 1-1, 1-2 and 1-3.

PRESENT CONDITION

LAND USE

The land use of Nong Pla Lal Area and Ban Bung Area are
as follows:

Nong Pla Lai Area which consists of Amphoe Muang and Ban
Khai is located in the administrvative district of Changwat
Rayong, and Ban Bung Area Iincluding Amphoe Ban Bung belongs
to Changwat Chon Buri. The land use of these two changwats
and the related amphoes are shown in the Tables 2-1 and 2-2.

Land Use of MNong Pla Lai Area (Unit: ha, %)

Upland Forest ;
Paddy Fileld Orchard Village Road, etc. Total
3,840 - 3,030 1,010 420 8,360
(45.9) - (37.0) {12.1) (5.0) (100)

l.and Use of Ban Bung Area
Upland : Forest

Paddy Field, Orchard Village Road, etc. Total
490 1,710 - - 120 2,320
(21.1)  (73.9) - - (5.0) (100)

LAND TENURE
Nong Pla Lal Areca

The farm sizes per household in the Anphoe Huang and
Ban Khal are estimated at 3,87 ha and 4.63 ha, respectively
and its average size is 4.25 ha. This figure indicates 11%
less conpared to the 4.77 ha of average size of Changwat
Rayong, and the landless farmer is only 1%.

According to the agricultural census, the farm size per
household appears to be decreasing at the Amphoe level and
increasing at the Changwat level during the period from 1963
to 1978 (refer to Tables 2~3 and 2~4).

Ban Bung Area

This area is located at the Amphoe Ban Bung, and the
farm size per household in this area 1s 7.86 ha. This figure

_was bigger than that of Nong Pla Lai Area and it was also
bigger than 73% as compared to the 4.54 ha of average size of
Changwat Chon Buri., :

Based on the comparlsbn of average farm size between
1963 and 1978, there was an increase of 55% on the Amphoe
level and slight increase on the Changwat level,

b~ 4
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2.3.1

2.3.2

CROGPPING PATTERN AND PRODUCTION

Nong PIa_Lai Area

Amphoe Muan

There are no irrigation facilities in this Amphoe,
Paddy field is mevely utilized for rainfed cultivation.
Upland crops are mainly cassava and sugarcane, and para
tubber is grown in ahout 84% of the total area of orchard.

The éveragc fleld of paddy during the last three years
(19772/78-1979/80) is 1,442 kg/ha which is loweér than the
average of Chanpwat (1,633 kg/ha).

The yields of the other crops are only indicated as
Changwat averges, therefore, comparison of each amphoe can
not be made. The average yield {(1977/78-1979/80) for
cassava, sugarcane and para rubber are 14.8 t/ha, 28 t/ha,
and 0.86 t/ha, respectlively., These yields, however, con-
siderably fluctuate year after year {see Tables 2-5 to 2-16).

Amphoe Ban Khai

This amphoe belongs to the Ban Khai Irrigatfon Project
so that the double cropping for paddy has been practised with
stabilized yield of high figures.

Crops other than paddy are cultivated without irrigation.
The cassava occupies 83,3% of all the upland crops. The
para rubber occupies 46.2% and the coconut occuples
36,1% of the total area of the Amphoe Ban Khal area. Fruits
and tree crops are grown in the renaining area.

The three years' average yield for paddy is indicated at
2,205 kg/ha, and the yfeld o€ the other crops are the same as
the Amphoe Muan (see Tables 2-5 to 2-16).

Main Crop Production
(Three Years' Average: 1977/78-1979/80)

(Unit: ton)

_ o Para
Paddy Cassava - Sugarcane Rubber Coconut
Muan 7,219 136,556 49,744 19,049 4,858
Bankal 22,459 495,534 118,583 4,521 10,110

Ban Bung Area

There are no irrigation faciltities in the Amphoe Ban
Bung. Paddy field is only used for to rainfed cultivation.
The upland crops are shared equally with cassava and sugar-—
cane., The growing season of cassava lasts for about seven



2.4

2.4.1

2.4.2

months after planting, whereas harvesting should be done in
dry season. The working perfod of sugar factory is limited
only te four months from November to February, therefore,
sugarcane will not be very attractive as cash ¢rop, there are
also very few rotational systems belng adopted for cassava
and sugavcane, '

The avervage productivity (1977/78-1979/80) of main crops
are 14,130 tons (2,446 kg/ha) for paddy, 709,097 tons (42,822
kg/ha) for sugarcane and 225,355 tons (15,177 kg/ha) for
cassava, rvespectively {See Table 2-17).

