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Dear Dick: 

Enc losed  a r e  f o u r  ( 4 )  c o p i e s  of t h e  s u b j e c t  r e p o r t .  Key f i n d i n g s  
of t h e  s i t e  i n v e s t i g a t i o n  a r e :  

r About 300,000 cu yd ( i n  p l a c e )  of  r e f u s e  and s o i l  w i l l  be 
removed i n  t h e  o p e r a t i o n ;  t h e  e x c a v a t i o n  w i l l  c o v e r  
rough ly  10  a c r e s  t o  a  dep th  of 19 f t .  

S o i l  u n d e r l y i n g  t h e  Avondale s i t e  has no t  been s i g n i f i -  
c a n t l y  c o n t a m i n a t e d ;  t h e r e f o r e ,  ma jo r  o v e r e x c a v a t i o n  i s  
no t  w a r r a n t e d .  

r Toxic  c o n c e n t r a t i o n s  of g a s e s  w i t h i n  t h e  r e f u s e  were not 
d e t e c t e d ,  a l t h o u g h  a  p r e c a u t i o n a r y  program of job  s i t e  
and community s a f e t y  i s  recommended. 

Some i s s u e s  remain t o  be r e s o l v e d .  The most i m p o r t a n t  c o n c e r n :  
whe the r  t o  u t i l i z e  an a c c e l e r a t e d  c o n s t r u c t i o n ~ s c h e d u l e ;  which of 
t h e  Yuma Road L a n d f i l l  a p p u r t e n a n c e s  a r e  t o  be i n c o r p o r a t e d  i n t o  
t h e  r e d i s p o s a l  p r o j e c t ;  and how t o  e x p e d i t e  p e r m i t t i n g .  

I s u g g e s t  t h a t  a  meet ing  be a r r a n g e d  between SCS and r e p r e s e n t a -  
t i v e s  of t h e  D i s t r i c t ,  t h e  County L a n d f i l l  Depar tment ,  and t h e  
Ar izona  Department  of  H e a l t h  S e r v i c e s  (ADHS) t o  d i s c u s s  t h e s e  
i s s u e s ,  a s  soon a s  p r a c t i c a l  a f t e r  you have had a  chance  t o  
review t h i s  r e p o r t .  
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M r .  R i c h a r d  G. P e r r a u l t  
December 2 6 ,  1 9 8 4  
Page Two 

I n  t h e  i n t e r i m ,  p l e a s e  c a l l  i f  y o u  have  any q u e s t i o n s .  

V e r y  t r u l y  y o u r s ,  

Mark  B. B e i z e r .  $LE. 
P r o j e c t  ~ a n a g e k  

K r i  
S e n i o r  P r o j e c t  E n g i n e e r  
S C S  ENGINEERS 

MBB/KKS:rwb 
E n c l o s u r e  
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SECTION 1 

INTRODUCTION AND BACKGROUND 

T h i s  r e p o r t  d i s c u s s e s  t h e  e x c a v a t i o n  a n d  r e m o v a l  o f  a l l  

d e p o s i t e d  r e f u s e  a t  t h e  A v o n d a l e  L a n d f i l l  a n d  i t s  h a u l  t o  and  

r e d i s p o s a l  a t  a  s i t e  a b o u t  1 0  m i l e s  w e s t  n e a r  t h e  i n t e r s e c t i o n  o f  

Yuma Road a n d  A i r p o r t  Road. 

The A v o n d a l e  L a n d f i l l  was o p e r a t e d  d u r i n g  1 9 7 9  and  1 9 8 0  b y  

M a r i c o p a  C o u n t y .  I t  i s  l o c a t e d  i n  t h e  f l o o d p l a i n  o f  t h e  Agua 

F r i a  R i v e r  a l o n g  t h e  w e s t  bank  j u s t  n o r t h  o f  t h e  B u c k e y e  Road 

b r i d g e  ( s e e  F i g u r e  1 ) .  R e f u s e  i s  d e p o s i t e d  o v e r  a b o u t  1 0  a c r e s  

t o  r e p o r t e d  d e p t h s  o f  1 5  t o  20  f t  b e l o w  p r e v a i l i n g  g r a d e  a d j a c e n t  

t o  t h e  wes t .  A l t h o u g h  no d e t a i l e d  v o l u m e t r i c  r e c o r d s  w e r e  k e p t ,  

t h e  C o u n t y  e s t i m a t e s  t h a t  a b o u t  250,000 c u  y d  o f  s o l i d  w a s t e ,  

c o n s i s t i n g  p r i m a r i l y  o f  m u n i c i p a l  r e f u s e  w i t h  some l o c a l  a g r i c u l -  

t u r e  w a s t e s ,  w e r e  d e p o s i t e d  a t  t h e  s i t e .  No l i q u i d  o r  h a z a r d o u s  

w a s t e s  were  a l l o w e d  i n t o  t h e  l a n d f i l l .  The l a n d f i l l  was c o n -  

s t r u c t e d  u s i n g  a  c o m b i n a t i o n  o f  a r e a  and  t r e n c h  m e t h o d s ;  hence ,  

t h e  b o t t o m  c o n t o u r s  o f  t h e  f i l l  a r e  i r r e g u l a r .  D a i l y  s o i l  c o v e r  

was a p p l i e d ,  and t h e  s i t e  i s  o v e r l a i n  b y  v a r i e d  t h i c k n e s s e s  o f  

f i n a l  c o v e r .  

D u r i n g  a s e r i e s  o f  heavy s t o r m s  i n  F e b r u a r y  1980 ,  t h e  s i t e  

was s u b j e c t  t o  i n u n d a t i o n  of  s h o r t  d u r a t i o n .  A  p o r t i o n  o f  t h e  

r e f u s e  d e p o s i t e d  a t  t h e  s i t e  was washed o u t ,  a n d  s u b s t a n t i a l  

s c o u r i n g  o f  t h e  c o v e r  a n d  w a s t e  f i l l  o c c u r r e d .  I n  r e s p o n s e  t o  

t h i s  s i t u a t i o n ,  SCS E n g i n e e r s  was a s s i g n e d  i n  1 9 8 1  t o  p e r f o r m  a  

s t u d y  f o r  M a r i c o p a  C o u n t y  ( f u n d e d  b y  t h e  EPA) o f  p o t e n t i a l  reme-  

d i a l  a c t i o n s  a t  t h e  A v o n d a l e  s i t e .  The s t u d y  i d e n t i f i e d  t w o  

a l t e r n a t i v e  a p p r o a c h e s :  ( 1 )  i s o l a t i o n  o f  t h e  r e f u s e  i n  p l a c e  v i a  

s h e e t  p i l i n g ,  e r o s i o n  c o n t r o l ,  and f i n a l  c o v e r ;  and  ( 2 )  r e m o v a l  
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FIGURE - I .  PROJECT LOCATION PLAN. 
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o f  t h e  r e f u s e .  Due t o  f u n d i n g  c o n s t r a i n t s ,  n o  i m m e d i a t e  a c t i o n  

was t a k e n .  

The  F l o o d  C o n t r o l  D i s t r i c t  o f  M a r i c o p a  C o u n t y  i s  c u r r e n t l y  

i m p l e m e n t i n g  p l a n s  t o  c h a n n e l i z e  t h e  Agua F r i a  R i v e r .  T h i s  p r o j -  

e c t  w i l l  n e c e s s i t a t e  r e m o v a l  o f  t h e  r e f u s e  w i t h i n  t h e  l a n d f i l l ,  

as  much o f  i t  l i e s  w i t h i n  t h e  p r o p o s e d  l e v e e .  

M a r i c o p a  C o u n t y  h a s  d e s i g n a t e d  i t s  p r o p o s e d  Yuma Road Land-  

f i l l  t o  b e  t h e  r e c i p i e n t  s i t e  f o r  r e d e p o s i t i o n  o f  t h e  b u r i e d  r e f -  

use.  The s i t e  i s  l e a s e d  b y  t h e  C o u n t y  f r o m  t h e  S t a t e  L a n d  De- 

p a r t m e n t .  A d e v e l o p m e n t  r e p o r t  f o r  t h e  new l a n d f i l l  s i t e  was 

p r e p a r e d  b y  t h e  SP G r o u p  o f  P h o e n i x  i n  A u g u s t  1 9 8 2  p r i o r  t o  any  

d e c i s i o n  t o  move A v o n d a l e  w a s t e s  t o  t h e  s i t e .  I t  d e t a i l s  a  

t r e n c h - t y p e  o p e r a t i o n ,  and i n c l u d e s  l a n d f i l l  a p p u r t e n a n c e s  s u c h  

as  a c c e s s  r o a d s ,  g a t e h o u s e  a n d  s c a l e ,  w a t e r  q u a l i t y ,  a n d  l a n d f i l l  

g a s  m o n i t o r i n g  w e l l s ,  e t c .  

The e x c a v a t i o n  o f  d e p o s i t e d  r e f u s e  a t  a  l a n d f i l l  c a n  b e  a  

s e n s i t i v e  e n v i r o n m e n t a l  u n d e r t a k i n g ,  a n d  p o s e s  i s s u e s  o f  s a f e t y  

t o  w o r k e r s  and  t h e  a d j a c e n t  c o m m u n i t y .  F u r t h e r ,  a s  w i t h  any  

l a n d f i l l  s i t e ,  t h e r e  i s  u n c e r t a i n t y  a s  t o  t h e  n a t u r e  o f  b u r i e d  

w a s t e  a t  A v o n d a l e  a n d  t h e  c h a r a c t e r i s t i c s  o f  d e c o m p o s i t i o n  gases.  

I n  c o n s i d e r a t i o n  o f  t h e s e  i s s u e s ,  SCS was r e t a i n e d  by  t h e  D i s -  

t r i c t  t o  p r e p a r e  t h i s  p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t  t o  (1) more  

c l e a r l y  d e f i n e  t h e  excavation/haul/placement o p e r a t i o n ;  ( 2 )  p r e -  

s e n t  r e s u l t s  o f  f i e l d  and  l a b o r a t o r y  t e s t i n g  o f  s o i l ,  r e f u s e ,  and  

gas  f r o m  t h e  s i t e ;  ( 3 )  a d d r e s s  j o b  s i t e  a n d  c o m m u n i t y  s a f e t y ;  a n d  

( 4 )  r e f i n e  p r e v i o u s  c o s t  e s t i m a t e s  and  s c h e d u l e s  f o r  w a s t e  e x c a -  

v a t i o n  a n d  r e m o v a l .  



SECTION 2 

SITE INVESTIGATION 

I n  o r d e r  t o  more  f i r m l y  d e f i n e  p h y s i c a l  p a r a m e t e r s  a t  t h e  

A v o n d a l e  s i t e ,  SCS s u b c o n t r a c t e d  w i t h  t h e  P h o e n i x  f i r m  o f  

S e r g e n t ,  H a u s k i n s ,  and  B e c k w i t h ,  C o n s u l t i n g  G e o t e c h n i c a l  E n g i -  

n e e r s  (SHB),  t o  c o n d u c t  a  s u b s u r f a c e  d r i l l i n g  p r o g r a m .  SCS p e r -  

s o n n e l  t h e n  i n s t a l l e d  g a s  m o n i t o r i n g  w e l l s  i n  t h e  b o r e h o l e s .  SHB 

t e s t e d  s o i l  s a m p l e s  f o r  v a r i o u s  p h y s i c a l  p a r a m e t e r s ;  SCS r e -  

t r i e v e d  s o i l  and,  s u b s e q u e n t l y ,  g a s  s a m p l e s  f o r  c h e m i c a l  ( p o l -  

l u t a n t )  a n a l y s e s .  ~ b ~ e n d i x  l p r e s e n t s  SHB's  G e o t e c h n i c a l  R e p o r t ;  

A p p e n d i x  2 c o n t a i n s  t h e  r e p o r t  o f  t h e  SCS L a b o r a t o r y .  

EXPLORATORY BORI N G S  

A t o t a l  o f  11 b o r i n g s  w e r e  made a t  t h e  A v o n d a l e  s i t e  o n  

November 1 2  and  13 ,  1984.  N i n e  b o r i n g s  were  d r i l l e d  w i t h i n  t h e  

s u s p e c t e d  1  i m i t s  o f  r e f u s e  d e p o s i t i o n ,  and t w o  w e r e  i n s t a l  l e d  

o u t s i d e  o f  t h e  s i t e  a r e a  w h e r e  l a n d f i l l  o p e r a t i o n s  h a v e  n o t  

a f f e c t e d  t h e  s o i l  t o  p r o v i d e  b a c k g r o u n d  d a t a .  A t  f i v e  o f  t h e  

b o r i n g s  l o c a t e d  w i t h i n  t h e  l a n d f i l l ,  l a n d f i l l  gas  (LFG)  m o n i t o r -  

i n g  p r o b e s  w e r e  i n s t a l l e d  f o r  s u b s e q u e n t  m o n i t o r i n g  and  s a m p l e  

c o l l e c t i o n .  The e x p l o r a t o r y  b o r i n g s  were  made t o  a s s e s s  a p p r o x i -  

m a t e  l i m i t s  o f  t h e  l a n d f i l l ,  d e p t h  o f  r e f u s e  f i l l ,  t h i c k n e s s  o f  

c o v e r  m a t e r i a l ,  as  w e l l  as  samp le  r e t r i e v a l .  

The G e o t e c h n i c a l  I n v e s t i g a t i o n  R e p o r t  p r e s e n t e d  i n  A p p e n d i x  

1 p r o v i d e s  d e t a i l s  o f  t h e  l o c a t i o n  o f  b o r i n g s ,  me thod  o f  d r i l l -  

i n g ,  b o r i n g  l o g s ,  m e t h o d  o f  s o i l  s a m p l i n g ,  and  c r o s s  s e c t i o n s  

a l o n g  b o r i n g s .  The s o i l  c o v e r  o v e r  t h e  r e f u s e  f i l l  v a r i e s  f r o m  6 

i n  t o  7.5 f t  i n  d e p t h ,  and  c o n s i s t s  o f  s a n d  a n d  s i l t y  sand. The 

b o t t o m  o f  t h e  r e f u s e  d e p o s i t i o n  v a r i e s  f r o m  1 0  t o  3 5  f t  b e l o w  



e x i s t i n g  g r a d e .  The r e f u s e  i s  h e t e r o g e n e o u s  t h r o u g h o u t  t h e  f i l l ,  

i n c l u d i n g  s o l i d  w a s t e  a n d  c o n s t r u c t i o n  d e b r i s ,  s c r a p  wood, c o n -  

c r e t e  b l o c k s ,  e t c .  

The r e f u s e  i s  r e l a t i v e l y  l o o s e  i n  c o n s i s t e n c y ,  and  v a r i e s  

f r o m  d r y  t o  m o i s t  i n  n a t u r e .  F r e e  g r o u n d  w a t e r  was n o t  e n c o u n -  

t e r e d  i n  any  o f  t h e  b o r i n g s .  However,  v e r y  w e t  t o  s a t u r a t e d  c o n -  

d i t i o n s  w e r e  e n c o u n t e r e d  i n  B o r i n g  No. 6 a t  a  d e p t h  o f  4 5  f t .  

M o i s t u r e  c o n t e n t  i n  t h e  s o i l  u n d e r l y i n g  t h e  r e f u s e  t y p i c a l l y  

v a r i e s  f r o m  2 t o  5 p e r c e n t ,  o r  a p p r o x i m a t e l y  t h e  same r a n g e  a s  

t h e  sands and  g r a v e l  i n  t h e  t w o  b a c k g r o u n d  b o r i n g s .  

Recommenda t ions  f r o m  t h e  g e o t e c h n i c a l  r e p o r t  i n c l u d e :  

r B o t h  s o i l  and  r e f u s e  f i l l  c a n  b e  e x c a v a t e d  w i t h  c o n v e n -  

t i o n a l  e a r t h - m o v i n g  e q u i p m e n t .  L a r g e r  b l o c k s  o f  c o n c r e t e  

o r  o t h e r  c o n s t r u c t i o n  d e b r i s  w i l l  b e  e n c o u n t e r e d  i n  t h e  

l a n d f i l l ,  r e q u i r i n g  s p e c i a l  e q u i p m e n t  f o r  h o i s t i n g ,  l o a d -  

i n g ,  and p e r h a p s  t r a n s p o r t a t i o n .  

r A t e m p o r a r y  s l o p e  a n g l e  o f  2 t o  1 ( h o r i z o n t a l  t o  v e r t i -  

c a l )  i s  recommended f o r  t h e  r e f u s e  d u r i n g  e x c a v a t i o n .  

r T e m p o r a r y  s l o p e s  i n  s o i l s  a d j a c e n t  t o  a n d  u n d e r l y i n g  t h e  

s i t e  c a n  b e  c u t  t o  1.5 t o  1 ( h o r i z o n t a l  t o  v e r t i c a l ) .  

INVESTIGATION OF SOIL  CONTAMINATION 

N o r m a l l y ,  l e a c h a t e  w o u l d  n o t  b e  e x p e c t e d  t o  b e  p r o d u c e d  a t  

t h e  A v o n d a l e  s i t e  due t o  t h e  d r y  c l i m a t e  ( i . e . ,  n e g a t i v e  m o i s t u r e  

b a l a n c e  - -  e x c e s s  o f  e v a p o t r a n s p i r a t i o n  o v e r  p r e c i p i t a t i o n ) .  

However,  t h e  i n u n d a t i o n  o f  1 9 8 0  may h a v e  c a u s e d  a  l e a c h i n g  o f  

o r g a n i c s  a n d / o r  m e t a l s  i n t o  t h e  u p p e r  s o i l  l a y e r s  u n d e r  t h e  s i t e .  

I n  o r d e r  t o  d e t e r m i n e  i f  t h e  A v o n d a l e  r e f u s e  h a d  c a u s e d  a n y  c o n -  

t a m i n a t i o n  o f  u n d e r l y i n g  s o i l s ,  s o i l  s a m p l e s  w e r e  c o l l e c t e d  d u r -  

i n g  t h i s  i n v e s t i g a t i o n .  N i n e  s o i l  s a m p l e s  ( s e v e n  f r o m  s o i l  



u n d e r l y i n g  t h e  l a n d f i l l  a n d  t w o  f r o m  b a c k g r o u n d  b o r i n g s )  w e r e  

a n a l y z e d  a t  t h e  S C S  L a b o r a t o r y  f o r  t h e  f o l l o w i n g  p a r a m e t e r s :  

r E l  e c t r o c o n d u c t i v i  t y .  

r O r g a n i c  c a r b o n .  

r pH. 

r C h l o r i d e s .  

r S e l e c t e d  h e a v y  m e t a l s  (Cd, N i ,  Pb, Zn, and Cu) .  

r H e x a v a l e n t  ch romium.  

