
CHAPTER I 

INTRODUCTION

1.1 Background

Changwat S a rab u ri i s  s i t u a t e d  in  th e  c e n t r a l  p a r t  o f 
T h a ilan d . In  th e  N a tio n a l Economic and S o c ia l Development P lan  
numbers 6 and 7 choose S a rab u ri a s  a  c e n te r  o f  developm ent fo r  
i n d u s t r i a l  and t r a n s p o r ta t io n  ju n c t io n  betw een th e  c e n t r a l  p a r t ,  th e  
n o r th ,  th e  n o r th e a s t  and th e  e a s te r n  p a r t s  e s p e c i a l ly  to  E a s te rn  
Seaboard  I n d u s t r i a l  A rea.

S a ra b u r i has p le n ty  o f raw m a te r ia ls  fo r  cement and c e r a m ic ,’ 
in d u s try  ,su ch  a s , l im e s to n e  and sh a le  fo r  cement in d u s tr y  and d ic k i t e  
o r p y r o p h y l l i t e  fo r  ceram ic in d u s tr y .  M oreover, th e re  a re  th e  
e x i s t in g  n a tu r a l  gas p ip e l in e ,  e l e c t r i c i t y  power t ra n s m is s io n  l in e  
and good t r a n s p o r t a t i o n  netw ork p ass  th ro u g h  S a rab u ri to  Bangkok th a t  
i s  th e  g r e a t e s t  consumer in  th e  c o u n try . B e s id e s , th e  i n d u s t r ia l  
developm ent w il l  a ls o  in c re a s e  th ro u g h  th e  a g r i c u l t u r a l  land  use 
and p o l lu t io n .  T h e r e f o r e ,d é te rm in â t ion  o f th e  re s o u rc e s  fo r  optimum 
u t i l i z a t i o n  o f  a g r ic u l t u r a l  lan d  and minimum th e  e f f e c t  o f 
developm ent sh o u ld  be r e a l i z e d .

A te rm  " e n v iro n m e n ta l  g e o lo g y "  i s  w id e ly  u s e d  among
g e o l o g i s t s .  The te rm  was i n i t i a t e d  by H a c k e tt  (1 967) t o  i d e n t i f y  a
new o r i e n t a t i o n  f o r  th e  s tu d y  and u s e  o f  g e o lo g y  in  c o o r d in a te d  and
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Environm ent may be c o n s id e re d  as  th e  t o t a l  s e t  o f  
c ircu m s ta n ce s  th a t  su rro u n d  an in d iv id u a l  o r  a community. I t  may be 
d e f in e d  in to  two p a r t s  ะ f i r s t ,  p h y s ic a l  c o n d it io n s  such  as  a i r ,  
w a te r , land fo rm s, e t c .  w hich a f f e c t  th e  grow th and developm ent o f  an 
in d iv id u a l  o r  a  community ; and second , s o c ia l  and c u l t u r a l  a s p e c ts  
such  a s  e th i c s ,  econom ics, a e s th e t i c s  e t c .  which a f f e c t  th e  b eh av io r 
o f  an in d iv id u a l  o r  a  community.

E nvironm ental geo logy  i s  th e  a p p l ic a t io n  o f  g e o lo g ic a l  
in fo rm a tio n  to  human problem s en co u n te red  in  th e  p h y s ic a l 
env ironm en t. I t  in c lu d e s  e v a lu a t io n  o f  n a tu r a l  h aza rd s  to  m inim ize 
lo s s  o f human l i f e  and p r o p e r t ie s  damage ; e v a lu a t io n  o f th e  
lan dscape  fo r  s i t e  s e l e c t io n ,  lan d -u se  p la n n in g , and e v a lu a t io n  o f 
e a r th  m a te r ia l s  to  d e te rm in e  t h e i r  p o te n t i a l  use as  re so u rc e s  o r 
w aste  d is p o s a l  s i t e s  and th e  e f f e c t  on human h e a l th ,  and to  a s s e s s  
th e  need fo r  c o n se rv a tio n  p r a c t i c e s  (K e lle r ,  1979).

