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ABSTRACT 

T h i s p a p e r d e s c r i b e s t h e c h a n g i n g r e q u i r e m e n t s f o r 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 n a c a d e m i c r e s e a r c h l a b o r a t o r i e s i n v o l v e d i n 
e n v i r o n m e n t a l a n a l y s e s w h i c h h a v e b e e n d i c t a t e d b y r e c e n t l y - e n a c t e d 
e n v i r o n a e n t a l l e g i s l a t i o n i n t h e U . S . 

IHTRODUCTICTI 

A n a l y t i c a l c h e m i s t r y h a s b e e n w i d e l y a p p l i e d f o r c h a r a c t e r i z i n g 
e n v i r o n m e n t a l l y - r e l a t e d s a m p l e s by a c a d e m i c , i n d u s t r i a l , a n d g o v e m m e n t 
l a b o r a t o r i e s f o r some y e a r s . T r a d i t i o n a l l y , a c a d e m i c r e s e a r c h l a b o r a t o r i e s 
h a v e b e e n p r i m a r i l y c o n c e r n e d w i t h t h e d e v e l o p m e n t a n d d e m o n s t r a t i o n of 
a n a l y t i c a l m e t h o d s w h i c h a r e u s e f u l f o r s u c h p u r p o s e s , a n d i n some c a s e s , 
f o r t h e i m p l e m e n t a t i o n o f t h e s e m e t h o d s f o r e x p l o r a t o r y e n v i r o n m e n t a l 
s t u d i e s . T h e l a t t e r h a v e i n c l u d e d s u c h o b j e c t i v e s a s c h a r a c t e r i z i n g 
c h e m i c a l r e s i d u e s i n t h e e n v i r o n m e n t a n d d e t e r m i n i n g t h e t r a n s p o r t , f a t e , 
a n d a d v e r s e e f f e c t s of t h e s e c h e m i c a l s f rom t h e s t a n d p o i n t o f a c h i e v i n g a n 
o v e r a l l u n d e r s t a n d i n g of t h e e n v i r o n m e n t . More r e c e n t l y , h o w e v e r , s u c h 
m e a s u r e m e n t s and a s s e s s m e n t s c o n d u c t e d by a c a d e m i c l a b o r a t o r i e s i n t h e U . S . 
h a v e s o m e t i m e s b e e n u s e d a s i n d i c a t o r s o f e n v i r o n m e n t a l p o l l u t i o n , a n d 
e v i d e n c e of v i o l a t i o n s o f e n v i r o n m e n t a l r e g u l a t i o n s e s t a b l i s h e d b y t h e U . S . 
E n v i r o n a e n t a l P r o t e c t i o n A g e n c y (EPA) . a n d / o r b y v a r i o u s S t a t e s a n d o t h e r 
r e g u l a t o r y a g e n c i e s . I n some i n s t a n c e s , s u c h d a t a , o b t a i n e d by a c a d e m i c 
l a b o r a t o r i e s i n t h e U . S . , h a v e b e e n u s e d i n l e g a l p r o c e e d i n g s i n s t i t u t e d by 
t h e g o v e r n m e n t a g a i n s t p a r t i e s n o t i n c o n p l i a n c e w i t h e n v i r o n m e n t a l 
r e g u l a t i o n s . Xn t h e s e i n s t a n c e s . Q u a l i t y A s s u r a n c e a n d Q u a l i t y C o n t r o l (QA 
a n d Q C ) , w i t h r e s p e c t t o a n a l y t i c a l d a t a o b t a i n e d a n d p r o c e d u r e s e m p l o y e d , 
a r e i m p o r t a n t i s s u e s . I n c r e a s i n g l y , t h e r e f o r e , a c a d e m i c l a b o r a t o r i e s 
i n v o l v e d i n s u c h work n u s t b e c o n c e r n e d a b o u t QA/QC and c o n f o r m i t y w i t h 
m a n d a t e d QA/QC p r a c t i c e s a n d s t a n d a r d s w h i c h a r e e s t a b l i s h e d f o r 
e n v i r o n r a e n t a l l a b o r a t o r i e s by g o v e r n m e n t r e g u l a t i o n s . The p r e s e n t p a p e r 
d e s c r i b e s some of t h e s e r e q u i r e m e n t s f r o m t h e p e r s p e c t i v e o f a c a d e m i c 
l a b o r a t o r i e s i n t h e U . S . I n a d d i t i o n , t h c r o l e o f s u c h a c a d e m i c 
l a b o r a t o r i e s i n e n v i r o n m e n t a l a n a l y t i c a l s t u d i e s u n d e r t h e p r e s e n t 
r e g u l a t o r y s cheme i s d i s c u s s e d . 
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EFFECTS OF U.S. ENVIRONMENTAL LEGISLATION ON ANALYTICAL LABORATORIES AND 
QA/QC PRACTICES 

