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1. INTRODUCTION 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of o u r  P r e l i m i n a r y  

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  f o r  D e s i g n  S e c t i o n  7 ( S a l t  

R i v e r  C h a n n e l i z a t i o n )  of t h e  E a s t  P a p a g o  - Hoholtam - Sky 

H a r b o r  F r e e w a y s  and p r o v i d e s  p r e l i m i n a r y  r e c o m m e n d a t i o n s  

f o r  t h e  d e s i g n  of bank p r o t e c t i o n  and g r a d e  c o n t r o l  

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

w i l l  need t o  be  s u p p l e m e n t e d  w i t h  a  f i n a l  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  by t h e  S e c t i o n  D e s i g n e r  a f t e r  t h e  l o c a -  

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

A s u p p l e m e n t a r y  i n v e s t i g a t i o n  w i l l  a l s o  b e  r e q u i r e d  t o  

d e l i n e a t e  t h e  w e s t e r n  and n o r t h e r n  e x t e n t  of t h e  

l a n d f i l l  u n d e r  t h e  e x i s t i n g  s o u t h  f l o o d  c o n t r o l  d i k e  

b e t w e e n  4 0 t h  and 4 8 t h  S t r e e t s .  

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

a r e a  of t h e  p r o p o s e d  c h a n n e l i z a t i o n  is  p r e s e n t e d  i n  o u r  

L e t t e r  No. 132  ( F e b r u a r y  8, 1 9 8 8 ) .  

2 .  PROJECT DESCRIPTION 

P r e l i m i n a r y  d e t a i l s  of  D e s i g n  S e c t i o n  7 o f  t h e  E a s t  

P a p a g o  - Hohokam - S k y  H a r b o r  F r e e w a y s  P r o j e c t  were 

p r o v i d e d  by D M J M .  
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P a g e  2 

D e s i g n  S e c t i o n  7 o f  t h e  p r o j e c t  i n c l u d e s  t h e  c h a n n e l i z a -  

t i o n  of t h e  S a l t  R i v e r  f r o m  1 - l i l l  Avenue t o  4 0 t h  S t r e e t .  

T h e  p r o p o s e d  c h a n n e l  w i l l  b e  a p p r o x i m a t e l y  1 , 0 0 0  f e e t  

w i d e  and h a v e  a  maximum d e p t h  o f  a b o u t  26 f e e t  a t  t h e  

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

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

b a n k s  of t h e  c h a n n e l  w i l l  b e  a p p r o x i m a t e l y  20 f e e t  h i g h  

and w i l l  r e q u i r e  e r o s i o n  and s c o u r  p r o t e c t i o n .  F o u r  

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

t h e  v e r t i c a l  p r o f i l e  o f  t h e  c h a n n e l i z e d  r e a c h .  The 

e x a c t  l o c a t i o n s  of  t h e s e  s t r u c t u r e s  have  n o t  been  d e t e r -  

mined ;  h o w e v e r ,  o n e  g r a d e  c o n t r o l  s t r u c t u r e  w i l l  be  

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

b r i d g e s  ( e x i s t i n g  S o u t h e r n  P a c i f i c  R a i l r o a d ,  and p r o -  

p o s e d  P r i e s t  D r i v e  and S t a t e  R o u t e  1 5 3  b r i d g e s )  c r o s s i n g  

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

l o c a t e d  a t  t h e  w e s t e r n  end  o f  t h e  p r o j e c t  n e a r  4 0 t h  

S t r e e t .  T h e s e  s t r u c t u r e s  w i l l  be  s e t  f l u s h  t o  t h e  p r o -  

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

26 f e e t  be low t h e  p r o p o s e d  i n i t i a l  c h a n n e l  i n v e r t .  

A p p r o x i m a t e l y  3 . 5  m i l l i o n  c u b i c  y a r d s  o f  m a t e r i a l  w i l l  

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

The  d e p t h  o f  t h i s  e x c a v a t i o n  w i l l  g e n e r a l l y  be  b e t w e e n  5  

and 15  f e e t  be low e x i s t i n g  g r a d e .  However,  a p p r o x i -  

m a t e l y  24 f e e t  of  m a t e r i a l  w i l l  b e  removed n e a r  t h e  
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p r o p o s e d  Hohokam E x p r e s s s t ~ a y ,  and a b o u t  2  f e e t  of  f i l l  

w i l l  be  r e q u i r e d  n e a r  t h e  w e s t e r n  e d g e  o f  t h e  p r o j e c t  

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

INVESTIGATION 

3 . 1  Review o f  E x i s t i n g  D a t a  

E x i s t i n g  g e o l o g i c ,  g e o t e c h n i c a l  and h y d r o l o g i c  d a t a  

p e r t a i n i n g  t o  D e s i g n  S e c t i o n  7  were r e v i e w e d .  I n c l u d e d  

i n  t h i s  r e v i e w  were  U.S. G e o l o g i c a l  S u r v e y  t o p o g r a p h i c  

maps ,  a e r i a l  p h o t o g r a p h s ,  g e o l o g i c  and g e o t e c h n i c a l  

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

by t h e  E a r t h  T e c h n o l o g y  C o r p o r a t i o n  and p r e v i o u s  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 s  p e r f o r m e d  i n  t h e  g e n e r a l  a r e a  

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

I n c .  (SHB). 

3 . 2  S u b s u r f  a c e  E x p l o r a t i o n  

A t o t a l  o f  40  b o r i n g s  and 1 1 2  t e s t  p i t s  w e r e  e x c a v a t e d ,  

and 1 3  g a s  m o n i t o r  w e l l s  were i n s t a l l e d  f o r  D e s i g n  

S e c t i o n  7. T h e  b o r i n g s  were a d v a n c e d  t o  d e p t h s  r a n g i n g  

f r o m  25 t o  49  f e e t  u t i l i z i n g  a B e c k e r  Hammer d r i l l  

e q u i p p e d  w i t h  a t o p - h e a d ,  8 ,000- f  oot -pound d i e s e l - d r i v e n  

hammer, a d v a n c i n g  a  9 - i n c h  open-ended d r i v e  p i p e  a t  a 
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r a t e  40 t o  90 b l o w s  p e r  m i n u t e .  'The t e s t  p i t s  w e r e  

e x c a v a t e d  t o  d e p t h s  r a n g i n g  f r o m  3  t o  1 2  f e e t  u t i l i z i n g  

a  Case 580E b a c k h o e .  

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

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

of  t h e  g e o t e c h n i c a l  i n f o r m a t i o n  f r o m  t h e  b o r i n g s .  T h e s e  

p r o b e s  were i n s t a l l e d  i n  B o r i n g s  CH-9, CH-16, CH-53, 

CH-65, CH-76, CH-102, CH-113, CH-114, CH-115, CH-122, 

CH-135, CH-137 and CH-155. 

A F o x b o r o  O r g a n i c  V a p o r  A n a l y z e r  (OVA Model 1 2 8 )  was 

u t i l i z e d  t o  m o n i t o r  a m b i e n t  a i r  q u a l i t y  i n  t h e  a r e a  o f  

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

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

D e s i g n  S e c t i o n  7  a r e  p r e s e n t e d  i n  A p p e n d i x  A .  Append ix  

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

s a m p l i n g  e q u i p m e n t  and p r o c e d u r e s .  B o r i n g  and  t e s t  p i t  

l o c a t i o n s  a r e  shown i n  Drawing 515  ( f o u r  s h e e t s  i n  map 

p o c k e t ) .  The c o o r d i n a t e s  d e f i n i n g  t h e  h o l e  l o c a t i o n s  

and b o r i n g / t e s t  p i t  e l e v a t i o n s  were p r o v i d e d  by DMJM; 

t h e s e  a r e  shown on t h e  l o g s  and a l s o  a r e  t a b u l a t e d  i n  

A p p e n d i x  A.  T e s t  b o r i n g s  CH-98, CH-113 and CH-138, and 

T e s t  P i t s  CH-27 and  CH-40 h a v e  n o t  b e e n  s u r v e y e d ;  how- 

e v e r ,  t h e i r  a p p r o x i m a t e  l o c a t i o n s  a re  shown o n  Drawing 
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515.  C o o r d i n a t e s  and s u r f  ace e l e v a t i o n s  f o r  t h e s e  

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

by DMJII. 

3 . 3  L a b o r a t o r y  A n a l y s i s  

To a i d  i n  t h e  c l a s s i f i c a t i o n  of t h e  s o i l s ,  g r a i n - s i z e  

d i s t r i b u t i o n  and  m o i s t u r e  c o n t e n t  d e t e r m i n a t i o n s  were 

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

e x c a v a t e d  m a t e r i a l  f r o m  t h e  S a l t  R i v e r  w i l l  b e  u s e d  f o r  

roadway embankments ,  R-value  t e s t s  were a l s o  p e r f o r m e d  

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

a r e  p r e s e n t e d  i n  A p p e n d i x  B. 

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

m o n i t o r  w e l l s  w e r e  t e s t e d  b y  SCS E n g i n e e r s  (SCS)  a t  

t h e i r  l a b o r a t o r i e s  i n  Long B e a c h ,  C a l i f o r n i a  t o  d e t e r -  

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

t h e  l a n d f i l l .  R e s u l t s  of t h e s e  tests  a r e  p r o v i d e d  i n  

A p p e n d i x  C.  

S o i l  s a m p l e s  f r o m  1 t o  3  f e e t  be low t h e  l a n d f i l l  were 

a l s o  c o l l e c t e d  by  SCS f i e l d  p e r s o n n e l  f r o m  s e l e c t e d  t e s t  

b o r i n g s  i n  t h e  RS60, SRP56 and  ES40 l a n d f i l l s .  T h e s e  

s a m p l e s  were s u b m i t t e d  t o  SCS A n a l y t i c a l  L a b o r a t o r y  i n  

Long Beach,  C a l i f o r n i a ,  w h e r e  t h e y  were t e s t e d  f o r  pH, 

,&I SERGENT, HAUSKINS & BECKWITH 
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e l e c t r i c a l  c o n d u c t i v i t y  , c h l o r i d e ,  m e t a l s  and PCBs. The 

s o i l s  were t e s t e d  t o  d e t e r m i n e  t h e  p r e s e n c e  o f  t h e  

f o l l o w i n g  m e t a l s :  cadmium ( C d ) ,  n i c k e l  ( N i l ,  l e a d  ( P b ) ,  

z i n c  (Zn ) , c o p p e r  (Cu ) and h e x a v a l e n t  chromium. R e s u l t s  

o f  t h e s e  t e s t s  are a l s o  p r e s e n t e d  i n  Appendix  C .  

S e l e c t e d  r o c k  c o r e s  f r o m  t e s t  b o r i n g s  c o n d u c t e d  by  

Woodward-Clyde C o n s u l t a n t s  C o n s u l t i n g  E n g i n e e r s  & 

G e o l o g i s t s  ( 1 9 8 7  ) * f o r  t h e  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  o f  

t h e  S a l t  R i v e r  P r o j e c t  C o r p o r a t e  H e a d q u a r t e r s  b u i l d i n g  

s i t e  n e a r  5 6 t h  S t r e e t  were o b t a i n e d  f r o m  S u n d t  Co rp .  A t  

t h e  r e q u e s t  o f  C h a r l e s  K .  E a t o n ,  P.E., of  t h e  A r i z o n a  

Depa r tmen t  o f  T r a n s p o r t a t i o n  (ADOT), l a b o r a t o r y  t e s t s  

were p e r f o r m e d  by SHB on  s e l e c t e d  s a m p l e s  of t h e s e  r o c k  

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

r o c k  f o r  u s e  a s  r i p r a p  f o r  c h a n n e l  bank p r o t e c t i o n .  

R e s u l t s  o f  t h e s e  t e s t s  a r e  p r e s e n t e d  i n  Appendix  D .  

4 .  SITE CONDITIONS & GEOTECHNICAL PROFILE 

4.1  Topography  & S u r f a c e  F e a t u r e s  

The g e n e r a l  a r e a  of Des ign  S e c t i o n  7 l i e s  w i t h i n  t h e  

S a l t  R i v e r  f l o o d p l a i n  and s l o p e s  g e n t l y  i n  a w e s t e r l y  

* R e f e r e n c e s  a r e  l i s t e d  a t  t h e  end o f  t h i s  r e p o r t .  
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d i r e c t i o n  f r o m  a n  a p p r o x i m a t e  e l e v a t i o n  of  1140  n e a r  

M i l l  Avenue t o  a n  e l e v a t i o n  o f  a b o u t  1 0 9 8  a t  4 0 t h  

S t r e e t .  Two b r i d g e s  and two a t - g r a d e  r o a d w a y s  c r o s s  t h e  

S a l t  R i v e r  c h a n n e l  be tween  4 0 t h  S t r e e t  and M i l l  Avenue. 

T h e s e  c r o s s i n g s  i n c l u d e  t h e  b r i d g e s  f o r  t h e  Hohokam 

E x p r e s s w a y  and S o u t h e r n  P a c i f i c  R a i l r o a d  (SPRR) , and t h e  

a t - g r a d e  c r o s s i n g s  f o r  P r i e s t  D r i v e  and t h e  s o u t h b o u n d  

l a n e  o f  M i l l  Avenue.  

F o u r  l a n d f i l l s ,  RS60, SRP56, SRP48 and  ES40, have b e e n  

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

a p p r o x i m a t e  l o c a t i o n s  of t h e s e  l a n d f i l l s  a r e  shown i n  

F i g u r e  1. T h e  RS60, SRP56 and ES40 l a n d f i l l s  a r e  

l o c a t e d  a l o n g  t h e  s o u t h  bank of  t h e  r i v e r .  RS60 is 

l o c a t e d  b e t w e e n  P r i e s t  D r i v e  and  t h e  SPRR B r i d g e ,  SRP56 

i s  l o c a t e d  b e t w e e n  P r i e s t  D r i v e  and  52nd S t r e e t ,  and 

ES40 is l o c a t e d  b e t w e e n  4 0 t h  and 4 4 t h  S t r e e t s .  The 

SRP48 l a n d f i l l  is  l o c a t e d  a l o n g  t h e  a l i g n m e n t  of t h e  

e x i s t i n g  Hohokam E x p r e s s w a y ,  a p p r o x i m a t e l y  i n  t h e  

c e n t r a l  a r e a  of  t h e  modern f l o o d p l a i n  o f  t h e  S a l t  R i v e r .  

A 1 5  t o  2 0 - f o o t  h i g h  d i k e  is l o c a t e d  a l o n g  t h e  s o u t h  

s i d e  of  t h e  e x i s t i n g  S a l t  R i v e r  c h a n n e l .  T h i s  d i k e  is 

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

f a b r i c  and e x t e n d s  wes tward  f r o m  a p p r o x i m a t e l y  700  f e e t  

e a s t  o f  P r i e s t  D r i v e  t o  w e l l  beyond t h e  w e s t e r n  end  o f  

;@; SERGENT, HAUSKlNS 6 BECKWITH 
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t h e  p r o p o s e d  c h a n n e l i z a t i o n .  L o c a l  b r e a k s  o c c u r  i n  t h i s  

d i k e  a t  t h e  c r o s s i n g s  f o r  P r i e s t  D r i v e  and t h e  Hohokam 

E x p r e s s w a y .  A 1 0 - f o o t  w i d e  b l a n k e t  of c o b b l e s  and 

b o u l d e r s  e x t e n d s  h o r i z o n t a l l y  f r o m  t h e  t o e  of  t h e  d i k e  

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

p r o t e c t i o n  f o r  t h e  d i k e .  The c o b b l e s  and b o u l d e r s  i n  

t h e  b l a n k e t  are t i e d  t o g e t h e r  w i t h  g a l v a n i z e d  wire t o  

f o r m  t h e  g a b i o n  bank p r o t e c t i o n .  

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

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

a u t o m o b i l e s  and m e c h a n i c a l  p a r t s  is p r e s e n t  on t h e  

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

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

o f  t h e s e  ma te r i a l s  i n  t h e  a r e a .  

4 . 2  S i t e  Geo loqy  

The p r o j e c t  s i t e  l i e s  i n  t h e  B a s i n  and Range P h y s i o -  

g r a p h i c  P r o v i n c e ,  w h i c h  is c h a r a c t e r i z e d  by e l o n g a t e d  

m o u n t a i n  r a n g e s  s e p a r a t e d  by b r o a d  b a s i n s .  The m o u n t a i n  

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

e r a l l y  c o n s i s t  of P r e c a m b r i a n  t o  T e r t i a r y  b e d r o c k .  The 

b a s i n s  a r e  f i l l e d  w i t h  T e r t i a r y  t o  Q u a t e r n a r y  s e d i m e n t s .  

T h e  s t u d y  a r e a  f o r  t h i s  r e p o r t  is bounded o n  t h e  n o r t h  

by t h e  Grand C a n a l ,  o n  t h e  s o u t h  by U n i v e r s i t y  D r i v e ,  o n  

; SERGENT HAUSKINS di BECKWITH 
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t h e  e a s t  by M i l l  Avenue and o n  t h e  w e s t  by 4 0 t h  S t r e e t .  

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

p r e s e n t e d  i n  F i g u r e  2 and i n c l u d e  b e d r o c k  c o n s i s t i n g  o f  

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

and  p e d i m e n t  c o l l u v i u m - a l l u v i u m  o f  Q u a t e r n a r y  a g e .  

The  P r e c a m b r i a n  g r a n i t e ,  known l o c a l l y  as t h e  T o v r e a  

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

Grand C a n a l  and a l o n g  t h e  p r o p o s e d  c h a n n e l i z a t i o n  n e a r  

t h e  P r i e s t  D r i v e  c r o s s i n g  o v e r  t h e  S a l t  R i v e r .  Pewe and  

o t h e r s  ( 1 9 8 6 )  d e p i c t  a n  o u t c r o p  1 , 4 0 0  f e e t  l o n g  i n  a 

n o r t h - s o u t h  d i r e c t i o n  and 300 f e e t  w i d e  i n  a n  e a s t - w e s t  

d i r e c t i o n  a t  t h e  P r i e s t  D r i v e  c r o s s i n g .  I n  r e a l i t y ,  t h e  

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

i n  t h i s  a r e a .  West o f  P r i e s t  D r i v e ,  t h e  d e p t h  t o  t h e  

g r a n i t e  b e d r o c k  i n c r e a s e s  t o  a b o u t  135  f e e t  a l o n g  t h e  

s o u t h  bank o f  t h e  r i v e r  a t  4 8 t h  S t r e e t .  E a s t  o f  P r i e s t  

D r i v e ,  t h e  d e p t h  t o  b e d r o c k  v a r i e d  f r o m  11 f e e t  a t  

B o r i n g  CH-138 t o  33  f e e t  a t  B o r i n g  CH-61. An a p p r o x i -  

m a t e  15-  by 1 0 - f o o t  o u t c r o p  of  t h e  g r a n i t e  b e d r o c k  is 

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

m a t e l y  1 , 6 0 0  f e e t  e a s t  of P r i e s t  D r i v e .  The a p p r o x i m a t e  

l o c a t i o n  o f  t h i s  o u t c r o p  is shown i n  F i g u r e  2 .  

The  T o v r e a  g r a n i t e  c o n s i s t s  of g r a y ,  c o a r s e  g r a i n e d  

q u a r t z b i o t i t e  g r a n i t e  w i t h  l a r g e ,  r o u n d e d  c r y s t a l s  of 
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g r a y  q u a r t z  and  s e g r e g a t i o n s  of f  e r ro -magnes ium m i n e r a l s  

a l t e r e d  t o  e p i d o t e  and c h l o r i t e .  The g r a n i t e  is a l s o  

c u t  by g r e e n s t o n e  and a p l i t e  d i k e s  (Pewe and  o t h e r s ,  

1 9 8 6 ) .  

A l t h o u g h  t h e  T o v r e a  g r a n i t e  is t h e  o n l y  b e d r o c k  e x p o s e d  

a t  or  n e a r  t h e  s u r f a c e  i n  t h e  a r e a  o f  t h e  p r o p o s e d  

c h a n n e l i z a t i o n ,  v o l c a n i c  r o c k s ,  s a n d s t o n e s ,  b r e c c i a s  and 

c o n g l o m e r a t e s  o f  T e r t i a r y  a g e  and m e t a r h y o l i t e  o f  

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

n e a r  t h e  Hohokam E x p r e s s w a y  c r o s s i n g  o v e r  t h e  S a l t  

R i v e r .  T h e s e  r o c k s  may be  p r e s e n t  a t  s h a l l o w  d e p t h s  on 

t h e  n o r t h  s i d e  o f  t h e  M i l l  Avenue c r o s s i n g .  

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

eas t  c o r n e r  o f  t h e  p r o p o s e d  c h a n n e l i z e d  r e a c h  n e a r  t h e  

n o r t h  a b u t m e n t  of t h e  SPRR b r i d g e .  The t h i c k n e s s  of  

, t h i s  u n i t  is n o t  known; however ,  i t  p r o b a b l y  is less 

t h a n  30 f e e t  i n  t h i s  a r e a .  The p e d i m e n t  c o l l u v i u m -  

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

s t r a t i f i e d ,  s t r o n g l y  l i m e  cemented  s i l t y  g r a v e l .  The 

r o c k  f r a g m e n t s  a r e  a n g u l a r  t o  s u b a n g u l a r  and commonly 

m e a s u r e  1 / 4  t o  8 i n c h e s  i n  d i a m e t e r  (Pewe and o t h e r s  

1 9 8 6 ) .  

F l u v i a l  d e p o s i t s  o f  Q u a r t e r n a r y  a g e  o c c u r  w i t h i n  t h e  

modern  f l o o d p l a i n  o f  t h e  S a l t  R i v e r  and a l m o s t  e n t i r e l y  
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c o m p r i s e  t h e  g e o l o g i c  u n i t  exposed a long  t h e  p roposed  

S a l t  R i v e r  c h a n n e l i z a t i o n .  A s  e n c o u n t e r e d  i n  b o r e h o l e s ,  

t h e  t h i c k n e s s  of t h i s  d e p o s i t  r a n g e s  f rom 29 t o  68 f e e t  

on t h e  n o r t h  s i d e  of  t h e  f l o o d p l a i n ,  0  t o  100 f e e t  i n  

t h e  c e n t e r  of t h e  c h a n n e l  and is a s  t h i c k  a s  135  f e e t  on 

t h e  s o u t h  s i d e  of t h e  f l o o d p l a i n .  The f l u v i a l  d e p o s i t  

c o n s i s t s  of s a n d ,  g r a v e l  and c o b b l e s  w i t h  some b o u l d e r s ,  

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

p o o r l y  t o  m o d e r a t e l y  s o r t e d  and w e l l  s t r a t i f i e d .  T h i s  

m a t e r i a l  is l o c a l l y  termed r i v e r - r u n  and is d e s c r i b e d  i n  

d e t a i l  i n  S e c t i o n  4 . 4 .  The g r a v e l s  and c o b b l e s  c o n s i s t  

p r i m a r i l y  of  T e r t i a r y  v o l c a n i c  r o c k s ,  P r e c a m b r i a n  

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

g r a n i t i c  r o c k s .  

F o u r  p a i r e d  t e r r a c e s  o c c u r  a long  t h e  S a l t  R i v e r  (Pewe, 

1 9 7 8 ) ,  b u t  o n l y  one of t h e s e ,  t h e  L e h i  T e r r a c e ,  f a l l s  

w i t h i n  t h e  s t u d y  a r e a .  The Leh i  T e r r a c e  is exposed 

a l o n g  t h e  n o r t h w e s t  p a r t  o f  t h e  a r e a  between t h e  Grand 

C a n a l  and Sky Harbor  A i r p o r t ,  and a long  t h e  s o u t h e r n  

p a r t  between 4 8 t h  S t r e e t  and M i l l  Avenue, b u t  is n o t  

exposed  w i t h i n  t h e  p roposed  c h a n n e l i z e d  r e a c h .  T h i s  

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

R i v e r  and h a s  s h a r p  s c a r p s ,  a  l a r g e  p e r c e n t a g e  of 

P r e c a m b r i a n  g r a n i t i c  r o c k s ,  less  c a l c r e t e  c e m e n t a t i o n ,  

and less  d e s e r t  pavement t h a n  t h e  o l d e r  t e r r a c e s  o u t s i d e  

t h e  s t u d y  a r e a .  
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4 . 3  H y d r o g e o l o g i c  C o n d i t i o n s  

P r i o r  t o  e x t e n s i v e  g r o u n d w a t e r  d e v e l o p m e n t ,  t h e  S a l t  

R i v e r  V a l l e y  was p a r t  o f  a  r e g i o n  o f  g r o u n d w a t e r  

d i s c h a r g e .  Groundwa te r  moved t o w a r d s  t h e  r i v e r  f r o m  t h e  

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

c h a n n e l .  Under  n a t u r a l  c o n d i t i o n s ,  t h e  S a l t  R i v e r  was a 

p e r e n n i a l  stream f l o w i n g  wes tward  f r o m  i t s  h e a d w a t e r s  i n  

t h e  Whi t e  M o u n t a i n s  i n  e a s t e r n  A r i z o n a .  The S a l t  R i v e r  

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

r e s e r v o i r s  on t h e  S a l t  R i v e r ,  which a r e  i n  u p s t r e a m  to  

downs t r eam o r d e r :  R o o s e v e l t ,  Apache ,  Canyon and S a g u a r o  

Lakes .  The G r a n i t e  Reef Dam was b u i l t  be low S a g u a r o  

Lake,  p a s t  t h e  con£ l u e n c e  o f  t h e  Ve rde  and S a l t  R i v e r .  

The dam d i v e r t s  w a t e r  i n t o  c a n a l s  f o r  a g r i c u l t u r a l ,  

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

V a l l e y .  F lows  i n  t h e  V e r d e  R i v e r  a r e  r e g u l a t e d  by t h e  

H o r s e s h o e  and B a r t l e t t  Dams. E x c e p t  f o r  p e r i o d s  o f  

m a j o r  f l o o d s  and p e r i o d i c  c o n t r o l l e d  re leases  f rom t h e  

r e s e r v o i r  s y s t e m ,  t h e  S a l t  R i v e r  c h a n n e l  is d r y  f o r  t h e  

m a j o r  p a r t  of  t h e  y e a r .  

4 . 3 . 1  G r o u n d w a t e r  L e v e l  F l u c t u a t i o n s  

Dur ing  p e r i o d s  o f  f l o w  i n  t h e  S a l t  R i v e r ,  t h e  g round -  

w a t e r  s y s t e m  of  t h e  S a l t  R i v e r  V a l l e y  is r e c h a r g e d .  

T h i s  r e c h a r g e  p r o c e s s  c r e a t e s  a  w a t e r  t a b l e  mound 

,m; SERGENT, HAUSKINS L BECKWITH 

1 CCXISGtTING GEOTLCMNICU EffiWfERS - , - -NIX. TVCSOI. UVOVEROUE. m r  FE . SILT w c c m .  EL PASC 



E a s t  P a p a g o  - Hohokam - 
S k y  H a r b o r  F r e e w a y s  

ADOT P r o j e c t  Nos. RAM 600-5-305, 
RF\I.I 600-3-309 & RAM 601-0-302 

A r i z o n a  D e p a r t m e n t  o f  T r a n s p o r t a t  i o n  
M a r i c o p a  C o u n t y ,  A r i z o n a  
SHB J o b  No. E87-56CH 
L e t t e r  N o .  168 

Page 1 5  

below t h e  r i v e r b e d  n e a r  t h e  P r i e s t  D r i v e  b e d r o c k  h i g h ,  

w i t h  c o m p o n e n t s  o f  f l o w  t o  t h e  n o r t h  and s o u t h .  

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

o c c u r r e d  b e c a u s e  of  pumping,  i r r i g a t i o n  s e e p a g e ,  c a n a l  

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

s y s t e m  i n t o  t h e  S a l t  R i v e r .  S i n c e  1 9 6 5 ,  p e r i o d i c  

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

n e a r  4 4 t h  S t r e e t  and U n i v e r s i t y  D r i v e  t o  f l u c t u a t e  

b e t w e e n  a b o u t  20 and  80 f e e t  be low g r o u n d  s u r f a c e .  

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

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

t h i s  p r o j e c t  were a t  3  t o  34 f e e t  b e l o w e x i s t i n g  

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

f l u c t u a t i o n s  o f  a s  much a s  40 f e e t  c a n  be e x p e c t e d  

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

a b o v e .  

