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TECHNICAL GUIDANCE MANUAL 
SOLID WASTE DISPOSAL PROGRAM 

SOLID WASTE WATER QUALITY ASSESSMENT TESTS (SWATs) 
PROPOSALS AND REPORTS 

I. PREFACE 

I t has long been known t h a t s o l i d waste d i s p o s a l s i t e s d e s i g n e d 
to r e c e i v e o n l y domestic or commercial w a s t e a l s o r e c e i v e some 
hazardous w a s t e . I t i s n e a r l y i m p o s s i b l e to p r e v e n t some 
hazardous w a s t e s from e n t e r i n g t h e s e s i t e s . F o r many y e a r s , most 
r e g u l a t o r y agency s t a f f f e l t t h a t only small q u a n t i t i e s of 
hazardous w a s t e s were r e c e i v e d b y o r d i n a r y s o l i d waste d i s p o s a l 
s i t e s . F u r t h e r , i t was l a r g e l y p e r c e i v e d t h a t t h i s hazardous 
waste would be d i l u t e d or adsorbed by t h e r u b b i s h to the p o i n t 
where s i g n i f i c a n t q u a n t i t i e s , i f any, would not r e a c h ground 
w a t e r . 

I n r e c e n t y e a r s , however, w e have seen s c a t t e r e d i n d i c a t i o n s t h a t 
hazardous w a s t e s i n o r d i n a r y d i s p o s a l s i t e s might be more of a 
problem than we had a n t i c i p a t e d . S o l v e n t s and p e s t i c i d e s have 
been found i n ground water under d i s p o s a l s i t e s and i n l a n d f i l l 
g ases emanating from the s o i l . 

B ased o n t h e s e f i n d i n g s , l e g i s l a t i o n has been p a s s e d which 
r e q u i r e s a l l s o l i d waste o p e r a t o r s t o demonstrate whether these 
i n d i c a t i o n s of hazardous waste l e a k a g e a r e r e p r e s e n t a t i v e of a 
s e r i o u s , w i d e s p r e a d problem o r a r e r a r e e x c e p t i o n s . 



 

 

I I . INTRODUCTION 

A. BACKGROUND 

In 1984, S e c t i o n 13273 was added to t h e Water Code.1

1 C h a p ter 1532, S t a t u t e s of 1984 (sometimes known as the 
C a l d e r o n A c t a f t e r i t s a u t h o r ) . T h i s law added S e c t i o n s 66795.53 
and -.54 t o t h e C a l i f o r n i a Code of R e g u l a t i o n s ; S e c t i o n s 40511, 
41805.5, and 4231.5 to t h e H e a l t h and S a f e t y Code; and S e c t i o n 
13273 to t h e Water Code. There were subsequent amendments to some 
o f t h e s e S e c t i o n s i n 1986 and 1987. C o p i e s o f  all r e l e v a n t laws 
a r e c o n t a i n e d i n Appendix Number 1 . 

 T h i s 
S e c t i o n r e q u i r e d the S t a t e Water R e s o u r c e s C o n t r o l Board 
( S t a t e B o a r d ) t o r a n k a l l s o l i d waste d i s p o s a l s i t e s 
throughout t h e S t a t e o n t h e b a s i s o f the p o t e n t i a l t h r e a t 
t h e y may pose t o w a t e r q u a l i t y . F u r t h e r , t h i s S e c t i o n 
mandates t h a t t h e s e s i t e s be t e s t e d t o d e t e r m i n e whether 
t h e r e i s h a z a r d o u s waste l e a k a g e from t h e s i t e . 

The S t a t e Board, approved a r a n k e d l ist  o f a p p r o x i m a t e l y 2,100 
a c t i v e and i n a c t i v e s o l i d waste d i s p o s a l s i t e s i n December, 
1985. R e v i s e d r a n k i n g s were adopted b y t h e S t a t e Board i n 
October and December, 1986 and December, 1987. The most 
r e c e n t l y approved, l i s t c o n t a i n s o ver 2,200 s i t e s , c o n s i s t i n g 
o f 14 r a n k s o f 150 s i t e s e a ch, and a 15th p a r t i a l l y f i l l e d 
r a n k . 

Water Code S e c t i o n 13273 r e q u i r e s the o p e r a t o r s (and/or 
owners) of s o l i d waste d i s p o s a l s i t e s t o s u b m i t a S o l i d Waste 
Water Q u a l i t y Assessment T e s t (SWAT) r e p o r t t o the 
a p p r o p r i a t e C a l i f o r n i a R e g i o n a l Water Q u a l i t y C o n t r o l Board 
( R e g i o n a l B o a r d ) . 2 

2 Under S e c t i o n 41805.5 of t h e H e a l t h and S a f e t y Code, 
Air-SWAT r e p o r t s a r e r e q u i r e d t o b e s u b m i t t e d t o t h e 
A i r R e s o u r c e s B o a r d . Only Water-SWATs a r e a d d r e s s e d i n t h i s 
document. 

The SWAT r e p o r t s a r e due t h e f i r s t d a y of 
J u l y each y e a r , depending on t h e i r r a n k i n g , w i t h Rank 1 s i t e s 
due J u l y 1 , 1987 ( s e e S e c t i o n I I .  C . ) . 



 ---

As per S u b s e c t i o n 13273(b), the SWAT r e p o r t must c o n t a i n : 

1. An a n a l y s i s of the s u r f a c e and ground w a t e r on, under, 
and w i t h i n one m i l e o f a s o l i d waste d i s p o s a l s i t e t o 
p r o v i d e a r e l i a b l e i n d i c a t i o n o f whether t h e r e i s any 
l e a k a g e of hazardous w a s t e ; and 

2 . A c h e m i c a l c h a r a c t e r i z a t i o n o f t h e s o i l - p o r e l i q u i d i n 
t h o s e a r e a s which a r e l i k e l y t o b e a f f e c t e d i f t h e s o l i d 
waste d i s p o s a l s i t e i s l e a k i n g , a s compared to 
g e o l o g i c a l l y s i m i l a r a r e a s near t h e s o l i d waste d i s p o s a l 
s i t e which have not been a f f e c t e d by l e a k a g e of waste 
d i s c h a r g e . 

S u b s e c t i o n 13273(b) s t a t e s t h a t a q u a l i f i e d p r o f e s s i o n a l must 
c e r t i f y t h a t the r e p o r t c o n t a i n s a l l o f t h e i n f o r m a t i o n 
r e q u i r e d above a s w e l l a s any a d d i t i o n a l i n f o r m a t i o n r e q u i r e d 
b y t h e R e g i o n a l Board. T h i s c e r t i f i c a t i o n must be made by a 
p r o f e s s i o n a l meeting the f o l l o w i n g q u a l i f i c a t i o n s : 

1. Must be r e g i s t e r e d or c e r t i f i e d a s : 

a. A R e g i s t e r e d G e o l o g i s t r e g i s t e r e d p u r s u a n t to 
B u s i n e s s and P r o f e s s i o n s (B&P) Code S e c t i o n 7850, or 

b . A C e r t i f i e d E n g i n e e r i n g G e o l o g i s t c e r t i f i e d p u r s u a n t 
to B&P Code S e c t i o n 7842, or 

c . A R e g i s t e r e d C i v i l E n g i n e e r r e g i s t e r e d p u r s u a n t t o 
B&P Code S e c t i o n 6762, and, 

2. Must have a t l e a s t f i v e y e a r s e x p e r i e n c e i n ground wat e r 
h y d r o l o g y . 

B a s e d o n t h e R e g i o n a l Board's p r i o r e x p e r i e n c e w i t h s i m i l a r 
i n v e s t i g a t i o n s and r e p o r t s , i t was r e c o g n i z e d t h a t t h e s i t e 
o p e r a t o r ' s p r e p a r a t i o n of a SWAT i n v e s t i g a t i o n p r o p o s a l was a 
n e c e s s a r y f i r s t s t e p . Although Water Code S e c t i o n 13273 
makes no mention of a p r o p o s a l , S e c t i o n 13267 of t h e same 
code a u t h o r i z e s R e g i o n a l Boards t o r e q u i r e s u b m i t t a l o f 
t e c h n i c a l r e p o r t s . Thus, a SWAT i n v e s t i g a t i o n p r o p o s a l , 
c o n t a i n i n g d e t a i l e d p l a n s f o r the work r e q u i r e d f o r t h i s 
program, s h o u l d be p r e p a r e d a t l e a s t a y e a r b e f o r e t h e SWAT 
r e p o r t due d a t e . F u r t h e r , t h e R e g i o n a l Boards a r e urged t o 
r e q u i r e t h a t t h e p r o p o s a l b e p r e p a r e d b y a p e r s o n h a v i n g t h e 
same q u a l i f i c a t i o n s as r e q u i r e d f o r t h e c e r t i f i c a t i o n of a 
SWAT r e p o r t . 



 ---

B. PURPOSE 

T h i s T e c h n i c a l Guidance Manual (Manual) a d d r e s s e s the 
c o n t e n t s o f t h e SWAT p r o p o s a l s and r e p o r t s . I  t draws upon 
two d r a f t t e c h n i c a l guidance documents, d a t e d March and 
October, 1986, a s w e l l as v a r i o u s g u i d a n c e memoranda, 
l i t e r a t u r e , and o t h e r r e l e v a n t s o u r c e s . 

The Manual p r o v i d e s guidance f o r : 

1. The p r e p a r a t i o n of adequate SWAT p r o p o s a l s and SWAT 
r e p o r t s to meet t h e r e q u i r e m e n t s s e t f o r t h i n Water Code 
S e c t i o n 13273, and 

2. The r e v i e w of SWAT p r o p o s a l s and r e p o r t s by 
R e g i o n a l Board s t a f f . 

The Manual's c o n t e n t s a r e not r e g u l a t i o n s ; t h u s s i t e s p e c i f i c 
c o n s i d e r a t i o n s s h o u l d d i c t a t e how c l o s e l y t h e Manual's 
p r o c e d u r e s a r e f o l l o w e d . However, t h e R e g i o n a l Boards may 
w i s h t o a s k the s i t e owner/operator t o j u s t i f y any o m i s s i o n s 
on the b a s i s t h a t l o c a l c i r c u m s t a n c e s make them u n n e c e s s a r y 
and t h a t t h e f i n a l r e s u l t s w i l l not be compromised. ( F o r 
example, a s i t e h a v i n g average ground w a t e r l e v e l s above most 
of the r e f u s e w i l l not need u n s a t u r a t e d zone m o n i t o r i n g s i n c e 
t h e r e i s n o u n s a t u r a t e d zone.) 

Use o f p r o c e d u r e s d i f f e r e n t than t h o s e s u g g e s t e d i n t h i s 
Manual s h o u l d a l s o be j u s t i f i e d on t h e b a s i s t h a t t h e 
proposed s u b s t i t u t e procedure w i l l p r o v i d e d a t a t h a t i s 
e q u a l l y or more r e l i a b l e than t h a t d i s c u s s e d i n the Manual. 
For example, a newly developed l y s i m e t e r d e s i g n might be 
s u b s t i t u t e d f o r t h e c u r r e n t p r o c e d u r e s i f  i t i s more s u i t a b l e 
f o r the s o i l s u n d e r l y i n g the s i t e . 

I t  i s i n t e n d e d t h a t t h i s Manual be a dynamic document. As 
s i g n i f i c a n t advances i n the f i e l d s o f ground, vadose zone, 
and s u r f a c e w a t e r sampling and o t h e r germane s u b j e c t s a r e 
developed, addenda o r c o r r e c t i o n s t o t h i s Manual w i l l be 
p r e p a r e d and d i s t r i b u t e d . 

C. WAIVERS 

The SWAT l a w c o n t a i n s one c l a u s e f o r w h i c h w a i v e r s f o r t h e 
SWAT work may be g r a n t e d . Water Code S u b s e c t i o n 1 3 2 7 3 ( c ) 
s t a t e s , " I f t h e r e g i o n a l board d e t e r m i n e s t h a t the 
i n f o r m a t i o n s p e c i f i e d i n paragraph ( 1 ) [ s u r f a c e and ground 



w a t e r s a m p l i n g ] o r ( 2 ) [ s o i l - p o r e l i q u i d s a m p l i n g ] i s not 
needed because o t h e r i n f o r m a t i o n d e m o n s t r a t e s t h a t hazardous 
w a s t e s a r e m i g r a t i n g i n t o t h e w a t e r , t h e r e g i o n a l board may 
w a i v e the r e q u i r e m e n t t o submit t h i s i n f o r m a t i o n s p e c i f i e d i n 
p a r a g r a p h s ( 1 ) and ( 2 ) o f s u b d i v i s i o n ( b ) . " Thus, f o r those 
s i t e s where e x i s t i n g m o n i t o r i n g s y s t e m s o r o t h e r a v a i l a b l e 
d a t a i n d i c a t e t h a t t h e r e i s hazardous w a s t e l e a k a g e , the 
R e g i o n a l Board may g r a n t a w a i v e r . 

I n t h o s e c a s e s where hazardous waste i s l e a k i n g from the 
s i t e , ongoing i n v e s t i g a t i o n s s h o u l d be c a p a b l e of d e t e r m i n i n g 
the e x t e n t of t h e l e a k a g e and whether t h e r e a r e any 
a d d i t i o n a l l e a k a g e a r e a s . These i n v e s t i g a t i o n s , a r e covered 
under Subchapter 15 and Water Code S e c t i o n s 13301 and 13304. 

I f a w a i v e r i s g r a n t e d , the Regional. Board must n o t i f y the 
C a l i f o r n i a Department o f H e a l t h S e r v i c e s (DHS) and must t a k e 
r e m e d i a l a c t i o n p u r s u a n t t o Chapter 5 ( S e c t i o n 13300 e t . 
s e q . ) . 

D. INCORPORATION OF SUBCHAPTER 15 REQUIREMENTS 

The t e c h n i c a l r e q u i r e m e n t s of the SWAT program and 
Subchapter 15 3

3 C a l i f o r n i a Code of R e g u l a t i o n s , T i t l e 2 3, Chapter 3, 
Subchapter 15, " D i s p o s a l of Waste to Land". 

 have a s u b s t a n t i a l o v e r l a p . Owners of a c t i v e 
s o l i d waste d i s p o s a l s i t e s were r e q u i r e d t o submit t o the 
R e g i o n a l Board by mid-1985 a proposed m o n i t o r i n g program t h a t 
would meet the r e q u i r e m e n t s of A r t i c l e s 5 and 9 of 
Subchapter 15. Wherever such a program was implemented, it 
s h o u l d have met a l l or most of the SWAT r e q u i r e m e n t s . T h er e 
a r e , however, some i m p o r t a n t d i f f e r e n c e s between the two 
programs: 

1. Water Code S e c t i o n 13273 i s w r i t t e n i n language t h a t c an 
be i n t e r p r e t e d as r e q u i r i n g o n l y a s i n g l e sample per 
s a m p l i n g p o i n t . S i n c e a l m o s t a l l o f C a l i f o r n i a has 
d i s t i n c t l y wet and d r y s e a s o n s , w a t e r q u a l i t y may 
l i k e w i s e have a s e a s o n a l v a r i a t i o n . D u r i n g and 
i m m e d i a t e l y f o l l o w i n g the wet s e a s o n , i n f i l t r a t i n g 
r a i n f a l l may d i l u t e and reduce t h e m i n e r a l c o n c e n t r a t i o n s 
of e x i s t i n g vadose zone and ground w a t e r . On the o t h e r 
hand, f o l l o w i n g t h e i n f i l t r a t i o n o f p r e c i p i t a t i o n from a 
major storm through w a s t e , a d i s t i n c t " s l u g " o f degraded 
w a t e r may be found moving toward or w i t h i n the zone of 



s a t u r a t i o n . A f u r t h e r c o m p l i c a t i o n i s t h a t a " s l u g " o f 
l e a c h a t e may t a k e many months t o move from t h e s i t e to a 
p a r t i c u l a r m o n i t o r i n g w e l l . T h e r e f o r e , the g e n e r a l r u l e 
s h o u l d b e t h a t a r e l i a b l e i n d i c a t i o n o f ground w a t e r 
q u a l i t y can o n l y b e o b t a i n e d from a s u i t e o f a t l e a s t 
f o u r q u a r t e r l y samples. Any s i t e o p e r a t o r s u b m i t t i n g 
sample d a t a t h a t does not meet t h e above c r i t e r i a must 
demonstrate t h a t h i s s i t e i s d i f f e r e n t from the g e n e r a l 
r u l e s t a t e d above. 

2. S u b c h a p t e r 15 o n l y mandates w a t e r q u a l i t y m o n i t o r i n g of 
a c t i v e s i t e s . The SWAT law makes no d i s t i n c t i o n between 
a c t i v e and i n a c t i v e s i t e s . 

3. Subchapter 15's r e q u i r e m e n t s f o r u n s a t u r a t e d ( v a d o s e ) 
zone s a m p l i n g a p p l y o n l y " i f f e a s i b l e " . The SWAT law 
c o n t a i n s no such e x c e p t i o n . 

D i s p o s a l s i t e o p e r a t o r s w i t h a c t i v e s i t e s o n the S t a t e 
Board's r a n k e d SWAT l i s t s h o u l d comply w i t h t h e m o n i t o r i n g 
r e q u i r e m e n t s in S u b c h a p t e r 15 at the same t i m e t h e y complete 
the SWAT r e p o r t . D i s p o s a l s i t e o p e r a t o r s s h o u l d c o n t a c t 
t h e i r R e g i o n a l Boards f o r s i t e s p e c i f i c i n f o r m a t i o n o n 
Subchapter 1 5 c o m p l i a n c e . D i s p o s a l s i t e o p e r a t o r s i n the 
p r o c e s s of implementing Subchapter 15 r e q u i r e m e n t s may f i n d 
t h a t many o f t h e i r SWAT Program r e q u i r e m e n t s w i l l have been 
s a t i s f i e d w i t h t h e i r Subchapter 1 5 e f f o r t s . I n t h e s e c a s e s , 
the r e q u i r e d SWAT w i l l summarize the ongoing Subchapter 15 
e f f o r t s and r e p o r t o n t h e s p e c i f i c h a z a r d o u s waste t e s t 
r e s u l t s r e q u i r e d b y the R e g i o n a l B o a r d . Hence, f o r a l l 
r e f e r e n c e s c o n t a i n e d i n t h i s g u i d a n c e , u n l e s s o t h e r w i s e 
noted, r e f e r to code s e c t i o n s found i n T i t l e 23, Chapter 3, 
Subchapter 15 o f t h e C a l i f o r n i a Code o f R e g u l a t i o n s . 



I I I . SWAT PROPOSALS 

The purpose of a SWAT p r o p o s a l i s t h r e e f o l d : 

• P r o v i d e t o t h e R e g i o n a l Board  all  r e l e v a n t background 
i n f o r m a t i o n and s u p p o r t i n g d a t a f o r t h e proposed SWAT 
i n v e s t i g a t i o n . 

• Provide to the Regional Board an outline of the 

investigation plan, including the location, design, and 

rationale for all monitoring and sampling stations. 

• Provide the site operator an early opportunity to adjust 

the SWAT investigation plans in order to meet the 

mandates of the law and the requirements of the 

Regional Board. 

I n most c a s e s , a p r e l i m i n a r y ( p r e - p r o p o s a l ) h y d r o g e o l o g i c 
assessment o f t h e s i t e w i l l b e n e c e s s a r y . T h i s s h o u l d i n c l u d e a 
thorough i n v e n t o r y o f a l l a v a i l a b l e s i t e a n d r e g i o n a l d a t a , such 
as e x i s t i n g maps and l i t e r a t u r e , w e l l d a t a , w a t e r q u a l i t y 
a n a l y s e s , e t c . I f a d d i t i o n a l background i n f o r m a t i o n i s needed, 
the o p e r a t o r may w i s h t o i n s t a l l p i e z o m e t e r s o r e x p l o r a t o r y 
b o r e h o l e s , do s i t e s p e c i f i c g e o l o g i c mapping, or t a k e o t h e r 
measures t o e s t a b l i s h h y d r a u l i c g r a d i e n t s , a q u i f e r 
c h a r a c t e r i s t i c s , e t c . The R e g i o n a l Board s t a f f may w i s h t o 
c o n f e r w i t h t h e s i t e o p e r a t o r a t t h i s s t a g e t o e n s u r e t h a t the 
n e c e s s a r y p r e l i m i n a r y a s s e s s m e n t work i s b e i n g done. 

The f o l l o w i n g s e c t i o n s ( I I I . A through I I I . F ) p r o v i d e an o u t l i n e 
of t h e it e m s which s h o u l d be a d d r e s s e d i n t h e SWAT p r o p o s a l . I t 
i s e x p e c t e d t h a t much o f t h e r e q u e s t e d d a t a w i l l n o t be a v a i l a b l e 
f o r o l d e r and/or s m a l l e r s i t e s . I n such c a s e s , t h e R e g i o n a l 
Boards s h o u l d determine whether any o f t h e o m i t t e d d a t a a r e 
c r i t i c a l f o r s u c c e s s f u l c o m p l e t i o n of the SWAT r e p o r t . I n such 
c a s e s , t h e y s h o u l d r e q u i r e t h a t t h e s e d a t a o r e q u i v a l e n t 
a l t e r n a t i v e d a t a b e o b t a i n e d b y t h e s i t e o p e r a t o r . 