L a b o r a t o r y  f i n d i n g s  f o r  t h e  above  p a r a m e t e r s  f r o m  t h e  s o i l  ' 

u n d e r l y i n g  t h e  l a n d f i l l  we re  c o m p a r e d  w i t h  t h e  r e s u l t s  f r o m  b a c k -  

g r o u n d  s a m p l e s  t o  e v a l u a t e  t h e  i m p a c t  o f  l a n d f i l l  o p e r a t i o n s  o n  

t h e  u n d e r l y i n g  s o i l s .  SCS L a b o r a t o r y ' s  f i n d i n g s  a n d  c o n c l u s i o n s  
a r e  p r o v i d e d  i n  A p p e n d i x  2 o f  t h i s  r e p o r t .  The h i g h l i g h t s  o f  

t h i s  i n v e s t i g a t i o n  a r e  s u m m a r i z e d  b e l o w :  

r Heavy m e t a l s  a r e  w i t h i n  t h e  r a n g e s  t y p i c a l l y  r e p o r t e d  f o r  
n a t u r a l  s o i  1  s. 

r E l e c t r o c o n d u c t i v i  t y ,  pH, o r g a n i c  c a r b o n ,  and  c h l o r i d e s  
f r o m  s a m p l e s  u n d e r l y i n g  t h e  l a n d f i l l  d i d  n o t  e x h i b i t  s u f -  

f i c i e n t  d i f f e r e n c e s  f r o m  c o n t r o l  b o r i n g s  t o  c o n c l u d e  t h a t  

l e a c h a t e  has  b e e n  p r o d u c e d .  

Hence, i t  i s  c o n c l u d e d  t h a t  s o i l  u n d e r l y i n g  t h e  l a n d f i l l  has  

n o t  b e e n  s i g n i f i c a n t l y  a f f e c t e d  b y  l a n d f i l l  o p e r a t i o n s ,  and  e x -  

t e n s i v e  o v e r e x c a v a t i o n  o f  s o i l  b e l o w  t h e  r e f u s e  d e p o s i t  i s  n o t  

w a r r a n t e d .  

LANDFILL G A S  

D e c o m p o s i t i o n  o f  o r g a n i c  m a t e r i a l  w i t h i n  t h e  r e f u s e  u n d e r  

a n a e r o b i c  c o n d i t i o n s  w i l l  g e n e r a t e  LFG, p r e d o m i n a n t l y  methane and  

c a r b o n  d i o x i d e .  N e i t h e r  g a s  i s  t o x i c ,  b u t  m e t h a n e  i s  f l a m m a b l e  

a t  c o n c e n t r a t i o n s  e x c e e d i n g  5 p e r c e n t  i n  a i r .  P r o t e c t i o n  o f  



w o r k e r s  f r o m  t h i s  e x p l o s i o n  and  f i r e  r i s k  i s  d i s c u s s e d  l a t e r  i n  

t h i s  r e p o r t .  

M u n i c i p a l  w a s t e  c a n  a l s o  c o n t a i n  t r a c e  a m o u n t s  o f  v o l a t i l e  

o r g a n i c  compounds (VOCs), some o f  w h i c h  a r e  t o x i c  i f  f o u n d  i n  

s u f f i c i e n t  c o n c e n t r a t i o n .  However ,  t o x i c  l e v e l s  a r e  n o t  commonly 

f o u n d  i n  m u n i c i p a l  l a n d f i l l s ,  i .e . ,  i n  t h e  a b s e n c e  o f  s i g n i f i c a n t  

d e p o s i t i o n  o f  h a z a r d o u s  w a s t e s .  

I n  o r d e r  t o  a s s e s s  p o t e n t i a l  w o r k e r  e x p o s u r e  t o  t h e s e  h a z -  

a r d s  d u r i n g  t h e  e x c a v a t i o n ,  g a s e s  a t  t h e  s i t e  w e r e  m o n i t o r e d  i n  

s i t u  and s a m p l e s  c o l l e c t e d  f o r  l a b o r a t o r y  a n a l y s i s .  LFG m o n i t o r -  

i n g  p r o b e s  w e r e  i n s t a l l e d  i n t o  f i v e  b o r i n g s  d r i l l e d  w i t h i n  t h e  

l a n d f i l l .  These  c o n s i s t  o f  1 / 2 - i n - d i a m e t e r  PVC p i p e  w i t h  t h e  

b o t t o m  1 f t  p e r f o r a t e d  i n  a  g r a v e l  p a c k .  The t o p s  o f  t h e  p r o b e s  ' 

c o n t a i n e d  a  c o c k  v a l v e  f o r  LFG s a m p l i n g  and  p r e s s u r e  r e c o r d i n g .  

On November 2 6 ,  1984 ,  SCS p e r s o n n e l  m e a s u r e d  t h e  p r e s s u r e s  

and me thane  c o n c e n t r a t i o n s  a t  t h e s e  p r o b e s  u s i n g  p o r t a b l e  i n s t r u -  

ments .  T a b l e  1 p r e s e n t s  t h e  r e s u l t s  o f  f i e l d  measuremen ts .  

Based on t h e s e  m o n i t o r i n g  d a t a  and o u r  e x p e r i e n c e  w i t h  s i m i -  

l a r  l a n d f i l l s ,  t h e  A v o n d a l e  L a n d f i l l  a p p e a r s  t o  b e  i n  an  e a r l y  

b u t  a c t i v e  s t a t e  o f  d e c o m p o s i t i o n .  The m e t h a n e  f l a m m a b i l i t y  h a z -  

a r d  d o e s  e x i s t ,  b u t  i t  i s  u n l i k e l y  t h a t  c o n f i n e d ,  h i g h - p r e s s u r e  

vo lumes  o f  m e t h a n e  w i l l  b e  e n c o u n t e r e d  d u r i n g  t h e  e x c a v a t i o n .  

R o u t i n e  f i r e  s u p p r e s s i o n  p r e c a u t i o n s  s h o u l d  b e  s u f f i c i e n t  f o r  

w o r k e r  p r o t e c t i o n .  

F o u r  LFG s a m p l e s ,  t w o  f r o m  e a c h  o f  t h e  t w o  p r o b e s  ( B o r i n g  

Nos. 1 a n d  9 )  w e r e  a l s o  c o l l e c t e d  f o r  l a b o r a t o r y  a n a l y s i s  o f  

o r g a n i c  g a s e s  o f  p o t e n t i a l  c o n c e r n .  The  s a m p l e s  w e r e  a n a l y z e d  

f o r  m a j o r  c o n s t i t u e n t s  b y  t h e  S C S  L a b o r a t o r y  i n  Long Beach,  C a l i -  

f o r n i a ;  s a m p l e s  w e r e  t h e n  s e n t  t o  West  C o a s t  A n a l y t i c a l  S e r v i c e s ,  



TABLE 1. RESULTS OF METHANE AND PRESSURE MONITORING 

M e t h a n e  
B o r i n g  

No. 
P r o b e  

D e p t h  ( f t )  
C o n c e n t r a t i o n  P r e s s u r e  

( % I  ( I n c h e s  o f  W a t e r )  



I n c . ,  S a n t a  Fe S p r i n g s ,  C a l i f o r n i a ,  f o r  t r a c e  c o n s t i t u e n t  a n a l y -  

s i s .  T h e i r  r e p o r t  i s  p r o v i d e d  i n  A p p e n d i x  2 o f  t h i s  r e p o r t .  

R e s u l t s  o f  g a s  a n a l y s e s  a r e  shown i n  T a b l e  2. 

The a n a l y s i s  f o r  t r a c e  v o l a t i l e  o r g a n i c s  d i d  n o t  i n d i c a t e  

t h e  p r e s e n c e  o f  any g a s  i n  c o n c e n t r a t i o n s  e x c e e d i n g  OSHA w o r k -  

p l a c e  s t a n d a r d s ,  w i t h  t h e  e x c e p t i o n  o f  1.4 ppm v i n y l  c h l o r i d e .  

The T h r e s h o l d  L i m i t  V a l u e  ( T L V )  o f  v i n y l  c h l o r i d e  i s  1.0 ppm, 

b a s e d  o n  8 - h o u r  t i m e - w e i g h t e d  a v e r a g e  e x p o s u r e .  I n  l i g h t  o f  

e x t e n s i v e  d i l u t i o n  t h a t  w o u l d  t a k e  p l a c e  a s  t h e  LFG i s  v e n t e d  t o  

a t m o s p h e r e  d u r i n g  e x c a v a t i o n  a c t i v i t y ,  t h e  v i n y l  c h l o r i d e  r e a d i n g  

i s  n o t  c o n s i d e r e d  a  h a z a r d  t o  w o r k e r s  i n  w e l l  v e n t i l a t e d  a r e a s .  



TABLE 2. ANALYSIS OF LANDFILL GAS SAMPLES 
FROM AVONDALE LANDFILL, ARIZONA 

M a j o r  c o m p o n e n t s 2  Sample  BH-1 Sample BH-9 

C a r b o n  d i o x i d e  
Oxygen 
N i t r o g e n  
Me thane  

( p p m ) 4  

V i n y l  c h l o r i d e  1.4 0.5 
l , l , l - t r i c h l o r o e t h a n e  0.3 ND5 < 0.3 
Benzene  0.6 0.2 
T r i c h l o r o e t h e n e  0.4 0.8 
T e t r a c h l o r o e t h e n e  0.6 N O  < 0.3 
To1 u e n e  9.8 2.9 
O i c h l o r o f l  u o r o m e t h a n e  5  0.5 
T r i c h l  o r o f l u o r o m e t h a n e  2  ND < 0.3 
D i m e t h y l  s u l f i d e  5  ND < 0.5 
F r e o n  TF 0.5 0.5 
M e t h y l e n e  c h l o r i d e  2  0.2 
C a r b o n  d i s u l f i d e  0.5 0.5 
E t h y l  b e n z e n e  2  1 
C4-C7 h y d r o c a r b o n  2  0  5  
X y l e n e s  5  3  

P e r c e n t  vo lume.  
2 A n a l y z e d  a t  SCS L a b o r a t o r y .  

A n a l y z e d  a t  West C o a s t  A n a l y t i c a l  S e r v i c e s  ( s e e  A p p e n d i x  2 ) .  
4  P a r t s  p e r  m i l l i o n .  

None d e t e c t e d .  



SECTION 3  

PRELIMINARY ENGINEERING 

T h i s  s e c t i o n  p r e s e n t s  a  p r e l i m i n a r y  o u t l i n e  a n d  b a s i s  o f  

d e s i g n  o f  t h e  A v o n d a l e  e x c a v a t i o n  p r o j e c t  w h i c h  w i l l  s e r v e  t o  

g u i d e  d e v e l o p m e n t  o f  p l a n s  and  s p e c i f i c a t i o n s .  

REFUSE QUANTITIES 

The vo lume o f  m a t e r i a l  i n  p l a c e  a t  t h e  A v o n d a l e  s i t e  i s  

e s t i m a t e d  a t  305,000 c u  y d .  T h i s  i s  b a s e d  o n  a n  a v e r a g e  d e p t h  t o  

t h e  b a s e  o f  r e f u s e  o f  1 7  f t  p e r  t h e  l o g  o f  b o r i n g s ,  a n d  i n c l u d e s  

an a l l o w a n c e  f o r  an  a v e r a g e  o f  2  f t  o v e r e x c a v a t i o n  t o  e n s u r e  t h a t  

a l l  r e f u s e  i s  r e t r i e v e d .  A s w e l l i n g  f a c t o r  o f  1 5  p e r c e n t  i s  

assumed, w h i c h  w o u l d  p r o j e c t  t o  a  t r u c k  v o l u m e  o f  a p p r o x i m a t e l y  

350,000 c u  y d .  

B o r i n g  No. 6 i n d i c a t e d  r e f u s e  d e p o s i t i o n  t o  a  d e p t h  o f  3 4  

f t .  I t  i s  b e l i e v e d  t h a t  t h i s  r e s u l t e d  f r o m  f i l l i n g  i n  o f  a  t e m -  

p o r a r y  p i t  a t  t h e  s i t e ,  and  i s  n o t  i n d i c a t i v e  o f  s u b s t a n t i a l l y  

l a r g e r  r e f u s e  q u a n t i t i e s .  ( T h e  a c t u a l  q u a . n t i  t y  w i l l  b e  d e t e r -  

m i n e d  i n  t h e  f i e l d  a s  t h e  e x c a v a t i o n  p r o c e e d s . )  

The a v e r a g e  d e n s i t y  o f  e x c a v a t e d  m a t e r i a l  ( b o t h  s o i l  and  

r e f u s e  c o m b i n e d ) ,  w h i c h  w i l l  a f f e c t  maximum t r u c k  s i z e  f o r  m a t e -  

r i a l  t r a n s p o r t ,  i s  e s t i m a t e d  a t  1,200 l b  p e r  c u  y d ,  b a s e d  o n  t h e  

f o l l o w i n g  a s s u m p t i o n s :  

b I n - p l a c e  r e f u s e  - 900  l b  p e r  c u  y d  ( c o n s i d e r e d  a v e r a g e  

f o r  a  s h a l l o w  s i t e ) .  

b I n - p l a c e  s o i l  - 3,000 l b  p e r  c u  y d .  



r R e f u s e - t o - s o i l  r a t i o  w i t h i n  l a n d f i l l  v o l u m e  - 3 : l .  

B r S w e l l i n g  f a c t o r  u p o n  e x c a v a t i o n  - 1 5  p e r c e n t .  

I t  i s  recommended t h a t ,  f o r  c o n t r a c t o r ' s  paymen t ,  t o t a l  

q u a n t i t i e s  o f  e a r t h w o r k  a t  e a c h  s i t e  b e  b a s e d  o n  a e r i a l  t o p o -  

g r a p h y ,  i .e . ,  t h e  change  i n  v o l u m e s  b e t w e e n  t h e  b e g i n n i n g  and  

c o m p l e t i o n  o f  e x c a v a t i o n s  a t  b o t h  t h e  A v o n d a l e  a n d  Yuma Road 

s i t e s .  T r u c k  v o l u m e s  w o u l d  n o t  b e  u t i l i z e d .  S i n c e  t h e  p r e c i s e  

b o t t o m  c o n t o u r s  a t  A v o n d a l e  a r e  unknown, t h e  f i n a l  d e p t h  o f  t h e  

e x c a v a t i o n ,  and  t h e r e f o r e  t o t a l  q u a n t i t i e s  t o  b e  removed,  w i l l  b e  

d e t e r m i n e d  i n  t h e  f i e l d  as  e x c a v a t i o n  p r o c e e d s .  S i m i l a r l y ,  a t  

Yuma Road, t h e  a c t u a l  amount  o f  t r e n c h  t o  b e  e x c a v a t e d  w i l l  b e  

r e f i n e d  a s  w a s t e  i s  r e c e i v e d  a t  t h e  s i t e .  O p e r a t i o n a l  p r o c e d u r e s  

f o r  r e c o m p a c t i o n  o f  t h e  r e f u s e  ( i . e . ,  number  o f  p a s s e s  w i t h  

d o z e r / c o m p a c t o r )  w i l l  b e  s p e c i f i e d ,  b u t  t h e  a c t u a l  d e n s i t y  

a c h i e v e d  c a n n o t  b e  p r e d i c t e d  and  w o u l d  n o t  b e  measured .  If l o w e r '  
d e n s i t i e s  a r e  a c h i e v e d ,  a d d i t i o n a l  t r e n c h  e x c a v a t i o n  w i l l  b e  

r e q u i r e d ,  and p r o v i s i o n s  f o r  n e g o t i a t i n g  t h e  e x t r a  c o s t  w i l l  b e  
s p e c i f i e d .  

EXCAVATION AND HAUL 

Based on d i s c u s s i o n s  w i t h  e a r t h - m o v i n g  c o n t r a c t o r s  b o t h  i n  
t h e  P h o e n i x  a r e a  a n d  Los A n g e l e s ,  a  s c e n a r i o  f o r  t h e  e x c a v a t i o n /  

h a u l / r e d i s ~ o s a l  P r o j e c t  was d e f i n e d .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  
e x a c t  m e t h o d o l o g y  w i l l  b e  l e f t  t o  t h e  c o n t r a c t o r  who w i l l  p resum-  

a b l y  o r g a n i z e  t h e  e f f o r t  and  s e l e c t  e q u i p m e n t  w h i c h  m a x i m i z e s  

e f f i c i e n c y  a n d  t h e r e f o r e  p r o f i t .  The s p e c i f i c a t i o n s  w i l l  i n f l u -  

e n c e  h i s  c h o i c e  o n l y  i n  t h a t  i t e m s  s u c h  as  j o b  s i t e  s a f e t y ,  w o r k -  

i n g  h o u r s ,  c o v e r i n g  o f  e x p o s e d  r e f u s e ,  e t c . ,  w i l l  b e  w r i t t e n  t o  

p r o t e c t  t h e  C o u n t y ' s  i n t e r e s t s .  

The f o l l o w i n g  m e t h o d  o f  o p e r a t i o n  was p o s t u l a t e d  t o  d e v e l o p  

t h e  c o s t  and  s c h e d u l e  e s t i m a t e s  i n c l u d e d  h e r e i n .  



E x c a v a t i o n  a n d  T r a n s p o r t  o f  R e f u s e  

a E x c a v a t i o n  o f  r e f u s e  w i l l  b e  b y  f r o n t  l o a d e r s  w i t h  7 - c u -  

y d  c a p a c i t y  b u c k e t s .  

a H a u l i n g  o f  e x c a v a t e d  m a t e r i a l  w i l l  b e  b y  h i g h  s i d e  t r a i l -  

e r s  o r  e n d  dump t r u c k s .  

a A v e r a g e  c a p a c i t y  o f  h a u l i n g  v e h i c l e  w i l l  b e  30 c u  y d  p e r  

l o a d .  

a F o r  o d o r  c o n t r o l  p u r p o s e s ,  e x p o s e d  r e f u s e  w i l l  b e  c o v e r e d  

n i g h t l y  w i t h  s o i l  a n d / o r  s p r a y e d  w i t h  foam o r  o d o r  mask-  

a n t s .  

a The maximum a r e a  o f  e x p o s e d  r e f u s e  w i l l  b e  l i m i t e d  i n  t h e  

s p e c i f i c a t i o n s .  

a H e a l t h  and  s a f e t y  p r o c e d u r e s  f o r  e x c a v a t i o n  and  h a u l i n g  

a r e  d i s c u s s e d  l a t e r  i n  t h i s  r e p o r t .  

The f i n a l  e x c a v a t e d  s u r f a c e  w i l l  b e  1 0  t o  3 6  f t  b e l o w  t h e  

e x i s t i n g  g r a d e s .  The s i d e  s l o p e s  o f  t h e  e x c a v a t i o n  w i l l  b e  a  

maximum o f  1 .5  t o  1 ( h o r i z o n t a l  t o  v e r t i c a l ) .  B a c k f i l l  o f  t h e  

e x c a v a t e d  a r e a  w i l l  b e  c o o r d i n a t e d  t o  c o n f o r m  w i t h  t h e  l e v e e  

d e s i g n  b y  t h e  F l o o d  C o n t r o l  D i s t r i c t ,  and  i s  n o t  c o n s i d e r e d  p a r t  

o f  t h i s  p r o j e c t .  