4 .3 .2  G r o u n d w a t e r  Q u a l i t y  

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

a f f e c t e d  by t h e  m u n i c i p a l  l a n d f i l l s  i n  t h e  a r e a .  G r a f  

( 1 9 8 6 )  r e p o r t s  t h a t  h i g h  l e v e l s  of  c o n t a m i n a n t s  have  

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

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

e x t e n t  of  t h e  p r o p o s e d  c h a n n e l i z e d  r e a c h .  The 
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c o n t a m i n a n t s  e n c o u n t e r e d  i n c l u d e  d i c h l o r o e t h y l e n e ,  

v i n y l  c h l o r i d e ,  t r i c h l o r o e t h y l e n e ,  b e n z e n e ,  t o l u e n e ,  

x y l e n e s ,  d i c h l o r o b e n z e n e ,  e t h y l  b e n z e n e ,  and h i g h  

c o n c e n t r a t i o n s  of  i r o n ,  manganese  and b a r i u m .  A 

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

a r e a  was  p r e s e n t e d  i n  o u r  L e t t e r  No. 1 3 2 ,  I n t e r i m  

R e p o r t ,  S t a t e  R o u t e  1 5 3  - R e m e d i a t i o n  o f  B r a d l e y  

L a n d f i l l  ( F e b r u a r y  8, 1 9 8 8 ) .  

T r i c h l o r o e t h y l e n e  was d e t e c t e d  by SCS i n  t h e  g r o u n d -  

w a t e r  s a m p l e s  r e t r i e v e d  f r o m  t h e  a r e a  o f  t h e  RS60 

l a n d f i l l .  The pH of  t h e s e  s a m p l e s  v a r i e d  f r o m  6.8 t o  

6 .96.  

4 . 4  G e o t e c h n i c a l  C h a r a c t e r i s t i c s  of S o i l s  

A s  d i s c u s s e d  a b o v e ,  t h e  s o i l s  i n  t h e  a r e a  of  D e s i g n  

S e c t i o n  7 a r e  c o a r s e  g r a i n e d  f l u v i a l  d e p o s i t s  w h i c h  a r e  

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

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

(SGC) m i x t u r e s  w i t h  some b o u l d e r s  and o c c a s i o n a l  l e n s e s  

o f  s i l t y  and c l a y e y  g r a v e l .  I n  a  f ew i s o l a t e d  s e c t i o n s ,  

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

d e p t h  o f  a p p r o x i m a t e l y  5 f e e t .  

The g r a v e l  and  c o b b l e - s i z e d  p a r t i c l e s  i n  t h i s  m a t e r i a l  

a r e  g e n e r a l l y  s u b r o u n d e d  t o  r o u n d e d ,  w h i l e  t h e  sand  
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f r a c t i o n  is a n g u l a r  t o  s u b a n g u l a r .  B e c a u s e  t h e s e  mate -  

r i a l s  a r e  composed p r i m a r i l y  o f  q u a r t z i t e ,  g r a n i t i c s ,  

v o l c a n i c s  and o t h e r  m e t a m o r p h i c  r o c k  p a r t i c l e s ,  t h e y  a r e  

v e r y  h a r d  and  d u r a b l e .  Th6 d e p o s i t  c o n t a i n s  numerous  

c o b b l e s  of u p  t o  a b o u t  1 2  i n c h e s  i n  n o m i n a l  d i a m e t e r  a n d  

o c c a s i o n a l  b o u l d e r s  o f  up t o  a s  much a s  24 i n c h e s  

maximum d i m e n s i o n .  B e c a u s e  of  t h e  p r e d o m i n a n c e  o f  

q u a r t z i t e ,  t h e  p a r t i c l e s  t e n d  t o  b e  r e l a t i v e l y  e l o n g a t e d  

w i t h  t h e  g r e a t e s t  d i m e n s i o n  b e i n g  2 t o  3  t i m e s  t h e  

s m a l l e s t  d i m e n s i o n .  

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 s  f o r  b r i d g e s  have  g e n e r a l l y  

i n d i c a t e d  t h a t ,  f o r  t h e  SGC b e n e a t h  t h e  S a l t  R i v e r  

c h a n n e l ,  t h e  u p p e r  20 t o  30 f e e t  of SGC m a t e r i a l s  a r e  

uncemented  o r  w e a k l y  cemented  and a r e  r e l a t i v e l y  c l e a n .  

The  SGC m a t e r i a l s  c o n t a i n  more s i l t  and c l a y  b e l o w  a b o u t  

30 f e e t  w h i c h  a r e  g e n e r a l l y  w e a k l y  cemented .  S t r o n g l y  

c e m e n t e d  m a t e r i a l  was n o t  e n c o u n t e r e d  i n  any  of t h e  

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

As  d i s c u s s e d  a b o v e ,  d e p t h  t o  b e d r o c k  w i t h i n  t h e  p r o p o s e d  

c h a n n e l i z e d  r e a c h  v a r i e s  f r o m  0  t o  135  f e e t ,  and g r o u n d -  

w a t e r  d e p t h s  v a r y  f r o m  3  t o  34 f e e t  be low e x i s t i n g  

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

c o n d i t i o n s  a r e  g i v e n  i n  S e c t i o n s  4 .2  and 4 .3 ,  r e s p e c -  

t i v e l y .  
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4 .5  C h a r a c t e r i s t i c s  of  L a n d f i l l s  

T h r e e  l a n d f i l l s  ( ~ ~ 6 0 ,  SRP56 and  ES40) were i d e n t i f i e d  

a l o n g  t h e  s o u t h  bank o f  t h e  S a l t  R i v e r  f l o o d p l a i n .  

Drawing 516 i n  t h e  map p o c k e t  shows t h e  a p p r o x i m a t e  

n o r t h e r n  b o u n d a r i e s  o f  t h e  RS60 and SRP56 l a n d f i l l s  a s  

i n t e r p r e t e d  f r o m  t h e  b o r i n g s  and t e s t  p i t s .  

A t  p r e s e n t ,  t h e  S a l t  R i v e r  is c h a n n e l i z e d  b e t w e e n  4 0 t h  

and 4 8 t h  S t r e e t s ,  and t h e  b a n k s  of t h i s  c h a n n e l  are 

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

s e n t a t i v e s  of t h e  C i t y  of  P h o e n i x  E n g i n e e r i n g  D e p a r t m e n t  

i n  e a r l y  1 9 8 7 ,  t h e r e  was  no  i n d i c a t i o n  o f  i n c o m p l e t e  

r e m e d i a t i o n  of  t h a t  p a r t  of t h e  E s t e s  L a n d f i l l  (ES40)  i n  

t h e  a r e a  o f  t h e  s o u t h  bank o f  t h i s  c h a n n e l i z e d  r e a c h .  

I t  was s u b s e q u e n t l y  assumed t h a t  t h e  s o u t h  d i k e  o f  t h e  

c h a n n e l  was  c o n s t r u c t e d  o v e r  c l e a n  b a c k f i l l  a f t e r  t h e  

r e m o v a l  of  a l l  d e l e t e r i o u s  m a t e r i a l  ( s u c h  as d o m e s t i c  

r e f u s e ,  c o n s t r u c t i o n  d e b r i s ,  i n d u s t r i a l  w a s t e s ,  e tc .  

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

m a t e r i a l  i n  T e s t  B o r i n g s  CH-9, CH-119, CH-122, CH-124 

a n d  CH-127 a n d  T e s t  P i t s  CH-1, CH-4, CH-8 and  CH-117 

w h i c h  were e x c a v a t e d  a d j a c e n t  t o  and o n  t h e  c r e s t  o f  t h e  

e x i s t i n g  s o u t h  d i k e  of  t h e  c h a n n e l i z e d  r e a c h  b e t w e e n  

4 0 t h  and 4 8 t h  S t r e e t s .  T h e  e a s t e r n  e x t e n t  o f  t h e  

l a n d f i l l  m a t e r i a l  e n c o u n t e r e d  u n d e r  t h e  s o u t h  d i k e  i s  
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shown i n  Drawing 516 i n  t h e  map p o c k e t .  The t h i c k n e s s  

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

B o r i n g  CH-122 t o  29 f e e t  a t  B o r i n g  CH-119. The s o i l  

c o v e r  o v e r  t h e  l a n d f i l l  m a t e r i a l  v a r i e d  f r o m  1 f o o t  a t  

T e s t  P i t  CH-8 t o  20 f e e t  a t  B o r i n g  CH-124. 

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

b o r i n g s  i n  t h e  a r e a  of ES40 a n d  RSGO c o n t a i n e d  d o m e s t i c ,  

i n d u s t r i a l  and c o n s t r u c t i o n  r e f u s e .  R u b b e r  t i res ,  a u t o -  

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

o r g a n i c  m a t t e r ,  pa lm f r o n d s ,  t ree  t r u n k s ,  n e w s p a p e r ,  

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

p r e d o m i n a n t  among t h e  i t e m s  o b s e r v e d  i n  t h e  r e f u s e .  

T e s t  p i t s  and b o r i n g s  c o n d u c t e d  w i t h i n  t h e  a r e a  of t h e  

SRP48 and SRP56 l a n d f i l l s  i n d i c a t e d  t h e  p r e s e n c e  of  

c o n s t r u c t i o n  d e b r i s .  D o m e s t i c  and i n d u s t r i a l  r e f u s e  was 

n o t  e n c o u n t e r e d  i n  t h e s e  b o r i n g s  and t e s t  p i t s ,  and t h e  

O r g a n i c  V a p o r  A n a l y z e r  d i d  n o t  d e t e c t  t h e  p r e s e n c e  of 

p o t e n t i a l l y  h a z a r d o u s  g a s e s  i n  t h e  a i r  a r o u n d  t h e s e  

l a n d f i l l s .  

Gas  s a m p l e s  r e t r i e v e d  f r o m  t h e  RS60 and ES40 l a n d f i l l s  

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

p o u n d s  . T r i c h l o r o e t h a n e ,  b e n z e n e  and t o l u e n e  were  

d e t e c t e d  i n  t h e  g a s  s a m p l e s  f r o m  t h e  RS60 l a n d f i l l ,  
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w h i l e  b e n z e n e  and c h l o r o b e n z e n e  w e r e  d e t e c t e d  i n  g a s  

s a m p l e s  f r o m  ES40 l a n d f i l l .  

A  s i g n i f i c a n t  c o n c e n t r a t i o n  of heavy  m e t a l s  s u c h  a s  

l e a d ,  n i c k e l ,  cadmium, z i n c ,  and c o p p e r  a l s o  was d e -  

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

be low t h e  ES40 and RS60 l a n d f i l l s .  The  pH v a l u e  o f  t h e  

ES40 s o i l s  v a r i e d  b e t w e e n  8 .4  and 8 . 7 ,  w h i l e  t h e  pH 

v a l u e  of  t h e  RS60 s o i l s  v a r i e d  be tween  3.0 and 11 .9 .  

T h e  s o i l s  be low t h e  SRP56 l a n d f i l l  showed a pH v a l u e  

r a n g i n g  b e t w e e n  8 . 4  and 9 . 0 .  

4.5 G e o t e c h n i c a l  C h a r a c t e r i s t i c s  o f  SRP Rock 

The r o c k  i n  t h e  a r e a  of  t h e  SRP C o r p o r a t e  H e a d q u a r t e r s  

s i t e ,  a s  d e s c r i b e d  by TVoodward-Clyde C o n s u l t a n t s  Con- 

s u l t i n g  E n g i n e r s  & G e o l o g i s t s  ( 1 9 8 7 ) ,  c o n s i s t s  of  f i n e  

c r y s t a l l i n e  b a s a l t  i n t e r l a y e r e d  w i t h  a  s e q u e n c e  of  

s i l t s t o n e ,  s a n d s t o n e  and  s h a l e s  of t h e  Tempe Beds.  

L a b o r a t o r y  tes ts  c o n d u c t e d  b y  SHB o n  s e l e c t e d  s a m p l e s  o f  

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

v a r i e s  b e t w e e n  2.7 and 2 . 9 ;  t h e  d e g r e e  o f  a b s o r p t i o n  

v a r i e s  b e t w e e n  4.89 and  5.46 p e r c e n t ;  and t h e  com- 

p r e s s i v e  s t r e n g t h ,  a s  i n d i c a t e d  by t h e  P o i n t  Load I n d e x  

t e s t ,  v a r i e s  b e t w e e n  5 0 1  and 3 , 3 9 0  p s i .  Sodium s u l p h a t e  

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

i n t e g r a t e d  when submerged i n  w a t e r .  

5. DISCUSSION & .RECOMMENDATIONS 

5.1  C h a n n e l  A l i g n m e n t  

Drawing 516 i n  t h e  map p o c k e t  shows t h e  n o r t h e r n  

b o u n d a r y  o f  t h e  RS6O and SRP56 l a n d f i l l .  An e a r l i e r  

v e r s i o n  of  t h i s  d r a w i n g  was  s u b m i t t e d  t o  D M J M  ( L e t t e r  

N o .  9 9 ,  December 3 ,  1 9 8 7 )  f o r  s e t t i n g  t h e  a l i g n m e n t  o f  

t h e  c h a n n e l  so t h a t  t h e  s o u t h  bank of t h e  c h a n n e l  c o u l d  

be  l o c a t e d  w e l l  beyond t h e  l a n d f i l l  b o u n d a r y .  I t  is of 

c r i t i c a l  i m p o r t a n c e  t h a t ,  b e c a u s e  of t h e  p o t e n t i a l  

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

t h e  s o u t h  bank o f  t h e  c h a n n e l  s h o u l d  b e  l o c a t e d  a  c l e a r  

d i s t a n c e  o f  a t  l e a s t  20 f e e t  f r o m  t h e  l a n d f i l l  bounda- 

r i e s  shown o n  t h e  d r a w i n g .  

A l t h o u g h  w e  made more t e s t  b o r i n g s  and t e s t  p i t s  t h a n  

o r i g i n a l l y  p r o p o s e d  f o r  o u r  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  

i n  t h e  a r e a  o f  t h e  ES40 l a n d f i l l ,  w e  were u n a b l e  to 

d e f i n e  t h e  n o r t h e r n  and w e s t e r n  e x t e n t  o f  t h e  l a n d f i l l  

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

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

t h e  l a n d f i l l .  W e  were i n f o r m e d  by M i c h a e l  P o r t s ,  P .E . ,  
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of DMJlll t h a t  t h e  a d d i t i o n a l  work t o  d e l i n e a t e  t h e s e  

b o u n d a r i e s  w i l l  be  c o n d u c t e d  a f t e r  t h e  a p p r o v a l  o f  ADOT., 

5 . 2  Bank P r o t e c t i o n  

E r o s i o n  p r o t e c t i o n  of  c h a n n e l  b a n k s  h a s  b e e n  accom- 

p l i s h e d  by u t i l i z i n g  dumped r i p r a p ,  g r o u t e d  r i p r a p ,  

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

o t h e r  s i m i l a r  and i n n o v a t i v e  t e c h n i q u e s .  The s e l e c t i o n  

o f  t h e  t y p e  o f  bank p r o t e c t i o n  f o r  t h e  r e f e r e n c e d  p r o j -  

e c t  w i l l  b e  i n £  l u e n c e d  by c o n s t r u c t i o n  c o s t ,  a e s t h e t i c s  

and e a s e  of  m a i n t e n a n c e .  A l t e r n a t i v e  m e t h o d s  of bank 

p r o t e c t i o n  are d i s c u s s e d  be low.  

Of t e n ,  dumped r i p r a p  p r o v i d e s  t h e  m o s t  e c o n o m i c a l  

method o f  bank p r o t e c t i o n ;  however ,  n o  c o m p e t e n t  

r i p r a p  m a t e r i a l  is a v a i l a b l e  n e a r  t h e  p r o j e c t  s i t e .  

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

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

s a t i s f y  t h e  a n g u l a r i t y  r e q u i r e m e n t  o f  ADOT S p e c i f  i c a -  

t i o n  913-2.01 (ADOT, 1 9 8 7 ) .  

The s p e c i f i c  g r a v i t y  of t h e  s h o t  r o c k  f r o m  t h e  SRP 

C o r p o r a t e  H e a d q u a r t e r s  s i t e  c o m p l i e s  w i t h  ADOT S p e c i -  

f  i c a t i o n  913-2.01;  however ,  t h e  p e r c e n t  o f  a b s o r p t i o n  

. .- 
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w a t e r  is s i g n i f i c a n t l y  g r e a t e r  t h a n  t h e  maximum of  2 . 1  

p e r c e n t  recommended f o r  a c c e p t a n c e  c r i t e r i a  f o r  r i p r a p  

m a t e r i a l  ( W a l t e r s ,  1 9 8 2 ) .  A l s o ,  s a m p l e s  of t h i s  

m a t e r i a l  d i s i n t e g r a t e d  when submerged i n  w a t e r  d u r i n g  

w e t t i n g  and d r y i n g  tests ,  c o n £  i r m i n g  t h a t  t h e  m a t e r i a l  

is h i g h l y  s u s c e p t i b l e  t o  w e a t h e r i n g  and is,  t h e r e f  ore,  

u n a c c e p t a b l e  f o r  bank p r o t e c t i o n .  

5 . 2 . 2  G a b i o n s  

The b o u l d e r s  and l a r g e  c o b b l e s  i n  t h e  r i v e r - r u n  a r e  

e x c e l l e n t  f o r  g a b i o n  c o n s t r u c t i o n ;  g a b i o n s  may p r o v e  

t o  be  t h e  bank p r o t e c t i o n  a l t e r n a t i v e  w i t h  t h e  l o w e s t  

c o n s t r u c t i o n  c o s t  f o r  c h a n n e l i z a t i o n  o f  t h e  S a l t  

R i v e r .  However,  t h e  r e q u i r e d  r e m o v a l  of g r o w i n g  

v e g e t a t i o n  and  t r a s h  f r o m  t h e  g a b i o n s  may c r e a t e  

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

t h o u g h t  b y  many t o -  l a c k  a e s - t h e t i c - . a p p e a L  

5 .2 .3  Cement S t a b i l i z e d  Bank P r o t e c t i o n  

S o i l - c e m e n t  and r o l l e r - c o m p a c t e d  c o n c r e t e  ( R C C )  c a n  

a l s o  b e  u s e d  f o r  bank p r o t e c t i o n ;  h o w e v e r ,  a v a i l -  

a b i l i t y  of  t h e  r e q u i r e d  t y p e  of  a g g r e g a t e  f o r  t h e s e  

t w o  a l t e r n a t i v e s  g o v e r n s  c o n s t r u c t i o n  c o s t s .  The 

f i n e s  ( f i n e r  t h a n  no. 40 s i e v e )  c o n t e n t  of  t h e  r i v e r -  

r u n  d o e s  n o t  meet t h e  c o n v e n t i o n a l  r e q u i r e m e n t s  f o r  
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b o t h  s o i l - c e m e n t  and RCC c o n s t r u c t i o n ;  i f  e i t h e r  o f  

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

b e  i m p o r t e d  f r o m  a  b o r r o w  s o u r c e  t o  a c h i e v e  a  conven-  

t i o n a l  mix .  

' I t  is o u r  o p i n i o n  t h a t  t h e  S a l t  R i v e r  a l l u v i u m  c a n  

p r o v i d e  a d e q u a t e  bank p r o t e c t i o n  w i t h o u t  t h e  add i t i o n  

. , o f  , f i n e s  i f  p l a n t  mixed on t h e  s i t e  w i t h  a p p r o x i m a t e l y  
9 p e r c e n t  o f  Type I P  P o r t l a n d  Cement ,  a c c o r d i n g  t o  

t h e  s p e c i f i c a t i o n s  g i v e n  i n  T a b l e  1. As shown i n  

T a b l e  1, t h e  a l l u v i u m  would  b e  s c r e e n e d  t o  remove a l l  

m a t e r i a l  g r e a t e r  t h a n  3 i n c h e s  i n  s i z e .  A l t h o u g h  

l a b o r a t o r y  tests h a v e  n o t  b e e n  p e r f o r m e d  o n  t h e  p r o -  

p o s e d  d e s i g n  mix,  w e  a n t i c i p a t e  t h a t  t h i s  mix would  

d e v e l o p  a  28-day c o m p r e s s i v e  s t r e n g t h  o f  1 , 0 0 0  p s i .  

T h e  cement  c o n t e n t  g i v e n  i n  T a b l e  1 may b e  r e d u c e d  i f  

t h e  f i n e s  ( f i n e r  t h a n  s i e v e  no.  4 0 )  f r a c t i o n  o f  t h e  

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

B e c a u s e  o f  t h e  h i g h  c e m e n t  c o n t e n t ,  t h e  cemented  

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

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

bank p r o t e c t i o n .  

Mix ing  and p l a c i n g  o f  t h e  cemented  a l l u v i u m  may b e  

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

f o r  RCC. 
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P a g e  2 5  

TABLE 1 

Cemented  A l l u v i u m  Mix D e s i g n  

365  l b s .  T y p e  I P P o r t l a n d  Cement - - 1 . 8 6  c u .  f t .  

1 5 0  l b s .  ( + )  W a t e r  - - - 2.40 c u .  f t .  
5 P e r c e n t  A i r  - - 1 . 3 5  c u .  f t .  

3 , 5 3 7  lbs. G r a n u l a r  A l l u v i u m  ( ( 3  i n . )  - - 21.39 c u .  f t .  

2 o z .  W a t e r - R e d u c i n g  A g e n t  

27 .00  c u .  f t .  
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F i g u r e  3  shows a  t y p i c a l  cross s e c t i o n  w h i c h  c a n  b e  

u s e d  f o r  c h a n n e l  bank p r o t e c t i o n  w i t h  t h e  cemented  

a l l u v i u m  d e s c r i b e d  above .  The s l o p e  of  1 1 /2 :1  ( h o r i -  

z o n t a l  t o  v e r t i c a l )  f o r  t h e  b a n k s  shown i n  F i g u r e  3 

a p p r o x i m a t e s  t h e  n a t u r a l  a n g l e  of  r e p o s e  of  t h e  on- 

s i t e  m a t e r i a l ;  t h e r e f  o r e ,  o v e r e x c a v a t i o n  and  b a c k f i l l -  

i n g  w i l l  n o t  be  r e q u i r e d  i f  t h i s  s l o p e  is u s e d  f o r  t h e  

c h a n n e l  b a n k s .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  5 - f o o t  

toe-down shown i n  F i g u r e  3  is n o t  a d e q u a t e  f o r  s c o u r  

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

L i  & A s s o c i a t e s ,  I n c .  ( 1 9 8 7 ) ,  t h e  toe-down f o r  t h e  

bank w i l l  b e  s e t  5 f e e t  b e l o w  t h e  g e n e r a l  s c o u r  e l e v a -  

t i o n .  The f i n a l  toe-down e l e v a t i o n s  f o r  t h e  c h a n n e l  

b a n k s  w i l l  b e  p r o v i d e d  by D M J M .  

The  o n - s i t e  m a t e r i a l  i s  r e l a t i v e l y  f r e e  d r a i n i n g  a n d ,  

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

d r a i n a g e  b l a n k e t  shown i n  F i g u r e  3 .  

The cemented  a l l u v i u m  and  d r a i n a g e  b l a n k e t  c a n  b e  

p l a c e d  s i m u l t a n e o u s l y  i n  1 - f o o t  t h i c k  l i f t s  p r i o r  t o  

c o m p a c t i o n  w i t h  a  s t e e l  d rum v i b r a t o r y  r o l l e r .  T o  

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

minimum combined w i d t h  o f  10 f e e t  s h o u l d  be  main-  

t a i n e d .  
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N FILTER FABRIC 

BLANKET 

$ 3 8 8  1 LF . 
PLUS EXCAVATION 

SCHEMATIC OF CEMENTED ALLUVIUM BANK PROTECTION 

FIGURE 3 
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QUANTITY 

7.51 CYILF 

7.1 CY 1 LF 

6.1 1 SY 1 LF 

1.67 CY I LF 

UNIT PRICE 

$34.00 1 CY 

15.00  1 CY 

2 .00  1 SY 

5 .00  1 CY 

AMOUNT 

$255 1 LF 

113 I L F  

12 1 LF 

8 1 LF 
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F i g u r e  3  a l s o  shows a  cos t  a n a l y s i s  of  t h e  cemented 

a l l u v i u m .  T h e  p r i c e s  shown r e f l e c t  c u r r e n t  m a r k e t  

v a l u e s  and d o  n o t  i n c l u d e  cos t  e s c a l a t i o n s .  The 

e x c a v a t i o n  costs  a l s o  h a v e  n o t  b e e n  i n c l u d e d  i n  t h i s  

c o s t  e s t i m a t e .  

5 .3  G r a d e  C o n t r o l  S t r u c t u r e s  

Two d i f f e r e n t  t e c h n i q u e s  a r e  recommended f o r  c o n s i d -  

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

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

t h e  g r a d e  c o n t r o l  s t r u c t u r e s .  S i d e  s l o p e s  of  _ -. L_1/h251_ 

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

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

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

e x c e s s  e x c a v a t i o n  on  t h e  s i d e s  o f  t h e  s t r u c t u r e  c a n  be  

b a c k f  i l l e d  w i t h  t h e  e x c a v a t e d  ma te r i a l .  T h e  c o n c r e t e  

m i x  recommended f o r  t h e  c o n s t r u c t i o n  of t h e  bank p r o t e c -  

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

However,  b e c a u s e  o f  t h e  p r o b l e m s  a s s o c i a t e d  w i t h  d e w a t e r -  

i n g  the'gG(3; i t  may be  d i f f i c u l t  and u n e c o n o m i c a l  t o  u s e  

t h i s  method o f  c o n s t r u c t i o n  i f  g r o u n d w a t e r  is encoun-  

t e r e d  a b o v e  t h e  b o t t o m  o f  t h e  s t r u c t u r e .  

The  g r a d e  c o n t r o l  s t r u c t u r e s  a l s o  c a n  be  c o n s t r u c t e d  by 

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

,@; SERGENT. HAUSKNS d BECKWITH 
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c o n s t r u c t i o n  of  c o n v e n t i o n a l  s l u r r y  w a l l s .  The main  

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

of  s l u r r y  i n  t h e  h i g h l y  p e r m e a b l e  SGC and t h e  need  f o r  a 

h i g h - q u a l i t y  s t r u c t u r a l  c o n c r e t e  mix.  B e c a u s e  t h e  

c o n c r e t e  would b e  t r e m i e d  i n - p l a c e  below t h e  s l u r r y ,  t h e  

mix recommended f o r  t h e  bank p r o t e c t i o n  w i l l  n o t  b e  

a d e q u a t e  f o r  t h i s  method of c o n s t r u c t i o n .  

5 . 4  S p e c i a l  C o n s i d e r a t i o n s  f o r  L a n d f i l l s  

A l t h o u g h  i t  is a n t i c i p a t e d  t h a t  t h e  f i n a l  a l i g n m e n t  o f  

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

o f  t h e  c h a n n e l  b a n k s  n e e d s  t o  b e  a n a l y z e d  t o  e n s u r e  t h a t  

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

i n h i b i t e d .  