S i t e d a t a p r e v i o u s l y s u b m i t t e d t o the R e g i o n a l B o a r d under 
a n o t h e r program need not b e r e s u b m i t t e d ; however, i t must b e 
c l e a r l y and a c c u r a t e l y r e f e r e n c e d . 



A. GENERAL S I T E INFORMATION 

T h i s s e c t i o n i s d e s i g n e d t o g i v e a l l r e l e v a n t background d a t a 
c o n c e r n i n g t h e d i s p o s a l s i t e . 

1. S I T E NAME: I n c l u d e the p r e f e r r e d name and all  p r e v i o u s 
names used f o r the f a c i l i t y . 

2. S I T E LOCATION: Data s u b m i t t e d s h o u l d i n c l u d e both 
g e n e r a l i n f o r m a t i o n n e c e s s a r y f o r d e t e r m i n i n g where t h e 
s i t e i s l o c a t e d and, a l s o , d a t a showing where on the s i t e 
p r o p e r t y waste has been p l a c e d . A l l o f t h e f o l l o w i n g 
s h o u l d be s u b m i t t e d : 

a. A s c a l e d map showing the r e l a t i o n s h i p of the s i t e to 
h i g h w a y s , communities and o t h e r c u l t u r a l f e a t u r e s . 

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

c . Township, range, s e c t i o n , and f r a c t i o n a l s e c t i o n , i f 
a v a i l a b l e . 

d. County A s s e s s o r ' s p a r c e l map showing s i t e boundaries. 

e. Other t y p e s of maps or d e s c r i p t i v e m a t t e r t h a t 
p r o v i d e e q u i v a l e n t i n f o r m a t i o n u s e f u l f o r s p e c i f y i n g 
the s i t e and waste l o c a t i o n . 

3. OWNERS/OPERATORS: I n c l u d e c u r r e n t p r o p e r t y o w n e r ( s ) and 
s i t e o p e r a t o r ( s ) of the f a c i l i t y . I n c l u d e names, c u r r e n t 
m a i l i n g a d d r e s s e s and telephone numbers. 

4. CURRENT PERMITS AND/OR REGULATORY ORDERS: R e f e r e n c e  all 
r e l e v a n t p e r m i t s and o r d e r s ( c o p i e s need not b e s u b m i t t e d 
u n l e s s s p e c i f i c a l l y r e q u e s t e d b y t h e R e g i o n a l B o a r d ) . 

5. S I T E HISTORY: 

a. I d e n t i f y names and c u r r e n t a d d r e s s e s , and d u r a t i o n of 
i n v o l v e m e n t f o r a l l p a s t s i t e owners and o p e r a t o r s . 

b. D e s c r i b e p a s t and p r e s e n t modes of o p e r a t i o n used at 
t h e s i t e . 



6. WASTE DISPOSAL HISTORY: 

a . I n c l u d e a d e s c r i p t i o n o f t h e t y p e s , q u a n t i t i e s , 
p h y s i c a l s t a t e , c o n c e n t r a t i o n s , and d i s p o s a l 
l o c a t i o n s o f wastes c o n t a i n e d i n t h e s i t e . T h i s 
s h o u l d i n c l u d e i n f o r m a t i o n f o r  all  p r e v i o u s 
o p e r a t i o n s . Wastes and waste c o n s t i t u e n t s should be 
s p e c i f i c a l l y i d e n t i f i e d a c c o r d i n g t o t h e most 
d e s c r i p t i v e nomenclature. T h i s s h o u l d i n c l u d e , i f 
p o s s i b l e , r e f e r e n c e numbers f o r l i s t i n g s e s t a b l i s h e d 
by DHS i n S e c t i o n 6668, T i t l e 22, C a l i f o r n i a Code of 
R e g u l a t i o n s . 

b. I n c l u d e a d e s c r i p t i o n of waste d i s p o s a l methods 
s p e c i f y i n g waste m i x i n g and management p r a c t i c e s . 

7. S I T E CONSTRUCTION DETAILS ( S e c t i o n 2 5 9 6 ( a ) ( 1 ) ) : 

a . I n c l u d e d e t a i l e d i n f o r m a t i o n o n l i n e r s i n c l u d i n g : 

( 1 ) L i n e r m a t e r i a l s p e c i f i c a t i o n s and t e s t i n g . 

( 2 ) Method of placement and o t h e r c o n s t r u c t i o n 
d e t a i l s . 

( 3 ) Q u a l i t y a s s u r a n c e / q u a l i t y c o n t r o l p r o c e d u r e s . 

( 4 ) Subsequent i n s p e c t i o n s , r e p a i r s , e t c . 

b . I f a l e a c h a t e c o l l e c t i o n and removal system pursuant 
t o S e c t i o n 2557 i s p r e s e n t , i n c l u d e c o n s t r u c t i o n 
d e t a i l s and s p e c i f i c a t i o n s a l o n g w i t h a r e p r e s e n t ­
a t i v e a n a l y s i s of l e a c h a t e . I n c l u d e a summary of a l l 
p r e v i o u s a n a l y s e s . 

8. S I T E CLOSURE DETAILS: 

a. Date o p e r a t i o n s c e a s e d . 

b . Date c l o s u r e p l a n was approved. ( I f s i t e c l o s u r e was 
phased, p r o v i d e map showing c l o s u r e d a t e s f o r each 
p o r t i o n o f t h e s i t e . ) 

c . D e t a i l s o n f i n a l t r e a t m e n t p r o c e s s e s ( m i x i n g , 
c h e m i c a l t r e a t m e n t , b u r i a l , r e m o v a l , e t c . ) . 

d. Q u a n t i t y and q u a l i t y o f a l l waste l e f t i n p l a c e . 



e . Cover s p e c i f i c a t i o n s (same d e t a i l s a s f o r l i n e r s , 
7a. a b o v e ) . S p e c i f y i f c o v e r i s f i n a l c o v e r . 

f . D e s c r i p t i o n o f l a n d f i l l gas c o l l e c t i o n system and gas 
condensate d i s p o s a l method. 

g . D e s c r i p t i o n o f o c c u r r e n c e s o f s e t t l e m e n t o r c r a c k i n g . 

9. CURRENT AND PROPOSED LAND USE: 

D e s c r i b e t h e p r e s e n t and proposed ( i  f known) l a n d use o f 
the d i s p o s a l s i t e p r o p e r t y and the p r e s e n t and proposed 
l a n d use p a t t e r n s e x i s t i n g w i t h i n 0.5 m i l e o f t h e 
d i s p o s a l s i t e . 

B. S I T E ASSESSMENT 

T h i s s e c t i o n i s d e s i g n e d t o d e s c r i b e the g e o l o g y and 
hydrogeology o f t h e s i t e a s n e c e s s a r y t o j u s t i f y a l l 
m o n i t o r i n g s t a t i o n l o c a t i o n s and d e s i g n s ( S e c t i o n 2 5 9 6 ( a ) ) . 

1. GEOLOGIC OVERVIEW 

a. REGIONAL DATA: 

( 1 ) E x c e r p t s o f  all  r e l e v a n t p u b l i s h e d g e o l o g i c 
i n f o r m a t i o n t h a t i s r e f e r e n c e d i n the SWAT 
p r o p o s a l . 

( 2 ) Topographic maps, g e o l o g i c maps, and a i r photos 
( i f a v a i l a b l e ) o f t h e d i s p o s a l s i t e a r e a . 
I n c l u d e l o c a t i o n s o f  all  s p r i n g s , s e e p s , and 
s u r f a c e f l o w s w i t h i n one m i l e o f the f a c i l i t y 
b o u n d a r i e s . 

( 3 ) R e g i o n a l g e o l o g i c c r o s s s e c t i o n s . 

( 4 ) R e g i o n a l s o i l s u r v e y s ( a v a i l a b l e through the 
U.S. S o i l C o n s e r v a t i o n S e r v i c e ) w i t h i n one m i l e 
o f the f a c i l i t y b o u n d a r i e s . 

( 5 ) A l l a v a i l a b l e w e l l l o g s w i t h i n one m i l e o f t h e 
f a c i l i t y b o u n d a r i e s , a l o n g w i t h a map showing 
l o c a t i o n s and f u n c t i o n s o f a l l w e l l s ( i . e . , 
m o n i t o r i n g , p r o d u c t i o n , e t c . ) . 



b. S I T E - S P E C I F I C DATA: 

( 1 ) S u r f a c e and s u b s u r f a c e g e o l o g i c maps, and a 
d e s c r i p t i o n o f the g e o l o g i c s t r u c t u r e o f the 
waste s i t e , i n c l u d i n g t h e l i t h o l o g y , t h i c k n e s s , 
s t r i k e , and d i p o f bedding; t h e l o c a t i o n , 
a t t i t u d e , and c o n d i t i o n ( t i g h t , open, c l a y - or 
g y p s u m - f i l l e d , e t c .) o f any f r a c t u r e s o r f a u l t s ; 
t h e n a t u r e , type ( a n t i c l i n a l , s y n c l i n a l , e t c . ) , 
and o r i e n t a t i o n o f any f o l d s ; and a l l o t h e r 
s t r u c t u r a l d a t a r e l e v a n t t o ground w a t e r and 
p o l l u t a n t movement. 

( 2 ) Logs and a l o c a t i o n map o f  all  m o n i t o r i n g and 
o t h e r w e l l s d r i l l e d f o r t h i s f a c i l i t y ( s e e -
Appendix 3: G e o l o g i c W e l l Log D e s c r i p t i o n ) . 

( 3 ) T r e n c h l o g s ( i f a v a i l a b l e ) . 

( 4 ) G e o l o g i c c r o s s - s e c t i o n s : These s e c t i o n s s h o u l d 
be both p e r p e n d i c u l a r t o , and along the r e g i o n a l 
s t r u c t u r e . 

2. HYDROGEOLOGIC OVERVIEW 

a. REGIONAL DATA: I n c l u d e a summary o f  all  r e l e v a n t 
p u b l i s h e d r e g i o n a l h y d r o l o g i c and h y d r o g e o l o g i c 
i n f o r m a t i o n . I f r e f e r e n c e d r e p o r t s a r e not r e a d i l y 
a v a i l a b l e , c o p i e s o f the a p p r o p r i a t e d a t a s h o u l d b e 
s u b m i t t e d ( S e c t i o n 2 5 9 5 ( c ) . ) . 

b. S I T E - S P E C I F I C DATA: I n c l u d e t h e f o l l o w i n g : 

( 1 ) W e l l l o g s and c o m p l e t i o n r e p o r t s from p i l o t 
h o l e s , w e l l s , o r any p r i o r , p i e z o m e t e r 
c o n s t r u c t i o n ( s e e Appendix 3: G e o l o g i c W e l l Log 
D e s c r i p t i o n ) . 

( 2 ) A l l p r i o r w a t e r l e v e l measurement d a t a ( s e e 
Appendix 5: P i e z o m e t e r D e s i g n and P l a c e m e n t ) . 

( 3 ) A l l p r i o r a n a l y t i c a l d a t a from s u r f a c e w a t e r s , 
ground w a t e r s or vadose zone s o i l pore l i q u i d s 
under or a d j a c e n t t o the l a n d f i l l ( s e e 
Appendix 5 : P h y s i c a l A n a l y s i s o f S o i l S a m p l e s ) . 



C. PROPOSED MONITORING/SAMPLING STATIONS 

1. SURFACE WATER SAMPLING: Proposed l o c a t i o n s and 
sampling methodology t o g e t h e r w i t h s u p p o r t i n g r a t i o n a l e 
f o r each. 

2. VADOSE ZONE SAMPLING: Proposed l o c a t i o n s and vadose zone 
sampling methodology t o g e t h e r w i t h s u p p o r t i n g r a t i o n a l e 
f o r each ( s e e Appendix 6: Vadose Zone M o n i t o r i n g ) 
( S e c t i o n 2 5 5 9 ) . 

3. GROUND WATER SAMPLING: Proposed l o c a t i o n s and ground 
water m o n i t o r i n g w e l l d e s i g n , a l o n g w i t h s u p p o r t i n g 
r a t i o n a l e f o r each ( s e e Appendix 7: M o n i t o r i n g Well 
Design and P l a c e m e n t ) [ S e c t i o n 2 5 5 5 ( c ) , ( d ) , ( e ) , ( f ) , ( g ) & 
S e c t i o n 2 5 9 6 ( a ) ] . 

D. PROPOSED SAMPLING PROCEDURES 

F u l l d e t a i l s s h o u l d b e p r o v i d e d o n a l l proposed s u r f a c e , 
vadose, and ground w a t e r sampling methods ( s e e Appendix 2: 
Sampling P r o c e d u r e s ) ( S e c t i o n 2 8 5 5 ) . 

E. PROPOSED CHEMICAL ANALYTICAL METHODS 

An important c o n s i d e r a t i o n i n implementing t h e SWAT program 
i s the assumption t h a t s o l i d waste d i s p o s a l s i t e s w i l l 
c o n t a i n some w a s t e s t h a t were not e x p e c t e d to be p r e s e n t .  It 
i s easy to p i c t u r e c i r c u m s t a n c e s where s i t e u s e r s have 
brought i n hazardous w a s t e s , k n o w i n g l y o r u n k n o w i n g l y , f o r 
d i s p o s a l a t a s i t e i n t e n d e d f o r common d o m e s t i c waste o n l y . 
T h e r e f o r e , the c h e m i c a l a n a l y t i c a l methods u s e d must be aimed 
not a t the d e t e r m i n a t i o n o f what i s known t o b e p r e s e n t , but 
r a t h e r , what might be p r e s e n t ( s e e Appendix 2, S e c t i o n G: 
Methods of A n a l y s e s ) . 

F. PROPOSED QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES 

One o f the r e s p o n s i b i l i t i e s o f the o p e r a t o r i s t o ensure 
the r e l i a b i l i t y and v a l i d i t y o f f i e l d and a n a l y t i c a l 
l a b o r a t o r y d a t a g a t h e r e d a s p a r t o f t h e o v e r a l l ground 
w a t e r m o n i t o r i n g program. 

The o p e r a t o r ' s s a m p l i n g and a n a l y s i s p l a n must e x p l i c i t l y 
d e s c r i b e the QA/QC program t h a t w i l l be u s e d i n t h e f i e l d 
and l a b o r a t o r y , ( s e e Appendix 2, S e c t i o n H: Q u a l i t y 
A s s u r a n c e / Q u a l i t y C o n t r o l ) . 



I V . SWAT REPORT 

A l l SWAT r e p o r t s w i l l be t h o r o u g h l y r e v i e w e d t o d e t e r m i n e 
whether t h e y f u l l y comply w i t h t h e law and p r o v i d e adequate 
d a t a t o s u p p o r t the r e q u i r e d f i n d i n g s . M a t t e r s o f s p e c i a l 
i m p o r t a n c e i n c l u d e : 

A. DOES THE REPORT CONTAIN AN EXECUTIVE SUMMARY OF THE KEY 
FINDINGS AND CONCLUSIONS? The SWAT r e p o r t ' s e x e c u t i v e 
summary s h o u l d c o n t a i n t h e f o l l o w i n g : 

1. For each t y p e of s a m p l i n g ( m o n i t o r i n g ) method 
( s u r f a c e , vadose zone, and ground w a t e r ) : 

• Number of m o n i t o r i n g p o i n t s . 

• Number of samp l i n g e v e n t s p e r m o n i t o r i n g p o i n t . 

• E v i d e n c e of waste l e a k a g e ( h a z a r d o u s , non-
h a z a r d o u s , or none). 

2 . I s t h e r e e v i d e n c e o f hazardous waste i n t h e waste 
d i s p o s a l s i t e ? 

B. IS THE PERSON CERTIFYING THE REPORT QUALIFIED? Water Code 
S u b s e c t i o n 13273(b) s t a t e s : 

" ( b ) . . . a r e g i s t e r e d g e o l o g i s t , ...a c e r t i f i e d 
e n g i n e e r i n g g e o l o g i s t , ...or a c i v i l e n g i n e e r , 
...who has a t l e a s t f i v e y e a r s ' e x p e r i e n c e i n 
groundwater h y d r o l o g y , s h a l l c e r t i f y t h a t t h e 
r e p o r t c o n t a i n s  all  o f the f o l l o w i n g 
i n f o r m a t i o n . . . . " 

The r e p o r t must c o n t a i n c l e a r e v i d e n c e t h a t t h e person 
c e r t i f y i n g t h e r e p o r t f u l l y meets t h e above r e q u i r e m e n t s . 
The p e r s o n ' s l i c e n s e number and e x p i r a t i o n d a t e s h o u l d be 
g i v e n t o g e t h e r w i t h a thorough d e s c r i p t i o n o f t h e i r 
q u a l i f y i n g e x p e r i e n c e . 

C. IS ALL THE REQUIRED INFORMATION PROVIDED? W a t e r Code 
S u b s e c t i o n 13273(b) c o n t i n u e s w i t h a d e s c r i p t i o n o f 
r e q u i r e d d a t a : 

" ( 1 ) A h a n a l y s i s o f the s u r f a c e and groundwater on, 
under, and w i t h i n one m i l e o f the s o l i d w a s t e d i s p o s a l 



s i t e t o p r o v i d e a r e l i a b l e i n d i c a t i o n whether t h e r e i s 
any l e a k a g e of hazardous w a s t e . " 

" ( 2 ) A c h e m i c a l c h a r a c t e r i z a t i o n o f the s o i l - c a r e 
l i q u i d i n those a r e a s which a r e l i k e l y t o b e a f f e c t e d 
i f t h e s o l i d waste d i s p o s a l s i t e i s l e a k i n g , a s 
compared t o g e o l o g i c a l l y s i m i l a r areas' n e a r the s o l i d 
w a s t e d i s p o s a l s i t e which have not been a f f e c t e d by 
l e a k a g e o r waste d i s c h a r g e . " 

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

1. ARE YOU CONVINCED THAT THE MONITORING STATIONS PROVIDE 
R E L I A B L E DATA ON THE CHEMICAL CHARACTER OF THE WATER? 

D o a l l m o n i t o r i n g s t a t i o n s comply w i t h S u b c h a p t e r 15, 
A r t i c l e s 5 and 9? Does the s a m p l i n g program p r o v i d e 
r e p r e s e n t a t i v e samples o f ground w a t e r , s u r f a c e water 
( i f a p p r o p r i a t e ) , and u n s a t u r a t e d zone w a t e r from a l l 
s i g n i f i c a n t p o t e n t i a l p o l l u t a n t escape r o u t e s ? Are 
t h e s a m p l i n g p o i n t s c a p a b l e o f i n t e r c e p t i n g p o l l u t a n t 
movement t h a t o c c u r s f o r o n l y a s h o r t p e r i o d each 
y e a r ( i . e . , a f t e r a heavy r a i n f a l l or as a r e s u l t of 
nearby s e a s o n a l heavy pumping)? 

2. DOES THE REPORT PROVIDE ADEQUATE DATA FROM THE 
FOLLOWING L I S T TO VALIDATE THE FINAL LOCATION AND AS-
BUILT DESIGN FOR EACH MONITORING POINT? 

•  Site improvements and locations of waste. 
• S i t e geology. 

• S i t e hydrogeology. 

•  Site soils data. 

•  Other relevant information. 

Enough d a t a s h o u l d b e p r o v i d e d s o t h a t t h e r e v i e w e r , 
g i v e n t h e same i n f o r m a t i o n , would s e l e c t t h e same 
m o n i t o r i n g network l o c a t i o n s and d e s i g n s a s those 
c o n s t r u c t e d . The r e p o r t s h o u l d i n c l u d e g e o l o g i c 
c r o s s - s e c t i o n s , ground w a t e r g r a d i e n t d a t a , and o t h e r 
supporting rationale for the location, depth, and 



methods f o r each sampling p o i n t . T h i s d i s c u s s i o n a l s o 
s h o u l d s u p p o r t t h e numbers o f m o n i t o r i n g p o i n t s 
r e l a t i v e t o the s i z e , shape, and l o c a t i o n o f each 
s i g n i f i c a n t p o t e n t i a l escape r o u t e . 

Much of t h i s i n f o r m a t i o n may have been i n c l u d e d i n the 
p r o p o s a l ; however, i n i t i a l a s s e s s m e n t of s i t e 
c o n d i t i o n s may prove t o b e s i g n i f i c a n t l y d i f f e r e n t 
than a c t u a l s u b s u r f a c e c o n d i t i o n s d i s c o v e r e d d u r i n g 
d r i l l i n g and e x p l o r a t i o n . I f a c t u a l c o n d i t i o n s a r e 
s i m i l a r t o those i n i t i a l l y d e s c r i b e d , a b r i e f 
d i s c u s s i o n h e r e w i t h r e f e r e n c e t o t h e p r o p o s a l would 
be a p p r o p r i a t e . 

