
CHAPTER V

Land C a p a b ility

5 .1  Land C a p ab ility

In th is  stu d y , the land c a p a b ili ty  fo r  in d u stry  and sa n ita ry  
la n d f i l l  waste d isp o sa l s i t e s  were analysed . The land c a p a b ility  
ra tin g  i s  chosen fo r  f in a l  ev a lu a tio n  fo r  each o p tio n  based on the 
s u i t a b i l i t y  o f  v ar iou s parameters o f  environm ental geo log y .

Me Harg (1969) su ggested  a graphic procedure fo r  in te g r a tin g  
variou s r e la te d fa c to r s to  id e n t ify  the area as proposed. H opkins(1977) 
a p p lied  sco r in g  and w eight fa c to r  in stea d  o f graphic procedure as 
land c a p a b ili ty  ra tin g  system . The s tep s  o f land c a p a b ili ty  ra tin g  
includ e ะ ( i )  d iv id in g  o f  the study area in to  1 square k ilom eter  
g rid  c e l l  for a p p lic a t io n  o f weight ra tin g  v a lu e s . The fa c to rs  which 
are chosen fo r  a s s e s s in g  the s u i t a b i l i t y  o f land fo r  in d u str ia l  
development and sa n ita r y  la n d f i l l  waste d isp o sa l s i t e  are se le c te d ;
( i i )  the concerned fa c to r s  o f environm ental geo logy  would be 
ca teg o r ized  in to  4 s u ita b le  le v e ls  which g iv e  a ra tin g  valu e o f 1 for  
the low c a p a b ili ty  and ra tin g  4 for  high c a p a b ili ty  or most s u ita b le .  
Each parameter i s  g iven  d if fe r e n t  w eight s c a le ,  such as from 1 to  10. 
The w eight and r a t in g  v a lu e  o f each fa c to r  v a r ie s  according to  the  
d if fe r e n t  o p tio n  o f  developm ent. T hen ,in  s in g le  g r id c e l l  w i l l  be 
assign ed  w eight r a t in g  by m u ltip ly in g  weight and r a t in g  value and 
the score  range from 1 to  40. The sumation o f each g r id c e l l  in
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variou s fa c to r  are c a lc u la te d . For each o p tio n  o f  development 
p o te n t ia l ,  the w eight ra tin g  i s  c la s s i f i e d  in to  4 c la s s e s  o f  
c a p a b ili ty  ra tin g ,n am ely , most s u ita b le ,  second most s u ita b le ,  th ird  
most s u ita b le  and le a s t  s u ita b le ;  ( i i i ) ;  a l l  o f th ose c e l l s  th at are 
con sidered  to  be s o c ia l  and p o l i t i c a l  r e s t r ic t io n  are id e n t if ie d  and 
mapped such as the primary n a tio n a l f o r e s t . ( i v )  - th e  them atic  
maps rep resen tin g  d if f e r e n t  parameters w il l  be o v e r la id  to  id e n t ify  
c r i t i c a l  a rea s. Those c e l l s  th at found to  have s o c ia l  and p o l i t i c a l  

’ r e s t r ic t io n s  are e lim in a ted  from the a n a ly s is  and the remaining c e l l s  
are mapped according to  th e ir  degree o f  s u i t a b i l i t y  for land 
a p p lic a t io n  (Howard and Remson,1978 , Evans and M yers,1990).

Carol 1 (1975) su ggested  14 g en era lly  b a s ic  lo c a tio n  fa c to rs
for in d u str ia l p lant s i t e  s e le c t io n .  These fa c to rs  includ e ะ

1. The lo c a tio n  o f  production m a teria ls
2. Labor
3. S ite s
4 . Fuel sou rces
5. T ran sportation  net
6. D is tr ib u tio n  f a c i l i t i e s
7. The Market
8 . A v a ila b i l i t y  o f  water
9. A v a i la b i l i t y  o f  power

10. A v a ila b i l i t y  o f  housing, communities
11. P r e s t ig e  o f  lo c a tio n  and se r v ic e s
12. Favourable c lim a te
13. Laws and regu la to ry  agen cies
14. Tax s tru c tu r e s
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The lo c a tio n  should have minimal damage from natural 
phenomena such as f lo o d .