The e x c a v a t e d  m a t e r i a l  w i l l  b e  h a u l e d  t o  t h e  Yuma Road Land-  

f i l l  u s i n g  3 0 - c u - y d  c a p a c i t y  e n d  dump t r u c k s  o r  h i g h  s i d e  t r a i l -  

e r s .  The h a u l i n g  v e h i c l e  w i l l  have  a  c o v e r  t a r p  f o r  o d o r  and  

n u i s a n c e  c o n t r o l .  The h a u l  r o u t e  i s  f r o m  t h e  l a n d f i l l  s i t e  t o  

D y s a r t  Road; n o r t h  o n  D y s a r t  Road t o  1 - 1 0 ;  w e s t  o n  1 - 1 0  t o  J a c k -  

r a b b i t  T r a i l ;  s o u t h  o n  J a c k r a b b i t  T r a i l  t o  Yuma Road; a n d  w e s t  o n  

Yuma Road t o  t h e  new l a n d f i l l  s i t e .  One-way h a u l  d i s t a n c e  i s  

a p p r o x i m a t e l y  1 0  m i l e s .  E x c e p t  f o r  D y s a r t  Road, h a u l i n g  i s  a l o n g  



an u n p o p u l a t e d ,  l o w - t r a f f i c  v o l u m e  r o u t e .  The c o n t r a c t o r  w i l l  b e  

r e q u i r e d  t o  c o n t r o l  d u s t  a l o n g  D y s a r t  Road d u r i n g  h a u l i n g  o p e r a -  

t i o n s .  

P r e p a r a t i o n  o f  Yuma Road L a n d f i l l  

As m e n t i o n e d  p r e v i o u s l y ,  e x c a v a t e d  m a t e r i a l  f r o m  t h e  Avon-  

d a l e  L a n d f i l l  w i l l  b e  p l a c e d  a t  t h e  s i t e  d e s i g n a t e d  b y  t h e  

C o u n t y ,  l o c a t e d  o f f  Yuma Road a d j a c e n t  t o  L u k e  A i r  F o r c e  Base  

A u x i l i a r y  A i r f i e l d  No. 6. D e v e l o p m e n t  o f  t h e  Yuma Road L a n d f i l l  

i s  b a s e d  o n  t h e  f o l l o w i n g  a s s u m p t i o n s :  

r I n  g e n e r a l ,  "Yuma Road L a n d f i l l  M a s t e r  P l a n "  p r e p a r e d  b y  

t h e  SP Group o f  P h o e n i x  w i l l  b e  u s e d  a s  a  g u i d e  f o r  s i t e  

p r e p a r a t i o n  a n d  r e f u s e  p l a c e m e n t .  

r The f i l l i n g  o p e r a t i o n  w i l l  b e  b y  t h e  t r e n c h  m e t h o d  as  

recommended i n  t h e  M a s t e r  P l a n .  Each t r e n c h  w i l l  b e  

a b o u t  156  f t  w i d e  a t  t h e  t o p  and  9 6  f t  w i d e  a t  t h e  hot- 

tom. The d e p t h  o f  t h e  t r e n c h  w i l l  b e  a b o u t  30 f t .  S i d e  

s l o p e s  w i l l  b e  1: l  ( h o r i z o n t a l  t o  v e r t i c a l ) .  The t o p  o f  

t h e  f i l l  w i l l  i n  g e n e r a l  b e  a t  t h e  e x i s t i n g  g r a d e ,  and  a  

2 - f t - t h i c k ,  l o w - p e r m e a b i l i t y  c o v e r  w i l l  b e  p l a c e d  o v e r  

t h e  r e f u s e .  I t  w i l l  b e  g r a d e d  f o r  s u r f a c e  d r a i n a g e .  

r S i t e  i m p r o v e m e n t s  recommended i n  t h e  M a s t e r  P l a n  t o  b e  
i n c o r p o r a t e d  i n t o  t h e  p r o j e c t  p l a n s  w i l l  b e  l i m i t e d  t o  

t e m p o r a r y  r o a d w a y s ,  p e r i m e t e r  f e n c i n g ,  and  s i g h t  r e d u c -  

t i o n  be rms .  

r A d d i t i o n a l  i m p r o v e m e n t s  c a l l e d  f o r  i n  t h e  M a s t e r  P l a n  may 

b e  i n c l u d e d  a t  t h e  d i s c r e t i o n  o f  t h e  F l o o d  C o n t r o l  D i s -  

t r i c t  and t h e  C o u n t y .  These  i n c l u d e  p e r m a n e n t  r o a d w a y s ,  

g a t e  house ,  s c a l e ,  l a n d s c a p i n g ,  u t i l i t i e s ,  and g r o u n d  

w a t e r  m o n i t o r i n g  we1 1s. 



a We s u g g e s t  a  m o d i f i c a t i o n  t o  t h e  p r e v i o u s l y  recommended 

LFG m o n i t o r i n g  sys tem.  M o n i t o r i n g  we1 1 s  s h o u l d  b e  i n -  

s t a l l e d  i n  a d j a c e n t  s o i l s  o n l y  when n e a r b y  l a n d  i s  d e v e l -  

oped. 

a A c c o r d i n g  t o  t h e  M a s t e r  P l a n ,  s o i l s  t o  b e  e x c a v a t e d  a t  

t h e  Yuma Road s i t e  a r e  o f  s u f f i c i e n t  q u a l i t y  t o  meet  

s t a n d a r d s  f o r  f i n a l  c o v e r .  

P e r  t h e  M a s t e r  P l a n ,  e a c h  1 , 2 0 0 - f t  t r e n c h  w o u l d  h a v e  d i s -  

p o s a l  s p a c e  f o r  168,000 c u  y d .  To r e c e i v e  t h e  A v o n d a l e  r e f u s e ,  

j u s t  u n d e r  t w o  c o m p l e t e  t r e n c h e s  w o u l d  h a v e  t o  b e  p r e p a r e d .  

E x c a v a t e d  s o i l  w o u l d  b e  s t o c k p i l e d  o n  s i t e ;  a  p o r t i o n  w o u l d  b e  

r e s e r v e d  f o r  t h e  s i g h t  r e d u c t i o n  be rms ,  i n t e r m e d i a t e  a n d  f i n a l  

c o v e r .  

I t  s h o u l d  b e  n o t e d  t h a t  t h i s  f i l l i n g  m e t h o d o l o g y ,  s i n c e  i t  

does  n o t  a l l o w  f o r  m o u n d i n g  o f  r e f u s e  a b o v e  g r a d e ,  w i l l  r e s u l t  i n  

a p p r o x i m a t e l y  250,000 c u  y d  o f  e x c e s s  s o i l  t o  b e  s t o c k p i l e d .  An 

a l t e r n a t i v e  a p p r o a c h  t o  e l i m i n a t e  s t o c k p i l i n g  w o u l d  c a l l  f o r  a r e a  

f i l l i n g  w i t h  an i n i t i a l  e x c a v a t i o n  o f  a b o u t  1 0  f t ,  and  t h e  b u l k  

o f  t h e  r e f u s e  mounded t o  a  h e i g h t  o f  a b o u t  3 0  f t  a b o v e  p r e v a i l i n g  

g r a d e .  Reduced e x c a v a t i o n  c o s t s  w o u l d  y i e l d  a  s a v i n g s  o f  a p p r o x -  

i m a t e l y  $200,000. F u r t h e r ,  t h i s  w o u l d  r e s u l t  i n  i n c r e a s e d  s e p a -  

r a t i o n  b e t w e e n  r e f u s e  and  t h e  g r o u n d  w a t e r  t a b l e ,  e s t i m a t e d  t o  b e  

a t  a  d e p t h  o f  9 0  f t  i n  t h e  M a s t e r  P l a n .  The m o u n d i n g  c o n c e p t  

w o u l d  a l s o  r e d u c e  t h e  p o t e n t i a l  f o r  s u b s u r f a c e  LFG m i g r a t i o n .  

However,  f o r  a e s t h e t i c  r e a s o n s ,  t h e  m o u n d i n g  c o n c e p t  may n o t  b e  

a c c e p t a b l e .  

I f  t h e  C o u n t y  w i s h e s  t o  e x p l o r e  t h i s  a l t e r n a t i v e  f u r t h e r ,  i t  

c a n  b e  p e r f o r m e d  d u r i n g  t h e  p r e p a r a t i o n  o f  p l a n s  and  s p e c i f i c a -  

t i o n s .  



HEALTH AND SAFETY 

T h i s  d i s c u s s i o n  p r o v i d e s  a n  o v e r v i e w  o f  t h e  g u i d e l i n e s ,  p r o -  

c e d u r e s ,  a n d  p r a c t i c e s  n e c e s s a r y  t o  p r o t e c t  w o r k e r  a n d  c o m m u n i t y  

h e a l t h  d u r i n g  t h e  r e f u s e  e x c a v a t i o n .  The p o t e n t i a l  h a z a r d s  t o  b e  

a d d r e s s e d  a r e :  
0 

r E x p l o s i o n  and  f i r e s .  

r T o x i c  g a s e s ,  l i q u i d s ,  o r  s o l i d s .  

0 I n f e c t i o u s  w a s t e s .  

r P h y s i c a l  h a z a r d s .  

I n  a d d i t i o n ,  m i n i m i z a t i o n  o f  o d o r s  w i l l  b e  a d d r e s s e d  t o  p r e v e n t  

u n n e c e s s a r y  s t r e s s  a n d  a g g r a v a t i o n  o f  p e o p l e  i n  t h e  c o m m u n i t y .  

Job  S i t e  S a f e t y  

E x p l o s i v e  H a z a r d s - -  

The c o n t r o l  o f  e x p l o s i o n  o r  f i r e  h a z a r d s  w i l l  i n v o l v e  m o n i -  

t o r i n g  o f  t h e  w o r k i n g  f a c e  t o  d e t e c t  p o s s i b l e  b u i l d u p  o f  me thane  

g a s  i n  v o i d s  o r  p o c k e t s  i n  t h e  w a s t e  mass. F r e q u e n t  m o n i t o r i n g  

o f  n e w l y  opened a r e a s  w i l l  b e  c o n d u c t e d  w i t h  c o m b u s t i b l e  g a s  

m e t e r s  t o  i d e n t i f y  a r e a s  o f  p o s s i b l e  d a n g e r .  No s m o k i n g  o r  open  

f l a m e s  w i l l  b e  a l l o w e d  i n  t h e  a r e a s  o f  w a s t e  e x c a v a t i o n ,  h a n -  
d l i n g ,  o r  s t o r a g e  a c t i v i t i e s .  U n l e s s  e x p o s e d  t o  o p e n  f l a m e s  o r  

e x t r e m e l y  h o t  s u r f a c e s ,  i t  i s  u n l i k e l y  t h a t  e x p l o s i o n s  o f  r e -  

l e a s e d  me thane  g a s  w i l l  o c c u r .  However,  t h e  p o t e n t i a l  f o r  spon -  

t a n e o u s  c o m b u s t i o n  o f  w a s t e s ,  u n d e r g r o u n d  f i r e s ,  a n d  h i g h l y  f l  am- 

m a b l e  w a s t e s  s h o u l d  b e  e v a l u a t e d  b a s e d  o n  a v a i l a b l e  m o n i t o r i n g /  

s a m p l i n g  d a t a  a n d  r e g u l a r  v i s u a l  i n s p e c t i o n s  o f  t h e  w o r k i n g  

a r e a s .  S t o c k p i l e s  o f  c o v e r  s o i l  a n d  f i r e - s u p p r e s s i n g  foams 

s h o u l d  b e  a v a i l a b l e  t o  e x t i n g u i s h  a n y  f i r e s  w h i c h  may o c c u r .  

These  m a t e r i a l s  may a l s o  b e  u s e f u l  i f  o d o r s  become a  p r o b l e m  and  

a  t e m p o r a r y  c o v e r  o f  e x p o s e d  w a s t e s  i s  d e s i r a b l e .  



T o x i c  W a s t e s - -  

H a z a r d s  f r o m  e x p o s u r e s  t o  p o t e n t i a l l y  t o x i c  gases ,  l i q u i d s ,  

and  s o l i d s  c a n  b e  m i n i m i z e d  b y  l i m i t i n g  a c c e s s  t o  a c t i v e  a r e a s ,  

p r o v i d i n g  w o r k e r s  w i t h  p e r s o n a l  p r o t e c t i v e  c l o t h i n g  ( i . e . ,  b o o t s ,  

g l o v e s ,  c o v e r a l l s ,  e t c . ) ,  c o n t r o l  o f  w a s t e  d i s p e r s i o n  ( i .e . ,  r u n -  

o f f  d i v e r s i o n  be rms ,  w i n d  s c r e e n s ,  c o v e r i n g  o r  c l o s i n g  c o n -  

t a i n e r s ,  e t c . ) ,  a n d  u s e  o f  b u l k  h a n d l i n g  e q u i p m e n t  t o  l i m i t  

d i r e c t  c o n t a c t  w i t h  w a s t e s .  T h e r e  i s  n o  i n d i c a t i o n  o f  h a z a r d o u s  

w a s t e  d i s p o s a l  d u r i n g  t h e  o p e r a t i o n  o f  t h e  l a n d f i l l .  However ,  

h o u s e h o l d  c h e m i c a l  p r o d u c t s  and  h a z a r d o u s  w a s t e s  f r o m  s m a l l - q u a n -  

t i t y  g e n e r a t o r s  may b e  e n c o u n t e r e d .  As a  p r e c a u t i o n ,  a  s t a n d b y  

h o l d i n g  a r e a  f o r  s u s p e c t  w a s t e s  s h o u l d  b e  c o n s t r u c t e d .  T h i s  a r e a  

s h o u l d  p r o v i d e  a  r e l a t i v e l y  i m p e r m e a b l e  s u r f a c e  ( i . e . ,  c o m p a c t e d  

c l a y  o r  c o n c r e t e )  w i t h  r u n o f f l r u n - o n  c o n t a i n m e n t / d i v e r s i o n  berms 

o r  c u r b i n g .  C o n t a i n e r s  s u i t a b l e  f o r  s t o r a g e  a n d / o r  t r a n s p o r t  o f  

h a z a r d o u s  w a s t e s  t h a t  may .be  e n c o u n t e r e d  s h o u l d  b e  a v a i l a b l e  

( i  .e., o v e r p a c k  d rums ,  c o v e r e d  d u m p s t e r s ,  r o l l  - o f f  b o x e s ,  e t c .  ) .  

Based  o n  p r e l i m i n a r y  i n f o r m a t i o n  and  l i m i t e d  s a m p l e  a n a l y -  

s i s ,  i t  i s  n o t  a n t i c i p a t e d  t h a t  w o r k e r s  w i l l  b e  e x p o s e d  t o  h a z -  

a r d o u s  c o n s t i t u e n t s  a t  any  l e v e l s  a p p r o a c h i n g  a p p l i c a b l e  w o r k e r  

e x p o s u r e  l e v e l s  s e t  b y  t h e  U.S. O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  

A d m i n i s t r a t i o n  (OSHA) o r  t h e  S t a t e  o f  A r i z o n a .  However ,  r o u t i n e  

m o n i t o r i n g ,  s a m p l i n g ,  and  a n a l y s i s  o f  a i r  a n d  w a s t e s  w i l l  b e  c o n -  

d u c t e d  d u r i n g  e x c a v a t i o n s  t o  i d e n t i f y  p o s s i b l e  h a z a r d o u s  c o n t a m i  - 
n a n t s .  C e n t u r y  OVA O r g a n i c  V a p o r  A n a l y z e r s ,  H N U  p h o t o i o n i z a t i o n  

d e t e c t o r s ,  a n d / o r  v a p o r  d e t e c t o r  t u b e s  w i l l  b e  u s e d  t o  m o n i t o r  

r e l a t i v e  l e v e l s  o f  c o n t a m i n a t i o n  b y  d i r e c t  f i e l d  r e a d i n g s .  I f  

i n d i c a t e d  b y  f i e l d  r e a d i n g s ,  a i r  and  w a s t e  s a m p l e s  w i l l  b e  c o l -  

l e c t e d  a n d  a n a l y z e d  i n  t h e  l a b o r a t o r y  f o r  p o s s i b l e  h a z a r d o u s  com- 

pounds p r e s e n t  i n  t r a c e  q u a n t i t i e s .  E v a l u a t i o n  o f  t h e  r e s u l t s  

w i l l  d e t e r m i n e  i f  a n y  a d d i t i o n a l  m o n i t o r i n g  a n d / o r  w o r k e r  p r o t e c -  

t i o n  w i l l  b e  r e q u i r e d .  S u s p i c i o n  o r  d e t e c t i o n  o f  h a z a r d o u s  c o n -  

d i t i o n s  w i l l  r e s u l t  i n  t e m p o r a r y  e v a c u a t i o n  o f  w o r k e r s  f r o m  t h e  

a c t i v e  a r e a s  u n t i l  t h e  p o t e n t i a l  r i s k s  c a n  b e  e v a l u a t e d  and  a n y  



n e c e s s a r y  m o d i f i c a t i o n s ,  c o n t r o l ,  a n d / o r  p r o t e c t i v e  m e a s u r e s  a r e  

i n s t i t u t e d .  M a t e r i a l s  c o n t a m i n a t e d  w i t h  h a z a r d o u s  w a s t e s  s h a l l  

b e  t r a n s f e r r e d  t o  t h e  h o l d i n g  a r e a  f o r  s t o r a g e  a n d / o r  e v a l u a t i o n .  

C o n t a i n e r s  p r o v i d e d  f o r  t h i s  p u r p o s e  ( i . e . ,  o v e r p a c k  d rums ,  c o v -  

e r e d  d u m p s t e r s )  w i l l  b e  u s e d  a s  a p p r o p r i a t e .  

I n f e c t i  o u s / R a d i o a c t i v e  Was tes - -  

P o t e n t i a l  e x p o s u r e s  t o  p o s s i b l y  i n f e c t i o u s  w a s t e s  c a n  b e  

m i n i m i z e d  i n  a  manner  s i m i l a r  t o  p r o c e d u r e s  i n d i c a t e d  f o r  t o x i c  

g a s e s ,  s o l i d s ,  a n d  l i q u i d s .  I n f e c t i o u s  w a s t e s  may i n c l u d e  h o s p i -  

t a l  w a s t e s ,  w a s t e s  f r o m  m e d i c a l  r e s e a r c h  f a c i l i t i e s ,  a n d  d e a d  

a n i m a l s  w h i c h  may h a v e  b e e n  d i s e a s e d  (e.g.,  l a b o r a t o r y  a n i m a l s ) .  

Wastes  w h i c h  a r e  s u s p e c t  s h o u l d  n o t  b e  d i r e c t l y  h a n d l e d ,  a n d  

e q u i p m e n t  u s e d  s h o u l d  b e  c l e a n e d  a f t e r  s u s p e c t  w a s t e s  a r e  removed 

t o  t h e  h o l d i n g  area: ( T h i s  a ' l s o  a p p l i e s  t o  h a n d l i  n g / p r o c e s s i  ng  

o f  p o t e n t i a l l y  h a z a r d o u s  w a s t e s ) .  Samp les  o f  w a s t e s  a n d / o r  swab 

s a m p l e s  s h o u l d  b e  s e n t  t o  a  b i o l o g i c a l  t e s t i n g  l a b o r a t o r y  f o r  

e v a l u a t i o n  and  i d e n t i f i c a t i o n .  Any dead  a n i m a l s  f o u n d  s h o u l d  n o t  

b e  d i r e c t l y  h a n d l e d ,  b u t  n e e d  n o t  b e  p r o c e s s e d  a s  i n f e c t i o u s  

w a s t e s  u n l e s s  f o u n d  i n  l a r g e  numbers  o r  i n  c o n j u n c t i o n  w i t h  o b v i -  

ous  h o s p i t a l  o r  l a b o r a t o r y  w a s t e s .  