3. DOES THE REPORT DESCRIBE ADEQUATE INSTALLATION QUALITY 
CONTROL AND QUALITY ASSURANCE MEASURES TO ENSURE THAT 
ALL MONITORING STATIONS WILL WORK PROPERLY? 

I m p r o p e r l y i n s t a l l e d s t a t i o n s can b e a v e h i c l e f o r 
movement o f p o l l u t a n t s i n t o h e r e t o f o r e c l e a n a q u i f e r s . 
I n a d d i t i o n , i f t h e y produce n o n - r e p r e s e n t a t i v e 
samples ( i . e . , d i l u t e d or de-gassed) t h e y can l e a d to 
erroneous d a t a and a f a l s e sense of s e c u r i t y . An 
i n c o r r e c t l y i n s t a l l e d l y s i m e t e r t h a t cannot o b t a i n a 
water sample g i v e s f a l s e data on the p r e s e n c e of water 
i n the f o r m a t i o n and p r e v e n t s one from o b t a i n i n g d a t a 
on i t s q u a l i t y . The SWAT r e p o r t s h o u l d c o n t a i n a s -
b u i l t d e t a i l s and r a t i o n a l e f o r l o c a t i o n s and 
c o n s t r u c t i o n d e s i g n s f o r  all  s a m p l i n g ( m o n i t o r i n g ) 
s t a t i o n s . 

4. WERE THE SAMPLING METHODS APPROPRIATE TO OBTAIN 
RELIABLE AND REPRESENTATIVE DATA? 

The s a m p l i n g p r o c e d u r e s s h o u l d have been c a p a b l e of 
o b t a i n i n g f r e s h , r e p r e s e n t a t i v e samples o f t h e water 
w i t h n o s i g n i f i c a n t l o s s o f v o l a t i l e o r g a n i c c h e m i c a l s 
or undue d i l u t i o n o f the samples. 

5. WERE APPROPRIATE CHEMICAL ANALYTICAL AND QUALITY 
CONTROL METHODS USED? 

The a n a l y t i c a l methods used s h o u l d have been capable 
o f p r o v i d i n g d a t a o n any s i g n i f i c a n t q u a n t i t i e s o f 
hazardous s u b s t a n c e s t h a t c o u l d b e l e a k i n g from the 
d i s p o s a l s i t e . Have s t a n d a r d q u a l i t y C o n t r o l 
p r o c e d u r e s ( b l a n k s , s p i k e s , e t c . ) been employed? 



D i d t h e a n a l y t i c a l l a b o r a t o r y have the a p p r o p r i a t e 
c e r t i f i c a t i o n s ? 

6. HAVE ENOUGH SAMPLES BEEN TAKEN TO PROVIDE INDICATION 
Or ANY SEASONAL VARIATIONS OF WATER QUALITY? 

T h i s i s e s p e c i a l l y i m p o r t a n t where p o l l u t a n t movement 
i s r e l a t e d t o p e r i o d s of heavy r a i n f a l l . U n l e s s 
e x c e p t i o n a l c i r c u m s t a n c e s a r e d e m o n s t r a t e d , q u a r t e r l y 
samples s h o u l d be r e q u i r e d . 

D. DOES THE REPORT CONTAIN A REASONABLE INTERPRETATION OF THE 
BASIC DATA INDICATING WHETHER HAZARDOUS WASTE IS LEAKING 
FROM THE SOLID WASTE DISPOSAL S I T E ? 

• T h e r e should be a f u l l d e s c r i p t i o n of the c h e m i c a l 
q u a l i t y o f s u r f a c e , vadose zone, and ground water 
under and a d j a c e n t to the w a s t e d i s p o s a l s i t e . 

• The r e p o r t must c o n t a i n a l l r e l e v a n t a n a l y t i c a l 
d a t a , not j u s t a summary of r e s u l t s . 

• C h e m i c a l d a t a should be accompanied by a 
d e s c r i p t i o n of the a n a l y t i c a l methods used and a 
d i s c u s s i o n o f a l l q u a l i t y c o n t r o l m e a s u r e s , 
i n c l u d i n g c h a i n - o f - c u s t o d y documents, s p i k e s , 
b l a n k s , e t c . 

• Are t h e SWAT r e p o r t c o n c l u s i o n s c o n s i s t e n t w i t h the 
f i n d i n g s and c o n c l u s i o n s o f t h e Air-SWAT r e p o r t ? 

1. DETERMINATION OF LEAKAGE 

As d i s c u s s e d above, c h e m i c a l a n a l y t i c a l work must be 
aimed at a d e t e r m i n a t i o n of what c o n s t i t u e n t s might be 
p r e s e n t . I f a c h e m i c a l c o n s t i t u e n t i s found t h a t i s 
not n a t u r a l l y o c c u r r i n g i n w a t e r ( e . g . , v i n y l 
c h l o r i d e ) and i s a b s e n t from u p g r a d i e n t w a t e r s , t h e s e 
f a c t s a l o n e i n d i c a t e the heavy p r o b a b i l i t y o f s i t e 
l e a k a g e . I n some c a s e s , a p o s i t i v e d e t e r m i n a t i o n of 
w h e ther l e a k a g e has o c c u r r e d may r e q u i r e a s t a t i s t i c a l 
a n a l y s i s o f d a t a from u p g r a d i e n t and d o w n g r a d i e n t 
w e l l s . 



2. FINDING OF HAZARDOUS WASTE LEAKAGE 

Water Code S u b s e c t i o n 13273(e) r e q u i r e s t h e R e g i o n a l 
Board t o make a f i n d i n g whether any hazardous waste 
has m i g r a t e d i n t o the w a t e r . The q u e s t i o n of whether 
a w a t e r sample from one of the s i t e ' s m o n i t o r i n g 
( s a m p l i n g ) p o i n t s i s hazardous can b e answered b y 
r e f e r r i n g t o t h e C a l i f o r n i a Code o f R e g u l a t i o n s , 
T i t l e 22, A r t i c l e 1 1 , S e c t i o n s 66693 e t s e q . 

More f r e q u e n t l y , however, sample a n a l y s e s w i l l 
indicate the p r e s e n c e o f hazardous c o n s t i t u e n t s l i s t e d 
i n T i t l e 22, A r t i c l e 9, S e c t i o n 66680 r a t h e r than 
hazardous w a s t e , per s e . Most of the c o n s t i t u e n t s 
w i l l be a t c o n c e n t r a t i o n s below t h e S o l u b l e T h r e s h o l d 
L i m i t C o n c e n t r a t i o n (STLC) or e q u i v a l e n t l e v e l s . When 
t h i s o c c u r s , a l l the c i r c u m s t a n c e s o f the d e t e r m i n -
a t i o n must be examined. C e r t a i n l y , any f i n d i n g of a 
hazardous waste c o n s t i t u e n t a t l e v e l s above background 
c o n c e n t r a t i o n s i s a cause o f c o n c e r n . 

I n some c a s e s , hazardous waste w i l l be the source of 
the pollutants found at the monitoring point. 
Preferring to err on the safe side, assume that 
s i g n i f i c a n t d i l u t i o n and/or a t t e n u a t i o n o f the 
hazardous waste c o n s t i t u e n t has o c c u r r e d . 

I n those c a s e s where i t i s q u e s t i o n a b l e t h a t the 
p o l l u t a n t s o u r c e i s hazardous waste i n t h e d i s p o s a l 
s i t e , c o n t i n u e d m o n i t o r i n g is c r i t i c a l .  I t must be 
dete r m i n e d whether the g i v e n c h e m i c a l c o n c e n t r a t i o n s 
a r e i n d i c a t i v e of a hazardous waste s o u r c e which w i l l 
c o n t i n u e to degrade the w a t e r , or a r e temporal or 
n a t u r a l l y o c c u r r i n g c o n s t i t u e n t s w h i c h d o not i n d i c a t e 
a problem 

E. REJECTION OF INADEQUATE REPORTS 

Water Code S e c t i o n 13273 s t a t e s : 

(d) The r e g i o n a l board s h a l l examine the r e p o r t 
s u b m i t t e d p u r s u a n t t o s u b d i v i s i o n ( b ) and determine 
whether t h e number, l o c a t i o n , and d e s i g n o f the w e l l s 
and the s o i l i n g ( s i c ) t e s t i n g c o u l d d e t e c t any 
l e a c h a t e b u i l d u p , l e a c h a t e m i g r a t i o n , o r hazardous 
waste m i g r a t i o n . I f the r e g i o n a l board d e t e r m i n e s 
t h a t the m o n i t o r i n g program c o u l d d e t e c t t h e l e a c h a t e  



and h a z a r d o u s w a s t e , the r e g i o n a l b o a r d s h a l l t a k e t h e 
a c t i o n s p e c i f i e d i n s u b d i v i s i o n ( e ) . I f t h e r e g i o n a l 
board d e t e r m i n e s t h a t the m o n i t o r i n g program was 
i n a d e q u a t e , the r e g i o n a l b o a r d s h a l l r e q u i r e the s o l i d 
waste d i s p o s a l s i t e t o c o r r e c t t h e m o n i t o r i n g program 
and r e s u b m i t the s o l i d waste a s s e s s m e n t t e s t based o n 
the r e s u l t s from t h e c o r r e c t e d program." 

The SWAT r e p o r t must meet a l l the c r i t e r i a s e t f o r t h i n 
S e c t i o n 13273. A SWAT r e p o r t s h o u l d be r e t u r n e d f o r 
m o d i f i c a t i o n s i f :  

• The r e p o r t f a i l s to f u l f i l l any of t h e l a w ' s 
r e q u i r e m e n t s . 

• I t l a c k s the r e q u i r e d p r o f e s s i o n a l c e r t i f i c a t i o n , 
a s per S u b s e c t i o n 1 3 2 7 3 ( b ) . 

• I t i s not complete i n i t s s a m p l i n g o f ground w a t e r , 
s u r f a c e water ( i f a p p l i c a b l e ) , and u n s a t u r a t e d zone 
w a t e r , a s r e q u i r e d b y S u b s e c t i o n s 1 3 2 7 3 ( b ) ( 1 ) and 
( 2 ) ; both w i t h r e g a r d t o space ( c o n s i d e r t h r e e -
d i m e n s i o n s ! ) and time. 

• I t does not p r o v i d e adequate r a t i o n a l e f o r the 
l o c a t i o n and d e s i g n o f each m o n i t o r i n g s t a t i o n t o 
a l l o w the R e g i o n a l Board t o make t h e d e t e r m i n a t i o n 
s p e c i f i e d i n S u b s e c t i o n 1 3 2 7 3 ( d ) . 

• I t does not p r o v i d e c o n v i n c i n g e v i d e n c e t h a t 
s u p p o r t s i t s c o n c l u s i o n s r e g a r d i n g h a z a r d o u s waste 
l e a k a g e and does not a l l o w t h e R e g i o n a l Board to 
make t h e d e t e r m i n a t i o n s p e c i f i e d i n 
S u b s e c t i o n 1 3 2 7 3 ( e ) . 



APPENDIX 1: APPLICABLE LAWS 
A. GOVERNMENT CODE 
T I T L E 7.3. S o l i d Waste Management, R e s o u r c e R e c o v e r y , and 

R e c y c l i n g 
CHAPTER 3. Enforcement Program 
ARTICLE 4. A d m i n i s t r a t i v e Enforcement and Remedies 

A v a i l a b l e to an Enforcement Agency 

S e c t i o n
 66796.53.

 Enforcement o r d e r o r a c t i o n ; e x p l a n a t o r y and 
j u s t i f y i n g statement t o o t h e r a g e n c i e s ; time; 
i n s p e c t i o n o f s i t e ; r e c e i p t o f c o m p l a i n t b y 
wrong agency; a c t i o n by agency or w r i t t e n 
e x p l a n a t i o n r e q u i r e d 

(a) At l e a s t 10 days b e f o r e i s s u i n g an enforcement order 
which i s not f o r a n emergency, w i t h i n 5 days a f t e r i s s u i n g a n 
enforcement o r d e r f o r an emergency, and w i t h i n 15 days a f t e r 
d i s c o v e r i n g a v i o l a t i o n o f a s t a t e l a w , r e g u l a t i o n , o r p e r m i t , 
o r a l o c a l o r d i n a n c e , r u l e , r e g u l a t i o n , l i c e n s e , o r p e r m i t , 
f o r a s o l i d w a s t e d i s p o s a l s i t e which i s l i k e l y t o r e s u l t i n 
a n enforcement a c t i o n , the f o l l o w i n g a g e n c i e s s h a l l p r o v i d e a 
w r i t t e n s t a t e m e n t p r o v i d i n g a n e x p l a n a t i o n o f , and 
j u s t i f i c a t i o n f o r the enforcement o r d e r o r a d e s c r i p t i o n o f 
the v i o l a t i o n i n the f o l l o w i n g manner: 

( 1 ) The enforcement agency s h a l l p r o v i d e t h e statement t o 
the l o c a l C a l i f o r n i a r e g i o n a l water q u a l i t y c o n t r o l board, the 
l o c a l a i r p o l l u t i o n c o n t r o l d i s t r i c t or a i r q u a l i t y management 
d i s t r i c t , and t h e S t a t e Department of H e a l t h S e r v i c e s . 

( 2 ) A C a l i f o r n i a r e g i o n a l water q u a l i t y c o n t r o l board 
s h a l l p r o v i d e t h e s t a t e m e n t t o t h e enforcement agency, the 
l o c a l a i r p o l l u t i o n c o n t r o l d i s t r i c t o r a i r q u a l i t y management 
d i s t r i c t , and t h e S t a t e Department of H e a l t h S e r v i c e s . 

( 3 ) A n a i r p o l l u t i o n c o n t r o l d i s t r i c t o r a n a i r q u a l i t y 
management d i s t r i c t s h a l l p r o v i d e the s t a t e m e n t to t h e 
enforcement agency, the C a l i f o r n i a r e g i o n a l w a t e r q u a l i t y 
c o n t r o l board, and the S t a t e Department o f H e a l t h S e r v i c e s . 



( 4 ) The S t a t e Department o f H e a l t h S e r v i c e s s h a l l p r o v i d e 
the s t a t e m e n t t o t h e enforcement agency, t h e l o c a l C a l i f o r n i a 
r e g i o n a l w a t e r q u a l i t y c o n t r o l board, and t h e l o c a l a i r 
p o l l u t i o n c o n t r o l d i s t r i c t or a i r q u a l i t y management d i s t r i c t . 

( b) W i t h i n 1 0 days a f t e r r e c e i v i n g a n o t i c e o f t h e 
i s s u a n c e o f , o r t h e p r o p o s a l t o i s s u e , a n enforcement o r d e r , 
p u r s u a n t t o s u b d i v i s i o n ( a ) , the l o c a l C a l i f o r n i a r e g i o n a l 
w a t e r q u a l i t y c o n t r o l board, the enforcement agency, the l o c a l 
a i r p o l l u t i o n c o n t r o l d i s t r i c t or the a i r q u a l i t y management 
d i s t r i c t , and t h e S t a t e Department of H e a l t h S e r v i c e s s h a l l 
i n s p e c t the s o l i d waste d i s p o s a l s i t e t o d e t e r m i n e whether any 
s t a t e law, r e g u l a t i o n , o r p e r m i t , which t h a t b o a r d o r agency 
i s a u t h o r i z e d t o e n f o r c e , i s b e i n g v i o l a t e d . 

( c ) I f any board o r agency s p e c i f i e d i n s u b d i v i s i o n 
( a ) r e c e i v e s a c o m p l a i n t c o n c e r n i n g a s o l i d w a s t e d i s p o s a l 
s i t e and the board o r agency d e t e r m i n e s t h a t i t i s not 
a u t h o r i z e d t o t a k e a c t i o n c o n c e r n i n g t h e c o m p l a i n t , t h e board 
o r agency s h a l l r e f e r the c o m p l a i n t w i t h i n 1 0 days o f r e c e i p t 
t o a n o t h e r s t a t e agency which i t d e t e r m i n e s i s a u t h o r i z e d t o 
t a k e a c t i o n . 

( d ) I f any agency o r board s p e c i f i e d i n s u b d i v i s i o n 
( a ) r e c e i v e s a c o m p l a i n t c o n c e r n i n g a s o l i d w a s t e d i s p o s a l 
s i t e which t h e agency or board does not r e f e r to another s t a t e 
agency p u r s u a n t t o s u b d i v i s i o n ( c ) , o r i f such a n agency o r 
board r e c e i v e s a c o m p l a i n t r e f e r r e d t o i t b y a n o t h e r agency o r 
board p u r s u a n t t o s u b d i v i s i o n ( c ) , the agency o r board s h a l l 
e i t h e r t a k e enforcement a c t i o n c o n c e r n i n g t h a t f a c i l i t y or 
p r o v i d e the p e r s o n who f i l e d the c o m p l a i n t w i t h a w r i t t e n 
s tatement w i t h i n 10 days e x p l a i n i n g why an enforcement a c t i o n 
would not be a p p r o p r i a t e . 

HISTORY: 

+Added S t a t s . 1984, ch. 1532, S e c t i o n 1 . 



GOVERNMENT CODE 

S e c t i o n 
66796.54. R e p o r t t o t h e l e g i s l a t u r e ; e x t e n t o f hazardous 

w a s t e s ; p o t e n t i a l e f f e c t s o n w a t e r q u a l i t y ; 
a c c u r a c y o f t e s t s 

( a ) On or b e f o r e J a n u a r y 1, 1989, J a n u a r y 1, 1990, and 
J a n u a r y 1 , 1991, t h e S t a t e Water R e s o u r c e s C o n t r o l Board s h a l l 
submit a r e p o r t t o t h e L e g i s l a t u r e s u m m a r i z i n g t h e e x t e n t o f 
hazardous w a s t e i n s o l i d waste d i s p o s a l s i t e s and t h e 
p o t e n t i a l e f f e c t s t h e s e hazardous w a s t e s may have upon the 
q u a l i t y o f w a t e r s o f the s t a t e , and recommending a c t i o n s 
needed t o p r o t e c t t h e q u a l i t y o f w a t e r . Each r e p o r t s h a l l 
summarize t h e d a t a from those s o l i d waste w a t e r q u a l i t y 
assessment t e s t r e p o r t s which have been s u b m i t t e d d u r i n g the 
p r e c e d i n g y e a r t o C a l i f o r n i a r e g i o n a l w a t e r q u a l i t y c o n t r o l 
boards p u r s u a n t t o S e c t i o n 13273 of the Water Code, and s h a l l 
e v a l u a t e t h e a c c u r a c y o f the s o l i d waste w a t e r q u a l i t y 
assessment t e s t s conducted. 

( b ) On or b e f o r e J u l y 1, 1988, and J u l y 1, 1989, the S t a t e 
A i r R e s o u r c e s Board s h a l l submit a r e p o r t t o t h e L e g i s l a t u r e 
summarizing t h e e x t e n t o f hazardous w a s t e i n s o l i d waste 
d i s p o s a l s i t e s and t h e p o t e n t i a l e f f e c t s t h e s e hazardous 
wastes may have upon t he ambient a i r q u a l i t y of t h e s t a t e , and 
recommending a c t i o n s needed t o p r o t e c t t h e q u a l i t y o f a i r . 
The r e p o r t s s u b m i t t e d on J u l y 1, 1988, and J u l y 1, 1989, s h a l l 
summarize t h e d a t a from the s o l i d waste a i r q u a l i t y assessment 
t e s t r e p o r t s s u b m i t t e d t o a i r q u a l i t y maintenance d i s t r i c t s 
and a i r p o l l u t i o n c o n t r o l d i s t r i c t s o n o r b e f o r e J u l y 1 , 1987, 
and J a n u a r y 1 , 1988, r e s p e c t i v e l y , p u r s u a n t t o S e c t i o n 41805.5 
of the H e a l t h and S a f e t y Code, and s h a l l e v a l u a t e t h e a c c u r a c y 
o f t h e s o l i d w a s t e a s s e s s m e n t t e s t s c o n d u c t e d . 

HISTORY: 

+Added S t a t s . 1986, c h . 1055, S e c t i o n 3, e f f e c t i v e 
September 24, 1986, o p e r a t i v e J a n u a r y 1, 1987. 

+Former S e c t i o n : Former S e c t i o n 66796.54, s i m i l a r t o the 
p r e s e n t s e c t i o n was added b y S t a t s . 1984, c h . 1532, 
S e c t i o n 2, amended by S t a t s . 1986, c h . 9 7 1 , S e c t i o n 1, 
and r e p e a l e d b y S t a t s . 1986, c h . 1055, S e c t i o n 1 , 
e f f e c t i v e September 24, 1986. 



