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S A M P L E .
S AM PL E  WORK P LA N :  REMEDIAL INVESTIGATION

( S a m p l e  w o r k  p l a n s  f o r  a l l  r e m e d i a 1 / r e m o v a l  a c t i v i t i e s  a r e  u n d e r  d e v e l o p m e n t . )

Activity: RE ME D I AL  INVESTIGATION P r o j e c t ( s ) :  ( N a m e  o f  S i t e )

W o r k y e a r s ;

A c t i v i t y  N u m b e r :  

F u n d s ( x l O * ) :

t\ci m b u  •'SavuJ'vV ?

ILO
I

I'a  :k 
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D e s c r i p t i o n  o f  P l . i m v n l  T u s k s  ( e x a m p l e s )
I X i Ij x i L Mc hcd u 1c

Compi  e h e n s i v e l y  d e t e r m i n e  t h e  n a t u r e  a n d  e x t e n t  o f  t h e  p r o b l e m  a n d  

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

l e p o r t T a r g e t  D a t e :

1 - 1 . D e v e l o p  s a f e t y  m a n u a l  f o r  Kenuidlal  I n v e s t  l t ; j l  i o n  tar.Kj . M a n u a l B y : ( d a t e )

1 - 7 . c o n d u c t  a p p r o p r i a t e  c o m m u n i t y  r e l a t i o n s  a c t i v i t i e s . S e v e r a l B y : ( d a t e )

1 - J . c o n d u c t  g e o p h y s i c a l  i n v e s t i g a t i o n s . S u r v e y B y : ( d a t e )

1 - 4  . I ' o i i d u c t  g e o l o g i c a l  a n d  h y d r o g e o l o g i c a l  i n v e s t i g a t i o n s . I n v u s t  i g a t  i o n s B y : ( d a t e )

1 - 5 . c o n d u c t  s o i l  s a m p l i n g  a n d  a n a l y s i s . ( e s u l t s  o f  
a n a l y s i s

B y : ( d a t e )

1 - 6 . ' o n d u c t  h a z a r d o u s  w a s t e  c h a r a c t e r i z a t i o n . S u r v e y H y : ( d a t e )

1 - 7  . o i . d u c t  g r o u n d  w a t e r  m o n i t o r i n g ,  s a m p l i n g  ar id a n a l y s i s . ( e s u l t s  o f  
a n a l y s i  s

B y : ( d a t e )

I -  U. f m d u c t  s u r f a c e  w a t e r  m o n i t o r i n g ,  s a m p l i n g  a n d  a n a l y s i s . I n s u l t s  o f  
a n a  1 y s  1. s

l i y : ( d a t e  )

I - ‘J . ' o n d u c t  a i r  m o n i t o r i n g ,  s a m p l i n g ,  a n d  a n a l y s i s  
( S t a b i l i t y  a n d  s e c u r i t y  o f  s i t e ) .

( e s u l t s  o f  

a n a  l y s i s

B y : ( d a t e )

I - 1 1 1 . i d e n t i f y  p h y s i c a l  s i t e  c o n d i t i o n  ( s t a b i l i t y  a n d  
i.e. u r  I  t y ) .

l e p o r t B y ; ( d a t e  )

I I I . i d e n t i t y  c r i t i c a l  e n v i r o n m e n t a l  a r e a  ( f l o o d  p l a i n ,  e t c . ) . t o p e . ' t B y : ( d a t e )

1 1 . ’ . D e l u i m i n e  p a t h w a y s  o f  c o n t a m i n a t i o n . l e p o r t B y : ( d a t e )

1 - I i n  Liu i t  d r a f t  l e p o r t  t o  EPA f o r  r e v i e w  a n d  a p p r o v a l . i f  a f t  R e p o r t B y : ( d a t e  )

l - l  1. i n b u i l t  f i n a l  r e p o r t  ( i n c o r p o r a t i n g  a l l  c o m m e n t s )  t o  EPA f o r  a p p r o v a l . ■ i n u l  R e p o r t B y : ( d a t e )
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s ^ n p t E
S A M P L E  W O R K  PL A N :  C O M M U N I T Y  R E L A T I O N S

( S a m p l e  w o r k  p l a n s  f o r  al l  reined ia 1/removal, a c t i v i t i e s  a r e  u n d e r  d e v e l o p m e n t . }

A c t i v i t y :  C o m m u n i t y  R e l a t i o n s

I
■o
i

P r o j e c t ( s ) :  ( N a m e  of S i t e )

W o r k y e a r s :

A c t i v i t y  N u m b e r :  II

f u n d s ( x l O 5 ) s

T  1:1k Description of P)<mn*«l Tasks ( e x a m p l e s ) ' uljxit .'•.ilcdulc

. f>v •

1 1 . C o n d u c t  c o m m u n i t y  r e l a t i o n s  a c t i v i t i e s  to e n s u r e  t h a t  a c t i o n s  t a k e n  a t  

(s it e)  a r e  u n d e r t a k e n  w i t h  th e  s u p p o r t  oE the local p u b l i c P l a n T a r g e t  D a t e ;

1 1-1. A n a l y z e  l e v e l  o £  c i t i z e n  c o n c e r n  a n d  i d e n t i t y  c o n s t i t u e n c y R e p o r t  &

m a i l i n g  11s

B y : ( d a t e )

1 1 - 1 - 4  
I I - 1 b 
I 1 - I - c

i n t e i v i e w s

R e v i e w  p r e v i o u s  p r e s s  c o v e r a g e  
R e v i e w  i n i o r m a t i o n  o n  h i s t o r y  o £  s i t e

11-2. D e v e l o p  Cacl  s h e e t s  a b o u t  th e  s i t e P a c t  s h e e t s B y : ( d a t e )

11-1. c o n d u c t  c i t i z e n ' s  a d v i s o r y  c o m m i t t e e  m e e t i n g s  lo 

coin, ide w i t h  m a j o r  a c t i v i t i e s  at th e  s i t e M e e t i n g  3 B y : ( d a t e )

11-4. P r e p a r e  n e w s l e t t e r s  o n  p r o g r e s s  a n d  r e s u l t s  to 

c o i n c i d e  w i t h  m a j o r  a c t i v i t i e s  at t h e  s i t e N e w s l e t t e r s B y : ( d a t e )

11-5. Pies:, c o n f e t e n c e s P r e s s
c o n f e r e n c e s

B y : ( d a t e )

i 1 - 6 Woikuliops tor c o n c e r n e d  c i t i z e n s W o r k s h o p

m a t e r i a l s

B y :(d a t e  )

11-7. P u b l i c  m e e t i n g s M e e t i n g s B e f o r e  r e m e d y  
is s e l e c t e d  
a n d  b e t o r e  
c o n s t r u c t i o n  

b e g (n s .

1 I - 11 . R e a p .... s u m m a i l e s  E o r  a l l  m e e t i n g s / h e a r i n g s R e p o r t A t  c o n c l u s i o n  

of l -medial 

a c t i o n .
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5. A c c e s s  to the Site and P e rm it s

The State must secure the necessary rights-of-way, easements, or other 
authorities necessary to allow project activities to be carried out at the 
site as specified by the Statement of Work, and all permits required by 
State or Federal statut-.s to conduct project activities at the site.

6. Off-Site Treatment, Storage, or Disposal Facilities

Th State must when EPA determines it to be necessary, assure the avail­
ability of an off-site treatment, storage, or disposal facility acceptable
tu EPA and in compliance with the requirements of Subtitle C of the Solid
Waste Disposal Act, as amended.

7. Safety Plans

The State needs safety plans for each work plan activity (e.g., field 
investigation, feasibility study, design, and construction) to protect the 
health and safety of personnel involved in response actions. The State 
safety plc.n must be consistent with:

• Section 111(c)(6) of CERCLA.

• EPA Order 1440.2 —  Health and Safety Requirements for Employees
Engaged in Field Activities.

• EPA Order 1440.1 —  Respiratory Protection.

• EPA Occupational Health and Safety Manual.

• Other EPA guidance as provided.

8. National Environmental Policy Act (NEPA)

The requirements of NEFi must be addrissed through project activities 
described in the Stat ment ' Work. Interim guidance and compliance with 
NEPA dated May 18, 1981, should be followed.

9. Community Relations Plan

A Community Relations Plan should be developed for and conducted con­
currently with the response action. Plans should be consictent with interim 
program guidance on Community Relations Plans.

10. Laboratory Quality Assurance

States choosing to assume full responsibility for sample analysis must 
assure EPA that they can provide high quality in-house analytical services, 
capable of producing scientifically and legally defensible results. Except 
in cases where enforcement actions are not contemplated because a financially 
viable, responsible party cannot be identified, the following areas should 
be covered in preapplication negotiations:



• Intact chain of custody procedures;

• Adequacy of laboratory facilities to perform the work;

• An existing quality assurance/quality control (QA/QC) program;

• Participation in EPA laboratory intercomparison study and data 
audits;

• Adequate use of blanks, duplicates, spikes, and surrogates; and

• Use of "in process" controls to alert laboratory personnel to 
internal problems.

EPA's Hazardous Response Support Division, in cooperation with the 
Environmental Monitoring System Laboratory in Las Vegas, is developing 
alternative approaches to obtaining good analytical results. Guidance on 
using these approaches is forthcoming.

States lacking adequate analytical expertise or laboratory equipment 
may use EPA's existing National Analytical Contract through their Regional 
Project Officers. If this option is used, details for obtaining such 
services should be included in the Cooperative Agreement. (Regional Sur­
veillance and Analysis Divisions are responsible for coordinating the use 
of the National Analytical Contract.)

11. E v a l u a t i o n  o f  P o t e n t i a l  f o r  R e s p o n s e  b y  O t h e r s

Identifying and evaluating a potential for response by others are acti­
vities that the State and/or EPA may conduct. Interim guidance on this 
issue is being prepared by the Policy and Planning Unite of the Office of 
Waste Programs Enforcement.

12. Ci st-Sharing Assurances

As part of the Cooperative Agreement the State must provide the cost- 
sharing assurances required in Section 104(c)(3) of CERCLA. The State should 
specify how it intends to satisfy these requirements and provide a schedule 
of actions that need to be accomplished. These assurances may be written 
as a Special Condition in the Superfund Cooperative Agreement.

The State must provide a firm commitment to contribute, or make avail­
able when needed, its share of the cost of the project (10% or 50%) before 
the final design activity begins. However, the State's requirement to con­
tribute begins at the time of construction. This commitment should be made 
to the awarding official by the official who has the authority to guarantee 
that the State's contribution (including costs for all future operation and 
maintenance) will be provided before construction begins. Regional counsel 
should be consulted to determine what constitutes a firm cjmmitment (for 
example, a letter from the Governor, State Attorney General, or other 
appropriate official). Timing of agreements, assurances, and commitments is

- 6 -



The methods the State use to meet the cost-sharing commitments will vary. 
Acceptable methods may include "up front" cash payments, certain in-kind 
services, the credit from Section 104(c)(3)(C)(ii), or a firm intent (with 
schedule and milestones) to seek funds. (See Section IV.)

a. Privately Owned Sites

When the site was privately owned at the time of disposal of 
hazardous substances and the Statement of Work includes final design 
and construction activities, the State must assure the following cost- 
sharing provisions of Section 104(c)(3) to EPA before the design activity 
commences:

• The State must agree to contribute (10%) of the cost of 
remedial action, including operation and maintenance 
(O&M) at the site.

• The State must agree to operate and maintain the response 
action for the expected life of that action as designated 
in the Statement of Work.

b. Publicly Owned Sites

When the site was publicly owned at the time of disposal of 
hazardous substance, the state must assure tbe following cost-sharing 
provisions of Section 104(c)(3) to EPA before EPA can approve any 
response actions.

• The State must agree to contribute at least (50%) of the 
cost of all response actions, including O&M, at the site.

• The State must agree to operate and maintain the response 
for the expected life of that response as designated in 
the Statement of Work.

13. Operation and Maintenance (O&M)

The Cooperative Agreement should specify if possible the terms and con­
ditions for annual funding of )&M costs by the EPA and the State. The State 
and EPA should mutually agree on the minimum administrative and operational 
mechanisms that will be required during O&M. The Cooperative Agreement should 
include a schedule of milestone dates for implementation of the O&M process, 
and assurances for the following State requirements:

• Identification of the State's financial mechanirm for annual 
funding O&M activities (for example, from special user fess,
State or local taxes, court judgments, general revenues, bonds, 
special appropriations, or legislative authority).

d i s p l a y e d  in the table at the en d of S e c t i o n  V.

-7-



• Identification of the organizational unit responsible for ad­
ministering O&M activities. This may be an existing State or 
local agency or a special authority set up for this purpose 
(sewer or water districts, for example).

Interim guidance on how to caluculate annual estimates of O&M costs will 
be provided at a later date.

D . Completing the Assistance Application

In addition to EPA form 5700-33, the applicant must include a Statement
of Work comprised of a work plan narrative and the work plan itself. As
many of the major Superfund issues (described in C above) as possible should
be incorporated in the Statement of Work; the rest should be included as
Special Conditions.

E. Submitting the Completed Application

The State must submit the completed application simultaneously to the 
clearinghouses and the Regional Office for review. If the State notified the 
clearinghouses of its intent to seek assistance from the EPA, final clearing­
house reviews can be facilitated.

F. EPA Review of the Application

The Regional staff reviews the application for technical quality and 
completeness, and submits it to the award offical with a recommendation for 
funding.

G. Executing the Cooperative Agreement

The award official will execute a Superfund Cooperative Agreement if:

• The Cooperative Agreement is complete and technically satisfactory.

• The award official determines that the State is capable of accom­
plishing the activities specififed in the application.

• Fund monies are available.

Requirements for transferring funds to the State via letter of credit 
are applicable to Superfund Cooperative Agreements.

H. S p e c i a l  C o n d i t i o n s

For each State, depending on the problems at the site, some programmatic 
special conditions may also be required. As stated in this Section, Super­
fund issues that are not incorporated into the work plan may be included as 
Special Conditions.

- 8 -



1. I n t e r i m  Pr ogr es s Repo rts

Q u a r t e r l y  p r o g r e s s  r e p o r t s  s h o u l d  i n c l u d e  the f o l l o w i n g  i n f o r m a t i o n  f or 

e a c h  s i t e  a c t i v i t y  c o v e r e d  b y  t h e  C o o p e r a t i v e  A g r e e m e n t :

• E x p e n d i t u r e s  to d a t e  a n d  e x p e n d i t u r e s  s i n c e  t he p r e v i o u s  r e p o r t .

• E s t i m a t e s  o f  w o r k  c o m p l e t e d  (as a p e r c e n t a g e  o f  t h e  t o t a l  w o r k  to

be  d o n e  o n  c h a t  a c t i v i t y ) ,  w i t h  a d e s c r i p t i o n  o f  the b a s i s  for the 

e s t i m a t e s .

e E s t i m a t e d  v a r i a n c e  ( c o s t  a n d  t i me) e x p e c t e d  at p r o j e c t  c o m p l e t i o n ,

b a s e d  o n  c u r r e n t  p r o j e c t  s t a t u s .

2. E x p e n d i t u r e s

S e c t i o n  I I - H  d i s c u s s e s  e x p e n d i t u r e s .  H o w e v e r ,  the e x i g e n c i e s  o f  F u n d  

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

f r e q u e n t l y  t h a n  q u a r t e r l y .  T o  e n s u r e  c o n s i s t e n c y  in  r e p o r t i n g ,  t h e  s t a t e  

s h o u l d  r e p o r t  q u a r t e r l y  its t o t a l  e x p e n d i t u r e s  i n c u r r e d  at e a c h  s i te. E x­

p e n d i t u r e s  a g a i n s t  e a c h  C o o p e r a t i v e  A g r e e m e n t  s h o u l d  b e  i t e m i z e d  w i t h i n  the 

c a t e g o r i e s  i d e n t i f i e d  o n  t he F e d e r a l  C a s h  T r a n s a c t i o n s  R e p o r t  ( f o r m  S F - 2 7 2 )  

w h i c h  is u s e d  b y  S t a t e s  o p e r a t i n g  o n  a l e t t e r  o f  c r e d i t .  In  a d d i t i o n ,  the 

q u a r t e r l y  r e p o r t  s h o u l d  i t e m i z e  t he f o l l o w i n g  e x p e n d i t u r e s :

• P e r s o n n e l

• F r i n g e  B e n e f i t s

• T r a v e l

•  E q u i p m e n t

• S u p p l i e s

• C o n t r a c t s

• C o n s t r u c t i o n

• D i r e c t  C h a r g e s

• I n d i r e c t  C h a r g e s

• T o t a l  C h a r g e s

B e t w e e n  the r e q u i r e d  p e r f o r m a n c e  r e p o r t i n g  d a t e s ,  the S t a t e  s h a l l  

p r o m p t l y  n o t i f y  th e  P r o j e c t  O f f i c e r  o f  a n y  e v e n t s ,  s u c h  as p r o j e c t  o v e r r u n s  

a n d  u n d e r r u n s ,  h a v i n g  s i g n i f i c a n t  i m p a c t  on  t he p r o j e c t .

I. A m e n d m e n t s

A d m i n i s t r a t i v e  o r  f o r m a l  a m e n d m e n t s  a r e  l i k e l y  to be  r e q u i r e d  as e a c h  

a c t i v i t y  is c o m p l e t e d  a n d  m o r e  is l e a r n e d  abonv. c o n d i t i o n s  o n  the s i te. F o r  

e x a m p l e ,  if the i n i t i a l  a c t i v i t y  c o v e r e d  b y  t he C o o p e r a t i v e  A g r e e m e n t  is the 

f e a s i b i l i t y  s t u d y ,  a m e n d m e n t s  t y p i c a l l y  w i l l  be  n e e d e d  p r i o r  to d e s i g n  an d  

p r i o r  to c o n s t r u c t i o n .  T h e  p r o c e d u r e s  d e s c r i b e d  in S e c t i o n  I I - H  s h o u l d  be  

f o l l o w e d  \ h e n  a m e n d i n g  S u p e r f u n d  C o o p e r a t i v e  A g r e e m e n t s .

-9-



T h e  f o l l o w i n g  f i g u r e  d i s p l a y s  t he S u p e r f u n d  C o o p e r a t i v e  A g r e e m e n t  p r o c e s s  
d i s c u s s e d  in t h i s  s e c t i o n .

J. C o n c l u s i o n

-1 0 -



A P P L I C A T I  .1 A P P R O V A L  P R O C E S S  F O R  

S U P E R F U N D  C O O P E R A T I V E  A G R E E M E N T S

S e q u e n c e  o f  E v e n ts A c t i o n s  R e q u i r e d  B y

E P A S T A T E  E P A / S T A T E

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

1 - E P A  r a n k s  s i t e s :

o I n t e r i m  p r i o r i t y  l i s t X

o N a t i o n a l  p r i o r i t y  l i s t

2 - S T A T E  n o t i f i e s

C l e a r i n g h o u s e ( s )  o f  i n t e n t

t o  s e e k  a s s i s t a n c e : X

o F o r m  5 / 0 0 - 3 0  

o S u m m a r y  d e s c r i p t i o n  

o f  p r o j e c t

3 - E P A  a l l o c a t e s  f u n d s  f o r

r e s p o n s e  a c t i o n s  a t  r a n k e d  

s i t e s .  X

4 - E P A / S T A T E  n e g o t i a t e

S t a t e m e n t  o f  W o r k  ( i n c l u d i n g

S u p e r f u n d  r e q u i r e m e n t s ) :  X

o W o r k  p l a n  n a r r a t i v e  

o W o r k  p l a n  

o S c h e d u l e s  

o B u d g e t s

o U s e  o f  S t a t e  e m p l o y e e s  a n d  e q u i p m e n t  

o r

o S u b a g r e e m e n t / c o n t r a c t .

R e v i e w  P h a s e

5 - S T A T E :

o P r e p a r e s  a s s i s t a n c e

a p p l i c a t i o n  p a c k a g e  

- F o r m  5 7 0 0 - 3 3

X

- S t a t e m e n t  o f  W o r k

o D e s i g n a t e s  p r o j e c t 
m a n a g e r .

-10a-



E P A  S T A T E

R e v i e w  P h a s e  ( c o n ' t )

6 - S T A T E  f o r w a r d s  c o m p l e t e d

a p p l i c a t i o n  p a c k a g e  t o  E P A

a n d  C l e a r i  n g h o u s e s . X

7 - E P A :

o R e v i e w s  S t a t e  a s s i s t a n c e

a p p l i  c a t i  o n  f o r  

- T e c h n i c a l q u a l i t y  X

- C o m p l e t e n e s s  

o E v a l u a t e s  S t a t e ' s

c a p a b i l i t y  t o  -f.ward a n d  

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

8 - S T A T E  f o r w a r d s  C l e a r i n g h o u s e

r e v i e w ( s )  t o  E P A .  X

9 - E P A  d e c i  d e s  :

o T o  f u n d  ( m u s t  h a v e

c l e a r i n g h o u s e  r e v i e w )  or 
o N o t  t o  f u n d  - S T O P -  X

1 0  - E P A  p r e p a r e s  ( i f  p r o j e c t  t o  

b e  f u n d e d ) :

o G r a n t  F u n d i n g  O r d e r

o C o m m i t m e n t  n o t i c e  X

o S p e c i a l  c o n d i t i o n s

A w a r d  P h a s e

1 1  - E P A :

o E x e c u t e s  a w a r d  

- -  F o r m  5 7 0 0 - 2 0 A  

- -  S p e c i a l  C o n d i t i o n s  X

o D e s i g n a t e s  p r o j e c t  o f f i c e r  

o S e n d s  a w a r d  t o  S t a t e

1 2  - S T A T E :

o A c c e p t s  t e r m s  a n d  

c o n d i t i o n s

o S i g n s  a g r e e m e n t  ( F o r m  X

5 7 0 0 - 2 0 A )  

o S e n d s  s i g n e d  a g r e e m e n t

t a E P A

1 3  - E P A  c r a n s f a r s f u n a s  t o  X

S t a t e  / i a ' e t z e r - o f  - c r e o ? t

E P A / S T A T E

- 1 0 b -



A c t i o n  P h a s e

1 4  - S T A T E :

o N e g o t i a t e s  s u b a g r e e m e n t s  

o L e t s  c o n t r a c t s  

o B e g i n s  a c t i v i t i e s

a u t h o r i z e d  i n  S t a t e m e n t  

o f  W o r k

1 5  - E P A / S T A T E  r e v i e w ,  c o n c u r ,

a p p r o v e  o u t p u t s  i n  w o r k  p l a n  

t h r o u g h  c o m p l e t i o n  o f  p r o j e c t .

1 6  - S T A T E  s u b m i t s  q u a r t e r l y

r e p o r t s :

o P r o g r e s s  a t  s i t e  

o E x p e n d i t u r e s

1 7  - E P A  r e v i e w r ,  q u a r t e r l y

r e p o r t s  t o  e n s u r e  

c o n s i s t e n c y  w i t h  

S t a t e m e n t  o f  W c r k .

1 8  - S T A T E  s u b m i t s  f i n a l  r e p o r t

f o r  b u d g e t  p e r i o d .