P h y s i c a l  h a z a r d s  w i l l  b e  i d e n t i f i e d  b y  t h e  e x c a v a t i o n  i n -  

s p e c t o r  b a s e d  o n  r e g u l a r  v i s u a l  i n s p e c t i o n s  o f  t h e  w o r k i n g  a r e a s .  
Those  h a z a r d s  f o u n d  w i l l  b e  p o i n t e d  o u t  t o  p e r s o n n e l  i n  t h e  a r e a  

a n d  removed  as  soon  as  p o s s i b l e .  P r o t e c t i v e  g l o v e s ,  b o o t s ,  h a r d  

h a t s ,  e y e  wear ,  and  c o v e r a l l s  w i l l  b e  u s e d  t o  m i n i m i z e  i n j u r i e s  

f r o m  p h y s i c a l  h a z a r d s .  

A l t h o u g h  t h e r e  i s  n o  i n d i c a t i o n  o f  p o s s i b l e  r a d i o a c t i v e  

w a s t e s ,  a  G e i g e r  c o u n t e r  w i l l  b e  a v a i l a b l e  t o  c h e c k  f o r  p o s s i b l e  

r a d i a t i o n ,  p a r t i c u l a r l y  i f  h o s p i t a l  o r  l a b o r a t o r y  w a s t e s  a r e  

f o u n d .  As a  g e n e r a l  p r e c a u t i o n ,  i t  i s  a d v i s a b l e  t o  c h e c k  q u e s -  

t i o n a b l e  a r e a s  o f  w a s t e  a n d / o r  drums.  T h i s  a c t i v i t y  s h o u l d  b e  

v e r y  l o w  k e y  t o  p r e v e n t  u n w a r r a n t e d  p u b l i c  a n d  w o r k e r  c o n c e r n .  



Commun i t y  S a f e t y  

To a d d r e s s  c o m m u n i t y  s a f e t y  a n d  h e a l t h  c o n c e r n s  a n d  t h e  

i s s u e  o f  p o t e n t i a l  n u i s a n c e  o d o r s ,  a  r o u t i n e  s e r i e s  o f  m o n i t o r i n g  

and s a m p l i n g  a c t i v i t i e s  w i l l  b e  c o n d u c t e d  i n  c o n j u n c t i o n  w i t h  o n -  

s i t e  m o n i t o r i n g  a n d  s a m p l i n g  a c t i v i t i e s .  Each d a y ,  a t  l e a s t  t w o  

n e i g h b o r h o o d  o d o r  c h e c k s  w i l l  b e  made b y  d r i v i n g  a n d / o r  w a l k i n g  

t h r o u g h  t h e  c o m m u n i t y  a r o u n d  t h e  e x c a v a t i o n  p r o j e c t .  A  r e c o r d  o f  

o d o r  p r o b l e m s  w i l l  b e  made, and,  when n e c e s s a r y ,  c o r r e c t i v e  

a c t i o n s  w i l l  b e  t a k e n .  A t  t h e  same t i m e ,  v i s u a l  i n s p e c t i o n s  w i l l  

b e  made t o  i n s u r e  t h a t  e x c e s s i v e  b l o w i n g  o f  w a s t e  p a p e r ,  d u s t ,  

and  p o s s i b l e  r u n o f f  a r e  n o t  o c c u r r i n g .  A r e c o r d  o f  t h e s e  o b s e r -  

v a t i o n s  w i l l  a l s o  b e  k e p t ,  and  c o r r e c t i v e  a c t i o n s  w i l l  b e  t a k e n  

when needed.  A r e c o r d  w i l l  a l s o  b e  k e p t  o f  a l l  c o m m u n i t y  com- 

p l a i n t s  t o  e v a l u a t e  t h e  o v e r a l l  i m p a c t  o f  o p e r a t i o n s  and  t o  s e r v e  

as a  c r o s s  c h e c k  o f  m o n i t o r i n g  e f f o r t s .  Response t o  c o m m u n i t y  

c o m p l a i n t s  s h a l l  b e  made b y  t h e  a p p r o p r i a t e  l o c a l  g o v e r n m e n t  

a g e n c i e s .  A i r  s a m p l e s  w i l l  b e  c o l l e c t e d  u s i n g  a i r  s a m p l i n g  pumps 

c o n n e c t e d  t o  s t a i n l e s s  s t e e l  c y l i n d e r s .  The s a m p l e s  s h a l l  b e  

a n a l y z e d  f o r  p o t e n t i a l  h a z a r d o u s  and  m a l o d o r o u s  c o n s t i t u e n t s .  

T o t a l  h y d r o c a r b o n  m e a s u r e m e n t s  s h a l l  a l s o  b e  made d u r i n g  n e i g h -  

b o r h o o d  c h e c k s  e a c h  day.  F i n a l l y ,  a t  l e a s t  o n c e  p e r  d a y ,  t h e  

r o u t e  d e s i g n a t e d  f o r  w a s t e  h a u l e r s  t o  f o l l o w  w i l l  b e  v i s u a l l y  

i n s p e c t e d  t o  i n s u r e  t h a t  w a s t e s  a r e  a p p r o p r i a t e l y  c o n t a i n e d  d u r -  

i n g  t r a n s p o r t .  D a i l y  r e c o r d s  o f  a l l  n e i g h b o r h o o d  i n s p e c t i o n s  and  

s a m p l i n g  s h a l l  b e  m a i n t a i n e d  a n d  a v a i l a b l e  f o r  r e v i e w .  I f  r e -  

q u e s t e d ,  summary r e p o r t s  o f  n e i g h b o r h o o d  f i n d i n g s  s h a l l  b e  p r o -  

v i d e d  t o  t h e  c l i e n t  t o  a s s i s t  i n  m a i n t a i n i n g  c o m m u n i t y  r e l a t i o n s .  

S t a n d a r d  o p e r a t i n g  p r o c e d u r e s  s h a l l  b e  i m p l e m e n t e d  t o  m i n i -  

m i z e  r e l e a s e s  o f  v a p o r s ,  b l o w i n g  p a p e r ,  d u s t ,  a n d  r u n o f f  f r o m  

a c t i v e  a r e a s .  These  p r o c e d u r e s  may i n c l u d e  c o v e r i n g  e x c a v a t e d  

w a s t e s  d u r i n g  s t o r a g e  a n d  t r a n s p o r t ,  m i n i m i z i n g  t h e  d i s t a n c e s  

i n v o l v e d  i n  dump ing  w a s t e s  i n t o  and  o u t  o f  c o n t a i n e r s ,  t h e  u s e  o f  

w i n d  s c r e e n s  ( i f  n e e d e d ) ,  a n d  s u r f a c e  w a t e r  d i v e r s i o n  s t r u c t u r e s  



t o  p r e v e n t  r u n - o n  a n d  r u n o f f .  D a i l y  o p e r a t i o n s  w i l l  b e  c o n t i n -  
u a l l y  i n s p e c t e d  a n d  e v a l u a t e d  t o  i d e n t i f y  a d d i t i o n a l  me thods  and  
p r o c e d u r e s  w h i c h  may b e  u s e d  t o  m i n i m i z e  r e l e a s e s .  

PERMIT REQUIREMENTS 

Based o n  d i s c u s s i o n s  w i t h  t h e  A r i z o n a  D e p a r t m e n t  o f  H e a l t h  

S e r v i c e s  (ADHS) a n d  C o u n t y  s t a f f ,  i t  i s  o u r  u n d e r s t a n d i n g  t h a t  n o  

s p e c i f i c  p e r m i t  i s  r e q u i r e d  f o r  t h e  r e m o v a l  o f  r e f u s e  f r o m  t h e  

A v o n d a l  e  L a n d f  i 11.  

The Yuma Road L a n d f i l l  s i t e  i s  owned b y  t h e  S t a t e  o f  A r i z o n a  

Land D e p a r t m e n t ,  a n d  h a s  b e e n  l e a s e d  t o  M a r i c o p a  C o u n t y  f o r  l a n d -  

fill p u r p o s e s .  We h a v e  been  a d v i s e d  b y  t h e  M a r i c o p a  C o u n t y  Land-  

f i l l  D e p a r t m e n t  t h a t  n o  a d d i t i o n a l  p e r m i s s i o n  a n d / o r  p e r m i t  i s  

r e q u i r e d  f r o m  t h e  S t a t e  Land D e p a r t m e n t  f o r  i t s  d e s i g n a t e d  use.  

ADHS r e q u i r e s  t h a t  a  p e r m i t  t o  o p e r a t e  t h e  l a n d f i l l  b e  o b -  

t a i n e d  b y  s u b m i t t i n g  a  c o m p l e t e d  " N o t i c e  o f  D i s p o s a l . "  A COPY o f  

t h e  N o t i c e  o f  D i s p o s a l  f o r m  h a s  b e e n  p r o v i d e d  i n  A p p e n d i x  3 o f  

t h i s  r e p o r t .  The M a s t e r  P l a n  d e s c r i b e s  t h e  s i t e  as  s u i t a b l e  f o r  

l a n d f i l l  p u r p o s e s  f o r  t h e  f o l l o w i n g  r e a s o n s :  

r The s i t e  i s  n o t . i n  an  e x i s t i n g  f l o o d p l a i n ,  and i s  p r o -  
t e c t e d  f r o m  t h e  1 0 0 - y e a r  f l o o d  f r o m  t h e  n o r t h .  

r The e x i s t i n g  g r o u n d  w a t e r  e l e v a t i o n s  a r e  9 0  t o  1 5 0  f t  

b e l o w  g r o u n d  s u r f a c e .  

r T h e r e  a r e  many l a y e r s  o f  " i m p e r v i o u s "  m a t e r i a l  l o c a t e d  

b e t w e e n  t h e  p r o p o s e d  s a n i t a r y  l a n d f i l l  a r e a  and  e x i s t i n g  

g r o u n d  w a t e r s .  

The  a b o v e - m e n t i o n e d  c h a r a c t e r i s t i c s  o f  t h e  s i t e  w i l l  f a c i l i -  

t a t e  p e r m i t  a c q u i s i t i o n .  I t  i s  recommended t h a t  t h e  C o u n t y  s u b -  

m i t  a  N o t i c e  o f  D i s p o s a l  t o  ADHS a s  s o o n  as  p r a c t i c a l .  



ESTIMATED COST AND DURATION 

B a s e d  on t h e  c o n c e p t s  o u t l i n e d  i n  t h i s  r e p o r t ,  T a b l e  3 c o n -  

t a i n s  t h e  c o s t  f o r  r e m o v a l  and  r e d i s p o s a l  o f  t h e  A v o n d a l e  Land-  

f i l l  i n c l u d i n g  i n i t i a l  d e v e l o p m e n t s  a t  t h e  Yuma Road d i s p o s a l  

s i t e  a s  recommended i n  t h e  M a s t e r  P l a n .  N o t e  t h a t  some i t e m s  a r e  

n o t  e s s e n t i a l  t o  t h i s  p r o j e c t ,  b u t  w i l l  b e  r e q u i r e d  e i t h e r  p r i o r  

t o  g a i n i n g  a  d i s p o s a l  p e r m i t  f o r  ADHS (e.g., g r o u n d  w a t e r  m o n i -  

t o r i n g  w e l l s )  o r  p r i o r  t o  i m p l e m e n t i n g  a c t i v e  l a n d f i l l i n g  (e.g., 

p e r m a n e n t  a c c e s s  r o a d ) .  I t  i s  e x p e c t e d  t h a t  i d e n t i f i c a t i o n  o f  

t h e  p r e c i s e  l i s t  o f  e l e m e n t s  t o  b e  i n c l u d e d  i n  t h e  Yuma Road s i t e  

work  w i l l  b e  d e v e l o p e d  e a r l y  i n  t h e  p r o c e s s  o f  p r e p a r i n g  p l a n s  

and s p e c i f i c a t i o n s .  

E s t i m a t e s  g i v e n  a r e  f o r  t h e  t o t a l  c o s t ,  a n d  i n c l u d e  b o t h  

c o n s t r u c t i o n  a n d  n o n - c o n s t r u c t i o n  c o s t s .  C o n s t r u c t i o n  c o s t  e s t i -  

m a t e s  a r e  b a s e d  on t h e  b e s t  a v a i l a b l e  d a t a  f o r  t h e  w o r k  o f  a  s i m -  

i l a r  n a t u r e  a t  t h e  p r e s e n t  t i m e .  C o s t  e s t i m a t e s  f o r  n o n - c o n -  

s t r u c t i o n  i t e m s  i n c l u d e  e n g i n e e r i n g  f o r  p r e p a r a t i o n  o f  c o n s t r u c -  

t i o n  d o c u m e n t s ;  f u l l - t i m e  i n s p e c t i o n  o f  wo rk  d u r i n g  c o n s t r u c t i o n ;  

and  l e g a l  and  g e n e r a l  a d m i n i s t r a t i o n  i t e m s  a s s o c i a t e d  w i t h  t h e  

p r o j e c t  d u r i n g  p l a n n i n g  a n d  c o n s t r u c t i o n  p e r i o d s .  

I t  s h o u l d  b e  p o i n t e d  o u t  t h a t  t h e  e s t i m a t e s  assume t h a t  t h e  

M a r i c o p a  C o u n t y  F l o o d  C o n t r o l  D i s t r i c t  moves a h e a d  w i t h  t h e  r e c -  

ommended p r o g r a m  w i t h o u t  undue  d e l a y .  E s t i m a t e s  a r e  n o t  t o  b e  

c o n s i d e r e d  f i n a l ,  s i n c e  more  d e t a i l e d  e s t i m a t e s  a n d  q u a n t i t y  

t a k e - o f f s  f o r  th.e b i d  s c h e d u l e  w i l l  b e  p r e p a r e d  u p o n  c o m p l e t i o n  

o f  f i n a l  c o n s t r u c t i o n  p l a n s  a n d  s p e c i f i c a t i o n s .  

A n t i c i p a t e d  D u r a t i o n  o f  C o n s t r u c t i o n  P e r i o d  

A S  c o m p u t e d  p r e v i o u s l y  t h e  t r u c k  v o l u m e  o f  e x c a v a t e d  m a t e -  

r i a l  ( m i x t u r e  o f  r e f u s e  a n d  s o i l )  t o  b e  h a u l e d  f r o m  A v o n d a l e  



TABLE 3. PRELIMINARY COST ESTIMATE FOR REMOVAL AND DISPOSAL OF 
AVONOALE LANDFILL INCLUDING I N I T I A L  IMPROVEMENTS AT 

Y U M A  ROAD LANDFILL 

U n i t  C o s t  
I t e m  Q u a n t i t y  ( $ 1  C o s t  ( $ )  

E x c a v a t i o n ,  h a u l i n g ,  
and p l a c i n g  e x c a v a t e d  
m a t e r i a l  a t  Yuma Road 
L a n d f i l l  305,000 c u  y d  6  1,830,000 

I m p r o v e m e n t s  a t  Yuma Road: 

T r e n c h  e x c a v a t i o n  a n d  
s t o c k p i l i n g  o n  s i t e  425,000 c u  y d  

C o n s t r u c t i o n  o f  s i g h t  
r e d u c t i o n  b e r m  26,000 c u  y d  

C h a i n  l i n k  f e n c e  and  
g a t e s  1,000 i f  

F i  v e - s t r a n d  b a r b e d  
w i r e  f e n c e  2,700 I f  

G a t e h o u s e  and  w e i g h  
s t a t i o n  550 s q  f t  

T r u c k  s c a l e  Lump sum 

Permanen t  r o a d s  1,000 s q  y d  

L a n d s c a p i n g  8,000 s q  f t  

W a t e r  l i n e s  i n c l u d i n g  
s t o r a g e  t a n k  Lump sum 

G r o u n d  w a t e r  m o n i t o r i n g  
we1 1s  3 e a c h  

D i e s e l  f u e l  t a n k  1 e a c h  

S u b t o t a l  

C o n s t r u c t i o n  C o n t i n g e n c i e s  @ + l o %  

S u b t o t a l ,  C o n s t r u c t i o n  C o s t  

N o n - C o n s t r u c t i o n  C o s t  B *12% 

TOTAL PROJECT COST 



L a n d f i l l  i s  a b o u t  350,000 c u  yd.  Assuming  t h a t  t h e  h a u l i n g  v e h i -  

c l e  has  a  c a p a c i t y  o f  3 0  c u  y d  a n d  t h a t  i t  c a n  b e  l o a d e d  b y  a  

f r o n t  l o a d e r  i n  a b o u t  5  m i n u t e s :  

a No. o f  h a u l i n g  v e h i c l e s  p e r  h o u r  = 6015  = 1 2  

a Volume o f  e x c a v a t e d  m a t e r i a l  h a u l e d  p e r  h o u r  = 

1 2  x  30 = 3 6 0  c u  y d  

Two s c e n a r i o s  a r e  c o n t e m p l a t e d  f o r  t h e  p r o j e c t :  n o r m a l  t i m -  

i n g ,  u t i l i z i n g  an  8 - h o u r  w o r k  d a y ;  a n d  a n  a c c e l e r a t e d  s c h e d u l e ,  

a s s u m i n g  1 6 - h o u r  d a y s  ( d o u b l e  s h i f t ,  p r o b a b l y  6 a.m. t o  1 0  p.m.), 

a c c e l e r a t e d  m o b i l i z a t i o n ,  o v e r s i z e  e q u i p m e n t ,  e t c .  The c o n s t r u c -  

t i o n  d u r a t i o n s  p r o j e c t e d  a r e  as  f o l l o w s :  

Mobi  1  i z a t i o n  

D u r a t i o n  ( C a l e n d a r  D a y s )  

Normal  A c c e l e r a t e d  

30 1 5  

I n i t i a l  p r e p a r a t i o n  ( o n e  t r e n c h )  6  0  
a t  Yuma Road 

E x c a v a t i o n  and  r e d i s p o s a l  

S u b t o t a l  

C o n t i n g e n c y  a1 l o w a n c e  f o r  d e l a y s  
a t  * l o %  

T o t a l  288 1 4 0  
(9 .5  m o n t h s )  (4 .5  m o n t h s )  

A d e c i s i o n  t o  a d o p t  t h e  a c c e l e r a t e d  s c h e d u l e  s h o u l d  c o n s i d e r  

t h e  f o l l o w i n g :  

It w o u l d  r e d u c e  t h e  t o t a l  l e n g t h  o f  e x p o s u r e  o f  t h e  com- 

m u n i t y  t o  t h e  p o t e n t i a l  n u i s a n c e s  ( n o i s e ,  o d o r ,  d u s t )  

a s s o c i a t e d  w i t h  t h e  e x c a v a t i o n ,  p a r t i c u l a r l y  o d o r s .  



r D o u b l e  s h i f t s  w o u l d  r e q u i r e  n i g h t  w o r k ,  w i t h  l i g h t i n g ,  

e t c .  I t  w o u l d  e x p o s e  t h e  c o m m u n i t y  t o  t h e  n o i s e  o f  t h e  

e x c a v a t i o n  and  t r u c k  t r a f f i c  o n  D y s a r t  Road. 