B. WATER CODE 

DIVISION 7 . Water Q u a l i t y 
CHAPTER 4.  R e g i o n a l Water Q u a l i t y C o n t r o l 
ARTICLE 4. Waste D i s c h a r g e Requirements 
S e c t i o n 
13273. S o l i d w a s t e d i s p o s a l s i t e s ; r a n k i n g b a s e d o n 

t h r e a t t o water q u a l i t y ; s u b m i s s i o n o f water 
q u a l i t y assessment t e s t r e p o r t s b y r a n k ; w a i v e r ; 
e v a l u a t i o n ; procedure upon d i s c o v e r y o f inadequate 
m o n i t o r i n g o r c o n t a m i n a t i o n o f t h e w a t e r ; r e v i s i o n 
o f d i s c h a r g e r e q u i r e m e n t s 

( a ) The s t a t e board s h a l l , o n o r b e f o r e J a n u a r y 1 , 1986, 
rank a l l s o l i d waste d i s p o s a l s i t e s , a s d e f i n e d i n 
S e c t i o n 66714.1 of t h e Government Code, based upon the t h r e a t 
which t h e y may pose to water q u a l i t y . On or b e f o r e 
J u l y 1 , 1987, the o p e r a t o r s of t h e f i r s t 150 s o l i d waste 
d i s p o s a l s i t e s r a n k e d on the l i s t s h a l l submit a s o l i d waste 
w a t e r q u a l i t y a s s e s s m e n t t e s t t o the a p p r o p r i a t e R e g i o n a l 
Board f o r i t s e x a m i n a t i o n p u r s u a n t t o s u b d i v i s i o n ( d ) . O n o r 
b e f o r e J u l y 1 of each s u c c e e d i n g y e a r , t h e o p e r a t o r s of the 
n e x t 150 s o l i d waste d i s p o s a l s i t e s r a n k e d on t h e l i s t s h a l l 
submit a s o l i d waste water q u a l i t y a s s e s s m e n t t e s t t o the 
a p p r o p r i a t e r e g i o n a l board f o r i t s  e x a m i n a t i o n p u r s u a n t t o 
s u b d i v i s i o n ( d ) . 

( b ) B e f o r e a s o l i d waste w a t e r q u a l i t y a s s e s s m e n t t e s t 
r e p o r t may be s u b m i t t e d to the r e g i o n a l board, a r e g i s t e r e d 
g e o l o g i s t , r e g i s t e r e d p u r s u a n t t o S e c t i o n 7850 o f the B u s i n e s s 
and P r o f e s s i o n s Code, a c e r t i f i e d e n g i n e e r i n g g e o l o g i s t , 
c e r t i f i e d p u r s u a n t t o S e c t i o n 7842 of the B u s i n e s s and 
P r o f e s s i o n s Code, or a c i v i l e n g i n e e r r e g i s t e r e d p u r s u a n t to 
S e c t i o n 6762 of the B u s i n e s s and P r o f e s s i o n s Code, who has at 
l e a s t f i v e y e a r s ' e x p e r i e n c e i n groundwater h y d r o l o g y , s h a l l 
c e r t i f y t h a t the r e p o r t c o n t a i n s a l l o f t h e f o l l o w i n g 
i n f o r m a t i o n and any o t h e r i n f o r m a t i o n w h i c h t h e s t a t e board 
may, by r e g u l a t i o n , r e q u i r e : 

(1) An a n a l y s i s of the s u r f a c e and groundwater on, under, 
and w i t h i n one m i l e o f the s o l i d w a s t e d i s p o s a l s i t e t o 
p r o v i d e a r e l i a b l e i n d i c a t i o n whether t h e r e i s any l e a k a g e o f 
h azardous w a s t e . 

( 2 ) A c h e m i c a l c h a r a c t e r i z a t i o n o f t h e s o i l - p o r e l i q u i d i n 
t h o s e a r e a s which a r e l i k e l y t o b e a f f e c t e d i f t h e s o l i d waste 



d i s p o s a l s i t e i s l e a k i n g , as compared to g e o l o g i c a l l y s i m i l a r 
a r e a s near the s o l i d waste d i s p o s a l s i t e w h i c h have not been 
a f f e c t e d b y l e a k a g e o r waste d i s c h a r g e . 

( c ) I f the r e g i o n a l board d e t e r m i n e s t h a t t h e i n f o r m a t i o n 
s p e c i f i e d i n p a r a g r a p h ( 1 ) o r ( 2 ) i s not needed because o t h e r 
i n f o r m a t i o n d e m o n s t r a t e s t h a t hazardous w a s t e s a r e m i g r a t i n g 
i n t o t h e w a t e r , the r e g i o n a l board may w a i v e t h e requirement 
t o submit t h i s i n f o r m a t i o n s p e c i f i e d i n p a r a g r a p h s ( 1 ) and ( 2 ) 
o f s u b d i v i s i o n (b). The r e g i o n a l board s h a l l a l s o n o t i f y the 
S t a t e Department o f H e a l t h S e r v i c e s , and s h a l l t a k e appro­
p r i a t e r e m e d i a l a c t i o n p u r s u a n t t o Chapter 5 (commencing w i t h 
S e c t i o n 13300). 

( d ) The r e g i o n a l board s h a l l examine t h e r e p o r t s u b m i t t e d 
p u r s u a n t to s u b d i v i s i o n (b) and d e t e r m i n e whether t h e number, 
l o c a t i o n , and d e s i g n o f the w e l l s and the s o i l i n g t e s t i n g 
c o u l d d e t e c t any l e a c h a t e b u i l d u p , l e a c h a t e m i g r a t i o n , o r 
hazardous waste m i g r a t i o n . I f the r e g i o n a l b o a r d d e t e r m i n e s 
t h a t the m o n i t o r i n g program c o u l d d e t e c t t h e l e a c h a t e and 
hazardous w a s t e , t h e r e g i o n a l board s h a l l t a k e t h e a c t i o n 
s p e c i f i e d i n s u b d i v i s i o n ( e ) . I f the r e g i o n a l b o a r d 
d etermines t h a t t h e m o n i t o r i n g program was i n a d e q u a t e , the 
r e g i o n a l board s h a l l r e q u i r e the s o l i d waste d i s p o s a l s i t e t o 
c o r r e c t the m o n i t o r i n g program and r e s u b m i t t h e s o l i d waste 
assessment t e s t b a s e d upon the r e s u l t s from t h e c o r r e c t e d 
m o n i t o r i n g program. 

( e ) The r e g i o n a l board s h a l l examine t h e a p p r o v e d s o l i d 
waste assessment t e s t r e p o r t and d e t e r m i n e w h e t h e r any 
hazardous waste m i g r a t e d i n t o t h e w a t e r . I f t h e r e g i o n a l 
board d e t e r m i n e s t h a t hazardous waste has m i g r a t e d i n t o the 
w a t e r , i t s h a l l n o t i f y t h e S t a t e Department o f H e a l t h S e r v i c e s 
and t h e C a l i f o r n i a Waste Management Board and s h a l l t ake 
a p p r o p r i a t e r e m e d i a l a c t i o n p u r s u a n t to C h a p t e r 5 (commencing 
w i t h S e c t i o n 1 3 3 0 0 ) . 

( f ) When a r e g i o n a l board r e v i s e s t h e w a s t e d i s c h a r g e 
r e q u i r e m e n t s f o r a s o l i d waste d i s p o s a l s i t e , t h e r e g i o n a l 
board s h a l l c o n s i d e r t h e i n f o r m a t i o n p r o v i d e d i n t h e s o l i d 
waste assessment t e s t r e p o r t and any o t h e r r e l e v a n t 
s i t e - s p e c i f i c e n g i n e e r i n g d a t a p r o v i d e d b y t h e s i t e o p e r a t o r 
f o r t h a t s o l i d w a s t e d i s p o s a l s i t e a s p a r t o f a r e p o r t o f 
waste d i s c h a r g e . 



HISTORY: 
+Added S t a t s . 1984, ch. 1532, S e c t i o n 6; Amended S t a t s . 
1986, c h . 9 7 1 , S e c t i o n 3. 



WATER CODE 

S e c t i o n 
13273.1. S o l i d waste assessment q u e s t i o n n a i r e s 

( a ) E x c e p t a s p r o v i d e d i n s u b d i v i s i o n ( b ) , a n o p e r a t o r o f 
a s o l i d w a s t e d i s p o s a l s i t e may submit a s o l i d waste 
assessment q u e s t i o n n a i r e t o t h e a p p r o p r i a t e r e g i o n a l board a t 
l e a s t 24 months p r i o r to the s i t e ' s s o l i d w a s t e w a t e r q u a l i t y 
assessment t e s t due d a t e a s e s t a b l i s h e d p u r s u a n t t o S e c t i o n 
13273. The r e g i o n a l board s h a l l r e q u i r e the o p e r a t o r t o 
submit any a d d i t i o n a l i n f o r m a t i o n , a s needed, o r r e q u i r e 
o n s i t e v e r i f i c a t i o n o f the s o l i d waste a s s e s s m e n t 
q u e s t i o n n a i r e date i n o r d e r t o r e n d e r a d e c i s i o n p u r s u a n t t o 
s u b d i v i s i o n ( c ) . 

( b ) Any s o l i d waste d i s p o s a l s i t e which i s l a r g e r that. 
5 0 , 0 0 0 c u b i c y a r d s o r i s known o r s u s p e c t e d t o c o n t a i n 
hazardous s u b s t a n c e s , o t h e r than h o u s e h o l d hazardous w a s t e s , 
shall be p r o h i b i t e d from s u b m i t t i n g a s o l i d waste assessment 
q u e s t i o n n a i r e under t h i s s e c t i o n . 

(c) The r e g i o n a l board s h a l l complete a thorough a n a l y s i s 
o f each s o l i d w a s t e assessment q u e s t i o n n a i r e s u b m i t t e d 
pursuant to this s e c t i o n by a date 18 months p r i o r to the 
s o l i d waste a s s e s s m e n t t e s t due d a t e . B a s e d upon t h i s 
a n a l y s i s , t h e r e g i o n a l board s h a l l d e t e r m i n e whether o r not 
the Site has discharged hazardous s u b s t a n c e s which with impact 
the b e n e f i c i a l u s e s o f w a t e r . I f the r e g i o n a l board 
de t e r m i n e s t h a t the s i t e has not s o d i s c h a r g e d hazardous 
s u b s t a n c e s , the r e g i o n a l board s h a l l n o t i f y t h e o p e r a t o r t h a t 
the o p e r a t o r i s not r e q u i r e d t o p r e p a r e a s o l i d waste water 
q u a l i t y a s s e s s m e n t t e s t p u r s u a n t t o S e c t i o n 13273. 

(d) If  t h e r e g i o n a l board does not make t h e d e t e r m i n a t i o n 
s p e c i f i e d i n s u b d i v i s i o n ( c ) , the o p e r a t o r s h a l l submit a l l , 
o r a p o r t i o n o f , a s o l i d waste w a t e r q u a l i t y assessment t e s t . 
The r e g i o n a l b o a r d s h a l l n o t i f y t h e o p e r a t o r o f t h i s 
d e t e r m i n a t i o n and i n d i c a t e i f a l l , o r what p o r t i o n o f , a s o l i d 
waste water q u a l i t y assessment t e s t s h a l l b e r e q u i r e d . The 
o p e r a t o r s h a l l submit the s o l i d waste w a t e r q u a l i t y assessment 
t e s t , o r a p o r t i o n t h e r e o f , b y the d a t e e s t a b l i s h e d p u r s u a n t 
t o S e c t i o n 13273. 



( e ) The s t a t e board s h a l l d e v e l o p a s o l i d w a s t e assessment 
q u e s t i o n n a i r e and g u i d e l i n e s f o r s u b m i t t a l n o l a t e r than t h r e e 
months a f t e r t h e e f f e c t i v e d a t e o f t h i s s t a t u t e adding t h i s 
s e c t i o n . The q u e s t i o n n a i r e s h a l l c o n t a i n , but not b e l i m i t e d 
t o , a c h a r a c t e r i z a t i o n o f the w a s t e s , s i z e o f t h e s i t e , age o f 
the s i t e , and o t h e r a p p r o p r i a t e f a c t o r s . 

( f ) Those o p e r a t o r s o f s o l i d waste d i s p o s a l s i t e s l i s t e d 
by t h e s t a t e board p u r s u a n t to S e c t i o n 13273 in Rank 3 and 
s e e k i n g a n exemption under t h i s s e c t i o n s h a l l submit t h e i r 
s o l i d waste a s s e s s m e n t q u e s t i o n n a i r e n o l a t e r t h a n J u l y 1 , 
1988.  If  the r e g i o n a l board does not make t h e d e t e r m i n a t i o n 
s p e c i f i e d i n s u b d i v i s i o n ( c ) , t h e r e g i o n a l b o a r d s h a l l 
r e q u i r e the o p e r a t o r t o submit  all, o r a p o r t i o n o f , a s o l i d 
waste w a t e r q u a l i t y assessment t e s t b y J u l y 1 , 1990. 

HISTORY: 

+Added S t a t s 1987, ch. 932, S e c t i o n 2, e f f e c t i v e 
September 22, 1987. 

S e c t i o n 
13273.2. R e e v a l u a t i o n o f s o l i d waste d i s p o s a l s i t e s t a t u s ; 

r e q u i r e m e n t t o submit o r r e v i s e s o l i d waste water 
q u a l i t y assessment t e s t 

N o t w i t h s t a n d i n g s u b d i v i s i o n (b) of S e c t i o n 13273.1, a 
r e g i o n a l board may r e e v a l u a t e the s t a t u s o f any s o l i d waste 
d i s p o s a l s i t e r a n k e d p u r s u a n t t o S e c t i o n 13273, i n c l u d i n g 
those s i t e s exempted p u r s u a n t to S e c t i o n 13273.1, and may 
r e q u i r e the o p e r a t o r t o submit o r r e v i s e a s o l i d waste water 
q u a l i t y a s s e s s m e n t t e s t a f t e r J u l y 1 , 1989. The r e g i o n a l 
board s h a l l g i v e w r i t t e n n o t i f i c a t i o n t o t h e o p e r a t o r t h a t a 
s o l i d waste a s s e s s m e n t t e s t i s r e q u i r e d and t h e due d a t e . 
T h i s s e c t i o n s h a l l not r e q u i r e s u b m i t t a l o f a s o l i d waste 
water q u a l i t y a s s e s s m e n t t e s t b y a date e a r l i e r t h a n 
e s t a b l i s h e d i n a c c o r d a n c e w i t h S e c t i o n 13273. 

HISTORY: 

+Added S t a t s . 1987, ch. 932, S e c t i o n 3, e f f e c t i v e 
September 22, 1987. 



S e c t i o n 
13273.3. O p e r a t o r d e f i n e d 

As used in S e c t i o n s 13273, 13273.1, and 13273.2,  " o p e r a t o r " 
means a p e r s o n who o p e r a t e s or manages, or who has o p e r a t e d 
or managed, the s o l i d waste d i s p o s a l s i t e  . I f the o p e r a t o r 
of the s o l i d waste d i s p o s a l s i t  e n o l o n g e r e x i s t s  , o r i s 
u n a b l e , a s d e t e r m i n e d by t h e r e g i o n a l board, to comply w i t h the 
r e q u i r e m e n t s Of S e c t i o n 13273, 1 3 2 7 3 . 1 , or 13273.2, " o p e r a t o r " 
means any per s o n who owns or who has owned t h e s o l i d waste 
d i s p o s a l s i t e . 

HISTORY: 
+Added S t a t s . 1987, ch. 932, S e c t i o n 4, e f f e c t i v e 
September 22, 1987. 



C. HEALTH AND SAFETY CODE 

DIVISION 26. A i r R e s o u r c e s 
PART 4. N o n v e h i c u l a r A i r P o l l u t i o n C o n t r o l 
CHAPTER 3. E m i s s i o n L i m i t a t i o n s 
ARTICLE 2. N o n a g r i c u l t u r a l B u r n i n g 

S e c t i o n 
41805.5. S o l i d waste a i r q u a l i t y a s s e s s m e n t t e s t r e p o r t ; 

c o n t e n t s ; q u e s t i o n n a i r e s ; exemptions 
( a ) E x c e p t a s p r o v i d e d i n s u b d i v i s i o n s ( b ) and ( c ) , the 

o p e r a t o r o f a s o l i d waste d i s p o s a l s i t e s h a l l submit t o the 
d i s t r i c t o n o r b e f o r e J u l y 1 , 1987, a s o l i d w a s t e a i r q u a l i t y 
assessment t e s t r e p o r t t h a t c o n t a i n s a l l o f t h e f o l l o w i n g : 

( 1 ) T e s t r e s u l t s t o d e t e r m i n e i f t h e r e i s any underground 
l a n d f i l l gas m i g r a t i o n beyond the s o l i d w a s t e d i s p o s a l s i t e ' s 
p e r i m e t e r . 

( 2 ) A n a l y s e s f o r s p e c i f i e d a i r c o n t a m i n a n t s i n t h e ambient 
a i r a d j a c e n t t o t h e s o l i d waste d i s p o s a l s i t e t o d e t e r m i n e t h e 
e f f e c t o f the s i t e o n a i r q u a l i t y . 

( 3 ) C h e m i c a l c h a r a c t e r i z a t i o n t e s t r e s u l t s t o determine 
the c o m p o s i t i o n o f gas s t r e a m s i m m e d i a t e l y above the s o l i d 
waste d i s p o s a l s i t e , or i m m e d i a t e l y above the s o l i d waste 
d i s p o s a l s i t e and w i t h i n the s o l i d waste d i s p o s a l s i t e , a s 
a p p r o p r i a t e , a s d e t e r m i n e d b y the d i s t r i c t . 

( 4 ) Any o t h e r i n f o r m a t i o n which the d i s t r i c t board may 
r e q u i r e , b y emergency r e g u l a t i o n . 

The s o l i d w a s t e a i r q u a l i t y a s s e s s m e n t t e s t r e p o r t s h a l l 
b e p r e p a r e d i n a c c o r d a n c e w i t h t h e g u i d e l i n e s d e v e l o p e d b y t h e 
s t a t e board p u r s u a n t t o s u b d i v i s i o n ( d ) . 

(b) The o p e r a t o r o f a n i n a c t i v e s o l i d waste d i s p o s a l s i t e 
s h a l l complete and submit t h e s c r e e n i n g q u e s t i o n n a i r e , 
developed p u r s u a n t t o s u b d i v i s i o n ( e ) , t o the d i s t r i c t o n o r 
b e f o r e November 1 , 1986, u n l e s s t h e o p e r a t o r i s r e q u i r e d t o 
submit a r e p o r t c o n t a i n i n g t h e same i n f o r m a t i o n s p e c i f i e d i n 
s u b d i v i s i o n ( a ) p u r s u a n t t o a f e d e r a l , s t a t e , o r d i s t r i c t 
o r d e r , o r u n l e s s exempted p u r s u a n t t o s u b d i v i s i o n ( c ) . The 
d i s t r i c t s h a l l e v a l u a t e t h e s u b m i t t e d s c r e e n i n g q u e s t i o n n a i r e s 
i n a c c o r d a n c e w i t h t h e g u i d e l i n e s developed p u r s u a n t t o 



s u b d i v i s i o n ( e ) and s h a l l determine whether the o p e r a t o r o f 
the s i t e b e r e q u i r e d t o submit a l l ,  o r a p o r t i o n o f , the 
i n f o r m a t i o n r e q u i r e d t o b e r e p o r t e d i n a s o l i d waste a i r 
q u a l i t y assessment t e s t r e p o r t . The d i s t r i c t s h a l l n o t i f y the 
o p e r a t o r i n w r i t i n g o n o r b e f o r e J a n u a r y 1 , 1987, o f the 
i n f o r m a t i o n i d e n t i f i e d i n s u b d i v i s i o n ( a ) t o b e s u b m i t t e d f o r 
the s i t e . A f t e r r e c e i v i n g t h i s n o t i f i c a t i o n , the o p e r a t o r o f 
the i n a c t i v e s o l i d waste d i s p o s a l s i t e s h a l l submit a s o l i d 
waste a i r q u a l i t y assessment t e s t r e p o r t c o n t a i n i n g the 
r e q u i r e d i n f o r m a t i o n on or b e f o r e J a n u a r y 1, 1988, to the 
d i s t r i c t . 

( c )  A d i s t r i c t may exempt from s u b d i v i s i o n s ( a ) and ( b ) a 
s o l i d waste d i s p o s a l s i t e o r i n a c t i v e s o l i d waste d i s p o s a l 
s i t e which has a c c e p t e d o r now c o n t a i n s o n l y i n e r t and 
nondecomposable s o l i d s . To r e c e i v e an exemption, the o p e r a t o r 
of the s i t e s h a l l , submit, on or b e f o r e November 1, 1986, a 
copy o f  all p e r m i t s ,  all  w a s t e d i s c h a r g e r e q u i r e m e n t s 
p e r t i n e n t t o the s i t e , and any o t h e r d a t a n e c e s s a r y f o r the 
d i s t r i c t to determine whether an exemption s h o u l d be g r a n t e d 
t o t h e s i t e . 

(d) On or b e f o r e February 1, 1987, the s t a t e board. in 
c o o r d i n a t i o n w i t h t h e d i s t r i c t s , s h a l l develop and p u b l i s h 
t e s t g u i d e l i n e s f o r the s o l i d waste a i r q u a l i t y assessment 
r e p o r t s p e c i f y i n g the a i r contaminants t o b e t e s t e d f o r and 
i d e n t i f y i n g a c c e p t a b l e t e s t i n g , a n a l y t i c a l , a n d r e p o r t i n g 
methods to be employed in c o m p l e t i n g the r e p o r t . 