1 9  - E P A  r e v i e w s  a n d  a c c e p t s

f i n a l  r e p o r t .

2 0  - E P A / S T A T E :

o C l o s e o u t  o r  

o A m e n d  C o o p e r a t i v e  

A g r e e m e n t



IV. STATE C OS TS  E L I G I B L E  F O R  P A Y M E N T  BY T H E  FUND

A. Eligible State Costs

Eligible State costs are those that are authorized by Section 111 of 
C E R C L A .

State costs paid from the Fund must also be:

• Directly allocable to a particular response;

• Reasonable;

• Within the scope of the response action and necessary for the
accomplishment of the response; and

• Allowable in accordance with OMB Circular A-87 and EPA Policy.

Cost incurred by a State in carrying out the following activities may 
be paid by the fund if authorized in a Cooperative Agreement. For example, 
under a Cooperative Agreement, activities that have been mutually agreed 
upon would be eligible under CERCLA, but not all costs incurred in executing 
the Cooperative Agreement would be allowable. The technical preparation of 
a contract scope of work and the technical management of that contract would 
be allowable for the following eligible activities:

• Remedial Investigation

e Feasibility Study

• Final Remedial Design

• Remedial Implementation

• Operation and Maintenance

a Enforcement/Litigation

o Planned Removal

B. Direct Costs

Costs incurred in carrying out an activity at a site approved via a 
Cooperative Agreement are listed below. In all cases, costs must be eligible 
according to CERCLA and allowable, allocable, and reasonable in accordance 
with OMB Circular A-87 and EPA general policy.

1. Contract Services

When a State is managing a response action using subagreements, the 
Cooperative Agreement may cover the costs of the time (including base salary) 
a State employee devotes to functioning as Project Officer conducting technical 
review and managing a contract. The Cooperative Agreement may include 
necessry travel associated with carrying out a response action, as well as 
tbe costs the Project Officer incurs in preparing technical contract specifi­
cations in the Request for Proposal (RFP) or directive of work. Other costs
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not directly part of preparing the technical contract specification or of 
directing, reviewing, and managing the contract —  such as the costs of 
nontechnical aspects of procurement, maintenance of the State accounting 
system, and costs of staff supervising the Project Officer —  are covered 
as indirect costs subject to the requirements of OME Circular A-87. These 
costs may not be charged as direct costs.

2. Response by State Employees

Where a State is taking a response action using State employees, the 
Cooperative Agreement may cover the costs of the time State employees devote 
to working directly on the response action and the portion of the time their 
first-level supervisor devotes on the scene to managing their work. The 
Cooperative Agreement may include necessary travel of the Project Officer. 
Other costs, such as second-level supervisory time, payroll, and accounting, 
are covered as indirect costs and are subject to the requirements of OMB 
Circular A-87 and may not be charged as direct costs.

3. Enforcement

Where a State is providing enforcement actions, the Cooperative Agreement 
may cover the time a State attorney or technical staff member devotes directly 
to the case and any litigation costs directly allocable to the enforcement 
case. This includes expert witnesses and court costs. The Cooperative Agree­
ment may also include all necessary travel costs of staff working directly 
on the case. Supervisory time, accounting, etc. are covered as indir^ *■ 
costs subject to the requirements of OMB Circular A-87.

A. Materials and Supplies

Where a State is providing material and supplies, the Cooperative Agree­
ment may cover the direct cost and materials and supplies mecessary for 
carrying out the response action.

5. Equipment

Where the Stace is providing equipment, the Cooperative Agreement may
cover the direct costs of equipment (subtracted from its residual value)
necessary for carrying out the response action.

C. Indirect Costs

Indirect costs are those costs:

o Incurred for a common or joint purpose benefiting more than one
cost objective; and

c Not readily assignable to the cost objective specifically bene­
fited, without effort disproportionate to the results achieved.

The Fund will pay indirect State costs computet' according to the prin­
ciples in OMB Circular A-87 for determining the allowable indirect costs of
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programs administered by State or local governments. The principles are 
designed to provide that Federally assisted programs bear their fair share 
of direct and indirect costs.

As part of negotiating the Cooperative Agreement, EPA and the State 
will develop a fixed rate for computing indirect costs relative to the direct 
cost base consistent with the requirements of OMB Circular A-87.

D. Documentation of Direct Costs

For all direct costs, various logs, records, and files should be main­
tained by the State to establish an audit trail. The trail should begin 
with the site-specific financial documents such as contractor vouchers, lead 
to standard quarterly reports to EPA, and continue up to and through the 
n oject period of the Cooperative Agreement. Such documentation (for example, 
project logs, purchasing and contracting files, methods of equipment useage 
and/or depreciation, and periodic reconciliation of such records) should 
cover expenses incurred at the site from January 1978, to enactment of CERCLA 
(December 11, 1980). The following paragrapls describe in more detail the 
documentation required for different categories of costs.

1. Personnel

Compensation for employees directly employed on a response action or 
enforcement case may be included as a direct cost. Compensation includes 
all remuneration, paid currently or accrued, for services rendered during the 
period of performance under the Cooperative Agreement. Compensation includes 
wages and salaries.

State employees assigned to Superfund projects should be classified and 
paid according to the prescribed State personnel structure and procedures. 
Similarly, time records or other project documentation prepared at the time 
of the actual work and verified by the supervisor should establish clearly 
that the employees claimed under the project actually worked on the project 
for this "ime. Furthermore, the State payroll system should be capable of 
tracking the amount of employee's time spent on activities covered by the 
Cooperative Agreement, as well as -»n other projects, thus separating allow­
able personnel costs.

2. Contract Services

To properly document costs of contract service, a State agency should 
maintain a file of procurement requests and proposals to show that it proper­
ly procured the services at reasonable prices. For example, records should 
be available to show that procurement was made in accordance with established 
State procedures, that costs were claimed in accordance with contract pro­
visions, and that contractors were paid.

In addition, contractor vouchers or similar documents should identify 
the specific site-by-site work performed and should enumerate personnel hours 
and travel incurred, materials and supplies consumed, and equipment used 
site-by-site.
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3. Tr a v e l

A l l o w a b l e  t r a v e l  a n d  p e r  d i e m  o f  S t a t e  e m p l o y e e s  d i r e c t l y  e m p l o y e d  

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

t h e  d o c u m e n t  e n a b l i n g  t he t r a v e l .  S u c h  d o c u m e n t s  i n c l u d e ,  f or e x a m p l e ,  c ar 

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

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

e x p e n s e s  s u c h  as t o l l s  o r  l o d g i n g .

4. M a t e r i a l s

T h e  S t a t e  s h o u l d  m a i n t a i n  i n v e n t o r y  l o g s  i n d i c a t i n g  w h e n  the m a t e r i a l s  

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

w e r e  d e l i v e r e d  a n d  u s e d  o n  t he s i t e .  P u r c h a s i n g  r e c o r d s  s h o u l d  j u s t i f y  t h a t  

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

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

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

a c c o u n t i n g  —  s u c h  as f i r s t  in  f i r s t  o u t  ( F I F O )  o r  a v e r a g e  c ^ s t  —  if  the 

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

5. E q u i p m e n t

T o  p r o p e r l y  d o c u m e n t  e q u i p m e n t  c o s t s ,  S t a t e  p u r c h a s i n g  l ogs m u s t  r e c o r d  

w h e n  t h e  e q u i p m e n t  w a s  p r o c u r e d  a n d  t he c o s t  p a i d  ir. a c c o r d a n c e  w i t h  S t a t e  

p r o c u r e m e n t  standards.. T h e  p r o j e c t  If g s h o u l d  i n d i c a t e  w h e n  the e q u i p m e n t  

w a s  u s e d  o n  the p r o j e c t .  If e q u i p m e n t  c o s t s  a r e  b a s e d  o n  u s a g e  r a t e s ,  the 

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

i n i t i a l  c o s t s ,  e x p e c t e d  life, a nd r e s i d u a l  v a l u e  o f  the e q u i p m e n t .  (See 

O M B  C i r c u l a r  A - 1 0 2 ,  A t t a c h m e n t  N).

6. R e c o n c i l i a t i o n

T h e  S t a t e  s h o u l d  h a v e  a n  o v e r a l l  a c c o u n t i n g  m e t h o d  a nd s y s t e m  f o r  r e­

c o n c i l i n g  the r e c o r d s  n o t e d  a b o v e .  S u c h  a m e t h o d  s h o u l d  r e c o n c i l e  t r a c k i n g  

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

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

th e  E P A ) .  S u c h  a n  a c c o u n t i n g  s y s t e m  s h o u l d  m e e t  the s p e c i f i c a t i o n s  i n c l u d e d  

in t h e  r e q u i r e m e n t s  for a p p r o v a l  o f  t he l e t t e r - o f - c r e d i t  f i n a n c i n g  m e c h a n i s m .

7. P r o j e c t  C l o s e - O u t

C l o s e - o u t  s h o u l d  b e  c o n s i s t e n t  w i t h  i n s t r u c t i o n s  in E P A  L e t t e r  o f  C r e d i t  

U s e r s  M a n u a l , w h i c h  r e q u i r e  a f i nal r e p o r t  o n  e x p e n d i t u r e s  a n d  d i s p o s i t i o n  

of  e q u i p m e n t .
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V. STATE AG RE E M E N T S

A  S t a t e  a g r e e m e n t  is d e v e l o p e d  w h e n  E P A  h a s  t he l e a d  r e s p o n s i b i l i t y  f o r  

m a n a g i n g  a r e s p o n s e  a c t i o n .  T h i s  t y p e  o f  a g r e e m e n t  is a t o o l  to e x c h a n g e  i n f o r­

m a t i o n ,  c o o r d i n a t e  d e c i s i o n - m a k i n g  w i t h  k e y  S t a t e  a n d  l o c a l  o f f i c a l s ,  a n d  i n t e g r a t e  

F e d e r a l  a n d  S t a t e  p r o g r a m s  to t h e  m a x i m u m  e x t e n t  p o s s i b l e .  T h e  g o a l  is to f a c i l i­

tat e  e v e n t u a l  d e l e g a t i o n  o f  S u p e r f u n d  r e s p o n s i b i l i t i e s  to t he S t a t e s .

A  S t a t e  a g r e e m e n t  is a p p r o p r i a t e  w h e n :

• T h e r e  is n o  C o o p e r a t i v e  A g r e e m e n t .

»  T h e  S t a t e  d o e s  n o t  h a v e  the t e c h n i c a l ,  l e g a l ,  o r  a d m i n i s t r a t i v e  c a p a b i l i­

t i e s  to m a n a g e  S u p e r f u n d  a c t i v i t i e s .

• T h o  S t a t e  p r e f e r s  n o t  to a s s u m e  s i t e  m a n a g e m e n t  r e s p o n s i b i l i t i e s .

A. E P A  R e s p o n s i b i l i t i e s  in  a S t a t e  A g r e e m e n t

W h e n  E P A  h a s  th e  l e a d  r e s p o n s i b i l i t y  for m a n a g i n g  a r e s p o n s e  a c t i o n ,  

it w i l l  p r o v i d e  o v e r a l l  m a n a g e m e n t  a nd d i r e c t i o n  for a c t i v i t i e s  at a s i t e  

u s u a l l y  v i a  o n e  o f  its a r c h i t e c t u r a l  a n d  e n g i n e e r i n g  (A&E) z o n e  c o n t r a c t s .

At the m i n i m u m ,  EP^ w i l l :

• E n s u r e  t h a t  the p r o p e r  c o n t r a c t s  _ m e c h a n i s m  is p u t  i n t o  e f f e c t  a n d  c a n

b e  r e s p o n s i b l e  f o r  c o o r d i n a t i n g  a ll c o n t r a c t u a l  m a t t e r s  r e l a t i n g  tc the

p r o j e c t .

• D e s i n g a t e  a R e g i o n a l  P r o j e c t  O f f i c e r  w h o  w i l l  p r o v i d e  o v e r a l l  c o o r d i n a­

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

• C o o r d i n a t e  the d e v e l o p m e n t  a n d  i m p l e m e n t a t i o n  o f  t he S t a t e m e n t  of  W o r k  

a n d  a s s o c i a t e d  'schedule.

• D e v e l o p  n e c e s s i r y  c o s t  e s t i m a t e s .

• D e v e l o p  a n d  i m p l e m e n t  a C o m m u n i t y  R e l a t i o n s  P l an.

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

• M a n a g e  d a i l y  o p e r a t i o n s  to the exte n t - n e c e s s a r y  a n d  s e e k  a d v i c e  o f  the

R e g i o n a l  R e s p o n s e  T e a m  (RRT) a nd Stat*1 at k e y  d e c i s i o n  p o i n t s .

• O b t a i n  a n y  F e d e r a l  p e r m i t s  t h a t  m a y  b e  r e q u i r e d  to f a c i l i t a t e  the r e­

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

B. S t a t e  R e s p o n s i b i l i t i e s  i n  a S t a t e  A g r e e m e n t

A  S t a t e  a g r e e m e n t  m a y  b e  u s e d  to c o v e r  E P A  a c t i v i t i e s  u p  to a n d  i n c l u d i n g  

c o n c e p t u a l  d e s i g n  o f  a r e s p o n s e  a c t i o n .  T h e  S t a t e  m u s t  e n t e r  i n t o  a C o­

o p e r a t i v e  A g r e e m e n t  w h e n  it is r e q u i r e d  to c o n t r i b u t e  a s h a r e  o f  t h e  c o s t s  

o f  the r e s p o n s e  a c t i o n  a n d  d e s i r e s  to u s e  i n - k i n d  s e r v i c e s  as p a r r  o f  its 

c o n t r i b u t i o n .



A c t i v i t i e s  c o v e r e d  b y  t h e  S t a t e  a g r e e m e n t  m u s t  b e  c o n s i s t e n t  w i t h  th e

tiCP, a n d  t h e  S t a t e  s h o u l d  p a r t i c i p a t e  f u l l y  in d e l i b e r a t i o n s  o f  t h e  RRT .

A t  t h e  m i n i m u m ,  t h e  S t a t e  s h o u l d  a g r e e  to:

• D e s i g n a t e  a S t a t e  P r o j e c t  C o o r d i n a t o r  w h o  w i l l  s e r v e  as t h e  S t a t e ' s  

r e p r e s e n t a t i v e  t h r o u g h o u t  t h e  p r o j e c t  a n d  p r o v i d e  t he c o o r d i n a t i o n  a n d  

d i r e c t i o n  d e s i r e d  b y  the S t a t e .

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

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

• R e v i e w  p r o g r e s s  at t h e  s i t e  w i t h  E P A  as a c t i v i t i e s  a r e  p e r f o r m e d .

• P a r t i c i p a t e  i n  d e v e l o p m e n t  a n d  i m p l e m e n t a t i o n  of  the C o m m u n i t y  R e l a t i o n s  

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

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

• P r o v i d e  a c c e s s  to n e c e s s a r y  f i l e  i n f o r m a t i o n .

• E n s u r e  i r ' - e r - d e p a r t m e n t a l  c o o r d i n a t i o n .

• P r o v i d e  l e g a l  c a p a b i l i t i e s  n e c e s s a r y  to e n s u r e  s i t e  a c c e s s  a n d  a c q u i r e  

a n y  n e c e s s a r y  S t a t e  p e r m i t s .

T h e s e  r e q u i r e m e n t s  a p p l y  t o  al l  s i t e s .  Some, r e q u i r e m e n t s  v a r y  a c c o r d i n g

to o w n e r s h i p  o f  t h e  s i te. W h e n :

• A  s i t e  w a s  p r i v a t e l y  o w n e d  at the tim e  o f  d i s p o s a l  o f  h a z a r d o u s  s u b­

s t a n c e s ,  t h e  S t a t e  A g r e e m e n t  m u s t  d e s c r i b e  h o w  the S t a t e  w i l l  a s s u r e  

t h a t  it w i l l  c o n t r i b u t e  t h e  r e q u i r e d  10% o f  t h e  c o s t  o f  r e m e d i a l  a c t i o n ,  

i n c l u d i n g  O&M.

• A  s i t e  w a s  p u b l i c l y  o w n e d  at the t i m e  o f  d i s p o s a l  o f  . * z a r d o u s  s u b­

s t a n c e s ,  the S t a t e  a g r e e m e n t  m u s t  d e s c r i b e  h o w  the S t a t e  w i l l  a s s u r e  

t h a t  it w i l l  c o n t r i b u t e  t he r e q u i r e d  5 0% o f  a l l  r e s p o n s e  a c t i o n s ,  i n­

c l u d i n g  O&M.

S e e  t he a t t a c h e d  c h a r t  f o r  t i m i n g  o f  a g r e e m e n t s  an d  a s s u r a n c e s .
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K e g u i  r e m e n t s  l.ef,,re o S t a t e  c o n t r i b u t e s  a n n u a l  

S t a r t i n g  O & M  s h a r e  o f  O & M  c o s t s .

K e q u i r e m e n t s  l i e t u r s  

S t a r t i n g  P L A N N E D  

R E M O V A L  ( w h e n  

a p p l i  c a b l e )

o  Hu fit luve Cooper at ive  

Agreement when:

-$1 m il lio n or 6 

montha ex pires and 

-there is O & M  (State 

cont ributes 10Z 

share)

(Planned removal action 

Must be co ns ist en t with 

remedial action)

DRAFT
o S t a t e  c o n t r i b u t e s  a n n u a l  

s h a r e  o f  O & M  c o s t s .

o M u s t  h a v e  C o o p e r a t i v e  o M u s t  h a v e  C o o p e r a t i v e  

A g r e e m e n t . ,  A g r e e m e n t .

o S t a t e  c o n t r i b u t e s  

a n n u a l  s h a r e  of O & M  

c o s t s .

o S t a t e  c o n t r i b u t e s  

p n n u a l  s h a r e  of 

O & H  c o s t s .

o M u s t  h a v e  C o o p e r a t i v e  

A g r e e m e n t .

o S t a t e  c o n t r i b u t e s  S O X  

s h a r e  of all r e s p o n s e  

c o s t s ;  I n c l u d i n g  O & H .

(Planned removal ac ti on  

must be co nsistent with 

remedial action)

o H a y  h a v e  S t a t e  

A g r e e m e n t ,

o Must have Cooperative 

Agreement  when:

-$l m  ill ton or 6 

months expires and 

-there is O&H (State 

contributes 1QZ 
share)

o H a y  h a v e  St/.te A g r e e m - >

o M u s t  h a v e  C o o p e r a t i v e  

A g r e e m e n t  if t h e r e  is 

O & H .

o S t a t e  c o n t r i b u t e s  S O X  

s h a r e  o f  c o s t  of  all  

r e s p o n s e  c o s t s ,  

i n c l u d i n g  O & M .

(Planned removal action 

most lie consistent ulth 
reacdl..-, 1 action)

(Planned removul action 

must be consistent with 

remedial action)



G L O S S A R Y  OF T E R M S

T o  a s s i s t  u s e r s  o f  this g u i d a n c e  d o c u m e n t ,  som e  terms are 

d e f i n e d  here. T h e  d e f i n i t i o n s  m a y  d i f f e r  s l i g h t l y  f r o m  t ho s e  use d  

in o t h e r  g u i d a n c e  d o c u m e n t s  i s s u e d  by  the O f f i c e  o f  E m e r g e n c y  a n d  

Re m e d i a l  R e s p o n s e .  T h e s e  d i f f e r e n c e s  will be r e s o l v e d  as i m p l e m e n t a­

tio n  o f  C E R C L A  p r o c e e d s  a n d  t h e  r e v i s e d  N a t i o n a l  C o n t i n g e n c y  P l a n  is 

p u b li s h e d .

R e s p o n s e  a c t i o n :  A  b r o a d  t e r m  c o v e r i n g  i m m e d i a t e  r em o v a l ,  p l a n n e d

r e m o v a l ,  a n d  r e m e d i a l  a c t i o n s  t a k e n  u n d e r  C E R C L A  in r e s p o n s e  to 

a r e l e a s e .  R e s t o r a t i o n  o r  r e h a b i l i t a t i o n  o f  natural r e s o u r c e s  is 

n o t  c o v e r e d .

I m m e d i a t e  r e m o v a l :  An  e m e r g e n c y  r e s p o n s e  r e q u i r e d  w i t h i n  h ou r s  o r  day s

to deal w i t h  an actual o r  p o t e n t i a l  s i g n i f i c a n t  t h r e a t  to h u m a n  h e a l t h ,  

the e n v i r o n m e n t ,  o r  real o r  p e r s o n a l  o f f - s i t e  p r o p e r t y .  A n  i m m e d i a t e  

removal is m e a n t  to s t a b l i z e  t he s i t u a t i o n  a nd to a v e r t  the t h r e a t  of 

i m m e d i a t e  harm.

P l a n n e d  r e m o v a l :  A  r e s p o n s e  t hat m a y  a l l o w  several days o r  w e e k s  for

p l a n n i n g  b u t  still r e q u i r e s  e x p e d i t i o u s  a t t e n t i o n  to r e d u c e  i m m i n e n t  

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

r e m o v a l s  m a y  i n v o l v e  c o m p l e t p  c l e a n u p  or  m e a s u r e s  t hat may be p a r t  o f  

a s u b s e q u e n t  r e m e d i a l  a c t i o n .

R e m e d i a l  action'. A n  a c t i o n  i n t e n d e d  to p r o v i d e  a p e r m a n e n t  r e s o l u t i o n  to 

the r e l e a s e .  Th e  a c t i o n  p r o b a b l y  will r e q u i r e  a l o n g e r  t i m e  a n d  

p o s s i b l y  m o r e  e x p e n s i v e  e f f o r t s  to i m p l e m e n t .  A remedial a c t i o n  

s e e k s  to p r e v e n t  o r  m i n i m i z e  the r e l e a s e  o r  t h r e a t e n e d  r e l e a s e  o f  

h a z a r d o u s  s u b s t a n c e s  so t h a t  t h e y  do no t  m i g r a t e  to c a u s e  s u b s t a n t i a l  

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

R e m e d i a l  p l a n n i n g :  An  e a r l y  p h a s e  o f  a r e m e d i a l  r e s p o n s e  a c t i o n ,  w h i c h

m a y  i n c l u d e  r e me d i a l  i n v e s t i g a t i o n s ,  f e a s i b i l i t y  s t u d i e s ,  a n d  final 

r e m e d i a l  d e s i g n .

R em e d i a l  i n v e s t i g a t i o n :  A n  i n v e s t i g a t i o n  i n t e n d e d  to g a t h e r  the data

n e c e : s a r y  to 1) d e t e r m i n e  the n a t u r e  a nd e x t e n t  o f  p r o b l e m s  at t he 

s i te; ?.) e s t a b l i s h  c l e a n u p  c r i t e r i a  for the site; 3) i d e n t i f y  p r e­

li mi n a r y  a l t e r n a t i v e  r e m e d i a l  a c t i o n s ;  a n d  4) s u p p o r t  the t e c h n i c a l  

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

F e a s i b i l i t y  s t u d y : A s t u d y  i n t e n d e d  to 1) e v a l u a t e  a l t e r n a t i v e  r e m e d i a l

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

s p e c t i v e ;  2) r e c o m m e n d  t he c o s t - e f f e c t i v e  r e m edial a c t io n ;  a nd 3) p r e o a r e  

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

li mi n a r y  c o n s t r u c t i o n  s c h e d u l e .