1 .2  O b je c tiv e s  o f  th e  s tu d y

The aims o f  t h i s  s tu d y  a re  to  ( i )  com pile an e x i s t i n g  
in fo rm a tio n  o f  so c io -eco n o m ic , geo logy  and r e s o u rc e s ,  ( i i )  an a ly ze  
and i n t e r p r e t  th o se  in fo rm a tio n s  in  term  o f  l im i t a t i o n  and adv an tage , 
( i i i )  recommend th e  a re a  fo r  i n d u s t r i a l  a re a  and s a n i t a r y  la n d f e l l

i n t e g r a t e d  m anner. I t  was a p p l i e d  to  p r o j e c t  an d  c o n d u c te d  by The
I l l i n o i s  G e o lo g ic a l  S u rv ey  in  1962 (B e tz ,  1 9 7 5 ).

w aste  d is p o s a l  s i t e .
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1 .3  L o ca tio n  o f  th e  s tu d y  Area

S a ra b u ri p ro v in ce  i s  s i t u a t e d  in  th e  n o r th e a s t  o f  Bangkok 
m e tro p o lita n  and co v e rs  a re a  abou t 3 ,576  sq u a re  k ilo m e te rs  o r 
2 ,2 3 5 ,0 00  r a i s .  I t  l i e s  betw een l a t i t u d e  14° 13* N to  15° 5 ’ N and 
th e  lo n g itu d e  100° 3 5 ’ E to  101° 3 7 ’ E (F ig u re  1 .1 ) .  I t  i s  about 108 
k ilo m e te rs  from Bangkok v ia  th e  N a tio n a l Highway N o .l ,  about 113 
k ilo m e te rs  by ra i lw a y  and about 165 k ilo m e te rs  a lo n g  th e  Chao P hraya 
R iv e r and th e  P asak  R iv e r . I t  i s  bounded in  th e  n o r th  by Lop B uri 
P ro v in c e , th e  e a s t  by Nakhon R atchasim a and Nakhon Nayok P ro v in c e s , 
th e  w est by P h ra  Nakhon s i  A yu tthaya P ro v in ce  and th e  so u th  by 
Phranakhon s i  A yu tth aya , Pathum Thani and Nakhon Nayok P ro v in ces 
(F ig u re  1 .2 ) .

1 .4  P re v io u s  I n v e s t ig a t io n

Many w orkers s tu d ie d  in  t h i s  a re a  fo r  many d i f f e r e n t  
o b je c t iv e s .  Brown e t  a l .  (1951) s tu d ie d  th e  upper P a la e o z o ic
lim es to n e  u n i t  co v e rin g  th e  s tu d ie d  a re a  and v i c i n i t y .  He d e s ig n a te d  
i t s  a s  th e  R a tb u ri lim es to n e  a f t e r  th e  typ e  l o c a l i t y  in  changwat 
R a tb u r i .  Moreaux e t  a l .  (1959), Kobayashi (1960), Klorape (1962) and 
Toriyam a and Sugi (1955) s tu d ie d  f o s s i l s  in  lim es to n e  and o th e r  rock  
ty p es  c o v e rin g  th e  s tu d ie d  a re a  and v i c i n i t y .  Borax and S tew art 
(1966) c o r r e la te d  th e  P a la e o z o ic  s t r a t ig r a p h y  o f  th e  N o rth e a s te rn  
T h a ilan d  in c lu d in g  th e  n o r th e a s te rn  p a r t  o f  th e  s tu d ie d  a re a .  K aset 
P ita k p a iv a n  e t  a l .  (1969) r e p o r te d  th e  Perm ian f o s s i l s  from th e  
lim es to n e  in  changwat S a ra b u r i .  The Departm ent o f  G eology, 
ch u la lo n g k o rn  U n iv e rs i ty  s e le c te d  S a ra b u ri a re a  fo r  fo u r th  y ea r
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s tu d e n t f i e l d  work in  summer seaso n  f o r  s e v e ra l  academ ic y e a r  ( i . e .  
1963, 1970, 1971, 1972 and 1985). In  1992, a  fo u r th  y e a r  s tu d e n t o f 
t h i s  d ep a rtm e n t, M ontri choowong perform ed th e  s e n io r  p r o je c t  on th e  
p re lim in a ry  env iro nm en ta l g e o lo g ic a l  assessm en t fo r  re g io n a l  p lan n in g  
in  Changwat S a ra b u r i .  Dawson (1978) re p o r te d  th e  s tu d y  on 
s t r a t ig r a p h y  a lo n g  highway n o .21 (Phu Khae-Lom Sak) betw een k ilo m e te r  
6 -1 4 . C haiyan H in tong  (1976 and 1981) com piled  th e  g e o lo g ic a l  map 
s c a le  1 :25 0 ,000  (ND 47-8) changwat P hra  Nakhon s i  A yu tth ay a  which 
covered  most o f  th e  s tu d ie d  a re a .  The work d e s c r ib e d  on th e  
l i th o lo g y ,  s t r a t ig r a p h y ,  g en e ra l s t r u c tu r e  and econom ic m in e ra ls . 
P rasong  Phothong (1986) s tu d ie d  geo logy  and s t r u c t u r a l  geo logy  o f 
Perm ian R a tb u ri group in  Changwat S a ra b u r i .