( e ) On or b e f o r e October 1, 1986, the s t a t e board, in 
c o o r d i n a t i o n w i t h the d i s t r i c t s , s h a l l develop and p u b l i s h a 
s c r e e n i n g q u e s t i o n n a i r e f o r i n a c t i v e s o l i d waste d i s p o s a l 
s i t e s and g u i d e l i n e s f o r e v a l u a t i n g t h e q u e s t i o n n a i r e b y the 
d i s t r i c t s p u r s u a n t t o s u b d i v i s i o n ( b ) . The s c r e e n i n g 
q u e s t i o n n a i r e and g u i d e l i n e s s h a l l r e q u i r e a n i n a c t i v e s o l i d 
waste d i s p o s a l s i t e t o b e e v a l u a t e d based o n t h e n a t u r e and 
age o f m a t e r i a l s i n the s i t e , t h e q u a n t i t y o f m a t e r i a l s i n the 
s i t e , the s i z e o f t h e s i t e , and o t h e r a p p r o p r i a t e f a c t o r s . 
The g u i d e l i n e s f o r e v a l u a t i n g t h e s c r e e n i n g q u e s t i o n n a i r e 
s h a l l r e q u i r e a d i s t r i c t t o weigh h e a v i l y the p r o x i m i t y o f the 
s i t e t o r e s i d e n c e s , s c h o o l s , and o t h e r s e n s i t i v e a r e a s , and t o 
pay p a r t i c u l a r a t t e n t i o n t o p o t e n t i a l a d v e r s e i m p a c t s o n 
f a c i l i t i e s such a s h o s p i t a l s and s c h o o l s , and o n r e s i d e n t i a l 
a r e a s , w i t h i n one m i l e o f t h e s i t e ' s p e r i m e t e r . 



( f ) A d i s t r i c t may r e e v a l u a t e t h e s t a t u s o f a s o l i d waste 
d i s p o s a l s i t e , i n c l u d i n g s i t e s exempted p u r s u a n t t o s u b d i ­
v i s i o n ( c ) , and r e q u i r e the o p e r a t o r t o submit o r r e v i s e a 
s o l i d waste a i r q u a l i t y assessment t e s t r e p o r t a f t e r 
J a n u a r y 1 , 1987. The d i s t r i c t s h a l l g i v e w r i t t e n n o t i f i c a t i o n 
t o the o p e r a t o r o f t h e s o l i d waste d i s p o s a l s i t e t h a t a s o l i d 
waste a i r q u a l i t y a s s e s s m e n t t e s t r e p o r t i s t o b e s u b m i t t e d , 
o r t h a t t h e e x i s t i n g r e p o r t i s t o b e r e v i s e d , and the d a t e b y 
which the r e p o r t i s t o b e s u b m i t t e d . 

( g ) A d i s t r i c t s h a l l e v a l u a t e any s o l i d w a s t e a i r q u a l i t y 
assessment t e s t r e p o r t s s u b m i t t e d p u r s u a n t t o s u b d i v i s i o n s 
( a ) , ( b ) , and ( f ),  and determine i f the r e p o r t ' s t e s t i n g , 
a n a l y t i c a l and r e p o r t i n g methods comply w i t h t h e g u i d e l i n e s 
developed p u r s u a n t t o s u b d i v i s i o n ( d ) . I f the  d i s t r i c t 
d e t e r m i n e s t h a t the s o l i d waste a i r q u a l i t y a s s e s s m e n t t e s t 
r e p o r t c o m p l i e s w i t h the g u i d e l i n e s , i t s h a l l e v a l u a t e , the 
d a t a . I f the d i s t r i c t d e t e r m i n e s , a f t e r e v a l u a t i o n o f the 
r e p o r t and c o n s u l t a t i o n w i t h the s t a t e d e p a r t m e n t and t h e 
C a l i f o r n i a Waste Management Board, t h a t l e v e l s o f one or more 
s p e c i f i e d a i r c o n t a m i n a n t s pose a h e a l t h r i s k t o human b e i n g s 
o r a t h r e a t t o the environment, the d i s t r i c t s h a l l t a k e 
a p p r o p r i a t e r e m e d i a l a c t i o n . 

( h ) I f a d i s t r i c t d e t e r m i n e s t h a t a s o l i d waste a i r 
q u a l i t y assessment t e s t r e p o r t does not comply w i t h the 
g u i d e l i n e s developed p u r s u a n t t o s u b d i v i s i o n ( d ) , the d i s t r i c t 
s h a l l p r o v i d e the o p e r a t o r o f the s i t e w i t h a w r i t t e n n o t i c e 
s p e c i f y i n g the i n a d e q u a c i e s o f the r e p o r t and s h a l l r e q u i r e 
the o p e r a t o r t o c o r r e c t the d e f i c i e n c i e s and r e s u b m i t the 
r e p o r t b y a d a t e d e t e r m i n e d b y the d i s t r i c t . 

( i ) F o r the purpose o f t h i s s e c t i o n , t h e f o l l o w i n g 
d e f i n i t i o n s a p p l y : 

( 1 ) " I n a c t i v e s o l i d waste d i s p o s a l s i t e " means a s o l i d 
waste d i s p o s a l s i t e which has not r e c e i v e d any s o l i d w a s t e f o r 
d i s p o s a l a f t e r J a n u a r y 1 , 1984. 

( 2 ) " L a n d f i l l g a s " means any u n t r e a t e d , raw gas d e r i v e d 
through a n a t u r a l p r o c e s s from t h e d e c o m p o s i t i o n of o r g a n i c 
waste d e p o s i t e d i n a s o l i d waste d i s p o s a l s i t e o r from t h e 
e v o l u t i o n o f v o l a t i l e s p e c i e s i n t h e w a s t e . 



( 3 ) "Operator" means t h e p e r s o n who o p e r a t e s or manages, 
or who has o p e r a t e d or managed, the s o l i d waste, d i s p o s a l s i t e . 
I f t h e o p e r a t o r o f the s o l i d waste d i s p o s a l s i t e n o l o n g e r 
e x i s t s , o r i s u n a b l e , a s determined by t h e d i s t r i c t , t o comply 
w i t h the r e q u i r e m e n t s o f t h i s s e c t i o n , " o p e r a t o r " means any 
person who owns or who has owned t h e s o l i d w aste d i s p o s a l 
s i t e . 

( 4 ) " P e r i m e t e r " means t h e o u t e r boundary o f the e n t i r e 
s o l i d waste d i s p o s a l s i t e p r o p e r t y . 

( 5 ) " S o l i d waste d i s p o s a l s i t e " means a p l a c e , l o c a t i o n , 
t r a c t o f l a n d , a r e a , o r p r e m i s e s i n use, o r which has been 
used, f o r the l a n d f i l l d i s p o s a l o f s o l i d w a s t e , a s d e f i n e d i n 
S e c t i o n 66719 of the Government Code or hazardous w a s t e , as 
d e f i n e d in S e c t i o n 66714.8 of the Government Code, or both. 

( 6 ) " S p e c i f i e d a i r c o n t a m i n a n t s " means s u b s t a n c e s 
determined t o b e a i r c o n t a m i n a n t s b y the s t a t e board i n 
c o o r d i n a t i o n with, the d i s t r i c t s . The s t a t e board and the 
d i s t r i c t s s h a l l c o n s i d e r d e t e r m i n i n g the f o l l o w i n g compounds 
t o b e a i r c o n t a m i n a n t s f o r purposes o f t h i s p a r a g r a p h : 
benzene, c h l o r o e t h e n e , 1,2-dibromoethane 1 , 2 - d i c h l o r o e t h a n e 
b e n z y l c h l o r i d e , c h l o r o b e n z e n e , d i c h l o r o b e n z e n e , 
1, 1 - d i c h l o r o e t h e n e , d i c h l o r o m e t h a n e , formaldehyde, hydrogen 
s u l f i d e , t e t r a c h l o r o e t h y l e n e , t e t r a c h l o r o m e t h a n e , t o l u e n e , 
1 , 1 , 1 - t r i c h l o r o e t h a n e , t r i c h l o r o e t h y l e n e , t r i c h l o r o m e t h a n e , 
x y l e n e , and any o t h e r s u b s t a n c e deemed a p p r o p r i a t e by t h e 
s t a t e board o r a d i s t r i c t . 

HISTORY: 

+Added S t a t s . 1984, ch. 1532, S e c t i o n 4. Added S t a t s . 1986, 
c h . 1055, S e c t i o n 5, e f f e c t i v e September 24, 1986; Amended 
S t a t s . 1987, c h . 932, S e c t i o n 1 , e f f e c t i v e September 22, 
1987. 

+Former S e c t i o n : Former S e c t i o n 41808.5, s i m i l a r t o t h e 
p r e s e n t s e c t i o n , was r e p e a l e d by S t a t s . 1986, ch. 1055, 
S e c t i o n 4, e f f e c t i v e September 24, 1986. 



APPENDIX 2: SAMPLING AND ANALYSIS PROCEDURES 

The o p e r a t o r s h o u l d s p e c i f y the i n d i c a t o r p a r a m e t e r s and waste 
c o n s t i t u e n t s t o b e monitored a f t e r c o n s i d e r i n g t h e f o l l o w i n g 
f a c t o r s : 

• The p o s s i b l e t y p e s , q u a n t i t i e s , and c o n c e n t r a t i o n s of 
c o n s t i t u e n t s i n w a s t e s a t the waste s i t e . 

• The m o b i l i t y , s t a b i l i t y , and p e r s i s t e n c e o f p o s s i b l e 
waste c o n s t i t u e n t s o r t h e i r r e a c t i o n p r o d u c t s . 

A. FREQUENCY OF SAMPLING 

Water q u a l i t y sampling s h o u l d c o n s i s t o f m e a s u r i n g 
i n d i c a t o r parameters ( t e m p e r a t u r e , e l e c t r i c a l 
c o n d u c t i v i t y , p H ) and t e s t i n g f o r v a r i o u s waste 
c o n s t i t u e n t s q u a r t e r l y f o r one y e a r . The s a m p l i n g f o r a n 
e n t i r e y e a r s h o u l d account f o r e r r o r s i n s a m p l i n g and 
a n a l y s e s a s w e l l a s s e a s o n a l f l u c t u a t i o n s . The s i t e 
o p e r a t o r s h o u l d t a k e a minimum of one sample from each 
sampling p o i n t f o r each sampling e v e n t . 

B. SAMPLING PLAN 

The s i t e o p e r a t o r s h o u l d prepare a f o r m a l s a m p l i n g p l a n 
a d d r e s s i n g a l l elements c o n t a i n e d i n t h i s s e c t i o n . Water 
l e v e l s s h o u l d be noted b e f o r e each s a m p l i n g e v e n t . The 
p l a n s h o u l d i n c l u d e a p p r o p r i a t e q u a l i t y c o n t r o l / q u a l i t y 
a s s u r a n c e p r a c t i c e s i n c l u d i n g s t a n d a r d s , l a b o r a t o r y 
b l a n k s , d u p l i c a t e s , and s p i k e d samples. 

C. GROUND WATER SAMPLE COLLECTION 

1.  WELL PURGING: The c h e m i c a l p r o p e r t i e s o f wate r 
t h a t has been s i t t i n g i n s i d e t h e w e l l bore f o r an 
expended p e r i o d o f time may d i f f e r s u b s t a n t i a l l y from 
t h a t o f t h e f o r m a t i o n w a t e r . T h e r e f o r e , i t is a 
common p r a c t i c e t o pump from t h r e e t o f i v e w e l l 
volumes o f water from the w e l l p r i o r t o s a m p l i n g . 

The p u r g i n g r a t e s h o u l d never be f a s t enough t o cau s e 
w a t e r to v i g o r o u s l y cascade down the s i d e s of the 
s c r e e n . 



Low y i e l d a q u i f e r s may r e q u i r e s u b s t a n t i a l time t o 
o b t a i n s e v e r a l w e l l volumes. T h i s c o u l d l e a d t o 
d e g a s s i n g o f t h e f o r m a t i o n w a t e r . These a q u i f e r s may 
need to be sampled w i t h v a r y i n g purged volumes over 
time to determine adequate p u r g i n g v a l u e s . A low 
y i e l d a q u i f e r which has o n l y one c a s i n g volume o f 
f l u i d removed s h o u l d have the sample t e s t e d f o r pH, 
t e m p e r a t u r e , and s p e c i f i c c o n d u c t a n c e . A f t e r 
r e c o v e r y , the w e l l s h o u l d b e r e t e s t e d f o r t h e s e 
p a r a m e t e r s . I f f u l l r e c o v e r y o f the w e l l e xceeds two 
h o u r s , the sample f o r r e t e s t i n g s h o u l d b e c o l l e c t e d 
a s soon a s a s u f f i c i e n t sample i s a v a i l a b l e , but 
w i t h i n two hours o f the o r i g i n a l s a m p l i n g . 

2. SAMPLING DEVICES: The s o l e t a s k of a s a m p l i n g d e v i c e 
i s t o o b t a i n a t h o r o u g h l y r e p r e s e n t a t i v e , r e l i a b l e 
sample o f the f o r m a t i o n w a t e r . I t i s recommended 
t h a t a n i n d i v i d u a l sampling d e v i c e b e d e d i c a t e d t o 
each w e l l t o s a v e t h e t i m e , c o s t , and d i f f i c u l t y o f 
d e c o n t a m i n a t i n g the equipment between w e l l s a m p l i n g . 
I t i s c r i t i c a l t h a t t h e r e b e n o s i g n i f i c a n t g a i n o r 
l o s s o f c h e m i c a l c o n s t i t u e n t s . I t i s e s p e c i a l l y 
c r i t i c a l t o p r e v e n t the l o s s ( d e g a s s i n g ) o f v o l a t i l e 
o r g a n i c c o n s t i t u e n t s such a s v i n y l c h l o r i d e and o t h e r 
r e l a t e d c h e m i c a l s . Extreme c a r e s h o u l d be t a k e n when 
t r a n s f e r r i n g the sample from t h e s a m p l i n g d e v i c e t o 
the sample c o n t a i n e r . L o s s o f v o l a t i l e s can b e 
minimized by u s i n g a "bottom-emptying d e v i c e " , which 
e l i m i n a t e s the need t o t u r n t h e s a m p l i n g d e v i c e 
u p s i d e down. 

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

a. BA I L E R S : A b a i l e r c o n s i s t s of a tube w i t h a check 
b a l l v a l v e a t t h e bottom o r bottom and top. The 
s i n g l e check b a l l v a l v e model i s n o t c a p a b l e of 
sam p l i n g d i s c r e t e i n t e r v a l s . I t i s d i f f i c u l t t o 
t r a n s f e r the sample from t h e b a i l e r t o t h e sample 
c o n t a i n e r w i t h o u t c o n t a m i n a t i n g the sample, 
e s p e c i a l l y i n tubes t h a t a r e not d e s i g n e d f o r 
u s i n g a bottom-emptying d e v i c e . 

b . SYRINGE B A I L E R S : A s y r i n g e b a i l e r p u l l s t h e 
sample i n t o t h e b a i l e r tube e i t h e r b y d i r e c t 
movement o f a p l u n g e r i n the tube o r a pump on the 



s u r f a c e moving t h e p l u n g e r . T h i s d e l i v e r s a 
h i g h l y r e p r e s e n t a t i v e sample. 

c. BLADDER PUMPS: B l a d d e r pumps have a f l e x i b l e 
b l a d d e r i n s i d e a r i g i d body. R h y t h m i c a l i n f l a t i o n 
and d e f l a t i o n o f the b l a d d e r c a u s e s t h e f l u i d t o 
r i s e t o the s u r f a c e . A sampling t u b e a t t a c h e d t o 
the i n t a k e of the pump r e t a i n s t he sample, which 
may then be withdrawn from t h e w e l l and 
t r a n s f e r r e d t o an a p p r o p r i a t e sample v i a l . 

D. SURFACE WATER SAMPLE COLLECTION 

S u r f a c e water s a m p l i n g methods a l s o v a r y a c c o r d i n g t o the 
c i r c u m s t a n c e s . Deeper w a t e r bodies a r e n o r m a l l y sampled 
w i t h a b a i l e r o r " t h i e f " type sampler. S h a l l o w water 
bodies or seeps must be sampled by c o n s t r u c t i o n of a 
s m a l l "pond". A f t e r it has f i l l e d , t he sample b o t t l e can 
be immersed i n the water and f i l l e d . 

A l l s u r f a c e w a t e r s and s p r i n g s w i t h i n a m i l e both op-
g r a d i e n t and downgradient from the d i s p o s a l s i t e s h o u l d 
be sampled. P e r e n n i a l s t r e a m s s h o u l d be sampled 
q u a r t e r l y . I n t e r m i t t e n t streams s h o u l d a l s o b e sampled 
when water is p r e s e n t , but not d u r i n g s t o r m events or 
o t h e r p e r i o d s o f h i g h f l o w . A map showing  all  sampling 
p o i n t s must b e i n c l u d e d i n t h e r e p o r t . 

Under c i r c u m s t a n c e s where t h e w a t e r body o r i g i n a t e s on 
t h e s i t e , c o n s i d e r your u p g r a d i e n t sample a s the s p r i n g s 
o r seeps ( r i s i n g w a t e r ) a t the headwaters o f the stream. 
I f t h e r e i s no e v i d e n c e of r i s i n g w a t e r , presume t h a t the 
u p g r a d i e n t w a t e r q u a l i t y i s t h a t o f the p r e c i p i t a t i o n i n 
t h e a r e a . 

E. SAMPLE STORAGE 

D i f f e r e n t methods of sample s t o r a g e a r e u s e d depending on 
whether t h e sample i s b e i n g t e s t e d f o r m e t a l s o r o r g a n i c 
c h e m i c a l s . 

1 . METAL ANALYSES: F o r m e t a l a n a l y s e s , t h e c o n t a i n e r s 
s h o u l d be washed in non-phosphate d e t e r g e n t and tap 
w a t e r , and r i n s e d w i t h a 1:1 m i x t u r e o f n i t r i c a c i d 
and t a p w a t e r , a 1:1 m i x t u r e of h y d r o c h l o r i c a c i d and 
tap w a t e r , and Type I I r e a g e n t w a t e r . Only f l u o r o -



carbon r e s i n o r p o l y e t h y l e n e c o n t a i n e r s w i t h 
p o l y p r o p y l e n e caps s h o u l d be Used. 

M e t a l a n a l y s i s samples s h o u l d b e s p l i t i n t o two 
p o r t i o n s . The f i r s t p o r t i o n s h o u l d b e f i l t e r e d 
through a 0.45 m i c r o n membrane f i l t e r , t h e n t r a n s ­
f e r r e d t o a c o n t a i n e r , and p r e s e r v e d w i t h n i t r i c a c i d 
w i t h pH l e s s than 2. The r e m a i n i n g sample s h o u l d be 
t r e a t e d t h e same way; however, w i t h o u t f i l t r a t i o n . 
( C r ( V I ) s h o u l d not b e a c i d i f i e d . ) 

2. ORGANIC CHEMICALS: For o r g a n i c c h e m i c a l s , g l a s s 
b o t t l e s w i t h f l u o r o c a r b o n r e s i n - l i n e d caps s h o u l d b e 
used. The c o n t a i n e r s s h o u l d be washed f i r s t w i t h a 
non-phosphate d e t e r g e n t i n hot w a t e r , t h e n r i n s e d 
w i t h t a p w a t e r , d i s t i l l e d w a t e r , a c e t o n e , and 
p e s t i c i d e - q u a l i t y hexane. 

3. OTHERS: S t o r a g e of o t h e r c o n s t i t u e n t s such as 
p e s t i c i d e s , e x t r a c t a b l e o r g a n i c c h e m i c a l s , e t c . , 
r e q u i r e s p e c i f i c methods o f t r e a t m e n t beyond the 
scope of t h i s document. 

I n some c a s e s h e a t i n g and/or t r e a t m e n t o f s t o r a g e 
c o n t a i n e r s w i t h c h r o m i c a c i d may have o c c u r r e d and the 
p r e s e n c e o f chromic a c i d may r e s u l t i n a s a m p l i n g e r r o r . 
R e s i d u e a n a l y s i s from c l e a n c o n t a i n e r s s h o u l d b e a v a i l ­
a b l e b e f o r e s a m p l i n g , i f n e c e s s a r y , t o document the 
p r e s e n c e o f chromic a c i d . 

F. SAMPLE PRESERVATION. 

• A f t e r t r a n s f e r r i n g t h e sample from t h e sampling 
d e v i c e t o a c o n t a i n e r , i t s h o u l d n o t b e r e -
t r a n s f e r r e d from one c o n t a i n e r t o a n o t h e r a s l o s s 
of organic material and aeration may occur. 

•  No headspace should exist in samples for total 
o r g a n i c h a l o g e n s , t o t a l o r g a n i c c a r b o n , and 
v o l a t i l e o r g a n i c c h e m i c a l s . 

• O r g a n i c samples s h o u l d not be f i l t e r e d . 

• An e s t i m a t e o f t h e t u r b i d i t y (NTU's) s h o u l d be made 
f o r t u r b i d samples. 