Busakorn Singkaratana (1990) concluded the e s s e n t ia l  
in d u str ia l lo c a tio n  s e le c t io n  fa c to r s  in  the descending order as 
fo llo w s:

1. Raw m ateria l
2. T ran sportation  net and p u b lic  u l t i l i t i e s  f a c i l i t y
3. The Market •
4 . Labor
5. Land
6. P r e s t ig e  o f  lo c a tio n  and s e r v ic e s
7. A v a ila b i l i t y  o f  power
8. Proxim ity to  the c lu s te r o f same industry
9. The c a p ita l fund

Sunya Sarapirome (1982) id e n t if ie d  the p h y sica l fa c to rs  for  
land c a p a b ili ty  assessm ent for  heavy industry  land-use p o te n tia l in  
the E astern  Seaboards o f Thailand as fo llo w s ะ

1. A v a ila b i l i t y  o f power ( e l e c t r i c i t y  and natural gas )
2. A v a i la b i l i t y  o f  water
3. T ran sportation  net (a ccess  road and highway, railw ay and 

sea  port in  r e sp e c t iv e  p r io r ity  o f importance)
4 . E x is t in g  land use and land cover
5. Marine g e o lo g ic a l c o n d itio n , p o te n tia l source for fresh  

water p o llu t io n , wind , and hazard (f lo o d ) in  r e sp e c tiv e  p r io r ity  o f
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importance.
6. Slope
7. Foundation
8. C on struction  M aterial

The in d u s tr ia l development can improve people l iv in g  
standard by c r ea tin g  more job app ortu nity  and h igher value added, 
r e s u lt in g  in  s ta b le  reg ion a l growth. The in d u str ia liz a tio n ,h o w e v e r , 
may cause se r io u s  c o n f l i c t s  a g a in st a g r ic u ltu r a l based s o c ie ty ,  such  
as land use and environm ent.

T herefore, the lim ita t io n  o f  the area such as l im ita t io n  by 
leg a l r e s t r ic t io n  eg . the primary fo r e s t  preserved in  n atio n a l park.
The r e s t r ic t io n  due to  the fo r e s t  in  Saraburi has decreased  from
about 493,066 r a is  or 22.06  p ercen ts o f  Changwat area to about
114,611 r a is  or 5 .1  p ercen ts o f  changwat area (Forest
Department,1 9 8 9 ). The remaining fo r e s ts  are e n t ir e ly  on the 
preserved  n a tio n a l fo r e s t  such as Khao Pong, Nam Tok Jed Sao N oi, 
Khao Yai and Khao Sam Lan N ational Park. The d estroyed  fo r e s t  were 
planned to  use as a g r o -fo r e s t  area and to  use as land fo r  se ttlem en t  
o f the lo ca l people l iv in g  th ere .

The m anipulation  o f the map o v er la y  technique as described  
above y ie ld s  the r e s u lt s  as summarized in Table 5 .1
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Table 5 .1  Weighted C a p a b ility  Values o f  Environmental F actors for  
In d u str ia l Land-use P o te n t ia l .

Environmental fa c to r su b c la ss  w eight c a p a b ility weight
• value C ap ab ility

I . In fra stru c tu re
a: a ccess  road and w ith in  1 kms 10 5 50

highways between 1-3 kms 4 40
between 3-5 kms 3 30
more than 5 kms 2 ' 14

b: ra ilw ays w ith in  1 kms 10 5 50
between 1-3 kms 4 40
between 3-5 kms 3 30
between 5 kms 2 20

11.w ater supply w ith in  1 kms 7 5 35
nearness to between 1-2 kms 4 28
mainstreams between 2-3 kms 3 21

more than 3 kms 2 14

I I I .  Slope 0 - 5 % 5 5 25
5-10 % 4 20

10-20 % 3 15
> 20 % ๆ 10
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Table 5 .1  ( c o n t . )

Environmental fa c to r su b c la ss  w eight c a p a b ility
value

weight
C ap ab ility

IV. R isk hazard
a. Flood inundated Fan 4 5 20

V a lley  P la in 4 16
D elta 3 12
Back Marsh 2 8

b. S o il  E rosion more than 3 kms 4 5 20
between 2-3 kms 4 16
between 1-2 kms 3 12
le s s  than 1 kms 2 ■ 8

V. Community more than 15 kms 4 5 20
between 10-15 kms 4 16
between 5-10 kms 3 12
le s s  than 5 kms 2 8

The map o f  land c a p a b ility  ra tin g  for in d u str ia l development 
p o te n tia l i s  shown in  fig u re  5 .1 . I t should be noted that raw 
m a ter ia ls  i s  the important fa c to r  fo r  land c a p a b ility  ra tin g  for  
in d u str ia l developm ent. These raw m ateria ls  includ e carbonate 
p o te n tia l  and raw m a ter ia ls  o f  a g r icu ltu r a l produce fo r  a g r icu ltu r a l  
b ase. The development o f  every kind o f in d u stry  w il l  cause 
in d u str ia l p o llu t io n . For in sta n ce , the cement in d u stry  can a ir  and
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n o ise  p o llu t io n  during the raw m ateria l e x tr a c t io n , m ining, crush ing, 
h au lin g  and p rodu ction . The a g r ic u ltu r a l base ind ustry  such as swine 
and chicken  feed in g  can cause su rfa ce  water contam ination during  
ra in y  season .