No n e t  a d d i t i o n a l  c o s t s  a r e  a n t i c i p a t e d .  L i g h t i n g  w o u l d  

b e  o f f s e t  b y  s a v i n g s  i n  more  e f f i c i e n t  u s e  o f  e q u i p m e n t  

( l e s s  s t a r t u p s ,  e t c . ) .  O v e r t i m e  r a t e s  a r e  n o t  Contem- 

p l a t e d ,  a s  d i f f e r e n t  e m p l o y e e s  w o u l d  w o r k  e a c h  s h i f t .  

0 S i n g l e  s h i f t s  w o u l d  b e  more  l i k e l y  t o  r e q u i r e  c o v e r i n g  

t h e  e x p o s e d  r e f u s e  ( w o r k i n g  f a c e )  e a c h  n i g h t .  D o u b l e  

s h i f t s  m i g h t  a l l o w  c o v e r  o n l y  f o r  weekends.  ( N i g h t l y  

c o v e r  i s  assumed f o r  c o s t  p u r p o s e s . )  

ADHS a n d  c o m m u n i t y  r e p r e s e n t a t i v e s  s h o u l d  be  c o n s u l t e d  p r i o r  

t o  a  d e c i s i o n  on  a n  a c c e l e r a t e d  s c h e d u l e .  
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1. INTRODUCTION 

This report is submitted pursuant to a geotechnical 

investigation made by this firm of the Avondale land- 

fill. The landfill is located near the intersection of 

Yuma Road and Dysart Road in Avondale, Arizona, adjacent 

to the Aqua Fria River. The objectives of this investi- 

gation were to identify the depth of refuse at the 

existing landfill site, to evaluate the physical 

properties of the soils underlying the refuse, and to 

provide recommendations for the excavation and earthwork 

elements of khe project. 

PROJECT DESCRIPTION 

Details of the project were provided by Mark B. Beizer, 

P.E. and Krishan Saigal, P.E. of SCS Engineers. The 

landfill is owned and was operated from April, 1979 to 

October, 1980 by the Maricopa County Highway Department. 

During its 18 months of operation, the landfill received 

approximately 250,000 cubic yards of uncornpacted 

municipal solid waste. Apparantly no hazardous wastes 

were deposited at the site. It is understood that the 

existing landfill will be removed and disposed of at a 

selected site. The purpose of this study is to provide 

information required to develop a preliminary for the 

removal and disposal operations. 

Prior to initiation of the field investigations, the 

site area was inspected by the above named representa- 

tives of SCS Engineers and James R. Fahy, E.I.T. and 
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Lawrence A. Hansen, P.E. of this firm. Boring and gas 

monitoring well locations were selected, based on 

observations made at the site. It is our understanding 

that a detailed description of the landfill operation is 

not available, however, it has been assumed that the 

refuse was placed in trenches averaging 15 to 20 feet in 

depth, then backfilled with soils excavated from on- 

site. The landfill has been impacted by one or more 

flood events of the Aqua Fria and Gila Rivers. 

3. INVESTIGATION 

3.1 Review of Site Hydroqeology 

As part of our investigation, we reviewed a closure 

study for the landfill prepared by SCS Engineers, which 

detailed hydrogeologic conditions at the disposal site. 

We also reviewed available governmental reports of water 

levels, well locations, and effects of flooding in the 

region of the landfill. 

3.2 Subsurface Exploration 

Eleven exploratory borings were drilled on November 12 

and 13, 1984. Nine of the borings were advanced to 

depths of 10 to 48 feet below existing grade within the 

suspected boundaries of the landfill. Two borings 

(numbers 10 and 1 1 )  were advanced to depths of 20 and 24 

feet at locations approximately 400 and 600 feet from 

the approximate northern boundary of the landfill to 

provide soil samples for analysis that had not been 

impacted by the landfill operation. 
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The borings were drilled with a truck-mounted CME-55 

drill rig advancing 6 5/8-inch O.D. hollow stem auger. 

Standard penetration testing and open-end drive sampling 

were performed at selected intervals in the soils under- 

lying the refuse and in the two background borings. 

Standard penetration was also performed at selected 

intervals in the refuse. The field investigation was 

supervised by James R. Fahy, E.I.T., staff engineer of 

this firm. 

Gas monitoring wells were installed in Borings 1 ,  4, 7, 

8 and 9 under the supervision of SCS Engineers person- 

nel. As indicated on the boring logs, samples of the 

soils underlying the landfill were provided to SCS 

Engineers for geotechnical analysis. 

The results of the field investigation are presented in 

Appendix A, which includes a brief description of 

drilling and sampling equipment and procedures, a site 

plan showing the boring locations, and logs of the test 

borings. Elevations of the ground surface at the boring 

' locations were determined by leveling, referenced to an 

assumed elevation of 100 feet at Boring 7. 

3 . 3  Laboratory Analysis 

Moisture contents of selected samples were determined. 

These are shown on the boring logs. Grain-size 

analysis, Atterberg Limits and a direct shear test were 

performed on selected samples. The results of these 

tests are presented in Appendix B, along with a brief 

description of laboratory testing procedures. 
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4. SITE CONDITIONS & GEOTECI3NICAL PROFILE 

4.1 Site Conditions 

The landfill site is relatively level, exhrbiting an 

elevation difference of about 4 feet, except at its 

western boundary. At this location, a trench wrth 

approximate maximum depth of 10 feet has been excavated, 

and subsequently partially backfilled with construction 

debris. The debris includes blocks of concrete, asphalt 

and several truck loads of earth materials. 

The eastern edge of the landfill apparently coincides 

wrth a gentle slope having a maximum height of approx- 

imately 10 feet. Borings 2 and 3, which are located on 

the relatively level ground adjacent to and east of the 

sloped section, did not encounter refuse. However, 

evidence of refuse is apparent on the ground surface in 

this area, as well as on the higher plateau. The extent 

to which this boundary was affected by flood events 

following closure are unknown. The approximate eastern 

edge of the landfill is shown on the site plan in 

Appendix A.  

4.2 Geotechnical Profile 

As indicated by the boring logs, the soils overlying the 

refuse comprising the landfill consist of sands and 

silty sands. The thickness of this material, apparently 

placed as a cover, varies from zero to as much as 10 

feet . The soil appears to have been borrowed from the 
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lower plateau adjacent to the landfill, or other 

adjacent areas. The soils underlying the refuse include 

sands, silty sands and sandy gravels. The more sandy 

soils typically overlie the gravels, however, the thick- 

ness of the sandy soils is inconsistent. The soils do 

not appear stratified, and the elevation of the boundary 

between the refuse and the underlying soil varies from 

63 to 86. 

Five cross-sections through the landfill and adjacent 

areas are shown in Figures 1 through 5. Two of these 

are oriented in a northerly direction, and three are 

oriented in a predominantly easterly direction. The 

boundaries between the different materials identified in 

the figures are approximate, based on assumptions re- 

garding the operation of the landfill and the continuity 

of the material layers between borings spaced at 

distances of 180 to 400 feet. 

As indicated by the profiles, the thickness of the 

refuse apparently varies from 10 to 26 feet. A thicker 

zone of refuse appears to bg located near the eastern 

boundary of the landfill, as indicated by Figure 5. It 

appears likely that the refuse was placed in trench 

excavations oriented in a northerly direction. This 

observation is consistent with the trench located along 

the apparent western edge of the landfill. 

The refuse is heterogeneous, including such solid waste 

as construction debris, pipe sections and other metal 

parts, scrap wood and concrete blocks. In all but one 
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bo r ing ,  t h e  auge r  was advanced with  no d i f f i c u l t y .  

However, Boring 5  a p p a r e n t l y  encountered a  block of 

c o n c r e t e  o r  o t h e r  such o b s t a c l e  and was te rmina ted  a t  a 

dep th  of 1 3  f e e t .  Boring 5a was l o c a t e d  3 f e e t  from 

Boring 5 and advanced t o  7 f e e t  below t h e  r e f u s e  wi thout  

d i f f i c u l t y .  The r e f u s e  i s  r e l a t i v e l y  l oose  i n  cons i s -  

t e n c y ,  as evidenced by s e v e r a l  of t h e  bo r ings  caving t o  

dep ths  of 8 t o  30 f e e t  a f t e r  removal of t h e  hollow stem 

auger .  

The s o i l  p r o f i l e  no r th  of t h e  l a n d f i l l ,  a s  i n d i c a t e d  by 

Borings 10 ' and 1 1 ,  i n c l u d e s  a  s u r f i c i a l  l a y e r  of sandy 

c l a y  5 t o  7 f e e t  i n  t h i c k n e s s .  Th i s  s t r a tum i s  under- 

l a i n  by s e q u e n t l a l  l a y e r s  of  g r a v e l l y  sand and sandy 

g r a v e l  and cobbles .  The g r a v e l l y  sand had a t h i c k n e s s  

of 6 f e e t  i n  Boring 10,  and 12 f e e t  i n  bor lng  1 1 .  

4 . 3  S o i l  Moisture & Groundwater Condi t ions  

Free  groundwater was n o t  encountered i n  any of t h e  

bor ings .  Moisture c o n t e n t s  i n  t h e  s o i l s  under ly ing  t h e  

r e f u s e  t y p i c a l l y  va ry  from 2 . t o  5 p e r c e n t ,  o r  approxi -  

mately t h e  same range a s  t h e  sands  and g r a v e l s  i n  t h e  

two background bor ings .  However, i n  Boring 6 very  wet 

t o  s a t u r a t e d  c o n d i t i o n s  were encountered a t  a  dep th  of 

45 f e e t .  The r e f u s e  i s  s l i g h t l y  mois t  t o  mois t ,  and no 

pocke ts  of wet t o  s a t u r a t e d  m a t e r i a l s  were encountered.  

A groundwater con tour  map prepared by SCS Engineers  
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us ing  1973" dep th  t o  water  d a t a  i n d i c a t e s  t h a t ,  a t  t h a t  

t i m e ,  t h e  dep th  t o  wate r  beneath  t h e  l a n d f i l l  was about 

60 f e e t ,  and groundwater movement was t o  t h e  nor thwest .  

Dec l ines  of t h e  water t a b l e  a r e  caused by pumping of 

water  p r i m a r i l y  f o r  i r r i g a t i o n .  Recharge and water 

l e v e l  rises a r e  by f l o o d i n g  a d j a c e n t  t o  t h e  Agua F r i a  

and G i l a  Rivers .  During a  f l o o d ,  groundwater moves 

downward forming a  mound on t h e  wate r  t a b l e ,  and i f  t h e  

f l o o d  is s u f f i c i e n t l y  l ong ,  t h e  mound ex tends  upward t o  

t h e  r i v e r .  Mann and Rohne (1983)  f o r  t h e  f l o o d s  du r ing  

t h e  per iod  February 1978 t o  June 1980 i n d i c a t e  t h a t  one 

w e l l  4 miles w e s t  of t h e  l a n d f i l l  had a  rise i n  t h e  

water  t a b l e  of 1 9  f e e t ,  a  second 3 rniles t o  t h e  sou th-  

e a s t  had a  r i s e  of 7 0  f e e t ,  and a  t h i r d  of 3 +  miles '  t o  

t h e  n o r t h e a s t  a  r i s e  of 3 4  f e e t .  A s  t h e s e  t h r e e  a r e  

some d i s t a n c e  from t h e  Agua F r i a ,  t h e  water  t a b l e  mound 

under t h e  l a n d f i l l  was l i k e l y  much h ighe r  than  t h e  

pre - f lood  water  t a b l e .  

Data from bor ings  beneath  t h e  l a n d f i l l  i n d i c a t e  t h a t  t h e  

m a t e r i a l  i s  very  permeable. T h i s  i n d i c a t e s  t h a t  t h e  

mound would form r a p l d l y ,  a ~ d  a l s o  a f t e r  t h e  f low has 

s topped,  t h a t  t h e  mound would d i s s i p a t e  r a p i d l y .  The 

amount of r i s e  of t h e  water  t a b l e  away from t h e  mound is 

dependent on t h e  l e n g t h  of t i m e  t h a t  t h e  r i v e r  f lows.  

This  rise would t a k e  longe r  t o  d i s s i p a t e  because of 

lower p e r m e a b i l i t i e s  and because of t h e  groundwater f low 

*References a r e  l i s t e d  a t  t h e  end of t h i s  r e p o r t .  
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t h a t  i s  dependent on t h e  water  t a b l e  g r a d i e n t .  

5.  DISCUSSIONS & RECOMMENDATIONS 

Page 1 3  

Based on t h e  s o i l  and r e f u s e  c o n d i t i o n s  encountered i n  

t h e  bo r ings ,  i t  appears  t h a t  both  t h e  waste m a t e r i a l  and 

s o i l  can be excavated wi th  convent iona l  e a r t h  moving 

equipment. I t  i s  l i k e l y ,  however, t h a t  l a r g e r  blocks  of 

c o n c r e t e  o r  o t h e r  c o n s t r u c t i o n  d e b r i s  w i l l  be 

encountered i n  t h e  r e f u s e ,  r e q u i r i n g  s p e c i a l  handl ing.  

Temporary s ' lopes i n  t h e  i n  s l t u  s o i l s  a d j a c e n t  t o  and 

underlying t h e  s i t e ,  i f  above t h e  water  t a b l e ,  can be 

c u t  t o  g rades  of 1 .5  t o  1 ( h o r i z o n t a l  t o  v e r t i c a l ) .  

S t eepe r  s l o p e s  may be p o s s i b l e ,  p a r t i c u l a r l y  a long  t h e  

western  boundary of t h e  l a n d f i l l ,  however, sloughing of 

t h e  n a t l v e  m a t e r i a l s  would r e s u l t .  A temporary s l o p e  

a n g l e  of 2 t o  1 i s  recommended f o r  t h e  r e f u s e  du r ing  

excava t ion .  
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TEST DRILLING EQUIPMENT 6 PROCEDURES 

D r i l l i n g  Equipment Truck-mounted CME-55 d r i l l  r i g s  powered with 4 o r  6 
cy l inde r  Ford i n d u s t r i a l  engines a r e  used i n  advancing t e s t  borings. The 
4 c y l i n d e r  and 6 cy l inde r  engines a r e  capable of d e l i v e r i n g  about 4,350 
and 6,500 footfpounds torque t o  t h e  d r i l l  sp ind le ,  respec t ive ly .  The 
sp ind le  is advanced with twin hydraul ic  rams capable of e x e r t i n g  12,000 
pounds downward force.  D r i l l i n g  through s o i l  o r  s o f t e r  rock is performed 
wi th  6 112 O.D., 3  1/4 I.D. hollow stem auger or  4 112 inch continuous 
f l i g h t  auger. Carbide i n s e r t  t e e t h  a r e  normally used on t h e  auger b i t s  
s o  they can of ten  pene t r a t e  rock o r  very s t rong ly  cemented s o i l s  which 
r e q u i r e  b l a s t i n g  o r  very heavy equipnent f o r  excavat ion.  Where r e f u s a l  
i s  experienced i n  auger d r i l l i n g ,  the holes  a re  sometimes advanced wi th  
t r i cone  gear b i t s  and NX rods us ing  water o r  a i r  a s  a  d r i l l i n g  f l u i d .  
Where auger and t r i c o n e  gear b i t s  cannot be used t o  advance the  ho le  due 
t o  cobbles or caving cond i t ions ,  t h e  ODEX (overburden d r i l l i n g  with t h e  
e c c e n t r i c  method) is used. A percussion down-the-hole hammer underreams 
t h e  hole and 5 inch s t e e l  cas ing  is introduced i n t o  the  hole during d r i l l -  
ing.  The d r i l l  b i t  i s  e c c e n t r i c  and can be removed from t h e  cen te r  of 
t h e  cas ing  t o  a l low sampling of t h e  m a t e r i a l  below the  b i t  pene t r a t ion  
depth. 

Sampling Procedures Dynamically dr iven  tube  samples a r e  usua l ly  obtained 
a t  s e l e c t e d  i n t e r v a l s  i n  t h e  borings by t h e  ASTM Dl586 procedure. I n  
many cases ,  2" O.D., 1 3f8" I .D .  samplers a re  used t o  o b t a i n  the s tandard  
pene t r a t ion  r e s i s t ance .  "Undisturbed" samples of f i rmer  s o i l s  a r e  o f t e n  
obtained with 3" O.D. samplers l i ned  wi th  2.42" I .D .  b r a s s  r ings .  The 
d r iv ing  energy is gene ra l ly  recorded as  t h e  number of blows of a  140 pound 
30 inch f r e e  f a l l  drop hammer requi red  t o  advance the samplers i n  6 inch 
increments. However, i n  s t r a t i f i e d  s o i l s ,  d r iv ing  r e s i s t a n c e  is sometimes ' 

recorded i n  2 o r  3 inch  increments so t h a t  s o i l  changes and the presence 
of s c a t t e r e d  gravel  o r  cemented l a y e r s  can be r e a d i l y  de tec t ed  and t h e  
r e a l i s t i c  penet ra t ion  va lues  obtained f o r  cons idera t ion  i n  design. These 
values a re  expressed i n  blows per foo t  on t h e  logs.  "Undisturbed" sam- 
p l i n g  of s o f t e r  s o i l s  i s  sometimes performed with t h i n  walled Shelby tubes 
(ASTM D1587). Where samples of rock a r e  requi red ,  they a r e  obtained by NX 
diamond core d r i l l i n g  (ASTM D2113). Tube samples a r e  labe led  and placed 
i n  wa te r t igh t  conta iners  t o  main ta in  f i e l d  moisture contents  f o r  t e s t i n g .  
idhen necessary fo r  t e s t i n g ,  l a r g e r  bulk samples a re  taken from auger cu t t -  
ings .  

Continuous Pene t r a t ion  Tes t s  Continuous penet ra t ion  t e s t s  a r e  perf ormed 
by d r iv ing  a  2" O.D. b l u n t  nosed penetrometer ad jacent  t o  o r  i n  t h e  bot- 
tom of borings. The penetrometer i s  a t t ached  t o  1 5f8" O.D. d r i l l  rods 
t o  provide c learance  t o  minimize s i d e  f r i c t i o n  s o  t h a t  pene t r a t ion  va lues  
a r e  as  nea r ly  a s  poss ib l e  a  measure of end r e s i s t ance .  Pene t r a t ion  va lues  
a r e  recorded a s  t h e  number of  blows of a  140 pound 30 inch f r e e  f a l l  drop 
h a m e r  requi red  t o  advance the  penetrometer i n  one foo t  increments o r  
less. 