G. METHODS OF ANALYSES 

The t e s t i n g program s h o u l d i n c l u d e a p o l l u t a n t s c a n 
i n c l u d i n g U.S. E n v i r o n m e n t a l P r o t e c t i o n Agency (EPA) 
methods 601/602. L a b o r a t o r y o r d e r s s h o u l d r e q u e s t t h a t 
 all  peaks b e r e p o r t e d . The R e g i o n a l Board h a s the o p t i o n 
of r e q u i r i n g EPA methods 624/625 ( i n s t e a d of 601/602) or 
to i d e n t i f y peaks found i n i n i t i a l t e s t i n g . The R e g i o n a l 
Board may a l s o w i s h to r e q u i r e a d d i t i o n a l a n a l y s e s when 
c i r c u m s t a n c e s i n d i c a t e t h a t c o n s t i t u e n t s not d e t e c t e d b y 
t h e s e t e s t s may be p r e s e n t ( s e e 40 CFR, P a r t 136 f o r 
i n f o r m a t i o n o n the v a r i o u s a n a l y s i s m e t h o d s ) . 

A n I n d u c t i v e l y Coupled P l a s m a - E m i s s i o n S p e c t r o s c o p y ( I C P ) 
s c a n (EPA Method 6010) or Atomic A b s o r p t i o n S p e c t r o s c o p y 
( A A ) , c o v e r e d under EPA's 7000 s e r i e s , s h o u l d be run f o r 
m e t a l s and s a l t s . As a minimum, the f o l l o w i n g s u b s t a n c e s 
s h o u l d be r e p o r t e d from ICP m e t a l s p r o c e d u r e : Ag, As, Ba, 
Be, Ca, Cd, C r , C r ( V I ) , Co, Cu, Fe, Hg, K, Mn, Mo, Na, Ni, 
Pb, Se, Sb, Tl, V, and Zn. Due to the l i m i t e d d e t e c t i o n 
l i m i t s of t h e ICP m e t a l s method f o r As, C r ( V I ) , Hg, Mg, 
and Se, the AA method may be used to a n a l y z e f o r t h e s e 
f i v e e l e m e n t s , i f c o n d i t i o n s w a r r a n t . 

For i n i t i a l s c r e e n i n g , p e r f o r m i n g an e l e c t r o l y t e scan or 
t e s t i n g c o n d u c t i v i t y u p g r a d i e n t and d o w n g r a d i e n t c o u l d 
i n d i c a t e whether l e a c h i n g has o c c u r r e d . 

The a n a l y t i c a l l a b o r a t o r y p e r f o r m i n g the c h e m i c a l a n a l y s i s 
must be a hazardous waste t e s t i n g l a b o r a t o r y c e r t i f i e d by 
the Hazardous M a t e r i a l s L a b o r a t o r y of DHS. 

H. QUALITY ASSURANCE/QUALITY CONTROL 

The f o l l o w i n g QA/QC p r o c e d u r e s a r e e x c e r p t e d i n p a r t from 
"Department o f H e a l t h S e r v i c e s P r o c e d u r e s f o r Conducting a 
Comprehensive Ground Water M o n i t o r i n g E v a l u a t i o n o f 
Hazardous Waste D i s p o s a l F a c i l i t i e s " ( J u l y , 1986) and 
EPA's RCRA p u b l i c a t i o n , "Ground-Water M o n i t o r i n g T e c h n i c a l 
Enforcement Guidance Document" (September, 1 9 8 6 ) . 



1. F i e l d QA/QC Program 

V a r i o u s t y p e s o f f i e l d b l a n k s s h o u l d b e used- t o v e r i f y 
t h a t the sample c o l l e c t i o n and h a n d l i n g p r o c e s s has 
not a f f e c t e d the q u a l i t y o f t h e s a m p l e s . The 
o p e r a t o r ' s s a m p l i n g p l a n s h o u l d p r o v i d e f o r the 
r o u t i n e c o l l e c t i o n and a n a l y s i s o f two t y p e s o f 
Q u a l i t y C o n t r o l b l a n k s : t r i p b l a n k s and equipment 
b l a n k s . These s h o u l d be: 

T r i p B l a n k : Each time a group o f b o t t l e s i s p r e p a r e d 
f o r use i n t h e f i e l d , one b o t t l e o f each t y p e ( e . g . , 
g l a s s , f l u o r o c a r b o n r e s i n , p o l y e t h y l e n e ) s h o u l d b e 
s e l e c t e d from the b a t c h and f i 1 l e d w i t h d e i o n i z e d 
w a t e r . The b o t t l e s f i l l e d w i t h the b l a n k s h o u l d b e 
t r a n s p o r t e d t o the s a m p l i n g l o c a t i o n and r e t u r n e d t o 
t he l a b o r a t o r y i n a manner i d e n t i c a l to, t h e h a n d l i n g 
procedure used f o r the samples. One t r i p b l a n k per 
sampling e v e n t i s recommended. 

Any c o n t a m i n a n t s found i n the t r i p b l a n k s c o u l d b e 
a t t r i b u t e d t o ( 1 ) i n t e r a c t i o n between t h e sample and 
the c o n t a i n e r , ( 2 ) c o n t a m i n a t e d r i n s e w a t e r , o r ( 3 ) a 
h a n d l i n g p r o c e d u r e t h a t a l t e r s the sample a n a l y s i s 
r e s u l t s . 

Equipment B l a n k : To e n s u r e t h a t t h e nondedicated 
sampling d e v i c e has been e f f e c t i v e l y c l e a n e d ( i n ) the 
l a b o r a t o r y o r f i e l d ) , t h e d e v i c e s h o u l d b e f i l l e d w i t h 
d e i o n i z e d w a t e r ( o r pump d e i o n i z e d w a t e r through t h e 
d e v i c e ) . The w a t e r s h o u l d then b e t r a n s f e r r e d t o the 
sample b o t t l e ( s ) , and r e t u r n e d t o t h e l a b o r a t o r y f o r 
a n a l y s i s . H a n d l i n g p r o c e d u r e s s h o u l d b e i d e n t i c a l t o 
t h ose used f o r ground w a t e r samples. A minimum of one 
equipment b l a n k f o r each day t h a t ground w a t e r 
m o n i t o r i n g w e l l s a r e sampled i s recommended. 

The r e s u l t s o f t h e a n a l y s e s o f t h e b l a n k s s h o u l d not b e used 
t o C o r r e c t the ground w a t e r d a t a . I f Contaminants a r e found 
i n t h e b l a n k s , t h e c o n c e n t r a t i o n l e v e l s o f any c o n t a m i n a n t 
s h o u l d be noted and t h e s o u r c e of the c o n t a m i n a t i o n s h o u l d be 
i d e n t i f i e d . C o r r e c t i v e a c t i o n , i n c l u d i n g r e s a m p l i n g , s h o u l d 
b e i n i t i a t e d . 

A l l f i e l d equipment t h a t w i l l be used s h o u l d be c a l i b r a t e d 
p r i o r t o f i e l d use and r e c a l i b r a t e d i n t h e f i e l d b e f o r e 
measuring each sample. The SWAT p r o p o s a l s h o u l d d e s c r i b e a 



program f o r e n s u r i n g proper c a l i b r a t i o n o f f i e l d equipment. 
Other QA/QC p r a c t i c e s such as samp l i n g equipment decontam­
i n a t i o n p r o c e d u r e s and c h a i n - o f - c u s t o d y p r o c e d u r e s s h o u l d a l s o 
b e d e s c r i b e d i n the p r o p o s a l . 

2. L a b o r a t o r y QA/QC Program 

Any sample a n a l y s e s performed f o r the SWAT s h o u l d be 
done o n l y a t a c e r t i f i e d l a b o r a t o r y . When a com­
m e r c i a l l a b o r a t o r y i s used t o conduct a n a l y s e s o f 
ground w a t e r samples, the o p e r a t o r must e n s u r e t h a t 
t he l a b o r a t o r y of c h o i c e i s e x e r c i s i n g a proper QA/QC 
program. The QA/QC program used by t h e l a b o r a t o r y 
a n a l y z i n g samples must conform t o t h a t d e s c r i b e d i n 
the SWAT p r o p o s a l . 

The s a m p l i n g and a n a l y s i s p l a n s h o u l d p r o v i d e f o r the 
use o f s t a n d a r d s , l a b o r a t o r y b l a n k s , d u p l i c a t e s , and 
s p i k e d samples f o r c a l i b r a t i o n and i d e n t i f i c a t i o n o f 
p o t e n t i a l m a t r i x i n t e r f e r e n c e s . The q u a l i t y c o n t r o l 
program f o r the l a b o r a t o r y must e n s u r e t h a t the 
f o l l o w i n g a c t i o n s a r e completed: 

C a l i b r a t i o n o f l a b o r a t o r y i n s t r u m e n t s t o w i t h i n 
a c c e p t a b l e l i m i t s a c c o r d i n g t o EPA o r manufac­
t u r e r ' s s p e c i f i c a t i o n s b e f o r e , a f t e r , and d u r i n g 
u s e . R e f e r e n c e s t a n d a r d s must be used when 
n e c e s s a r y . 

P e r i o d i c i n s p e c t i o n , m a i n t e n a n c e , and s e r v i c i n g 
( a s n e c e s s a r y ) o f  all  l a b o r a t o r y i n s t r u m e n t s and 
equipment. 

The use o f r e f e r e n c e s t a n d a r d s and q u a l i t y c o n t r o l 
samples ( e . g . , c h e c k s , s p i k e s , l a b o r a t o r y b l a n k s , 
d u p l i c a t e s , s p l i t s ) , a s n e c e s s a r y , t o determine 
t h e a c c u r a c y and p r e c i s i o n o f p r o c e d u r e s , 
i n s t r u m e n t s , and o p e r a t o r s . 

The use o f adequate s t a t i s t i c a l p r o c e d u r e s ( e . g . , 
q u a l i t y c o n t r o l c h a r t s ) t o m o n i t o r p r e c i s i o n and 
a c c u r a c y o f t h e d a t a and t o e s t a b l i s h a c c e p t a b l e 
l i m i t s . 

A c o n t i n u o u s r e v i e w o f r e s u l t s t o i d e n t i f y and 
c o r r e c t problems w i t h i n t h e measurement system 
( e . g . , i n s t r u m e n t a t i o n problems, i n a d e q u a t e 



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

Documentation of the performance of s y s t e m s and 
o p e r a t i o n s .
R e g u l a r p a r t i c i p a t i o n i n e x t e r n a l l a b o r a t o r y 
e v a l u a t i o n s t o determine the a c c u r a c y and o v e r a l l 
performance o f t h e l a b o r a t o r y . T h i s s h o u l d 
i n c l u d e performance e v a l u a t i o n and i n t e r l a b o r a t o r y 
comparison s t u d i e s and f o r m a l f i e l d 
U n i t / l a b o r a t o r y e v a l u a t i o n s and i n s p e c t i o n s . 

3. C h a i n - o f - C u s t o d y 

An owner must i n c l u d e p l a n s f o r " c h a i n - o f - c u s t o d y " in 
the s a m p l i n g and a n a l y s i s p l a n t o a s s u r e t h e i n t e g r i t y 
o f t h e sample from the time o f c o l l e c t i o n u n t i l i t has 
been a n a l y z e d . Adequate c h a i n - o f - c u s t o d y can be 
d e s c r i b e d a s the a b i l i t y t o t r a c e t h e p o s s e s s i o n and 
h a n d l i n g o f samples from t h e time o f c o l l e c t i o n 
through a n a l y s i s and f i n a l d i s p o s i t i o n . 

A c h a i n - o f - c u s t o d y program must i n c l u d e : 
Sample l a b e l s which p r e v e n t m i s i d e n t i f i c a t i o n o f 
samples; 

Sample s e a l s t o p r e s e r v e the i n t e g r i t y o f the sample 
from t h e time i t i s c o l l e c t e d u n t i l i t i s opened i n 
the l a b o r a t o r y ; 

F i e l d l o g book to r e c o r d i n f o r m a t i o n about each sample 
c o l l e c t e d d u r i n g the ground w a t e r m o n i t o r i n g program; 

C h a i n - o f - c u s t o d y - r e c o r d t o e s t a b l i s h t h e documentation 
n e c e s s a r y t o t r a c e sample p o s s e s s i o n from the time o f 
c o l l e c t i o n t o u l t i m a t e d i s p o s i t i o n ; 

Sample a n a l y s i s r e q u e s t s h e e t s w h i c h s e r v e as o f f i c i a l 
communication t o the l a b o r a t o r y o f the p a r t i c u l a r 
a n a l y s i s ( e s ) r e q u i r e d f o r each sample and p r o v i d e 
f u r t h e r e v i d e n c e t h a t the c h a i n - o f - c u s t o d y i s 
complete; and 



L a b o r a t o r y l o g book which i s m a i n t a i n e d a t the l a b o r ­
a t o r y and r e c o r d s  all  p e r t i n e n t i n f o r m a t i o n about t h e 
sample. 



APPENDIX 3: GEOLOGIC WELL LOG DESCRIPTION 4 

4 M o d i f i e d from The C a l i f o r n i a S i t e M i t i g a t i o n D e c i s i o n T r e e 
Manual, DHS, May, 1986, pages 3-23 and 3-24. 

The g e o l o g i c w e l l l o g g i v e s meaning t o a n a l y t i c a l r e s u l t s and 
i s t h e c o r n e r s t o n e o f s i t e c h a r a c t e r i z a t i o n . A g e o l o g i c w e l l 
l o g s h o u l d b e a complete d e s c r i p t i o n o f t h e m a t e r i a l s 
p e n e t r a t e d and a h i s t o r y o f a c t i v i t i e s a s s o c i a t e d w i t h the 
d r i l l i n g . The g e o l o g i c l o g s h o u l d b e c o n s t r u c t e d a s d r i l l i n g 
a d v a n c e s . 

I f t h e o b s e r v a t i o n s o r d a t a r e c o r d e d o n t h e g e o l o g i c l o g need 
to be changed or m o d i f i e d , the changes s h o u l d be made by 
d r a w i n g a s i n g l e l i n e through the words o r p h r a s e which i s t o 
be changed and the new n o t a t i o n made. E r a s u r e s s h o u l d not be 
made on a g e o l o g i c a l w e l l l o g . E r a s i n g n o t a t i o n s can r e s u l t 
i n t h e l o s s o f v a l u a b l e i n f o r m a t i o n and the change may prove 
to be l e s s a c c u r a t e than the i n i t i a l o b s e r v a t i o n . A g e o l o g i c 
log of a b o r i n g s h o u l d , at a minimum, c o n t a i n t h e f o l l o w i n g 
e l e m e n t s : 

1) Key Names: 

Name of d r i l l i n g c o n t r a c t o r . 

Name of d r i l l e r . 

Name and employer of person l o g g i n g t h e b o r i n g , and 

Name of s e r v i c e companies c a l l e d onto s i t e , ( e . g . , 
e l e c t r i c l o g g i n g , cementing, e t c . ) . 

2) Make and model of d r i l l i n g equipment. 

3) D r i l l i n g method. 

4) Method of sample c o l l e c t i o n and p r e p a r a t i o n . 

5 ) Sampling i n t e r v a l ( s ) . 

6 ) Complete and d e t a i l e d l i t h o l o g i c d e s c r i p t i o n o f m a t e r i a l s 
p e n e t r a t e d . 

7 ) Depth i n t e r v a l and e s t i m a t e d r a t e o f d i s c h a r g e f o r a l l 
e n c o u n t e r e d ground w a t e r . 



8 ) T r a n s i e n t d a t a such a s p e n e t r a t i o n r a t e (ASTM D1586), b i t 
p r e s s u r e , d r i l l i n g f l u i d w e i g h t and v i s c o s i t y , d r i l l 
c h a t t e r , a d j u s t m e n t s made t o t h e d r i l l i n g machine or 
d r i l l i n g p r o c e d u r e , problems or s u c c e s s e s and o t h e r 
i n c i d e n t a l i n f o r m a t i o n t h a t may p r o v i d e a n i n d i c a t i o n o f 
s u b s u r f a c e c o n d i t i o n s . 

9 ) D a t e s o f s t a r t i n g and c o m p l e t i o n f o r  all  p h a s e s o f the 
w e l l d r i l l i n g and c o n s t r u c t i o n ( e . g . , s a m p l i n g , 
cementing, e t c . ) . 

10) A s - b u i l t d r a w i n g s o f w e l l s , p i e z o m e t e r , o r o t h e r d e v i c e s 
c o n s t r u c t e d o r i n s t a l l e d i n the  b o r e h o l e . 



APPENDIX 4: PHYSICAL ANALYSIS OF SOIL SAMPLES 

S e v e r a l t e s t s s h o u l d b e performed t o d e t e r m i n e p o s s i b l e 
t r a n s p o r t pathways and r e l a t i v e r a t e s o f l e a k a g e . T h i s 
i n f o r m a t i o n , a l o n g w i t h the o t h e r r e q u e s t e d d a t a , s h o u l d h e l p 
to d e t e r m i n e where l e a k m i g r a t i o n i s most l i k e l y t o occur. 
Thus, t h e c o r r e c t m o n i t o r i n g l a y o u t and d e s i g n can b e a c h i e v e d 
f o r both vadose and ground w a t e r m o n i t o r i n g . 

The f i r s t a n a l y s e s s h o u l d b e f o r g r a i n s i z e d i s t r i b u t i o n 
( s i e v e a n a l y s i s : ASTM D 422-630). The r e p o r t s h o u l d c o n t a i n 
the f o l l o w i n g i n f o r m a t i o n : 

1) Maximum s i z e of p a r t i c l e s . 

2 ) P e r c e n t a g e r e t a i n e d o n each s i e v e . 

3) D e s c r i p t i o n of sand and g r a v e l p a r t i c l e s (shape and 
h a r d n e s s ) . 

4) S p e c i f i c g r a v i t y (ASTM D 8 5 4 - 8 3 ) . 

The pH (ASTM 051-77) of the d i s c r e t e s o i l i n t e r v a l s should be 
s u b m i t t e d . T h i s s h o u l d be performed by a pH meter. 

S o i l m o i s t u r e c o n t e n t (ASTM D 2216-80) s h o u l d be submi t t e d f o r 
d i s c r e t e s o i l i n t e r v a l s . 

C a t i o n exchange c a p a c i t y (EPA Method 9080) s h o u l d be d e t e r ­
mined t o a i d i n d e s i g n o f vadose zone m o n i t o r i n g . T h i s t e s t 
c o n s i s t s o f r e p l a c i n g the o r i g i n a l adsorbed n u t r i e n t s b y 
barium, p o t a s s i u m , o r ammonium i o n s and d e t e r m i n a t i o n of the 
amount of i o n s adsorbed. 

P e r m e a b i l i t y o f o n - s i t e s o i l s s h o u l d b e d e t e r m i n e d b y t e s t i n g 
nearby s o i l s t h a t have c h a r a c t e r i s t i c s s i m i l a r t o s o i l s 
u n d e r l y i n g t h e d i s p o s a l a r e a . P e r m e a b i l i t y s h o u l d b e 
d e t e r m i n e d by l a b o r a t o r y and f i e l d methods. 

The l a b o r a t o r y p e r m e a b i l i t y t e s t method (ASTM D 2434) i s 
des i g n e d f o r g r a n u l a r s o i l s and i s not a s r e l i a b l e f o r f i n e ­
g r a i n e d s o i l s . G r a n u l a r s o i l s s h o u l d a l s o have t h e i r 
p e r m e a b i l i t y d e t e r m i n e d by f i e l d methods. 



An i n f i l t r o m e t e r i s recommended f o r p e r m e a b i l i t y d e t e r m i n a t i o n 
o f f i n e - g r a i n e d s o i l s . A d o u b l e - r i n g i n f i I t r o m e t e r 
(ASTM D 3385-75) is the p r e f e r r e d method. The r e p o r t s h o u l d 
c o n t a i n a d e s c r i p t i o n o f the s o i l s u n d e r l y i n g t h e i n f i l t r a t i o n 
t e s t s i t e down t o the water t a b l e , t e m p e r a t u r e and pH of f l u i d 
used, and d i f f e r e n c e i n r a t e s o f f l o w f o r i n n e r r i n g and 
a n n u l a r space between r i n g s . A l t h o u g h t h i s t e s t i s u s u a l l y 
used o n l y on man-made c l a y l i n e r s ,  i t may have some 
a p p l i c a b i l i t y f o r f i n e g r a i n e d s o l i d w a s t e d i s p o s a l s i t e 
s o i l s . 



APPENDIX 5: PIEZOMETER DESIGN AND PLACEMENT 

The purpose of p i e z o m e t e r s is to, measure ground w a t e r 
g r a d i e n t s ( p r e s s u r e ) . They may a l s o b e used a s s a m p l i n g w e l l s 
( m o n i t o r i n g w e l l s ) i n some c a s e s . I f so, t h i s s h o u l d be 
s t a t e d as such i n t h e SWAT p r o p o s a l . However, t h i s s e c t i o n 
w i l l f o c u s s o l e l y o n ground w a t e r g r a d i e n t measurement. 