P o n d i n g  o f  w a t e r  o n  t o p  o f  t h e  l a n d f i l l  may p r o m o t e  

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

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

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

-should be  ,made--for_ p o s i t i v e  d ra inage- ,  The - 
cha-nnel  - bank p r o t e c t i o n  s t r u c t u r e  s h o u l d  n o t  i n d u c e  any 

- -  - ----- --_ _.__ ___-I-.- - -- 

p ~ n d i n q ,  _ and oy_e__f,l1o~s-2to t h e  c a e l  s h o u l d  b e  P r o -  

v a d ,  i f  n e c e s s a r y .  
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5 . 5  C o n t a m i n a t e d  G r o u n d w a t e r  & H e a l t h  S a f e t y  

B e c a u s e  of t h e  c l o s e  p r o x i m i t y  of  m u n i c i p a l  l a n d f i l l s  

(RS60 and ES40) t o  t h e  p r o j e c t  s i t e ,  t h e r e  is a  h i g h  

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

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

I t  is  recommended t h a t  a n  a d e q u a t e  h e a l t h  and s a f e t y  

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

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

d u r i n g  c o n s t r u c t i o n  o f  t h e  c h a n n e l .  1 
R e c l a m a t i o n  o f  S o u t h  D i k e  A d j a c e n t  t o  ES40 

A d d i t i o n a l  f i e l d  and l a b o r a t o r y  i n v e s t i g a t i o n s  a r e  

r e q u i r e d  t o  e v a l u a t e  t h e  volume and c h a r a c t e r i s t i c s  o f  

t h e  l a n d f i l l  ma te r i a l  u n d e r  t h e  e x i s t i n g  s o u t h  d i k e  of  

t h e  c h a n n e l  a d j a c e n t  t o  ES40. T h e r e  is  a  h i g h  

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

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

p r o c e d u r e s ,  a s  o u t l i n e d  i n  o u r  L e t t e r  No. 1 3 2 ,  may be  

r e q u i r e d  f o r  t h e  r e m o v a l  o f  t h i s  m a t e r i a l .  
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E S T  DRILLING EOUIPEFrT b PROCEDURES 

D r i l  l i n r  Equipment 
cy l i n d e r  Ford  i n d u s t  
4 -  c y l i n d e r  and 6  cy 

Truck-mounted CME-55 d r i l l  r i g s  powered w i t h  4 o r  6 
r i a l  e n g i n e s  a r e  used  i n  advanc ing  t e s t  b o r i n g s .  The 
l i n d e r  e n g i n e s  a r e  c a p a b l e  of d e l i v e r i n g  a b o u t  4 ,350  

and 6 , 5 0 0  f ~ o t / ~ o u n d s  t o r q u e  t o  t h e  d r i l l  s p i n d l e ,  r e s p e c t i v e l y .  The 
s p i n d l e  is  advanced w i t h  t w i n  h y d r a u l i c  rams c a p a b l e  of e x e r t i n g  12 ,000 
pounds downward f o r c e .  D r i l l i n g  t h r o u g h  s o i l  o r  s o f t e r  r o c k  i s  pe r fo rmed  
w i t h  6  112 O . D . ,  3  114 I . D .  ho l low s tem auge r  o r  4  112 i n c h  c o n t i n u o u s  
f l i g h t  a u g e r .  Ca rb ide  i n s e r t  t e e t h  a r e  no rma l ly  used on t h e  a u g e r  b i t s  
S O  t h e y  can o f t e n  p e n e t r a t e  rock  o r  v e r y  s t r o n g l y  cemented s o i l s  which 
r e q u i r e  b l a s ~ i n g  o r  v e r y  heavy equipment  f o r  e x c a v a t i o n .  Where r e f u s a l  
i s  e x p e r i e n c e d  i n  auge r  d r i l l i n g ,  t h e  h o l e s  a r e  sometimes advanced w i t h  
t r i c o n e  g e a r  b i t s  and NX r o d s  u s i n g  w a t e r  o r  a i r  a s  a d r i l l i n g  f l u i d .  
Wnere a u g e r  and t r i c o n e  g e a r  b i t s  canno t  be used t o  advance  t h e  h o l e  due 
t o  c o b b l e s  o r  cav ing  c o n d i t i o n s ,  t h e  ODEX (ove rburden  d r i l l i n g  w i t h  t h e  
e c c e n t r i c  method) i s  used .  A p e r c u s s i o n  down-the-hole hammer underreams 
t h e  h o l e  and 5 inch  s t e e l  c a s i n g  is i n t r o d u c e d  i n t o  t h e  h o l e  d u r i n g  d r i l l -  
i n g .  The d r i l l  b i t  i s  e c c e n t r i c  and can  b e  removed from t h e  c e n t e r  of 
t h e  c a s i n g  t o  a l l o w  s a m p l i n g  o f  t h e  m a t e r i a l  below t h e  b i t  p e n e t r a t i o n  
d e p t h .  

S a m p l i n ~  P r o c e d u r e s  Dynamica l ly  d r i v e n  t u b e  samples  a r e  u s u a l l y  o b t a i n e d  
a: s e l e c t e d  i n t e r v a l s  i n  t h e  b o r i n g s  by t h e  ASTM Dl586 p r o c e d u r e .  I n  
many c a s e s ,  2" O . D . ,  1 3/8" I . D .  s a m p l e r s  a r e  used  t o  o b t a i n  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 .  "Und i s tu rbed"  samples  o f  f i r m e r  s o i l s  a r e  o f t e n  
o b t a i n e d  w i t h  3" O.D.  s a m p l e r s  l i n e d  w i t h  2.42" I.D. b r a s s  r i n g s .  The 
d r i v i n g  ene rgy  i s  g e n e r a l l y  r e c o r d e d  a s  t h e  number o f  blows o f  a 140 pound 
30 i n c h  f r e e  f a l l  d r o p  h a m e r  r e q u i r e d  t o  advance  t h e  s a m p l e r s  i n  6  i n c h  
i n c r e m e n t s .  However, i n  s t r a t i f i e d  s o i l s ,  d r i v i n g  r e s i s t a n c e  i s  sometimes 
r e c o r d e d  i n  2 o r  3  i n c h  i n c r e m e n t s  so  t h a t  s o i l  changes  and r n e  p r e s e n c e  
of  s c a t t e r e d  g r a v e l  o r  cemenced l a y e r s  can b e  r e a d i l y  d e t e c t e d  and t h e  
r e a l i s t i c  p e n e t r a t i o n  v a l u e s  o b t a i n e d  f o r  c o n s i d e r a t i o n  i n  d e s i g n .  These  
v a l u e s  a r e  e x p r e s s e d  i n  blows p e r  f o o t  on t h e  l o g s .  "Und i s tu rbed"  sam- 
p l i n g  o f  s o f t e r  s o i l s  i s  sometimes per formed w i t h  t h i n  w a l l e d  S h e l b y  t u b e s  
(ASTM ~ 1 5 8 7 ) .  Wnere samples  of  rock  a r e  r e q u i r e d ,  t hey  a r e  o b t a i n e d  by NX 
diamond c o r e  d r i l l i n g  (ASTM D2113). Tube samples  a r e  l a b e l e d  and p l a c e d  
i n  w a t e r t i g h t  c o n t a i n e r s  t o  m a i n t a i n  f i e l d  m o i s t u r e  c o n t e n t s  f o r  t e s t i n g .  
When n e c e s s a r y  f o r  t e s t i n g ,  l a r g e r  b u l k  samples  a r e  t a k e n  f rom a u g e r  c u t t -  
i n g s .  

C o n t i n u o u s  P e n e t r a t i o n  T e s t s  Con t inuous  p e n e t r a t i o n  t e s t s  a r e  per formed 
by d r i v i n g  a  2" O.D.  b l u n t  nosed  p e n e t r o m e t e r  a d j a c e n t  t o  o r  i n  t n e  bot-  
tom o f  b o r i n g s .  The p e n e t r o m e t e r  i s  a t t a c h e d  t o  1  518" O.D.  d r i l l  r o d s  
t o  p r o v i d e  c l e a r a n c e  t o  min imize  s i d e  f r i c t i o n  s o  tha: p e n e t r a ~ i o n  v a l u e s  
a r e  a s  n e a r l y  a s  p o s s i b l e  a measure  of end r e s i s t a n c e .  P e n e t r a t i o n  v a l u e s  
a r e  r e c o r d e d  a s  t h e  number o f  blows of  a  IhO pound 30 i n c h  f r e e  f a l l  d rop  
hammer r e q u i r e d  t o  advance  t h e  p e n e t r o m e t e r  i n  one f o o t  i n c r e m e n t s  o r  
l e s s .  

B o r i n g  Records  D r i l l i n g  o p e r a t i o n s  a r e  d i r e c t e d  by ou r  f i e l d  e n g i n e e r  o r  
g e o l o g i s :  who examines s o i l  r e c o v e r y  and p r e p a r e s  b o r i n g  l o g s .  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  a c c o r d a n c e  w i t h  t h e  U n i f i e d  S o i l  C l a s s i f i c a t i o n  
Sys tem (AsTM D2487) w i t h  a p p r o p r i a t e  g roup  symbols b e i n g  shown on t h e  
l o g s .  

I 
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UNIFIED SOlL CLASSIFICATION S Y S T E M  
Soils are v isual ly  c lass i f ied  by the Uni f ied  Soil Classif ication system on the boring logs presented i n  th is report. 
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classif ication. 
The c lassi f icat ion system i s  brief ly out l ined on th is  chart. For a more detai led description of the system, see "The 
Uni f ied Soil Classi f icat ion System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised Apr i l  

- - 
CONSULTINO OLOTFCHNICAL TNOINLCRS 

TYPICAL NAMES 

Well qraded gravels. gravel-sand mixtures, 
or sand-gravel-cobble mixtures. 

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

Silty gravels, gravel-sanbsilt mixtures. 

Clayey gravels, gravel-sand-clay mixtures. 

Well graded sands, gravelly sands. 

Poorly graded sands. gravelly sands. 

Silty sands. sand-silt mixtures. 

Clayey sands, sand-clay mixtures. 

Inorganic si l ts,  clayey s i l t s  with s l ight  
plasticity. 

Inorganic s i  Its. micaceous or diatoma- 
ceous si l ty soils. elast ic silts. 

Inorganic clays of low to medium plas- 
ticity, gravelly clays, sandy clays, s i l t y  
clays, lean clays. 

Inorganic clays of high plasticity, fat 
clays, sandy clays of high p las t i c~ ty .  

and fine grained so i ls  wi th l im i ts  

1960) or ASTM Designation: 02487-66T. 

MAJOR DIVISIONS RAPHIC GROUP 

- 
$' .- a 

=! o 

% s 
0 6 
W Z  

5 a 
2 :  
L? x W 

T = b  
q m 
0 

plot t ing i n  the hatched zone on the p las t ic i ty  chart to have double symbol. 

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS 

0 

0 >  
u, .l 
ku,  
0 w 
0 .  

UJC o 
= o z  
> : m  

2 2 3  
W - m  

O n  
S c 2 .s - U 

2 - 
- 

F !  
$ .z 
u-r 

CLEAN GRAVELS 

(Less than 5 %  passes No. 200 sieve) 

GP 

SOIL COMPONENT 

GRAVELS WITH 
FINES 

(More than 12% 
passes NO. 200 sieve) 

PARTICLE SIZ E RANGE 

Limits plot below 
"A" l ine & hatched zone GM 

on plast ic i ty chart 

Limits plot above 
"A" l ine & hatched zone GC 

on plast ic i ty chart 

u, 

g 
A - 

U J Y )  
2 a, 
g i T  

p z  e ,., z zo 
s E z  
u 
;xi 
z0, 
u. - 

Cobbles Above 3 in. 
Gravel 3 in. to No. 4 sieve 

Coarse gravel 3 in. to  % in. 
Fine gravel ?.; in. to No. 4 sieve 

Sand No. 4 to No. 200 
Coarse No. 4 to No. 10 
Med i um No. 10 to No. 40 
Fine No. 40 to  No. 200 

Fines ( s i l t  or clay) Below No. 200 sieve 

0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT 
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z g $  
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* ~ $ 2 5  z d  
?' % &  
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2 0"s: 
0 ~ $ 5  
2 Sd 

CLEAN SANDS 

(Less than 5% passes No. 200 seive) 

NOTE: Coarse 

0 0  0 0 c  
O O SW 

SANDS WITH 
FINES 

(More than 12% passes 
No. 200 sieve) 

Limits plot below 
"A" l ine 81 hatched zone SM 

SC 
on plast ic i ty chart 

0 0 o o q  

r 4  0 4  4 

SILTS OF LOW PLASTICITY 

(Liquid Limit Less Than 50) ML 

dd:aGn- SILTS OF HIGH PLASTICITY 

(Liquid Limit More Than 50) MH 

CLAYS OF LOW PLASTICITY 
CL 

[Liquid Limit Less Than 50) 

CLAYS OF HIGH PLASTICITY 

(Liquid Limit More Than 50) CH' 

grained soi ls  with between 5 %  & 12% passing the No. 200 sieve 

l l 4  

* * * . a  
SP 



TERMINOLOGY USED TO DESCRIBE 'I'lIE RELATIVE DENSITY, 
CONSIS'TENCY OR FIRMNESS OF SOILS 

The t e r m i n o l o g y  used  on 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  be low.  
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  b lows  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 "  
I . D .  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 s a n d -  
g r a v e l  m i x t u r e s .  

R e l a t i v e  D e n s i t y  
Very l o o s e  
Loose 
Medium d e n s e  
Dense 
Very d e n s e  

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 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  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  m o d e r a 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  
thumbna i l .  

30+ Hard I n d e n t e d  o n l y  w i t h  d i f -  

I f i c u l t y  by thumbna i l .  

3 .  R e l a t i v e  F i r m n e s s .  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  

I 
s a t u r a t e d  a n d / o r  cemented s o i l s  which commonly o c c u r  i n  
t h e  Sou thwes t  i n c l u d i n g  c l a y s ,  cemented g r a n u l a r  m a t e -  
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 £  t 
SO£ i 
M o d e r a t e l y  f i r m  
Firm 
Very f i r m  
Hard 

I 
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E a s t  Papaqo - Hohokam - 

SAMPLE TYPE 
6 - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-4 

COCiUTHO OEOTL- EU3NEEW 
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East Papago - Hohokam - 

SAMPLE IYPE I 
I3 - Undisturbed Block Sample 13 - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -m A-5 

U I ( S U T H 0  OEOTTCmlW F W H E E M  - B ' - M X . - . - - R M w ~ r ~ L w r w ~ C m C m n ~ m  

PROJECT Sky  arbor Freeways LOG OF TEST PIT NO. CH- 2 
JOB NO. E87-56 DATE 9-30-87 - 

GROUND WATER 
Backhoe Type 58 OE 

i 
L 

C .- 
5 
P 
0 

- 
8 
2 

slightly 
moist to 
moist 

GW loose 

SP moist 

medium dense 

a 

SAND, GRAVEL & COBBLES, trace of 
boulders, well graded, subangular 
to subrounded, nonplastic, brown & 

gray 

------ --- -- 
SAND, trace of gravel, medium to 
coarse grained sand, poorly graded, 
nonplastic, brown to light brown 

Stopped backhoe at 10' 

E - 
1 2  

a 

j 

- 5 
[$ 
Qz .- 
S Z  
:u se 

C 

;; 
BC 
5 : 
Z)u c 2  

DEPTH HOUR DATE Location N883243.4. E476576.0 

none Elevation 1098.4 ft. 
Dalum 

REMARKS VISUAL CLASSIFICATION 



East Papago - Hohokam - 

SAMPLE l Y P E  I 
B - Undisturbed Block Sample mi SERGENT. HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

QMUIWD O L O ~ ~ U L  rwwrm 
A-6 
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East  Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-7 

I 



East Papaqo - Hohokam - 

SAMPLE N P E  I 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

CMUIW OOETCWWUL t W W E E 0 0  
A-8 

- - W F M x . N C S O H . L U K I M R M . m A F E . ~ 1 L H E C m . m 1 1 9 0  
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SAMPLE TYPE 
B - Undisturbed Block Sample 1 SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

CONSUINO OEOl€DE(CLI FKIMERS 
A-9 
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East Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample I SERGENT, HAUSKlNS 6 BECKWITH 
D - Disturbed Bulk Sample 

MNSUIHO O E r n r o w w  rmwrEns A-10 - - ~ M X . I U C S E N . W m r O V E . W A r E . W l w m . U r u o  
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East Papaqo - Hohokam - 
PROJECT Sky ~grgor Freeways LOG OF TEST BORING NO.cH-9 
JOBNO. E87-56 DATE 9-30-87 

Becker Hammer Drill 
9" Drive Pipe 
1123.2 ft. 

SILTY GRAVEL, consider- 

SAND, predominantly 
fine grained, angular 
to subangular, nonplas- 

SILTY SAND, some gravel, 
predominantly fine 
grained, subangular, 
nonplastic to low plas- 
ticity, dark brownish 

LANDFILL, predominantly 
newspaper, wood, vegeta 
tion, plastic, tires 

SANDY GRAVEL, some cob- 
bles, well graded, 
rounded to well rounded, 
nonplastic, gray 

Stopped hammer at 44' 

A - Auger cul l inps.  B - Block sompl* 
S - 2" O.D. 1.38'' I.D. lube sample. 

U - 3" O.D. 2.42" I.D. tube sample. 
T - 3" O.D. th in - ro l led  Shelby tub*. 





East  Papaso - Hohokam - 

SAMPLE TYPE I 
8 - Undisturbed Block Sample - 1 SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -lZl OO~SUTHD O C O ~ W I W  CWOIIEEM 

A-14 
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East Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

CONSUlNO O E O T T W U L  T W W E R I  
A- 15 
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E a s t  Papago - Hohokam - 

SAMPLE lYPE 
B - Undisturbed Block Sample . - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sampl;" A-16 

CONSUINO O E O T E W W L  FNOMLR) 
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SAMPLE TYPE I 
B - Undisturbed Block Sample SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

OONSUlNO OEOTLOHUL EWNEEIU 
A-17 
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SAMPLE WPE 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A- 18 

UXQUTM oEorrmcu EWMERS 
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East Papaqo - Hohokam - 1 of 2 
PROJECT Sky  arbor Freeways LOG OF TEST BORING NO.  CH-16 
JOBNO. E87-56 DATE 9-30-87 

RIG T Y P E  Becker Hammer Drill 
B O R I N G  TYPE 9"  Drive Pipe 
SURFACE ELEV. 1130.5 ft. 
DATUM 

.. 
2 
.= 
5 ,  
p 

m e .  
a" 

j;; c c ;  
D 6 p . d  0-1 v, v, m:9 0-1 3~ REMARKS 

0 -- 
16 

34 - 
.- 2 7 slightly 

5 - 26 - moist 
- 42 0 :  - hard -- 34 10," o - - .  

----- 48. O o O  SL o o 
- 56. .oO ------ 

10 -.GI. o O  o -- -.-. 
60 O o O  n -. 

-42 e "  - - - --- 
.a. 

VISUAL CLASSlFlCATlOM 

FILL 

SILTY GRAVEL, consider- 
able sand, trace of 
clay & cobbles, well 
graded, subrounded to 
well rounded, weakly 
lime cemented, nonplas- 
tic to low plasticity, 
dark gray to brownish 
gray 

- 

--26 , , -- - - FILL 
-- 

-so- 1 22 l - - - -- - \ slightly SILTY SAND, some gravel, 
15 moist predominantly fine 

grained, subangular, dense very nonplastic to low plas- 
-- ticity, dark brownish 

gray to gray 
20 

--- FILL 

SAND, some gravel, pre- 
dominantly fine grained, 
angular to subangular, 
nonplastic, gray 

-68. - - - 

- 2 
% .  

;: 
c. 0 0  
o n  
E j  

30 

2 
P. 

g 

- 
, t 
: t- 
; o  
6 %  = 
_:VO 
6 Z 

-7 0. 
- 7 1 - 
-6 7 
-98- 
.- 1 0 1. 
10 3 

B 
t" 
2 
p 

g 

0 - - 
:' =:  
i 

to dense 
-GM- 

dry to slight- 
40 - 

- -- ly moist - -. 
very dense -. - - 

-- -- .- 

---- 
-- - --- I--__ 

--, 

GROUND WATER 

;; .\;q 
I". 
,bP 
t m -  

* 

:$ ::.o. 
:.:Q::j. 
; :=:.r?:; 
<.:(j..-: 
:r;i:;:. lar, l ~ w  plasticity, 

dark brown to dark gray- 
ish brown 

note: increase of grav- 
el with depth 

FILL 

SANDY GRAVEL, some cob- 
bles, trace to some 
silt, well graded, 
rounded to well rounded, 
nonplastic, gray 

note: part of rubber 
tire at 27' 

SAMPLE TYPE 
A - Auger cuttings. B - Block sample 

none s - 2" O.D. 1.38" I.D. tube sample. 
SERCENT. HAUSKINS & BECKWITH 

U - 3" O.D. 2.42" I.D. tube sample. 1 ~ M U ~ N O  O C O T ~ C ~ C I L  EMHCLRS A- 
T - 3" O.D. th~n-walled Shalby tuba. - ,- ~ ~ x ~ ' N C ~ . - R O U t ~ w ~ r E ~ w ~ L U i L c r n ~ n ~ * d o  

- -- -. 

- 

-- 

- - 

----.----GW- 

-.- 

. FILL 

--.- 
-.- slightly 

moist 

medium dense 

SILTY SAND, trace of 
gravel, predominantly 
fine grained, subangu- 







East Papaqo - Hohokam - 

SAMPLE TYPE 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk sample 

CDNSLhlHD OEOTECrnE*I EKI.IEErn 
A-22 
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SAMPLE l Y P E  I 
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

CQISUIHO O E ~ W U L  rmwrw 
A-23 
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SAMPLE WPE 
B - Undisturbed Block Sample I SERGENT, HAUSKlNS & BECKWITH 
D - Disturbed Bulk Sample 

CCHSUlWl O E O T E W K N  I'tIOHEEFU 
A-26 
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E a s t  Papago - Hohokam - 

SAMPLE lYPE I 
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-27 

Q ) W Y L T N O  O E O T E P H U L  FH3MErO 
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I SAMPLE IYPE 1 
B - Undisturbed Block Sample - - 1 SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-28 

CONSMINO O E O T E D H l U  CLIOHEErQ 
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East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-24 
JOBNO. E87-56 DATE 9-30-87 

Backhoe Type Case 580E 

i 
Y 

e 
d 
P n 

0 

GROUND WATER 
DEPTH Location N885088.6, E479791.2 "1 E1evaIi.n 1117.7 ft. - 

p 
93 

0 0 0  
0 0 

0 0 0 '  

o o 

REMARKS 

slightly 
moist to moist 

loose 
SW 

Datum 

VISUAL CLASSIFICATION 

SAND, some to considerable gravel & 
cobbles (to 12" in diameter), pre- 
dominantly medium grained sand, angu- 
lar to subrounded, nonplastic, brown 
& gray 

Stopped backhoe at 10' 

a 

I x 

! 
t 

2 .  n 

D 

- 5 
Eg 
6% 
5 s  
;U 

$2  

- 
2 ;  - 
<; s z  
3u c 2 
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SAMPLE TYPE 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

CZUSUlNO O E D n M N U L  EWONEEW 
A-29 

-1 
' - H X . I V C S a ( . U - R M * s l m A ~ . ~ T L I l L C m . n P M  

East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-25 
JOB NO. E87-56 DATE 9-24-87 

Backhoe Type- Case 580E 
GROUND WATER 

DEPTH Location N884102.0, E480248.1 1 Eleva+ion 1118.0 ft. 1 
C 

I n -,u E : Dalum 
P o 1 d 22 =I 2 u REMARKS VISUAL CLASSIFICATION 

SILTY SAND, considerable gravel, pre- 
dominantly fine grained, subangular to 
subrounded, uncemented to weakly lime 
cemented, nonplastic, brown 

SANDY GRAVEL, considerable cobbles, 
trace to some silt, well graded, 
rounded to well rounded, nonplastic, 

Stopped backhoe at 7' 

3 

- 5 
i r 
5 0  
U% .- e 

L - 
2 2  

= 
8 5 
-g< 



East Papago - Hohokam - 

SAMPLE N P E  I 
B - Undisturbed Block Sample 1, - SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -m KNSUlNO OEOT€CHIIC*L FHOHLEW 

A-30 
- B 'moENIX.mY* I .W-RxlERXIEMn~~rr .~~w(caanruo 

1 



SAMPLE TYPE I 
B - Undisturbed Block Sample I SERGENT, HAUSKlNS 6 BECKWITH 
D - Disturbed Bulk Sample 

-R(1 C E O E W U L  EMHEERS 
A-3 1 

- - ) H O L M I . I U C S D I . - M - . U n A F E . W l M C R * . E L I ~  

I 

East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-27 
JOB NO. E87-56 DATE 9-25-87 

GROUND WATER 
Backhoe Type Case * OE 

- 5 DEPTH Location 
E r 

I 
Y Elevation 
C 

f Datum 
P 
0 

10 

GW 

REMARKS 

slightly 
moist 

dense to very 
dense 

VISUAL CLASSIFICATION 

SANDY GRAVEL, some to considerable 
cobbles, well graded, rounded to well 
rounded, nonplastic, brown 

note: increase of cobbles with depth 

Stopped backhoe at 9' 



I East Papaqo - Hohokam - 
PROJECT Sky  arbor Freeways LOG OF TEST PIT NO. CH-28 
JOB NO. E87-56 DATE 9-30-87 

GROUND WATER 
Backhoe Type 580E 

- f TI DEPTH Location N884248.7, E480692.1 
i t  

f e go 
Y c UB - 0 - 2% Elevation 1121.7 ft. 
C .- 2 2 2  f $  27 
5 =, E : Datum 
P 
o y,g qa 5 c z  u REMARKS VISUAL CLASSIFICATION 

0 @ *  ' 

slightly SAND & GRAVEL, some to considerable 
cobbles, trace of silt, poorly graded, 

SP medium dense . subrounded to rounded, nonplastic, 
brown & gray 

grained, nonplastic, brown 

SAMPLE lYPE I 
B - Undisturbed Block Sample - I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample A-32 

CCNSalNO O E O 7 € W U L  ENOMEW 
'-~x-IU*Yr(.--AM-~r~Lw~-cmcmn~*90 

I 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-29 
JOB NO. R87-5 6 DATE 9-24-87 

GROUND WATER B a c k h o e  Type Case 580E 

IF, DEPlH 
L o c a t i o n  N885282.5, E480838.7 

f 
Y - P, U's 0 'Z 

E l e v a t i o n  1128.6 ft. 
C .- C "Y. f 1 2  5 :  ;: 
d a Q Q f U  .- - ,, Datum 
P 
D :I 22 3u c 2  REMARKS VISUAL CLASSlFlCA710N 

SANDY GRAVEL, trace of cobbles, well 
graded, rounded to well rounded, non- 

medium dense 

Backhoe refused at 7' 

SAMPLE TYPE 
. B - Undisturbed Block Sample 1 SERGENT, HAUSKINS 81 BECKWITH 

D - Disturbed Bulk Sample 
C Q l S U T N O  O E O I Z O I I U L  LNOHEEAS 

A-33 
l C a W I X . I U C S O N . I L B U M - . L U n A F E . W T W t l a r * . E L P M  

I 



I East Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

COHSUnwO O E O n D H C N  TWMtRS 
A-34 

' m o W I x . w ~ . L W a V E - . m ~ r r . w v M c m c m a ~ u o  
t 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-31 

SAMPLE TYPE 
B - Undisturbed Block Sample I SERGENT. HAUSKINS 6 BECKWITH A-35 D - Disturbed Bulk Sample 

ODlSUTMl O E O E W U L  E W I M F M  
' -x.wm.~uM-.m~~-w~Mcm.n~Lbo 



E a s t  Papago - Hohokam - 
P R O J E C T  Sky Harbor Freeways LOG OF TEST PIT NO. CH-32 
JOB NO. E87-56 DATE 9-25-87 

GROUND WATER 
B a c k h o e  T y p e  Case 580E 

-5 DEPTH L o c a t i o n  N885428.2, E481343.9 
4 t 

3 1128.4 f t .  
.5 C 

D a t u m  
>u REMARKS VISUAL CLASSlFlCAllON 

SANDY GRAVEL, w e l l  g raded ,  rounded t o  
w e l l  rounded, n o n p l a s t i c ,  brown 

d t o  w e l l  rounded, non- 

Stopped backhoe a t  1 0 '  

SAMPLE TYPE I 
B - Undisturbed Block Sample I, - I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample -M CMWLW O E O l E D H m  FNONEEW 

A-36 
- B ' - M X . w m . ~ - R I E w ~ m . w v - a a n ~ u o  

1 





SAMPLE TYPE 
B - Undisturbed Block Sample I SERGENT, HAUSKlNS & BECKWITH 
D - Disturbed Bulk Sample A-38 

muSUlwO O E O I T W U L  FNOMEFa 
'-Hx.-.-RxlcRXICLwlAr~Lw~-cm~nruo 

I 



I East Papago - Hohokam - 
PROJECT Sky Harbor Freeways 

LOG OF TEST PIT NO. CH-35 

I JOB NO. E87-56 DATE 11-2-87 

GROUND WATER 
Backhoe Type Case 580E 

- 5 DEPTH - . f g  r g  ml Location N885045.9, E482184.4 

I ". - ! s; o ,- Elevation 1126.8 ft. 
C h- "7. 3 2 2 f g  D 
f u- p s :'? c : Datum 
2 h ,,, re  >u ~2 

REMARKS VISUAL ClASSlFlCATlON 

I very moist SAND, GRAVEL & COBBLES, predominantly 
fine to medium grained sand, poorly 