STANDARD CULT{RAL, PRACTICE

Paddy

Practices Month Quantity, etc.
Land preparation May-Jul by_machiﬁery, or buffaloes
Seedling : _ Jun-Jul ©  Seed 62.5 kg/ha '
Basal dressing Jul-Aug 62.5 kgtha (12:20:20)
Tramsplanting Jul-Aug by hand
Top dressing Aug-Sept  125.0 kg/ha {12:20:20)
Chemfcal control Aug-Oct 0-37.0 kg/ha
Weeding Aug-Sept by hand
Harvesting ' Nov-Jan by hand
Sugarcane

. New Plantigg

Land preparation Dec-Mar by machinery or buffaloes
Planting Jan-Feb 1.6 mx 0.5m

Basal dressing Jan~-Feb 313 kg (15:15:15)
Chemical control Mar-Jul 0-20 kg/ha

Weeding May-Jun by hand

Harvesting Dec~Feb by hand

Ratooning (1-2 times)

Basal dressing Dec-Feb 313 kg (15:15:21)

Chenical control Mar-Jul 0-20 kg/ha

Weeding Feb-Jul by hand

Harvesting Nov-Feb by hand

Cassava

Land preparation May by machinery or buffaloes

Planting June by hand, 1.0 nx 1.0 m

Basal dressing June 260 kg/ha (14:14:21)
Weeding Jul-Aiug by hand

Harvesting . Mar-May by hand



2.5
'2.5.1

2.5.2

AGRICULTURAI SUPPORTING SERVICES

Nong Pla Lal Avea

In this Changwat, there exists one field crop experiment
station under the Ministry of Agriculturce and Cooperatives
(MOAC) (Hual-Powag Field Crop Experiment Statfon). This sta-
tion is mainly in-charge of research work for upland crops
such as cassava, sugarcane, groundnuts, mungbean, etc.

The agricultural extension services in the whole
Changwat are being provide by the Agricultural Office. The
Agricultural Extension 0ffice is set up in each Amphoe.

Present status of agricultural extension activities
relating to the Project Area are stated as follows {Anphoe
Huang and Ban Khai). Group activity is implemented as a main
activity of exteasion services.

Existing Work of Agricultural Extension Office

Anphoe Muang Ban Khai

Tambon number 14 9

Mubang number 56 53

Extension staff 6 6
Motercycles 6 B
Agricultural machinery - -

Agr. houschold 12,715 11,385

Farm Group 4 (248 persons) 5 {1,054 persons)
Wife Group 2 (85 persons) 2 (58 persons)
Youth Group 6 {127 persons) 5 (149 persons)

There exist at least one agricultural cooperatives in
each Amphoe. The Cooperative Officer will be sent from MOAC

to each Amphoe agricultural cooperative.

There are two Agricultural Ceoperatives tn the Amphoe

Ban Khat which consists of 36 groups {2,413 persons), while

two Agricultural Cooperatives and one Livestock Cooperative
in the Amphoe Muang, consisting of 28 groups (3,619 persons).
These groups are the motive forces of agricaltural coopera-
tive activities. The details are shown in Table 2-19.

Ban Bung Area

The Ban Bung Agricultural Extension Office {s set up in
Amphoe Office. At present, there are eight staff engaged in
the extension works., However, the extension works are aot
smoothly progressing due to lack of transportatfon facili-~
ties,
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3.2.1

Existing Hork of Agricultural Extension Office

Anphoe Ban Bung
Tambon nunber 7
Mubar number 44
Cultivated area 45,460 ha
Extension staff : 8
Pick-up 1
Motor cycles 0
Sprayer 12 shoulder type

One agricultural cooperative and_oné livestock coopera-
tive are existing in the Amp. Ban Bung. However, the activi-
ties of livestock cooperative are stagnated., On the other
hand, the agricultural cooperative is actively functioning
through thelr group activities. The three groups; namely - 6
Farm Groups consisting of 625 persons, 3 wife group con-
sisting of 59 persons and 3 youth group consisting of 102
persons are working in this Amphoes. The details are shown
in Table 2-20,

AGRICULTURAL DEVELOPMENT

" In the project, irrigation of Nong Pla Lai Area is
included but in the first phase Nong Pla Lai area only is to
be irrigable with the water from Nong Pla Lai dam. By this
project, frrigation water will be supplied to Nong Pla Lai
Area, and so the study is concentrated to 1t.

As far as Thap Ma Area, which will be developed by the
completion of Khlong Yai dam and Thap Ma danm, the results of
the study on Nong Pla Lai Area as the cropping pattern, water
demand etc,, are applied to the Thap Ma Area, but futher
study will be required for the development of Thap Ma Area.

Irrvigation of Ban Bung area 13 excluded from the pro-
Jject, because the first priority is set on municipal and
industrial water for Ban Bung where they are suffiering from
the sevérest shortage of water.