P i e z o m e t e r s s h o u l d be c a p a b l e of d e t e r m i n i n g h o r i z o n t a l and 
v e r t i c a l components of f l o w f o r the uppermost s a t u r a t e d zone. 
S e a s o n a l and t e m p o r a l v a r i a t i o n s s h o u l d b e a c c o u n t e d f o r . The 
w e l l s c r e e n s h o u l d be not more than t e n f e e t i n l e n g t h and 
o f t e n may be as s h o r t as one f o o t . P i e z o m e t e r s s c r e e n e d 
through the w a t e r t a b l e may have a s c r e e n l e n g t h of up to 
20 f e e t ; however, i  t s h o u l d be documented by w a t e r l e v e l d a t a 
t h a t a s i g n i f i c a n t v a r i a t i o n i n water t a b l e e l e v a t i o n s over 
time n e c e s s i t a t e s t h i s m o d i f i c a t i o n . The f i l t e r pack should 
not e x t e n d more t h a n two f e e t above t h e s c r e e n . 

The l o c a t i o n and e l e v a t i o n o f the top o f t h e w e l l c a s i n g 
s h o u l d be s u r v e y e d to an a c c u r a c y of 0.01 f e e t and permanently 
marked. The w a t e r l e v e l measurements s h o u l d have t h e same 
a c c u r a c y . The s u r v e y mark s h o u l d be p l a c e d on t h e c a s i n g and 
may need to be r e s u r v e y e d p e r i o d i c a l l y . 

P i e z o m e t e r w a t e r l e v e l measurements o f a l l p o i n t s i n the 
piezometer network s h o u l d be taken as c l o s e t o g e t h e r t i m e w i s e 
a s p o s s i b l e , p r e f e r a b l y w i t h i n a few h o u r s , 5

5Where p i e z o m e t e r s a r e l o c a t e d n e a r s u r f a c e w a t e r s h a v i n g 
s i g n i f i c a n t w a t e r l e v e l changes ( s u c h a s t i d e s o r f l o o d f l o w s ) , 
t i d e t a b l e s o r s t r e a m gage d a t a s h o u l d b e p r o v i d e d over t h e 
sampling p e r i o d . 

 and d e f i n i t e l y 
w i t h i n a 2 4 hour t i m e span. T h i s i s n e c e s s a r y t o m i n i m i z e 
temporal v a r i a t i o n s i n t h e water l e v e l . 

The i n s i d e d i a m e t e r of the piezometer c a s i n g may be as s m a l l 
as one i n c h . However, i f t h i s w e l l a l s o s e r v e s as a 
m o n i t o r i n g w e l l , a l a r g e r s i z e c a s i n g i s n e c e s s a r y ( s e e 
Appendix 7: M o n i t o r i n g W e l l Design And P l a c e m e n t ) . A l s o , 
most p r e s s u r e t r a n s d u c e r s r e q u i r e a one and o n e - q u a r t e r i n c h 
o r l a r g e r i n s i d e d i a m e t e r c a s i n g . 

A minimum of t h r e e p i e z o m e t e r s s c r e e n e d at t h e same depth is 
needed t o d e t e r m i n e h o r i z o n t a l g r a d i e n t s . C l u s t e r e d s i n g l e 
c o m p l e t i o n p i e z o m e t e r s a r e recommended f o r d e t e r m i n a t i o n o f 



v e r t i c a l g r a d i e n t s . Each c l u s t e r s h o u l d b e i n s t a l l e d a t one 
l o c a t i o n a c c o r d i n g t o the f o l l o w i n g g u i d e l i n e s : 

• a q u i f e r s 5 0 f e e t o r l e s s i n t h i c k n e s s : two d e p t h -
s t a g g e r e d p i e z o m e t e r s . 

• a q u i f e r s 5 0 t o 100 f e e t i n t h i c k n e s s : t h r e e depth-
s t a g g e r e d p i e z o m e t e r s . 

P i e z o m e t e r c o n s t r u c t i o n s h o u l d f o l l o w t h e same g u i d e l i n e s a s 
m o n i t o r i n g w e l l c o n s t r u c t i o n e x c e p t f o r s c r e e n l e n g t h . These 
g u i d e l i n e s a r e o u t l i n e d i n Appendix 7 : M o n i t o r i n g V e i l Design 
And Placement. 

A map showing  all piezometer l o c a t i o n s and ground w a t e r f l o w 
d i r e c t i o n s and e q u i p o t e n t i a l l i n e s ( f l o w n e t ) s h o u l d b e 
i n c l u d e d i n the SWAT r e p o r t a l o n g w i t h a f u l l d e s c r i p t i o n of 
p i e z o m e t e r placement and d e s i g n . 



APPENDIX 6: VADOSE ZONE MONITORING 

A. INTRODUCTION 

Water Code S u b s e c t i o n 1 3 2 7 3 ( b ) , ( 2 ) r e q u i r e s a c h e m i c a l 
c h a r a c t e r i z a t i o n O f the s o i l - p o r e l i q u i d i n t h o s e a r e a s 
wh i c h a r e l i k e l y t o b e a f f e c t e d i f the s o l i d w a s t e 
d i s p o s a l s i t e i s l e a k i n g , as compared to g e o l o g i c a l l y 
s i m i l a r a r e a s n e a r the s o l i d waste d i s p o s a l s i t e which 
have not been a f f e c t e d by l e a k a g e or waste d i s c h a r g e . 

Vadose zone ( u n s a t u r a t e d zone) m o n i t o r i n g i s e s p e c i a l l y 
u s e f u l where t h i c k u n s a t u r a t e d zones u n d e r l i e d i s p o s a l 
f a c i l i t i e s . The contaminant plume may be i d e n t i f i e d and 
l e a k a g e stopped long b e f o r e a ground w a t e r m o n i t o r i n g w e l l 
would show any e v i d e n c e of a problem. 

B. PRESSURE/VACUUM LYSIMETERS 

1. DESCRIPTION: 

The b e s t d e v i c e f o r o b t a i n i n g w a t e r s a m p l e s from the 
vadose zone i s the pressure/vacuum l y s i m e t e r . T h i s 
d e v i c e c o n s i s t s of a c l o s e d c y l i n d r i c a l chamber made 
o f i n e r t m a t e r i a l . The s o i l w a t e r i n t a k e p o r t i o n 
( c u p ) i s made of a porous m a t e r i a l of low perinea-
b i l i t y . S o i l m o i s t u r e i s drawn by vacuum i n t o the 
chamber and c o l l e c t e d by a c c e s s t u b e s . 

L y s i m e t e r s may b e p l a c e d i n e i t h e r s h a l l o w t r e n c h e s o r 
i n b o r i n g s ( e i t h e r v e r t i c a l o r d r i l l e d a t a n a n g l e 
below the l a n d f i l l ) . The l y s i m e t e r s s h o u l d be put i n 
p l a c e w i t h a s i l i c a f l o u r f i l t e r pack t o p r o v i d e 
c o n t i n u i t y w i t h t h e s u r r o u n d i n g f o r m a t i o n . 

The p l acement of l y s i m e t e r s i s c r i t i c a l . These 
d e v i c e s s h o u l d be i n s t a l l e d a t l o c a t i o n s w h i c h w i l l 
o p t i m i z e t h e i r e f f i c i e n c y i n r e l a t i o n t o f l u i d 
movement i n t h e vadose zone. The l y s i m e t e r s h o u l d be 
p l a c e d i n f i n e - g r a i n e d s o i l s ( s i l t o r c l a y ) a s t h e s e 
m a t e r i a l s t e n d t o absorb f l u i d . M o i s t u r e i n t h e 
vadose zone tends t o move r a p i d l y t h r o u g h porous s o i l s 
t h u s r e q u i r i n g a n e x c e s s i v e vacuum t o o b t a i n u s e f u l 
q u a n t i t i e s o f s o i l - p o r e f l u i d . 



Although f l u i d t r a n s p o r t t e n d s t o b e v e r t i c a l i n the 
vadose zone, m i g r a t i o n w i l l a l s o o c c u r l a t e r a l l y along 
g e o l o g i c c o n t a c t s . F l u i d movement a l s o o f t e n o c c u r s 
a l o n g s m a l l c r a c k s and i r r e g u l a r i t i e s . 

2. PRELIMINARY WORK: 

Continuous s o i l c o r i n g s h o u l d b e p e r f o r m e d p r i o r t o 
d e s i g n i n g a vadose zone m o n i t o r i n g s y s t e m . S o i l s d a t a 
must b e o b t a i n e d t o i d e n t i f y the b e s t d e p t h s f o r 
placement o f the l y s i m e t e r . The s t r u c t u r e , l i t h o l o g y 
and s o i l c h a r a c t e r i s t i c s o f t h e vadose zone must be 
de t e r m i n e d f o r c o r r e c t l y s i m e t e r p l a c e m e n t . T h i s 
i n f o r m a t i o n can b e d e r i v e d from c o n t i n u o u s s o i l c o r e s . 
A complete l i t h o l o g i c and s o i l a n a l y s i s o f the c o r e s 
s h o u l d be performed ( s e e Appendix 4: P h y s i c a l A n a l y s i s 
Of S o i l Samples, and ASTM D 422-63 and D 854-83). 

3. QUALITY CONTROL PROCEDURES: 

L y s i m e t e r s have earned an u n w a r r a n t e d r e p u t a t i o n among 
many as b e i n g undependable. Much of t h e problem can 
be l a i d t o an absence of good q u a l i t y c o n t r o l work. 
Th e r e i s a need f o r the l y s i m e t e r and  all t u b i n g t o b e 
p r e s s u r e t e s t e d p r i o r t o placement i n t h e ground. 
F u r t h e r , t h e whole i n s t a l l a t i o n must be f i e l d t e s t e d 
a f t e r i t has been p l a c e d a t t h e t a r g e t l o c a t i o n . The 
system s h o u l d be p l a c e d under vacuum to d e t e r m i n e 
whether t h e r e a r e any s i g n i f i c a n t l e a k s i n t h e system. 
Next, t h e c o n t i n u i t y of t h e l y s i m e t e r and i t s s i l i c a 
f l o u r j a c k e t w i t h the f o r m a t i o n s h o u l d b e t e s t e d . 
D i s t i l l e d w a t e r i s poured down t h e t u b i n g and a l l o w e d 
t o s t a n d f o r s e v e r a l d a y s . The l y s i m e t e r i s then 
p l a c e d under vacuum.  if  t h e d e v i c e f a i l s t o produce a 
r e l a t i v e l y s t e a d y f l o w o f w a t e r , the i n s t a l l a t i o n i s 
f a u l t y and s h o u l d b e r e p l a c e d . 

C. ALTERNATIVE DEVICES 

Some f i e l d c o n d i t i o n s c r e a t e d i f f i c u l t i e s i n u s i n g 
p r e s s u r e / v a c u u m l y s i m e t e r s . These i n c l u d e f r a c t u r e d rock 
a r e a s or d r y g r a v e l s . Many have proposed t o conduct 
c h e m i c a l a n a l y s e s o f s o i l s o b t a i n e d from d r i l l i n g . T h i s 
method f a i l s t o o b t a i n r e p r e s e n t a t i v e s o i l p ore f l u i d 
samples i n t h a t t h e v o l a t i l e o r g a n i c c h e m i c a l s w i l l be 
m o s t l y l o s t . 



The f o l l o w i n g a l t e r n a t i v e d e v i c e s d o not p r o v i d e the 
i n f o r m a t i o n r e q u i r e d i n S u b s e c t i o n 1 3 2 7 3 ( b ) ( 1 ) ( i . e . , 
c h e m i c a l c h a r a c t e r i z a t i o n ) but o n l y p r o v i d e a n i n d i c a t i o n 
o f m o i s t u r e c o n t e n t . C o n s u l t a t i o n with t h e R e g i o n a l Board 
i s recommended p r i o r t o i n s t a l l i n g an a l t e r n a t i v e d e v i c e . 

I n v e r y d r y s o i l s o r i n g r a n u l a r s o i l s , vacuum/pressure 
l y s i m e t e r s may not be a b l e to overcome the s o i l t e n s i o n . 
I n t h i s c a s e , t e n s i o m e t e r s may b e r e q u i r e d . A t e n s i o m e t e r 
c o n s i s t s o f an i n e r t cup a t t a c h e d t o t h e bottom of a r i g i d 
t u b e . A s m a l l e r tube l e a d s below the s e a l e d top to a 
r e c o r d i n g d e v i c e . The t e n s i o m e t e r i s f i l l e  d w i t h d e - a i r e d 
w a t e r , a s o l u t i o n of e t h y l e n e or p o l y e t h y l e n e g l y c o l , or a 
s o l u t i o n o f methanol. These d e v i c e s measure t h e vacuum 
t h a t i s c a u s e d b y the f l u i d l e a v i n g t h e v e s s e l arid going 
i n t o the s o i l . 

Any change i n p r e s s u r e i n d i c a t e s f l u i d movement through 
t h e vadose zone, assuming  all  Components a r e o p e r a t i n g 
c o r r e c t l y . The same c o n s i d e r a t i o n s f o r placement of 
l y s i m e t e r s a p p l y t o t e n s i o m e t e r s . 

S o i l m o i s t u r e b l o c k s may be used under some c i r c u m s t a n c e s . 
These c o n s i s t o f two e l e c t r o d e s embedded i n a porous 
m a t e r i a l t h a t i s i n e q u i l i b r i u m w i t h the s o i l i n the 
vadose zone. Gypsum, c e r a m i c , c a p s t o n e , f i b e r g l a s s , and 
n y l o n can be used as the porous m a t e r i a l . These d e v i c e s 
measure o n l y t h e p r e s e n c e o f m o i s t u r e and d o n o t y i e l d 
q u a l i t a t i v e r e s u l t s . C a l i b r a t i o n c u r v e s s h o u l d b e run f o r 
each b l o c k used. The b l o c k s a r e t e s t e d b y b e i n g p l a c e d i n 
d i s t i l l e d w a t e r and the r e s i s t a n c e i s measured. I f i t 
v a r i e s more t h a n 50 ohms, the b l o c k i s d e f e c t i v e . The 
r e s u l t s s h o u l d be s u b m i t t e d to the R e g i o n a l Board. 

A c o m b i n a t i o n o f s o i l m o i s t u r e b l o c k s and vacuum/pressure 
l y s i m e t e r s may b e used. F i r s t , s o i l m o i s t u r e b l o c k s a r e 
i n s t a l l e d i n a b o r e h o l e t o d e t e r m i n e t h e l o c a t i o n o f f l u i d 
i f p r e s e n t . Then a vacuum/pressure l y s i m e t e r may b e 
i n s t a l l e d i n t h i s l o c a t i o n to sample t h e f l u i d . 

E l e c t r i c a l r e s i s t i v i t y n e t methods a r e not recommended. 
The r e s u l t s a r e not r e l i a b l e e x c e p t i n i d e a l s i t u a t i o n s 
where l e a c h a t e and s o i l c o n d u c t i v i t y a r e v a s t l y d i f f e r e n t . 

B o r e h o l e n e u t r o n l o g s may be u s e d to e s t i m a t e m o i s t u r e 
c o n t e n t . They a r e the same d e v i c e s used i n downhole 
g e o p h y s i c a l measurements. The d e v i c e s e n s e s t h e p r e s e n c e 



of hydrogen atoms s u r r o u n d i n g the c a s e d h o l e . A h o l e can 
be s l a n t d r i l l e d under t h e l a n d f i l l , c a s e d , and c o v e r e d . 
A t v a r i o u s t e s t i n g i n t e r v a l s , t h i s d e v i c e c a n b e lowered 
down the h o l e , t h e p r e s e n c e of w a t e r r e s p o n s e noted, and 
d e t e r m i n a t i o n o f f l u i d m i g r a t i o n (and p o s s i b l e l e a k ) made. 

D. REFERENCES 

For a d d i t i o n a l i n f o r m a t i o n on vadose zone m o n i t o r i n g 
t e c h n i q u e s , t h e f o l l o w i n g p u b l i c a t i o n s a r e recommended: 

• M o r r i s o n , Robert D., Ground Water M o n i t o r i n g 
Technology, p u b l i s h e d b y Timco M a n u f a c t u r i n g , I n c . , 
W i s c o n s i n , 1983. 

• E v e r e t t , L.G., L. G. W i l s o n , and E. W. Hoylman, 
Vadose Zone M o n i t o r i n g For Hazardous Waste S i t e s , 
p u b l i s h e d by Kaman Tempo, S a n t a B a r b a r a , 
C a l i f o r n i a , 1983. 

T here a r e numerous o t h e r a r t i c l e s on the v a r i o u s 
t e c h n i q u e s f o r vadose zone m o n i t o r i n g . As t h e f i e l d of 
vadose zone sampling i s r a p i d l y changing, i t i s important 
t o r e v i e w the l a t e s t l i t e r a t u r e . 



APPENDIX 7: MONITORING WELL DESIGN AND PLACEMENT 

A. INTRODUCTION 

The p r i m a r y purpose o f a m o n i t o r i n g w e l l i s t o o b t a i n 
r e p r e s e n t a t i v e w a t e r q u a l i t y s a m p l e s . I n most c a s e s , i t 
i s a l s o c r i t i c a l t h a t good s o i l and ground w a t e r samples 
can h e o b t a i n e d d u r i n g the d r i l l i n g o f the w e l l . I n t h i s 
way, t h e h y d r o g e o l o g i c d a t a b a s e f o r t h e s i t e c a n b e 
augmented. 

I n some c a s e s , t h e s e w e l l s may be u t i l i z e d f o r p i e z o m e t r i c 
measurements a s w e l l a s f o r a q u i f e r t e s t i n g . 

F or most s o l i d waste d i s p o s a l s i t e s , a minimum of f o u r 
m o n i t o r i n g w e l l s s h o u l d b e r e q u i r e d i n c l u d i n g a t l e a s t 
one u p g r a d i e n t and t h r e e downgradient w e l l s . The 
m o n i t o r i n g w e l l s s h a l l be i n f u l l c o m p l i a n c e w i t h 
S e c t i o n 2 5 5 5 ( c ) , ( d ) . 

B. DRILLING METHODS 

1. HOLLOW STEM AUGER: 

A h o l l o w stem auger is the method of c h o i c e whenever 
c o n d i t i o n s p e r m i t ( u n c o n s o l i d a t e d m a t e r i a l and s h a l l o w 
d e p t h ) . The auger l e a v e s the b o r e h o l e r e l a t i v e l y 
u n d i s t u r b e d . There i s n o mud cake formed, t h e r e f o r e , 
n o a d v e r s e change i n the p e r m e a b i l i t y and c h e m i c a l 
c h a r a c t e r i s t i c s o f the f o r m a t i o n s i m m e d i a t e l y 
s u r r o u n d i n g t h e b o r e h o l e . I n a d d i t i o n , c o n t i n u o u s 
c o r i n g i s more e a s i l y a c c o m p l i s h e d w i t h t h i s method. 

2. CABLE TOOL: 

T h i s d r i l l i n g t e c h n i q u e h as been used by w e l l d r i l l e r s 
f o r many decades. I t  i s p a r t i c u l a r l y e f f e c t i v e f o r 
p e n e t r a t i n g c o b b l e s . I t s main drawback, however, i s 
t he i n a b i l i t y t o o b t a i n good s o i l s a m p l e s . 

3. ROTARY D R I L L : 

T h i s d r i l l i n g t e c h n i q u e i s w i d e l y used i n b o t h 
d r i l l i n g o f o i l w e l l s , w a t e r w e l l s , and f o u n d a t i o n 
b o r i n g s . D r i l l i n g f l u i d s o r compressed a i r a r e 
r e q u i r e d t o b r i n g the c u t t i n g s u p t o t h e t o p o f the 
h o l e . 



T h i s method i s p a r t i c u l a r l y u s e f u l where r e s i s t a n t 
g e o l o g i c f o r m a t i o n s a r e p r e s e n t and g r e a t e r completion 
depths a r e r e q u i r e d . 

Most commonly, d r i l l i n g mud i s c i r c u l a t e d a s t h e 
d r i l l i n g f l u i d , f o r m i n g a mudcake which s u p p o r t s the 
b o r e h o l e and r e d u c e s c a v i n g . Because t h e mud (or 
o t h e r d r i l l i n g f l u i d ) may a f f e c t f o r m a t i o n permea­
b i l i t y a s w e l l a s the c h e m i c a l c h a r a c t e r i s t i c s o f the 
a q u i f e r , c o n s i d e r a b l e e f f o r t must be employed t o c l e a n 
mud from t h e b o r e h o l e and the f o r m a t i o n . In many 
c a s e s , the mud o r o t h e r f l u i d cannot b e e n t i r e l y 
removed; t h u s , the c h e m i s t r y of any d r i l l i n g f l u i d s 
used s h o u l d b e a n a l y z e d i n o r d e r t o d e t e r m i n e t h e i r 
e f f e c t s o n ground w a t e r samples. F u r t h e r , i t i s 
almost i m p o s s i b l e t o i d e n t i f y s m a l l i n f l o w s o f ground 
w a t e r . 