I graded gravel, subrounded to rounded, 
nonplastic, brown to light brown 

B 
I 

Stopped backhoe at 8' 

I 
I 
m 
I 
I 
I 
I 
I 
I 
I 
I SAMPLE TYPE 1 

6 - Undisturbed Block Sample - - 1 SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample - C O M I A T Y O  O E O l E C m C U  FWOHEEW 

A-39 
- - M O E M X . T V C S C * I . W U G l L r a V E . W l A ~ E t . M L 1 W ( E Q R . L L I * Y )  

I t 



Eas t  Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

~ ~ l s a l u O  ocon- EMwcm A-40 
I 



East Papago - Hohokam - 
P R O J E C T  Sky  arbor Freeways LOG OF TEST PIT NO. CH-37 
JOB NO. E87-56 DATE 11-16-87 

GROUND WATER 
B a c k h o e  T y p e  Case 580E 

- f 
g,t .. L o c a t i o n  N885834.6, E482514.8 

3 - = E G.t; 3: none E l e v a t i o n  1128.1 ft. - I -  c 
f 

2 2  ;: 3: -- . e ; .:; .- D a t u m  e 
0 3.! v, v, I& 3 c 2 u 

REMARKS VISUAL CLASSIFICATION 

SAND, trace of silt, predominantly 
fine to medium grained, angular to 
subangular, nonplastic, brownish gra 

Stopped backhoe at 9'6" 

SAMPLE l Y P E  I 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample A-4 1 

OWUTM OC~O.UICIL rmwCls 
' - Y x . w = . - - - w ~ r c c a ~ M m . a , m  

t 



East Papaqo - Hohokam - 

SAMPLE TYPE I 
8 - Undisturbed Block Ssmpls 1 SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-4 2 

CUNSULT~O o c o n W w  EWNEER( 
'-HX.IVCMII.~UMRM.MIA~..ulMmcmPpUO 

I 



SAMPLE TYPE 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

A-43 

1 



E a s t  Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample 

- - 
SERGENT, HAUSKINS & BECKWITH 

D - Disturbed Bulk Sample -mi O D 1 S U 1 1 4  O E O E M N U L  IHONCm 
A-44 

- - M O L M X . I V C J O I . W U M I O V T . L U n A r E . W l L L l ( E ~ ~ ~ P u 0  

t 



East Papaqo - Hohokam - 

SAMPLE TYPE 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

musumo oron- rmmcm 
A-4 5 

' r *oEMx.wm. - - .uwr~~c .w~L* l (cDn.a~ .So  

I 



East Papaqo - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -a\ A-46 

mUSUR4 O E O t E D H U L  lMWELI - - ~ H X . I U C 8 M . W U X E R M . W A r E . W l U I I : a r * a r * n P U O  

I 



E a s t  Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-4 3 
JOB NO. E 8 7 - 5 6  DATE 1 1 - 2 - 8 7  

Backhoe Type OE 
N 8 8 4 8 5 6 . 8 ,  E 4 8 4 1 8 3 . 6  

1133.1 f t .  

e t o  medium g r a i n e d ,  

SAND, GRAVEL & COBBLES, poor ly  graded 

Stopped backhoe a t  9 '  

SAMPLE lYPE I 
B - Undisfurbed Block Sample 

- - 
SERGENT, HAUSKINS & BECKWITH 

D - Disturbed Bulk Sample A-47 
C(*4UR*I OTOTrCIHCN IWMTlU - - n * X H X . I U C 6 0 1 . U ~ ~ . W I A T E . W I M C m . n P U O  





East Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample SERGENT, HAUSKlNS & BECKWITH 
D - Disturbed Bulk Sample 

ODISUTNO O C ~ D H C A  EUJHELW A-4 9 - - M O t M X . I U C M N . ~ R M . ~ A F E . W l U X E ~ . n P u o  

I 



E a s t  Papago - Hohokam - 

SAMPLE WPE 1 
B - Undisturbed Block Sample 1, - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -m COCImMG O E O n O N U L  CKIIICCW 

A-50 

- 1 
B ' - w x . n T m . m - . - ~ r ~ . w ~ M m . n r * r ,  



E a s t  Papago - Hohokam - 

SAMPLE MPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS h BECKWITH 
D - Disturbed Bulk Sample A-5 1 

ODLSUnvO O L O n O H C M  rtaHErn3 
' - w x . - . - R u L . - ~ ~ . u r U r ( E t m . n ~ L d o  

PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-4 8 
JOB NO. E87-56 DATE 11-16-87 

GROUND WATER 
B a c k h o e  Type 580E 

- 5 DEPTH HOUR DATE L o c a t i o n  N886142.7, E484434.3 

Elevation 1132.3 f t .  3 
5 P .it) 2 ; .  

D a t u m  

C: 65 3 ,  a t  3 u c- 
REMARKS VISUAL CLASSlFlCATlON 

0 s 3 7 ;  . 
. . o  SAND & GRAVEL, t r a c e  of cobb le s ,  pre-  

dominant ly  f i n e  t o  medium g r a i n e d  
s and ,  w e l l  graded g r a v e l ,  rounded t o  

medium dense  

- 
P 

k .- 
Eg -, 
l.7~ 

f E  
- 
p .% .- uc " 

e 
I 



E a s t  P a p a q o  - Hohokam - 

SAMPLE N P E  1 
El - Undisturbed Block Sample I SERGENT. HAUSKINS & BECKWITH A-52 
D - Disturbed Bulk Sample 

mMUTW0 OEOR- f M M E R I  
' ~ ~ x . - . u - R 3 v L R 3 v L m ~ r ~ - w ~ M a a n , u o  



SAMPLE TYPE 
B - Undisturbed Block Sample - SERGENT, HIUSKINS & BECKWITH 
D - Disturbed Bulk Sample I e l  A-5 3 

C O N S A M  O L O l F W C A  CMIILCm 

-1 
- r W ( X M X ~ T V C S C W - ~ A J U C . ~ A ~ . W l M C m . n P . d O  





East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOO OF TEST BORING NO.CH-53 
JOB NO. E87-56 DATE 11-19-87 

- ,. 
.E 

fp 
l 
0 

O 

5 

- ' R I G  T Y P E  Becker Hammer Drill 
B O R I N G  T Y P E  9" Drive Pipe 

10 

15 

20 

25 

30 

m s e  a - 0  

2:; 
:;f 
c 
~ 5 2 2  
'-31 1-' 

-- 
-18 
- 18 
--23 
-26- 
--55. 

1147.7 ft. 

VISUAL C L A S S I F I C A T I O ~  

FILL 

SILTY SAND, considerable 
gravel, some cobbles, 
predominantly fine 

0 
SURFACE ELEV.  

; K j O =  0 .  E 2 . - L  

2 m m m s  0-1 z u  REMARKS 

-- 2 9-. 
- -- 31 
22 - 

-26- 
_-32. 
39 

---so 
--34 
.-26 
-- 32 
--3 6 
- 28 
-18 
8 
- l8 
- 20: 
--2o. 
-19 

9 '  
- 41. 
-- 35- 
-35 

24 
- 

-- - - 

-- 

-- 
--, 

- 
P = 
E D  
65 

-. - 

-___ 
- 

-- - 

-- - 
- - 

- . -- 

- - _ - 0  

: 
o  

: 
-_ 

-- grained, angular to sub- 
angular, nonplastic, 
brown to grayish brown 

FILL 

SAND, considerable silt 
& gravel, trace of cob- 
bles, predominantly fine 
grained, angular to sub- 
angular, nonplastic, 
brown to grayish brown 

note: some vegetation 

FILL 

SAND & GRAVEL, consider- 
able silt, trace of cob- 
bles, predominantly fine 
grained sand, angular 
to subangular, well 
graded gravel, rounded 
to well rounded, non- 
plastic, brown 

Stopped hammer at 29' 

-6--5- 
o O O  

o 0  : 
. O 0  

o O  

o O o  
0  

- 
-1-  

- 

- 

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

A - Auger cuttings. 6 - Black sample 
none s - 2" O.D. 1.38" I.D. tube S ~ ~ P I . .  

I SERGENT. HAUIKINS & BECKWITH ,.- 
U - 3" 0.0. 2.42" I.D. tube sample. Ca(sUluO O E O T E W I G U  E N D M t R 3  
T - 3" O.D. thin-walled Shelby tube. - 1 -  M~M~.IucsD(.~uM~~~c.~A~~~w.IMo~~,o~~,~~~ 
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slightly 
moist 
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o O o  

o : o  

slightly 
moist 

slightly 
moist 
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East  Papaqo - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - I SERGENT, HAUSKINS & BECKWITH 
D - Disfurbed Bulk Sample 

-@I ODEIUW D L O n W U L  IMMLIU 
A-57 - - m N a . m w . - m . w A r L - w ~ w c m . n r * n ,  

t 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways 

LOG OF TEST PIT NO. CH-57 
JOBNO. E87-56 DATE 11-2-87 

Backhoe Type Case 500E 

f 
Y 

C .- 
d P su 5 :  P 5. 5 'a: 

Datum 
n GJ ", ", Z L  3 u  c f  

REMARKS VISUAL CLASSIFICATION 
- 

SANDY GRAVEL, considerable cobbles, 
moist to well graded, rounded to well rounded, 

nonplastic, brown to grayish brown 

very firm to 

SAMPLE TYPE 
B - Undisturbed Block Sample SERCENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

ODISUIH) OEOTEDHUL T M W C f U  
A-5 8 

- - R L Y M I . I U C ~ . - r * M . L U n A r E . ~ l M m . ~ r ~  

I 

- 
2 2 2  

E 
C 

c o  
6; 
g i  

. - .- 0 .& 
p .V u % 

GROUND WATER 
DEPTH HOUR 

none 

DATE Location N885304.3, E486407.4 

Elevation 1131.7 ft. 



East Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -@g cu6UlNo O L D n W U L  rmWErm 

A-5 9 - - COEHx.lUCMU.uU(XTa.wnrrc.srrrwcm.nru, 

1 



East Papaso - Hohokam - 

SAMPLE WPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample -ml CWUTH(I O C ~ C H I I K X  I M M C ~  A-60 

- - M ( Y H X - N U O * . - R X l E . W A r I . W 1 M C m c m P P ~  

I 



E a s t  Papago - Hohokam - 
PROJECT Sky  arbor Freeways  LOG OF TEST PIT NO. CH-60 
JOB NO. E87-56 DATE 11-16-87 Case 580E 

N886505.2, E486453.9 

1133.0 f t .  

Stopped backhoe  a t  9 ' 6 "  

SAMPLE MPE I 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

Q M w m  O L r n D I I I W  C W I M C L )  A-6 1 - - M M X . W S M . ~ R M . M l f E . W l W W . n P M  



East Papago - Hohokam - 
CH-61 LOO OF TEST BORING NO. 

able sand, some cobbles, 
well graded, subrounded 

. . to well rounded, unce- 
mented to weakly lime 
cemented, nonplastic, 
grayish brown 

SILTY SAND, some gravel, 
predominantly fine 

saturated 

GRANITE, moderately to 
slightly weathered, 
hard, gray to light 

I 

Stopped hammer at 39' 

I 

I 

CONSUTWO Oi07€- TMMim - 1- M ( X H X . ~ V C ) D ( . ~ V M R M . S U ~ A F L . ~ I M ~ . ~ P * * )  



Eas t  Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -al ~OUUTHO OEOTEC~UL T K I M L ~  A-63 - - M ( X N X . I U W O N . U U O V L ~ . L u n A ~ E . W 1 L M C m - ~ P ~  

I 



E a s t  Papaqo - Hohokam - 

SAMPLE TYPE 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

COUSLLIUO O E O l F O U W  E M W E R U  
A-64 

' ~ ~ x . m ~ . - ~ R M ~ ~ ~ ~ L ~ ~ U * L c m c m a ~ ~  

t 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST BORING NO.CH-65 
JOBNO. E87-56 DATE 9-24-87 

Becker Hammer Drill 
9" Drive Pipe 
1 1 9 7 . 2  ft. 

SAND, small amount of 
gravel, predominantly 
fine to medium grained, 
nonplastic, light brown 

FILL - REFUSE 

predominantly fine 
grained, nonplastic, 
light gray to gray 

Stopped hammer at 36' 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-6 7 
JOB NO. E87-56 DATE 9-18-87 

Backhoe Type Case 580E 
N886405.5, E487193.4 

1136.0 ft. 

SAND, small amount of gravel, trace of 
cobbles, poorly graded, subrounded, 
nonplastic, brown 

note: gravelly sand lenses at 3' & 5' 

, some to considerable gravel, 

nonplastic, brown & gray 
loose to me- 

Stopped backhoe at 10' 

SAMPLE N P E  I 
B - Undisturbed Block Sample SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

CONSUM O L O l E D M U L  E M M L R I  
A-66 

-I 
- mMx.nTw.-m.aunrn.wrwcm.nr*so 



East  Papago - Hohokam - 



East Papago - Hohokam - 

SAMPLE l Y P E  
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

ODUUluo O ~ O R O U U L  EMMLrn 
A-68 

' -HX. - . - -~ .un~r~~w~uI(Tm~n,uo 

I 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways 

LOG OF TEST PIT NO. CH-70 
JOB NO. E87-56 DATE 9-18-87 

Backhoe Type 580E 
N886359.8, E488098.9 

1142.1 ft. 

SAND, GRAVEL & COBBLES, well graded, 
subrounded, nonplastic, gray & brown 

Stopped backhoe at 11' 

SAMPLE TYPE I 
B - Undisturbed Block S a m ~ l e  SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

ODlSUTNO O E O T E W U L  ENOMEM A-69 
t 



SAMPLE rYPE 
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

CCNSUIHO OLO'iF- CMMtlU 
A-70 

- - M ~ H X . I V C I Y L * . M U M R M . ~ A ~ ~ . . ~ I L M ~ . ~ ~ ~ ~  

I 



East Papaqo - Hohokam - 

SAMPLE lYPE 
B - Undisturbed Block Sample I SERGENT. HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-7 1 

O m Y A T r X )  oron- FWNEEW 
' - W I ~ . ~ ~ . - ~ 4 M w ~ ~ r r . ~ ~ ~ ~ Q n ~ ~ ~  

I 



East Papago - Hohokam - 

SAMPLE lYPE I 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 



Eas t  Papago - Hohokam - 

SAMPLE WPE 
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

0011SUTNO O E O T L O H W  CUOMEF3S 
A-73 

' - I I X . I U C ~ . U ~ U L - . M ~ A ~ . Y L I W ~ . ~ P ~ ~ O  



E a s t  Papaqo - Hohokam - 

SAMPLE N P E  I 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample A-74 

MNSU~THO a E o m m w  TWNEFAS 
' ~ ~ x . w ~ . w ) u o u E l p u E l P U E ~ ~ r c L w ~ ~ C m C m n ~ * 5 0  

I 



E a s t  Papaso - Hohokam - 



- 
E a s t  Papaqo - Hohokam - 

PROJECT Sky  arbor Freeways LOG OF TEST PIT NO. CH-77 ( JOBNO. E87-56 DATE 9-17-87 
Backhoe Type Case 580E 

I 
N885682.2, E488314.4 

1133.6 f t .  

I 
SAND, GRAVEL &. COBBLES, t r a c e  of sj.1.t 

I & c l a y ,  p o o r l y  g r a d e d ,  subrounded ,  
s a t u r a t e d  n o n p l a s t i c ,  brown & g r a y  

I 
I Stopped  backhoe 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I SAMPLE TYPE 1 

B - Undisturbed Block Sample - I SERGENT, HAUSKINS 6 BECKWITH 

I 
D - Disturbed Bulk Sample -mI W N S U l H O  0 E O - W  EMWEER9 

A-7 6 
- - m W ( x . ~ ~ . ~ ~ ~ . s u n ~ r E ~ w ~ w m . n r m  

1 



SAMPLE TYPE 
B - Undisturbed Block Sample SERGENT. HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample A-7 7 

CONSUINO O E O l € W U L  THOMER¶ 
' -NIX.NCYI I .~- - .sun~~~L~~~mcmn~uo 

I 

East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-78 
JOB NO. E87-56 DATE 9-22-87 

i 
C .- 
f 
B o 

0 

- - 5 

GROUND WATER 
Backhoe Type Case 580E 

DEPTH Location WI Elevafion 

N885597.4, E486073.8 
1131.8 ft. 

Datum 

10 

:,s 

;-; ; 
L:.*%:~ - .... , Q:'.'k .. . -: :*- 
-2.9.:; 
p.22 
-$;p.' 
.o.:g. 

REMARKS 

dry to slight- 
-\ ly moist 
k o s e  

slightly 
4%. - -- well graded, rounded to well rounded, 

saturated nonplastic, grayish brown 

note: trace of refuse (mostly con- 
struction debris, cement, cinder 
blocks & metal) 

Stopped backhoe at 6'6" 
I .  I 

VISUAL CLASSIFICATION 

SAND, predominantly fine to medium 
grained, subangular to subrounded, 
nonplastic, light brown to brown 

SANDY GRAVEL, considerable cobbles, 

w 
g 
+ 

if 
6: .- ; z  
?U 
22 

a 

; 

.. 
2: 
v: .! z 
t; 
3~ 

SP - ,. - 

n 

; 



East Papago - Hohokam - 
PROJECT 

Sky   arbor Freeways 
LOG OF TEST PIT NO. CH-7 9 

JOB NO. E87-56 DATE 9-21-87 

GROUND WATER 
Backhoe Type Case 58OE 

* DEPW Location 1 EIeva,ion 

N885091.3. E488900.7 
E go 
Y 

- = e u.t; - 0 

C C 
0 0 Y). 

1129.6 ft. 
.- 3 
,z 3 f;i .% 

a a =u *% .- - 
L - l:40~ 9-21 Datum 

5 g g  $ 5 .aL 
0 0-r ", U l  ZP 3 u REMARKS VISUAL CLASSlFlCAllON 

0 5.. ' 

dry to slight- SAND, predominantly fine to medium 
grained, subangular to subrounded, 
nonplastic, light brown to brown 

GRAVELLY SAND, trace to considerable 
moist to cobbles, predominantly fine to medium 
saturated grained, subangular to subrounded, 

-.- nonplastic, light brown to brown 

note: trace of cobbles above 4'; con- 
siderable cobbles below 4'; trace to 
some refuse (containing both domestic 
refuse & construction debris, i.e. 
large 11x2'x4" blocks of concrete) 

saturated SANDY GRAVEL, considerable cobbles, 

medium dense well graded, rounded to well rounded, 
nonplastic, grayish brown 

Stopped backhoe at 8' 

SAMPLE WPE I 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -FA, C W U T N O  O E O R O H U L  I N O M E R I  

A-7 8 
- - M 0 0 1 X . W S O I . L W a U ~ . W I A r E - W l M E m . n ? ~  

1 



E a s t  Papaqo - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - I SERGENT, HAUSKlNS & BECKWITH 
D - Disturbed Bulk Sample - 'mI MHSUlHa O L O T E M U W  T M H E E r n  

A-7 9 
- - M O E N X - ~ J ( N . ~ U W R X I ( . 6 U n l l € . ~ l M c m . n r u o  

I 



East Papago - Hohokam - 

SAMPLE P l P E  I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

COHJtAlHO O L O l F W I U l  rYOHEERY A-80 
' -Hx.wm.u-m.m*rt .wIwan.nruo 

t 



E a s t  Papaqo - Hohokam - 

SAMPLE TYPE 
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

WNSUlWO O E O T T W l C l l  FuOMlrU 
A-8 1 

'-nx.mm.*LDuM-.w~~rc.yLruIEnrr.rL,Uo 

I 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-83 ( JOB NO. E87-56 DATE 9-22-87 

Case 580E 

I 
N885002.8, E489353.4 

1131.4 ft. 

I 
I 
I 
I 
I Stopped backhoe at 10' 

I 
i 
I 
I 
I 
I 
I 
I 
I 
I SAMPLE l Y P E  I 

B - Undisturbed Block Sample 1, - 1 SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample -MI OD(WIlH3 OLOltCVnCLL fIb3MCW A-82 - - W E H X . I U C S D I . ~ I M ~ M I A r € ~ w l U I r c m c m n r U O  

t 



East Papago - Hohokam - 

SAMPLE P l P E  I 
B - Undisturbed Block Sam~le SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample A-83 

1 



East Papaqo - Hohokam - 

SAMPLE TYPE 
B - Undisturbed Block Sample - SERGENT, HAUIXINI & BECKWITH 
D - Disturbed Bulk Sample I 0 1  CSUSUTYO O L O W O U U L  T M W E C N  

A-84 
- - m ~ x . w ~ . u v o v r n ? J F . s u n r r ~ . L u i u r E n n . r ~ r ~  

I 



East  Papaqo - Hohokam - 

SAMPLE TYPE 
8 - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

MNStAlUO OEOTFCIHIUI TNOMER¶ A-85 - - M O E N X . ~ 6 0 1 . ~ A O U C . W l A l E . W l L N c m . n r W  

I 



East Papaso - Hohokam - 
PROJECT s k y   arbor Freewavs LOG OF TEST BORING NO.CI1-81 
JOBNO. E87-56 DATE 10-7-87 

RIG T Y P E  Becker Hammer Drill 
B O R I N G  T Y P E  9" Drive Pipe 
S U R F A C E  E L E V .  1155.3 ft. 

1 2  ,de 0 0  TZ D A T U M  
5 :L;5 ? o a ) - 0  

0 ;  -:J ;: 0 C C I  a 
P n 

.- . 
6 2 2  9 ;  j 0 d  

0 8  E 2 
xn. 3 V  

REMARKS VISUAL CLASSIFICATION 

FILL 

slightly GRAVELLY CLAY, consider- 
moist able sand, trace of 

moderately silt, weakly lime ce- 

firm mented, low to medium 
-- . - - - -- -- - a plasticity, light brown 
.- - -- - - - .- -- - to brown 
- .  - - ~ -- 
-.- -- - -.- note: increase of grav- 

-- - -  -- -- el with depth 
- - . -- - - . - - - - - -- - FILL 
- - - - - -. - -- -. -. -- 

-- . -A - -- -- - - - -- - - - -- slightly SANDY CLAY, considerable 
---.---- moist 

I 
gravel, weakly lime ce- 

- - -- - -- - -- - moderately mented, low to medium 
---- - - -- firm plasticity, brown 
- - -- - - - note: some cobbles be- 
- - - -- -- - - - - - - - - - low 10 ' 

-. -. - 
- -- ~- slightly LANDFILL, consists pre- 
- - p p p 

moist dominantly of vegeta- 
-- --- tion, branches, palm 

-- -- - - -- -- - -- fronds, considerable 
---.--- newspaper & household 
- - - - - -- - - - refuse (plastic, cloth& 
- - -  ----- carpet) 
-- -- - -- -- - 

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

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

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

saturated SANDY GRAVEL, consider- 
able cobbles, well 

40 - 63 
graded, rounded to well 
rounded, nonplastic, 
gray 
SANDY SILT, trace of 
gravel, moderately to 

-ML- moist strongly lime cemented, 

hard low plasticity, brown 
- -  67 1 I I 

Stopped hammer at 49' - 
I 1 0  

5 0 GROUND W A T E R  S A M P L E  T Y P E  
A - Auger cuttings. B - Black sample 

7: 10a 10-7 S - 2" 0.0. 1.38" I.D. tube sompl.. 
SEAGENT, HAUSKINS d BECKWITH 

A- 
10:05a 10-8 U - 3" O.D. 2.42" I.D. tube sample. UNSILTNO OFOT~UHUL ~ N O M ~ R S  

T - 3" O.D. thin-walled Shelby tube. - I - ~ M X . ~ ~ ~ ~ ~ * . N ~ ~ R ~ J E R ~ J E ~ A F E . S U ~ ~ U C E C ~ . L L P U O  

,< 
z 3 

2 :  

- 
2 
.- 

8  

- 
-3=  
: ?  
; 0 
6 %  
0 ;  

i; 
. j p %  

k b J ?  
:-a 

u c m  

Z E f  
- 0 

j j  1 





E a s t  Papago - Hohokam - 

SAMPLE P l P E  I 
B - Undisturbed Block Sample - I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample -HI A-88 

C O H S U T M  OLOTEWICIL EHONEERI 

-1 - 
~ H X . N C S O N . U B U M R M . L U n A f E . W l L H L m . n r r u ,  





E a s t  Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -mi OONSUlWO O E O I Z W C U  €NOHEER¶ 

A-9 1 - - ~ X ~ I V C 8 0 r ( . ~ ~ ~ M W 1 A m ~ W l M c m c m n r ~  

I 



E a s t  Papago - Hohokam - 
PROJECT Sky Harbor Freeways LOG OF TEST PIT NO. CH-93 
JOBNO.  E87-56 DATE 9-18-87 

Backhoe Type C a s e  5 8 0E 
N885880.8, E490156.9 

1140.9 f t .  

SAND, GRAVEL b COBBLES, w e l l  graded,  
subrounded t o  rounded,  n o n p l a s t i c ,  
brown & g ray  

SILTY CLAY, weakly l ime  cemented,  m e -  
dium p l a s t i c i t y ,  da rk  brown 

SAMPLE TYPE 1 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-92 

carrunua arm- ruomcru - - M O E H X . I V C Y I ( . * U Y X M ~ M O M ~ A ~ F L ~ ~ L H ~ ~ ~ ~ P U O  



I E a s t  Papago - Hohokam - 
PROJECT Sky Harbor F r e e w a y s  LOG OF TEST PIT NO. CH- 9 4  

SAMPLE N P E  
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample C D I S U ~  OCO~OUUL FWONEfm A-93 

-1 
'-x.-.--.-&rc.wTwrn.n,w 





East Papago - Hohokam - 

SAMPLE l Y P E  
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A-95 

CCUSmINO O E O 7 E O H C U  C M H E E W  

t 

PROJECT Sky  arbor Freeways 
~ o s  

3 
C .- 

x P H 

O 

5 

10 

LOG OF TEST PIT NO. CH-96 
No. ~87-56 DATE 9-23-87 

:g " "  
C 7 d  

tK. 
"7 

GROUND WATER 
Backhoe  Type Case 580E 

DEPTH Location N884603.3, E490427.2 

Eleva t ion  1153.8 ft. 

,- Datum 

REMARKS VISUAL CLASSlFlCATlON 

slightly SILTY GRAVEL, considerable sand, some 
moist clay, well graded, rounded to well 

\ medium dense rounded, medium plasticity, brown to 

\ to dense light brown 

REFUSE (predominantly palm fronds) 

Stopped backhoe at 8' 

E 
5 
5 %  

"7 

- 5 g ,t 
6% 
f ;c  
%: IC 

- 
0 '; w . 
Ei s -: a 
S ii 

G~ 

- 

I 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways 

LOG OF TEST PIT NO. CH-97 
JOB NO. E87-56 DATE 9-23-87 

Backhoe ~~~e-case 5 8 0E 

N884854.2. E49058 3.3 
1142.4 ft. 

GRAVELLY SAND, predominantly fine to 
medium grained, subangular to sub- 
rounded, nonplastic, brown 

medium dense note: some refuse at upper edge of 
pit (tree trimming, wire) 

Stopped backhoe at 7' 

SAMPLE TYPE I 
B - Undisturbed Block Sample - I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample -ml CONSUTNO O E O I C W C U  ENOHEEW 

A-96 
- - ~ N X . I U C J D I . L W ( M R O U E ~ w n A ~ ~ M L I L L X ~ a a n P u o  

I 



East  Papaqo - Hohokam - 





E a s t  Papago - Hohokam - 

SAMPLE TYPE 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample A-99 



E a s t  P a p a s o  - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

C O N S U W  O E O I T W U L  LWHEEW 
A-100 

'rWoEUx.NCY)N.M-RM.MarL.WIUI((Cm.EL.*X) 

1 



I 

E a s t  Papaqo - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

DOC)tAM O T O l T O U U L  E M O W I F 5  
A-101 

' -Mx .m, .u - - .aun* r r .wruxrcm.rL ,uo  

1 



East Papaqo - Hohokam - 

SAMPLE l Y P E  I 
B - Undisturbed Block Sample - - 1 SERGENT, HAUSKlNS & BECKWITH 
D - Disturbed Bulk Sample -'HI A-102 

OWUR*I O E O T € W I U L  t M M E r n  - - M ~ M X . T U C S O N . * W O V E R U E R U E M A F E ~ W ~ L I X E C ~ C ~ L L P U O  

I 





East Papago - Hohokam - 

SAMPLE l Y P E  I 
B - Undisturbed Block Sample 1-1 SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 



East Papago - Hohokam - 

SAMPLE WPE 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

CMURO OEOTLCANUL WOMEW 
A-105 

- ' m T X N X . I V C Y Z I . U U M R O V E R O V E M N I A ~ E r W 1 L I * E a P ( a P ( L L P * 5 0  

I 



East Papaso - Hohokam - 
PROJECT Sky w arbor Freeways LOO OF TEST B O R I N G  N O . ~ ~ - ~ O  
JOBNO. E87-56 DATE 9-28-87 - RIG T Y P E  Becker Hammer Drill 

, + 6 ;  .. : e B O R I N G  T Y P E  9" Drive P i ~ e  
x 3:s >J ;Q 1142.2 ft. 