Q u a te rn a ry  Geology and Geomorphology ะ In  1967, A lekseev  and 
Takaya a tte m p te d  to  e s t a b l i s h  th e  Upper C enozoic s t r a t ig r a p h y  o f th e  
C e n tra l P la in  b ased  m ain ly  on th e  morphology o f  th e  d e p o s i t s ,  
l i th o lo g y  and a  few f o s s i l s .  Takaya (1968, 1971 and 1972) re p o r te d  
h is  ‘ s tu d y  on Q u a tern a ry  o u tc ro p s  in  C e n tra l P la in  in  more d e t a i l .  
Takaya and Narong Thiram ongkol (1982) s tu d ie d  Chao P hray a  D e lta  o f 
T h a ilan d  and d iv id e d  in to  in  b lo ck s based  on p h y s ic a l  environm ent fo r  
r i c e  grow ing . Narong Thiram ongkol (1982) co n tin u ed  h is  works on 
geom orphology o f th e  Lower C e n tra l P la in ,  T h a ilan d .

W ater re s o u rc e s  ะ Sahat Buenchuen (1978) s tu d ie d  r a i n f a l l  and 
s tream  ru n -o f f  o f P asak  B as in . Sabur (1982) an a ly zed  and compared 
methods o f  f lo o d -fre q u e n c y  a n a ly s is  in  many r i v e r  b a s in s  in  T h a ilan d , 
charoen  P ian ch a ro en  e t  a l .  (1962) produced th e  h y d ro g e o lo g ic a l map o f 
C e n tra l P la in  and E a s te rn  P a r t  o f  T h a ilan d  in  s c a le  1 :5 0 0 ,0 00 .
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Somkid Buapeng (1988) s tu d ie d  some groundw ater c h e m is try  from many 
w e lls  in  Changwat S a ra b u r i .  Royal I r r i g a t i o n  D epartm ent (RID) has 
p u b lish e d  annual r u n -o f f  o f  r i v e r  b a s in s  in  T h a ilan d .

M ineral R esource : Jumpon Kuentag (1979) s tu d ie d  on maxi 
d e p o s i t s  a t  Ban Mo. V ivat P a i j i tp r a p a p o r n  e t  a l .  (1984) s tu d ie d  on 
lim e s to n e s , m arble and d o lo m ite  in  map sh e e t Changwat P h ra  Nakhon Si 
A yu tthaya  s c a le  1 :2 5 0 ,0 00 . V u t t ig a n ta  Suksoem (1988) r e p o r te d  h is  
s tu d y  on lim es to n es  and d o lo m ite  co v e rin g  th e  s tu d ie d  a re a  and 
v i c i n i t y .

C o n s tru c tio n  m a te r ia ls  ะ T h ap an it A im asiri (1990) p re se n te d  
some e n g in e e r in g  p r o p e r t i e s  o f l a t e r i t e / l a t e r i t i c  s o i l s ,  sand and 
lim es to n es  which u sed  in  c o n s tru c t io n  o f Rang s i t  -  S a ra b u r i Highway. 
Somwang changsuwan (1991) com piled and an a lyzed  some e n g in e e rin g  
p r o p e r t i e s  o f  lim es to n es  in  changwat S a rab u ri and v i c i n i t y .

S o i ls  : Charoem W ongv isitr a n g s r i  e t  a l .  (1981) re p o r te d  t h e i r  
s tu d y  on s o i l s  map o f  changwat S a rab u ri s c a le  1 :1 0 0 ,0 0 0 . Pranom 
K aosuta e t  a l .  (1986) r e p o r te d  t h e i r  work on land  use p la n n in g  fo r  
a g r ic u l tu r e  o f changwat S a ra b u r i .