L e s s commonly, compressed a i r i s used. The d i s a d v a n ­
t a g e s of t h i s method a r e l a c k of s u p p o r t f o r the 
b o r e h o l e d u r i n g d r i l l i n g and s u b s t a n t i a l a i r p r e s s u r e 
needed to remove the c u t t i n g s from the h o l e . The 
h i g h - v e l o c i t y a i r f l o w may d r y out a seep t o t h e point 
where i t i s not r e c o g n i z e d . 

4. CASING HAMMER: 

T h i s t o o l i s o p e r a t e d b y a r i v i n g t h e c a s i n g i n t o the 
ground a t or a s h o r t d i s t a n c e b e h i n d t h e d r i l l b i t . 
I n t h i s way, c a v i n g o f t h e h o l e i s p r e v e n t e d w i t h o u t 
any d e g r a d a t i o n o f the f o r m a t i o n w i t h d r i l l i n g mud. 
I t i s p a r t i c u l a r l y u s e f u l f o r d r i l l i n g i n u n c o n s o l -
i d a t e d m a t e r i a l s such a s g r a v e l s and c o b b l e s . Depth 
l i m i t a t i o n s a r e i n h e r e n t w i t h d r i v i n g c a s i n g due t o 
the f r i c t i o n between t h e c a s i n g and the s u r r o u n d i n g 
f o r m a t i o n . 

C. WELL DESIGN 

Drawings and d a t a s h o u l d show c o n s t r u c t i o n d e t a i l s of 
m o n i t o r i n g f a c i l i t i e s . These d a t a s h o u l d i n c l u d e : 

• map of w e l l l o c a t i o n s 
• b o r e h o l e depth 
• c a s i n g d i a m e t e r and l e n g t h 
• c a s i n g m a t e r i a l s (PVC, s t a i n l e s s s t e e l , e t c . ) 



• t y p e , s i z e and p o s i t i o n o f p e r f o r a t i o n s ( p r o v i d e 
j u s t i f i c a t i o n ) 

• method o f j o i n i n g s e c t i o n s o f c a s i n g 
• d e s c r i p t i o n o f f i l t e r m a t e r i a l ( p r o v i d e 

j u s t i f i c a t i o n ) 
• depth and c o m p o s i t i o n of s e a l s 
• method of cementing 
• method and l e n g t h of time of development ( p r o v i d e 

j u s t i f i c a t i o n ) 

D. MATERIAL SELECTION 

C a s i n g and s c r e e n m a t e r i a l s e l e c t i o n i s i m p o r t a n t f o r 
r e p r e s e n t a t i v e s a m p l i n g r e s u l t s . The m a t e r i a l s h o u l d b e 
c h e m i c a l l y i n e r t and s h o u l d have h i g h t e n s i l e a n d 
c o m p r e s s i v e s t r e n g t h . The s e l e c t i o n o f m a t e r i a l s s h o u l d 
be based on downhole c o n d i t i o n s . 

1. POLYVINYL CHLORIDE ( P V C ) : 

Drinking water quality PVC casing and screen are often used in 
shallow, corrosive environments. However, ketones, esters, and aromatic 
hydrocarbons tend to adsorb and desorb from this material. Thus, 
determination of absolute concentration is not possible and very low 
concentrations may not be detected. The relatively weak tensile strength 
of PVC will usually not allow placement much past 300 feet. The 
annular space should be larger than the three inches needed to 
accommodate centralizers (see section on Well Integrity) without placing 
undue stress on the PVC. No glued joints should be used in the 
casings; only threaded joints should go into the hole. 

2. FLUOROCARBON RESINS ( F R ) : 

The FR have t h e same s t r u c t u r a l l i m i t a t i o n s a s PVC. 
However, it is a more i n e r t m a t e r i a l and i s more 
r e s i s t a n t t o c o r r o s i v e s . Some a d s o r p t i o n and desorp-
t i o n o c c u r h e r e , a l s o , a l t h o u g h a t a f a r l e s s e r degree 
t h a n PVC. S c r a t c h i n g o f t h e F R w i l l c a u s e a c c e l e r a t e d 
a d s o r p t i o n and d e s o r p t i o n . 

3. STAINLESS STEEL ( S S ) : 

Use o f S S 316 i s o f t e n a good c h o i c e . I t i s more 
c h e m i c a l l y r e s i s t a n t o v e r a l l t h e n PVC and h a s a h i g h 



t e n s i l e s t r e n g t h . However, i t may c o r r o d e and l e a c h 
some t r a c e m e t a l s over t i m e . S t a i n l e s s s t e e l may a c t 
as a c a t a l y s t i n some o r g a n i c r e a c t i o n s .  I t may a l s o 
a c t a s a b a c t e r i a l s u b s t r a t e and i s s u s c e p t i b l e t o 
c o r r o s i o n from c h l o r i d e . S S 304 i s n o t a s r e s i s t a n t 
to c o r r o s i o n as SS 316. 

The above m a t e r i a l s Can he combined to c r e a t e h y b r i d 
w e l l s . T h e s e c o n s i s t of more t h a n one m a t e r i a l b e i n g used 
i n t h e c a s i n g and s c r e e n . However, two d i f f e r e n t metals 
cannot b e i n s t a l l e d n e x t t o each o t h e r due t o c a t h o d i c 
c o r r o s i o n . 

The c o s t of i n s t a l l a t i o n i s u s u a l l y g i v e n t o o much 
p r i o r i t y . C o n s i d e r i n g the c o s t s f o r c h e m i c a l a n a l y s e s o n 
a 20-year w e l l , the i n i t i a l c o n s t r u c t i o n c o s t s a r e l e s s 
t h a n one p e r c e n t o f the t o t a l c o s t . 

E. WELL F I L T E R PACK DESIGN 

Pro p e r f i l t e r p ack 6

6 S e e The C a l i f o r n i a S i t e M i t i g a t i o n D e c i s i o n T r e e Manual, DHS, 
May, 1986, pages 3-64 through 3-68. 

 d e s i g n e n s u r e s c o r r e c t s c r e e n e n t r a n c e 
v e l o c i t y s o v o l a t i l e O r g a n i c c h e m i c a l s w i l l not b e 
s t r i p p e d out of the water sample. The f i l t e r pack a l s o 
p r e v e n t s c l o g g i n g of the p e r f o r a t i o n s . The f i l t e r pack 
d e s i g n i s governed b y the a q u i f e r m a t e r i a l . A s i e v e 
a n a l y s i s ( d e s c r i b e d i n Appendix 4 : P h y s i c a l A n a l y s e s o f 
S o i l Samples) s h o u l d be performed on the p o r t i o n of the 
a q u i f e r open t o the f i l t e r pack. I f t h i s  i s not p o s s i b l e , 
r e p r e s e n t a t i v e samples ( a t l e a s t t h r e e ) s h o u l d b e taken a t 
s i m i l a r p o r t i o n s o f the a q u i f e r . 

The s i e v e d a t a i s p l o t t e d o n s e m i - l o g paper and a c u r v e 
c o n s t r u c t e d . The u n i f o r m i t y c o e f f i c i e n t (UC) i s then 
c a l c u l a t e d . 7

7 T h i s c o e f f i c i e n t i s determined b y d i v i d i n g the dimension o f 
the mesh opening of the s i e v e which r e t a i n s 40 p e r c e n t of t h e 
sample (D40) by mesh opening which r e t a i n s 90 p e r c e n t , (D90). 

 The D70 s i z e i s then m u l t i p l i e d by a number 
between 4 and 9, depending on t h e UC: 



• I f the U C i s l e s s than o r e q u a l t o 2.5, use a 
m u l t i p l e of 4 or 5. If 10 p e r c e n t or more of the 
f o r m a t i o n p a s s e s through t h e 200 s i e v e , use 4 as t h e 
m u l t i p l i e r ; o t h e r w i s e , u s e 5 . 

• If the UC is between 2.5 and 5, use a number between 
5 and 7. If 10 p e r c e n t or more of t h e f o r m a t i o n 
p a s s e s t h r o u g h , use 6; o t h e r w i s e , u s e 7. 

T h i s v a l u e i s p l o t t e d o n the g r a p h and a c u r v e p a r a l l e l t o 
t h e o r i g i n a l c u r v e i s c o n s t r u c t e d . 

I f t h e U C i s g r e a t e r t h a n o r e q u a l t o 5.0, a d i f f e r e n t 
method is used. The D70 is m u l t i p l i e d by 6 and 9, and the 
r e s u l t p l o t t e d . P a r a l l e l l i n e s w i t h a U C o f l e s s than o r 
e q u a l to 2.5 a r e c o n s t r u c t e d . These a r e t h e b o u n d a r i e s of 
t h e f i l t e r pack.  If 10 p e r c e n t or more o f t h e f o r m a t i o n 
p a s s e s through the 200 s i e v e , t h e f i l t e r pack c u r v e i s t o 
b e n e a r t h e l o w e r boundary l i n e . I f l e s s t h a n 1 0 p e r c e n t 
p a s s e s t h r o u g h , the f i l t e r pack c u r v e i s n e a r the upper 
boundary l i n e . 

The f i l t e r pack s h o u l d be no l e s s t h a n t h r e e i n c h e s wide 
and n o l a r g e r than f i v e i n c h e s . 

F. SCREEN DESIGN 

The s c r e e n i s d e s i g n e d a f t e r t h e f i l t e r pack d e s i g n i s 
d e t e r m i n e d . F o r a f i l t e r pack h a v i n g a UC l e s s than or 
e q u a l t o 2.5, a s l o t s i z e s m a l l enough t o keep out 
90 p e r c e n t of the f i l t e r pack s h o u l d be u s e d . I f the UC 
i s l a r g e r t h a n 2.5, use a s l o t size s m a l l enough to keep 
out 80 p e r c e n t of the f i l t e r pack. 

The e n t r a n c e v e l o c i t y through t h e w e l l s c r e e n i s a 
f u n c t i o n o f t h e open a r e a o f t h e s c r e e n and t h e pumping 
r a t e . 8

8 T h e pumping r a t e i s d e t e r m i n e d b y t h e t r a n s m i t t i n g c a p a c i t y 
o f t h e s c r e e n . M u l t i p l y t h e number o f square i n c h e s o f open a r e a 
per f o o t o f C a s i n g b y the c o n v e r s i o n f a c t o r o f

 

3 1  T h i s i s t h e 
c a p a c i t y o f t h a t s c r e e n i n g a l l o n s p e r minute p e r f o o t . M u l t i p l y 
t h i s by t h e t o t a l f e e t o f s c r e e n t o d e t e r m i n e t h e pumping r a t e . 

 The o p t i m a l w a t e r e n t r a n c e v e l o c i t y i s 0.1 f e e t 
p e r second o r l e s s . I f i t i s any f a s t e r , v o l a t i l e o r g a n i c 
c h e m i c a l s may be s t r i p p e d away. 



G. WELL DEVELOPMENT 

For optimum w e l l performance, a l l f i n e - g r a i n e d s o i l t h a t 
may have been i n t r o d u c e d i n t o t h e f o r m a t i o n d u r i n g the 
d r i l l i n g p r o c e s s s h o u l d be removed. ( T u r b i d samples 
i n d i c a t e t h a t the w e l l was not c o r r e c t l y d e s i g n e d o r 
d eveloped.) The recommended method f o r w e l l development 
i s the use o f v e n t e d s u r g e b l o c k s . 

H. WELL INTEGRITY 

C e n t r a l i z e r s a r e commonly used f o r c e n t e r i n g the w e l l 
s c r e e n and b l a n k c a s i n g i n the b o r e h o l e . W i t h o u t the 
c e n t r a l i z e r s i n p l a c e , i t i s l i k e l y t h a t t h e c a s i n g w i l l 
be l y i n g a g a i n s t the bore h o l e a t many p o i n t s . These a r e a s 
thus would not r e c e i v e a cement g r o u t m i x t u r e in s u f ­
f i c i e n t q u a n t i t y to a s s u r e a s e a l on the w e l l . A poor 
s e a l can o c c u r anywhere a l o n g the c a s i n g and cause s u r f a c e 
i n f i l t r a t i o n and c r o s s - c o n t a m i n a t i o n . 

The a n n u l a r space o f the w e l l s h o u l d b e a t l e a s t t h r e e 
i n c h e s wide. T h i s a l l o w s c e n t r a l i z e r placement ( a s w e l l 
as f i l t e r pack p l a c e m e n t ) . A s m a l l e r a n n u l a r space w i l l 
put too much s t r e s s on the c a s i n g and not a l l o w adequate 
development. In the c a s e of PVC c a s i n g , an even l a r g e r 
a n n u l a r space i s r e q u i r e d due to PVC's r e l a t i v e l y s l i g h t 
t e n s i l e s t r e n g t h s . Hollow stem a u g e r s do n o t r e q u i r e the 
use o f c e n t r a l i z e r s . 

C e n t r a l i z e r s i n all  t y p e s o f w e l l s s h o u l d b e p l a c e d e v e r y 
2 0 f e e t o n w e l l s c r e e n s l o n g e r t h a n 2 0 f e e t i n l e n g t h . 
The b e g i n n i n g one i s s e t a t the bottom. I f t h e s c r e e n i s 
l e s s t h a n 2 0 f e e t i n l e n g t h , a c e n t r a l i z e r s h o u l d b e s e t 
at the bottom and the top. The b l a n k c a s i n g s h o u l d have 
c e n t r a l i z e r s p l a c e d e v e r y 4 0 f e e t . The c e n t r a l i z e r s 
s h o u l d b e l i n e d u p t o a v o i d i n t e r f e r e n c e w i t h t h e t r e m i e 
pipe d u r i n g c e m e n t i n g . They s h o u l d b e s e t e q u i d i s t a n t 
around the c a s i n g (120°). 



 

I. CEMENTING 

A s e a l s h o u l d be p l a c e d above the f i l t e r pack t o s e a l  it 
from the g r o u t 9

9 I f g r o u t has been p l a c e d below t h e f i l t e r pack, a b e n t o n i t e 
s e a l s h o u l d l i k e w i s e be p l a c e d on top o f t h e g r o u t below t h e f i l t e r 
pack. 

. The s e a l s h o u l d c o n s i s t o f t h r e e t o f i v e 
f e e t of sodium b e n t o n i t e p l a c e d d i r e c t l y on the f i l t e r 
pack. The b e n t o n i t e i s u s u a l l y emplaced b y a conductor 
( t r e m i e ) p i p e o r , i f o n l y a few f e e t below t h e ground 
s u r f a c e , poured i n t o the a n n u l u s . The b e n t o n i t e m i x t u r e 
must be a l l o w e d s u f f i c i e n t t i me t o h y d r a t e b e f o r e 
emplacement of the g r o u t . 

Two t y p e s o f cement a r e a c c e p t a b l e f o r g r o u t i n g o f the 
w e l l s . One i s a cement-sand g r o u t , a n d t h e o t h e r ( f o r 
s i t u a t i o n s r e q u i r i n g l o w e r d e n s i t y m a t e r i a l s ) i s a cement-
b e n t o n i t e g r o u t . The cement m i x t u r e s h o u l d b e j e t mixed, 
and i n j e c t e d through a t r e m i e p i p e i n t o t h e a n n u l a r s p a c e . 
A l l i n g r e d i e n t s s h o u l d b e d r y , u n i f o r m , uncontaminated, 
and lump f r e e . 

The cement-sand g r o u t f o r m u l a t i o n s h o u l d c o n s i s t o f A P I 
C l a s s A P o r t l a n d Cement, 20-40 grade sand, and p o t a b l e 
water. The p r o p o r t i o n s s h o u l d be 5.2 g a l l o n s of water per 
85 pounds o f cement (added l a s t ) t o y i e l d 1.70 c u b i c f e e t 
o f g r o u t . 

The cement b e n t o n i t e g r o u t mix may be p r e p a r e d by e i t h e r 
p r e h y d r a t i n g the b e n t o n i t e o r d r y b a t c h i n g the cement and 
b e n t o n i t e . 

• The p r e h y d r a t i o n f o r m u l a t i o n c o n s i s t s of a 94 pound 
sack of A P I C l a s s A P o r t l a n d cement b e i n g added to a 
smooth j e t mixed m i x t u r e o f API cement-grade 
b e n t o n i t e and w a t e r ( p r o p o r t i o n s of 10 g a l l o n s 
water/2.0 pounds o f b e n t o n i t e ) . T h i s y i e l d s 1.85 
c u b i c f e e t o f g r o u t . 

• Dry b a t c h i n g c o n s i s t s of m i x i n g t h e cement arid 
b e n t o n i t e a s d r y i n g r e d i e n t s i n a s p e c i a l p o r t a b l e 
m i x i n g p l a n t . The f o r m u l a t i o n i s 9.1 g a l l o n s o f 
w a t e r (added a t j o b s i t e ) , 5.6 pounds of b e n t o n i t e , 
and a 94 pound s a c k of cement, y i e l d i n g 1.73 c u b i c 
f e e t o f g r o u t . I f b e n t o n i t e t h a t i s not A P I cement-



grade i s used, t h e m i x t u r e may b e unpumpable. I f 
the d r i l l e r has had e x p e r i e n c e w i t h p r o p r i e t a r y 
g r o u t s ( i . e . , V o l c l a y ) , use o f t h e s e g r o u t s may b e 
c o n s i d e r e d . 

The end of the t r e m i e p i p e s h o u l d be submerged in t h e 
g r o u t a t  all  t i m e s d u r i n g cementing. The p i p e s h o u l d b e 
m a i n t a i n e d f u l l . 

Many "E-Loggers" a r e p r e p a r e d to conduct a cement bond l o g 
t o d e t e r m i n e t h e q u a l i t y o f t h e cementing j o b . T h i s 
v a l u a b l e t o o l works w e l l w i t h s t e e l c a s i n g ; however, i t 
g i v e s h i g h l y s u s p e c t d a t a i n PVC-cased w e l l s . 

J . WELL CONSTRUCTION 

M u l t i p l e - s c r e e n e d w e l l s a r e not recommended f o r the 
r e a s o n s o u t l i n e d i n Appendix 5 : P i e z o m e t e r D e s i g n and 
Placement. 

The d i a m e t e r of the w e l l s s h o u l d be r e l a t e d to t h e 
d r i l l i n g c o n d i t i o n s , t r a n s m i s s i v i t y o f the a q u i f e r and 
s i z e of the equipment to be l o w e r e d down t h e w a l l . L a r g e r 
d i a m e t e r w e l l s g e n e r a l l y a l l o w f a s t e r p u r g i n g and have a 
l a r g e r a r e a o f i n f l u e n c e . S m a l l d i a m e t e r w e l l s , o n the 
o t h e r hand, r e q u i r e f a r s m a l l e r p u r g i n g q u a n t i t i e s . 

K. WELL PLACEMENT 
At a minimum, f o u r m o n i t o r i n g w e l l s a r e u s u a l l y r e q u i r e d , 
one u p g r a d i e n t , and t h r e e downgradient from t h e s o l i d 
waste d i s p o s a l s i t e . 

The number, l o c a t i o n , and depths of background (up­
g r a d i e n t ) m o n i t o r i n g w e l l s must b e c a p a b l e o f y i e l d i n g 
ground w a t e r samples t h a t a r e r e p r e s e n t a t i v e o f background 
ground water q u a l i t y i n t h e uppermost a q u i f e r beneath the 
l a n d f i l l . The w e l l s must be i n t h e a r e a o f t h e a q u i f e r 
not a f f e c t e d by the f a c i l i t y . Depending on t h e h y d r o -
g e o l o g i c c h a r a c t e r i s t i c s o f t h e s i t e , more t h a n one 
background w e l l may b e needed. I n i n s t a n c e s where i t i s 
i m p r a c t i c a l t o get a n u p g r a d i e n t w e l l t o s e r v e a s a 
background w e l l ( s u c h a s i n s t e e p l y d i p p i n g a q u i f e r s ) , i t 
may be p o s s i b l e to monitor a downgradient w e l l . However, 
i t must not b e i n a p o r t i o n o f t h e a q u i f e r a f f e c t e d b y the 
f a c i l i t y . 



Downgradient w e l l s s h o u l d b e l o c a t e d s o a s t o d e t e c t any 
w a s t e c o n s t i t u e n t s m i g r a t i n g from the l a n d f i l l a s w e l l a s 
s e a s o n a l or t e m p o r a l and n a t u r a l l y or a r t i f i c i a l l y i nduced 
v a r i a t i o n s i n ground w a t e r f l o w . The w e l l s s h o u l d b e 
i n s t a l l e d a s c l o s e as p h y s i c a l l y p o s s i b l e t o t h e edge of 
t h e l a n d f i l l , i d e a l l y a t t h e p o i n t where a plume w i l l 
f i r s t e n t e r t h e ground w a t e r . I n most c a s e s , t h i s w i l l be 
t h e uppermost a q u i f e r ; however, c o n d u i t s ( s o l u t i o n 
c h a n n e l s , open f r a c t u r e s , e t c . ) may a c t u a l l y p r o v i d e a 
f a s t e r m i g r a t i o n p a t h t o a deeper a q u i f e r . These deeper 
a q u i f e r s may r e q u i r e m o n i t o r i n g a l s o . 
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