Final R e m e d i a l  D e s i o n :  A p n a s e  of  a remedial a c t i o n  w n e r e  tne s e l e c t e d  

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

plan, o r  e n g i n e e r i n g  d r a w i n g s  a n d  s p e c i f i c a c t i o n s ) in a b id p a c k a g e  

so t hat t he r e m e d y  c a n  be  i m p l e m e n t e d  in the field.
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M E M O R A N D U M

TO: L e g i s l a t o r s  a nd s t a f f  i n t e r e s t e d  in H a z a r d o u s  W a s t e  M a n a g e m e n t

FROM: D o n n a  W i s e ,  S t a f f  D i r e c t o r  f o r  t h e  N C S L  N a t u r a l  R e s o u r c e s  a n d  E n v i r o n m e n t

C o m m i t t e e

D A T E :  O c t o b e r  28, 1981

S U B J E C T :  A n n o u n c e m e n t  by U.S. EPA, o f  t h e  114 t o p  p r i o r i t y  h a z a r d o u s  w a s t e  s i t e s

to be a d d r e s s e d  w i t h  S U P E R F U N D  m o n i e s

T h e  a t t a c h e d  E P A  a n n o u n c e m e n t ,  l i s t s  t h o s e  114 h a z a r d o u s  w a s t e s  s it e s  in t he 

n a t i o n  w h i c h  will r e c e i v e  a t t e n t i o n  u n d e r  S U P E R F U N D .  B y  l a w  E PA m u s t  d e v e l o p  

l i s t  o f  4 0 0  p r i o r i t y  s i t e s ,  w i t h  a t  l e a s t  o n e  s i t e  per s t a t e  f a l l i n g  w i t h i n  

t he t o p  1 0 0  to t h e  e x t e n t  p r a c t i c a b l e .  T h e  final l i s t  o f  4 0 0  s i t e s  is e x p e c t e d  

to be r e l e a s e d  e a r l y  in 1982.

W h e n  c l e a n  u p  e f f o r t s  a r e  i n i t i a t e d  a t  a s i te, t h e  s t a t e  will be g i v e n  a c h o i c e  

to e i t h e r  a s s u m e  t he l e a d  r e s p o n s i b i l i t y  f or th e  c l e a n  u p  e f f o r t s ,  o r  to a l l o w  

'/.S. E P A  to a s s u m e  t h e  m a j o r  r e s p o n s i b i l i t y .  No m a t t e r  w h o  a s s u m e s  t h e  p r i m a r y  

r e s p o n s i b i l i t y ,  b e f o r e  a n y ' w o r k  c an c o m m e n c e  at  a site, a s t a t e  m u s t  a s s u r e  EPA 

t h a t  it will p r o v i d e  1 0 %  o f  the c l e a n  up a n d  l o n g  t e r m  o p e r a t i o n  a nd m a i n t e n a n c e  

c o s t s  if the s i t e  is p r i v a t e l y  o w n e d ,  and 5 0% o f  t he c l e a n  u p  a n d  l ong t e r m  o p e r­

a t i o n  a n d  m a i n t e n a n c e  c o s t s  if t he s i t e  w a s  p u b l i c a l l y  o wir'd at t h e  t i m e  o f  d i s p o s a l .

T h e s e  a s s u r a n c e s  a n d  d i v i s i o n  o f  r e s p o n s i b i l i t y  b e t w e e n  t h e  s t a t e  and U.S. E P A  will 

be f o r m a l i z e d  by t h e  s i g n i n g  o f  a s t a t e / E P A  c o o p e r a t i v e  a g r e e m e n t .

At  t h e  n e x t  N C S L  S t a t e / F e d e r a l  A s s e m b l y  m e e t i n g  in W a s h i n g t o n ,  D.C. on  D e c e m b e r  9-11, 

m e m b e r s  o f  t he N a t ural R e s o u r c e s  a n d  E n v i r o n m e n t  C o m m i t t e e  will r e c e i v e  a b r i e f i n g  

by U.S. E P A  o f f i c i a l s  on  t he i r  p l a n s  for h a z a r d o u s  w a s t e  s i t e  c l e a n  u p  u n d e r  S U P E R F U N D .
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EPA A N N O UNCES FIRST 114 
T O P - P R I O R I T Y  S U P E R F U N D  SITES Woods (202) 755-0344

The 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 today 

a n n o unced 114 t o p -pri ority hazardous waste sites targeted 

for action under  Superfund, a five-year, S I . 6 billion 

federal c l e anup program.

"This is a m i l e s t o n e  in the d e velopment and 

im p l ementa tion of Superfun d," said EPA A d m i n i s t r a t o r  A.nne 

M. Gorsuch. "The list we have developed represents a 

p r o g r a m  to which we have g iv en the h i ghes t priority, and 

one we are determin ed to make successful."

Mrs. Gorsuch said the R e a g a n  A d m i n i s t r a t i o n  is 

"committed to the cleanup of hazardous waste sites as 

q u i c k l y  and e f f e c t i v e l y  as possible."

Superfund is the name given to the Compr e h e n s i v e  

En v ir onmental Response, Compensation, and L i a b i l i t y  Act 

that was passed by Congress in December 1980.

It prov ides funds from industry' and the federal 

g o v e r n m e n t  to clean up hazardous waste sites where 

responsible parties cannot be d etermined or cannot afford 

to pay for cleanup.

( m o r e )



The r a n k i n g  of sites was based on a h a z a r d - s c o r i n g  

s y s t e m  d e v e l o p e d  b y  E P A  and one of its c o n t r a c t o r s /  w i t h  

e x t e n s i v e  input f r o m  s t a t e s  and industry. The g r e a t e s t  

e m p h a s i s  was on p o t e n t i a l  t h r e a t  to p u b l i c  health, b u t  the 

t h r e a t  to the e n v i r o n m e n t  was also t a k e n  into account.

P o l l u t i o n  v i a  three "pathways' —  air, g r o u n d w a t e r  and 

s u r f a c e  w a t e r  —  w a s  m e a s u r e d  for p o t e n t i a l  impacts. Fire, 

e x p l o s i o n s ,  and the p o s s i b i l i t y  of d i r e c t  c o n t a c t  received  

s e p a r a t e  e v a l u a t i o n  as more a p p r o p r i a t e  for e m e r g e n c y  

a c t i o n .

In some cases, E P A  a u t h o r i z e d  an e m e r g e n c y  r e m o v a l  

a c t i o n  based on i n f o r m a t i o n  u n c o v e r e d  d u r i n g  the 

h a z a r d - s c o r i n q  process.

T h e  list of 114 sites was d e v e l o p e d  from an initial 

list of 232 sites e v a l u a t e d  by the state s and E P A ’s 10 

r e g i o n a l  o f f i c e s  this summer. The final q u a l i t y - a s s u r a n c e  

p h a s e  of the p r o c e s s  was. c o n d u c t e d  by EPA h e a d q u a r t e r s  over 

the past 1-1/2 months.

The sites a n n o u n c e d  today w i l l  be c a n d i d a t e s  for 

i n c l u s i o n  on the list of 400 n a t i o n a l  p r i o r i t y  " response 

targets " that the S u p e r f u n d  law r e q ui red E P A  to identify.

That list will be m a d e - f i n a l  a f t e r  p u b l i c  p a r t i c i p a t i o n  

and a f t e r  the resu lts of f u r t h e r  s t u d y  and data c o l l e c t i o n  

are i n c o r p o r a t e d  into the hc\::ard scoring.

U n d e r  S u p e r f u n d ,  states rauqt c o n t r i b u t e  at l eas t 10 

p e r c e n t  of the a c t ual l o n g - t e r m  cv sts of c l e a n u p  per

- 2 -
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site, unless the site is p u b l i c l y  owned. On p u b l i c l y  owned 

sites, the state is required to pay or assure at least 50 

percent  of the costs.

Detailed plans for c l e anup w i l l  be worked out in 

c o n j u n c t i o n  with the states. C l e a n u p  can occur through 

three mechanisms: d i r ect federal contracts; cooperative

agreem e n t s  under which the state takes the lead in 

d i r e c t i n g  cleanup, and private c l e anup  through v o l u nta ry or 

c o u r t - o r d e r e d  action.

""1he A g e n c y  will continue to press responsible parties 

—  throuqh legal action, if n e c e s s a r y  —  to clean up sites 

t hreatening  m i blic health or the enviro n m e n t , "  Mrs. Corsuch 

said. "Where this cannot be done, or if it cannot be 

accomp l i s h e d  in a timely manner, EPA and the states will 

finance remedial action under S up erfund."

To date, E P A  has spent some S13 m i l l i o n  in Superfund 

money on e m e r gency action for 34 sites in 18 states. It 

has also awarded $17 m i l l i o n  for design and e ngine ering 

studies on 25 other sites in .1̂  states, almost all of which 

appear on the list announced today.

* * *
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Priority List Facts

44 States and territories have sites on the 11st. . -

11 States and territories do not have a site on the list.

The State with the most sites on the list is Florida with 16; 
next 1s New Jersey with 12.

Other States with more than 1 site are:

New York(8)
Pennsylvania (8)
Minnesota (5)
Massachusetts, Texas, Arkansas, Ohio (4)
California, New Mexico, New Hampshire, Rhode Island, Delaware (3) 
Virginia, Oklahoma, Indiana, Missouri (?)

26 States or territories have just I site on the list.

37 States designated a rite on the list as their highest priority 
11st.

18 of the 20 pre-Superfund sites are on the priority 11st.

EPA 1s currently spending Superfund and other dollars for remedial 
planning and design at 25 sites, 21 of which are on the priority 11st.

Of 31 sites at which EPA has conducted emergency removals, 8 are on the 

priority 11st.
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S tats S ite Name
Commencement Bay
Keefe Environmental Services
Lipari Landfill
Marie Phillip Trust (Wcbum)
McAdco Associates
Nyanza Chemical Waste Dump
Pollution Abatement Services
Price Landfill
Tar Creek
Tyfcouts C o m e r s

Biscayne Aquifer (Northwest 58th Street Landfill, 
Miami Drum, Varsol Spill)

Bruin Lagcon 
Burnt Fly Bog
Delaware Sand and Gravel - Llangollen A m y  Creek 

Landfill 
Goose Farm 
Lone Pine Landfill 
Motco
Pi jack Farm 
Spenoe Farm 
Vertac, Inc.

Bridgeport Rental and Oil Services 
D'Imperio Property 
French Limited Disposal Site 
Love Canal
Old Bethpage Landfill 
Picketville Road landfill 
Reeves Southeastern Corporation 
Seymour Recycling Corporation 
Sikes Disposal Pits
South Carolina Recycling and Disposal Co. (Bluff Road)

Aerojet/General Corporation 
ftnerican Creosote Works 
Charles George Land Reclamation Trust 
Iron Mountain Mines, Inc.
Kin Buc Landfill .
Oakdale Dump Sites 
Olean Well Fields 
Picillo Farm Site 
Stauffer Chemical 
Taylor Road landfill

1
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State S ite Name

Andover Sites
Broward County. Solid Waste Disposal Facility
Butler Tunnel
Facet Enterprises, Inc.
Fulbright Landfill
Ottati & Goss/Kingston Steel Drum
Pioneer Sand Company
Timber Lake Battery Disposal
Whitehouse Waste Oil Pits
Wiitewood Creek

Cbem-Dyne Corporation 
Chemical Control
Coleman-Evans Wood Preserving Company 
Davis Liquid Chemical Waste Di'sccsal Site 
Fritt Industries
Hollingsworth Solderless Terminal Company 
Laurel Park Landfill 
Re-Solve, Inc.
Reilly Tar and Chemical Corp.
String fellow Acid Pits

Allen Transformer 
Alpha Chemical Corp.
Fields Brook
Koppers Gas and Coke Plant 
Mid-South Wood Products 
Neal's Landfill 
United Nuclear Corporation 
Upper Freehold
Zellwood -Ground Water Contamination Site 
19th Avenue Landfill

A.L. Taylor Site ("Valley of the Drums")
Batavia Landfill
Gold Coast Oil Corporation
Homestake Mining
Hranica Landfill
Lord-Shope Landfill
National Lead-Tarscorp Site
Outboard Marine Corporation
Sapp Battery Salvage
Tower Chemical Company



State S ite  Name
PA AEM-Wade
MD Ellisville Area Sites
CH Chemicals and Minerals Reclamation
MI Gratiot County Landfill
PA Lehigh Electric and Engineering Company
NY Marathon Battery Corporation
VA Mathews Electroplating
NH Sylvester's
W West Virginia Ordnance Site
•HI Western Sand and Gravel Site

NM ATsSF Railroad (Clovis)
TX Bioecology Systems, Inc.
VA Chisman Creek Disposal
CK Criner Waste Disposal Site
'.CD • Denver Radium Sites
PA . Lindane Dump
NY Niagara County Refuse Site
CH Sunmit National Liquid Disposal Services
AL Triana (Redstone Arsenal)
ME Winthrop Town Landfill

IA Aidex Corporation
KS Arkansas City Dump Site
ND Arsenic Trioxide Disposal Site
MD Chemical Metals Industries, Inc.
DC Fort Lincoln Barrel Site
GA Luminous Processes, Inc.
TN North Hollywood Dump
(3D Qrdot Landfill
TTP PCB Dispos<il
NC PCB Spills in North Carolina
NMI PCB Warehouse
UT Rose Park
AS Taputimu Fiirm
MS Walcctte Chemical Company

&
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NATURAL RESOURCES & ENVIRONMENT COMMITTEE 

LEGISLATIVE UPDATE 

APRIL 15, 1983 

(Revised April 22, 1983)

SUPERFUND

Congressional committees in both the House and the Senate are continuing 

investigations of U.S. E P A’s administration of the Superfund Program. In a .recent 

hearing before the Senate Environment and Public Works Committee, E P A  personnel 

admitted that Mrs. Burford repeatedly refused to allow E P A  to undertake emergency 

response actions due to budgetary concerns. EPA officials told committee members 
that recommendations would be made to Mr. Ruckleshaus for changes in program 

implementation.

Mr. W i l l i a m  Hedeman, director of EPA's Superfund Program, told legislators 

and staff participating in a recen'. NCSL teleconference call, that EPA staff 

would recommend a number of policy changes to the new Administrator, including:

o  abandoning the requirement that States provide 10% match for the feasibility 

and remedial investigation stage of site clean up. Thus states would 

only be required to match 10% of the site design and construction.

EPA will also consider whether or not to provide a credit to those states 

which have already paid 10% of the first two stages.

• review the practicality of requiring states to pay 100% of the long term 

operation and maintenance costs at a site

• reviewing the lack of clean up standards in the National Contingency 

Plan — the "how clean is clean" issue

• reviewing the need fjr a more agressive EPA enforcement program

• reviewing the need for additional resources at EPA to implement the 

program in a cimely and comprehensive fashion.

Mr. Hedeman also told teleconference participants that EPA wil l  be publishing 

a handbook on alternative financing methods for s t a t e s’ 10% match. This h a n d­

book will be the subject of regional public meetings in the fall. (Watch for 

an announcement in a fall issue of Capitol to C a p i t o l .)

Finally, Congress Ls likely to continue hearings this summer on the need 

for specific amendments to the Superfund Program and on the need for a victim's 
compensation fund. However, action on these measures is not expected until 

1984.



After months of hearings last year in both Senate and House Committees on 

amendments to the Clean A ir Act, to date in this s e s sion both houses have been 

silent. While it is unclear when and if hearings wi l l  be scheduled, proposals 

have been introduced i both the House and the Senate a d d r essing acid rain.

These proposals range in nature from S.454 ( Senator Byrd) and S.766 

(Senator Randolph) w h i c h  call for accelerated acid rain research to S.145 

emmissions w i t h i n  a 31 state region east of the Mi s s i s s i p p i  over the next 10 

years. Other proposals call for 8 m i l lion and 12 m i l l i o n  ton reductions.

A lthough not yet introduced, Representative W a x m a n  is w o r k i n g  on a bill which 

wo u l d  mandate red u c t i o n  nationwide thereby a l l o cation cost equitably. As of 

t! is writing, no s p e c i f i c  hearings have been scheduled on acid rain.

OIL SPILL LIA B I L I T Y  FUND

For the fourth consecutive Congress, legislation has be e n  introduced to 

create an oil spill liability and compensation fund. This central federal fund 

w o u l d  pay for damages caused by oil spills and w o u l d  establish one set of fe leral 

liability laws. The fund would be financed by a 1.3 per cent barrel tax on crude 

oil and p e troleum products. Of major import to states is the fact the state oil 

spill funds wo u l d  be preempted as would individual state liability s c h emes. States 

w h i c h  'took action to clean up oil spills would have to seek reimbursement from 

the federal fund. T h r e e  measures introduced in the House were the subject of 

hearings before the House Merchant Marine and Fisheries C o m m i t t e e’s Subcommittee 

on Coast Guard and Nav i g a t i o n  on Wednesday, April 12th. A  similar measure was

introduced in the Senate by Senator Chafee (RI) and referred to the Finance

Committee.

U.S. D E P A RTMENT OF INTERIOR'S COST SHARING PROPOSAL F OR W A T E R  PROJECTS

While as of thxs w r i t i n g  the Administration has yet to announce a cost 

sharing policy for w a t e r  resources projects, Gary Curruthers, Assistant

Secretary for Land and W a t e r  Resources, U.S. DOT, recently told a group of state

w a t e r  resource personnel, that "future water resource projects wi l l  be viewed as 

business partnerships b e t w e e n  the federal government and state and local sponsors. 

W i t h i n  certain parameters (yet to be announced) w a t e r  project cost sharing will 

be negotiated on a case by case basis. If state and local sponsors can meet 

the conditions of the contract, the business venture wil l  proceed."

In late February of this year Gary Curruthers solicited comments on the 

cost sharing from l egislative leaders, governors and the general public. To 

date approximately 18 responses have been received from legislatures and approx­

imately and equal n umber from governors. A summary of those comments should be 

available in the nea r  future.



CLEAN W A T E R  A C T

The Senate Environment and Public Works in proceeding wit h  hearings on the 

reauthor i z a t i o n  of the Clean Water Act this week. A  final h e a ring will be scheduled 

to allow Mr. R uckleshaus to testify after he is confirmed as E PA Administrator.

The me~sure under consideration is S.431 sponsored by Senator Chafee (RI). While 

ma i n t a i n i n g  the basic tenets of the Act, S.431 addresses a n umber of provisions in 

nee d  of refinement. The deadlines by which industry would hav e  to meet "best 

avai l a b l e  technology" would be extended from July 1, 1984 to "three years from the 

date rs at BAT requirements were promulgated". Municipal sewage treatment works would 

be eligible for variance from federal pretreatment requirements if they could meet 

certain tests. S.431 would provide for administrative assessment of civil penalties 

for mi n o r  viol a t i o n  of the Act. Additionally the Chafee bi l l  would extend the life 

of an NPDES permit from 5 years to 10 years wit h  a reopener clause. The measure 

wo u l d  also allow for partial delegation of the NPDES program to states. These 

amendments are in ixne with NC S L  policy adopted in July 1982. To date a bill has 

not been introduced in the House, however, the House Public Works Committee has 

deemed reauthor i z a t i o n  of the Clean Water Act.a high priority.

T R A N S P O R T A T I O N  OP HAZARDOUS MATERIALS

On April 20th Senator Danforth (M 0 > . Chairman o f . the Surface T ransportation 

Subcommittee of the Senate Commerce Committet introduced the "Highway Safety Act 

of 1983" w h i c h  includes as Title IV, "Hazardous Materials Transportation Act 

A mendments of 1983". Provisions of this title are generally in keeping with NCSL 

Policy a d o pted at the April 1983 State/Federal Assembly.

Specifically the legislation provides for: 1) DOT assistance in establishing

regional training centers for enforcement and emergency response presonnel;

2) grants to states for the development and implementation of state programs to 

enforce hazardous materials regulations; 3) FEM A  grants to state and local agencies 

for the development of hazardous materials emergency response programs.

Senate hearings wil.1 hr? hp]d in Mid May. A  companion bill H R  2 6 Q 3 has 
been introduced in the House by Congressman Lantos (D-CA).

RESO U R C E  C O N SERVATION & RECOVEI Y ACT REAUTHORIZATION (Hazardous Waste Management)

The Resource C o nservation & Recovery Act (RCRA) is the nations basic authority 

to assure the proper management of solid and hazardous waste. The Act authorizes U.S. 

EPA to regulate hazardous waste from its generation through its disposal. States 

are encouraged to see k  program delegation from EPA based on state regulations and 

authority being as least astringent as federal regulations. States receive federal

grants to a d m i nister the Vr programs ($44 million in F Y 8 3 ) .

Both the House and Senat;.- are considering measures which reauthorize RCRA and 

wo u l d  "close the loopholes" present in the current Act.

S . 757 sponsored by Senator Chafee (RI) was referred to the Senate Environment 

and Public Works Committee. Hearing dates have not yet bee n  scheduled. H R  2478 

s p onsored by Representative Florio (NJ) was referred to the House Energy and Commerce 

Committee on April 27th, the Subcommittee in Commerce, Transportation and T o u r i s m  

favorably reported the bill to the full committee.



gBS®5i$K9i ___

While Congress has not completed its wor k  to set spending levels for FY84, 

figures provide some a s surance that environmental spending for FY84 will at least 

be held at the FY83 levels if not increased- Thus far the Senate Budget Committee 

has allocated $12 m i l l i o n  in budget authority for natural resources and environ­

ment. This represents the $11.7 billion FY1983 level after inflation plus $300 

m i l lion to accomodate an administration request for more money for the Superfund 

Program. While the Senate Budget committee may review this figure, it is expected 

to r emain in a range b e t w e e n  $11.7 - 12 billion. The House passed the first con­

current b u d g e t  res o l u t i o n  with an FY84 level of 12.1 billion for natural resources 

and en v r i o n m e n t  programs.

House a p p r o p riations hearings for both U.S. EPA and Interior are expected 

to continue through the end of this month, as are Senate appropriations hearings 

for U.S. Interior. E PA appropriations hearings in the Senate have been post­

poned  until Mr. R uckleshaus is confirmed.

STATE GRANTS FOR C O A S T A L  RESOURCES MAN A G E M E N T

On the heals of the Administration's request to elimate funding for state 

coastal zone man a g e m e n t  programs and sea grant colleges, and with Administration 

plans to accelerate offshore oil and gas leasing, Congress has accelerated its 

c o n s ideration of meas u r e s  to create a state block grant p r o gram for coastal 

resources management.

Such a p r o g r a m  would provide coastal states, including Great Lake States, 

with funding derived from royalities from Outer Continental Shelf Oil and Gas 

leases. States could use these funds for coastal zone management activities, 

as s e s s m e n t  and m i t i g a t i o n  of OCS development impacts, and management and enhance­

men t  of natural and marine resources.