V I S U A L  CLASSIFICATION 

FILL 

SANDY GRAVEL, some cob- 
bles, well graded, 
rounded to well rounded, 
nonplastic, brownish 
gray - 
FILL 

SILTY SAND, trace of 
gravel, predominantly 
fine grained, nonplas- 
tic, grayish brown to 
gray 
note: trace of refuse; 
paper + plastic from 
approximately 9' to 12' 

. .- .. . - . . . - . . . . . - . - - . . .. - - - .- 
SANDY GRAVEL, some cob- 
bles, well graded, 
rounded to well rounded, 
nonplastic, brownish 
gray - 
SILTY GRAVEL, consider- 
able sand, some clay, 

well subrounded graded to gravel, rounded, 
low to medium plastici- 
ty, brown to dark gray- 
ish brown 

--- - 

Stopped hammer at 2 9 '  

2 * = e  .b2 . 6 5  f S U R F A C E  E L E V .  
0 - .- 

2 ." - 
.E z 5 h ,! l l x ? ~  g ;  ? f v~ D A T U M  

m u  

, -. - - 
4 O " $6 E f  c :o ; " 

0 0 $2; ;j ,. i $55  0-1 Z O  3 U  REMARKS 
2 '  " '  'Z 2 

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

. .-. . - -- . . -- - .- --GW 

- . - -  -- .. 

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

12 0  - ---. 

. - 12 0  O 0  -- --- -- 
. - 12 0 ; o  -- . . - . -. -- . - . . - - - -- 

0 0  
0 . 0  ---.- --- .-- -- slightly 

O - .  - -  -- ---- -- moist 
..I1 ' 0  0  . - -. --SM ...- 

medium dense 
.- - 10 ' o o O  

to dense 9  0  O 0  .. . .-- . 

15 . . 8  l o  -- -. - O  
0  ,. 

1 0 ; o  
, . -9 - - 
- 
y - - - 9  o O o  . - - -  

. 6 0 0  -- 
. 11 O:O - -  - -  

0  0 

20 - - -- - . .- - . - - -. . . 
saturated - - - - 
dense to very 

GW dense 
-- 

- 

.. 22. -. - 
)(A 

3 0 T'---' ... ...- . . - -. .--- . -. -- - ~-- 

. 
. .. . . . .. . . __ . - -. . . 

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

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

s - 2" O.D. 1.38" I.D. tuba sample. 
-I@; SEROENT HAUSKINS & BECKWITH 

U - 3" O.D. 2.42" I.D. lube sorn~ le .  1 CDISUIW O~OWCWICU C H O M C ~  

T - 3" O.D. thin-wallad Shelby tube. - , - ~ m x . m U r r . ~ u u m . J w 1 ~ r t . w 1 w r c m . n r  

. . - -. - . . 

..- 

. 

- . .. .. -- 
-. 

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

--- 
. 

--. 

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

-.- 

. . . . . . . 
.. . 

. . 

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

j ... 

. 
-- 

I 
- 

. - - --. 1 -. -I::.- I / 

- - . 

- - 

- -- - - 

. 
. 

- 

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

A - Auger cuttings. B - Block sample 

.-- 

, 

-- __- , .- 

. 
-. - 

- . -- 

-- 

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

---. 

.. . 
- 

-- . 
- 

.- 

.. 

--., 

-- 







E a s t  Papago - Hohokam - 
PROJECT Sky  arbor Freeways LOG OF TEST BORING NO.CH-111 
JOBNO. E87-56 DATE 10-1-87 

- ,. 
.L 

0 

2 

. c o  
z.?: , s o  
. , 
c c -  

6 2 2  

- 
P 
2 

; u 
I 
g 
o-r 

FILL 

SANDY GRAVEL, some t o  
c o n s i d e r a b l e  s i l t  & cob- 
b l e s ,  w e l l  g r a d e d ,  sub-  
rounded t o  w e l l  rounded,  
weakly l i m e  cemented,  
n o n p l a s t i c ,  g r a y  t o  
brownish  g r a y  

FILL 

SILTY GRAVEL, c o n s i d e r -  
a b l e  s a n d ,  trace o f  cob- 
b l e s ,  w e l l  g r a d e d ,  
rounded t o  w e l l  rounded ,  
n o n p l a s t i c  t o  low p l a s -  
t i c i t y ,  g r a y i s h  brown 
t o  d a r k  g r a y i s h  brown 

n o t e :  some sandy g rav-  
e l  l e n s e s  -- -- - - - -- - - - . . - - --- - 
SANDY GRAVEL, c o n s i d e r -  
a b l e  c o b b l e s ,  some s i l t ,  
w e l l . g r a d e d ,  n o n p l a s t i c ,  
g r a y  t o  brownish g r a y  

GRAVELLY SAND, c o n s i d e r -  
a b l e  s i l t ,  t r a c e  o f  
c l a y ,  p redominan t ly  
f i n e  t o  medium g r a i n e d ,  
s u b a n g u l a r  t o  subround- 
e d ,  n o n p l a s t i c  t o  low 
p l a s t i c i t y ,  d a r k  g r a y  
t o  g r a y  

-- 
Stopped hammer a t  2 9 '  

R I G  T Y P E  Becker  Hammer D r i l l  

B O R I N G  T Y P E  9"  D r i v e  P i p e  

0  - --- . . . . - 

- -., ---. - -. 

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

--.--.--- 

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

d e n s e  t o  v e r y  

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

.-...- 

- - 

- - - - . . --. - 

---. -. .-- --. -- 30 --- 
- , -. ._ -__ . 

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

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

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

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

. 
P % 

+ 
0 .  - 

P 
2 

S - 2" 0.0. 1.38" I.D. tube sample. 
1m SERGENT HAUSKNS L BECKWITH A- 

U - 3" O.D. 2.42" I.D. tubs sample. CMUlHD O E O I E M H U L  C M M E R )  

1 - 3" O.D. thin-wal led Shelby tub*. - ,- M ( ~ H x . . N ~ Y ~ . ~ ~ ~ ~ ~ o v ~ ~ o v ~ ~ I A ~ ~ ~ w ~ w w . ~ L P ~  

S U R F A C E  E L E V .  
DATUM 

REMARKS 

.. 
- -. - - . . . . 

1106.1  f t .  

V I S U A L  C L A S S I F I C A T I O N  

; ; 
g e ~  -. 
,bra 
t o n  

;=+ 
o a -  
Z Z Z  

..-. 

-. 

. = 
L .  

r ,  
0 .  
o P 

o-r 

- -  
. ... 

--. 

- - 3 
: r  
;o 
Q l o  . - - 5 
i u  .-. 
0 0 
zo. 

_- 
_ _  

o - .- 
?I 
2 . i  
c 2 
;u 

- 
- 

. .- . . . 

. .. .- -- - 

* 

- 
- 

-__ 

- 
..- 
. - 

- 

-_ 

___ 

- - -. . . . 

-- 

-- 

-- 

- 

. 

----- 
- 
- .  

--- . . 1 . . -. , . --, -.-- 
--- 

_- 
_--- - 

- 

--- 

- 
--: 

-. 
- - .... --. 

- - 

.- 

__-_ 

.-- 

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

A - Auger cuttings. B - Block sample 

_ . . _  

- 

- . . .- -. 



East Papaqo - Hohokam - 



E a s t  Papaqo - Hohokam - 
PROJECT Sky  arbor Freeways LOG OF TEST BORING NO.CH-114 
JOBNO. E87-56 DATE 9-25-87 - RIG T Y P E  Becker  Hammer D r i l l  

B O R I N G  T Y P E  9" D r i v e  P i p e  
S U R F A C E  E L E V .  

REMARKS 

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

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

- - -  .- --. 

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

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

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

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

--, 

- - - - .--- .- 

- -- - -- . - - - 
- 

-. -- 
--- 

. - -- 
----- -- 
a . - . -. - 
. - - . - - .- - - 
.- -. --- 
- . -- . . -. - . .- 
-- - . -. - - .-- - 
- . - - . . - --- 

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

.-.-. ----. 

- .-A -- -- -. 

- - - -. .- 
s a t u r a t e d  

. . - - --- . -- - d e n s e  - GM -- - -- .- -- 
-- -- - 

-- 
4 0 -.-. 

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

..-. 

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

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

A - Auger cuttings. B - Block sample 

1154.8 ft. 

V I S U A L  C L A S S I F I C A T I O N  

LANDFILL ( c l o t h ,  p a p e r ,  
c o n c r e t e ,  wood, palm 
f r o n d s )  

n o t e :  some s i l t y  sand 
& g r a v e l  mixed i n  w i t h  
r e f u s e  

SILTY SAND & GRAVEL, 
o c c a s i o n a l .  c o b b l e s ,  
w e l l  g r a d e d ,  subrounded 
t o  s u b a n g u l a r ,  nonp las -  
t i c ,  l i g h t  brown 

S topped  hammer a t  3 9 '  

S - 2" O.D. 1.38" I.D. tube somple. 
B; SIRGENT. HllJSIlNS €i BECKWITH A- 

U - 3" O.D. 2.42" I.D. tube sample. CMUTUO asOnoHuL ruou~tm 
T - 3" O.D. thin-wal led Shelby tube. - 1 - ~ ~ E M X . N C S D I . L U W M ~ . S U ~ A ~ L . W . ~  MOR.CI?UQ 



E a s t  Papago - Hohokam - 
PROJECT Sky ~ i r g o r  Freeways C H - 1 1 5  LOG OF TEST BORING NO. 
JOBNO. E87-56 DATE 9-28-87 

Becker Hammer D r i l l  
9 "  Drive Pipe 

SANDY GRAVEL, cons ide r -  
a b l e  cobb le s ,  some s i l t ,  
w e l l  g raded ,  rounded t o  
w e l l  rounded, nonplas- 
t i c ,  g r ay  t o  brownish 

GRAVELLY SAND, some cob- 
b l e s ,  predominantly 
f i n e  g r a i n e d ,  nonplas- 

medium dense t i c ,  g ray  t o  brownish 

note:  some g r a v e l  

s a t u r a t e d  SANDY GRAVEL, cons ider -  

w e l l  rounded, nonplas- 
t i c ,  brownish gray  

Stopped hammer a t  2 9 '  

S - 2" O.D. 1.38'' I.D. tube aomple. 
U - 3" O.D. 2.42" I.D. tube aomple. -1HO OEOlrcmCAl  f*OMfW 

T - 3" O.D. thin-wal led Shalby tub.. C a E w x . m w . ~ ~ m . w ~ ~ r ~ . L * L l M a . n ? r s o  



I SAMPLE N P E  I 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample 

ODlJUlNO OEOTECHICU flYOYEEW 
A-1 13 

'MOEYX.-.WVOUERM.w*m.ULIMCm.nPLX) 

I I 



East Papago - Hohokam - 
PROJECT Sky Harbor Freeways 

LOG OF TEST PIT NO. CH-117 

Backhoe Type Case 5 8 0E 
N882704.4, E477089.2 

1120.1 ft. 

medium dense well rounded, uncemented to weakly 
lime cemented, nonplastic to low plas- 
ticity, brown 

note: trace of refuse 

dense to very 

note: trace to some refuse (mostly 
wood & vegetation) 

SAMPLE WPE 1 
B - Undisturbed Block Sample ; - I SERGENT. HAUSKINS b BECKWITH A-1 14 
D - Disturbed Bulk Sample -&?I CD(NLIN0 OEOllCIDIUL iN3NtCW 

- t B ' - M x . n T ~ . u - - . w ~ ~ r ~ . s u ~ L Y : E c m c m n r ~  



East Papago - Hohokam - CH- 
PROJECT Sky Harbor Freeways LOO OF TEST BORING NO. 1 1 8  
JOBNO. E87-56 DATE 9-30-87 

- 
.r 

o 

" ' 5 4 :  .-.: 
.E 2 - 8 .  
c c *  

60'; 

- 
B .- 
-c, 
Y j  

- - . . - . . - - . 
GM - .- . . - . - - - -- -. - - . - - .. .. - - . . , 

dry to 
- - -- . -. -. - slightly 

7;W- moist 
- . -. . .- .. . . - . - -. . - - . - -. - 

firm to very 
firm 

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

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

-- . .- -. 

. ..- -. .- dry to 
.. -~ . - slightly 
---- moist 
. - - .  - 
- -  -. - - very firm to 

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

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

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

.--a,--.. I__ -- -- - 
-.. - -- -. -- - 

-. -- -.. .-- . 

-- - -- .- 

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

-- 
I .. . . 

I. 
dry to 
slightly 

-.--- moist 

I . . -  . . very dense 
- - -. .. 

..~. .- - -  ---. .--Gw -. 
- . . . ... __ 

-- -- - 
.- .-_ 

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

L GROUND WATER S A M P L E T Y P E  

A - Auger cuttings. f3 - Block sample 

- , 
i 

FILL 

SILTY GRAVEL, consider- 
able sand, trace of 
clay & cobbles, well 
graded, subrounded to 
well rounded, weakly 
lime cemented, low plas- 
ticity, brown to gray- 
ish brown 

FILL 

SANDY GRAVEL, consider- 
able silt, trace of cob- 
bles, well graded, sub- 
rounded to well rounded, 
weakly lime cemented, 
nonplastic to low plas- 
ticity, brown to gray- 
ish brown 

- ---- 
LANDFILL (newspaper, 
glass, plastic, brick, 
vegetation) 

note: some sand & grav- 
el mixed in with refuse 

. - - - ---- - 
SANDY GRAVEL, consider- 
able cobbles, well 
graded, rounded to well 
rounded, nonplastic, 
gray 
note: some sandylenses 
from 3 1 '  to 3 4 '  

Stopped hammer at 43 '  

none S - 2" O.D. 1.38" 1.D. tube sample. 
-I@ SEIGENT. HAUSKINS d BECKWITH A 

U - 3" O.D. 2.42" 1.D. tube sampls. I UNSU~YO O E ~ W C M  ~ N O M L ~  

T  - 3" O.D. thin-wolled Shelby tub.. 
- - ~ x ~ x . r v c u r r ~ ~ u a n ~ . ~ ~ ~ t ~ w ~ ~ ~ c e n . n r * a ,  

8 

f . - , 
2! 

b ;  
jfE 
,brD 
:YE 
$ 4  
0 0 -  

5 2 5  

RIG T Y P E  Becker Hammer Drill 
BORING T Y P E  9" Drive Pipe - 

*: 
. 
k ;  
0 ;  5 n 
0-l 

SURFACE E L E V .  
DATUM 

REMARKS 

1 1 2 2 . 2  ft. 

VISUAL CLASSIFICATION 

- - s 
$ F  
2 0  0 - 
u o  

g i  
;u .- . 
0 0 
IL 

- .- . 
p i  
g': .- 
C 2 
2 U  











East Papago - Hohokam - CH- 
PROJECT Sky  arbor Freeways LOG OF TEST BORING NO. 123 

JOB NO. E87-56 DATE 10-1-87 
Becker Hammer Drill 
9" Drive Pipe 
1129.9 ft. 

SANDY GRAVEL, some silt, 
trace of cobbles, well 
graded, subrounded to 
well rounded, weakly 
lime cemented, nonplas- 
tic, gray to brownish 

SILTY GRAVEL, consider- 
able sand, some cobbles, 
trace of clay, well 
graded, rounded to well 
rounded, uncemented to 
weakly lime cemented, 
low plasticity, dark 
grayish brown -- --- 

SILTY SAND, trace to 
considerable gravel, 
predominantly fine 

SILTY GRAVEL, consider- 
able sand, some cobbles, 
well graded, subrounded 
to well rounded, non- 
plastic to low plastici- 
ty, gray to brownish 

SANDY GRAVEL, some cob- 
bles, trace to some 
silt, well graded, 
rounded to well rounded, 
nonplastic, brownish 



East Papaqo - Hohokam - 
PROJECT Sky   arbor Freeways LOG OF TEST BORING NO. 124 
JOBNO. E87-56 DATE 10-1-87 - RIG T Y P E  Becker Hammer Drill 

- 3  t ;  - t 2 BORING T Y P E  9" Drive Pipe 
. . E m  $ 1  . ,.=: 5 :  

i: - SURFACE E L E V .  1128.1 ft. 
8 - '  - 

.C . ; 8  S L O -  E L  DATUM -. 2 .,.g 0 * 2:  3 " P O  0 ;  -:J i: P C C "  t o  g ED = q =  f, z ;  .- c 9 
o $2; 3 2  v, v, m - 2  o-r Z P  3~ 

REMARKS V I S U A L  C L A S S I F I C A T I O N  

FILL 

SILTY GRAVEL, consider- 
able sand, trace of cob- 
bles, well graded, sub- 
rounded to well rounded, 
weakly lime cemented, 

- - -- - -  - _GM nonplastic, brownish 
--- -- - - -- - - - gray 

- - - -- . - - - - FILL 

SILTY SAND, some gravel, 
-- - - - predominantly fine 

- - - - - - -- -- --SM-- grained, low plasticity, 
dark brownish gray 

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

- - -. -. -- SILTY GRAVEL, consider- 
- -- - - - - - - - -- - - - able sand, some cobbles, 

dense to very well graded, rounded to 
well rounded, nonplas- 

-- - -- - - - - - tic, gray to brownish 
-- - -- --. 

- - -- - - - .- -- - - . - gray 

--- note: some sandy grav- 
-- ~-- el lenses 

- -- - - 
-- -- -- - FILL 

- -  - -- --.--- SILTY SAND to SANDY 
--.-- - - SILT, trace to some 

- - -- - - _ -- - - - - - gravel, predominantly 
-- --- - fine grained, subangu- 

_ __ ____ ___ lar, low plasticity, 
gray to dark gray 

-- -- --. -- - .- note: contains some 
- - - glass & trace of vege- 

- - -- tation 
- - - - - -- -- - - -  -- 

. __ _ __ - - . - LANDFILL (wood & vege- 

. .- .- tation with some glass 
& plastic) 

-- - - -- - - 
- - - 

- .- ___ 

- 
- - - -- - -- 

-~ -- 

GROUNDWATER SAMPLE T Y P E  
A - Auger cuttings. B - Block sample 

none s - 2- O.D. 1.38- I.D. tubs S O ~ ~ I . .  
SERGENT. HAUSKINE d BECKWITH _ 

U - 3" O.D. 2.42" 1.0. tube sample. ~a(sutwa OCOTCD~W C M O W F C ~  

T - 3" O.D. thin-wal led Shelby tube. - 1- M O C M X ~ ~ ~ . U s u a E R o u r . W 1 4 l E . M 1 L U ( f E m . E L P ~  





E a s t  Papago - Hohokam - CII- 
PROJECT Sky Harbor Freeways 100 O f  TEST BORING NO. 

Becker  Hammer D r i l l  
9 "  D r i v e  P i p e  
1108.5  f t .  

SANDY GRAVEL, c o n s i d e r -  
a b l e  c o b b l e s ,  some s i l t ,  
w e l l  g r a d e d ,  subrounded 
t o  w e l l  rounded,  non- 

SILTY GRAVEL, c o n s i d e r -  
a b l e  sand  & c o b b l e s ,  
w e l l  g r a d e d ,  rounded t o  

t o  brownish  g r a y  

n o t e :  some r e f u s e  
( p l a s t i c ,  p a p e r )  from 
20'  t o  23 '  

S topped  hammer a t  3 3 '  

U - 3" 0.D. 2.42" I.D. tube sample. 
T - 3" O.D. t h i n - w a l l e d  Shelby lube. 



East Papago - Hohokam - CH- 
PROJECT Sky Harbor Freeways LOO OF TEST BORING NO. 12 6 
JOBNO. E87-56 DATE 10-6-87 

Becker Hammer Drill 
9" Drive Pipe 

SURFACE ELEV.  1105.4 ft. 

COBBLES (Gabions 0-1'6") 

SILTY GRAVEL, consider- 

gray to brownish 

GRAVELLY SAND, predomi- 
nantly fine to medium 
grained, angular to 
subangular, nonplastic, 
brown to dark brown -- 
SANDY GRAVEL, consider- 
able cobbles, some silt, 

dense to very well graded, rounded to 
well rounded, nonplas- 

SILTY GRAVEL, consider- 
able sand & cobbles, 
well graded, rounded to 
well rounded, nonplas- 
tic, gray to light 
brownish gray 

SANDY GRAVEL, some silt 
& cobbles, well graded, 
rounded to well rounded, 
nonplastic, gray to 
grayish brown 
-- 
Stopped hammer at.25' 

5 - 2" 0.0. 1.38" I.D. tube sample.  
U - 3" O.D. 2.42" I.D. tube sample.  CNSUIHD OCOI~DMC*L c m ~ t w  
T - 3" O.D. thin-walled Shelby tub.. M ( X H X . ~ Y J ( . U U J U T ~ . S U ( I A ~ ~ . S * L ~ L Y ( ~ ~ ~ . ~ ~ ~ ~  



East Papago - Hohokam - CH- - - -  

PROJECT Sky ~ a r b o r  Freeways LOO OF TEST BORING NO. 12' 
JOBNO. E87-56 DATE 10-6-87 

Becker Hammer Drill 
9 "  Drive Pipe 
1111.0 ft. 

CLAYEY SILT, consider- 
able sand, low plastici 

LANDFILL (wood, vege- 
tation, glass, news- 
paper, plastic) 

SANDY GRAVEL, consider- 
able cobbles, well 

saturated graded, rounded to well 
rounded, nonplastic, 
gray to brownish gray 

Stopped hammer at 39' 

SAMPLE TYPE 
A - Auger cuttinps. B - Block sompl. 
s - 2" O.D. 1.38" I.D. tube sample. 

JQ: SIRGENT, HAUSYINS & BECIWiiH A- 
U - 3" 0.0. 2.41" I.D. tube sample. caautwa oroitcmru ruowtras 
T - 3" 0.0. thin-walled Shelby tub.. - 1 -  M O E * ~ . I V C S O N . ~ U M ~ . S U ~ I A ~ E . ~ I L Y C U I I . ~ ~ ~ ~  



East Papaqo - Hohokam - CH- 
PROJECT Sky   arbor Freeways LOO OF TEST B O R I N G  NO. 128 
JOBNO. E87-56 DATE 10-6-87 

Becker Hammer Drill 
BORING TYPE 9" Drive Pipe 

1111.9 ft. 

COBBLES (Gabions 0-1 ' ) 

SILTY GRAVEL, consider- 
able sand & cobbles, 
well graded, rounded to 

SILTY SAND, some gravel, 
predominantly fine 
grained, angular to sub- 
angular, nonplastic to 
low plasticity, brown 

able cobbles, some silt, 
well graded, rounded to 
well rounded, low plas- 
ticity, gray 

Stopped hammer at 31' 

A - Auger cuttings. 8 - Block sornple 

5 - 2" O.D. 1.38" I.D. tube sornplm. 
U - 3" O.D. 2.42" I.D. tuba aornple. COMMINO o c o n c w x  rmwrcra 
T - 3" O.D. thin-walled Shelby tube. 





East Pa~aao - Hohokam - CH- 

PROJECT sky ~arlkr Freeways LOO OF TEST BORING NO. 130 
JOB NO. E87-56 DATE 10-6-87 

B O R I N G  T Y P E  9 "  Drive Pipe 
S U R F A C E  E L E V .  1113.7 ft. 
D A T U M  

- RIG T Y P E  Becker Hammer Drill 
.. 3 
S t  
;a 

i i, 
8 . 8  - -  o 

.br 
X m =  

o - .- - 
2 
.E 

" * .+; * C L  

,:j 
. a ;  
ra. 

- 8 -  

- 
8 

- c e  
2 2 :  

.;e 
* - 7  
o o =  
Z 

a 

r 
n l 
o 

DO:, 
rB 
o-r 

$ m  
3.2 

:f,: 
C C I  
0 . .  
uocr 

COBBLES (Gabions 0- 1 ' ) . -- - --. .- - .- - -. 
SILTY GRAVEL, consider- 
able sand & cobbles, 
well graded, rounded to 
well rounded, nonplas- 
tic, gray to brownish 
gray 

----- --------- -- 

SANDY GRAVEL, consider- 
able silt & cobbles, 
well graded, rounded to 
well rounded, nonplas- 
tic, brownish gray 

- -. 

SILTY GRAVEL, consider- 
able sand & cobbles, 
well graded, rounded to 
well rounded, nonplas- 
tic, brownish gray 

-- 

CLAYEY SAND, consider- 
able gravel, wellqraded,. 
angular to subangular, 
low plasticity, brown 

-- - .. - - .-- - . - . - . . -- - -- - - - - . 
Stopped hammer at 29' 

,* * 'i 
c 2 
;U 

REMARKS 

- 

\ . - - - -- . .- - - - - - -- . - 
dry to 

moist 
.- . --.. ..- -. -. -.- 

.- 
very dense 

... 

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

- - . -  
slightly 

. . . . . . .  

- moist 

- very dense 
2 3 .................... 

.... 

.... -.... . - 
20 . 

-9% +,@ .- -- .- - slightly 
56.. , - - - -.- - -, moist 

._-51. 
' 
* -. -- -- 

-GM- very dense 2 fi. 
54-  rn ' 1  -. - .--- -. - - - 

25 -- -- -. --. 
v - -I-- - -- 

S C saturated 
-- ~ 

very dense 
I 

3 0 -. . .  -. ------ -.- - -- 

- - .  O 

3:20 S - 2" 0.0. 1.38" I.D. tube somple. 
SEABENT HAUSKINE L BECKWITH A- 

U - 3" O.D. 2.42" I.D. lube sornple. 1  MUT THO O L O ~ C ~ U L  ~MNCRY 

T - 3" O.D. thin-walled Shelby tube. - , - M O F w I . m ~ ' ~ A M . M A f € . S 1 + 1 L U f C m . n . m  

VISUAL CLASSIFICATION 

.- .-. 
- . .  

. - - - ... 

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

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

2 

2 

5 1 
. , . 2 

n 

a-v- ---- - 
- --- 
. 

- .--. - 
. 

.. - -- ... . - . - . . - -- - 
- . ......A - - .- -. -- - - 
..... .- .. 

G R O U N D  W A T E R  S A M P L E  TYPE 
, A  - Auger cutin.,. a . a10.i ~0mp1e 

- ----- -- 
1 : .  

.- 

. 

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

-- 

-- 
--. 

- . -- . - 
-..-. 

-- . 

-. 

-. 

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

- 

-- 

.- . 

--- 

- 

-- 
- - -- 

- 

- 

. . . . .  

. . . . . . . -  

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

- .. 





East Papago - Hohokam - 

SAMPLE lYPE I 
8 - Undisturbed Block Sample - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

-@I 00HWLlw.l O E O I r W U L  f u O M E r 6  
A-130 

- - M O E M X . I I I C S O I . - A M . M L I E . ~ I M ~ ~ . ~ P ~ ~ ~  

I 



East P a ~ a q o  - Nohokam - 

SAMPLE WPE 
B - Undisturbed Block Sample SERGENT, HAUSKINS L BECKWITH 
D - Disturbed Bulk Sample A-131 

CONSUIHD O E O l E D U W  CNOMER?)  
' ~ ~ x . ~ ~ . ~ - . 5 u n ~ r ~ . ~ ~ u I ~ c m c m n t u 0  

I 







East Papago - Hohokam - 
PROJECT 

Sky Harbor Freeways 
LOG OF TEST PIT NO. CH-136 

JOB NO. E87-56 DATE 9-23-87 

- 
w D 

C 
5 
3 o 

3 
0 

EZ ;r 

5 

I I 

g 
% - 

2 2  

q , 

I i i  i I 
SAMPLE l Y P E  

GM 
SILTY GRAVEL, considerable sand, well 
graded, rounded to well rounded, low 
plasticity, brown 
-- -- --- 
REFUSE (mostly wood, tree branches, 
some linoleum & construction debris) 

I 

; z 
Y t  
g o  
u% 
w -  ;: 
$: zc 

- 

B - Undisturbed Block Sample 1, - I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample -MI ODISLLW OEOTTWUL ~ U O W L W  A- 1 - - ~ M X . I U C S O N . ~ W . W A F E . U l u r E U n . C l P U O  

I 

- 

- 5  o I , . 
g: 
i; .. 
Du .- 1 

----- -- 

Stopped backhoe at 3' 

GROUND WATER 
BackhoeType Case 580E 

DEPTH Location N884512.1. E490960.8 

Elevation 1141.6 ft. 