Wastes can r e s u lt  from any sta g e  o f  developm ent. In d u str ia l  
w astes should  be minimized by more e f f i c ie n t  use or by waste  
r e c y c lin g  b efore  d is p o s a l .  The w aste d isp o sa l by the open method has 
l i t t l e  p o llu t io n  co n tro l m easures. The w astes may be l e f t  untouched 
or th ey  may be in c in e r a ted . The open dump waste i s  a source o f  
p o l lu t ion ,h ea th  hazards, and environm ental d egrad ation . I t  i s  
u n d esirab le  and should  be avoided. The p referred  method o f  s o l id  
w astes d isp o sa l i s  s a n ita r y - la n d f i11 which i s  a method o f  d isp o s in g  
o f f  r e fu se  on land by co n fin in g  i t  to  the sm a lle st p r a c t ic a l  area and 
coverin g  i t  w ith  a layer o f  earth  each day. The sa n ita r y  la n d f i l l  
can create s o l id p o llu t io n , liq u id  p o llu t io n , g a sp o llu t io n , b io lo g ic a l  
p o llu t io n  and v isu a l p o llu t io n  (Howard and Remson, 1976).

For sa n ita r y  la n d f i l l  w aste d isp o sa l s i t e ,  the p o llu t io n  
p o te n tia l  from m unicipal w aste o f high m oisture content waste must be 
cosid ered  (JICA, 1990). The most s ig n if ic a n t  p o ss ib le  hazard from a 
sa n ita r y  la n d f i l l  i s  groundwater or su rface  water contam ination  
(K e lle r , 1979).

The fa c to r s  c o n tr o ll in g  the f e a s ib le  s i t e  o f  sa n ita ry  
l a n d f i l l  in clud e topographic r e l i e f ,  lo c a tio n  o f  groundwater ta b le ,  
amount o f  p r e c ip ita t io n , type o f  s o i l  and rock and the lo c a tio n  o f  
the d isp o sa l zone in  the su rface-w ater  and ground water flow  system .
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The most d e s ir a b le  s i t e  in  a humid c lim a te  should be buried w ell 
above the groundwater ta b le  in r e la t iv e ly  impermeable c la y  and s i l t .  
Any lea ch a te  produced w i l l  remain in  the v i c i n i t y  o f  the s i l t  and be 
degraded by n atu ral f i l t e r i n g  a c tio n  and base exchange o f  some ions 
between the c la y  and the lea ch a te . The id ea l s i t e  i s  above the water 
ta b le  which i s  underly  by impermeable rocks ( K e l le r ,1979)

The c r i t e r i a  to  be con sidered  fo r  sa n ita r y  la n d f i l l  waste 
d is a l  s i t e  s e le c t io n  includ e ะ ( i )  avoidance o f  the permeable
m ateria l such as lim eston e h ig h ly  fractu red  rock and gravel and sand 
p it s ;  ( i i )  avoidance o f  the swampy area , u n le ss  p roperly  drained to  
prevent d isp o sa l in to  stan d ing w ater; ( i i i )  the c la y  p i t s , i f  kept 
dry, may provide s a t is fa c to r y  s i t e s ;  ( iv )  f l a t  upland are favorable  
s i t e s  provided th at an adequate layer o f  impermeable m a teria ls  is  
a v a ila b le ;  (v) f lo o d  p la in s  l ik e ly  to  be inundated by su rface  water 
should not be con sid ered  as a ccep tab le  s i t e s  except the flo od
p ro te c tio n  d ike i s  provided, (v i)  the pemeable m ateria l w ith  high
water ta b le  i s  con sid ered  as unfavorable s i t e  (K el1 er ,1 9 7 9 ).

The fa c to r s  considered  byHoward and Remson (1978) are 
a c c e s s i b i l i t y  to  trucks for a l l  weather co n d itio n s , the e c o lo g ic a l  
co n d itio n  such as the e x is t in g  valu ab le  b o ta n ica l and fauna 
p reserved , and avoid  the area su sc e p tib le  to  e r s io n  and f lo o d in g .