H azards : P r in y a  N u ta lay a  e t  a l .  (1985) com piled  th e  se ism ic  
so u rce  and maximum ea rth q u ak e  i n t e n s i t y  map o f  T h a ilan d  and a d ja c e n t 
a r e a s .  Ohkura e t  a l .  (1989) s tu d ie d  LANDSAT images o f  d ry  and ra in y  
seaso n s  and an a ly zed  th e  f lo o d - in u n d a te  a re a  o f C e n tra l P la in s ,
T h a ilan d .
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G eneral ะ chutaraas N ie lse n  (1988) s tu d ie d  to u rism  developm ent 
p la n n in g  in  S a ra b u ri and Lop B uri p ro v in c e s . P reech a  T osai (1990) 
s tu d ie d  developm ent p la n n in g  q u id e l in e  o f  S a ra b u ri P ro v in c e . 
S a ra b u r i P ro v in c ia l  o f f i c e  (1991) r e p o r te d  so c io -econ o m ic  o f  Changwat 
S a ra b u r i .  Japan  In te r n a t io n a l  C o o p era tio n  Agency (JICA, 1990) 
p roposed  th e  s t r a t e g i e s  o f  t r i - s e c t o r  b a la n c e  economy ( a g r i c u l tu r e ,  
in d u s try  and s e r v ic e )  o f  th e  Upper C e n tra l Region (UCR), in c lu d in g  
S a ra b u ri a r e a .

1 .5  Human I n t e r a c t io n  w ith  The Environm ent

Human a c t i v i t i e s  can cause o r a c c e le r a te  perm anent change in  
n a tu r a l  sy s tem s. The impact o f humans on th e  g lo b a l environm ent i s  
b ro a d ly  p ro p o r t io n a l  to  th e  s iz e  o f  th e  p o p u la tio n  as  w e ll as  to  th e  
le v e l  o f  te c h n o lo g ic a l  developm ent a ch ie v e d . The in c re a s e  in  
p o p u la tio n  cau ses  th e  e v o lu t io n a ry  o f u rb an  a re a s  from th e  farm to  
th e  sm all town, to  th e  c i t y  and to  th e  la rg e  m e tro p o lita n  a re a .  I f
th e  grow th i s  p ro p e r ly  p lan ned  and d i r e c t e d ,  u rban  a re a s  sh ou ld  be 
a b le  to  m a in ta in  a t  l e a s t  a rough b a la n c e  betw een a c c e p ta b le  
environm ent d e g ra d a tio n  and c o n s t ru c t iv e  u se  o f  environm ent (K e lle r ,  
1979).

1 .5 .1  H ydrology and Human Use

W ater i s  a  fundam ental re so u rc e  fo r  p eo p le , in d u s try  and 
i r r i g a t i o n .  S evere w ate r problem s a r i s e  because  i t  i s  o f te n  n o t 
s u i t a b ly  d i s t r i b u t e d  fo r  human u se . I f  th e re  i s  too  much w ate r i t  
w i l l  c r e a te  f lo o d s  and i t  to o  l i t t l e  w i l l  cause  d ro u g h ts , o r  i f  th e
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q u a l i ty  i s  p o l lu te d  i t  w i l l  cause d is e a s e  and ru in  c ro p s . When we 
u n d e rs ta n d  and use  i t  in  a  r i g h t  way w ate r can be a  t r u e  and w orthy 
s e rv a n t o f  mankind, b u t when we n e g le c te d  and abu sed , i t  can be 
f ie n d is h  ty r a n t  and d e s tro y e r  (C o a tes , 1985).

1 .5 .1 .1  H y d ro lo g ica l c y c le

The w o rld ’s re s o u rc e s  a re  locked  in to  th e  h y d ro lo g ic a l  c y c le  
whereby e v a p o ra tio n  o f  ocean w ate r becomes e n t r a in e d  in to  th e  
a tm osphere . P r e c i p i t a t i o n  from th e  sky p ro v id e s  w a te r to  la k e s , 
s tre am s and wet la n d s . In  a d d i t io n ,  some w ate r may s in k  below th e  
land  s u r fa c e  and become p a r t  o f th e  g ro un dw ater. U lt im a te ly , a l l  
th e s e  c o n t in e n ta l  w a te rs  flow  back to  th e  ocean and become re c y c le  
once a g a in  (C a a te s , 1985).