Various environmental laws enacted in the U.S. in the past few years, 
including the clean Air Act, the water Pollution Control Act, the Toxic 
Substances Control Act (TSCA), the Resource Conservation and Recovery Act 
(RCRA) , and the Comprehensive Environmental Response Compensation and 
Liability Act (CERCLA, sometimes called the "Superfund" Act) have imposed 
upon industry and other generators requirements t o r analyses of large 
numbers of environaental samples (water, soils, sediments, biota, air) and 
have also dictated analyses of wastes, effluents, and various products for 
hazardous constituents which may pollute the environment. These 
requirements have, in turn, spawned a sizable number of commercial 
analytical laboratories to address the large number of samples which are 
needed to demonstrate environmental compliance and to assess pollution 
problems- In order to ensure that these laboratories generate analytical 
data of uniform consistency and quality, the U.S. EPA and other regulatory 
agencies have established numerous analytical methods or protocols which 
must be used for analysis of environmental and related samples which are 
conducted in connection with regulatory requirements. These methods 
generally include provisions for QA/QC procedures. The availability and 
use of such detailed analytical methods (including QA/QC measures) by 
laboratories analyzing these types of samples also helps to ensure that 
data obtained will be legally defensible and usable in court, if this is 
required. 

The regulation of laboratories conducting environmental analyses fay 
the U.S. EPA and other such agencies has not been limited to the imposition 
of analytical methods, but has been extended to cover the entire range of 
lalBoratory practices. Thus, "Good Laboratory Pr̂ -iti-j-r." ti; -„-̂.iî^ iu..ii 
laboratories must conform, have been defined in some instances (1-3). 
These cover virtually everything from detailed procedures for safe receipt 
and handling to generation of the final data report, and require that 
elaborate written documentation of all laboratory activities be maintained. 
Laboratories not in compliance with these rules can be subjected to legal 
action and penalties. 

QA/QC REQUIREMENTS FOR ACADEMIC AMALYTICAL LABORATORIES 

From the foregoing discussion, it is apparent that increasingly, the 
analyst's discretion with respect to the implementation of analytical 
procedures and QA/QC associated with these is no longer acceptable in the 
case of analyses of environmental samples having regulatory implications. 
Rather, the analyst is constrained to follow a codified set of detailed 
requirements. It is clear, therefore, that academic laboratories 
conducting worit of this type must also be fully cogniza.it of official 
methods and procedures and nust adhere to the same laboratory practices and 
standards as those which bind their commercial laboratory counterparts. 
Hovever, most academic laboratories are unli)tely to become involved in high 
volume analyses ot a routine nature (that is. which utilize standard 
protocols). Rather, the research-oriented nat'Jrt ot the academic 
investigator makes it probable chat his laboratory will undertake 
deyelopnental studies. In developing new analytical methods and procedures 
which may ultimately be adapted for routine use by commercial or contract 
laboratories, the academic scientist must nevertheless, incorporate 
appropriate QA/QC measures. Until such newly developed methods are 
collaboratively tested and adopted fay appropriate regulatory agencies for 
use by their laboratories, academic laboratories nay experience 
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difficulties in having use of these procedures officially sanctioned. 

In addition to developing new analytical methodology, another possible 
role of the academic analytical laboratory is to serve as a referee 
laboratory for validating methodology, or independently corroborating 
analytical results obtained by other organizations. Here again, the QA/QC 
measures applied by the academic laboratory are important in such inter
laboratory comparisons. 

Still another requirement of the QA/QC programs imposed on analytical 
laboratories by some governmental agencies is that for establishment of an 
independent QA/QC organization within the laboratory structure which has 
the authority to review, and reject or accept, analytical results, 
independent of the laboratory management. Because of their generally small 
size, academic laboratories may find this requirement difficult to 
implement. 

In underta)£ing any environmental study having regulatory implications, 
an academic laboratory must prepare an overall QA/QC project plan which 
addresses the QA/QC measures associated with all phases of the 
investigation. In terms of analyses, such a plan will specify target 
objectives in terms of precision, accuracy, and other criteria which the 
data obtained must satisfy. 
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