LAND USE

Forest, Road
Paddy Upland Orchard Village etc, - Total
3,650 - 3,090 1,010 610 8,360

CROPPING PATTERN AND PRODUCTION
Selegtion of Crop
Paddy
The government has been emphas{zing tncreased production

of paddy in {its Fourth Five-Year Soctal and Fconomic
Development Plan as one of the major national targets.



The rice cultivation in this area Is an old practice aad
its remarkable increase of production by the irrigation has

been accredited to the neighbouring Ban Khai Projeéct Area.
Even if the agricultural population may decrease in the
future, there will be a possibflity to cope with this
sitvation through agricultural mechantzation,

Taking above facts Into consideration, paddy has been
selected as the main crop In this project area,

Groundnuts

As for the upland crops in dry season, there are
cassava, soybean, groundnuts and malze to be grown in this
arga. However, the groundnut has been selected as the wain
upland crop based on the following table:

ltem Cassava Soybean  Grouudnuts Maize Mungbean
Soil suitable sultable suitable sultable suitable
Experience experience none experience none experience
of Farper
Harvesting easy easy easy very easy very diffi-
cult
Mechaniza~ difficult easy easy very easy very diffi-
tion . cult
Ex stightly slightly slightly constant slightly
port

decrease increase increase Increase
Crowing
Period 7 - 10 3 -4 3 -4 5 3 -4
{(month)
Processing easy difficult - - -

3.2.2 Cropping Pattern

Wet Season Dry Season
Paddy ' Paddy
Jul - Nov Jan - Hay
~Groundnuts
. Jan - Apr

Note: Refer to Fig. 3-1.



3.2.3 Production

According to the data obtained from Agriculturatl
Experiment Station and related authorities concerned,; the
target yield are the 4.0 ton/ha, 4.5 ton/ha and 1.9 ton/ha
for wet season paddy, dry season paddy and groundnuts,
respectively. It is also estimated that the filve years'
priod would be required to achieve the proposed tavrget
yleld. After full development of the project, the total
amount of production would be 18,988 tons and 3,696 tons for
paddy and groundnuts, respectively, The proposed yearly pro-
duction up to full developrent stage are shown in the Table
3-1.

3.3 ESTIMATION OF VEGETABLE CONSUMPTION BY INCREASE OF POPULATION
Per caplta consumption: 80 kg/year/person

1) Consumption by increase of population

1990 80kg x 230,000
2000 8GO x 429,000

18,400 tons
34,320

[

2) Increased consumption by current occupant

1990 20 kg x 605,000
2000 20  x 605,000

12,100 tons
12,100

3) Total Increment

]

1990 18,400 tons + 12,100 tons 30,500 tons
2000 34,320 + 12,100 = 46,420

4) Necessity of cultivation area

1990 30,500 tons ~:100 tons/ha = 305.0 ha
2000 46,420 -:100 = 464.2

H

5) Alloted to this Area (40%)

1990 305.0 ha x 0.
0

4 122.0 ha
2000 464.2 4 = 185.7

(See Table 3.2)
3.4 CULTURAL PRACTICES

The cultivation of péddy and groundnuts would be prac-
tised by machinery and nanpower as shown in Fig. 3-2,

The required agricultural materlal are shown in Table
3-3. The seed for paddy and grouandnuts, fertilizers and
agricultural chemicals are estimated at 244.8 tons, 244.0
tons, 2,560.25 tons and 375.05 tons, respectively.

The égricultural_machinery to be fntroduced are listed

in the Table 3-4, The total number of machinery are esti-
mated at 440 units including tractor, combine and others.

4 ~ 10
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The farm operation efficiency For each machinery 1s also
shown in the Table 3-5,

LABOR REQUIREMENT

The necesséry.labor requirement per ha for each crop is
shown 1n Table 3-6, 3-7 and 3-8.

The monthly labor requirement is shown in Table 3-9.
The peak labor demands culminates in Rovember, accounting to
68,707 man-day and yearly labor requirement Is estimated at

434,536 man-day.,

SUPPORTING SERVICES

For the realization of the proposed agricultural deve-
lopnent, supporting services by cooperatives are essentlal.
The organization of the cooperative is shown 1in Fig, 3-4.