Datum 

HOUR 

none 

REMARKS 

DATE 

VISUAL CLASSIFICATION 



East Papago - Hohokam - CH- 
PROJECT Sky Harbor Freeways LOG OF TEST BORING N O .  1 3 7  
JOBNO. E87-56 DATE 9-28-87 

Becker Hammer Drill 
9" Drive Pipe 
1143.0 ft. 

SILTY CLAY, some sand & 
gravel, weakly lime ce- 
mented, medium plastici 

medium dense 
-------- 
LANDFILL (palm tree 
trunks, considerable 
concrete, trace of 
glass & plastic) 

SANDY GRAVEL, consider- 
able cobbles, some silt, 
well graded, rounded to 
well rounded, nonplas- 
tic, grayish brown to 

------- 
CLAYEY SILT, some sand 
& gravel, weakly lime 

medium dense cemented, low to medium 
plasticity, brownish 
gray to dark gray 

Stopped hammer at 29' 



East Papaso - Hohokam - CH- 
PROJECT Sky ~argor Freeways LOG OF TEST BORING NO. 138 
J O B N O .  E87-56 DATE 10-2-87 - R I G  T Y P E  Becker Hammer Drill 

- 
.E 

.: ; .. -. a a % - -  0 4  {u 2 . i  
.p c c m  e g  g = q =  eo" .;; 'E 2 
0 42; 0-1 v, v, m - 2  0-1 I 0  3 u  REMARKS VISUAL CLASSIFICATION 

, --- . - -  -- - 
FILL 

SILTY SAND, trace of 
gravel, predominantly 
fine grained, angular 
to subrounded, nonplas- 
tic, light brown 

SANDY GRAVEL, trace to 
considerable cobbles, 

saturated well graded, rounded to 
well rounded, nonplas- 
tic, gray to light 
brownish gray 

note: trace of refuse 
(paper) above 7' 

---.- 

SANDY GRAVEL, consider- 
able cobbles, well 
graded, rounded to well 
rounded, nonplastic, 

-- - -- - - -- - 
GRANITE, moderately to 
highly weathered, mod- 
erately hard, gray to 
brownish gray 

Stopped hammer at 17' 

C D I S I I l M O f O ~ O W U L  F M M f R S  

T - 3" O.D. thin-walled Shelby tuba. ~ U X - T U C S ( W . ~ U O V ~ ~ ~ ~ ~ ~ A I I . W ~ L U L C ~ . ~ P ~  
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B O R I N G  T Y P E  9 "  Drive Pipe 
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East Papaso - Wohokam - CH- 
PROJECT Sky  arbor Freeways LOO OF TEST BORING NO. 139 
JOBNO. E87-56 DATE 10-2-87 

RIG T Y P E  - Becker Hammer Drill 
9" Drive Pipe 
1133.8 ft. 

SILTY SAND, predomi- 
nantly fine to medium 

SANDY GRAVEL, consider- 
able silt & cobbles, 

saturated well graded, rounded to 

dense to very well rounded, nonplas- 
tic, gray to light 
brownish gray 

GRANITE, moderately to 
highly weathered, mod- 
erately hard to very 
hard, brownish red to 

note: brownish red 
from 21' to 25'; gray 
below 25' 

note: decrease in 
weathering with depth 

Stopped hammer at 29' 

S - 2" O.D. 1.38" 1.D. tubs sample. 
U - 3" 0.0. 2.42" I.D. lube sample. 
T - 3" O.D. thin-walled Shelby tube. 



East Papago - Hohokam - 1 of 2 CH- 
PROJECT Sky Harbor Freeways LOO OF TEST BORING NO. 1 4 0  
JOB NO. E87-56 DATE 10-2-87 

SANDY GRAVEL, consider- 
able cobbles, well 
graded, rounded to well 
rounded, nonplastic, 

SILTY GRAVEL, consider- 
able sand & cobbles, 
well graded, rounded to 
well rounded, nonplas- 

SILTY SAND, trace of 
gravel, predominantly 
fine to medium grained, 
subangular, low plas- 
ticity, brown to dark 

. - . - . . . -. . ... - - - . . . 
GRAVELLY SAND, consider- 
able silt, predominant- 
ly fine to medium grain- 
ed, subangular, non- 

low plasticity, brown 
to dark brown 

UHSUIM ocolrcwcu ~ N O M L M  
m w a . w m . w m . w l A r L . w ~ L * l ( c a n . n r r e o  





East Papago - Hohokam - CH- 
Sky Harbor Freeways 14 1 PROJECT LOO OF TEST BORING NO,- 

JOBNO. E87-56 DATE 10-5-87 - RIG T Y P E  Becker Hammer Drill 
BORING T Y P E  9 "  Drive Pipe 
SURFACE E L E V .  1133.3 ft. 

a .f 2 + 2 "1 g ;  

- * 
g ? 
!in o - u: .- 
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.C D A T U M  
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f z ; .~  r " " 4  n $6  2 :  
n c c -  E % :a= r;f . - -  a 

o m ' E  2 62; " J  2 2 z 2 9  0-1 Z P  > U  
REMARKS VISUAL CLASSIF ICATION 

FILL 

SILTY SAND, predomi- 
nantly fine grained, 
subangular, nonplastic, 

............ - -- .....- -- . . .  .- .. -- gray to light brownish 

- -- -.-- 

FILL 

SANDY GRAVEL, some silt, 
trace of cobbles, well 
graded, subrounded to 
well rounded, nonplas- 

medium dense tic, brownish gray 

FILL 

SILTY SAND, predomi- 
nantly fine grained, 
subangular, nonplastic, 

- - . - .- - - .- - --- - brown to dark brown 
-. 

-. -- -- - 
.. ' .. - .  

dense to very CLAYEY SAND, some grav- 
............... - - -- . - -- -- el, predominantly fine 

to medium grained, 

, .. - -. . - . angular to subangular, 
- . - . - .. - - - - low - . - - - - plasticity, -- - - - - . . .- . . - -- -- - brown 

58 ',' .- saturated SILTY GRAVEL, consider- 

3 0 

35 

40 

S - 2" O.D. 1.38" 1.0. tube somplm. 
I@; SLRGENT, HAUSXINS L BECKWITH 

A- 
U - 3" O.D. 2.42" I.D. tube sample. I ODRUTY~ oco~r~mcu rwwcm 
T - 3" O.D. thin-walled Shslby tuba. 

- - n a u x . ~ c s c * . ~ ~ r ~ ~ ~ . ~ ~ ~ ~ r ~ . ~ i ~ r r c m ~ c i r ~ ~  
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S A M P L E  T Y P E  
A - Auger cuttings. 6 - Block sample 
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hard 

. . - -- - . - 
- 

able clay, well graded, 
angular to subangular, 
weakly lime cemented, 

L 
saturated 

- 
.- - - 

-GM-- 
. 

low plasticity, brown 
to dark brown 

---- 

Stopped hammer at 39' 
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mented, low plasticity, 
brown 

... ............. -- 
GRAVELLY SAND, consider- 

-- -- 
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hard 
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able sand, some clay, 
well graded, subangular 
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East Papago - Hohokam - CHr 
PROJECT Sky Harbor Freeways LOO OF TEST BORING NO. 14' 
JOBNO. E87-56 DATE 10-5-87 

SILTY SAND, trace of 
gravel, predominantly 
fine grained, angular 
to subangular, nonplas- 

SILTY GRAVEL, consider- 
able sand, trace of cob 
bles, well graded, sub- 

medium dense rounded to well rounded, 
nonplastic, brownish 

saturated 

very firm to ccbbles, well graded, 
subangular to rounded, 
weakly to moderately 
lime cemented, low plas 
ticity, brown to red- 
dish brown 

CLAYEY SAND, some grav- 
el, predominantly fine 
to medium grained, 
angular to subangular, 
weakly to moderately 
lime cemented, low plas 
ticity, reddish brown 

saturated SANDY SILT, some grav- 
el & clay, weakly to 
moderately lime cement- 
ed, low plasticity, 
light brown to brown 

A - Auger cuttings. 8 - Block sample 
S - 2" O.D. 1.38" I.D. tubs sample. 
U - 3" O.D. 2.42" I.D. tube aomple. 
T - 3" O.D. thin-wolled Shelby tube. 



East Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -m\ CMUTHO OEO~DHUL EMNERI A-142 - - R X X M X . I U C 6 0 N . ~ V O V E ~ ~ ~ l A f E . W l U I E C m m n r U O  

I 



East Papago - Hohokam - 

SAMPLE TYPE 
0 - Undisturbed Block Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample A- 1 43  

D D l S U T N a  L U O 7 E W U L  C M W C I U  
'-wx.-.m--.-hrt.wTwEcm.nruo 

1 



East Papago - Hohokam - 

SAMPLE TYPE i 
B - Undisturbed Block Sample I SERGENT, HAUSKINS 6 BECKWITH 
D - Disturbed Bulk Sample A-144 

C W U T H O  O E O n O H l U L  i l l O M E l U  - - WEMX .NCSOI UBUMROVE. m r  rr . KUT wi un . EL rrso 

1 



East Papago - Hohokam - CH- 

PROJECT 
Sky Harbor Freeways LOO OF TEST BORING NO.&. 

JOBNO. E87-56 DATE 11-2-87 
Becker Hammer Drill 
9" Drive Pipe 
1130.2 ft. 

SANDY GRAVEL, some to 
considerable cobbles, 
well graded, rounded to 
well rounded, nonplas- 
tic, brown to grayish 

note: some vegetation 

LANDFILL, predominantly 
domestic refuse (vege- 
tation, paper, plastic, 
metal, rubber tire) & 
construction debris 
(concrete & wire) 

GRANITE, decomposed to 
slightly weathered, 
soft to hard, grayish 
brown to brownish gray 

note: becomes slightly 
weathered & hard below 

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

Stopped hammer at 26' 

CDISUllwO OEOTECUWUL IMMEP4 
m u a . w m . m m . w r r r . w r u x c m . n r u o  



Eas t  Papago - Hohokam - CH- 
PROJECT Sky Harbor Freeways LOO OF TEST B O R I N G  NO. 148 
J O B N O .  E87-56 D A T E  11-2-87 

Becker Hammer D r i l l  
9" Drive P ipe  
1130.2 f t .  

SANDY GRAVEL, t r a c e  t o  
c o n s i d e r a b l e  cobbles ,  

s a t u r a t e d  w e l l  g raded ,  rounded t o  

f i r m  t o  hard w e l l  rounded, nonplas- 

GRANITE, decomposed t o  
moderately weathered,  
moderately s o f t  t o  mod- 
e r a t e l y  ha rd ,  brownish 

no te :  i n c r e a s e  of hard  
nes s  & dec rease  i n  
weather ing w i t h  depth 

Stopped hammer a t  29' 

CDlSUlM O E O l T D H U L  ENOMX19 

T - 3" O.D. thin-walled Shelby tube. 







E a s t  Papago - Hohokam - 

SAMPLE TYPE I 
B - Undisturbed Block Sample SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample 

CO)ISUINO o c o i ~ c r n c u  CWNEERI 
A-149 

- - ~ M X . ~ S M . ~ V O V E R O U F . W ~ A F E . W I L H F C ~ . ~ P ~ ~  

I 



E a s t  Papaqo - Hohokam - CH- 

PROJECT Sky  arbor Freeways  LOG OF TEST BORING ~ 0 . l ~ ~  
JOB NO. E87-56 DATE 11-17-87 

Becke r  H a m m e r  D r i l l  
9" D r i v e  P i p e  
1129.8 f t .  

SANDY GRAVEL, t r a c e  to  
some c o b b l e s ,  w e l l  

s a t u r a t e d  g r a d e d ,  rounded  t o  w e l l  
r o u n d e d ,  n o n p l a s t i c ,  
brown t o  g r a y i s h  brown 

GRANITE, decomposed to 
h i g h l y  w e a t h e r e d ,  mod- 
e r a t e l y  s o f t  t o  moder- 
a t e l y  h a r d ,  g r a y  t o  
b r o w n i s h  g r a y  

n o t e :  becomes h a r d e r  & 
less w e a t h e r e d  w i t h  

S t o p p e d  hammer a t  2 9 '  

CNUlYa O C O l i C W U L  T W O M I -  
R O t M x . m w . u n m m . w 1 * r E . m i w i w . n r u o  





East Papago - Hohokam - 1 of 2 CH- 

PROJECT Sky Harbor Freeways LOO OF TEST BORING NOa154 
JOB NO. E87-56 DATE 11-19-87 

Becker Hammer Drill 
9" Drive Pipe 
1148.3 ft. 

SILTY SAND, consider- 
able gravel, predomi- 
nantly fine grained, 
angular to subangular, 
nonplastic, dark gray- 
ish brown to dark brown 

note: trace of veqe- 
tation from 0 '  to 10' 

SAND, considerable 
gravel, trace to some 
silt, predominantly 
fine grained, angular 
to subangular, nonplas- 

note: trace of refuse 
(paper, plastic & vege- 
tation below 2 0 ' )  

LANDFILL, predominantly 
decaying vegetation 

note: very strong odor 

SANDY GRAVEL, trace to 
some cobbles, well 
graded, rounded to well 
rounded, nonplastic, 
brownish gray 

m GROUND WATER SAMPLE T Y P E  
A - Auger cuttings. €3 - Block sample 

S - 2" O.D. 1.38" I.D. tube sample. 
I; SERGENT, HAUSKINE d BECKWITH A- 

ll: 4% 11-19 
U - 3" O.D. 2.42" I.D. tube sample. CMSUV~WO O E O ~ C H W C L ~  ~YOMEIU 

T - 3" O.D. thin-walled Shelby tube. 
- I - , ~ a c ~ x . ~ . ~ n ~ ~ ~ c . s r w ~ ~ r r . ~ i ~ ~ r m ~ n r ~  



East Papaqo - Hohokam - 2 of 2 

m GROUNDWATER SAMPLE T Y P E  
A - Auger cuttings. B - Block sample 

S - 2" O.D. 1.38" I.D. tube sample. 
jm: SERGEIT'. HAUSKINE L BECKWITH 

U - 3" O.D. 2.42" 1.0. tube sample. 1 A- 
CONSWINO OLOITOUCLI  C W C M C r U  

T - 3" O.D. thin-wolled Shelby tube. 
- 1 -  M O E M X . T V C S O * . ~ R O V ( . W A T L . W I W ( E t m . ~ P ~  







East Papago - Hohokam - 
P R O J E C T  Sky   arbor Freeways 

LOG OF TEST PIT NO. CH-161 
JOB NO. E87-56 DATE 11-16-87 

GROUND WATER 
B a c k h o e  T y p e  Case 58 OE 

- 5 DEPTH L o c a t i o n  N884752.5, E491828.8 
!? 

f 0 
Y - 2 U% 0; 

E l e v a t i o n  1139.1 ft. 
C C p 2 2  g g  
f a a n 5: 

D a t u m  
t O D  5 5 
0 (55 , , :: 3u REMARKS VISUAL CLASSIFICATION 

slightly SILTY GRAVEL, considerable sand, trace 
moist of cobbles, well graded, rounded to 

well rounded, weakly lime cemented, moderately nonplastic, brown to grayish brown firm 
note: decrease of silt with depth 

GM slightly SILTY GRAVEL, some sand, trace of cob- 
moist bles, well graded, rounded to well 

rounded, nonplastic, brown to grayish 
10 dense brown 

-. 
Stopped backhoe at 10' 

I 
D - Disturbed Bulk Sample -- - - -  

aF4SILTHO O E O I E C I H U L  i W D M E R ¶  
'EA1- I .wm.um- .srmrrE.mr luE cn*.nrrso 

t 



Eas t  Papaqo - Hohokam - 

SAMPLE lYPE 
B - Undis~urbed B l o c k  Sample - - I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk  Sample 

O M ~ I H O  o c o n m r a  INOMEIO 
A-157 

' - M x . m . u - - . w l A r t . w I w E c m . n r u o  

t 



E a s t  P a p a g o  - H o h o k a m  - 
PROJECT Sky H a r b o r  F r e e w a y s  

LOG OF TEST PIT NO. C H - 1 6 3  

SAMPLE N P E  I 
B - Undisturbed Block Sample 1, I SERGENT, HAUSKINS & BECKWITH 
D - Disturbed Bulk Sample -m A-158 

CMUlvO O E O 7 I U U U L  E M M E R I  

-1 
8 ' m M x . m 9 a ( . u - - . M m L r E E y L 1 M c r r r . n r r s o  



SAMPLE TYPE 
B - Undisturbed Block Sample 
D - Disturbed Bulk Sample 

-R4 OEOlECmlCAL EMHCERS 
A-159 

I 



LOCATION & SURFACE ELEVATION OF BORINGS & TEST PITS * 

.x.ns F = ~ V I D E D  BY UI?JI.I 
1. TP - TEST PIT 
2. B -TEST BORING 

- REI'1ARt:::S 
p' 

1°F' 

TP 
T' P 
TF' 
T'F' 
TF' 
1' P 
P~ 
TIz' 
'T' F.'" 
-rF:r 

TF' 
-r r:t 

TP 
B 
-r F' 
1°F' 
T' F' 
1- F"' 
-r ~1 

'T' P 

TP 
.1-F' 

T f-' 
T' r:.' 
TF' TfJ BE SLjRVE'y'ED 
-r F:' 
-r F-8 

'1- F::' 
-r F' 
.I- r:, 
TF' 
-r p 
1' F' 
-r r:, 
TP 
l- F:, 
TF' 
1-1:' T O  Eel:: SURVEYEU 
TF' 
1- F' 
TI3 
-1- F' 
T 1:' 
- NUT !JSED 
TP 
1- 

-rP 
--. b113T' l lSED 
-r F' 
1- p 

Ec 

; SERGENT, HAUSKINS & BECKWITH A-11O 

1 CONSULTNG GEOTECHNCU ENGINEERS 

- + - WENIX-.TVCSON. LLB-ROVE. Y N I A  FE.  SUl W E  C I N . E L  P*sO 



ECIR I I'4G 
Ct i - -54  
CI-.I-55 
C:t.i-56 
CH--5'7 

C t i -58  
C 1-1 -.- 5 9 
(:I-4-60 
Cl-t-b 1 
C t i - 6 2  
CI-1-63 
(L: I..{- 6 4 
Ct.4--65 
C t i - 6 b  
C:t.i-b7 
CH-6E.3 
Ct.4-AC? 
C 1.4 - 7 (:I 
Cti-"7 1 
C t i -72  
Ct.4--73 
r: t i  ..- 7 4 
Ct-1-75 
C:t-I--7b 
C 1.1 -7 7 
Cti--713 
r: 1-4 -- 7 9 
(2 t i -  8 0 
Ct.1-8 1 
15t-i-.82 
CI-.I--B3 
C C i  -.- n 4 
Ct-1-83 
C 1-.4 - 13 C! 
C: ti:-B7 
CI.i-.-f38 
C 1-1 -.- 13 9 
C: 1.4 -- (1, 
[:I-i--71 
CH--72 
C1-.1-.-5'3 
C t i - 7 4  
C 1-4 -- 7 :2; 
r3ti-Y6 
Ct.4--97 
(:ti-98 
[:I-1-99 
Cti-- l(10 
Ct-l-- 101 
El.(-- 1 (112 
c 14 -- 1. i:) 3 
C t i  - j. O 4 
I: 1.4 -. 1 (1, 5 
CH- 1 Ob 

LOCATION & SURFACE ELEVATION OF BORINGS &TEST PITS* 

l- sY' F:' E R r= M A 1%::: s 
-r I=' 
-- NU'T LJSED 
T' F:' 
7' 1:' 

7' F' 
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1°F' 
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-- NUT !JSErD 
l- I:* 
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--. N(3T USED 
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T P  
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TI=' 
1- f:~ 

-1- [:* 
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T' F' 
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TP 
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TF' 

; SERGENT. HIIUSIINS & BECKWITH 
A-161 

1 CONSUITING GEOTECHNCU EWGMEERS - , - -NIX. TUCSON. LLBWXEROUL. MA FE . SUT ME c m  .EL p r s o  





LOCATION & SURFACE ELEVATION OF BORINGS &TEST PITS * 
PCIR :[ NG # NCIRl-1.-II NG E:AST I t\IG EL.-E:VA'T I O N  DEF'1-1-1 '1"YPE REMGRI.:;S 
Ct-1- 3. t!C) E!E?452t:, . b 45'21'129. 2 1 14E3. Cjb ~ 3 . 6 ~  T[:* 
Ct-l-- 16 1 884.752. 4 45'1 E328. 8 1 151. 1.3 1, (1) ' 17 
CtI-- 162 884763.2 49 1598.7 1 l J8.5 1 ~ ' C J "  T'F' 
[:I-(--. 163 884.798. 6 4.9 1 :3(:)3. 2 1 1 :;@. 5 1. 9 ' '~'1::' 

I -  4 !3E349(34. 4 45'1 259. 3 1. 132. 02 €3 '  T'F 

; SERGENT, HAUSKINS d BECKWITH 
A-163 

1 CCUSUtTWG GEOTECUNEU ENGINEERS - - PHOENIX. lUCYH. MBUOUERWE. M A  FE . Wl M E  GIN. EL P&50 



HOLE 

, I no DEPTH 

SERGENT, HAUSKINS & BECKWITH 

lABULlTlOH OF lESl RESULT!? 

Job No. E87-56 

UNIFIED S I ~ V E  ANALYEIS-ACCUH x PASSING LAB NO 
CLASS 1.1. P.I. 1200 1100 150 440 130 I16 110 18 14 .25' .375'.5' 

.75' 1' 1.3' 2' 2.5' 3' 3.5' 4' 6' 8' 10' 12' 



DEPTH 

0-2' 

SERGENT, HAUSKINS k BECKWITH 

TABULATION O f  TEST RESULTS 

Job No. E87-56 

UHIF IED SIEVE ANALYSIS-ACCU! X PASS1 NG LAB NO 
CLASS L.L.  P . I .  1200 1100 150 140 130 116 110 18 14 .25' .375'.5' 

.75' 1' 1.5" 2 V . 5 '  3 " 3 . 5 " 4 '  6"  8-10' 12' 

SERBENT. HAUSKINS d BECKWITH 
1 CCNSUI~O QEOTEC~WL E H C ~ E E R S  - f -  W E M X . N C S Q I - A L B U M A a J E . S U 1 1 A r L . S U l W E C m . E L P * s o  



SERGENT, HAUSKlNS & EECKWllH 

TABULATION Of TEST RESULTS 

Job No. E87-56 

UNIF IED Sl EVE AIIALYSIS-ACCUH 
DEPTH CLASS L.L. P . I .  1200 1100 150 140 130 116 110 

.75' 1' 1.5' 2' 2.5' 3 V . 5 "  

0-5' 6P NV NP 0.4 1 3 7 11 18 20 
39 49 62 81 89 100 

SERGENT, HAUSKlNS 8 BECKWITH 

X PASSING LAB NO 
18 14 -25 '  .315',5' 
4 ° K '  B " l O " l 2 '  



W.U.NU. 20 

LA1.1; N(-J 7'38 

D A T E  ') , ."., ;,i L.is8 

p -. SF'ECIMEN I .  D. A I-. 

2 - 5 1  Spe lx imen  I4ei g t ~ t ,  i nc l les  .zm53 2 - 5 1  

Dry P e n s i . t y ,  F'CF 131 .4 .  1 3 i:) . (1) 13c!. 5 

ph @ 1 t:) i:~:) I. ts 10 14 IF, 

F1.i @? [::)g[:) 1 b 17 i -1 
.-,c: 23 

D i  .:,pl asemenk 4.. 39 4. " 27 4. . 4 7  

E!,;i:jansion p i ~ ~ s s u i - e  PSI (1) cl (1) . i:! (1) . (1) 

E x u d a t i o n  F ' i - e s s u r e  F'SI 7836 33 1 4 '3 

(33 7' I? Va lue  .> tr 73 

F.: 'Jal u e  at 3i:)(:) PS 1 = 7 C? 
i cJ 
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LAB NO. 802 

DATE 3/2/88 
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M~:li st  ctr e Con t en.t 6.  '3% 3.5% 1 C) . 0% 

2 5-3 2 - 5 6  2.51 S p e c  irnen I-lei g h t  , i nct-tes 

D r y  D e n s i t y ,  F'I::F 123. 8 122 . (1) j,2(:). 2 

D i  s p l  acemen% 4. 87 4 . 8 6  4. E7 

Ewctdat i 1:1n F'r e c -  - - ?  ,=ure P S I  1 'jb 477 148 

R Value 82 78 --I 
i d  

R V a l u e  a t  300 F'SI = 



d,? , .: 



S C S  LABORATORY T E S T  R E S U L T S  

E S 4 0  L a n d f i l l  

; SERGENT, HAUSKlNS L BECKWITH 
C-1 

1 CONSULTHG GEOTECWCU ENGINEERS - , - -NIX. NC-. L L B ~ R O V E .  Sunr FE - S u l  M E  C m  . EL PASO 



LABORATORY TESTS - GAS SAMPLES 

ES40 LANDFILL 

SCS A N A L Y T l C A L  L A B l 3 F c A l ' O h Y  
2860 W a l n u t  A v e n u e  

L o n g  Beach. CA Y O 8 U b - 1 8 3 4  
(213) 595-9324 

MEMO 

To: Mark Belzer 

From: Curtls B. Jenkins October 23.  1987 

Job No.: 18694 Page 1 of 13 

LABORATORY REPORT 

Samples: Seven (7) gas samples from Arlzona Department of 
Transportation. Received 10/9/87, analyzed 10/17/87. 

Sample ID CH4 CO2 N 2  02 
< ES40) - - - - - - - - - - - - - - - x  v/v--------------- 
CH-9 9'/1624 55.1 35.1 7.8 3.0 
CH-9 26'/1646 46.6 23.9 23.1 6.4 
CH-16 12' /I599 33.6 14.1 42.8 9.5 
CH-16 33'/1656 33.6 7.7 54.9 3 .6  
CH-122 ¶'/I649 53.2 40.2 15.3 0.3 
CH-122 1Z8/1661 50.9 41.6 7.2 0.3 
ES-40 Field Blank 0.0 2.3 76.3 21.4 

See attached sheets for volatile organics. 