Boring Records D r i l l i n g  opera t ions  a r e  d i r ec t ed  by our f i e l d  engineer  o r  
geo log i s t  who examines s o i l  recovery and prepares boring logs.  S o i l s  a r e  
v i s u a l l y  c l a s s i f i e d  i n  accordance with the Unified S o i l  C l a s s i f i c a t i o n  
System (ASTM D2487) with appropr i a t e  group symbols being shown on t h e  
logs. 

I 
SERGENT. HAUSKINS & BECKWITH 



UNIFIED SOIL CLASSIFICATION S Y S T E M  
Soils are visually classif ied by  the Unif ied Soil Classif ication system on the boring logs Presented i n  this report. 
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to a ~ d  in classif ication. 
The classi f icat ion system i s  br ief ly outl ined on th is  chart. For a more detai led description of the system. see "The 
U n i f ~ e d  Soil Classi f icat ion System" Corp of Engineers. US Army Technical Memorandum No. 3-357 (Revised Apr i l  

I NOTE: Coarse gra~ned solls wlth between 5 %  & 12% passlng the No. 200 sleve and f ~ n e  gralned soils wlth l lml ts 
plotting in the hatched zone on the plast lc l ty chart to have double symbol. 

1960) or ASTM Designation: D2487-66T. 

PLASTICITY CHART 

TYPICAL NAMES 

Welt qraded sravels, gravel-sad mixtures, 
or sandgravel-cobble mixtures. 

Poorly graded gravels, gravelsand mix- 
tures, or sandgravel-cobble mixtures. 

Silty gravels. gravel-sand-silt mixtures. 

Clayey gravels, gravel-sanbclay mixtures. 

Well graded sands gravelly sands. 

MAJOR DIVISIONS RAP HI^ GROUP 
SYMBOL SYMBOL - 

0 

GW a P 
%"' CLEAN GRAVELS 
?i q (Less than 5 %  passea No. 200 sieve] -- 0 d O Z  GP - 

: >:- 
a 4 0 $  

- ' E  '=-* W - m  Limits plot below 
-lo 0 n GRAVELS WITH "A" line & hatched zone G M  

8 c FINES M plasticity chart 2 R  o e  Y) - (More than 12% 
B P - 0 Limits plot above 

2 passes NO. 200 Slevel "A" line & hatched zone - GC 
s g .  on plasticity chart 
a: - 

Cobbles 
Gravel 

Coarse gravel 
Fine gravel 

Sand 
Coarse 
Medium 
Fine 

Fines (s i l t  or clay) 

5 g * z  
SP Pocrly graded sands, gravelly sands. 

m . . .  
n Y) 5%: 
m - 5 ;  Limits plot below 
2 - 5 z SANDS WITH "A" line & hatched zone SM Silty sands. sand-silt mixtures. 

FINES on Piastlcity chart 
e 6 
g;o (More than 12% passes Limits plot above 

No. 200 sieve) "A" line & hatched zone SC Clayey sands, sand-clay mlxtures. - ?  - on plasticity chart 

2 gc SILTS OF LOW PLASTICITY i a r 3  
(Liqu8d Limit Less Than 50) " "  r z y s :  -1 0 

o * - = .s!.>sn - 1: - W;:Z 
SILTS OF HIGH PLASTICITY Inorganic stlts, m!caceous or diatom* e : - <  
(Liquid Limit More Than 50) MH ceous si l ty so~ls. elastic silts. 

CLAYS OF LOW PLASTICITY Inorganic clays of low to medium plas- 
CL ticity, gravelly clays. sandy clays, silty 

(Liquid Limit Less Than 501 clays. lean clays. 

CLAYS OF HIGH PLASTICITY Inorganic clays of high plasticoty. fat 
5 2d (Liquid Limit More Than 50) CH' clays. sandy clays of hlgh plasftctty. 

0 8 0 @ 

# + ? 2 
m .- CLEAN SANDS = g :: 4 u ,  - (Less than 5 %  passes No. 200 sewel 

DEFINITIONS OF SOlL FRACTIONS 

Above 3 in. 
3 in. to No. 4 Sieve 
3 in. to % in. 
% in. to No. 4 sieve 
NO. 4 to NO. 200 
NO. 4 to NO. 10 
No. 10 to NO. 40 
No. 40 to No. 200 
Below No. 200 sieve 

"poO~O] SW 
0 0 0 0  , 
....i 

SOIL COMPONENT 

I LIClUID LIMIT I 

8 5 0 .s 

PARTICLE SIZE RANGE 

I 
SERGENT. HAUSKINS & BECKWITH 
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TERMINOLOGY USED TO DESCRIBE TllE RELATIVE DENSITY, -- 
CONSISTENCY OR FIRMNESS OF SOILS 

The t e r m i n o l o g y  u s e d  o n  t h e  b o r i n g  l o g s  t o  d e s c r i b e  t h e  
r e l a t i v e  d e n s i t y ,  c o n s i s t e n c y  o r  f i r m n e s s  of  s o i l s  r e l a t i v e  
t o  t h e  s t a n d a r d  p e n e t r a t i o n  r e s i s t a n c e  i s  p r e s e n t e d  below. 
The s t a n d a r d  p e n e t r a t i o n  r e s i s t a n c e  (N) i n  blows p e r  f o o t  i s  
o b t a i n e d  by t h e  ASTM Dl586 p r o c e d u r e  u s i n g  2" O.D. ,  1 3/8" 
1.n.  s a m p l e r s .  

1. R e l a t i v e  D e n s i t y .  Terms f o r  d e s c r i p t i o n  of  r e l a t i v e  
d e n s i t y  of c o h e s i o n l e s s ,  uncemented s a n d s  and sand-  
g r a v e l  m i x t u r e s .  

N R e l a t i v e  D e n s i t y  
iFr Very  l o o s e  
5-10 Loose 
11-50 M e d i ~ ~ m  dense  
31 - 50 Dense 
SO+ Very  dense  

2 .  R e l a t i v e  C o n s i s t e n c y .  Terms f o r  d e s c r i p t i o n  of  c l a y s  . 
which a r e  s a t u r a t e d  o r  n e a r  s a t u r a t i o n .  

N R e l a t i v e  C o n s i s t e n c y  Remarks 

0-2 Very s o f t  E a s i l y  p e n e t r a t e d  s e v -  
e r a l  i n c h e s  w i t h  f i s t .  

3 -4  Sof t E a s i l y  p e n e t r a t e d  s e v -  
e r a l  i n c h e s  w i t h  thumb. 

5-8 Medium s t i f f  Can be p e n e t r a t e d  s e v -  
e r a l  i n c h e s  w i t h  thumb 
w i t h  modera t e  e f f o r t .  

9 -15  S t i f f  R e a d i l y  i n d e n t e d  w i t h  
thumb, b u t  p e n e t r a t e d  
o n l y  w i t h  g r e a t  e f f o r t .  

16-30 Very  s t i f f  R e a d i l y  i n d e n t e d  w i t h  
t h u m b n a i l .  

30+ Hard  I n d e n t e d  o n l y  w i t h  d i f -  
f i c u l t y  by t h u m b n a i l .  

3.  R e l a t i v e  F i rmness .  Terms f o r  d e s c r i p t i o n  of p a r t i a l l y  
s a t u r a t e d  a n d / o r  cemented s o i l s  which commonlv o c c u r  i n  
t h e  ~ o u t h w e s t '  i n c l u d i n g  c l a y s ,  cemented g r a n i l l a r  mate-  
r i a l s ,  s i l t s  and s i l t y  and c l a y e y  g r a n u l a r  s o i l s .  

R e l a t i v e  F i r m n e s s  
Very s o f t  
S o f t  
Modera t e ly  f i r m  

16-30  Firm 
31  - 50 Very f i r m  
50+ Hard 

I 
I SERGENT. HAUSKINS & BECKWITH -@, _ - N 1 l . A t e . ~ Y t ~ L ~  CO*.UL.INa Oro1rC14..l~.l .llNIAlt . I ~ ~ ~ ~ ~ c ~ ~  IhCINc..l A- 3 
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SITE PLAN 
SHOWING LOCATIONS OF TEST BORINGS 

ACCESS ROAD? 

T 3  DYSART * ROAD 

AQUA 
FRIA 

RIVER 

NOTE: Elevation= 100.0 c '/ Scale 
Assumed For Boring E', 
No.7 To Establish Dotum / 

C 
100 0 100 200 200 

Feet 

Project: AVONDALE LANDFILL 
Job No: E 8 4 - 2 2 0  
Computed by: JRF 

I 

-@ SERGENT. HAUSKINS & B E C M H  
=**suLn*s s01L .No .eu*Dar~ow x*oI"sm. A-4 

.*0**,. . .YE.O*. .L.UOU."D". 

t 



PROJECT Avondale Landfill LOG Or TEST BORING NO.- 
JOB NO. E84-220 DATE 11-12-84 - . + RIG T Y P E  CME-55 

i z  - : 2 BORING TYPE 6%" Hollow Stem Auger - . : 2. = * s  ,{ E I 
0 - ' .O .=. 

3." - L .&P . U 0 'j 5 SURFACE ELEV.  96.8' 
c $ 5 :  s C .- ": :; Z DATUM 2 2 

Assumed - See Site Plan 
fp 5 , :  5 .. p $ 4  

. i 0 ZU ;* 
C C "  ,0: g g 0 0 =  =i 'Z G .- 

c 2 
0 GZd 0-1 .n * SZS n-r =a. a u REMARKS VISUAL CLASSIFICATION ' 

.................. 
- FILL ............... . 

. . . . .  .... SM 
. . . . . .  ..... . . slightly SILTY SAND, some medium 

moist & coarse sand, non- 
. . . . .  -. .. 

. . .  -. ..... - I plastic, light brown 
............................. 

.- - 

REFUSE 

- - - . . ... slightly SAND, some medium sand, 
moist 

~ 

trace of silt & coarse ....... ..* . . ~. SP-- ~ 

sand, nonplastic, brown 
. . . . . .  ... 

. . . . .  ....... .~ .- . .  note: thin lenses o.f -L * *  , . . ;,y s 558 . - 
. sandy gravel 

U .  L - -. 
. .- .- .- - - ---- - - - - 

Stopped auger at 22'6" 
Stopped sampler at 24' 

Hole caved to 15' 

* Sample to SCS 
Engineers 

I I 
GROUNDWATER 

I 
SAMPLETYPE 

A -  up., suntnp.. 8 - Block ..mp~. 
I 

S - 2" 0.0. 1.38" 1.0. tube som~l.. 
SERGENT, HAUSKINS & BECKWITH A- 

U - 3" 0.0. 2.42'' 1.0. tub. sompl.. UMUM O S ~ ~ C M N I C U  I~IIIIDS _ _ - * I . I I I U I X I L . * l a F l . ~ I L Y L s C I w . I I . U O  
T - 2'' 0.0. th#n.rall.d Sh-lb. +..he 



PROJECT Avo"dale Landfill - -  - .  LOG OF TEST BORING N 0 . 2  
JOB NO. E84-220 DATE 11-12-84 

I well graded, nonplas- tic, brown 

LP" 6 5 
0 2  I n  

note: some to con- 
siderable gravel below 1 6 '  

RIG T Y P E  CME-55 
I 

BORING T Y P E  6%" Hollow Stem Auger 
SURFACE ELEV.  89.7' 
DATUM Assumed - See Site Plan 

.- 
c 2 au 

0 C C "  

- 
- 3  
S ? 
i p  

U O  

: 5 

- 
t: 
E 
r 

. --.- 
. - - -  .. 

I I . ,  0 0  1 . . . . . . . . . . . . . .  

. . . . . . . . . . . .  "i" ~.~ 

. . . . . . .  

. ~ . . . . . . . .  

- 
D 
Y -., 

= 
-! 

. i ; z :  
O ' C  

' ? - D  e;: 
REMARKS 

Stopped auger at 10' 

. . .. --. ......... , ......-......... 
. ~ .......... 

. . .  .......... 

. . . .  ......................... 

...... . . . . . . . . . . .  .. 
....... .......... -. ..........-.-.... .- . 
.. .... ................. 

. . . . . . . . . . . .  .................. 
. . . . . . .  ......................... 

........... 
- ...-.......-.-...... ........ 

.... . . . . . .  
~ . . ~  ~ ~ . ~ .  .............. 

~~ . ......................... 

....... ......................................... - 
. .- ........ . .-..-............. - -.--. - ........ ........-....-. i.-A 

....... ..-.. ......... ............ 

..-- ................ .- 
...... - . 

-- .......................................... .. 

. ................. 

. -.' - - - -- - -. - - 
....... . . ----- &- 

....... - 
~ ~ .-2 ~- 

! 
--* 

..-- . .  -- 
! 

~ .~ .- 
..... .- 

j '- 

GROUNDWATER 
S A M P L E T Y P E  I 

I 0 4  
VISUAL CLASSIFICATION . 

slightly 
moist 

> 

o e =  '" j ,,, 2 Jp.2 (1-1 u) 

2 , 

SAND, trace to some 
nravel, trace of silt. 

A - Auger euwings.  B - Block rempl. 
S - ?" 0.0. 1.18" 1.0. tube sempl.. 

I SERGENT, HAUSKINS & BECKWITH A- 
U - 3" 0.0. 2.42" 1.0. tub. iampl.. -a _ _ ~ ~ ~ ~ ~ . - - - w r . r r . % x w r c ~ n . r ~ r u ,  - taoro~rs*uca 6.c.wras 

T - 7" 0.0. thin-x.~ll.d Sh.lbv tub.. 1 

:u 

t 
; 
1 , =., 

ii 
5 2 1  -. 
."P 
" $  
;=+ 

>: - 
."; 



PROJECT Avondale Landfill LOO OF TEST BORING  NO.^ 
JOB NO. ~ 8 4 - 2 2 0  DATE 11-12-84 

subrounded to rounded, 
nonplastic, brown 

O O 

. 0 0  . - ~. 
note: cobbles at 6' 

. . . . . . . . . . . . . . . . .  

........ , ................. .- .. 

. ~ .  . ~ .  Stopped auger at 15' 
......... .. 

. . . . . . . . . . . . . . . . .  

. . - . . . . . . . . .  .- .................. 

. . . .  . . . . .  ............... 

I 
....... ............. 

......... ...... 

. - -~ - 
............................. 

.................. 

S A M P L E  T Y P E  
A - Auger cuwings. 0 - Block sample 
S - 2" O.D. 1.38" I.D. tub. 10mpl.. 

SERGENT. HAUSKINS 6 BECKWITHA-, 
U - 3" O.D. 2.42" 1.0. tub. ,ample. CO*SUYWO~O~~UU C-TIIS 

IOT* . .WUUm.Y( l . . ~ .YYULL5555t t t *Y )  
T - 3" O.D. thin-wo1l.d Shelby tub.. 





PROJECT- 
JOB ~ 0 . a  

C C "  

- 
. . . . . . . . .  ~ -~ . . ,  ....... slightly 

. . . .  .... ............ . .  ~ ~. .~... moist 
--- 

...-... ............. ... ..... ~ 

. .  .............. ... . . ~... 

. . . ~ ~  . . . . . . .  . . . . . .  

. ............ . . ~  ~~ ~ .~ ~ 

. . . . .~ . . . . -  ..,.. ~ ........ 

........................ ....... .~ 

~. . . . . . ~  .... 

Avondale  andfi fill LOO OF TEST BORING N O . 5  
-220 DATE 11-12-84 

- i RIG T Y P E  CME-55 - i ; $ e BORING T Y P E  6%" Hollow Stem Auger . 8 ' E  -.? SURFACE ELEV. 90.2' 

S Assumed - See Site Plan 

I 
GROUNDWATER SAMPLE TYPE 

A - Au9.r suuanss. 0 - Block sonpl. 
I 

none s - T. O.D. 1.38'. I.D. tub. S ~ ~ P I . .  
U - 3" 0.0. 2.42" I.D. tube ~ornple. 
T - 3" O.D. thm--01l.d Sh-lbv tub.. 

-E I 

REMARKS 

- .- 

SILTY SAND, some medium 
to coarse sand, non- 
plastic, brown 

REFUSE I 
VISUAL CLASSIFICATION 

, a 0 . . . . . . . . . . .  . _  ........... S.W. FILL I 
.. --- .- < .. .! 

Auger refused at 13' 1 .  
Sampler refused at 1 

13'8" 

note: drill rig moved 
3' north and resumed 
drilling 

i 

SERGENT. HAUSKINS & BECKWITH A-g 
I O * S U I I U ?  CTO'~SY(IUL IYilWll'l 

AOtmx.a--.IuIt.sr.yLyLyLcccn.nnnnw 



slightly 
moist to 
moist 

PROJECT Avondale Landfill LOG OF TEST BORING NO.> 
JOBNO. E84-220 DATE 11-12-84 

-- - . - - - - - -- . - - - .- 
SANDY GRAVEL, well 
graded, subrounded to 
rounded, nonplastic, 
brown 

note: grades to 
gravelly sand - - --- ........ 

Stopped auger at 19'6" 
Stopped sampler at 21' 

Hole caved to 10' 

* Sample to SCS 
Engineers 

RIG TYPE CME-55 
B O R I N G  T Y P E  63;" Hollow Stem Auger 

I 
SURFACE ELEV.  90.2'f 

Ass& - D A T U M  e Site P h  

............... 

........................ . ... 

. ~~. . . . . . .  . 

. . ... .- . . . . . . . . . . . . .  

. . . . . .  ..... . . . . . . . .  - .. - 
. . . . . . .  . -. ........ - . . . . . . .  - - . 
........ ...- ._. . 

-- . . . . . .  .- ..... --.* 
. . -- ... -- 

.....- -..-...--. ...... . ... , 
-................. . .-- .-... * .- 

- . .- A_,___ 

.... ..... + - -- 
.- 

, --. ...- I ........ . 
, - --- 

I ....... 
- I . '  

I 
-1 

G R O U N D W A T E R  
S A M P L E  T Y P E  

A - Aug-r cuwings. 8 - Block sampl. 
I 

I SERGENT. HAUSKINS & BECKWITH A- 

U - 3" 0.0. 2.42" 1.0. tube sample. Ce*Y l , lW GIO1 IWUCU rnlM14 _ _ . L T * X . u M r X X I I - 1 4 1 1 1 A r ~ . ( U L I L U ( I C I I * . I L I * I D  
T - 3" 0.0. thin-r.1l.d 5h.lby tub.. t 

*: - ; 
n -  

o 

;i -. 
-. 
'"9 a- D 

* 
60= 
52-0 

, 

REMARKS 

0 

- 
Y .' 
f 
P 

o' VISUAL CLASSIFICATION 

REFUSE 

- - + 
$ ?  
:o 
sp : E 

55 
c z 
*a 

. - - -- -. 

- - . -- -- - - .- 

.=. 
3 ; :  
2;: ;.t 
c C .  
6IL.d 

S - -  

.i = *  
E 2 
3 U  

a 
F 
2 

3 

- 
S 
2 
$ 0  

'52 

1 
t 
3 





PROJECT Avondale  andf fill LOO OF TEST BORING N 0 . 7  
JOB NO. E84-220 DATE 11-13-84 

SILTY SAND, some medium 

. 
. ~ . .. 

note: thin sandy cover 

. .  ~~. ..... .... ~.~ .. 