In the House H R  5, sponsored by Representatives Jones (NC) and D 1Amours (NH) 

al o n g  w i t h  100 co-sponsors, was reported favorably on April 27th by the full 

committee on M e r c h a n t  M a r i n e  and Fisheries. Following action by the House Rules 

Committee a floor vote wil l  be scheduled for M a y  or June.

The Senate Commerce Committee on April 2 1. favorably reported S. 800 

spo n s o r e d  by Senators Stevens (AS), Packwood (OR), Rollings (SC), Johnston (LA), 

Mu r k o w s k l  (AS), G orton (NA) and Lautenberg (WJ). Floor action may occur in May 

or June.

F Y 1 9 8 4  B U D G E T  F O R  U.S. E P A  A N D  T H E  D E P A R T M E N T  OF  T H E  I N T E R I O R

(for comparison of both measures see enclosed Action Alert.)
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J a n u a r y  31, 1 9 8 4

T he H o n o r a b l e  W i l l i a m  S h e f f i e l d  
S t a t e  of A l a s k a  
P o u c h  A
Juneau, A a l a s k a  99811 

D e a r  G o v e r n o r  S h e f fi el d:

Th e  A n c h o r a g e  M u n i c i p a l  H e a l t h  C o m m i s s i o n ,  at its  r e g u l a r  m e e t i n g  
J a n u a r y  25, 1984, a d o p t e d  the  f o l l o w i n g  r e s o l u t i o n :

W H E R E A S ,  th e  F e d e r a l  H a z a r d o u s  W a s t e  Act k n o w n  as th e 
R e s o u r c e  C o n s e r v a t i o n  Recover,y Ac t  (RCRA) d o e s  no^t a s s u r e  
c o n s t a n t  n a t i o n w i d e  p r o t e c t i o n  o f  h u m a n  h e a l t h  f r o m  th e  p o t e n t i a l  
e f f e c t  of  m a s s i v e  a n n u a l  a c c u m u l a t i o n  of  h a z a r d o u s  waste, an d

W H E RE AS , a n y  W a s t e  p r o d u c e d  in a q u a n t i t y  l e s s  t h a n  2200 
lbs. (1 e a c h  m e t r i c  ton) is not  r e g u l a t e d  under- t h e  f e d e r a l  
R e s o u r c e  C o n s e r v a t i o n  R e c o v e r y  Act  (RCRA) ( ex ce pt  w a s t e s  th at  ar e  
s p e c i f i c a l l y  l i s t e d  as a c c u t e l y  h a z a r d o u s ) ,  a n d

WH E RE AS , w i t h o u t  s t r i c t  r e g u l a t i o n s  a n d  a c o m p r e h e n s i v e  
m a n a g e m e n t  plan, t he  c r e a t i o n  o f  a h a z a r d o u s  w a s t e  p r o b l e m  is a 
r e a l i t y  n o w , and

WH E RE AS , the  S t a t e  of A l a s k a  h a s  c o m p l e t e d  th e p u b l i c  
p a r t i c i p a t i o n  p e r i o d  a nd  f o u n d  o v e r w h e l m i n g  p u b l i c  s u p p o r t  f o r  th e 
A l a s k a  D e p a r t m e n t  of C o n s e r v a t i o n ' s  p r o p o s e d  r e g u l a t i o n s ,  a n d

IU  i i

W H E R E A S ,  the d e g r e e  o f h a z a r d  a p p r o a c h u s e d  in th e  S t a t e  
D e p a r t m e n t  of E n v i r o n m e n t a l  C o n s e r v a t i o n ' s  p r o p o s e d  h a z a r d o u s  
w a s t e  r e g u l a t i o n s  is v e r y  e f f e c t i v e  in d e t e r m i n i n g  the  p o t e n­
tial d a n g e r  o f  a s u b s t a n c e  w i t h  a g r e a t e r  d e g r e e  o f  a c c u r a c y  that 
the  R e s o u r c e  C o n s e r v a t i o n  R e c o v e r y  Act  (RCRA).

B E  IT  R E S O L V E D  THAT, t h e  M u n i c i p a l  H e a l t h  C o m m i s s i o n  
s u p p o r t s  the p r o p o s e d  A l a s k a  D e p a r t m e n t  o f  C o n s e r v a t i o n ' s  r e g u­
lation, and  al l f ut ure , l o c al  S t a t e  and  F e d e r a l  e f f o r t s  to c o n t r o l  
h a z a r d o u s  an d t o x i c  m a t e r i a l s  f r o m  t h e i r  p o i n t  o f  g e n e r a t i o n  
to t h e i r  f i n a l  d is p o s a l ;

0 VtfA



T h e  H o n o r a b l e  W i l l i a m  S h e f f i e l d  

J a n u a r y  31, 19 84  
P a g e  2

B E  IT F U R T H E R  R E S O L V E D  THAT, t h i s  R e s o l u t i o n  b e sent to 
t h e  H o n o r a b l e  G o v e r n o r  W i l l i a m  S h e f f i e l d ,  t h e  H o n o r a b l e  
C o m m i s s i o n e r  of  the D e p a r t m e n t  o f E n v i r o n m e n t a l  C o n s e r v a t i o n ,  
R i c h a r d  Neve, and  m e m b e r s  o f th e L e g i s l a t u r e .

If y o u  h a v e  a n y  q u e s t i o n s  c o n c e r n i n g  t h e  C o m m i s s i o n ' s  a c t i o n  
y o u  m a y  c o n t a c t  th e H u m a n  R e s o u r c e s  P l a n n i n g  O f i i c e  at (907) 
2 64 -4 26 1.

P e t e r  T. Ga l l a g h e r ,  C h a i r m a n  
M u n i c i p a l  H e a l t h  C o m m i s s i o n

cc: M e m b e r s  of the S t a t e  H o u s e  of R e p r e s e n t a t i v e s  
M e m b e r s  of the 5 t a t e  S e n a t e

f • * »
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505 W. Northern Lights Boulcv/ard 

Suite 219

Anchorage, Alaska 99503 

(907)272-1481

H A N D  D E L I V E R E D

T o  b e  T e l e c o p i e d  t o  G o v e r n o r ' s  

O f f i c e  i n  J u n e a u  f r o m  A n c h o r a g e  

O f f i c e .

D e c e m b e r  5, 1 9 8 3

J o h n  S h i v e l y  

C h i e f  o f  S t a f f  

O f f i c e  o f  t h e  G o v e r n o r  

P o u c h  A

J u n e a u ,  A K  9 9 8 1 1

A O G A  M a t e r i a l s  R e g a r d i n g  

H a z a r d o u s  W a s t e  D i s c u s s i o n  

W i t h  C o m m i s s i o n e r s

D e a r  J o h n :

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

a n d  C o m m i s s i o n e r s  N e v e ' , W u n n i c k e  a n d  L y o n ,  a r e  m a t e r i a l s  p r e p a r e d  

f o r  t o d a y ' s  m e e t i n g .  W e  u n d e r s t a n d  y o u  w i l l  h a v e  c o p i e s  m a d e  a n d  

d i s t r i b u t e d  t o  t h e  C o m m i s s i o n e r s  f r o m  t h e r e .  P l e a s e  a l s o  h a v e  a 

c o p y  d e l i v e r e d  t o  A t t o r n e y  G e n e r a l  N o r m a n  G o r s u c h .

i

O u r  E x e c u t i v e  C o m m i t t e e  a p p r e c i a t e d  t h e  o p p o r t u n i t y  t o  d i s c u s s  o u r  

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

p r e v e n t e d  u s  f r o m  g e t t i n g  i n t o  J u n e a u .  W e  l o o k  f o r w a r d  t o  m e e t i n g  

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

d a t e .

T h a n k s  f o r  y o u r  h e l p .

S i n c e r e l y ,

W I L L I A M  W. H O P K I N S  

E x e c u t i v e  D i r e c t o r

W W H : m k

E n c l o s u r e s



A O G A  E X E C U T I V E  C O M M I T T E E  B R I E F I N G  D O C U M E N T  

A D E C  H A Z A R D O U S  W A S T E  M A N A G E M E N T  P R O G R A M  

D e c e m b e r  5, 1 9 8 3

I. A O G A  P O S I T I O N  P A P E R

II. A N T I C I P A T E D  I M P A C T S  O F  R E G U L A T I O N S

A. O i l  a n d  G a s  I n d u s t r y

0 " A n d  o t h e r  v/astes"

0 D r i l l  F l u i d s ,  c u t t i n g s  a n d  w a s h w a t e r

B. E x a m p l e s  o f  I m p a c t s  o n  O c h e r  I n d u s t r i e s  

0 A s p h a l t - b a s e d  r o a d m i x

\ 0 T r e a t e d  t i m b e r s
\

0 B r i n e  S o l u t i o n  

° O t h e r

III. C O N C E R N S  W I T H  S P E C I F I C  P R O V I S I O N S  O F  T H E  R E G U L A T I O N S
------------------- - v

A. E x c l u s i o n s

B. C h a r a c t e r i s t i c  T e s t s

C. 6 2 . 0 5 0 ( d )  D i s c a r d e d  C h e m i c a l  P r o d u c t s

D. H WI/I1WII C h a r t  ( P e r s i s t e n c e ,  T o x i c i t y )

E. A r t i c l e  5 ( 6 2 . 5 0 0 - 5 9 0 )  M a n a g e m e n t  o f  M o d e r a t e  R i s k  W a s t e

IV. R E C O M M E N D A T I O N S

A. G e n e r a l

B . S p e c i f i c



A O G A  P O S I T I O N  P A P E R  

A D E C  H A Z A R D O U S  W A S T E  M A N A G E M E N T  R E G U L A T I O N S  
D E C E M B E R ,  1 9 8 3

A O G A  h a s  s u p p o r t e d  t h e  S t a t e  a n d  h a s  p a r t i c i p a t e d  i n  p l a n n i n g  
m e e t i n g s  a n d  d o e s  n o t  o b j e c t  t o  a p r o g r a m  w h i c h  r e g u l a t e s  t r u l y  

h a z a r d o u s  w a s t e s .  H o w e v e r ,  A O G A  d o e s  o b j e c t  t o  a p r o g r a m  w h i c h  

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

" h a z a r d o u s  w a s t e "  w i t h o u t  s h o w i n g  n e e d  o r  t e c h n i c a l  j u s t i f i c a t i o n  

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

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

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

B a s e d  o n  t h e  - i t t a c h e d  a n a l y s i s ,  t h e  S t a t e ' s  p r o p o s e d  r e g u l a t i o n s

h a v e  t h e  p o t e n t i a l  f o r  a d d i n g  u p  t o  2 b i l l i o n  d o l l a r s  i n  s t a t e w i d e

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

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

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

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

a s  h a z a r d o u s ,  A O G A  u r g e s  t h e  s t a t e  t o  c o n d u c t  a t h o r o u g h  r e v i e w  o f  
t h e  AOGA. o r a ]  a n d  w r i t t e n  c o m m e n t s .

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

1) f a i l  t o  r e c o g n i z e  i n  f u l l  t h e  C o n g r e s s '  r a t i o n a l e  f o r  t h e

e x e m p t i o n s  f o u n d  i n  t h e  R C R A  r e g u l a t i o n s ,  s u c h  a s  " o t h e r

w a s t e s  a s s o c i a t e d "  w i t h  t h e  e x p l o r a t i o n ,  d e v e l o p m e n t  o r

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

2) c l a s s i f y  a w a s t e  a s  h a z a r d o u s  b a s e d  u p o n  q u e s t i o n a b l e  a n d
d i s p u t e d  t e s t i n g  c r i t e r i a .  I t  i s  f e l t  t h e r e  i s  a 

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

m a y  n o t  p a s s  t h e  s t a t e ' s  p r o p o s e d  c h a r a c t e r i s t i c  t e s t i n g  
c r i t e r i a  a n d  t h e r e f o r e  d r i l l i n g  w a s t e  a n d  p r o d u c e d  w a t e r s  

a n d  " o t h e r  w a s t e s  a s s o c i a t e d  w i t h  e x p l o r a t i o n  a n d  
p r o d u c t i o n "  m o s t  l i k e l y  w o u l d  b e  c o n s i d e r e d  h a z a r d o u s  u p o n  

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

3) r e q u i r e  c o m p l e x  a n d  e x p e n s i v e  l a b o r a t o r y  t e s t s  t o  d e t e r m i n e  
i f  m a t e r i a l s  a r e  h a z a r d o u s  o r  n o t ;  t e s t s  n o t  i n t e n d e d  f o r  

s u c h  a " g o - n o - g o "  d e t e r m i n a t i o n .
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4) i n c l u d e  e x p a n s i v e  l i s t s  o f  c o m p o u n d s  a n d  m a t e r i a l s ,  w h i c h

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

5) w o u l d  p o s s i b l y  i n c l u d e  r e l a t i v e l y  i n n o c u o u s  m a t e r i a l s  s u c h

a s  t a b l e  s a l t ,  b a k i n g  s o d a ,  v i t a m i n  A, n u t m e g  o i l ,  c i n n a m o n ,  

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

B A C K G R O U N D

F E D E R A L

W h e n  H a z a r d o u s  W a s t e  R e g u l a t i o n s  w e r e  o r i g i n a l l y  e n a c t e d ,  C o n g r e s s  

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

A c t  o f  1 9 7 6  (RCRA) f o r  s e v e r a l  m a j o r  i n d u s t r i e s  ( i n c l u d i n g  o i l  a n d  

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

h a z a r d  w a s t e s .  I n  1 9 7 8  E P A  p r o p o s e d  r e g u l a t i o n s  a n d  d e s i g n a t e d  
s e v e r a l  c a t e g o r i e s  o f  " s p e c i a l  w a s t e s "  i n c l u d i n g  u t i l i t y  w a s t e s ,  

m i n i n g  w a s t e s  a n d  d r i l l i n g  m u d s  a n d  p r o d u c e d  w a t e r s  (43 F e d .  R e g .  

59, 0 1 5 - 1 6 ,  18 D e c .  1 9 7 8 ) .  S u b s e q u e n t l y ,  t h e  i n d u s t r y  d e m o n s t r a t e d  
t h a t  n o  s c i e n t i f i c  j u s t i f i c a t i o n  e x i s t e d  f o r  r e g u l a t i n g  d r i l l i n g  a n d  

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

/ w o u l d  c o s t  s o m e  $ 5 . 2  b i l l i o n  a n n u a l l y  ( w i t h  t h e  f i r s t  y e a r  c o s t s  o f  

^ $ 1 4  b i l l i o n )  t o  c o m p l y .  C o n g r e s s  a g r e e d  t h e  E P A  r e g u l a t i o n s  h a d  n o t  

b e e n  j u s t i f i e d  a n d  t h e  1 9 8 0  S o l i d  W a s t e  D i s p o s a l  A c t  A m e n d m e n t s ’ 
s u s p e n d e d  R C R A  h a z a r d o u s  r e g u l a t i o n  o f  " d r i l l i n g  m u d s ,  p r o d u c e d  

w a t e r ,  a n d  o t h e r  w a s t e s  a s s o c i a t e d  w i t h  t h e  e x p l o r a t i o n  o'? 

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

i n s t r u c t e d  E P A  t o  s t u d y  t h e  i s s u e s  w i t h i n  t w o  y e a r s ,  a n d  c o n d i t i o n e d  

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

S T A T E

I n  1 9 8 1  t h e  S t a t e  l e g i s l a t u r e  p a s s e d  A S  4 6 . 0 3 ,  c h a r g i n g  t h e  A l a s k a  
D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n  w i t h  t h e  t a s k  o f  d e v e l o p i n g  

H a z a r d o u s  Wctste M a n a g e m e n t  r e g u l a t i o n s  w h i c h  a r e  " c o n s i s t e n t  w i t h  

a n d  s u b s t a n t i a l l y  e q u i v a l e n t  t o "  f e d e r a l  r e g u l a t i o n s .  A O G A  w a s  

i n f o r m e d  o n  N o v e m b e r  24, 1 9 8 1  t h a t  t h e  D e p a r t m e n t  w o u l d  b e g i n
p r e p a r a t i o n  o f  a  " p l a n "  f o r  t h e  S t a t e ' s  H a z a r d o u s  W a s t e  P r o g r a m .  

B e t w e e n  M a y  1 9 8 2  a n d  J u n e  1 9 8 3  A O G A  h a s  r e v i e w e d  a n d  v o i c e d  i t s  

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

t h e  p r o p o s e d  r u l e s  c o n t i n u e  t o  1) l a c k  b a s i c  s c i e n t i f i c  

j u s t i f i c a t i o n ,  2) i g n o r e  t h e  s c i e n t i f i c  e x p e r t i s e  o f f e r e d  b y  m e m b e r s  

o f  t h e  H a z a r d o u s  W a s t e  A d v i s o r y  W o r k  G r o u p  (HWAWG) a n d  3) p r o v i d e



l i t t l e  o r  n o  i n c r e m e n t a l  e n v i r o n m e n t a l  b e n e f i t  o v e r  R C R A .  F u r t h e r ,  

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

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

r e c e n t  A t t o r n e y  G e n e r a l ' s  o p i n i o n  d i s a g r e e s  w i t h  i n d u s t r y  o n  t h i s  
i s s u e .)

A O G A ,  t h r o u g h  i t s  m e m b e r s h i p  a n d  p a r t i c i p a t i o n  o n  t h e  H a z a r d o u s  

W a s t e  A d v i s o r y  W o r k  G r o u p ,  p r o v i d e d  e x t e n s i v e  t e c h n i c a l  a n d  c o n c e p ­

t u a l  i n p u t  o n  t h e  p r o p o s e d  r e g u l a t i o n s .  B e t w e e n  M a r c h  1 9 8 2  a n d  
J a n u a r y  1 9 8 3 ,  A O G A  p r o v i d e d  a s s i s t a n c e  t o  A D E C  t h r o u g h  t h e  w o r k  

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

O n  F e b r u a r y  7, 1 9 8 3 ,  M r .  S t a n  H u n g e r f o r d  t r a n s m i t t e d  a c o p y  o f  t h e  

J a n u a r y  1 9 8 3  d r a f t  r e g u l a t i o n s  t o  A O G A .  O n  M a r c h  3, 1 9 8 3  A O G A
i n f o r m e d  M r .  H u n g e r f o r d  t h a t  t h e  p r o p o s e d  r u l e s  w e r e  i n  n e e d  o f  

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

c o m m e n t s .  O n  A p r i l  6, 1 9 8 3  A O G A  p r o v i d e d  A D E C  a n  i n - d e p t h  t e c h n i c a l  

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

c o l o g i s t s ,  a t t o r n e y s  a n d  c o r p o r a t e  m a n a g e m e n t  l e v e l  i n d i v i d u a l s .  
T h e  D e p a r t m e n t  i n f o r m e d  A O G A ' s  r e p r e s e n t a t i v e  o n  t h e  A d v i s o r y  G r o u p  

t h a t  t h e  A D E C  c o u l d  n o t  e x p e n d  t h e  m o n e y  o r  t h e  m a n p o w e r  t o  c o n s i d e r  

A O G A ' s  c o m m e n t s  p r i o r  t o  r e l e a s e  o f  a p u b l i c  h e a r i n g  d r a f t .  O n  

A p r i l  11, 1 9 8 3 ,  A O G A  s t r o n g l y  r e q u e s t e d  t h a t  t h e  r e g u l a t i o n s  n o t  b e  

r e l e a s e d  u n t i l  A O G A ' s  c o m m e n t s  c o u l d  b e  r e v i e w e d  a n d  c o n s i d e r e d .

O n  A p r i l  19, 1 9 8 3 ,  t h e  r e g u l a t i o n s  w e r e  m o v e d  t o  p u b l i c  n o t i c e ,  w i t h  

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

p r o v i d e d  t o  A D E C  b y  A O G A .  O n  A p r i l  25, 1 9 8 3  C o m m i s s i o n e r  N e v e '

w r o t e  A O G A  i n d i c a t i n g  t h a t  t h e  " c o m m e n t s  o f  e v e r y  m e m b e r  o f  t h e  w o r k  
g r o u p . . .  w e r e  r e v i e w e d  s e r i o u s l y  a n d  d i d  h e l p  s i g n i f i c a n t l y  i n  t h e  

p r e p a r a t i o n  o f  t h e s e  d r a f t  r e g u l a t i o n s . "  O n  M a y  25, 1 9 8 3  a t  t h e

P u b l i c  H e a r i n g  A O G A  s t a t e d  t h a t  w e  f e l t  t h a t  t h e r e  w a s  a l a c k  o f  

c o n s i d e r a t i o n  o f  o u r  i n d u s t r y ' s  e x p e r t i s e  a n d  i n p u t  i n  t h e  d e v e l o p ­

m e n t  o f  t h e  A p r i l  11, 1 9 8 3  d r a f t  r e g u l a t i o n s .

B y  J u n e  8, 1 9 8 3 ,  A O G A  h a d  p r o v i d e d  A D E C  w i t h  e x t e n s i v e  o r a l  a n d

w r i t t e n  t e s t i m o n y  w h i c h  w a s  d e v e l o p e d  b y  t h e  E n v i r o n m e n t a l  C o m m i t t e e
i n  c o n j u n c t i o n  w i t h  t h e  f o l l o w i n g  I n d u s t r y  e x p e r t s :

0 J o a n  D i N a l ,  S e n i o r  C o u n s e l ,  E n v i r o n m e n t a l  A f f a i r s  f o r
A t l a n t i c  R i c h f i e l d  C o m p a n y .

° M i c h a e l  H u l s e ,  E n v i r o n m e n t a l  A n a l y s t ,  I M C O  S e r v i c e s .

° J a m e s  P. R a y  P H . D . ,  M a n a g e r  o f  E n v i r o n m e n t a l  S c i e n c e s
S u p p o r t ,  S h e l l  O i l  C o m p a n y .

° R o b e r t  E. A b b o t t  P H . D . ,  C o o r d i n a t o r  o f  E n v i r o n m e n t a l
A f f a i r s ,  C o n o c o ,  In c .

° P h i l i p  D o r n  P H . D . ,  S h e l l  D e v e l o p m e n t  C o m p a n y .

° I l e n e  D a n s e  M . D . ,  S e n i o r  A d v i s o r ,  E n v i r o n m e n t a l  H e a l t h

P r o t e c t i o n ,  C h e v r o n  E n v i r o n m e n t a l  H e a l t h  C e n t e r ,  I n c .



T h e  D e p a r t m e n t  i s s u e d  i t s  l a t e s t  d r a f t  i n  O c t o b e r  1 9 8 3 ,  a n d  s e n d  a 

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

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

t h e  D e p a r t m e n t  h a s  a c c e p t e d  A O G A ' s  c o m m e n t s  o n  t h r e e  s e t s  o f  d r a f t  
r e g u l a t i o n s  a n d  h a s  y e t  t o  a d e q u a t e l y  a d d r e s s  t h e  p r o b l e m .