1 .5 .1 .2  Ground W ater M ining and Land S ubsidence

A c o n d it io n  known as ground w ate r overpum ping i s  produced 
when e x c e s s iv e  pumping r a t e  c o n tr ib u te s  to  a  low ering  o f  th e  w a te r 
t a b l e .  Thus, d is c h a rg e  exceeds re c h a rg e , and e a r th  m a te r ia ls  a re  
d ew a te red . Such a c o n d it io n  can lead  to  a  t i g h t e r  pack in g
arrangem ent o f  sed im en ts  w ith  r e s u l t i n g  su b s id en ce  and f i s s u r i n g  o f 
th e  lan d  s u r fa c e  (C o a te s , 1985).

ESCAP (1985) concluded  th a t  Bangkok was s i t u a t e d  over 1,000 
m eters  o f s o f t  se d im en ts , m o stly  sand and c la y .  The t o t a l  r a t e  o f 
ground w a te r pumpage in  Bangkok m e tro p o lita n  a re a  in  1985 in c lu d in g  
b o th  p r iv a te  and p u b lic  s e c to r  was about 1 .3  m il l io n  c u b ic  m eters p e r
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day . The in te n s iv e  o f  purapage o f  g roundw ater from in te rc o n n e c te d  
sand a q u i f e r s  in  e a s te r n  Bangkok has r e s u l t e d  in  th e  low ering  o f  th e  
ground s u r fa c e  and th e  developm ent o f  a  m ajor su b s id en ce  bowl.

A nother r e s u l t  o f  d ew a te rin g  o f  th e  sand a q u i f e r s  in  Bangkok 
i s  h ig h ly  s a l in e  co n n ate  w ate r b eg in  le a k in g  o u t o f  m arine c la y s  
sandw iched in  th e  s e c t io n  betw een th e  sands o r  se a  w a te r has been 
in tro d u c e d  in to  th e  sands where th e  c la y  a t  th e  s u r fa c e  i s  m iss in g .

1 .5 .1 .3  Pol lu t  ion

S ources o f  p o l lu t io n  may be su b d iv id ed  in to  p o in t  so u rc e s  and 
n o n -p o in t s o u rc e s . P o in t so u rces  a re  so u rc e s  from which p o l lu ta n t s  
a re  r e le a s e d  a t  one r e a d i ly  sp o t such as  a sewer o u t l e t ,  a  s t e e l  
m i l l ,  a  s e p t i c  tan k  and so  f a r .  N on-poin t so u rces  a re  more d i f f u s e  
in c lu d in g  f e r t i l i z e r  ru n -o f f  from fa rm land , a c id  d ra in a g e  from 
abandoned s te p  m ine. The p o in t so u rc e s  a re  o f te n  e a s i e r  to  i d e n t i f y  
as  p o te n t i a l  p o l lu t io n  problem s. They a re  a ls o  e a s ie r  to  m on ito r 
s y s te m a t ic a l ly  (Montgomery, 1989).

1 .5 .2  M ineral R esources and Environm ent

T here a re  two c la s s e s  o f s o l i d  m in era l r e s o u rc e s .  The f i r s t  
has v a lu e  th a t  i s  c r i t i c a l l y  dependent upon i t s  lo c a t io n .  For 
exam ple, san d , g ra v e l  and cement ro ck  a re  o f  low u n i t  v a lu e  and 
t r a n s p o r t a t i o n  acco u n ts  fo r  o n e -h a lf  o r  more o f  th e  c o s t s .  The 
second c la s s  o f m in era l re so u rc e s  has s u f f i c i e n t  v a lu e  to  j u s t i f y  
lo c a l c o n c e n tra t io n  and long d is ta n c e  sh ip m en t. C opper, i ro n ,  g o ld
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and s i l v e r  a re  members o f t h i s  g roup . A c tu a l ly , most m ineral 
re s o u rc e s  a re  in te rm e d ia te  typ es w ith  th e  r a t i o  o f  b u lk  to  v a lu e  
d e te rm in in g  th e  econom ic f e a s i b i l i t y  o f  sh ip p in g  to  d i s t a n t  m arkets 
(Howard and Remson, 1978).