. .. .. 

GRAVELLY SAND, sub- 
rounded, nonplastic, 

note : considerable 

Auger refused at 29'6" 
Stopped sampler at 31' 

* Sample to SCS 

SAMPLE TYPE 1 
A - Aus., c u ~ i n g s .  0 - Block S O ~ P I ~ ~  SERGENT, HAUSKINS & 8ECKWlTH A -  l; 5 - 2" 0.0. 1.38" 1.0. tub. sompi.. 
U - 3" 0.0. 1.42" 1.0. tubs s~mpl.. C - M  W O I I C m T U  f WWCW 

. * T Y " . I L ~ I X I I I . Y l , ~ ~ t t W W U L ~ c C C c I , L A J D  
T - 3" 0.0. Ihin.rol1.d Shelby tub.. -1 - 



PROJECT Avondale ~andf f 11 LOO OF TEST BORING N O . 8  
JOB NO. E84-220 DATE 11-13-84 

~ ~~ . 

. .  ... 
........ 

. .  ~, - - . . - . .  - ......... 
. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. ...... . . .. 

. . . .  

. . . . . . . . . . . . . .  

. . . . . . . .  

~ . .~ . 

. . . . - . . . . .  .. . .. 15 .- - 

-- .- 
.... 20 - -  -5------;- 

slightly SAND, trace to some 
. . . . . . . . .  ' 0 0  

0 0 0  . . . . . . . . . . . . . .  SW- moist gravel, subrounded, 
. .  0 0 ...... ....................... SM nonplastic, brown 
. ~ . ,  

0 0 0  
...-.-....... . 0 0  . .~~ - note: occasional 

2 5 .-. 0 0 s.---5@ G grades to sandy gravel 
...... : - .,..:' .... .............. . 

*.:{a: 
.. ....: slightly SANDY GRAVEL, trace to ............... 4. 
:.:0,-: ,\ GP- moist :.. ... ........ . .......... ....... .. some cobbles, sub- ... 30 , rounded to rounded, 

- - - ..... ...... -- 
... .... . ~ . 

nonplastic, .. - brown . . - - 
. . ............ 

. . . . .  .............. . . Auger refused at 28'6" 
. . -. ...-.-...-.. .....-. . Stopped sampler at 30' - - * Sample to SCS .......... ...................... 

..... -- ... ..., ..... - .. A-. 
Engineers 

...-... ..-..---...--... ~* 
. .  ~ -, ........ .- .................. -.- -- 

-- 
-.-, - ...... * i 

. ... & - -  ... i-.- 

.- . ,  ... -. ..... ---- --. 
-. . . .  -.4 ......... 

-- 
..... - i j 1 

. .  t 
-? .- ~ -..-2 

. --+ --, I 
-i 

GROUNDWATER - SAMPLETYPE 
A - Auger cuwimgs. 0 - Blosk 

I 
5 - 2" 0.0. 1.38'' 1.D. lube sompl.. 

I SERGENT, HAUSKINS & BECKWITH A- 
U - 3" 0.0. 2.42" 1.0. tube ~ a m ~ l ~ .  -a c0urunwcm~rcvmr r ~ m s n s  _ _ R I T * X . ~ m I . w I . ~ ~ . 6 1 1 r 6 1 1 1 C C C C I , L u a  
T - 3" 0.0. thin.~oll.d Shelby tub.. I 



PROJECT Avondale  andfi fill LOG OF TEST BORING N O . 9  
JOB NO. E84-220 DATE 11-13-84 

Stopped auger at 14'6" 
Stopped sampler at 16' 

15 

- u -- 

G R O U N D W A T E R  S A M P L E  T Y P E  I 
A - Auger sunjngs. 8 - Block sample 
S - 2" 0.0. 1.38" 1.0. tube sempl.. 

I SERGENT, HAUSKINS & BECKWITH 

- U  - 3" 0.0. 2.42" 1.0. tubs sample. -@I - - RIX*II.WIIM.WIAR.IUIU~~~~.~PUD CO*SUM~~OISW*C~L IW~NTSIIS 
A- I< 

T - 3" 0.0. th#n-~ol I .d  Sh.lbv tubm. t 

- 2  
j t  
- *  .- . 'i 
.- c 2 
au 

RIG T Y P E  CME-75 
BORING T Y P E  6%" HolI.0~ Stem Auger 
SURFACE ELEV.  92.1' 
DATUM Assumed - See Site Plan 

;:&?; 
. . .  . . . . . . . .  GP - 
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PROJECT Avondale Land£ ill LOG OF TEST BORING N 0 . L  

SANDY CLAY, consider- 
able fine sand, low 
plasticity, brown 

. . . .  ......... ~. 
...-. .. 

. . . . . . . . . .  ~~ .......... ~ ......... 

. . . . .  ~~ ..... .,.. . 

. . . . . . . . . .  

d, subround- 

. . . . .  

note: cobbles below 

. . . . . . . .  ........ 

Auger refused at 24' 
. . . . . .  .................. ~ 

Sampler refused at 24' 

Hole caved to 8'6" 
........ 

......... ....-. 

...... , .......... 

A - A u g w  cuninps. 8 - Block ~ ~ r n ~ l .  1 SERGENT, HAUSKINS 6 BECKWITH A- 5 - 1" 0.0. 1.38" 1.0. pub. sompl.. - 
U - 3" O.D. 2.42" 1.0. tube sample. C-UIIIUI GEOIECIUL rmwras I m... IIW(Xlr-.YIIAn.IILTLULCw..L.w 
T - 3" O.D. thin-welled Shelby rub.. 



LOG OF TEST BORING N 0 . X  

. . . . . . .  I 
a- o O o  €4.. . . mois t  GRAVELLY SAND, w e l l  

0 0  ~. . . . . . . . . . . . . . . . . . . . . . . . .  --- graded ,  subrounded,  
: 0 0 0 :  .- n o n p l a s t i c ,  brown . -........ . .. I 

n o t e :  occa s iona l  
g rades  t o  sandy g r a v e l  
cobbles  a t  13 '  I 

A 

mois t  SANDY GRAVEL & COBBLES, G P  . 
S 63!&o-.reoo.very) --..- - subrounded t o  rounded,  

2  0  n o n p l a s t i c ,  brown 
. .  , . . . . . . . . . . . . .  - I 

Auger r e f u s e d  a t  1 9 '  
Stopped sampler  a t  

20 '6 "  I 
Hole caved t o  11 '6"  

. , 
- . . . . . .  --a-.. . -~ 

-- .! - . . . . . . . .  .... -- 
8 ..~ . .- .~. - 

-... . .  - - 
.-. ..-..+-....-......-....----L....... ...-. 

. . . . . . .  ;~ ; L 
, . , . 

..... . .- ---- ~ -- 
- . . . .  -. . i  - . -  2-- 

I 

-- 
, . ; ........... 

: : /  ~--- . , :I 1 I . -. - - -. 
! -- . . .  I I ' . 

GROUNDWATER SAMPLE T Y P E  I 
A - Auger suninas. 6 - Black sompl. SERGENT. HAUSKINS & BECKWITH A- I none I 5 - 2" 0.0. 1.38" 1.0. tub. S ~ ~ P I . .  

I I U - 3" 0.0. 2.42" I.D. tube sornple. *@?I COWUDWGEOTSC**CAL ~*(iarem'i 
R ~ T W X . I ( ~ ~ . W I . ' ~ . ~ , U ~ E C C C C I L I U O  

T - ,Ye 0.0. thin-ra1l.d Sh.lby tub.. -1 - 



LABORATORY TESTING PROCEDURES 

C o n s o l i d a t i o n  T e s t s  S o i l t e s t  o r  C lockhouse  a p p a r a t u s  of t h e  
" f l o a t i n g - r i n g "  t y p e  a r e  employed f o r  t h e  one -d imens iona l  
c o n s o l i d a t i o n - t e s t s .  They a i e  d e s i g n e d  t o  r e c e i v e  one  i n c h  
h i g h  2.5 i n c h  O.D. b r a s s  l i n e r  r i n g s  w i t h  s o i l  spec imens  as 
s e c u r e d  i n  t h e  f i e l d .  P r o c e d u r e s  f o r  t h e  t e s t s  g e n e r a l l y  
a r e  t h o s e  o u t l i n e d  i n  ASTM D2435. Loads a r e  a p p l i e d  i n  s e v -  
e r a l  i n c r e m e n t s  t o  t h e  upper  s u r f a c e  of t h e  t e s t  specimen 
and t h e  r e s u l t i n g  d e f o r m a t i o n s  a r e  r e c o r d e d  a t  s e l e c t e d  t i m e  
i n t e r v a l s  f o r  each  i n c r e m e n t .  For s o i l s  which a r e  e s s e n -  
t i a l l y  s a t u r a t e d ,  e a c h  inc remen t  of l o a d  i s  m a i n t a i n e d  u n t i l  
t h e  d e f o r m a t i o n  v e r s u s  l o g  of  t i m e  c u r v e  i n d i c a t e s  comple- 
t i o n  of p r i m a r y  c o n s o l i d a t i o n .  For  p a r t i a l l y  s a t u r a t e d  
s o i l s ,  e a c h  inc remen t  of l o a d  i s  m a i n t a i n e d  u n t i l  t h e  r a t e  
of d e f o r m a t i o n  i s  e q u a l  o r  l e s s  t h a n  1 / 1 0 , 0 0 0  i n c h  p e r  
hour .  A p p l i e d  l o a d s  a r e  such  t h a t  each  new inc remen t  i s  
e q u a l  t o  t h e  t o t a l  p r e v i o u s l y  a p p l i e d  l o a d i n g .  Po rous  
s t o n e s  a r e  p l a c e d  i n  c o n t a c t  w i t h  t h e  t o p  and  bot tom of t h e  
spec imens  t o  p e r m i t  f r e e  a d d i t i o n  o r  e x p u l s i o n  of w a t e r .  
For p a r t i a l l y  s a t u r a t e d  s o i l s ,  t h e  t e s t s  a r e  n o r m a l l y  p e r -  
formed a t  i n  s i t u  m o i s t u r e  c o n d i t i o n s  u n t i l  c o n s o l i d a t i o n  i s  
comple t e  under  s t r e s s e s  app rox ima te1  y  e q u a l  t o  t h o s e  which . 
w i l l  b e  imposed by t h e  combined ove rbu rden  and f o u n d a t i o n  
l o a d s .  The samples  a r e  t h e n  submerged t o  show t h e  e f f e c t  of 
m o i s t u r e  i n c r e a s e  and t h e  t e s t s  c o n t i n u e d  under  h i g h e r  l o a d -  
i n g s .  G e n e r a l l y ,  t h e  t e s t s  a r e  c o n t i n u e d  t o  a b o u t  t w i c e  t h e  
a n t i c i p a t e d  c u r v e  due  t o  o v e r b u r d e n  and s t r u c t u r a l  l o a d s  
w i t h  a  rebound c u r v e  t h e n  b e i n g  e s t a b l i s h e d  by r e l e a s i n g  
1 oads  . 
Expans ion  T e s t s  The same t y p e  of c o n s o l i d o m e t e r  a p p a r a t u s  
d e s c r i b e d  above  i s  used i n  e x p a n s i o n  t e s t i n g .  U n d i s t u r b e d  
samples  c o n t a i n e d  i n  b r a s s  l i n e r  r i n g s  a r e  p l a c e d  i n  t h e  
conso l idomet . e r s ,  s u b j e c t e d  t o  a p p r o p r i a t e  s u r c h a r g e  l o a d s  
and submerged. The l o a d s  a r e  m a i n t a i n e d  u n t i l  t h e  e x p a n s i o n  
v e r s u s  l o g  of t ime  c u r v e  i n d i c a t e s  t h e  c o m p l e t i o n  of 
" p r i m a r y  s w e l l " .  

D i r e c t  Shea r  T e s t s  Direct s h e a r  t e s t s  a r e  r u n  u s i n g  a  
Clockhouse  o r  S o i l t e s t  a p p a r a t u s  of t h e  s t r a i n - c o n t r o l  of 
a p p r o x i m a t e l y  0.05 i n c h e s ' p e r  m i n u t e .  The machine  i s  de- 
s i g n e d  t o  r e c e i v e  one of t h e  one  i n c h  h i g h  2.42 i n c h  
d i a m e t e r  spec imens  o b t a i n e d  by t u b e  sampl ing .  G e n e r a l l y ,  
e a c h  sample  i s  s h e a r e d  under a  normal l o a d  e q u i v a l e n t  t o  t h e  
e f f e c t i v e  ove rbu rden  p r e s s u r e  a t  t h e  p o i n t  of s ampl ing .  I n  
some i n s t a n c e s ,  samples  a r e  s h e a r e d  a t  s e v e r a l  normal l o a d s  
t o  o b t a i n  t h e  c o h e s i o n  and a n g l e  of i n t e r n a l  f r i c t i o n .  When 
n e c e s s a r y ,  samples  a r e  s a t u r a t e d  and /o r  c o n s o l i d a t e d  b e f o r e  
s h e a r i n g  i n  o r d e r  t o  app rox ima te  t h e  a n t i c i p a t e d  c o n t r o l l i n g  
f i e l d  l o a d i n g  c o n d i t i o n s .  

I -a SERGENT, HAUSKINS & BECKWITH 

- - CO*.ULII"O D.O.IC"*ICA'~"01.11*. B- 1 
1 P"0111," . IL.Ue"I"OUI . .**,*,n 



TAMATION CF TEST RESNTS 
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1 SERGENT, HAUSKINS & BECKWITH c o N s u L , , N G  . c o r E c " N t c , L  ,Na ,NEE , ,  - 

REPORT ON LABORATORY TESTS 

b DATE 

PROJECT Avondale Landfill JOB NO. E84-220 
LOCATION Yuma & Dysart Roads; Avondale, Arizona LAB NO. 4-220-1 
S M P L E   ori in&@ 14%'-16' 

B 
I DIRECT SHEAR TESTS 

In Sit11 - Point No. 1 ( = + .995 KSF) SNIPLE UNOBTAINABLE - 
Initial ?loistllre Content % 

Dry Densitv (PCFJ 
Submer zed 
Final lloisture Content 
Maximum Vertical Deformation @ T Yax. Inches 
Shearing Stress, T ?lax. KSF 

In Situ - Point No. 2 ( = - + 2 , 9 9 8  KSF) 
Initial \!oisture Content 8.2 B 

Dry Density (PCFI 102.2 
Suhmerped 
Final 'foisture Content 24.6 % 

Yaximum Vertical Deformation @ T Max. ( -  0.014Inches 
shear in^ Stress, T \fax. 3.02 KSF 

In Sittl - Point No. 3 ( = 2 5.08 KSF) 
Initial Yoisture Content 5.2 % 
Dry Density (PCFI 107.3 
Submerged 
Final Yoisture Content 17.3 % 

Maximum Vertical Deformation @ T Max. (-) 0.00gInches 
Shearing Stress, T >fax. 4.60 KSF 



SUMMARY OF DIRECT SHEAR TESTS 

PROJECT Avondale Landfill JOB ~0.E84-220 
Lab No. 4-220-1 

!OIL UOISTURE COWDITIOW 

pzzzJ 

SHEARING STRESS - Kips per Square Fwt 



A P P E N D I X  2 

L A B O R A T O R Y  R E P O R T S  
( S C S  A N D  W C A S )  



WEST COAST ANALYTICAL SERVICE, INC 
9840 A1 bur t  i s Ave. 

Santa Fe Spr ings, CA 90670 

SCS Engineers 
4014 Long Beach Blvd. 
Long Beach, CA 90807 

ATTN: Ken LaConde 

Job Number 1272 December 6, 1984 ................................................................. 
LABORATORY REPORT ............................................................... 

Samples: Two (2) l a n d f i l l  gas samples 
Date Received: 11-27-84 
Purchase Order No. : 18422 

The samples were analyzed f o r  t r ace  vo la t  i l e  organic components 
by GCMS. The r e s u l t s  a re  as f o l  lows: 

v i n y l  ch l o r i de  
1,1, l - t r ichloroethane 
benzene 
t r i ch lo roethene 
tet rachloroethene 
to1 uene 
d i ch l  o ro f  1 uoromethane* 
t r ich lorof luoromethane* 
dimethyl su l f i de *  
Freon TF* 
methlene ch lor ide*  
carbon d i s u l f  ide* 
ethy 1 benzene 
C4-C7 hydrocarbon* 
xy 1 enes* 

Par ts  Per M i l l i o n  ------------------- 
1A 9B ------ ------ 
1. 4 0.5 
.3  ND(.3 
-6 .2 
- 4  .a 
.6  NDC.3 

9.8 2.9 
5 .5 
2 ND(.3 
5 ND (. 3 . 5 0.5 
2 0.2 

.5 0.5 
2 1 

20 5 
5 3 

D, j. North i ngton, Ph. D. 
Manager Technical D i rec to r  

We would appreciate a telephone c a l l  i f  you have any quest ions 
about t h i s  repor t .  (213) 948-2225 



S C S  ENGINEERS 
ANALYT ICAL  LABORATORY 

December 17, 1 9 8 4  
F i l e  No. 18422  

TO: K. S a i g a l  

FROM: K. LaConde 

SUBJECT: A n a l y s i s  o f  S o i l  and Gas Samples  f r o m  A v o n d a l e  

The S C S  l a b o r a t o r y  h a s  c o m p l e t e d  t h e i r  phase  o f  t h e  a n a l y t i c a l  
i n v e s t i g a t i o n  on b o t h  s o i l  and gas samples .  N i n e  ( 9 )  s o i l  sam- 
p l e s  were  a n a l y z e d  f o r  a  v a r i e t y  o f  p a r a m e t e r s  t o  d e t e r m i n e  
w h e t h e r  l e a c h a t e  h a s  m i g r a t e d  t h r o u g h  t h e  s o i l  p r o f i l e  b e n e a t h  
t h e  l a n d f i l l .  A n a l y t i c a l  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  1. 

I n  a d d i t i o n ,  f o u r  l a n d f i l l  gas samp les ,  2 each f r o m  p r o b e s  
i n s t a l l e d  a t  BH-1 amd BH-9, were  o b t a i n e d  and a n a l y z e d  f o r  t h e  
p r e s e n c e  o f  v o l a t i l e  p r i o r i t y  p o l l u t a n t s .  T h i s  d a t a  i s  p r e s e n t e d  
i n  T a b l e  2. 

F o r  l o c a t i o n  o f  b o r e h o l e s  and me thod  o f  c o l l e c t i n g  t h e  s o i l  
s a m p l e s ,  r e f e r  t o  " G e o t e c h n i c a l  I n v e s t i g a t i o n  R e p o r t ,  A v o n d a l e  
L a n d f i l l , "  p r o v i d e d  f o r  i n  t h e  A p p e n d i x  o f  t h i s  r e p o r t .  