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

0 a d i s c u s s i o n  o f  t h e  S t a t e ' s  p r o p o s e d  O i l  a n d  G a s  E x c l u ­
s i o n

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



O I L  A N D  G A S  E X C L U S I O N

T h e  p r o p o s e d  O i l  a n d  G a s  e x c l u s i o n  h a s  f a i l e d  t o  r e t a i n  t h e  w o r d i n g  

" o t h e r  w a s t e s  a s s o c i a t e d "  f r o m  t h e  F e d e r a l  e x c l u s i o n .  I n  a d d i t i o n ,  

t h e  S t a t e ' s  p r o p o s e d  e x e m p t i o n  i s  o f  l i t t l e  v a l u e  s i n c e  t h e  b a s i s  b y  

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

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

b y  C o n g r e s s  a s  b e i n g  o f  m i n i m a l  r i s k  t o  h u m a n  h e a l t h  a n d  t h e  
e n v i r o n m e n t  a n d  w e r e  e x e m p t e d  f r o m  F e d e r a l  R C R A  r e g u l a t i o n .  A D E C  

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

w a s t e s  a s s o c i a t e d "  i n  t h e i r  e x c l u s i o n .  P o s s i b l y  t h e  D e p a r t m e n t  

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

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

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

s h o w n  i n  t h e  C o n f e r e n c e  R e p o r t ,  H. R. R e p ,  No. 9 6 - 1 4 4 4 ,  9 b t h  

C o n g r e s s . ,  2 n d  S e s s i o n .  3 2  (1980) w h i c h  b r i e f l y  e x p l a i n s :

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

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

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

e n e r g y .  I t  w o u l d  c o v e r  s u c h  s u b s t a n c e s  a s :  H y d r o c a r b o n
b e a r i n g  s o i l  i n  a n d  a r o u n d  t h e  r e l a t e d  f a c i l i t i e s ;  d r i l l  

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

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

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

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

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

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

T h e  p h r a s e  ' i n t r i n s i c a l l y  d e r i v e d  f r o m  t h e  p r i m a r y  f i e l d  

o p e r a t i o n s . . . '  is i n t e n d e d  t o  d i f f e r e n t i a t e  e x p l o r a t i o n ,  

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

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

T h e  C o n f e r e n c e  R e p o r t  h a s  s p e c i f i c a l l y  r e f e r e n c e d  w a s t e s  w h i c h  

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

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

D e p a r t m e n t  s h o u l d  n o t  b e  i n c l u d e d  w i t h i n  t h e  s c o p e  o f  t h e  H a z a r d o u s  
W a s t e  R e g u l a t i o n s .



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

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

t i m e  a s  I n d u s t r y  p r o v i d e s  i n f o r m a t i o n  t o  s u p p o r t  a p e r m a n e n t  e x c l u ­
s i o n .  T h e  D e p a r t m e n t  h a s  b e e n  p r o v i d e d  e x t e n s i v e  a m o u n t s  o f  i n f o r ­

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

p r o d u c e d  w a t e r s  s h o u l d  n o t  b e  i n c l u d e d  i n  H a z a r d o u s  W a s t e  r e g u l a ­

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

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

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

A O G A  r e c o m m e n d s  t h a t  t h e  D e p a r t m e n t  i n c l u d e  " a n d  o t h e r  w a s t e s  

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

C o n f e r e n c e  R e p o r t  a s  a d e f i n i t i o n  o f  " o t h e r  w a s t e s " .  I n  a d d i t i o n ,  

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

P O T E N T I A L  E C O N O M I C  I M P A C T S  O N  I N D U S T R Y

A  l e t t e r  f r o m  t h e  E x e c u t i v e  C o m m i t t e e  t o  t h e  G o v e r n o r  d a t e d  S e p t e m ­

b e r  12, 1 9 8 3  s t a t e d  t h a t  t h e  i m p a c t  o n  t h e  o i l  i n d u s t r y  w o u l d  b e  i n  
e x c e s s  o f  $ 1 0 0  m i l l i o n  p e r  y e a r .

C o m m i s s i o n e r  N e v e 1 h a s  b e e n  r e p o r t e d  a s  s a y i n g  h e  i s  s k e p t i c a l  

r e g a r d i n g  t h e  1 0 0  m i l l i o n  d o l l a r  i n c r e m e n t a l  c o s t  e s t i m a t e .

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

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

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

s t a t u t o r y  e x e m p t i o n  " o t h e r  w a s t e s  a s s o c i a t e d " .  It s h o u l d  b a  e m ­

p h a s i z e d  t h a t  t h e  1 0 0  m i l l i o n  d o l l a r  f i g u r e  is n o t  i n c l u s i v e  r e l a ­

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

F u r t h e r ,  t h e  1 0 0  m i l l i o n  d o l l a r  c o s t  e s t i m a t e  d o e s  n o t  i n c l u d e  

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

t h e  S t a t e ' s  p r o p o s e d  r e g u l a t i o n s  i . e .  a d d i t i o n a l  c h a r a c t e r i s t i c  
t e s t i n g ,  e t c .

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

v o l u m e  e s t i m a t e s  w e r e  p r o v i d e d  b y  o n e  N o r t h  S l o p e  o p e r a t o r  a n d  o n e  

C o o k  I n l e t  o p e r a t o r .  F o r  t h i s  d i s c u s s i o n ,  d i s p o s a l  c o s t s  w i l l  b e  
t h o s e  p r o v i d e d  b y  M r .  D i T r a g l i a  (ADEC) a t  t h e  J a n u a r y  3 1 ,  1 9 8 3

H a z a r d o u s  W a s t e  A d v i s o r y  W o r k  G r o u p  ( H WAWG) m e e t i n g  a n d  d i s p o s a l  
c o s t s  d e v e l o p e d  b y  t h e  r e s p e c t i v e  o p e r a t o r s .

N o r t h  S l o p e :

W a s t e s :

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



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

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

W a s t e  V o l u m e :  T h e  r e f e r e n c e d  w a s t e  ( i n c l u d e s  P r u d h o e  B a y

a n d  K u p a r u k )  i s  g e n e r a t e d  a t  a c u r r e n t  r a t e  o f  

a p p r o x i m a t e l y  2 6 2 , 0 0 0  b b l s / v r

D i s p o s a l  C o s t s :

° S t a t e ' s  e s t i m a t e  o f  $ 2 7 1  p e r  b b l  ( a n a l y s i s  i n c l u d e d )

C o s t  =  2 6 2 , 0 0 0  b b l s / y r  X  $ 2 7 1 / b b l  =  71 m i l l i o n  d o l l a r s

° O p e r a t o r s '  e s t i m a t e  o f  $ 3 5 0  p e r  b b l  ( a n a l y s i s  n o t
i n c l u d e d )

C o s t  =  2 6 2 , 0 0 0  b b l s / y r  X  $ 3 5 0 / b b l  =  92 m i l l i o n  d o l l a r s

° O p e r a t o r s '  e s t i m a t e  w i t h  $ 1 0 0  (JRB r e p o r t )  a n a l y s i s
f e e  i n c l u d e d

C o s t  =  * 0 2 , 0 0 0  b b l / y r  X  $ 4 5 0 / b b l  = 1 1 8  m i l l i o n  d o l l a r s

C o o k  I n l e t :

W a s t e :

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

W a s t e  V o l u m e :

° T h e  r e f e r e n c e  w a s t e  i s  g e n e r a t e d  a t  a r a t e  o f  
a p p r o x i m a t e l y  2 0 , 0 0 0  b b l s / y r

D i s p o s a l  C o s t s :

° J R B ' s  e s t i m a t e d  d i s p o s a l  c o s t  o f  $ 2 7 1  p e r  b b l  

( i n c l u d e s  a n a l y s i s )

C o s t  = 2 0 , 0 0 0  b b l s / y r  X $ 2 7 1 / b b l  = $5 m i l l i o n  p e r  y e a r

° O p e r a t o r s '  e s t i m a t e d  d i s p o s a l  c o s t  o f  $ 3 5 0  p e r  b b l  
( a n a l y s i s  n o t  i n c l u d e d )

C o s t  = 2 0 , 0 0 0  b b l s / y r  X  $ 3 5 0 / b b l  =  $7 m i l l i o n  p e r  y e a r

0 O p e r a t o r s '  e s t i m a t e  w i t h  $ 1 0 0  (JRB r e p o r t )  a n a l y s i s  
f e e  i n c l u d e d

C o s t  =  2 0 , 0 0 0  b b l s / y r  X  $ 4 5 0 / b b l  = $9 m i l l i o n  p e r  y e a r



S u m m a r y

J R B  E s t i m a t e d  O p e r a t o r s  E s t i m a t e d  O p e r a t o r s  E s t i m a t e d

D i s p o s a l  C o s t  D i s p o s a l  C o s t  D i s p o s a l  C o s t

W i t h  A n a l y s i s _______ W i t h o u t  A n a l y s i s  C o s t s  w i t h  A n a l y s i s

N o r t h

S l o p e  $ 7 1  m i l l i o n  $ 9 2  m i l l i o n  $ 1 1 8  m i l l i o n

C o o k

I n l e t  $5 m i l l i o n  $7 m i l l i o n  $9 m i l l i o n

T O T A L  $ 7 6  m i l l i o n  $ 9 9  m i l l i o n  $ 1 2 7  m i l l i o n

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

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

A t  t h i s  t i m e  A O G A  o f f e r s  t h e  f o l l o w i n g  e x a m p l e  a s  a r a n g e  b y  w h i c h  

t o  e s t i m a t e  a d d i t i o n a l  p o t e n t i a l  e c o n o m i c  i m p a c t s .  A O G A  i s  u n ­

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

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

t e s t s  f o r  t o x i c i t y ,  c a r c i n o g e n i c i t y ,  a n d  p e r s i s t e n c e .  H o w e v e r ,  A O G A  
i s  c e r t a i n  t h a t  t h e  p r o p o s e d  c h a r a c t e r i s t i c  c r i t e r i a  a n d  t e s t s  h a v e  
t e c h n i c a l  f l a w s  a n d  a r e  o v e r l y  r e s t r i c t i v e .

W a s t e :

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

W a s t e  V o l u m e :  a t y p i c a l  w e l l  w i l l  g e n e r a t e  a b o u t  3 6 , 0 0 0

b a r r e l s  o f  m u d s  a n d  c u t t i n g s  a n d  w a s h w a t e r .  I n  1 9 8 2 ,

2 0 3  w e l l s  w e r e  d r i l l e d  i n  A l a s k a  (API B a s i c  P e t r o l e u m  
D a t a  B o o k  V o l .  I l l ,  N o .  3, S e p t .  8 3 ) .  W a s t e  v o l u m e  

( e s t i m a t e )  =  3 6 , 0 0 0  b b l s  X  2 0 3  w e l l s

=  7 . 3  m i l l i o n  b b l s  i n  1 9 8 2

D i s p o s a l  C o s t s :

0 J R B ' s  e s t i m a t e d  d i s p o s a l  c o s t  o f  $ 2 7 1  p e r  b b l  

( i n c l u d e s  a n a l y s i s )

C o s t  =  7 . 3  m i l l i o n  b b l s  X $ 2 7 1 / b b l  = $ 2  b i l l i o n  i n  1 9 8 2

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

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

p r e c e d i n g  a n a l y s i s ,  t h e  S t a t e ' s  p r o p o s e d  r e g u l a t i o n s  h a v e  t h e  

p o t e n t i a l  f o r  a d d i n g  u p  t o  2 b i l l i o n  d o l l a r s  in s t a t e w i d e  d i s p o s a l  
c o s t s  f o r  d r i l l i n g  m u d s  a n d  c u t t i n g s .

M M 3 : 9 0 1



C O M M E N T S :

A D E C  H A Z A R D O U S  W A S T E  M A N A G E M E N T  P R O G R A M  

D E C E M B E R  5, 1 9 8 3

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

A O G A ’s P o s i t i o n  P a p e r  o f  D e c e m b e r /  1 9 8 3 ,  a n d  a d d r e s s e s  t h e  f o l l o w i n g  
t o p i c s :

I. A N T I C I P A T E D  I M P A C T S  O F  R E G U L A T I O N S
I

II. C O N C E R N S  W I T H  S P E C I F I C  P R O V I S I O N S  O F  T H E  R E G U L A T I O N S

I I I .  A O G A  R E C O M M E N D A T I O N S



ADEC  HA ZA FDO US  W ASTE  MANAGEMENT PROGRAM
DEC EM BER  5 ,  1 9 8 3

A N T I C I P A T E D  I M P A C T S  O F  R E G U L A T I O N S

A. O i l  a n d  G a s  I n d u s t r y  ( s u p p o r t - i n d u s t r y  w a s t e  d i s p o s a l  
c o s t s  n o t  i n c l u d e d )

0,1 A n d  o t h e r  w a s t e s "  ( m a t e r i a l s  p r o d u c e d  f r o m  a w e l l  s u c h  

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

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

- $ 1 0 0 , 0 0 0 , 0 0 0 / y r . i n  d i s p o s a l  c o s t s  

° D r i l l  f l u i d s ,  c u t t i n g s  a n d  w a s h w a t e r

- E s t i m a t e d  v o l u m e  7 . 3  m i l l i o n  b b l s .  b a s e d  o n  1 9 8 2  

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

- P o t e n t i a l  o f  u p  t o  $2 b i l l i o n / y r .  c o s t  t o  I n d u s t r y

B. E x a m p l e s  o f  I m p a c t s  o n  O t h e r  I n d u s t r i e s  

° A s p h a l t - b a s e d  r o a d m i x

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

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

- G e n e r a t i o n  o f  4 0 0  l b s .  o r  m o r e  o f  h a z a r d o u s  w a s t e  

p e r  m o n t h  w o u l d  r e q u i r e  a g e n e r a t o r  t o  c o m p l y  w i t h  
t h e  p r o p o s e d  H a z a r d o u s  W a s t e  R e g u l a t i o n s .

- A l l  w a s t e  a s p h a l t  ( i n c l u d i n g  d i s c a r d e d  p a v e m e n t )  

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

° T r e a t e d  t i m b e r s  ( r a i l r o a d  t i e s ,  p o w e r  p o l e s ,  e t c . )

- T r e a t e d  t i m b e r  w o u l d  b e  c l a s s i f i e d  a s  a C l a s s  II 

h a z a r d o u s  w a s c e  b y  t h e  c h a r a c t e r i s t i c  o f  t o x i c i t y  
( e q u i v a l e n t  c o n c e n t r a t i o n / c r e o s o t e ) .

- M o r e  t h a n  1 0 , 0 0 0  u s e d  r a i l r o a d  t i e s  a l o n e  a r e  

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

- U s e d  r a i l r o a d  t i e s  a r e  c u r r e n t l y  s o l d  a t  

a p p r o x i m a t e l y  $ 1 0  e a c h  t o  t h e  p u b l i c .  W o u l d  t h e  

g e n e r a t o r  s t i l l  b e  a b l e  t o  s e l l  t h e s e  t o  t h e  p u b l i c ?



__ ■ _
A D E C  H a z a r d o u s  W a s t e  M a n a g e m e n t  P r o g r a m  
P a g e  2

B r i n e  S o l u t i o n  ( f i s h  p r o c e s s i n g  i n d u s t r y )

- M o r e  t h a n  45 g a l l o n s  o f  a b r i n e  s o l u t i o n  c o n t a i n i n g  

1 0 %  o r  g r e a t e r  o f  s a l t  (NaCl) w o u l d  b e  a C l a s s  I 

H a z a r d o u s  W a s t e  s u b j e c t  t o  t h e  r e q u i r e m e n t s  o f  t h e s e  

r e g u l a t i o n s .

- C r a b  p r o c e s s o r s ,  u s i n g  b r i n e  f r e e z e r s ,  g e n e r a t e  f r o m
2 , 0 0 0  t o  9 , 4 0 0  g a l l o n s  p e r  m o n t h  p e r  p r o c e s s o r  o f  

u s e d  b r i n e  c o n t a i n i n g  g r e a t e r  t h a n  1 0 %  s a l t .

- W o u l d  E P A  c o n t i n u e  t o  a l l o w  a s t a t e - d e s i g n a t e d  

h a z a r d o u s  w a s t e  t o  b e  d i s c h a r g e d  u n d e r  a n  N P D E S  
p e r m i t ?

C. O t h e r  I n d u s t r i e s  w i t h  C o n c e r n s

° L a r g e  v o l u m e ,  l o w  h a z a r d  w a s t e

- L u m b e r  a n d  P u l p  I n d u s t r y

° S m a l l  q u a n t i t y  g e n e r a t o r s

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

- d r y  c l e a n i n g

0 P r e v i o u s l y - r e g u l a t e d  i n d u s t r i e s  w i t h  a d d i t i o n a l  i m p a c t s

- P a i n t  M a n u f a c t u r e r s  
- P e s t  C o n t r o l

N O T E :  T h e s e  e x a m p l e s  a r e  n o t  m e a n t  t o  d r a w  a t t e n t i o n  t o  a s p e c i f i c

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

R a t h e r ,  t h e y  p o i n t  t o  e x a m p l e s  o f  w h y  t h e  a d d i t i o n a l  c h a r a c t e r i s t i c  
t e s t s  a r e  i n a p p r o p r i a t e .
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II. C O N C E R N S  W I T H  S P E C I F I C  P R O V I S I O N S  O F  T H E  R E G U L A T I O N S

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

m a j o r  c o n c e r n s .  P l e a s e  r e f e r  t o  t h e  e x t e n s i v e  A O G A  w r i t t e n  

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

A. E x c l u s i o n s

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

f o u n d  i n  t h e  R C R A  r e g u l a t i o n s ,  s u c h  a s  " o t h e r  w a s t e s

a s s o c i a t e d "  w i t h  t h e  e x p l o r a t i o n ,  d e v e l o p m e n t  o r  

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

0 6 2 . 1 4 0  (b) T e m p o r a r y  E x c l u s i o n

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

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

T h e  p e r m i t t e e  w i l l  h a v e  t o  p r o v e  t h a t  

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

t h a n  t h e  S t a t e  h a v i n g  t o  p r o v e  t h a t  t h e y  

a r e .  F u r t h e r  t h e  t e s t i n g  c r i t e r i a  i n  t h e  

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

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

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

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

h a z a r d o u s  w a s t e .

B . C h a r a c t e r i s t i c  T e s t s

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

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

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

s u b j e c t  t o  i n h e r e n t  e r r o r s .  S o m e  o f  t h e  t e s t s  h a v e  n o  

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

0 6 2 . 0 6 0  T o x i c i t y

T h i s  s y s t e m  p r o p o s e s  o n  o v e r l y  s i m p l i s t i c  

s c h e m e  w h o s e  v a l i d i t y  h a s  n o t  b e e n  

e s t a b l i s h e d .  F o r  e x a m p l e ,  t h e  o r a l  (rat) 
L D ^ q c r i t e r i a  is 100 t i m e s  m o r e  s t r i n g e n t  

t h a n  R C R A .  W h a t  is s t a t e ' s  j u s t i f i c a t i o n  
o r  r a t i o n a l e ?
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0 6 2 . 0 7 0  P e r s i s t e n c e

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

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

o r  t h e  e n v i r o n m e n t .  T h e  s t a t e  h a s  n o t  

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

t h i s  t e s t .

° 6 2 . 0 8 0  C a r c i n o g e n i c i t y

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

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

c a n c e r - p r o d u c i n g  a g e n t s  o t h e r  t h a n  t h e  

I n t e r n a t i o n a l  A g e n c y  f o r  R e s e a r c h  o n  C a n c e r  

(IARC) l i s t .  H o w  d o e s  o n e  d e m o n s t r a t e  t h a t  

a w a s t e  s a m p l e  c o n t a i n s  l e s s  t h a n  1% o f  a l l  

k n o w n  o r  s u s p e c t e d  c a r c i n o g e n s ?  W h a t  i s  

t h e  b a s i s  f o r  c l a s s i f y i n g  a s  h a z a r d o u s ,  1% 

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

0 . 1 %  o r  1 0 % ?  W h a t  i s  t h e  r a t i o n a l e  f o r  

m a k i n g  l e s s  t h a n  1% o f  v a r i o u s  c a r c i n o g e n s  
a d d i t i v e ?

0 6 2 . 1 2 0  W a s t e  E x t r a c t i o n  P r o c e d u r e  (WEP) T e s t

T h e  l i s t  h a s  b e e n  e x p a n d e d  a n d  m a x i m u m  

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

w h i c h  i s  l i s t e d  i n  R C R A  w i t h o u t  

j u s t i f i c a t i o n .  A D E C  h a s  t h e r e f o r e  " l i s t e d "  

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

r e q u i r e m e n t s  in e n a b l i n g  l e g i s l a t i o n  (AS 

4 6 . 0 3 .  2 9 9  (b) (2)).
i

C. 6 2 . 0 5 0 ( d )  D i s c a r d e d  C h e m i c a l  P r o d u c t s

T h i s  r e g u l a t i o n  s h o u l d  n o t  r e g u l a t e  t h e  u s e  o r  i n t e n d e d  

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

T h i s  s e c t i o n  c u r r e n t l y  d i s c o u r a g e s  r e c y c l i n g  a n d  r e u s e  as 
w a s  t h e  i n t e n t  o f  R C R A .  T h e  p r o p o s e d  r e g u l a t i o n  w o u l d  

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

l i s t e d  g e n e r i c  n a m e s  r e g a r d l e s s  o f  t h e i r  c o n c e n t r a t i o n  o r  
i n t e n d e d  u s e  w h e r e a s  40 C F R  2 6 1 . 3 3  o n l y  d e a l s  w i t h  f o r m u ­

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

D . H W I / H W I I  C h a r t  ( P e r s i s t e n c e ,  T o x i c i t y )

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



E. A r t i c l e  5 ( 6 2 . 5 0 0 - 5 9 0 )  M a n a g e m e n t  o f  M o d e r a t e  R i s k  W a s t e  '

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

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

h a z a r d o u s  w a s t e  a s  a C l a s s  I ( m o d e r a t e  r i s k  w a s t e )  v s .  a 

C l a s s  I I  h a z a r d o u s  w a s t e  i s  i r r e l e v a n t .  O n c e  a w a s t e  is 

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

t h e  ( d e s i g n a t e d  h a z a r d o u s )  w a s t e  a n d  E P A  a n d  t h e  p u b l i c  

w i l l  l i k e l y  r e q u i r e  d i s p o s a l  o n l y  a t  a p p r o v e d  h a z a r d o u s  
w a s t e  d i s p o s a l  s i t e s .

S u m m a r y : .

H a z a r d o u s  w a s t e  p r o g r a m s  b y  n a t u r e  a r e  c o m p l e x  a n d  m i n o r  w o r d i n g  

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

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

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

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

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

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

a d d r e s s  h a z a r d o u s  w a s t e s  (as d e f i n e d  b y  R C R A )  t h a t  a r e  s i m i l a r  t o  

t h e  c u r r e n t l y  e n f o r c e d  r e g u l a t i o n s .  I f  e x p a n s i o n s  a r e  n e e d e d ,  A D E C  

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

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

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

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

f o l l o w i n g  f i n a l  a u t h o r i z a t i o n  o f  t h e  b a s i c  R C R A  p r o g r a m .