1 .5 .2 .1  Geology and M ineral R esources

The geo logy  o f  economic m in era l and ro ck  m a te r ia ls  i s  as 
d iv e r s i f i e d  and complex as  th e  p ro c e sse s  re s p o n s ib le  fo r  t h e i r  
fo rm a tio n  o r accu m u la tio n  in  n a tu ra l  env ironm en t.

The g e n e s is  o f  m in era l re so u rc e s  w ith  com m ercial v a lu e  can be 
su b d iv id ed  in to  4 c a te g o r ie s  : f i r s t ,  igneous p ro c e s s e s , in c lu d in g  
c r y s t a l  s e t t l i n g  and l a t e  magmatic and h ydro therm al a c t i v i t i e s  ; 
second , m etam orphic p ro c e s se s  such as c o n ta c t  metamorphism ; t h i r d ,  
sed im en ta ry  p ro c e s s e s , in c lu d in g  accu m ula tion  in  o c e a n ic , lak e , 
s tre a m , wind and g l a c i a l  env ironm ents ; and fo u r th ,  w ea th e rin g  
p ro c e s se s  such  as  s o i l  fo rm atio n s  and in s id e s  ( in -p la c e )
c o n c e n tra t io n  o f in s o lu b le  m in e ra ls  in  w eathered  ro ck  d e b r is  (K e lle r ,  
1979).

1 .5 .2 .2  E nvironm ental Impact o f  M ineral Development

The impact o f m in era l e x p lo i t a t io n  on th e  environm ent v a r ie s  
w ith  th e  s ta g e  o f  developm ent o f  th e  re s o u rc e s . The e x p lo ra t io n  and 
t e s t i n g  s ta g e  in v o lv e  c o n s id e ra b ly  le s s  im pact than  th e  m ining and 
p ro c e s s in g  s ta g e s  which may have a  c o n s id e ra b le  im pact on th e  lan d , 
w a te r , a i r  and b io lo g ic  re s o u rc e s . However, m in im izing  env ironm en ta l
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d e g ra d a tio n  caused  by m ining may be v e ry  d i f f i c u l t  c o n s id e r in g  th a t  
demand f o r  m in e ra ls  i s  c o n tin u in g  to  grow w h ile  th e  volume o f  h ig h ly  
c o n c e n tra te d  m in e ra ls  d e p o s i ts  d im in ish  (K e lle r ,  1979).

1 .5 .3  N a tu ra l H azards

1 .5 .3 .1  S eism ic  H azards

E arthq u ak es a re  th e  d e te c ta b le  sh ak in g  o f th e  e a r t h ’ร s u r fa c e  
r e s u l t i n g  form se ism ic  wave g en e ra te d  by a  sudden r e le a s e  o f  energy  
from w ith in  th e  e a r th .  S u rface  e f f e c t s  in c lu d e  damage to  o r 
d e s t r u c t io n  o f  s t r u c tu r e s  ; f a u l t s  and c r u s t a l  w arp ing , su b s id e n c e , 
l iq u e f a c t io n  and s lo p e  f a i l u r e s  o f f s h o re  o r onshore ; and tsunam is 
and s e is h e s  in  w a te r b o d ies  (H unt, 1984).

To d e l in e a te  ea rth q u ak e  e f f e c t ,  s e ism ic  zon ing  map is  
p re p a re d  in  r e l a t i o n  to  some ea rth q u ak e  p aram ete rs  such a s  m agnitude, 
i n t e n s i t y ,  a c c e le r a t io n ,  a c t iv e  f a u l t ,  p r o b a b i l i ty  o f o cc u rre n c e  and 
o th e r s  (S an to so , 1982).

1 .5 .3 .2  F lo od ing  Frequency

Sabur (1982) concluded  th a t  by u s in g  p r o b a b i l i ty  a n a ly s is  o f 
Gumbel’s th e o ry  and o th e r s  fo r  r i v e r s  in  T h a ilan d  i s  s u i t a b le  and
s im p le .
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1 .5 .3 .3  F lood  In undated  A rea

Ohkura (1982) u s in g  LANDSAT images in  d ry  and r a in y  seaso n  
fo r  s e v e r a l  y e a rs  combined w ith  geom orphology o f  C e n tra l P la in  to  
c o n s tru c t  f lo o d  in u n d a ted  a re a .