D i s c u s s i o n  o f  R e s u l t s  

A. S o i l s  

S o i l  samp les  l a b e l e d  BH-1, -4, -5 ,  -6 ,  -7, and - 8  w e r e  t a k e n  f r o m  
b o r e h o l e s  1, 4, 5, 6, 7, and  8. Samples  marked  B-10 ( f l i g h t ) ,  B -  
10  ( b i t ) ,  and BH-11 w e r e  t a k e n  as  c o n t r o l s  f r o m  a  f i e l d  a d j a c e n t  
t o  t h e  s i t e .  A summary o f  r e s u l t s  f o l l o w s :  

$-J - No s i g n i f i c a n t  d i f f e r e n c e s .  

E C  ( e l e c t r o  c o n d u c t i v i t y )  - BH-4 s i g n i f i c a n t l y  h i g h e r  t h a n  
o t h e r s .  T h i s  may be a  h i g h l y  l o c a l i z e d  c o n d i t i o n  o r  c o u l d  
b e  t h e  r e s u l t  o f  e x c e s s i v e  d i s s o l v e d  s a l t s  m i g r a t i o n .  

O r g a n i c  C a r b o n  - BH-1 and - 4  a r e  h i g h e r  t h a n  o t h e r  samples ,  
b u t  n o t  s u f f i c i e n t l y  h i g h  t o  i n d i c a t e  l e a c h a t e  c o n t a m i n a -  
t i o n .  

C h l o r i d e s  - B H - 1  a b o u t  t w i c e  as  h i g h  as  o t h e r s ,  i n d i c a t i n g  
p o s s i b l e  h i g h e r  s a l t  c o n c e n t r a t i o n s .  

4014 LONG BEACH BOULEVARD LONG BEACH, CALIFORNIA 90807-2687 (213) 494-2828 



H e a v y  M e t a l s  - A l l  r e s u l t s  w i t h i n  r a n g e s  t y p i c a l l y  r e p o r t e d  
f o r  s o i l s .  H i g h  Zn c o n c e n t r a t i o n  f o r  B-10 ( B i t )  may b e  c o n -  
t a m i n a t i o n  f r o m  s a m p l i n g  e q u i p m e n t .  

B a s e d  o n  t h e  d a t a  i n  T a b l e  1, t h e  d a t a  s u g g e s t  t h a t  s a m p l e s  BH-1 
a n d  -4  h a v e  e n h a n c e d  l e v e l s  o f  some p a r a m e t e r s .  T h i s  may b e  t h e  
r e s u l t  o f  l e a c h a t e  m i g r a t i o n  o r  f r o m  o t h e r  u n k n o w n  c a u s e s .  

W B. L a n d f i l l  Gas 

D a t a  f r o m  GC a n d  GC/MS l a n d f i l l  g a s  a n a l y s i s  a p p e a r  t o  b e  t y p i c a l  
o f  l a n d f i l l s  t h a t  we h a v e  s e e n  o v e r  t h e  y e a r s .  T h e  o n e  e l e m e n t  
o f  c o n c e r n ,  v i n y l  c h l o r i d e ,  i s  s l i g h t l y  i n  e x c e s s  o f  1 ppm i n  
S a m p l e  1. 



TABLE 1. CHEMICAL ANALYSIS OF SOILS SAMPLES FROM AVONDALE LANDFILL,  ARIZONA 

Moisture EC Organic* 
Sample No. (%) (umhos/cm) Chlorides* Carbon - Cd* Cr(+6)*  Cu* - Pb* Zn* 

BH-1 

BH-4 

BH-5 

BH-6 

BH-7 

BH-8 

BH-10 F l i g h t t  

BH-10 B i t t  

B H - l l t  

* A l l  data  reported i n  terms o f  mglkg a i r - d r i e d  s o i l .  

t Control samples. 



S C S  ENGINEERS 
ANALYT ICAL  LABORATORY 

w 
MEMO 

December 3, 1984  
F i l e  No. 18422 

8 
TO: Gal en P e t o y a n  

FROM: Ken LaConde 

SAMPLES: L a n d f i l l  Gas Samples From A v o n d a l e  L a n d f i l l ,  A r i z o n a  

RESULTS 

F o u r  ( 4 )  l a n d f i l l  gas samples  were  r e c e i v e d  - t h e r e  were  2  s e t s  
o f  d u p l i c a t e s .  One s e t  was a n a l y z e d  by  t h e  S C S  Lab. The o t h e r  
s e t  was t a k e n  t o  W C A S  f o r  G C / M S  a n a l y s i s .  S C S  l a b  r e s u l t s  were  
as f o l l o w s :  

- - - - - - - X " / V  - - - - - - - 
Sample CO, 22- 3 e4 

B H - 1  28.9 4.0 43.6 23.5 

P r e s s u r e  

Yes 

Low 

- B 4014 LONG BEACH BOULEVARD LONG BEACH, CALIFORNIA 90807-2687 (213) 494-2828 



A P P E N D I X  3 

A R I Z O N A  D E P A R T M E N T  O F  H E A L T H  S E R V I C E S  
" N O T I C E  O F  D I S P O S A L "  F O R M  A N D  I N S T R U C T I O N S  



INSTRUCTIONS FOR COMPLETING THE NOTICE OF DISPOSAL FORM 

Cmmnt: If additional space is required to provide the requested 
infomatian in any line nrmber attach additional sheets/ 
documents. 

Line hber 

la. Enter the name of the facility. 

b. Enter the rn of facility owner. 

c. Enter the name, title, mailing address, and telephone rarber 
of contact person for the facility. Tnis person should 
be thoroughly familiar with the facts reported on this form 
in the event that contact regarding the NOD must be made. 

d. Enter the mailing address and telephone number of the facil- 
ity. This address may include a P.O. Box rnrmber or an ad- 
dress different from the physical location of the facility. 

e. Enter the physical location of the facility by street, city 
and county and by Township, Range and Section designations. 

f. Give narrative directions to the facility site; this will 
facilitate any site visits by ADHS inspectors. 

g. List the landowner of the facility site. 

h. Check the appropriate type of permit you are applying for. 

i. Check the appropriate facility type: new or existing. 
Facility types are defined in R9-20-203. 

2a. Include the described map attachment with the required infor- 
mation. Include latitwle, longitude, and U.S.G.S. mbers 
for all wells (of the form: A-19-29 36 abc). Approxirate 
vicinity means that area within a one-quarter mile radius 
of the facility boundary and of the disposal area if dis- 
posal is off-site. 

b. List Latitude/Longitwle of all disposal locations (to the 
nearest 5 seconds ) . 

3a. Enter the type of facility. Examples: electroplating shop, 
dry cleaners, car wash, etc. 

b. Enter a description of the activities conducted at the facil- 
ity. Examples would be: describing the industrial processing 
occurring within the facility ; the ma jar product ( s produced 
the service provided. 

I. 
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c. List the Stadard Industrial Classification Code( s) from 
the Standard Industrial Classification Mamd 1972 (CMB) 
applicable to the activities described in 3b. Enter the 
code raPnber(s) that best describe the mjor prcduct(s) or 
semice ( s ) produced Tprovided. 

4. Enter the date the facility began or will begin oprations. 

5. Enter the expected operatid lifetime of the facility. 

6 .  Enter other envirotmnental permits issued to the facility. 
Examples would be: air quality, NPDES, wastewater reuse, 
and hazardous waste permits. 

7a. Enter the process or method of disposal activity conducted 
by the facility. Examples would be: burial of wastes; 
discharge to percolation pards ; leaks ; spills ; surface 
applications; etc. Be sure to describe the disposal process 
.or method for all disposal locations identified on the 
attached map required by line 2, and to identify the source 
of all disposals. 

b. List any control measures and treatment processes designed 
and operated to protect groundwater quality from any adverse 
disposal affects. Examples would be: lined pads; con- 
trolled release schedules ; drain field collection systems ; 
controlled application rates ; physical, chemical, biological 
treatment systems. 

c. Enter those uses of groundwater of the receiving aquifer( s) . 
Examples would be: industrial wells; drinking water supply 
wells; irrigation wells. Be sure to list and identify the 
use of all groundwater withdrawal wells shown on the map 
required by line 2. 

d. Note depth to groundwater, source of data, and date of measure- 
ment. 

e. Enter in Appendix A-Part I the ambient groundwater cmcentra- 
tions of the receiving aquifer( s) for those constituents 
listed that are contained in the disposal. Indicate source of 
data and date of sampling for all values listed. 

8a. Identify the typ(s) of waste(s) generated by each process 
within the facility. Be as descriptive as possible without 
listing specific constituents. Examples would be : leachate 
from tailings dams, spent solutions from solvent extraction 
tanks, secondary effluent from aerobic stabilization tanks, 
sldge from digesters, etc. 

b. Self explanatory. 

c. Self explanatory. 
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d. Indicate the yearly average disposal schedule in hours per 
day and days per year a d  the disposal periods if the dis- 
posal is seasonal. 

e. Indicate flow rate(s) of disposals using the appropriate 
units. Examples would be: mininun, average, and m a x h  
daily, seasonal and anma1 flow rates in gallons/day; applica- 
tion rates inchestday ; percolation rates in inchestday ; 
or total quantity (gallons) spilled or leaked; etc. 

9. If a gromdwater quality monitoring program has been initiated 
describe in detail the scope of the program. Inclule such 
information as; the raanber of manitoring wells and their 
location; well construction information ard geologic log; 
depth to groundwater in each well; parameters analyzed; 
perforated intervals in which samples are collected; frequency 
of sample collection; analytical results; etc. 

10. Include any other data or information which you feel demon- 
strates that your facility qualifies for a groundwater quality 
protection permit based upon compliance with criteria listed 
in R9-20-208.A. Fxamples would be: depth to groundwater; 
a m m t  of groundwater produced from wells in the vicinity; 
geology at the site; design and construction plans which 
*her exemplify control measures described in line 7b; 
hydrogeologic data which exemplify that no aquifers exist 
in the discharge impact area; data from effluent analyses 
indicating that disposal. constituent concentrations are 
less than or equal to ambient groundwater concentrations 
of those constituents; groundwater monitoring program data 
and hydrogeologic data which support that groundwater 
contamination is not and will not occur or that no wastes 
or pollutants will enter an aquifer in sufficient quantities 
to violate adopted gromdwater quality standards. 

11. Notice of Disposal F m  shall be signed as follows pursuant 
to R9-20-207 : 

1.) For a corporation: by a responsible corporate executive 
at the level of at least vice president of the firm, 
or the manager of its Arizona operation if a dtistate 
corporation; 

2.) For a partnership or sole proprietorship: by a general 
partner or the proprietor, respectively; 

3 . )  For a dcipality, State, Federal or other public 
agency: by either a principal executive officer or 
ranking elected official . 
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Table I 

Allowable limits and monitoring requirements are established for these 
parameters pursuant to R9-8-221 and R9-8-222. 

Microbiological Secondary Contaminants 

Fecal Colifonns 

Inorganic Qmicals 

Arsenic 
Barium 
Cadmim 
chromium 
Lead 
Mercury 
Nitrate (as N )  
Selenium 
Silver 
Fluoride 

Organic Chemicals 

Chlorinated hydrocarbans 

edrin 
lindane 
methoxychlor 
toxaphene 

2, 4-D 
2, 4, 5-TP Silvex 

Total Trihalomethanes (TIIN) 

radium-226 
radium-228 
gross alpha particle activity 
beta particles 

Radionuclides 

Tritium Iodine-131 
Strontium-90189 
Cesium-134 
Uranium 
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Alkalinity 
Calcium 
Chloride 
Copper 
Hardness 
Iran 
Magnes i m  
Maganese 
PH 
Sodim 
Sulfate 
Total Dissolved 

Solids (TDS) 
Zinc 



ADDENDUM TO THE NOTICE OF DISPOSAL FORM INSTRUCTIONS 

Facilities with no leakaqe or discharge to groundwater 

Facilities which are designed or constructed such that there will be 
no migration of wastes or pollutants into the vadose zone or groundwater, * 1 be issued a permit by the Director of ADHS pursuant to R9-20-208.A.l.. 
after receipt and review of a completed Notice of Disposal (NOD). Such 
facilities are not required to submit the constituent concentration data 
requested in lines 7e and 8c. However, they are required to list or identify 
the constituents in their waste effluent under question 8b. 

* 
Facilities discharginq to groundwater 

Facilities which are not designed to prevent migration of wastes or pollutants 
into the vadose zone or groundwater, must submit all of the information 
requested in line items 1-11 of the NOD, including lines 7e, 8b, and 8c. 
To receive a groundwater permit, such facilities must meet requirements 
outlined in R9-20-208.A.2. 

o Question 7e - Enter the ambient groundwater concentrations on the line 
provided in Appendix A - Part I for on1 those constituents 
which were identified in question 8b. -6 is data may be 
available from a variety of sources such as: your own 
facility well data, adjacent property well data, or from 
the Basic Data Unit of the Department of Water Resources, 
at 255-1543. 

o Question 8b - Check off, circle, or identify those constituents listed 
in Appendix A - Part 11, which are contained or are expected 
to be contained in your facilities disposal waste stream. 
If a constituent in your disposal waste stream is not listed, 
please write the constituent in the lines provided on the 
last page of Appendix A. 

o Question 8c - Enter the maximum disposal concentrations on the line 
provided in Appendix A - Part I1 for only those constituents 
identified in question 8b. Actual concentrations from a 
laboratory analysis is preferred. However, typical values 
for your industry may be substituted if necessary. If you 
are submitting test results, please indicate the name of 
the laboratory and the date of the results. If you are 
submitting typical or characteristic values, the 
information source or development document must be indicated. 



NOTICE OF DISPOSAL FORM 

1.) a. Facility name 

b. Facility Owner 

c. Name, title, address, and telephone h e r  of contact person 
for facility. 

Title : 

Mailing address : 

Zip Code  

Telephone rnrmber: 
(Area Code) 

d. Address a d  telephone number of facility: 

Mailing address: 

Zip Code 

Telephone number: 
TArea Code) 

e. Facility location information: 

Zip Code 

Cmty, Arizona 

Township 

Range 

Section 
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Describe access to facility 

LandaYner of facility site 

Type of Permit you are applying for: 

area permit individual facility permit 

Type of facility requesting permit: 

new existing 

Attach a topographic map (preferably a 7.5 minute quadrangle 
base), sharing the geographic location of the facility(s) 
and all disposal locations. In addition, show the location 
of any existing groundwater withdrawal wells within the 
approximate vicinity ( k  mile radius) of the disposal area 
and identify the use of each well (i.e. industrial wells, 
drinking water supply wells, etc. ) . (If applying for an 
area permit as described in R9-20-211, indicate on the m p  
the location of each facility and disposal location in the 
proposed permitted area) . 
List Latitude/Longitude of all disposal locations indicated 
on the attached m p  

Type of Facility( s) 

Nature of Activity conducted at facility(s) 

List applicable U.S. Department of C m r c e  Standard 
Industrial Classification (SIC) Codes for above activities 
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4. ) Date Facility began/will begin operating 

5. ) Expected Facility ( s ) Operational Lifetirre 

6 . )  List any other enviromental permits issued to the facility(s) 
(i.e. alr quality permit, NF'DES permit, hazardous waste permit) 

7.) a. Describe disposal acitivites at the facility(s) 

b. Describe any control measures a d  treatment processes de- 
signed and operated to protect groundwater quality from 
effects of the disposal 

c. Describe existing groundwater use( s) of the receiving 
aquifer(s) 
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d. Note of depth to gromdwater 

Source of data 

Date of measurement 

e. Enter in Appendix A - Part I the ambient groadwater concentra- 
tions of the receiving aquifer( s) for those constituents 
listed that are contained in the disposal. Indicate source of 
data a d  date of sampling for all values listed. 

8.) a. Identify the type( s) of waste(s) generated by each process 
within the facility. Be as descriptive as possible without 
listing specific constituents. 

b. Check of list in Appendix A - Part I1 of the specific pollu- 
tants disposed by the facility. Include those disposed 
materials that are listed in Tables I and I1 of this docent, 
in Title 40 Code of Federal Regulations Part 261, or any other 
constituent contained in the disposed waste stream. 

c. Enter in Appendix A - Part I1 the mxirrnan disposal concentra- 
tion of those constituents you checked or listed, as required 
by 8b. Indicate the date of sampling in parenthesis next to 
the sample value and the source of the data at the bottom of 
page three in Appendix A. 

d. Estimate the disposal schedule including the a n n d  average 
in hours per day, days per year, a d  the disposal periods if 
the disposal is seasonal. 

Hours/day 

Dayslyear 

Seasonal Distribution of Disposal 
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e. Estimate the flow rate(s) of the disposal (i.e. mininun, 
average, and maxinerm daily flow; mean armual flow; or mean, 
minim, and maximin flow by season if disposal is periodic; 
or by whatever other units appropriate to the type of dis- 
posal. 

9.)  Describe any existing grodwater quality monitoring program( s ) 
(attach supporting technical reports if available) 

10.) Include any other data or infomation vhich, in the jdgement 
of the owner/operator, demonstrates that the facility qualifies 
for a groundwater quality protection permit based on compliance 
with the criteria listed in R9-20-208.A. Use attachents if 
applicable (i.e. depth to gromdwater, geology at the site). 
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11. ) Certification: 

"I certify that mder penalty of law that I have personally 
examined a d  am familiar with the infomtion sutmitted in this 
document ad all attachrents and that, based on my inquiry of 
those individuals irnrediately responsible for obtaining the 
infomtion, I believe that the infometion is true, accurate, ad 
complete. I am aware that there are significant penalties for 
sutmitting false information, including the possibility of fine and 
imprisonrent ." 

Printed Name of: Applicant 

Date Application Signed 

Signature of. Applicant 
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Appendix A - NOTICE OF DISWSAL FORM 

Ambient Gromdwater and Maximum Disposal Waste Stream Constituent Concentrations 

PART I PART I1 
Ambient Disposal 
Groundwater Units - Waste Stream 

Microbiological 

Fecal Coliform Bacteria 

Inorganic Chemicals 

Arsenic 

Barium 

Cadmium 

Chromim (Total ) 

Lead 

Mercury 

Nitrate (as N )  

Selenium 

Silver 

Fluoride 

Organic Chemicals 

Chlorinated Eydrocarbons 

Edr in  

Lindane 

Methcocychlor 

Toxaphene 

Chlorophenoxys 

2, 4-D 

2, 4, 5TP Silvex 

Total Trihalomethanes 
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PART I 
Ambient 
Groundwater 

Radiochemicals 

Combined radium226 
and radium228 

Gross alpha particle 
activity (including 
radium-226 but excluding 
radon a d  Uranium) 

Beta particle a d  
photon emitters from 
mn-mde radionuclides 

Secondary Contaminants 

Alkalinity 

Calcium 

Chloride 

Copper 

Hardness 

Iron 

Magnes ium 

Manganese 

PH 

Sodium 

Sulfate 

Total Dissolved Solids 
(TDS) 

Z i n c  
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Disposal 

Units - Waste Stream 
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Priority Pollutants 

PART I 
Ambient 
Groundwater Units - 

PART I1 
Disposal 
Waste Stream 

Others: (list all other constituents contained in the disposal waste stream) 

Source of data: 
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