I I I .  R E C O M M E N D A T I O N S

A. G e n e r a l

0 T h e  s t a t e  m u s t  c o n d u c t  a n d  d o c u m e n t  a n  o b j e c t i v e  

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

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

r e g u l a t i o n s  p r e s e n t l y  s u b m i t t e d  t o  E P A  r e m a i n  

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

° W e  s u g g e s t  a n a t i o n a l l y - r e c o g n i z e d  s c i e n t i f i c  b o d y ,  s u c h  

a s  t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e s  o r  B a t e l l e ,  r e v i e w  t h e  

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

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

° T h a t  a m u l t i - y e a r  p h a s e d  p r o g r a m  m u s t  b e  d e v e l o p e d  

w h e r e b y  v a r i o u s  c o n c e r n s  c o u l d  b e  a d d r e s s e d  a n d  

i m p l e m e n t e d .  S u c h  a p r o g r a m  nicy b e  a s  f o l l o w s :  (1) P h a s e

1 w o u l d  u t i l i z e  a b a s i c  R C R A  p r o g r a m  ( d r o p  t h e  a d d i t i o n a l  

c h a r a c t e r i s t i c  t e s t s ,  i n c l u d e  R C R A  e x c l u s i o n s ,  d r o p  

S e c t i o n  5, e t c . ) ;  (2) P h a s e  2 w o u l d  a d d r e s s  i n  a p p r o p r i a t e  

d e t a i l  r e u s e  a n d  r e c y c l i n g  p r o g r a m s  s u i t a b l e  f o r  A l a s k a ;  
a n d  (3) P h a s e  3 — B a s e d  u p o n  f i r s t - h a n d  e x p e r i e n c e ,  w o u l d  

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

a p p r o a c h  w o u l d  a l l o w  t h e  S t a t e  t o  g a i n  r e g u l a t o r y  

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

B. S P E C I F I C

° T e m p o r a r y  e x e m p t i o n — a d o p t  R C R A  e x e m p t i o n  a n d  i n c l u d e  

d e f i n i t i o n  o f  " a n d  o t h e r  w a s t e s "  a s  f o u n d  i n  t h e  
C o n g r e s s i o n a l  C o n f e r e n c e  R e p o r t .

0 D e l e t e  c h a r a c t e r i s t i c s  o f  c a r c i n o g e n i c i t y ,  p e r s i s t e n c e  

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

° D e l e t e  a d d i t i o n a l  i t e m s  w h i c h  h a v e  b e e n  a d d e d  t o  t h e  W E P  

t e s t  f r o m  t h e  f e d e r a l  E P  t o x i c i t y  t e s t  u n t i l  s u c h  t i m e  a s  
p r o p e r  j u s t i f i c a t i o n  i s  p r o v i d e d .

0 S e c t i o n  6 2 . 0 5 0 ( d )  s h o u l d  n o t  r e g u l a t e  t h e  i n t e n d e d  u s e  

o r  r e u s e  o f  a c h e m i c a l  m a t e r i a l  a n d  s h o u l d  r e f l e c t  t h e  
f o o t n o t e  c o n t a i n e d  i n  40 C F R  2 6 1 . 3 3 .

0 T h e  a d d i t i o n  o f  a n e w  A r t i c l e  5 is a m a j o r  r e v i s i o n  

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

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

i t  is n e c e s s a r y  t o  r e g u l a t e  m o d e r a t e  r i s k  w a s t e s  a s  
h a z a r d o u s .

M M 3 :9 0 0
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I. I N T R O D U C T I O N :  N a r r a t i v e  o f  A D E C  T e s t s  f or C r i t e r i a  C o v e r i n g  P e r s i s t e n t

C l a s s e s  o f  C h e m i c a l  C o m p o u n d s

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

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

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

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

It is i m p o r t a n t  fo r  t h e  r e a d e r  t o  u n d e r s t a n d  t h a t  a n a l y s i s  for t h e s e  

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

c o m p  j n d - b y - c o m p o u n d  a n a l y s i s .  A s  s u ch, t h e  a n a l y s i s  s h o u l d  be v i e w e d  as 

a s c r e e n i n g  t e s t  w h i c h  a l e r t s  t h e  a n a l y s t  to t h e  p r e s e n c e  o f  p o t e n t i a l l y  

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

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

or  t h e  u s e  o f  s h o r t - t e r m  b i o a s s a y s  f o r  m u t a g e n i c i t y  is a d i v s e d .  T h e  

D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n  H a z a r d o u s  W a s t e  S e c t i o n  s h o u l d  

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

m e t h o d s  a r e  d e s i g n e d  to  d e t e r m i n e  semi v o l a t i l e  m a t e r i a l s .  T h e r e f o r e ,  if  

t he p r e s e n c e  o f  s o l v e n t s  s u c h  as b e n z e n e  or  m e t h y l e n e  c h l o r i d e  is s u s p e c t e d ,  

t h e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n  m a y  r e q u i r e  a v o l a t i l e  

a n a l y s i s  by GC or G C /MS.

A. S a m p l e  E x t r a c t i o n  for Hal o g e n a t e d  a nd P o l y c y c l i c  A r o m a t i c  H y d r o c a r b o n  

A n a l y s i s

T h i s  m e t h o d  is a p p l i c a b l e  to  n e a r l y  all t yp e s  o f  sa es, r e g a r d l e s s  

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

l i q u o r s ,  w a s t e  s o l v e n t s ,  o i l y  w a s t e s ,  t a r s ,  f i b r o u s  w a s t e s ,  p o l y m e r i c  

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

sedimer,!.s. T h e  e x t r a c t i o n  p r o c e d u r e  i n v o l v e s  s o n i f i c a t i o n  o f  t h e  

s a m p l e  w i t h  m e t h y l e n e  c h l o r i d e ,  n e u t r a l i z a t i o n  to  pH 7, and t h e 

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

o f  a c i d  or b a s e  r e q u i r e d  for t h e  n e u t r a l i z a t i o n  is d e t e r m i n e d  by 

t i t r a t i o n  o f  t h e  s a mple. F o r  hal o g e n a t e d  h y d r o c a r b o n  a i a l y s i s ,  t h e  

m e t h y l e n e  c h l o r i d e  e x t r a c t i o n  s o l v e n t  is e x c h a n g e d  to h e x a n e .  F o r  

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

e x t r a c t i o n  s o l v e n t  is e x c h a n g e d  to c y c l o h e x a n e .  S p e c i f i c  p r o c e d u r e s  

f o r  a s a m p l e  e x t r a c t i o n  are c o n t a i n e d  in S e c t i o n  III.

B. H a l o g e n a t e d  H y d r o c a r b o n  A n a l y s i s

H a l o g e n a t e d  h y d r o c a r b o n s  c a n  be d e t e r m i n e d  in the final e x t r a c t  by a 

" P a r r "  b o m b  a n a l y s i s  f o l l o w e d  by a t i t r i m e t r i c  d e t e r m i n a t i o n  o f  

c h l o r i d e  ion, or by a n a l y c J 3 w i t h  a D o h r m a n n  M C T S  2 0  M i c r o c o u l o m e t r i c  

a n a l y z e r ,  o r  by an e q u i v a l e n t  m e t h o d .

T h e  P a r r  b o m b  a n a l y s i s  c o n s i s t s  o f  c o m b u s t i n g  t h e  e x t r a c t  in a " P a r r "  

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

H a l o g e n a t e d  (i.e., c o n t a i n s  c h l o r i n e ,  f l u o r i n e ,  i o d i n e  or b r o m i n e )  

c o m p o u n d s  b r e a k  d o w n  to  f o r m  t h e  r e s p e c t i v e  i on f o r m s  (i.e., c h l o r i d e s ,  

f l u o r i d e s ,  i o d i d e s  a nd b r o m i d e s ) .  T h e s e  a r e  w a t e r  s o l u b l e .  T h e  P a r r  

b o m b  r e s i d u e  is t h e n  r i n s e d  w i t h  w a t e r  a n d  t h e  s o l u t i o n  a n a l y z e d  for

-1-



t h e  r e s p e c t i v e  h a l i d e .  S i n c e  t h e  m o s t  c o m m o n  h a l o g e n  is c h l o r i n e ,  

t h e s e  p r o c e d u r e s  i n c l u d e  a c o l o r i m e t r i c  t e s t  for t h e  v-hloride ion in 

w a t e r ,  c o m m o n l y  u s e d  in w a t e r  q u a l i t y  a n a l y s e s .  S i m i l a r  t e s t s  for 

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

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

b o m b  a n d  c o l o r i m e t r i c  t e s t  p r o c e d u r e  for t he c h l o r i d e  i c n  is d e s c r i b e d  

in A t t a c h m e n t  1.

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

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

c o n c e n t r a t i o n s .  A n  e x a m p l e  o f  s u c h  a m e t h o d  is d e s c r i b e d  in t h e  E P A  

M e t h o d  6 1 2  for c h l o r i n a t e d  h y d r o c a r b o n s .

C.  P o l y c y c l i c  A r o m a t i c  H y d r o c a r b o n  A n a l y s i s

P o l y c y c l i c  a r o m a t i c  h y d r o c a r b o n s  (PAHs) w i t h  4 o r  m o r e  f u s e d  r i n g s  

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

c h r o n i c  d i s e a s e - c a u s i n g  p r o p e r t i e s .  F o l l o w i n g  t h e  p r o c e d u r e s  o f  EP A  

M e t h o d  6 1 0  ( A t t a c h m e n t  2), t h e  m e t h y l e n e  c h l o r i d e  e x t r a c t  is e x c h a n g e d  

to c y c l o h e x a n e  a n d  a s i l i c a  gel c l e a n u p  is e m p l o y e d  to s e p a r a t e  P A H s  

f r o m  c o e x t r a c t e d  i n t e r f e r e n c e s .  T h e  P A H s  w i t h  4 o r  m o r e  r i n g s  a r e  

t h e n  i d e n t i f i e d  a n d  q u a n t i t a t e d  by HPLC.

1 1 . C r u d e  S a m p l e  E x t r a c t i o n  f or H a l o g e n a t e d  a n d  P o l y c y c l i c  A r o m a t i c  H y d r o c a r b o n  

A n a l y s i s

T h e  crud-j s a m p l e  m a y  be in several physi c a l  f or m s  a n d  m i x t u r e s  o f  t h e s e  

f o rms as f o l l o w s :

1 . D r y  g r a n u l a r  sol id.

2. S o l i d  w i t h  l i q u i d  o r g a n i c  p h a s e .

3. S o l i d  w i t h  w a t e r  p h a s e .

4. L a r g e  c h u n k s  o f  a t a r - l i k e  s o l i d  m a t e r i a l .

5, L i q u i d  o r g a n i c  p h a s e  only.

6. M i x e d  a q u e o u s  a n d  o r g a n i c  p h a s e s .

7. S o l i d  g r a n u l a r  p h a s e  t h a t  is d a m p  w i t h  w a t e r .

8. C o m b i n a t i o n s  o f  t h e  a b o v e .

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

T h e r e f o r e ,  in  m a n y  i n s t a n c e s  t h e  e x t r a c t i o n  p r o c e d u r e  or  c o m b i n a t i o n  o f  

e x t r a c t i o n  p r o c e d u r e s  t h a t  will be  u s e d  a re t h e  c h e m i s t ' s  b e s t  j u d g m e n t  

w h e n  he r e c e i v e s  t h e  s a m p l e .



T h e  e x t r a c t i o n s  o f  s i n g l e  p h a s e  s a m p l e  s y s t e m s  a r e  c o v e r e d  in t h e  f o l l o w i n g  

w r i t t e n  d i s c u s s i o n .  T h e  m u l t i p l e  p h a s e  s y s t e m s  w o u l d  be s e p a r a t e d  by 

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

s i n g l e  p h a s e  s y stem.

T h i s  m e t h o d  is a p p l i c a b l e  to  n e a r l y  all t y p e s  o f  s a m p l e s ,  r e g a r d l e s s  of  

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

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

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

s e d i m e n t s .  It is p r e s u m e d  t h a t  r e a c t i v i t y  a n d  c o r r o s i v i t y  h a v e  b e e n  

t e s t e d  p r i o r  to t h i s  a n a l y s i s .  D O  N O T  P R O C E E D  W I T H  T H I S  E X T R A C T I O N  

P R O C E D U R E  IF C Y A N I D E ,  S U L F I D E ,  E X P L O S I V E S ,  OR O T H E R  S U C H  H A Z A R D O U S  

M A T E R I A L S  A R E  P R E S E N T  U N L E S S  P R O P E R  P R E C A U T I O N S  A R E  T A K E N .

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

m e t h y l e n e  c h l o r i d e ,  n e u t r a l i z a t i o n  t o  pH 7, a n d  t h e  a d d i t i o n  o f  a n h y d r o u s  

s o d i u m  s u l f a t e  to r e m o v e  t h e  w a t e r .  T h e  a m o u n t  o f  a c i d  o r  b a s e  r e q u i r e d  

for t h e  n e u t r a l i z a t i o n  is d e t e r m i n e d  by t i t r a t i o n  o f  t h e  s a m p l e .  T h e  

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

p a r t i c l e s  (e.g. s o i l s  a n d  s e d i m e n t s ) ,  s h o u l d  be r e d u c e d  to  l e s s  t h a n  0 . 1 m m  

d i a m e t e r  b e f o r e  e x t r a c t i o n  i f  p o s s i b l e .  A g l a s s  m o r t a r  a n d  p e s t l e  is 

r e c o m m e n d e d  for g' 'ng t h e  s a m p l e .

E x t r a c t i o n  P r o c e d u r e :

1. T h o r o u g h l y  m i x  t h e  s a m p l e  t o  e n a b l e  a r a p r e s e n t a t i v e  s a m p l e  to  be 

o b t a i n e d .  W e i g h  3 . 0  g (wet w e i g h t )  o f  s a m p l e  i n t o  a 2 0 0  ml c e n t r i f u g e  

t u b e .  A d d  1 5  ml m e t h y l e n e  c h l o r i d e  a n d  1 5  ml o f  w a t e r .

2. S o n i f y  t h e  m i x t u r e  for t w o  m i n u t e s  by i n s e r t i n g  t h e  s o n i f i e r  h o r n

0 . 5 - 1 . 0  c m  b e l o w  t h e  s u r f a c e  a n d  u s i n g  a p o w e r  s e t t i n g  o f  5 a n d  a 5 0 %

p u l s e d  d u t y  c y c l e .

3. T r a n s f e r  th/i c o n t e n d s  o f  t h e  c e n t r i f u g e  t u b e  to  a 4 0 0  ml b e a k e r  u s i n g  

5 0  ml o f  m e t h y l e n e  c h l o r i d e  f o l l o w e d  by 1 5 0  ml o f  w a t e r  as r i n s e s .

4. A d j u s t  t h e  pH o f  t h e  m i x t u r e  to  7 . 0  + 0 . 2  by t i t r a t i o n  w i t h  0 . 4  M 

H 3 P O 4 n r  0 . 4  M^ K 3 P O 4 u s i n g  a pH m e t e r  to m e a s u r e  t h e  pH. R e c o r d  

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

5. T h e  e x t r a c t i o n  w i t h  m e t h y l e n e  c h l o r i d e  is p e r f o r m e d  u s i n g  a f r e s h

p o r t i o n  o f  t h e  s a m p l e .  W e i g h  3 . 0  g (wet w e i g h t )  o f  s a m p l e  i n t o  a

2 0 0  ml c e n t r i f u g e  t u b e .  A d d  15 ml o f  m e t h y l e n e  c h l o r i d e .  A d d  1 . 0  ml 

o f  4 M p h o s p h a t e  b u f f e r  pH 7.0, a n d  an  a m o u n t  o f  4 M H 3 P O 4 o r  4  M 

K 3 P O 4 equal t o  o n e  t e n t h  o f  t h e  pH 7 a c i d  o r  b a s e  v o l u m e  r e q u i r e m e n t  

d e t e r m i n e d  in S e c t i o n  4. F o r  e x a m p l e ,  i f  t h e  a c i d  r e q u i r e m e n t  in 

S e c t i o n  4 w a s  2 . 0  ml o f  0 . 4  H 3 P O 4 , t h e  a m o u n t  o f  4 M  H 3 P O 4 n e e d e d  

woul d be 0 . 2  m l .

6 . S o n i f y  t h e  m i x t u r e  for 1 m i n u t e  by i n s e r t i n g  t h e  s o n i f i e r  horn

0 . 5 - 1 . 0  c m  b e l o w  t h e  s u r f a c e  a n d  u s i n g  a p o w e r  s e t t i n g  o f  5 a n d  a 5 0 %  

p u l s e d  d u t y  c y c l e .  Cool t h e  m i x t u r e  in an  ice b a t h  o r  c o l d  w a t e r  

b a t h ,  i f  n e c e s s a r y ,  to  m a i n t a i n  a t e m p e r a t u r e  o f  20-30°C. A d d  1 35 ml 

o f  m e t h y l e n e  c h l o r i d e ,  a d j u s t  t h e  p o s i t i o n  o f  t h e  s o n i f i e r  h o r n  to
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0 . 5 - 1 . 0  c m  b e l o w  t h e  s u r f a c e  a n d  r e p e a t  t h e  s o n i f i c a t i o n  fo r  1 m i n u t e .  

S o m e  s a m p l e s ,  e s p e c i a l l y  t h o s e  t h a t  c o n t a i n  m u c h  w a t e r ,  m a y  not 

d i s p e r s e  well in t h i s  s t e p  b u t  will d i s p e r s e  a f t e r  s o d i u m  s u l f a t e  is 

a d d e d .  A d d  all at  o n c e  an a m o u n t  o f  a n h y d r o u s  s o d i u m  s u l f a t e  p o w d e r  

equal t o  1 5 . 0  g p l u s  3 . 0  g/ml o f  t h e  4  M H 3 P O 4 o r  4 M  K 3 P O 4 a d d e d  

in S e c t i o n  5. I m m e d i a t e l y  c a p  t h e  c e n t r i f u g e  t u b e  a n d  s h a k e  it 

v i g o r o u s l y  for 1 m i n u t e .  I n s e r t  t h e  s o n i f i e r  h o r n  0 . 5 - 1 . 0  c m  b e l o w  

t h e  s u r f a c e  a n d  s o n i f y  f o r  2 m i n u t e s  a s  d e s c r i e d  a b o v e .  A l l o w  t h e  

m i x t u r e  t o  s t a n d  until a c l e a r  s u p e r n a t a n t  is o b t a i n e d .  C e n t r i f u g e  

i f  n e c e s s a r y  t o  f a c i l i t a t e  t h e  p h a s e  s e p a r a t i o n .

7. T r a n s f e r  t h e  s u p e r n a t a n t  to  a K - U  f l a s k  f i t t e d  i n t o  a 25 ml c o n c e n t r a t o r  

tu be. A d d  t w o  b o i l i n g  c h i p s ,  a t t a c h  a t h r e e - b a l l  m a c r o  S n y d e r  c o l u m n

to t he K - D  f l a s k ,  a n d  c o n c e n t r a t e  t h e  e x t r a c t  u s i n g  a w a t e r  b a t h  at 

6 0  t o  65°C. P l a c e  t h e  K - D  a p p a r a t u s  in t h e  w a t e r  b a t h  so t h a t  t h e  

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

r o u n d e d  s u r f a c e  o f  t h e  f l a s k  is b a t h e d  w i t h  w a t e r  vapor. A d j u s t  t h e  

vertical p o s i t i o n  o f  t h e  i p p a r a t u s  a n d  t h e  w a t e r  t e m p e r a t u r e  as r e q u i r e d  

to  c o m p l e t e  t h e  c o n c e n t r a t i o n  in 15 t o  20 m i n u t e s .  A t  t h e  p r o p e r  

r a t e  of  d i s t i l l a t i o n  t h e  b a l l s  o f  t h e  c o l u m n  a c t i v e l y  c h a t t e r  b ut t h e  

c h a m b e r s  do n o t  flood. W h e n  t h e  l i q u i d  h as r e a c h e d  an a p p a r e n t  v o l u m e  

o f  5 to  6 m l , r e m o v e  t h e  K - D  a p p a r a t u s  f r o m  t h e  w a t e r  b a t h  a nd a l l o w  

t h e  s o l v e n t  to  d r a i n  for at  l e a s t  5 m i n u t e s  w h i l e  c o o l i n g .  R e m o v e  

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

f l a s k  i n t o  t h e  c o n c e n t r a t o r  t u b e  w i t h  1 - 2  ml o f  m e t h y l e n e  c h l o r i d e .

8 . F o r  a n a l y s i s  o f  p o l y c y c l i c  a r o m a t i c  h y d r o c a r b o n s ,  p r o c e e d  t o  S e c t i o n  10  

o f  E P A  M e t h o d  610 ,  P o l y n u c l e a r  A r o m a t i c  H y d r o c a r b o n s  ( A t t a c h m e n t  2).

9. F o r  a n a l y s i s  o f  hal o g e n a t e d  h y d r o c a r b o n s ,  t h e  m e t h y l e n e  c h l o r i d e  

e x t r a c t i o n  s o l v e n t  m u s t  be e x c h a n g e d  t o  h e x a n e .  A d d  5 ml o f  h e x a n e  

t o  t h e  e x t r a c t  in t h e  c o n c e n t r a t o r  t u b e .  E v a p o r a t e  t h e  e x t r a c t  to 

1 . 0  ml w i t h  a g e n t l e  s t r e a m  o f  n i t r o g e n  w i t h  t h e  c o n c e n t r a t o r  t u b e  

p l a c e d  in a w a t e r  b a t h  m a i n t a i n e d  at 40°C.

10. Total hal o g e n a t e d  h y d r o c a r b o n s  m a y  be d e t e r m i n e d  by u s i n g  a P a r r  b o m b

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

( A t t a c h m e n t  1) o r  by  a n a l y s i s  w i t h  a Dohrinann M C T S  20  M i c r o c o u l  o m e t r i c

A n a l y z e r ,  o r  by e q u i v a l e n t  m e t h o d .

R e f e r e n c e :  E P A ,  E M S L - L a s  V e g a s  P r o c e d u r e  No. 2 for a n a l y s i s  o f  h a z a r d o u s

w a s t e  f o r  s e m i v o l a t i l e  o r g a n i c  c o m p o u n d s .
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H A Z A R D O U S  W A S T E  E X T R A C T I O N  P R O C E D U R E  

for A N A L Y S I S  o f  H A L O G E N A T E D  H Y D R O C A R B O N S  

a n d  P O L Y C Y C L I C  A R O M A T I C  H Y D R O C A R B O N S

3 g r a m s  C r u d e  S a m p l e

A d d  15  ml m e t h y l e n e  c h l o r i d e  

a n d  15 ml w a t e r  a n d  s o n i f y .

T i t r a t e  to pH 7 . 0  + 0 . 2  w i t h

0 . 4  M H 3 P O 4 o r  0 . 4  M K 3 P O 4 . 

R e c o r d  v o l u m e  r e q u i r e d .

W e i g h  f r e s h  3 g s a m p l e .  A d d  1 5  ml m e t h y l e n e  c h l o r i d e  

a n d  1 . 0  ml o f  4 M  p h o s p h a t e  b u f f e r  pH 7. A d d  o ne 

t e n t h  v o l u m e  f r o m  p r e v i o u s  s t e p  o f  4 H 3 P O 4 o r  

4 M̂  K 3 P O 4 . S o n i f y  f or o n e  m i n u t e .

A d d  1 3 5  ml m e t h y l e n e  c h l o r i d e  

a n d  s o n i f y  o n e  m i n u t e .