David Mikesell 
Chemist I 



SCS ANALYTICAL LABORATORY 
Addendum Report, Volatile Organlc Analysis 
Page 2 of 13 

Sample I . D . :  CH-9 9'/1624 
Date: 10/23/87 
Matrlx: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Eromof orm 
Carbon Tetrachlorlde 
Chlorobenzene 
Chloroethane 
2-chloroethylvlnyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-d~chlorobenzene 
1,3-dichlorobenzene 
1.4-dlchlorobenzene 
Dichlorodlfluoromethane 
1,l-dlchloroethane 
1.2-dichloroethane 
1,l-dichloroethene 
trans-1.2-dichloroethene 
1.2-dlchloropropane 
cls-1.3-dichloropropene 
trans-1.3-d~chloropropene 
Methylene Chlorlde 
1,1,2.2-tetrachloroethane 
Tetrachloroethene 
l.l,l-tr~chloroethane 
1,1,2-trichloroethane 
Trlchloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABORATORY 
Addendum Report. Volatlle Organlc Analysis 
Page 3 of 13 

Sample I.D.: CH-9 26'/1646 
Date: 10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvlnyl ether 
Chloroform 
Chloromethane 
Dibromochlorornethane 
1.2-dichlorobenzene 

"ene 1.3-dichloroben, 
1.4-dlchlorobenzene 
Dichlorodifluoromethane 
1.1-dichloroethane 
1.2-dichloroethane 
1.1-dichloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cis-1.3-dichloropropene 
trans-1.3-dichloropropene 
Methylene Chloride 
1,1,2,2-tetrachloroethane 
Tetrachloroethene 
1,l.l-trichloroethane 
1,1,2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 
100 
10 

100 
100 

D.L. = Detection Limit 
N D  = Not Detected 



SCS ANALYTlCAL LABORATORY 
Addendum Report, Volatlle Organlc ~nalysis 
Page 4 of 13 

Sample I.D.: CH-16 12'/1599 
Date: 10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-dichlorobenzene 
1.3-dichlorobenzene 
1.4-dichlorobenzene 
Dichlorodifluoromethane 
1,l-dichloroethane 
1.2-dichloroethane 
1,l-dichloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cis-1.3-dichloropropene 
trans-1,3-dichloropropene 
Methylene Chloride 
1,1,2,2-tetrachloroethane 
Tetrachloroethene 
l,l,l-trichloroethane 
1,1,2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 
100 
10 
100 
100 

D.L. = Detection Llmit 
ND = Not Detected 



SCS ANALYTICAL LABORATORY 
Addendum Report, Volatlle Organic Analysls 
Page S of 13 

Sample I.D.: CH-16 33'/1656 
Date: 10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-dlchlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
Dichlorod~fluoromethane 
1.1-dichloroethane 
1.2-dichloroethane 
1.1-dichloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cis-1.3-dichloropropene 
trans-1,3-dichloropropene 
Methylene Chloride 
1.1.2.2-tetrachloroethane 
Tetrachloroethene 
1,l.l-trichloroethane 
1.1.2-trichloroethane 
Trichloroethene 
Trlchlorofluoromethane 
Vinyl Chloride 

D.L. = Detection Limit 
ND = Not Detected 

Result D.L. 
ppm v/v 

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
SO 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 
100 
10 

100 
100 



SCS A N A L Y T ~ C A L  L A B O R A T O H Y  
Addendum Report, Volatlle Organlc Analysis 
Page 6 of 13 

Sample I .D. : . CH-122 4' 11649 
D a t e :  10/23/87 
Matrlx: Gas 

Compound 

Bromomethane 
Bromoa~chloromethane 
Bromof orm 
Carbon Tetrachlorlde 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichlorobenzene 
1.3-dichloroben, 7ene 
1.4-dichlorobenzene 
Dichlorodifluoromethane 
1,l-dichloroethane 
1.2-dichloroethane 
1.1-dichloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cia-1.3-dichloropropene 
trans-1.3-dichloropropene 
Methylene Chlorlde 
1,1,2,2-tetrachloroethane 
Tetrachloroethene 
1,l.l-trichloroethnne 
1,1,2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

D.L. = Detection Limlt 
ND = Not Detected 

Result D.L. 
ppm v/v 

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 



SCS AXALYTICAL LABORATORY 
Addendum Report, Volatile Organic Analysls 
Page 7 of 13 

Sample I. D. : CH-122 12' /I661 
Date: 10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-dichlorobenzene 
1.3-dichloroben, -ene 
1.4-dichloro~enzene 
Dichlorodifluoromethane 
1,l-dichloroethane 
1.2-dichloroethane 
1.1-dichloroethene 
trans-1.2-dichloroethene 
1,2-dichloropropane 
cls-1.3-dichloropropene 
trans-1.3-dichloropropene 
Methylene Chloride 
1.1,2,2-tetrachloroethane 
Tetrachloroethene 
1,l.l-trichloroethane 
1.1.2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 
100 
10 
100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS A N A L Y T I C A L  LABORATORY 
A d d e n d u m  Report. Volatlle Organic A n a l y s i s  
Page 8 of 13 

Sample I.D.: CH-9 9'/1624 
Date: 10/23/87 
Hatrix: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 
1.2-Dichlorobenrene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

Result D.L. 
ppm v / v  

50 
50 
S O  
50 
50 
50 
50 
50 

D.L. = Detection L i m i ~  
ND = Not Detected 



SCS ANALYTICAL LABUkATO2Y 
Addendum Report, Volatlle Organlc Analysls 
Page 9 of 18 

Sample I.D.: CH-9 26'/1646 
Date: 10/23/87 
Matrix: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethy 1 benzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichloroben- "ene 

D.L. = Detection Limit 
ND = Not Detected 

Result D . L .  
ppm v / v  

50 
50 
50 
50 
50 
50 
50 
SO 



SCS ANALYTlCAL LABORATORY 
Addendum Report. Volatile Organic Analysis 
Page 10 of 13 

Sample I.D.: CH-16 12'11599 
Date: 10123187 
fiatrix: Gas 

Benzene 
Chlorobenzene 
Ethy 1 benzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 

Result D.L. 
ppm v / v  

50 
SO 
SO 
50 
50 
50 
50 
50 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LA~OHATUHY 
Addendum Report. Volatlle Organic Analysis 
Page 11 of 13 

Sample I. D. : CH-16 33' /1656 
Date: 10/23/87 
Hatrlx: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 

D.L. = De~ection Limit 
ND = Not Detected 

Result D.L. 
ppm v / v  

SO 
50 
50 
50 
50 
50 
50 
50 



SCS ANALYTICAL L A B ~ ~ K A T U N Y  
Addendum Report, Volatlie Organic Analysls 
Page 12 oi 13 

Samp l e  1.15.: ;CH-122 4'/1649 
Date: 10/23/87 
Matrix: G a s  

Compound 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1.2-Dlchloroben, -ene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

D.L. = Detection Limit 
ND = Not Detected 

Result D.L. 
ppm v / v  

50 
50 
50 
SO 
50 
50 
50 
50 



SCS ANAL Y T ~ C A L  LABOHATOKY 
Addendum Report. Volarlle Drganlc hnalysls 
Page 13 of 13 

Sample I .D. : CH-122 12'11661 
Date: 10/23/87 
Matrix: G a s  

Compound 

Benzene 
Chlorobenrene 
Ethylben, -ene 
Toluene 
Xylenes 
1.2-Dichloroben- ,ene 
1,3-Dichlorobenzene 
1.4-Dlchlorobenzene 

Result D.L. 
ppm v / v  

50 
50 
50 
50 
SO 
SO 
so 
so 

D.L. = Detection Limit 
ND = Not Detected 



LABORATORY TESTS - SOIL SAMPLES 

ES40 LANDFILL 

5:_'2: / - . r ; hLY 'T j  ~ z h l  ihbCikr.h'TL~F!Y 

L . $ ~ < J  kslnut A v e n u e  
L C B I J ~  t..esc.i: , ';;ti 4 i ~ 8 0 t  - b 3 4  

,2;3> k,+y-+::zG 

- 
r r o m :  C u r ~ l s  3. J e n l : ~ n s  October i4. 1987 

- .  Sanples: r :xve ( 5 )  soi: s e r n ~ l e c  from P.rlzona Devarzmenr oi 
Trnnsporrstlon. Recelved L0/1,'87, snelyzed i0/lGi87. 

Sample ID hex. Chromium 
( ESCCI > - - -  m g / i i s - - -  

E?f. do80 (PCB's only) - see attached sheets. 



S C S  ANALYTICAL ~ h b O k h 7 ' O R Y  
hcaendum Report, EPA b O Y 3  
Page 2 of 4 

Sample I.D.: CH-122 (1603 L l 6SS i  
Date: iO/i4/87 
Matrix: Soil 

Compound 

D.L. = Detection Limit 
XD = sot Detected 

R e s u l t  







SCS LABORATORY T E S T  RESULTS 

RS60 L a n d f i l l  

; SERGENI, HAUSKINS d BECKWITH 
C-19 

1 CONSa lHO GLOTECHNCU ENGINEERS - - R O E N I X .  WS(H. *LBWVER(XIE S u n A  FE . Wl M E  C m .  EL PAS0 



LABORATORY TESTS - GAS SAMPLES 

RS60 LANDFILL 

I 5 ~ s  ANALYTiCftL L A E O R A T O H Y  

29615 VaLnuL Avenue 

I Long Beacn. CA 90606-1834 
(213) 535-9324 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I ----------------------------------------------------------------- 

I 
I 

I 

David Mikesell I 

Chemlst I 

I -----------------------------------------------------------------  
ndot7.rep27 C-20 

I 

T to: Xark Beizcr 

- rrom: Curtis B. Jenkins October 23. 1 ~ 8 7  

Job No.: it3694 Paae 1 of 25 

L A B O R A T O R Y  REPORT 

Samples: Fifteen (15) gas samples from Arizona Department of 
Transportation. Received 10/9/87, analyzed 10/17/87. 

Sample ID CHq co2 
(RS-60) - - - - - - - - - - - - - - -  :c 
CH65-9' /I600 8.4 11.3 
CH65-27'/1609 53.3 38.2 
CH76-7'/1669 0.6 7.9 
CH76-25' /I693 13.7 8.3 

CH-135-3'/1681 2.8 9.9 
CH-135-17' 11672 31.1 31.0 
CH107-12'11575 0.0 5.1 
CH-137-7'/1673 20.4 37.0 
CH-137-20' /I674 35.5 43.0 
CH113-8'/1604 1.5 19.5 
CH113-20' /I660 53.9 13.7 
CHll5-10'/1667 0.0 0.6 
RS60lField Blank/1668 0.3 4.4 
CH114-8'/1662 48.0 37.3 
CH114-25' 11663 23.0 25.1 

See attached sheets for volctxle organics. 



SCS ANALYTICAL L A B O ~ A T O R Y  
Adaendum Report. Volatile Organlc Analysls 
Paqe 2 of 25 

Sample I.D.: CH65-9'/1600 
Date: 10/23/67 
Matrix: Gas 

Compound 

Bromomethane 
Brornodichloromethane 
bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1,4-Dlchloroben- ,ene 
Dichlorodifluorornethane 
1.1-Dichloroethane 
1.2-Dlchloroethane 
1-1-D~chloroethene 
trans-1.2-Dichloroethene 
1.2-Dichloropropane 
CIS-1.3-Dichloropropene 
trans-1,3-D~chloropropene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1.1.1-Trichloroethane 
1,1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

D.L. = Detection Limit 
ND = Not Detected 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
1w0 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 



SCS ANALYTlCAL LABORATORY 
Addendum Report, Volatlle Organlc Analvsls 
Paqe 3 of 25 

Sample I.D.: CH65-27'/1609 
Date: 10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichloroben- ,ene 
1.3-dichlorobenzene 
1,4-dichlorobenzene 
Dichlorodifluoromethene 
1.1-dichloroethane 
1.2-dlchloroethane 
1.1-dlchloroethene 
trans-1.2-dichloroethene 
1,2-dichloropropane 
cis-1.3-dichloropropene 
trans-1,3-dichloropropene 
Hethylene Chloride 
1.1.2,2-tetrachloroethane 
Tetrachloroethene 
1,l.l-trichloroethane 
1,1,2-trichloroethane 
Trichloroet'hene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
1 0  
10 
50 
100 
100 
10 

100 
1 0  
50 
50 
50 

100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABO~ATORY 
Addendum Report, Volatlle Organlc Analysls 
Paqe 4 of 25 

Sample I . D . :  C H 7 6 - 2 5 ' / 1 6 9 3  
Date: 10/23/87 
Matrlx: Gas 

Compound 

bromomethnne 
Bromodlchloromethane 
Bromoiorm 
Carbon Tetrachlorlde 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-drchlorobenzene 
1.3-dlchlorobenzene 
1.4-dlchlorobenzene 
Dichlorodlfluoromethane 
1.1-dlchloroethane 
1.2-dichloroethane 
1.1-dlchloroethene 
trans-1.2-dichloroethene 
1.2-dlchloropropane 
CIS-1,3-dichloropropene 
trans-1.3-dlchloropropene 
Methylene Chlorlde 
1.1.2.2-tetrachloroethane 
Tetrnchlotoethene 
1.1.1-trlchloroethane 
1,1,2-trichloroethane 
Trichloroethene 
Trlchlorofluoromethane 
V ~ n y l  Chlorlde 

Result 

I 
I 
I 
I 
I 
I 

D.L. = Detection Lrmit 

I ND = Not Detected 

C-23 

; 

D .L .  
ppm v/v 

100 
10 
1 0  
10 
50 

100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
1 0  

100 
100 



SCS ANALYTICAL LABORATORY 
Addendum Report, Volatile Oraanlc Analysis 
Page 5 of 25 

Sample I.D.: CH-135-3'/1681 
Date: 10/23/87 
Matrlx: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chlorof orrn- 
Chloromethane 
Dibrornochloromethane 
1.2-dichlorobenzene 
1.3-dichlorobenzene 
1.4-dlchlorobenzene 
Dichlorodifluorornethane 
1.1-dichloroethane 
1.2-dichloroethane 
1.1-dlchloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cis-1,3-dichloropropene 
trans-1.3-dlchloropropene 
Methylene Chloride 
1.1,2,2-tetrachloroethane 
Tetrachloroethene 
1.1.1-trlchloroethane 
1.1.2-trichloroethane 
Trlchloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABORATORY 
Addendum Report, Volatile Organic Annlysls 
Page 6 of 25 

Sample I.D.: CH-135-17'11672 
Date: 10/23/87 
Matrix: Gaa 

Compound 

Bromomethane 
Bromod~chloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dxchlorobenzene 
1.3-dichlorobenzene 
1.4-dlchlorobenzene 
Dichlorodifluoromethane 
1.1-dlchloroethane 
1.2-dlchloroethane 
1.1-dlchloroethene 
trans-1.2-dichloroethene 
1.2-dlchloropropane 
cla-1,3-dichloropropene 
trans-1,3-dlchloropropene 
Methylene Chloride 
1.1,2,2-tetrachloroethane 
Tetrnchloroethene 
l.l,l-trichloroethane 
1.1.2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
so 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
1 0  

100 
10 

100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABORATORY 
Addendum Report. Volatlle Organlc Analysis 
Page 7 of 15 

Sample 1.D.: CH-137-7'/1673 
Date: 10/23/87 
Hatrlx: Gas 

Compound 

Bromomethane 
Bromod~chloromethane 
firomoform 
Carbon Tetrachlorlde 
Chlorobenzene 
Chloroethane 
2-chloroethylvlnyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dlchlorobenzene 
1.3-dichlorobenzene 
1.4-dlchlorobenzene 
D~chlorodifluoromethane 
1.1-dichloroethane 
1,2-dlchloroethane 
1,l-dichloroethene 
trans-1.2-dichloroethene 
1,2-dichloropropane 
cls-1.3-dlchloropropene 
trans-1.3-d~chloropropene 
Methylene Chlorlde 
1,1,2,2-~etrachloroethane 
Tetrachloroethene 
l,l,l-trlchloroethane 
1,1,2-trichloroethane 
Trlchloroethene 
Tr~chlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v/v 

100 
10 
10 
1 0  
50 
100 
100 
10 

100 
1 0  , 
50 
50 
50 

100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABORATORY 
Addendum Report, Volat~le Organlc Analysis 
Page 8 of 25 

Sample I.D. : CH-137-20'/1674 
Date:  10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
Bromodichlorornethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichlorobenzene 
1.3-dichloroben- ~ e n e  
1,4-dichlorobenzene 
Dichlorodifluoromethane 
1.1-dichloroethane 
1,2-dlchloroethane 
1,l-dichloroethene 
trans-1,2-dichloroethene 
1.2-dichloropropane 
cla-1,3-dlchloropropene 
trans-1,3-dlchloropropene 
Methylene Chloride 
1,1,2.2-tetrachloroethane 
Tetrachloroethene 
1,l.l-trichloroethane 
l,l,2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L .  
ppm v / v  

100 
10 
10 
10 
50 

100 
100 
10 

100 
10 
50 
50 
50 

100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
1 0  
100 
1 0  

100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABURATOFIY 
Addendum Report, Volatile Organic Analysls 
Page 9 of 25 

Sample L.D.: CH113-8'/1604 
Date: 10/23/d7 
Matrix: Caa 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof clrm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichlorobenzene 
1.3-dichloroben, -ene 
1.4-dichloroben- -ene 
Dichlorodifluoromethane 
1.1-dichloroethane 
1.2-dichloroethane 
1,l-dichloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cis-1.3-dichloropropene 
trans-1.3-dichloropropene 
Methylene Chloride 
1.1.2.2-tetrcchloroethane 
Tetrachloroethene 
l,l,l-trichloroethane 
1,1,2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

D.L. = Detection Limlt 
ND =. Not Detected 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 

l U  

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 
100 
100 



S c S  ANALYT'ICAL LAbORATOKY 
Addendum Report. Volatlle Organic Analysis 
Page 10 of 25 

Sample I.D.: CH113-20'/1660 
Date: 10/23/87 
Hatrlx: Gas 

Compound 

Bromomethane 
Bromod~chloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichlorobenzene 
1.3-dichlorobenzene 
1,4-dichlorobenzene 
Dichlorodifluoromethane 
1,l-dichloroethane 
1,2-dichloroethane 
1.1-dichloroethene 
trans-1.2-dichloroethene 
1,2-dlchloropropane 
cle-1,3-dichloropropene 
trans-1,3-d~thloropropene 
Methylene Chlorlde 
1,1,2,2-tetrachloroethane 
Tetrachloroethene 
l,l,l-trichloroethane 
1,1,2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v/v 

100 
10 
10 
10 
50 
100 
100 
1 0  

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 
100 
10 
100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTlCAL LABORATORY 
Addendum Report, Volatlle Organlc Analysis 
Page 1 1  of LS 

Sample I . D . :  RS60-Field Blank 
Date: 10/23/87 
Matrix: Gas 

Compound Result 

Bromomethane 
Bromod~chloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvlnyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichlorobenzene 
1.3-dichlorobenzene 
1.4-dichloroben, "ene 
Dichlorodlfluoromethane 
1.1-dichloroethane 
1.2-dlchloroethane 
1.1-dlchloroethene 
trens-1.2-dichloroethene 
1.2-dichloropropane 
cls-1.3-dlchloropropene 
trans-1.3-dichloropropene 
Methylene Chlorlde 
1.1.2.2-tetrachloroethane 
Tetrachloroethene 
1.1.1-trichloroethane 
1.1.2-trichloroethane 
Trlchloroethene 
Tr~chlorofluoromethane 
Vinyl Chloride 

D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
SO 
50 
100 
100 
100 
100 
11r0 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 

D.L. = Detection L,lmit 
gD = Not Detected 



SCS ANALYTICAL LABOHATOkY 
Addendum Report, Volatile Organlc Analysls 
Page 12 02- 25 

Sample I.D.: CH114-8'/1662 
Date: 10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichlorobenzene 
1,s-dichloroben, "ene 
1.4-dichlorobenzene 
Dichlorodifluoromethane 
1,l-dichloroethane 
1.2-dichloroethane 
1.1-dichloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cla-1.3-dichloropropene 
trans-1.3-dlchloropropene 
Methylene Chloride 
1.1.2.2-~etrachloroethane 
Tetrachloroethene 
1.1.1-trichloroethane 
1,1.2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ppm v / v  

100 
10 
10 
10 
50 
100 
100 
10 

100 
10 
50 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
SO 
10 
10 

100 
10 

100 
100 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABORATORY 
Addendum Report, Volatlle Urganlc Analysls 
Page 13 of 25 

Sample I.D.: CH114-2S'/lb63 
Date: 10/23/87 
Matrix: Gas 

Compound 

Bromomethane 
bromod~chlorornethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-chloroethylvlnyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-dichloroben, -en@ 
1,3-dicnlorobenzene 
1,4-dichlorobenzene 
D~chlorodifluoromethane 
1,l-dichloroethane 
1,2-d~chloroethane 
1,l-dlchloroethene 
trans-1.2-dichloroethene 
1.2-dichloropropane 
cis-1.3-dichloropropene 
trans-1,3-dichloropropene 
Methylene Chlorlde 
1,1,2,2-tetrachloroethane 
Tetrachloroethene 
1.1.1-trichloroethane 
l.l,2-trichloroethane 
Trlchloroethene 
Tr~chlorofluoromethane 
Vlnyl Chloride 

Result U. L .  
ppm v/v 

100 
10 
10 
1 0  
50 
100 
100 
10 

100 
10 
SO 
50 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
10 
10 

100 
10 

100 
100 

D.L. = Detection Lrmlt 
ND = Not Detected 



SCS ANALYTICAL LAbOHATOHY 
Addendum Report, Volatlle Organlc Analysls 
Page 14 of 25 

Sample I.D.: CH65-9'/1600 
Date: 10/23/87 
Matrix: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
l,3-Dichlorobenzene 
1.4-Dlchlorobenzene 

D.L. = Detection Limit 
ND = Not Detected 

Result D . L .  
ppm v / v  

5 0  
SO 
50 
50 
SO 
50 
50 
50 



SCS A N A L Y I ' l C A L  L A ~ U H A T U H Y  
Addendum Report. volatlle Organlc Analysls 
Paqe 15 0%. 55 

Sample I.D.: CH65-27'/1609 
Date: 10/23/87 
Hatrrx: Gas 

Compound 

benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 

ND 
N D  
ND 
NLJ 
h'D 
ND 
ND 
ND 

D.L. 
ppm v / v  

50 
50 
5 0  
50 
50 
50 
50 
50 

D.L. = Detection Limit 
ND = Not Detecced 



SCS ANALYTlCAL LABOHATURY 
Addendum iieport, Volatlle Grganlc ~ n a l y s i s  
Page l b  or 25 

Sample 1.D.: cH76-2S0/1b93 
Date: lU/Zd/d7 
Hatrlx: Gas 

Compound 

benzene 
Chlorobenzene 
Eth y lbenzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1.3-Dichloroben=ene 
1.4-Dlchlorobenzene 

D.L. = Detection Limit 
N D  = Not Detected 

Result D.L. 
ppm v / v  

50 
SO 
50 
so 
50 
50 
50 
50 



SCS ANALYTICAL LABOHATOAY 
Addendum Report. Volatlle Organlc Hnalysls 
Pa9e 17 of 25 

Sample I.D. : ~ ~ - 1 3 5 - ' ~ ' / 1 6 8 1  
Date: 10/23/67 
Matrix: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1,2-Dichlorobenzene 
1.3-D~chlorobenzene 
1.4-Dichlorobenzene 

D.L. = Detection Limit 
ND = Not D e t e c t e d  

U.L. 
ppm v / v  

50 
50 
50 
50 
50 
50 
50 
SO 



SCS A N A L Y T I C A L  L A B O ~ A ' I ' U H Y  
Addendum Report. Volatlle Urganlc ~ n a l y s l s  
Page 1 8  of LS 

Sample I.D. : CH-135-17'11672 
Date: 10/23/87 
Matrix: G a s  

Compound 

Eenzene 
Chlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dlchloroben=ene 

D.L. = Detection Limit 
N D  = Not Detected 

Result LJ.L. 
ppm v / v  

50 
50 
50 
biJ 
SO 
5iJ 
50 
SO 



SCS A N A L Y T I C A L  L A B C J ~ ~ A T U H Y  
Addendum heport. Volat~le urganlc Anniysls 
Paqe lY 0% 15 

Sample I . D .  : CH-137-7'/1673 
Date: 10/23/&7 
Matrix: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1,2-Dichlorobenzene 
1.3-~ichlorobenzene 
1.4-Dichlorobenzene 

D.L. = Lletectlon Limit 
ND = Noc Detected 

Kesult U.L. 
ppm v / v  

50 
50 
50 
50 
50 
50 
50 
50 



SCS ANALYTlCAL LABORATORY 
Aadendum Report. Volatlle Organlc Analysls 
Page 20 oi 25 

Sample I .D. : .CH-137-20' 11674 
D a t e :  10/23/87 
Matrlx: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethyl ben, -ene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

D.L. = Detection Limit 
ND = Not Detected 

Result 1S.L. 
ppm v / v  

SO 
50 
50 
50 
50 
50 
50 
50 



SCS ANALYTlUAL LABUHATOKY 
Addendum Report, Volatile Organic ~naivsls 
Page 21 of 25 

Sample 1.D.: CH113-8*/1604 
Date: 10/23/87 
H a t r l x :  [;as 

Compound 

benzene 
Chlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1.8-Dichlorobenzene 
1,4-Dlchlorobenzene 

Result 

N D  
ND 
ND 
ND 
N D  
NIJ 
ND 
N D  

I J .  L .  
pprn v / v  

SO 
5u 
5U 
30 
bil 
SO 
SO 
SO 

D.L. = Detection Limit 
ND = Not Detected 



Sc'S ANhLYi'iCAL LABOHATOHY 
Adaendum Report, Volatlle Organic hnalysls 
Page 22 05 25 

Sample I.D.: CHll3-20'/1660 
Date: 10/23/87 
Matrlx: G a s  

Compound 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1,4-Ulchlorobenzene 

U.L. = Detection Limic 
NU = Not Detected 

kesult D.L .  
ppm v/v 

50  
'3u 
so 
30 

50 
3U 

50 
!3u 



5CS HNALY' l ' lCAL L h b u r c ~ T u R Y  
Addenaum Keport. Volatlle urganlc Analvsls 
Page Lj oi 3 

Sample I.D.: HS-60/Fleld Blank 
Uate: lU/Z3/87 
Natrlx: G a s  

Compound 

Benzene 
Chlorobenzene 

-ene Ethylben- 
Toluene 
Xylenes 
1,2-D~chlorobenzene 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 

Hesu i t D . L .  
ppm v / v  

50 
'3u 
50 
50 
so 
3u 
50 
SO 

D.L. = Detection Limit 
ND = Not Detected 



SCS ANALYTICAL LABURATURY 
hddenaum Report. Volatlle Organlc Analysls 
Page 14 of '5 

Sample I . D . :  CHll4-8'/1662 
Date: 1 ~ / 2 3 / 6 7  
M a t r l x :  G a s  

Compound 

Benzene 
Chlorobenzene 
Ethy l benzene 
Toluene 
Xylenes 
1.2-Dichlorobenzene 
1,3-Dlchlorobenzene 
1.4-Dlchlorobenzene 

D.L. = Detection Limit 
ND = Not Detected 

kesult U.L. 
ppm v / v  

SO 
30 
SO 
SO 
50 
5u 
SO 
50 



SCS ANALYI'lCAL LABuHATORY 
Adaendum Report, Volatlle Organlc Analysis 
Page 25 or' 25 

Sample I. D. : CH114-25' /I663 
Date: 10/23/87  
Jlatrlx: Gas 

Compound 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
1.2-Dlchlorobenzene 
1,3-Dlchlorobenzene 
1.4-Dichlorobenzene 

D.L. = Detection L i m i t  
ND = Not Detected 

Kesult D.L. 
ppm v / v  

50 
50 
SO 
50 
50 
SO 
50 
50 



LABORATORY TESTS - SOIL SAMPLES 

RS60 LANDFILL 

S C S  A K A L Y T I C H L  LABORATORY 
Z d 6 u  W a l n u t  Avenue 

Long beach. CA 30bO6-1833 
(213) 595-9324 

MEMO 

- 
lo: Mark Yel=er 

From: Curtis B. Jenkins October 14, 1987 

Job So. : 18694 Paae 1 or' 6 

LABORATORY REPORT 

Samples: Seven (7) soil samples from Arizona Department of - 
~ r n n a p o r t a t ~ o n .  Hecelved 10/1/87, analyzed 10/14/87. 