V aldiya (1987) su ggested  that the sa n ita ry  la n d f i l l  s i t e s  
should be loca ted  on f l a t  te r r a in  w ith  the s lo p e  o f  le s s  than 10 
p ercen ts and fr e e  from flo o d in g  and the ground water le v e l  must be
w ell below the base o f  l a n d f i l l .
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Chaiyan Hintong (1992) su ggested  th at the favorab le  area for  
waste d isp o sa l s i t e  should  be above the known h ig h est recorded  
flo o d in g  le v e l  and c o n s is t in g  mainly o f  sandy c la y  and c la y ey  sand 
w ith  o c c a s io n a lly  gravel sand beds o f  s u f f i c ie n t  th ic k n e ss .

Seibenhuner and s i l i t o n g a  (1992) su ggested  that the su ita b le  
area fo r  waste d isp o sa l should avoid  the b est a g r ic u ltu r a l area , 
m ilita r y  area , f lo o d  prone area , n a tio n a l parks, d ep o s it o f  mineral 
resou rces and to u r is t  a t tr a c t io n  area . The h au ling  d is ta n ce  to  
d isp o sa l s i t e s ,d e p th t o  ground water ta b le  and the th ick n ess o f  the  
u n d erly in g  rock are a ls o  the c r i t e r ia  for d isp o sa l s i t e  s e le c t io n .  
The ground water ta b le  in  the s i t e  must be deeper than 2 m. and the 
impounding bedrock must be at le a s t  20 m. th ick .

In the present stu d y, the fa c to r s  considered  for land 
c a p a b ili ty  for  sa n ita r y  la n d f i l l  w aste d isp o sa l s i t e  includ e s i t e  
geo logy  e s p e c ia l ly  the u n it o f Nong Pong and Sub Bon Formation which 
c o n s is t  m ainly o f  sh a le  and s la t y  sh a le  and minor interbedded  
siltsto n ea n d sa n d sto n e  (chaiyan H in ton g ,1981 and Vivat 
P a ijitp rap a p orn et a l . ,1 9 8 3 ) . In a d d it io n , depth to  s t a t i c  water le v e l  
f lo o d  inundated area , hauling d is ta n t ,  water supply , s o i l  e ro sio n , 
and s lo p e  are a ls o  the fa c to r s  in co n sid era tio n . More over , the leg a l  
r e s tr ic t e d  areas are not con sidered  fo r  s e le c t io n .

A fter  w eighted  ra tin g  land c a p a b ility  , the c a p a b ility  maps 
o f  o f  each op tion  are prepared and p resented(F igure 5 .1  and 5 .2 )
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Table 5 .2  Weighted C a p a b ility  V alues o f  Environmental Factors fo r  
S an itary  L a n d fill  Waste D isp osal Landuse P o te n t ia l .

Environmental fa c to r  su b c la ss w eight c a p a b ility
value

weight
C ap ab ility

I .  Geology s l a t e , s l a t y  sh a le 10 5 50
(Pn and Ps )
v o lc a n ic  rocks 4 40
Quaternary d ep o s its 3 30
lim e sto n e ,th in  bedded 2 10

I I .  Ground water more than 10 m. 8 5 40
(depth to between 6-10 m. 4 32
s t a t i c  water between 2-6 m. 3 24
l e v e l ) le s s  than 2 m. 2 16

I I I .  Flood Fan 6 5 30
inundated V a lley  p la in 4 24

D elta 3 18
Back marsh 2 12

IV. Hauling le s s  than 10 kms 5 5 25
d is ta n t between 10-20 kms 4 20

(from major between 20-30 kms 3 15
community) more than 30 kms 2 10
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Table 5 .2  (c o n t .)

Environmental fa c to r  su b c la ss w eight c a p a b ili ty weight
value C ap ab ility

V. Water supply more than 3 kms 3 5 15
(nearness to between 2-3 kms 4 12
main stream ) between 1-2 kms • 3 9

le s s  than 1 km 2 6

VI. S o il  erosio n more than 3 kms 2 5 10
between 2-3 kms 4 8
between 1-2 kms 3 6
le s s  than 1 km 2 4

V II.S lop e 0 -  5 % 2 5 10
5 -  10 % 4 8
10-20 % 3 6
> 20 % 2 4

Figure 5 .2  shows the map o f land c a p a b ili ty ra tin g  for
sa n ita r y  waste d isp o sa l area. The area in most su ita b le c a teg o r ie s
are recommended for  fu tu re  d e ta ile d  study for waste d isp o sa l s i t e .

In th is  stu d y , the inform ation i s  p resented  in the small 
s c a le  map, th e r e fo r e , unmappable u n it i s  not i l lu s t r a t e d  in the map.
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