A d d  15 g a n h y d r o u s  s o d i u m  s u l f a t e  p l u s  

3 g/ml o f  4 M H 3 P O 4 o r  4 M  K 3 P O 4 . C a p  

a nd s h a k e  1 m i n u t e .  S o n i f y  2 m i n u t e s .

C o n c e n t r a t e  s u p e r n a t a n t  on s t e a m  b a t h  

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

S n y d e r  c o l u m n .

F o r  h a l o g e n a t e d  h y d r o c a r b o n  

a n a l y s i s ,  e x c h a n g e  m e t h y l e n e  

c h i o r i d e  to h e x a n e .

F o r  p o l y c y c l i c  a r o m a t i c  

f\ydrocarbo.i a n a l y s i s ,  

e x c h a n g e  m e t h y l e n e  c h l o r i d e  

t o  c y c l o h e x a n e .

-5-



A T T A C H M E N T  1

P A R R  B O M B  A N A L Y S I S  

A N S I / A S T M  D 8 0 8 - 6 3  ( R E A P P R O V E D  1 9 7 6 )

A m e r i c a n  S o c i e t y  f or T e s t i n g  a n d  M a t e r i a l s  S t a n d a r d s  a r e  

p r o t e c t e d  by c o p y r i g h t .  C o p i e s  o f  ASTli s t a n d a r d s  c a n  be 

o b t a i n e d  by w r i t i n g  t o  t h e  f o l l o w i n g  a a d r e s s :

A S T M

1 9 1 6  R a c e  S t r e e t  

P h i l a d e l p h i a ,  P A  1 9 1 0 3

S t e p s  6.5, 6 . 6  a n d  7 in t h e  a b o v e  r e f e r e n c e d  m e t h o d  a r e  

r e p l a c e d  by t h e  c h l o r i d e  d e t e r m i n a t i o n  d e s c r i b e d  in 

A p p e n d i x  F, A t t a c h m e n t  la.
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Method 325.3 (Titriraetric, Mercuric Nitrate)

STORET NO. 00940

1. Scope and Application
• 1.1 This m ethod is applicable to drinking, surface, and saline waters, domestic and industrial

1 • wastes.
. 1.2 The m ethod is suitable for all concentration ranges o f chloride content; however, in order

■ '.to avoid large titrationi volume, a sample aliquot containing not more than 10 to 20 mg Cl 
per 50 ml is used.

’ - 1.3 A utom ated titration may be used.
2 . ’ Sum m ary of M ethod

• 2.1 A n acidified sam ple is titrated with m ercuric nitrate in the presence o f mixed
diphenylcarbazone-brom ophcnol blue indicator. The end point of the titration is the 
formation of the blue-violet m ercury diphenylcarbazone complex.

3. ; Com m ents
3.1 Anions and cations at concentrations normally found in surface waters do not interfere.
3.2 Sulfite interference can be elim inated by oxidizing the 50 ml of sample solution with 0.5

to 1 tn lo fH jO j.
4. A pparatus

4.1 Standard laboratory titrim etric equipm ent including a 1 ml o r 5 ml rnicroburct with 0.01 
ml graduations.

5. Reagents
5.1 Standard sodium  chloride, 0.025 N: Dissolve 1.4613 ±0.0002 g j (dried at 600*C for 1 

hour) in chloride-free water in a 1 liter volumetric flask and dilute to the mark.
' 5.2 N itric acid, H N O j solution (3 +  997)

5.3 Sodium hydroxide solution, N aO H , (10 g/1)
, 5.4 ' Hydrogen peroxide (30% ), H 20 2

5.5 Hydroquinonc solution (10 g /liter): Dissolve 1 g o f purified hydroquinone in water in a 
100 ml volum etric and dilute to the m ark.

5.6 M ercuric nitrate  titrunt (0.141 N): Dissolve 25 g H g (N 0 j)2*H20  in 900 ml of distilled 
water acidified with 5.0 ml conc. H N O j in a 1 liter volumetric flask and dilute to the 
m ark with distilled water. Filter if necessary. Standardize against standard sodium  
chloride solution (5.1) using procedure 6. Adjust to exactly 0.141 N and check. Store in a 
dark bottie. A 1.00 ml aliquot is equivalent to 5.00 mg of chloride.

5.7 M ercuric nitrate titran t (0.025 N): Dissolve 4.2830 g H g (N 0 j)2*H20  in 50 ml of distiller, 
water acidified with 0.5 ml conc. H N O j (sp. gr. 1.42) in a 1 liter volumetric flask and 
dilute to the m ark with distilled water. Filter if necessary. Standardize'against standard
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sodium chloride solution (5.1) using procedure 6. Adjust to exactly 0.025 N and check. 
Store in a  dark  bottle.

5.8 Mercuric nitra te t i t ran t (0.0141 N): Dissolve 2.4200 g Mg(N03)2*H20  in 25 ml of 
distilled water acidified with 0.25 ml o f  conc. H N 0 3 (sp. gr. 1.42) in a 1 liter volumetric 
flask and dilute to the m ark  with distilled water. Filter if necessary. S tandardize against 
s tandard  sodium chloride solution (5.1) using procedure 6. Adjust to exactly 0.0141 N  
and  check. Store in a da rk  bottle. A 1 ml aliquot is equivalent to 500 ug o f  chloride.

5.9 Mixed indicator reagent: Dissolve 0.5 g crystalline diphenylcarbazone and 0.05 g 
bromophenol blue powder in 75 ml 95% ethanol in a 100 ml volumetric flask and dilute 
to the m ark with 95% ethanol. Store in brown bottle and discard after 6 months.

5.10 A lphazurine indica tor solution: Dissolve 0.005 g o f alphazurine blue-green dye in 95% 
ethanol or isopropanol in a 100 ml volumetric and dilute to the mark with 95% ethanol 
or isopropanol.

P rocedure
6.1 Place 50 ml o f  sample in a vessel for titration. If the concentration is grea ter than 20 

mg/l chloride, use 0.141 N mercuric nitrate titrant (5.6) in step 6.6 o r dilute. I f  the 
concen tra tion is less than 2.5 mg/l o f  chloride, use 0.0141 N mercuric nitrate titrant 
(5.8) in step 6.6, a 1 ml or 5 ml microburet, and determine an indicator blank on 50 ml 
chloride-free water using procedure 6.6. I f  the concentration is less than 0.1 mg/l of 
chloride concentrate an appropria te volume to 50 ml.

6.2 Add  5 to 10 drops o f mixed indicator reagent (5.9), shake o r  swirl solution.
6.3 I f  a  blue-violet o r red color appears add I IN 0 3 solution (5.2) dropwise until the color

changes to yellow.
6.4 I f  a yellow or orange color forms immediately on addition of the mixed indicator, add 

N aOH  solution (5.3) dropwise until the color changes to blue-violet; then add H N 0 3 
solution (5.2) dropwise until the color changes to yellow.

6.5 , A dd  1 ml excess I IN 0 3 solution (5.2).
6.6 T itra te  with 0.025 N mercuric n itra te tit ran t (5.7) until a blue-violet color persists

th roughou t the solution. See 6.1 for choice of tit ran t normality. A lphazurine indicator
solution (5.10) may be added with the indicator to sharpen the end point. This  will
change color shades. Practice runs should be made.

6.7 Additional steps to eliminate particu la r interferences:
6.7.1 If ch rom ale  is present at <  ICO mg/l and iron is not present, add some a lphazurine 

ind icato r solution (5,10) and acidify to pH 3 (indicating paper). End  point will then 
be an olive-purple color.

6.7.2 If eh rom ate  is present at >  100 mg/l and iron is not present, add  2 ml o f  fresh 
' , hydroqu inone solution (5.5).

6.7.3 I f  ferric ion is present use volume contain ing no more than 2.5 mg of ferric ion or 
ferric ion plus eh rom a te  ion. A dd 2 ml fresh hydroquinone solution (5.5).

6.7.4 If sulfite ion is present, add 0.5 ml o f  I1.02 solution (5.4; to 50 ml sample and mix 
for 1 minute. ' '•j * 1,1 • , *



7. Calculation

. . . . .. (A -  B)N x  35,450 
m g  chlonde/1 =  m | of 5anlple----

where:
A =  ml titrant for sample
B =  ml titrant for blank
N =  normality mercuric nitra: u tran t

i

mg NaCl/1 =  mg chloride/1 x 1.65

8. Precision and Accuracy
8.1 Forty  two analysts in eighteen laboratories analyzed synLhetic water samples containing 

exact increments o f  chloride, with the following results:

Increment as Precision as Accuracy as

Chloride Standard Deviation Bins, Bias,

mg/litcr mg/liter % mg/liter

17 1.54 -1-2.16 +  0.4

18 1.32 -1-3.50 +  0.6

91 . 2.92 -1-0.11 +  0.1

97 3.16 -0.51 -0.5

382 11.70 -0.61 -2.3

398 11.80 -1.19 -4.7

i ‘
I I ' > •

(FW PCA Method Study 1, Mineral and Physical Analyses)

8.2 In a single laboratory (EMSL), using surface water samples at an average concen tra tion 
o f 34 mg C l/1, the s tandard deviation was ± 1.0.

8.3 A synthetic unknown sample containing 241 mg/l chloride, 108 tng/1 Ca, 82 mg/l Mg,
3.1 mg/l K, 19.9 mg/l Na, 1.1 mg/l nitrate N, 0.25 mg/l nitrite N, 259 mg/l sulfate 
and 42.5 mg/l total ulkalinity (contributed by NaHCQj) in distilled water was analyzed 
in 10 laboratories by the mercuriinetric method, with a relative s tandard deviation of 
3.3% and a relative erro r o f  2.9%.

• ' »

I
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United S ta tes  
Environm enta l Protection 
A g en cy

Environm enta l M onitoring and 
Support Laboratory 
C in cinna ti O H  45268

R esea rch  and D evelopm ent

Test Method 

Polynuclear Aromatic 
Hydrocarbons — Method 610

S T O R E T  No. C A S  No.

34205 83-32-9
34200 208-96-8
34220 120-12-7
34526 56-55-3
34247 50-32-8
34230 205 -99 -2
34521 101-24-2
34242 207-08-9
34320 2 18-01 -9
34556 ‘>3-70-3
34376 206 -44 -0
34381 36-73-7
34403 193-39-5
34696 91-20-3
34461 85-01-8
34469 129-00-0

1. Scope .and Application

1.1 Th is  m ethod covers  the 
determ ination  of certain polynuclear 
arom atic hydrocarbons (PAH). Thu  
follow ing param eters may be 
determ ined  hy this m ethod:

Param eter

A ce n a p h th o n e  
A cen ap h thy len e  
A n th ra cen e  
Benzo (a) an thracene  
Benzo (a) pyrene 
Benzo (b) fluo ian thene  
Benzo (ghi) p e 'y len c 
Benzo (k) fluoranthene 
Ch rysene
Dibenzo (a, h ) an th ra cene  
Fluoran thene 
Fluorene
Indeno (1. 2. 3 cd ) pyrene 
N aphthalene 
P henan th rene  
Pyrene

1.2 Th is  is a ch rom atographic 
m ethod applicable to the 
determ ination ol the com pou nds listed 
above in m unicipal and industrial 
d ischarges as provided under 40  C FR  
136.1. W h e n  tins m ethod is u sed  lo 
analyze unfam iliar sam ples fez .ny
or all of the com po u n ds above, 
com pou n d  identifications shou ld  be 
supported by at least one additional 
qualitative le ch riq u o . Mothocf 625 
provides gas ch  om atograph/m ass 
spectrom eter (G C / M S ) cond itions 
appropriate for the qualitative and 
quantitative con lirm ation  of results 
for m any of tho param eters listed in 
S e ctio n  1.1, using the  extract 
p roduced  by this m ethod.

1.3 Th is  m ethod provides for both 
high perform ance  liquid 
chrom atograph ic (H P LC ) and gas 
chrom atograph ic (G C )  approaches to 
the determ ination of PAHs. T h e  gas 
ch rom atograph ic p ro ced ure  does not 
adequately resolve the follow ing four 
pairs of com pounds: an th ra cen e  and 
phenanthrene; ch ry se n e  and benzo (a) 
anthracene; benzo (b) fluoranthene 
and benzo (k) fluoranthene; and 
dibenzo (a. h) an th ra cene  and indeno 
(1, 2, 3-cd ) pyrene. U n less  the 
purpose  for the analysis ca n  be served  
by reporting the su m  of an unreso lved  
pair, the liquid ch rom atograph ic 
approach m ust bo used  for these 
com pounds. Th e  liquid



ch rom atograph ic m ethod does 
resolve all 16 ol the P AH s listed.

1 .4  Th e  m ethod de tection  limit 
(M D L. defined  in S e ctio n  15)"' for 
ea ch  param eter is listed in Table 1. 
T h e  M O L for a sp ecific  w astew ater 
m ay differ depending upon the nature 
of in terferen ces in the sam ple matrix.

1 .5  Th e  sam ple extraction and 
con cen tra tion  steps in this m ethod are 
essentia lly  the  sam e as in m ethods 
606, 608. 609, 611 and 612. 
Therefore , a single sam ple may be 
extracted to m easure the param eters 
in cluded  in the scop e  of each  of these  
m ethods, provided the concen tra tion  
is high enough  to permit selecting  
aliquots of the extract for cleanup, 
w h e n  required. Se le ction  of the 
aliquots m ust be m ade prior to the 
solvent exchange steps of this 
m ethod. T h e  analyst is allowed the 
latitude, under G as Chrom atography 
(S e c t io n  13). to se le ct 
ch rom atograph ic cond itions 
appropriate for the sim ultaneous 
m easurem en t of com bina tions of 
th ese  param eters.

1.6 Any m odification of this m ethod, 
beyond those  expressly permitted, 
shall be con s id ered  as major 
m odifications sub ject to application 
and approval of alternate test 
p roced ures under 40  C FR  136 4
and 1 36.5.

1 .7  This m ethod is restricted to use  
by or under the supeiv ision  of 
analysts experienced  in the use  of 
H P LC  and G C  and in the 
interpretation of liquid and gas 
chrom atogram s. Ea ch  analyst m ust 
dem onstra te  the ability to generate 
acceptable  results w ith  this m ethod 
using  the p rocedure  described  in 
Se ctio n  8.2.

2. S u m m a ry  of M e tho d

2.1 A  m easured  vo lum e of sample, 
approximately one-liter, is solvent 
extracted w ith  m ethylene  chloride 
using a separatory funnel. Th e  
m ethylene  ch loride extract is dried 
and con cen tra ted  to a volum e of 10 
m L  or less. Th e  solvent is exchanged 
to cy clohexan e  prior to cleanup. 
Follow ing cleanup, w h e n  using H P LC  
for determ ination of the PAHs, the 
solvent is exchanged  to acetonitrile. 
U ltraviolet (U V ) and flu o re scen ce  
de tecto rs  are used  w ith  H P LC . W h en  
c lea n u p  is not required and w hen 
flam e ionizati <n detector G C  is 
used  for determ ination, the 
m ethy lene  ch loride extract may be 
analyzed directly. W h e n  cleanup  is 
required, the cy clohexane  exchange 
is made. Instrum ental conditions are

described  w h ich  permit the separation 
and m easurem en t of the PAH 
com pou nds '21

2 .2  A  silica gel co lum n  cleanup  
procedure  is provided to aid in the 
elim ination of in terfe ren ces that may 
be encountered .

3. Interferences

3.1 M ethod in terfe ren ces may be 
ca u sed  by con tam inants  in solvents, 
reagents, glassware, and other 
sam ple p rocessing  hardw are that lead 
to d iscre te  artifacts and/or elevated 
baselines in the chrom atogram s. All 
of these m aterials m ust be routinely 
dem onstra ted  to be free from 
in terfe ren ces under the cond itions of 
the analysis by running laboratory 
reagent blanks as described  in 
Sectio n  8.5.

3 . 1.1 G la ssw are  m ust be 
scrupulously  cleaned '3'. C lean  all 
g lassw are as soon as possible after 
u se  by rinsing w ith  the last solvent 
used  in it Th is  should  be follow ed by 
detergent w ashing  w ith hot water, 
and rinses w ith  lap water and distilled 
water. It should  then  be drained dry, 
and heated in a m uffle fu rna ce  at 
40 0  C  for 15 to 30 m inutes. S o m e  
therm ally stable materials, su ch  as 
P CB s, may not be elim inated by
this treatm ent. So lven t rinses w ith 
a ce tone  and pesticide quality hexane 
m ay be substitu ted  lor the m ulflo  
furna ce  heating. V o lum etric w are 
should  not be healed  in a m uffle  
furnace. A fter drying and cooling, 
g lassw are should  bo sealed and 
stored in a clean  environm ent to 
prevent any a ccum ula tion  of dust or 
other contam inants. S to re  inverted 
or caiiped w ith a lum inum  foil. • •

3 .1 .2  Th e  use of high purity 
reagents and solvents helps to 
m inim ize in terference  jiroblcm s. 
Purification of so lvents by distillation 
in all-glass system s may be required.

3 .2  Matrix in terferen ces may be 
ca u sed  by con tam inants that are 
coextracted  from the sample. Th e  
extent of matrix in terferen ces will 
vary considerably from source to source, 
depending iqion the nature and 
diversity of the industrial com plex or 
m unicipality being sampled. The  
cleanu|) |)rocedure in S e ctio n  11 can  
be used to overcom e m any of these  
in terferences, but unique sam jiles 
m ay require additional cleanup  
approaches to a ch ieve  the M D L  listed 
in Table 1.

3 .3  The  extent of in terferen ces that 
m ay be e n cou n te red  using liquid 
chrom atograph ic te ch n iqu es  has not

been fully assessed . A lth ough  the 
H P LC  cond itions described  a llow  for a 
unique resolution of the sp ecific  PAH 
com pou n ds co vered  by this m ethod, 
other P A H  com p o u n d s  m ay interfere.

4. S afety

4.1 T h e  toxicity or ca rcinogen icity  of 
each  reagent u sed  in this m ethod 
has not been p recise ly  defined: 
however, ea ch  ch em ica l com pound  
should be treated as a potential health 
hazard. From  this view point, exposure 
to these  ch e m ica ls  m ust be reduced
to the low est possible level by 
w hatever m eans available. Th e  
laboratory is responsib le  for 
m aintaining a cu rren t aw areness file 
of O S H A  regulations regarding the 
safe handling of the ch e m ica ls  
specified  in this m ethod. A  re feren ce  
file of m aterial data handling sheets  
should  also be m ade available to all 
personnel involved in the chem ica l 
analysis. Additional re fe ren ce s  to 
laboratory safety  ore available and 
have been  identified'4 01 for the 
inform ation of the analyst.

4 .2  Th e  follow ing param enters 
covered  by this m ethod have been 
tentatively classified  as know n or 
suspected , hum an  or m am m alian 
carcinogens; benzo (a) anthracene, 
benzo (a) pyrene and dibenzo (a, h) 
anthracene.

5. Apparatus and Materials

5.1 Sam pling  equipm ent, for 
d iscre te  or (.im p os ile  sampling.

5.1.1  G rab sam ple bottle - A m ber 
glass, one-liter nr one-quart volume, 
fitted w ith  s crew  ca|>s lined w ith 
Tellon. Foil may be substitu ted  for 
Teflon  if the . am ple is not corrosive.
If am ber bottles are not available, 
protect sam ples from  light. Th e  
con ta iner m ust be w ashed, rinsed 
w ith  a ce tone  or m ethylene  chloride, 
and dried before u se  to m inim ize 
contam ination.
5 . 1.2 A u tom a tic  sam pler (optional) - 
M ust incorporate glass sam ple 
con ta iners  for the co lle ction  of a 
m in im um  of 250 m L. Sam p le  
con ta iners  m ust be kept refrigerated 
at 4 ’C  and protected  from  light during 
com|>osiling. If tiie sam pler u ses  a 
peristaltic pum p, a m in im um  length of 
com pressib le  s ilicone  rubber tubing 
m ay bo used. Before  use, however, 
the com pressib le  tubing should  be 
thoroughly rinsed w ith m ethanol, 
followed by repeated rinsings w ith 
distilled w ater to m inim ize vhe 
potential for con tam ina tion  of the 
sample. A n  integrating flow  m eter is 
required to co lle ct flow  proportional 
com positos.
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5 .2  G la ssw are  (A ll specifica tions are 
suggested. Catalog  n um bers are 
in clu d ed  for illustration only).

5 .2 .1  Separatory  funnel - 2000-m L. 
w ith  Te flo n  stopcock .

5 .2 .2  Drying co lum n  - 
Ch rom atograp h ic co lum n  'JOO n,m  
long x 19 m m  ID w ith  coarse  frit.

5 .2 .3  C o n cen tra to r  tube, Kuderna- 
D an ish  - 10-m L, graduated (Kon tes 
K -5 7 0 0 5 0 -1025 or equivalent). 
Calibration m ust be ch e ck ed  at the 
v o lu m es em ployed in the test. G round  
g lass stopper is u sed  to prevent 
evaporation of extracts.

5 .2 .4  Evaporative flask. Kuderna- 
D an ish  - 5 0 0 -m L (Kon tes K-570001 - 
0 5 0 0  or equivalent). A tta ch  to 
co n ce n tra to r  tube w ith  springs.

5 .2 .5  Sn yd er co lum n. Kuderna- 
D an ish  - three-ball m acro  (Kontes 
K -5 0 3 0 0 0 -0 1 21 or equivalent).

5 .2 .6  Snyd er co lum n, Kuderna- 
D am sh  - two-ball m icro  (Kontes 
K-569001 -0219 or equivalent).

5 .2 .7  V ia ls - A m ber glass, 10- to 
15- m L capacity, w ith  Teflon-lined  
s cr cw ca p .

5 .2 .8  Chrom atograph ic co lu m n  - 
250  m m  long x 10 m m  ID w ith  coarse  
fritted d isc at bottom  and Teflon  
stopcock .

5 .3  Boiling ch ips • approximately 
10/40  m esh . Heat to 4 0 0 °C  for 30 
m inu tes  or Soxhlet extract w ith 
m eth y lene  chloride.

5 .4  W a ter bath - Heated, w ith 
co n ce n tr ic  ring cover, capable  of 
tem pera ture  con tro l (±2°C). Th e  bath 
shou ld  be used  in a hood.

5 .5  B a lan ce  — Analytical, capable of 
a ccu ra te ly  w eigh ing  0.0001 g.

5 .6  H igh perform ance  liquid 
ehrom ate jraphic apparatus (modular):

5 .6 .1  Grume.-.: ,-umping system , 
con stan t flow

5 .6 .2  R everse  phase  co lum n, 5 
m icron  H C -O D S  Slf-X, 250 m m  x 2.6 
m m  ID (Perk in-Elm er No. 089 -0716  or 
equivalent).