1 .5 .4  W aste D isp osa l

W aste i s  produced  a t  home, by in d u s tr y ,  by a g r ic u l tu r e  and by 
sto rm  r u n - o f f .  Waste cou ld  be s o l i d ,  l iq u id  o r  g aseo u s . For s o l id  
w aste  th e re  a re  many methods o f  d is p o s a l ,  eg . open dump, land  f i l l ,  
d is p o s a l  a t  s e a ,  in c in e r a t io n ,  com posting , b a t in g  & sh re d d in g , anim al 
fe e d , re s o u rc e s  and energy  reco v e ry  (F lem ing, 1974).

The C a l i f o r n ia  Departm ent o f W ater R esources c l a s s i f i e s  s o l id  
w aste  d is p o s a l  s i t e  on th e  b a s is  o f p o te n t i a l  fo r  im p a irin g  th e  
q u a l i t y  o f  s u r fa c e  and ground w a te r . The c l a s s i f i c a t i o n  i s  based  on 
th e  f a c t  th a t  th e  p h y s ic a l  c h a r a c t e r i s t i c s  o f a  d is p o s a l  s i t e  c o n tro l  
th e  type o f w aste s  th a t  can be s a f e ly  d isp o se d  o f f  w ith o u t r e s u l t i n g  
in  w a te r p o l lu t io n .

T hree g e n e ra l c la s s e s  o f d is p o s a l  s i t e s  have been e s ta b l is h e d :

C lass  I ะ D isp o sa l s i t e s  a re  lo c a te d  on non w a te r b e a r in g  
ro cks o r  on ro ck  c o n ta in in g  i s o la te d  b o d ies  o f u n u sab le  g roundw ater. 
S i t e s  a re  lo c a te  more th an  150 m eters  (500 f e e t )  from a d ja c e n t 
s u r fa c e  w a te r , and f a c i l i t i e s  a re  p ro v id ed  to  d iv e r t  s tream  around 
th e  s i t e .  Except f o r  r a d io a c t iv e  m a te r ia l s ,  th e re  i s  no l im i ta t io n
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on th e  ty p e  o f  m a te r ia l ,  l iq u id  o r  s o l id  th a t  may be dumped.

C lass  I I  ะ D isp o sa l s i t e s  may be u n d e r la in  by u s a b le , 
co n fin ed  o r  f r e e  groundw ater where th e  low est e le v a t io n  o f th e  
d is p o s a l  s i t e  i s  a t  l e a s t  2 f e e t  above th e  h ig h e s t  a n t i c ip a te d  ground 
w ate r l e v e l .  The e x a c t d is ta n c e  s e p a r a t in g  th e  bottom  o f  th e  f i l l  
and th e  h ig h e s t  ground w ate r le v e l i s  d ete rm in ed  by d r i l l i n g  and 
e v a lu a te d  on a  c a se -b y -c a se  b a s i s .

A djacen t s u r fa c e  w a te r must be exc luded  from th e  s i t e  a s  in  
th e  C lass  I d is p o s a l  s i t e  and d isc h a rg e  to  s u r f a c e  w ate r is  
p r o h ib i l t e d .

The m a te r ia ls  th a t  can be d isp o se d  o f th e  th e s e  s i t e s  in c lu d e  
decom posable o rg a n ic  w aste s  as w ell a s  o th e r  s o l id  w a s te s . S p e c if ic  
exam ples in c lu d e  g arb ag e , dead an im als ; p la n t  w aste s  from 
a g r ic u l t u r e .

C lass  I I I  D isp o sa l s i t e s  a f fo rd  l i t t l e  o r no p r o te c t io n  to  
u n d e r ly in g  o r a d ja c e n t w a te rs . D eb ris  c o n tro l  must be p r a c t ic e d .  
Only non w a te r s o lu b le ,  non decom posable in e r t  s o l id s  may be d isp o se d  
o f  th e  s i t e .  Examples a re  n a tu ra l  e a r th ,  ro ck , sand and g ra v e l ,  
c o n c re te  and c o n s t ru c t io n  m a te r ia l s .

Any m a te r ia l  th a t  can be d isp o se d  o f f  in  a C la ss  I I  s i t e  can 
a ls o  be d isp o se d  o f f  in  a  c la s s  i s i t e ,  s im i l a r ly ,  an y th in g  th a t  can 
be d isp o se d  o f f  in  a  c la s s  I I I  s i t e  i s  a c c e p ta b le  in  e i t h e r  a  C lass  I 
o r  C la ss  I I  s i t e  (Howard & Renson, 1978).
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