EC C1- Cd N 1  P b  Sample ID p 3  Zn Cu 
c kS6cJ) umhos/cm - - - - - - - - - - - - - -  m g / b < g  - - - - - - - - - - - - - - - - -  

Sample ID 
c iistjo 
ls68/ CH-135 
.;573/ CH-135 
1572/CH-137 i 
157s CH-137 
1576/CH-115 
lSbS/CH-107 
1 & 5 & i C ~ - 1 3 5  

Hex. Chromlum 
- - -  mg/kg--- 

< O .  5 
(0.5 
( 0 .  S 
(0.5 
i0 .S  
c0.S 
( 0 .  S 

EPA &080 (PCB's only) - see attached sheets. 

i ~ a v i d  Mikesell Curtis B.. J,&n~lns 
Chemist ~sborator~,.h~rector . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

adoc2. rep26 ' C-45 



SC3 ANALYTlCnL LABORATORY 
Addendum Report. EPA 80&0 
Page 2 of b 

Sample I.D.: CH-135 (1568 f. 1573) 
Date: 10/14/57 
Matrix: Sol1 

Compound 

PCB-1016 
PCB-1221 
PCB- 1232 
PC8- 1242 
PCB-1248 
PCB- 1254 
PCB-1260 

D.L. = Detection Limit 
ND = Not Detected 

Result D.L. 
m g / k s  

ND 1 
ND 1 
ND 1 
ND 1 
ND 1 
ND 1 
ND 1 





S C S  AKALYTICAL L A B O R A T O R Y  
Addendum R e p o r t .  EPA 8080 
P a q e  4 of  6 

Sample I . D . :  CH-115 (1576) 
D a t e :  10/14/87 
Matrix: 5011 

Compound 

D.L. = Detection L l m l t  
N i l  = Not a e t e c t e d  

R e s u  1 t 



5'2.5 ANALYTICAL LABORATORY 
Adden d u m  R e p o r t ,  EPA 8i)812 
?age 5 of' t; 

S a m p l e  I .D. : CH-107 (1565) 
D a t e :  10/14/87 
Matrlz: S o i l  

C o m p o u n d  

3 . L .  = D e t e c t i o n  Llmlt 
N 3  = N o t  Dececced 

kesult 



SCS A N A L Y T I C A L  LABOkATOHY 
Addendum 3 e p o r t .  E P A  eO-50 
Pase ti oi 6 

Sample  I.D.: CH-135 (16585 
Date: 10/14/87 
Matrix: Soil 

PCB-1ClI6 
PCB-1221 
PCB - i 232 
PCB- 1242 
PCB-1246 
PCB- 1254 
PCB-i26O 

D . L .  = Detection i l m i t  
ND = N o t  D e t e c t e d  

Result 



R C S  ANALYTXCAL LAbORATORY 
2860 W a l n u t  Avenue 

Long Eezich, CA CIO'06-1834 
(223) 595-9324 

MEMO 

To: E a r l t  Beizer 

From: Curtis E. Jenkins October 14. 1967 

Job No.: 18654 Page 1 of 5 

................................................................. 
LABORATORY REPORT 

Samples: Seven (7) soil samples from Arizona Department of 
Transportation. Received 9/29/87. analyzed 10/13/&7. 

Sample ID pH EC (21 - C d  N i  Pb Z n  Cu 
(RS60) umhos/c," -------------- m g / ) < g  ----------------- 

Sample ID 
< RS60 > 
f 589 
1593/1' 
1592/5' 
0066/5' 
1590/5' 
15621 5' 
1557/1' 

Hex. Chromium - - - mg/kg--- 

(0.5 
(0.5 
(0 .5  ' 
(0.5 
(0. 5 
(0.5 
(0.5 

EPA 8080 (PCB's only) - see attached sheets. 

, 
I 

I 

I David Mikesell . nkins 
Chemist . Laborato 



SCS ANhLYTlCAL LABORATORY 
Addendum Report, EPA b080 
Page 2 of 5 

Sample I.D.: CH 114 (1592 C 1593) 
Date: 10/14/87 
Matrix: Soil 

Compound 

D.L. = Detection Limit 
ND = Not Detected 

Result D.L. 



SCS ANALYTICAL LABORATORY 
Addendum Report, EPA 8080 
Page 3 of 5 

Sample I.D.: CH 76 (1589 6 1590) 
Date: 10/14/87 
Matrix: Soil 

Compound 

PCB-1016 
PCB-1221 
PCB- 1232 
PCB-1242 
PCB-1248. 
PCB-1254 
PCB-1260 

D.L. = Detection Limit 
ND = Not Detected 

Result D.L. 
m 9 / k 9  
1 
1 
1 
1 
1 
1 
1 



SL'S A N A L Y T I C A L  L A B O R A I ' O R Y  
Addendum Report, EPA 8080 
Page 4 of 5 

Sample I.D.: CH 65 (1562 C 1557) 
Date: 10/14/87 
Matrix: Soil 

Compound Result B.L. 
m9/kg 
1 
1 
1 
1 
1 
1 
1 

D.L. = Detection Limit 
ND = Not Detected 





I WA'T'ER SC\I.lF" X t.IG IIEC1lKD ----------------------- 

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

I 
---------------- ------ ---.--- ------.-------- ---- ------ ------------------------------- 
I2elllal. I:: --M~_e~-c;t_e_ar_ed~u_~?~a_tt_ex~a~~~xJ_m_ate_1~ Y1_/~-h~o~~II- ----I--- -----I-.- ---------a 
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LABORATORY TESTS - WATER SAMPLES 

RS60 LANDFILL 

3t:S .qhit+LY7'11:~L L f i B D R A T i t H Y  
236O Walnut Avenue 

Lonu beach. CA 40806- lu 3 4  
!213) 595-9324 

1'0: Hsrk Beizer 

From: Curtis B. Jenkins October 30. 1987 

Job No.: 18694 Paue 1 or' 15 

LABORATORY REPORT 

Samples: Ten (10) water samples from Arizona Department of 
Transportation. Recelved 10/13/87. analyzed 10/26/87. 

Sample ID As Ea Cd Cr P b  H ?  S e  
- - - - - - - - - - - - - - - - - - - - - - -  mg/L----------------------- 

18694/401 1.9 (0.5 (0.03 C0 - U S  (0.5 (0.02 1.6& 
CH61-18694 0..25 ( 0 . 5  <0.03 C0.05 <0.5 (0.02 0.62 

/ 4 0 2  

Sample ID A 9  CN - - - - -  rng/L---- 
18694/401 (0.06 1.57 
CH-61/18694 (0. 06 1.35 

EPA 601 and EPA 602 - see attached sheezs. 

Davld Mikesell 
Chemist 

adot8.rep28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C-5 8 



SCS ANALYTICAL L ~ h u k ~ l ' o R Y  
Adaendum Report. EPA 601 
Page 2 of 13 

Sample L . D . :  1&694/320 
Date: 10/30/87 
Matrlx: Water 

Compound 

Bromomethane 
brornod~chloromethane 
Bromof orm 
Carbon Tetrachloride 
Chloro~enrene 
Chloroethane 
2-Chloroethylvlnyl Ether 
Chloroform 
Chiorometnane 
Dlbromochlorornethane 
1.2-Dlchloroben=ene 
1.3-Dlchloroben=ene 
1.4-Dlchlorobenzene 
D l c h l o r o d ~ f l u o r o r n e t h s n e  
1.1-Dlchloroethane 
1.2-i3lchloroethane 
1.i-Dlchloroethene 
trans-1.2-Dlchloroethene 
1.2-Dlchloropropane 
cis-1.5-Dlchloropropene 
trans-1.3-Dlchloropropene 
Hetnylene Chlorlde 
1.1.2.2-Tetrachloroethnne 
Tetrachloroethene 
1,l.l-Trichloroethane 
1,1.2-Trrchloroethane 
Tslchloroethene 
Tr~chlorofluoromethane 
Vlnyl Chloride 

D.L. = Detection Llmlt 
ND = Not Detected 

Result 

ND 
N l j  
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N t J  
ND 
ND 
ND 
N O  
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NU. . 

1.5 
ND 
ND 

D.L.  
u511 
1 
i 

1 
1 
1 
1 

1 
1. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 



SCS ANALYTICAL LABOF.(A1'ORY 
Addendum Keport. EPA 601 
Paqe 3 of 13 

Sample I . D . :  1 8 b Y 4 / 3 2 7  
Date: 10/30/87 
Mntrlx: Water 

Compound 

Bromomethane 
Bromodlchloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvlnyl Ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.3-Dlchlorobenzene 
Dichlorodlfluoromethane 
1.1-Dlchloroethane 
1.2-Dlchloroethane 
1.1-Dichloroethene 
trans-1.2-Dichloroethene 
1.2-Dlchloropropane 
cls-1.3-Dichloropropene 
trans-1.3-Dlchloropropene 
Hethylene Chloride 
1,1,2.2-Tetrnchloroethane 
Tetrachloroethene 
1.1.1-Trlchloroethane 
1,1,2-Trichloroethane 
Trlchloroethene 
Trichlorofluoromethane 
Vlnyl Chloride 

D.L. = Detection Limit 
ND = Not Detected 

Result 



SCS ANALYTlCAL LABORATORY 
Addendum Report, EPA 601 
Page 4 of 13 

Sample I.D.: 18694/321 
Date: 10/30/87 
Matrix: Water 

Compound 

Bromomethane 
Bromodichloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvlnyl Ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-Dichlorobenzene 

-ene 1.3-Dichloroben- 
1.4-Dlchlorobenzene 
D~chlorodlfluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dlchloroethene 
trans-1.2-Dichloroethene 
1.2-Dlchloropropane 
cls-1.3-Dlchloropropene 
trans-1.3-Dichloropropene 
Hethylene Chloride 
1.1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,l.l-Trichloroethane 
1.1.2-Trichloroethane 
Trlchloroethene 
Trichlorofluoromethane 
V ~ n y l  Chloride 

D.L. = Detection Limit 
ND = Not Detected 

Result 



SCS ANALYTlCAL LAbOKATURY 
Addendum Report, EPA 601 
Page S of 13 

Sample I.D.: CH-61-186941323 
Date: 10/30/87 
Matrix: Water 

Compound 

Bromomethane 
Bromodlchloromethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-Dlchlorobenzene 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
Dichlorodlfluoromethane 
1.1-Dichloroethane 
1,2-Dlchloroethane 
1.1-Dlchloroethene 
trans-1.2-Dichloroethene 
1,2-Dichloropropane 
cis-1.3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene Chloride 
1,1,2.2-Tetrachloroethane 
Tetrechloroethene 
l,l,l-Trichloroethane 
1i1.2- richl lo roe thane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Result D.L. 
ug/l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 .  
1 
1 
1 
1 
1 
1 
1 
1 
1 

D.L. = Detection Limlt 
ND = Not Detected 



SCS ANALYTlCAL LABu~A~'UKY 
Addendum Heporc, EPA 601 
Pase 6 of 13 

Sample I.D.: CH-61-18694/82S 
Date: 10/30/87 
Matrlx: Water 

Compound 

Bromomethane 
Bromodichloromethane 
Eromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylv~nyl Ether 
Chloroform 
Chloromethane 
D~bromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichloroben=ene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-bichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1.2-Dichloroethene 
1.2-Dichloropropane 
cls-1.3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene Chlor~de 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,l.Z-Trichloroethane 
Trichloroethene 
Tr~chlorofluoromethane 
Vinyl Chloride 

D.L. = Detection Lxmlt 
ND = Not Detected 

Result 



SCS ANALYTICAL LAbOKATORY 
Addendum Report, EPA 6U1 
Pnqe 7 of 13 

Sample I.D.: CH-61-186Y4/326 
Date: '10/30/&7 
Matrlx: Water 

Compound 

Bromomethane 
Bromodichlorornethane 
Bromof orm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-Dlchlorobenzene 

-ene 1.3-Dlchloroben- 
-ene 1.4-Dichloroben, 

Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
trans-1.2-D~chloroethene 
1.2-Dlchloropropane 
cls-1.3-Dichloropropene 
trans-1,s-Dichloropropene 
Methylene Chlorlde 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Tr~chloroethene 
Trlchlorofluoromethane 
Vinyl Chloride 

D.L. = Detect~on Limlt 
ND = Not Detected 

Result 





SCS A N H L Y * I ' ~ C ' A L  L A ~ U I ? A I ' O H Y  
hdoendum Keport. l iPA b ~ ) 2  
Paqe Y of 1 3  

Sample I.U.: lab%4/327 
bate: 1U/30/87 
Mscrlx: Water 

Compound 

benzene 
Cnlorobenzene 
Ethylbenzene 
I'oluene 
Xylenes 
1.2-I~lchloroben=ene 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 

Result 

D.L. = Detection Limit 
ND = Not Detected 





SCS A N A L Y l ' l C A L  L A B U K A I ' O ~ Y  
Addendum keport, EPA 602 
Page 1 1  of 13 

Sample I . D . :  C H - 6 1 - 1 8 6 9 4 / 3 2 3  
Date: 10/30/87 
Matr~x: Water 

Compound 

Benzene 
Chlorobenzene 
Ethyl~enzene 
Toluene 
Xylenes 

~ e n e  1.2-Dlchloroben- 
1.3-Dlchlorobenzene 

-ene 1.4-Dichloroben- 

D.L. = Detection Li m i t  
ND = Not Detected 

Result 









LABORATORY TESTS - SOIL SAMPLES 

SRP56 LANDFILL 

SCS ~ N ~ L ' r ' l ' l c h L  iH!5UkA?'uFtY 
i & b V  Walnut Avenue 

Lonq Beach. CA 90806-1834 
(213) b3b-Y324 

1 0 :  Mark Belzer 

Job No. : 18694 P a ~ e  1 of 3 

Samples: Four (4) soil samples from Arizona Department of 
Transportation. hecelved 11/20/87, analyzed 12/7/87. 

Sample ID C1' Cd N i  P b  Z n  Cu 
(SRP-56) ----------------- mg/kg-------------------- 
CHlS3-15'/16S4 9 . 6  tO.l 12.7 (1 26.0 < O .  2 
CH153-25' 11605 15.0 (0.1 15.9 < 1 23.6 6.5 
CHlSS-15' / 1 6 ~ 7  16.0 (0.1 7.8 7.8 93.7 52.3 
CHlS3-25'11606 14.5 (0.1 9.2 (1 58.6 18.8 

Sample ID cr+b EC pH 
(SKP-56) rng/ka umhos/cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CHlS3-15' /lbS4 < O .  S 140 8.8 
CH153-2S'/l6OS (0.5 150 9.0 
CHl5S-is' /1b07 C U . 5  160 8.4 
CH15S-2b' /I606 (0.5 120 8.9 

S e e  attached sheets f o r  PCB's. 



SCS A N A L Y m 1 ' l C A L  L A B U R A ~ ' O K Y  
Addendum Report. EPA 8 O b O  

Paqe 2 of' 3 

Sample i . L ) . :  CHI53 Composite (SHP-56) 
bate: 1 2 / a / 6 7  
Matrlx: Soil 
Proiecr # :  18694 
Flle # :  adot&.re~29 

Result 

U . L .  = uetectlon Limit 
ND = Not Lletected 



SCS: A N A L Y I  1CAL L A H U ~ A ~ ' U H Y  
A d a e n o u r n  H e p o r t .  l i P ~  & L ) ~ % u  ' 

Paqe 3 or 3 

S a m p l e  I . L I . :  C ' H 1 5 S  Cornposlte (SKP-3b) 
D a t e :  l L / & / a 7  
Hatrlx: Soil 
F r o ~ e c t  # :  18694 
Flle # :  adot8.rep29 

D . L .  = Detection L l r n i t  
N D  = Not Uetected 

Kesult 



C H A I N  OF CUSTODY RECORDS FOR 

G A S ,  S O I L  & WATER SAMPLES 

; SERGENT, HAUSKlNS & BECKWITH 

1 COISWTINO G E O T E C H N K U  E N G I N E E R S  
C-75 

- , - PHOENIX. ~ U C S O N .  ~ V O V E R O V E .  S U ~ A  FE . SUT WE cm. EL PW 



I CHAIN OF CUSTODY RECORD 
f \ 

SCS 
ENGINEERS 
rolr  iy b r a  w 
t- YOIOI brr* L A  

I ' 

f PERSONNEL SITE INfORMATlON 

I 
I 
I 
I 
I .  

I 

12111 0 1  9544 

sampler (Signature) -<&k &M 
L 

Job Name A7)FT 
---4,.; /' ' 

Phone I . ' ,  A. /3 - ,-LO&, Job Number / fi [, (7; 
i "  

Sample Locatton /?A0 
Field Crew Supervisor 

Field Company 

Project Geologlst/Englneer a ~9 /< 7~ I / J )?~  ,if? P.O. Number 
I 

I 

~elinquish'ed by (~i~nature)' ' 

I 
/uo A / c , ~ / - b c  q c  /9&7 /;p 5 

/ ~~ L@ - fl6 ~ 4 6  ~ 0 :  W/ /j- Q Y ~ ~ I  /JIC$ 

T ime 

Date T lme 

I 
I 

Analysis laboratory should complete "sample cond. upon receipt" section below, 
sign, and return copy to Shipper 

Sample Sample No. of Site Date Analysls Sample Cond. 
Number - & Cont. Identiflcatlon Sampled RequeS ted , Upon E e c e i ~ t  

/&&j I - / @-7L YPf /?,I!; - 
3 i - / / 7 ,fFpr . 1 
/ bi.1 
1!az 
/m L- 

I 

I _i 7 
/ b b ~  i 

/k7 l- 
/kb 0 I - 

I - - - 
/&Z -, ) - 4  f f  /b/4 1 

I - 
i - - I - 

I f Remarks: 



CHAlN OF CUSTODY RECORD 
>La 

{ ENGINEERS I 
I 

PERSONNEL SITE INFORMATION 

Sampler (Signature) ?& I+ r 1 J O ~  iame f l  11 T Y 
Phone d Job Number / KC- (3 C) 

~ a m p l e ~ o c a t i o n  7 <;&  LO 
Fleld Crew Supervisoi 

Fleld Company 

Project Geologls:/Engineer P.O. Number 

Date Time 
A'. 

- 
 el lnqulshedvby (Slgnature) heceived by (Signature) Date Time 

I I I 

Analysis laboratory should complete "sample cond. upon receipt" section below, 
, sign,  and return copy to Shipper 

Sample Sample No. of Site Dcte Analysis Sample Cond. 
Number J Y K  Cont. - Identlflcatlon Sam2led 

I 
/o - j 3  

I 

323 GLC; / w-t.1 - / S ' G ~ J  10-/x L-P / / L,C 2 J 

N - / i /  - 1 8 ~ 4 4  0 - L-c / /L.  fl 7- '' 

322, - Get! I C / ~ - ~ / - I % L C / ~  ,n-,? .- 
. . 

\ 

Remarks: 



CHAIN OF CUSTODY RECORD 

1 ENGINEERS 1 
( PERSONNEL SITE INFORMATION 

Job Name A m  
Phone Job Number 

L 

Sample Locat Ion 

I Field Crew Supervisor I 
Field Company 

Project Geologist/Englneer &cl$ P.O. Number 

I Time 

 el inqiished by ( ~ i ~ n a j u ; e )  I Received by (lign,fe) Time 
/' 

I f / I I 
w 

Analysis labordtory should complete "sample cond. upon receipt" section below, 
sign, and return copy to Shipper 

Sample Sample NO. of Site Date Analysis S a m ~ l e  Cond. 
Number 3% Cont . Identification Reouested . Upon Peceipt 

I $/1,!i<~,fij f 

I Remarks: 

C-78 



I CHAIN OF CUSTODY RECORD 5 

I 
SCS 

bol l  I n (  ).*a )U 

Pf RSONNEL SITE INFORHATION I -  brn LA I mo 1 

I 11 Ill 0 6  nu 

Sampler (Signature) a /  &k Job Name ~ m r  
I +fj'5qq! Phone Job Number /A'&% 

Sample Location $@-% 

FIeld Company 4 f s  
Project Geologlst/tngineer P.O. Number 

I I I 

Analysis laboratory should complete "sample cond. upon receiptu section below, 
sign, and return copy t o  Shipper 

Re1 lnqui shed by (Signature) Rece \ved by (Signature) 

S m p l e  Sample NO. of Site Analysis Sample Cond. 
AIL Cont. Identiflcatlon Requested Upon Fecefpt 

c? A,- 
I j  - ,  / 

Date T ime 

I f Remarks: 



CHAIN OF CUSTODY RECORD f \ 

( B  
X S  

' ENGINEERS 
SITE INFORnkT ION 

Sampler (Signature) Job Name q ~ & ) f  
Phone Job Number / ,L{-L&/ 

xample ~ocatton <7K{7 #% 
Fleld Crew Supervisor 

. /I 
Fleld Company /j(fb 
P ~ o ) c c ~  teologl St/tngineer -) P.0. Number 

/ 

Time 1 ;7::?0-%? /; 30 
Re1 lnquished by (Slgnature) Received by (Signature) Date Tlme 

-- - 

Analysis laboratory should complete "sample cond. upon receipt" sectlon below, 
sign, and return copy to Shipper 

Sample Sample No. of Site Date Analysis Sample Cond. 
Cont . fdentiffcatfon Resues ted Upon Feceipt 

I Remarks: 



OF CUSTODY RECORD 1 
S q l e r  (Stgn4turt )  Job U ( r W  

/P?/c-  

Tte ld  C a p r n y  --- 
prajm t ~ l w ~ r f / ~ v ~ m r  ~ ! ! ! / + - / - I / ~ ' ~ ~  ::h'tg P . O .  NU**~ -- 

( . . /7  C-/> , t c 7 - -  I 
An4lysir laboratory s h o u l d  completa ' s W v 1 6  Cond, utwn r ~ a l p t '  aectlon bllw, 

slgn, rnd rrturn copy t o  Shlpmr 
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JOE NU. 1 ~ ~ 3 ; 7 , . - . y 5 ~ ,  

W.O. NCI. 1.8 
DATE 2: ,/ 1. 7 ,/ (313 

WE]:GtIT 0.E IN AIF:: 2C!1.5. 6 
--------- 

ldEI13Hl" SSW 'JN A I R  2125.6 
--------- 

WE I GHT I N  WATEF? 1327. (1) 
---------- 

E;ULI.::: SF GE SSU -. '7 662 

AF'12AF:ENT SF' GF;: 2. 13.77 - 



..JQB NU. E87-.5G 
W.O. I'.II:~. 1.8 

WEIGI-IT 0.D IN AIL: 1655.8 
--------- 

WEIGHT SSU IN AIR 1736.7 
---..------ 

WE I G H T  1: r\l WA"rEF: 1045. 4 
--------- 

BULI.::: SF' GR SSD 2 , 5 1 '7 ,&. 

EUI-I.::: SF' Gi;.l .:, .L . 3qc -8 - -1 

AFF:'ARENT SF' GE .-, . 
i.. 713 

ABESORF'TION 
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DATE :2 / :I. :.'/ 88 

WEIGHT' U.U I N  AIL: 1.197.4 
---.....----- 

WEIGHT SSD I N  A I R  1272.6 
--------.--- 

bJEIGHT I N  WATEF.: 775.5 
--------- 
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SEEGENT, HAUSK I NS dr EEC:F::W I TH 

POINT LOAD INDEX TEST 

JOB NO Ea7-56 
XIATE 7, / 1 i-) ,/ E: i 1 ... 
W.O. NO. 1 f3 

F'ROJEIZT EAST F'AF'AGO/HOHOt:::AM 
LU1::AT I ON 
----..--- .-----.------------------------. -... ----.---.-------.------ ..---- ---------.-.----- ---.-----------------------------------------------------------------.---- 

TYPE OF TEST: UIAMETEAL 

LAB NO BORING NO DEPTH U L F' -r .n C: .H. 

(C:M 1) (: iI: M 1) C L B  :) (:PSI:) (F'SI:) 
------------.------------------------------------------------------------- 

5 8 (I WC:C-€ 4 4 '  6 .  1(1)(:) 7. 75(:) 7 4 (:I 212 2,5413 
68 1. wCC-'3 54 ' 4.  5(1)0 5.735 6 (1) (1) 27 1 33.30 
€13'2: \.JCC-11 313.5, 5..~4(1) 5 . 7 (1) (1) 5 (1) (:I 1 )  2248 
E;83 wC:1=-13 3 1 7 6 . 1 (11 (1) 6.335 3 . 4  (1) 4 (:I 3:) 1 
(58.1. WCII:-15 32.5, 6. 100 7 . 3 0 5  58 (1) 166 2(:)7G 

* AFTEF:: INTEFlNAT I ONAL SOC: I ETY OF F;.:OC:t::: PIECHANI C:S, 
Do12 NO. 1, OI~TOBEE, 1'372 

**AFTER: 1NTEE:NATIONAL JOURNAL OF ROC:t::: IqECHAN1C:S l'z 
MINING SCIENl:ES, VOL. 17, NO. 4,  AUGUST, 1'380 
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ARIZONA DEPARTMENT OF TRANSPOR~ATION 
HIGHWAYS DIVISION 

206 South Seventeenth Avenue Phoenix, Arizona 85007 

ROSE MOFFORD 
Governor 

CHARLES L. MILLER 
Director 

W.O. FORD 
State Engineer 

Mr. Richard Perreault 
Project Manager 
Flood Control District of Maricopa County 
3335 W. Durango Street 
Phoenix, Arizona 85009 - 

RE: Salt River Channelization 
Preliminary Geotechnical Investigation Report 

Dear Dick: 

Attached is a copy of the preliminary Geotechnical 
Investigations Report for the Salt River Channelization. 
Please review and comment. 

Very truly yours, 

~harles -K. Eaton - 
Corridor Engineer rn 
Urban Highway Section 

I HIGHWAYS AERONAUTICS MOTOR VEHICLE PUBLIC TRANSIT ADMINISTRATIVE SERVICES TRANSPORTATION PLANNING 



1m1 SERGENT, HAUSKINS & BECKWITH C O N  s L T l  N  G G E O T E c  Y N  I c A  E N  G I N E E  R s  
+ 1v1B1\ A P P L I E D  S O I L  M E C H A N l C S  . E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  HYDROLOGY 

B  D W A I N E  S E R G E N T  P  E  J O H N  B  H A U S K I N S  P  E  G E O R G E  H B E C K W I T H  P  E  R O B E R T  D  B O O T H  P  E  

- t -  L A W R E N C E  A  H A N S E N  PH D  P  E  M I C H A E L  L  R U C K E R  P E  R O B E R T  L  F R E W  S U A N G  C H E N G  P  E 
R A L P H  E  W E E K S  P  G R O B E R T  W  C R O S S L E Y  P E  J A M E S  H  C L A R Y  C  P  G  J A M E S  R  F A H V  P E  
O A R R E L  L  e U F F l N G T O N  P E  J O N A T H A N  A  C R Y S T A L  P E  N I C H O L A S  T K O R E C K I  P  E  M I C H A E L  H U L P K E  P G  
D O N A L D  V A N  B U S K I R K  P  G  P A U L  V S M I T H  P  G  G E R A L D  P  L I N D S E Y  P  G  . D A V I D  E P E T E R S O N  P G  
D A L E  V  B E O E N K O P  P  E N O R M A N  H  W E T 2  P E  R O N A L D E  R A C E R  P G  A L B E R T  C  R U C K M A N  P  E  

P A U L  K A P L A N  P E 

March 1 7 ,  1 9 8 8  

DMJM 
300 West C l a r e n d o n  Avenue 
S u i t e  3 3 5  
P h o e n i x ,  A r i z o n a  85013-3499 

SHB J o b  No. E87-56CH 
L e t t e r  No. 168 

A t t e n t i o n :  T u r a n  C e r a n ,  P.E. 
P r o j e c t  Manager 

Re: E a s t  Papago  - Hohokam - 
Sky H a r b o r  F r e e w a y s  

ADOT P r o j e c t  Nos. RAM 600-5-305, 
RAM 600-3-309 & RAM 601-0-302 

A r i z o n a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  
M a r i c o p a  C o u n t y ,  A r i z o n a  

G e n t l e m e n :  

Our P r e l i m i n a r y  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  f o r  D e s i g n  
S e c t i o n  7 ,  S a l t  R i v e r  C h a n n e l i z a t i o n ,  o f  t h e  r e f e r e n c e d  
p r o j e c t  is s u b m i t t e d  h e r e w i t h .  T h i s  r e p o r t  i n c l u d e s  r e s u l t s  
o f  t e s t  d r i l l i n g  and l a b o r a t o r y  a n a l y s i s ,  and p r o v i d e s  p r e -  
l i m i n a r y  r e c o m m e n d a t i o n s  f o r  t h e  d e s i g n  of  g r a d e  c o n t r o l  
s t r u c t u r e s  and c h a n n e l  bank p r o t e c t i o n .  

S h o u l d  any  q u e s t i o n s  a r i s e  c o n c e r n i n g  t h i s  r e p o r t ,  w e  would 
b e  p l e a s e d  t o  d i s c u s s  them w i t h  y o u .  

R e s p e c t f u l l y  s u b m i t t e d ,  

REPLY TO: 3232 W. VIRGINIA. PHOENIX.  AR IZONA 85009 

PHOENIX TUCSON ALBUQUERQUE SANTA F E  S A L T  LAKE C ITY  E L  PAS0  

(602) 272-6848 (602) 792-2779 (505) 884-0950 (505) 47 1-7836 (801 ) 266-0720 (915) 564-1017 