4~ 11



Table 1-1 Project Area by Soil Series

{1) Nong Pla Lai Area

SefieS'Name

Rayong Sevies
Phattaya Series

Ban Thon Serles

Ban Thon Deep Phase
Alluvial Soils
Chonburi Series
Khok Khian Series
Khlong Chak/tha Sea
Association

Ban Bung Series

Ban Bung and Sattahip Soils
Chalong

Huai Pong Series
Marsh

Total

(2) Ban Bung Area

Series Nane

Ban Bung Series
Sattahip Series

Hup Kapeng Series
Nong Mot Stroag Brown
Variant

Total

ea

127
1,348
536
419
1,404
21
1,424
85

876
33

71
1,279
557

8,360

Area

ha

1,958

214
30
98

2,320

ha



Table 1-2

Soll Profile

(1) Nong Pla Lat

No., 1 Alluvial Soiil
______________ 15 24 _ 45 o lqg___édﬂﬂﬁfk“_'lﬁﬂ
[ L y C;] C C SCL ’
PR 4.8 4.8 5.9 T 7.5 eV T
No. 2 Xhok Khian
OAkimﬁm}g_"~__~_”“90___ 65 105 150 cn
{' SL SL [u SCL SCL S
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No. 3
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LS ] SL SL ] SL SL ]
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No. 4
0 15 36 60 o 115 150
SL ] SL SL SCL ‘ , SCL
PH 4.9 4.9 TR 4.7 - 4.9 -
No., 5 Kohk Khian
Y 15 23 . 70 N B I!SLH 150
5L scy SC1, sCL - 5CL
PH 4.7 5.3 7 TTTTRB 5.0 TTTTTTRLY -
4 ~

13



Profile (continued)

4 =14

No. 6 Alluvial Soil
I Y & 65 . 117 __'_1” 50
c c l sct, [ SCL SL,
PH 4.5 Y 4.3 A3 T T TR
No. 7 Ban Bung
0o 18 32 56 78 102 123 150
LS LS LS ] S S s S
P43 5.8 7T 5.8 5.7 579 N
(2} Ban Bung
No. 1 Ban Bung
0 20 4L B 84
l LS SL I LS SL
PH 5.2 5.4 6.6 4.8
No. 2 Ban Bung
0 18 42 73 120
LS-I LS LS LS
PH 5.8 5.0 6.1 4.8
“No. 3
0 20 41 __65 97 . 130
LS SL LS SL SL,
PH 6.4 6.4 6.1 ' 6.l 6.1
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Table 2-18 Holding Status of Agriculture Haéhiﬁery

by Province.
Year 1975/76 1976/77 1977/78 1978/79  1979/80
Power Tiller .
Rayong 341 433 1,805 1,816 1,828
Chon Buri 1,541 1,952 2,610 3,487 4,398
Hhole Country 90,001 113,286 151,504 192,004 230,59
4 Wheels Plough
Rayoug 474 535 585 612 676
Chon Buri 579 586 - 656 691 712
Whole Country 14,575 16,427 23,942 28,987 33,285
Tractor (70 ~ 90 ps). '
Rayong 81 106 138 176 202
Chong Buri 175 229 - 299 . 380 436
Whole Country 13,338 17,569 22,826 28,987 33,285
Pump | -
Rayong 5,143 5,667 6,490 7,349 9,699
Chon Burl 3,459 3,811 4,364 4,941 6,522
Whole Country 251,288 277,084 317,328 359,308 473,975

4 - 42



Table 2-19 Existing Situation of Agricultural Cooperatives

- in Rayong Province (19880)

Amphoé

Muang Ban Khat
Layong tand
Cooperative Muang Muang . Settlement
Agri. Crog Muang 1 Livestock Ban Khai Agri.
Coops oifricial 4 R 4 ]
Coops staff [ | s 1 3 1
Agriculture .
household . 12,715 11,385
Member's auaber 1,819 594 1,106 1,167 1,346
, Paddy 10X 107 SO |-
Upland 90 30 50 Upland 100%
Puchasing . | B 3
Agri-chenical : 51,558 180,164
Chenml-fertilizer 2,288,332 2,106,017 1,764,223 491,628
Agri-zachine .
Catton
Seeds (paddy) 7,320 6,176
Feed o
Qthers 1,323,673 28,100 9,262
Marketing
Paddy
Froits
Vegetable
Livestock
Others
Storage house _
Capacity (ton) 500 400 |
Credit
Short-tera used )
1 year numbet 95% 95% 95% 95% 95%
apount B 4,689,000 3,531,500 637,517 10,118,200 2,518,400
Hiddle-term vsed |- : . .
3-years number
amount 6,565,000 | - 7,150,000 2,608,000 205,100
loag-term used ; . ] )
" nueber
Rice mill
_Banana processing B
Agriculture i
household 12,715 (84.9%) 11,385 (97.0%)
Total
household 14,975 11,741
Total
popuiation 119,709 71,091
Agcicultucal
popuiation 117,771 (98.4%) 70,698 (99.4%)

4 ~ 43
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