5 .6 .3  F lu o re s ce n ce  detector, for 
excitation  at 280 nm  and em ission 
greater than 389 nm  cu to ff (Corning
3-75  or equivalent). Fluorom eters 
shou ld  have dispersive op tics for 
excitation and can  utilize either filter 
or d ispersive  optics at the em ission 
detector.

5 .6 .4  UV  detector, 254 nm. coup led  
to f lu o re s ce n ce  detector.

5 .6 .5  Strip -chart recorder 
com patib le  w ith  detectors. U se  n( a 
data system  for m easuring  peak areas 
and retention tim es is recom m ended .

5 .7  G as  chrom atograph - A n  
analytical system  com ple te  w ith 
tem perature program m able gas 
chrom atograph suitable  lor on -co liim n  
in jection  or splitless in jection  and all 
required a cce sso rie s  including 
syringe-;,, analytical co lum ns, gases, 
detector, and strip-chart recorder.
A  data system  is re co m m en ded  for 
m easuring  peak areas.

5.7.1  C o lu m n  - 1.8 m long x 2 mm 
ID pyrex glass packed w ith  3% O V-17 
on Ch rom osorb  W -A W -D C M S  
(1 00 /12 0  m esh ) or equivalent. Th is 
co lum n  w as used to develop the 
retention tim e data in Tab le  2. 
G u ide lines for the use  of alternate 
co lum n  packings are provided in 
Se ctio n  1 3.

5 .7 .2  D e te cto r  • Flam e ionization. 
Th is  detector has proven e ffective  m 
the analysis of w a stew a ters  for the 
com po u nds listed in the  scop e  
excluding the four pairs of unresolved 
com pou nds  listed in S e c t io n  1.3 
G u ide lines for the use  of alternate 
de tecto rs  are provided in S e ctio n
12 . 2.

6. Reagents

6.1 Reagent w ater - Reagent water 
is defined  as a w a ter in w h ich  an 
interferent is not observed  at the 
M D L  of ea ch  param eter of interest

6 2 Sod ium  th iosulfate - (A C S )  
Granular.

6 .3  Cyclohexane, m ethanol, acetone, 
m ethy lene  chloride, and pen tane - 
Pesticide quality or equivalent.

6 .4  A ce lon itrile , high purity H P LC  
quality, distil ed in glass.

6 .5  Sod ium  sulfa te  - (A C S )
Granular, anhydrous. Purify by 
heating at 400"C for four hours 
in a sha llow  tray.

6 .6  C ilica  gel - G rade 923 (100/200  
m esh ) dessican t (D avison  Ch em ica l or 
equivalent). Before use, activate for at 
least 16 hours at 130"C in a shallow  
glass tray, loosely covered  w ith  foil.

6 .7  S to ck  standard so lu tions (1.00 
pg/fjL ) - S to ck  standard so lu tions can 
be prepared from pure standard 
m aterials or pu rcha sed  as c f  lied 
solutions.

6.7.1  Prepare stock  standard 
solutions by a ccu ra te ly  w eigh ing  
about 0 .01 00  g of pure material, 
D issolve the material in H P LC  quality 
acetonitrile, dilute to vo lum e in a 10-

m L vo lum etric flask. Larger vo lum es 
can  he used  at the co n v e n ie n ce  of the  
analyst II com p o u n d  purity is certified  
at 96% or greater, the  w eight can be 
used w ithout co rre ction  tn ca lcu la te  
the con cen tra tion  of Ihe slo ck  
standard. Com m ercia lly  prepared 
stuck standards can  he u sed  al any 
con cen tra tion  if they are certified  by 
the m anufacturer or by an 
independent source.

6 .7 .2  Transfer the stock  standard 
solutions into Te flon -sea led  screw -ca p  
bottles. S tore  at 4 C  and protect from 
light. S to ck  standard so lu tions should 
be ch e ck ed  frequently  for signs of 
degradation or evaporation, especia lly  
liist prior to preparing calibration 
standards from  them . Q uality  control 
ch e ck  standards that can  he used  to 
determ ine the a ccu ra cy  of calibration 
standards wil' be available from  the
U S  Env ironm enta l P ro tection  
A gency, Environm enta l M onitoring 
and Support laboratory, C incinnati, 
O h io  45268.

6 .7 .3  S tock  standard solutions m ust 
be replaced after six m onths, or 
sooner if com parison  w ith  ch e ck  
standards ind icate a problem

7. Calibration

7.1 Establish  liquid oi gas 
chrom atograph ic operating 
param eti rs to p roduce  resolution of 
the param eters equivalent to that 
indicated in Tab les 1 or 2. Th e  
chrom atograph ic system  can  be 
calibrated using the external standard 
techn ique  (S e ctio n  7.2) or the interr al 
standard techn ique  (S e ctio n  7.3).

7 .2  External standard calibration 
procedure:

7.2.1  Prepare calibration standards 
at a m in im um  of three con cen tra tion  
levels for ea ch  param eter of interest 
by adding vo lum es of one  or more 
stock standards to a vo lum etric flack 
and diluting to volum e w ith  
acetonitrile. O n e  ol the external 
standards should  be at a 
con cen tra tion  near, but above, tho 
M D L  and the other con cen tra tion s  
should correspond  to the  expected  
range of con cen tra tion s  f zund in real 
sam ples or shou ld  define the working 
range of the detector.

7.2 .2  Analyze ea ch  calibration 
standard (5 to 25 //L for H P LC  and 2 
to 5 /zL for G C ), and tabulate peak 
height or area responses against the 
m ass injected. T h e  results  may be 
used to prepare a calibration cu rve  for 
each  com pound. A lternatively, if the 
ratio of response  to am ount in jected  
(calibration factor) is a con stan t over 
the working range «  10% relative
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standard deviation. R SD ), linearity 
through the origin can  be assum ed  
and the  average ratio or calibration 
factor can  be used in place of a 
calibration curve.

7 .2 .3  The  working calibration cu rve  
or calibration factor m ust be verified 
on e a ch  working day by the 
m easurem en t of one or m ore 
calibration standards. If the response  
for any param eter varies from the 
predicted response  by m ore than 
±10%. the test m ust be repeated 
using a fresh calibration standard. 
A lternatively, a new  calibration cu rve  
or calibration factor m ust be prepared 
for that com pound.

7 .3  Internal standard calibration 
p roceduie. To  use  this approach, the 
analyst m ust se lect one  or m ore 
internal standards that are sim ilar in 
analytical behavior to the com pounds 
of interest. Th e  analyst m ust further 
dem onstra te  that the m easurem en t of 
the internal standard is not a ffected  
by m ethod or matrix in terferences. 
B e ca u se  of th ese  limitations, no 
internal standard can be suggested  
that is applicable to all sam ples.

7.3. / Prepare calibiatiun standards
at a   m um  of three con cen tra tion
levels fer ea ch  param eter ol interest 
by adding vo lum es of one or m ore 
stock sn n d a rd s  to a vo lum etric flask. 
To  e a ch  calibration standard, add a 
know n constan t am ount of one  or 
m ore internal standards, and dilu te  to 
volum e w ith  acetonitrile  O n e  of the 
standards shou ld  be at a c o n c e n ­
tration neat, but above, the M D L  
and the other con cen tra tions should  
correspond  to the expected  range ol 
con cen tra tion s  found in real sam ples 
or shou ld  define the working range of 
the detector.

7.3 .2  Analyze each  calibration 
standard (5 to 2b p L  for H P LC  and 2 
to 5 p L  for G C )  and tabulate peak 
height or area responses against 
con cen t, ltion lor ea ch  com pou nd  
and internal standard, and ca lcu la te  
response  factors (RF) lor each  
com p o u n d  using  Equation  1.

Eq. 1 R F  = (A ,C„ )/ (A „  CO

w here:

A , -R e sp o n se  for the param eter to 
be m easured.

A,5 - R esponse  for the internal 
standard.

C „  C o n ce n tr a t io n  of the internal 
standard. <yjg/L).

C ,  - Con cen tra tion  of Ihe param eter 
to be m easured. (pg 'L).

If the RF value over the work mg range 
is a con stan t (< 10% R SD ). the R F  can

be a ssum ed  to be invariant and the 
average R F  can  be used  for ca lcu la ­
tions. Alternatively, the results  can  be 
used  to plot a calibration cu rve  of 
response  ratios. A 5/ A 5, vs. RF.

7 .3 .3  Th e  w orking calibration curve 
or R F  m ust be verified on ea ch  
w orking day by the m easurem en t of 
o ne  or m ore calibration standards If 
the response  for any param eter varies 
from  the p red icted  response  by m ore 
than 10%. th e  test m ust be repeated 
using a fresh  calibration standard. 
A lternatively, a n e w  calibration curve  
m ust be prepared for that com pound

7 .4  Before using  any cleanup  
procedure, the  analyst m ust p rocess a 
series of calibration standards through 
the procedure  to validate e lution 
patterns and the ab sen ce  of 
in te rfe ren ces  from the reagents.

8. Q uality  Control

8.1 Ea ch  laboratory that u ses  this 
m ethod is required to operate a formal 
quality control program. T h e  m inim um  
requ irem ents of this program consist 
of an initial dem onstration  of labora- 
toty capability and the  analysis of 
spiked sam ples as a con tinu ing  check  
on perform ance  Th e  laboratory is 
required to m aintain perform ance 
records to define the quality of data 
that is generated O ngoing  perform  
ance  ch e ck s  m ust be com pared  with 
established perform ance  criteria
to determ ine  if the results of 
analyses are w ith in  a ccu ra cy  and 
p recision  limits expected  of the 
m ethod.

8.1.1  Before perform ing any 
analyses, (he analyst m ust 
dem onstra te  the ability to generate  
a ccep tab le  a ccu ra cy  and precision  
w ith this m ethod. Th is  ability is 
established as described  in S e ctio n
8.2.
8 .1 .2  In recogn ition  of tho rapid 
advances that are o ccu rring  in 
chrom atography, the analyst is 
perm itted certa in  options to im prove 
the separa tions or low er the cost ol 
m easurem ents. Ea ch  tim e s u ch  
m odifications a rc m ade to the method, 
the analyst is required to repeat the 
p rocedure  in S e c t io n  8 2.

8 .1 .3  Th e  laboratory m ust spike 
and analyze a m in im um  of 10% of 
all sam ples to m onitor con tinu ing  
laboratory perform ance. Th is  
p rocedure  is described  in S e c t io n  8 4

8 .2  To establish the  ability lo 
generate  a ccep tab le  a ccu ra cy  and 
precision, the analyst m ust perform  
the follow ing operations.

C.2.1  S e le ct  a representative  spike 
con cen tra tion  for ea ch  com p o u n d  to 
be m easured. Using  stock standards, 
prepare a quality contro l ch e ck  sam ple 
co n ce n tra te  in acetronitrile  1000 
tim es m ore con cen tra ted  than the 
se le cted  con cen tra tions. Quality 
con tro l ch e ck  sam ple con cen tra tes, 
appropriate for use  w ith this m ethod, 
w ill be available from  the U.S. 
Env ironm enta l P rotection  A gency . 
Env ironm enta l M onitoring and 
Support Laboratory, C incinnati. O hio  
45268.

8 .2 .2  U sing a pipet, add 1.00 m L  of 
the  ch e ck  sam ple con cen tra te  to each 
of a m in im um  of four 1000-m L 
aliquots of reagent water. A  
representative  w astew ater m ay be 
used  in p lace  of the  reagent water, 
but one or m ore additional aliquots 
m ust be analyzed to determ ine 
background levels, and (he spike level 
m u st ex ceed  tw ice  the background 
level for the  test to be valid. Analyze 
the  aliquots a ccord ing  to the m ethod 
beginning in S e ctio n  10.

8 .2 .3  Ca lcu la te  the average percen t 
recovery, (R), nnd the standard 
deviation of the percen t recovery  (s). 
for tho results. W astew ater 
ba ckground co rre ction s  m ust be made 
before R and 3 ca lcu la tions are 
perform ed.

8 .2 .4  U sing  la b le  3. note the 
average recovery  (X) and standard 
deviation (p) expected  for ea ch  m ethod 
param eter. Com pare  these  to the 
ca lcu la ted  va lues for R and s. If s >
2p or |X-R| > 2p. review  potential 
problem  areas and repeat the test.

8 .2 .5  T h e  U.S. Environm enta l 
P rotection  A g e n cy  plans to estab ­
lish perform ance  criteria for R and 
s based upon the results of inter- 
laboratory testing. W h e n  they 
b e com e  available, these  criteria m ust 
be m et before any sam ples may be 
analyzed

8 .3  Th e  analyst m ust ca lcu la te  
m ethod  p erform ance  criteria and 
de fine  tho perform ance  of the 
laboratory for ea ch  spike 
con cen tra tion  and param eter 
being  m easured.

8 3.1  Ca lcu la te  upper and low er 
con tro l lim its for m ethod perform ance:

U pper Control Lim it (U C L ) ‘  R + 3 s
Low er Con tro l Lim it (L C L )  = R — 3 s

w h e re  R and s are ca lcu la ted  as in 
S e ctio n  8.2.3.

T h e  U C L  and L C L  can  bo used  to 
co n s tru ct contro l ch a rts '7' that are 
usefu l in observing  trends in perfor­
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m an ce . T h e  control limits above m ust 
be rep la ced  by m ethod  perform ance  
criteria  as they be com e  available from 
the U.S. Environm enta l Qrotection  
A g e n cy

8 .3 .2  T h e  laboratory m ust develop 
and m aintain separate a ccu ra cy  
s ta tem en ts  of laboratory perform ance  
for w astew a ter sam ples. A n  a ccu ra cy  
s ta tem ent for the m ethod is defined 
as R ± s T h e  a ccu ra cy  sta tem ent 
shou ld  be developed by the  analysis 
of four aliquots of w astew a ter as 
describe  . in S e ctio n  8.2.2. followed 
by Ihe ca lcu la tion  of R and s. 
A lternately, the analyst m ay use four 
w a stew a ter  data points gathered 
th rough  the  requirem ent for 
con tinu ing  quality contro l in S e ctio n
8.4. T h e  a ccu ra cy  s ta tem en ts  should 
be updated regularly1'1.

8.4 T h e  laboratory is required to 
co lle ct a portion of their sam ples in 
dup lica te  to m onitor spike recoveries. 
T h e  freq u en cy  of spiked sam ple 
analysis m ust be at least 10% of all 
sam ples or one sam ple per m onth, 
w h ich e v e r  is greater. O n e  aliquot of 
the sam ple m ust be spiked and 
analyzed as described in S e c t io n
8.2. If the recovery for a particular 
param eter does not fall w ith in  the 
con tro l lim ns for m ethod perform ance, 
the resu lts  reported for that param eter 
in all sam ples p rocessed  as part of 
the sam e set must be qualified as 
d escribed  in S e ctio n  14.3 Th e  
laboratory should  m onitor the 
freq u en cy  of data so qualified to 
en su re  that it rem ains at or below  5%.

8 .5  B efore  processing  any sam ples, 
the analyst should dem onstra te  
through the analysis of a one-liter 
aliquot of reagent water, that all 
g lassw are  and reagents in te rfe ren ces  
are under control. E a ch  lim e a sot of 
sam ples is extracted or there  is a 
ch a n g e  in reagents, a laboratory 
reagent blank should be p rocessed  as 
a sa feguard  against laboratory 
contam ination .

8 .6  It is re com m ended  that the 
laboratory adopt additional quality 
a ssu ra n ce  p ra ctices  for u se  w ith  this 
m ethod. Th o  specific  p ra ctices  that 
are m ost productive  depend upon the 
needs of the laboratory and the nature 
of the sam ples. Field dup lica tes may 
be analyzed to monitor the precision  
of the sam pling  techn ique. W h e n  
doubt exists over the identification
of a peak on the chrom atogram , 
con firm atory  te chn iqu es  su ch  as 
chrom atography w ith  a dissimilar 
co lu m n  or detector m ust be used. Th is  
m ay in clude  the use  of a m ass 
sp ectrom ete r  W henever possible, tho

laboratory shou ld  perform  analysis of 
standard re fe ren ce  m aterials and 
participate in relevant perform ance  
eva luation studies.

9. S am ple  Collection, 
Preservation, and Handling

9.1 G rab sam ples m ust be co lle cted  
in glass conta iners. Conventional 
sam pling p ra ctice s181 shou ld  be 
followed, except that the bottle m ust 
not be p rew ash ed  w ith sam ple before 
co llection . Com posite  sam ples should 
be co lle cted  in refrigerated glass 
con ta iners  in a cco rd a n ce  w ith the 
requirem ents of the program 
A u tom a tic  sam pling equipm ent m ust 
be as free as possib le of Tygon tubing 
and other potential so u rce s  of 
contam ination

9.2  Th e  sam ples m ust be iced or 
refrigerated al 4"C from  the lime of 
co lle ction  until extraction. PAHs are 
know n to be light sensitive, therefore, 
sam ples, extracts and standards 
should  be stored in am ber or (oil 
w rapped bottles in order to m inim ize 
photolytic decom position . Fill the 
sam ple bottle and, if residual ch lorine  
is present, add 80  mg of sodium  
th iosulfate per liter of sam ple. U S. 
Environm enta l P rotection  A gen cy  
m ethods 330 4 and 330.5 m ay bo 
used  for m easurem en t of residual 
ch lo rine1'" Field test kits are available 
for this purpose

9 .3  All sam ples m ust be extracted 
w ith in  7 days, and analysis com pleted  
w ith in  40  days of extract ion121.

10. Sam ple Extraction

10 1 M aik Ihe wilier m e 'a sciis  on 
the side ul the sam ple bottle lur later 
determ ination of sam ple volum e. Pour 
the en tu e  sam ple into a tw o liter 
separately  funnel.

10 .2  A dd (10 ml. m ethy lene  ch lu iide  
to the sam ple bottle, seal, nnd shake 
30 se co n d s  In rinse ihe innoi surfa ce  
Iransfer the solvent to the sepninto iy  
funnel and extract the sam ple by 
shaking the funnel foi two m inutes 
w ill) periodic venting  to release 
ex cess  p ressu re  A llow  the  organic 
layer tn separate from  Ihe water 
phase for a m in im um  of ten  m inutes.
11 the em ulsion  in lo ifa ce  be tw een  
layers is m ore than  one-th ird  the 
vo lum e of the solvent layer, the 
analyst m ust em ploy m echan ica l 
te chn iqu es  to com ple te  the phase 
separation. T h e  optim um  techn ique  
depends upon the sam ple, but may 
in clude  stirring, filtration of tho 
em ulsion  through glass wool, 
centrifugation, or other physical 
m ethods. C o lle ct the m ethylene

ch loride  extract m a 250 -m L 
Erlenm eyer flask

10.3  A dd a se co n d  60-m L volum e of 
m ethy lene  ch loride to the sam ple 
bottle, rinse and  repeat the extraction 
procedure a se co n d  time, com bin ing  
the extracts in the  Erlenm eyer flask 
Perform  a third extraction in the sam e 
m anner

10.4  A ssem b le  a Kuderna -D an ish  
(K  D ) con cen tra to r by attaching  a 10- 
m L  con cen tra to r tube to a 500 -m L 
evaporative flask. O th e r  concen tra tion  
dev ices  or te ch n iq u es  may be used  in 
p lace of Ihe K -D  if the requirem ents 
of S e ctio n  8 2 are met.

10 .5  Pour the com bined  extract 
through a drying co lu m n  contain ing  
about 10 cm  of anhydrous sod ium  
sulfate, and co lle ct  the extract in 
the K D con cen tra to r  R inse  the 
Erlenm eyer flask and co lum n  w ith  20 
to 30 ml. of m ethy lene  chloride to 
com ple te  the quantitative transfer.

10.6  Add o n e  or tw o clean  boiling 
ch ip s to the evaporative flask and 
attach a throe hall Snyder co lum n  
Prowet the Snyder co lum n  by adding 
about 1 m L m ethy lene  ch loride  to the 
top P lace  tho K -D  apparatus on  a hot 
water bath (GO to 65 C )  so that
the con cen tra to r tube is partially 
im m ersed  in the hot water, and the 
enure  lower rounded su rfa ce  of the 
flask is bathed w ith  hot vapor. Atlpisl 
the vertical position of the apparatus 
and  the w ater tem perature as 
required to com p le te  the c o n c e n ­
tration in 15 to 20  m inutes. A t the 
proper rate of distillation the balls 
ol Ihe co lum n  will actively  d ia lle r but 
the cham bers w ill not flood w ith 
co n d en sed  solvent W h e n  the 
apparent vo lum e of liquid rea ches  1 
ml., rem ove the K -D  apparatus and 
allow  it to drain and coo l for at least 
10 m inutes. R em ove  the Snyder 
co lum n  and rin se  Ihe flask and its 
low er |oint into the con cen tra tor lube 
w ith  1 to 2 ml. of m ethylene  chloride. 
A  'a m L  synn ge  is to com m om ded  lot 
this operation Stopper the 
co n rcn ira ln i lube and store 
roliigoiatod d further p rocessing  will 
not be perform ed im m ediately II the 
extiacts will be stored longui than 
tw o days, they shou ld  be ranslerrod 
to Te flon -sea led  s cro w -c: o bottles 
and protected from  light

10 .7  D eterm in e  the original sam ple 
vo lum e by refilling the sam ple bottle 
to the mark and transferring the w ater 
to a 1000-m L graduated cylinder. 
Record  tho sam ple volum e to the 
nearest 5 m L.
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11. Cleanup and Separation

11.1 C le a n u p  procedures may nol 
he n e cessa ry  lor a relatively clean 
sam ple matrix. Th e  cleanup  
p rocedures re com m ended  in this 
m ethod have  been  used for the 
analysis ol various clean w aters and 
industrial effluents. If particular 
c ir cu m s ta n ce s  dem and the u se  of an 
alternative cleanup  procedure. Ihe 
analyst m ust determ ine the elution 
prohle and dem onstrate  that the 
recovery  of ea ch  com pound  of interest 
is no less than 85%

11.2 Before  the silica gel cleanup  
te ch n iq u e  can  he utilized, the extract 
solvent m ust he exchanged to c y c lo ­
hexane. A dd a 1 - to 10- m L  aliquot 
of sam ple extract (in m ethylene 
ch loride) and a boiling ch ip  to a clean  
K-D con cen tra to r tube. A dd 4 m L 
cy cloh ex a n e  and attach a m icro- 
Snyder co lum n  Prewel ihe m icro- 
Snyder co lum n  by adding 0  5 m L  
m ethy lene  ch loride to the top P lace  
lire im cro -K -D  apparatus on a boiling 
1100 C )  w ater bath so that the 
con cen tra to r tube is partially 
im m ersed  in the hot water. A d just the 
vertical position of the apparatus and 
the w.'tter tem perature as required to 
com p le te  con cen tra tion  in 5 to 10 
m inu tes A t the proper rate of 
distillation the balls of the co lum n  will 
actively cha tter but the cha m b ers  will 
not llood. W h e n  the apparent volum e 
of the liquid rea ches 0 5 m L. rem ove  
the K D ajiparatus and allow it to 
drain lor at least 10 m inu tes w hile 
cooling  R em ove the m icro -Snyder 
cu lm .in  and rinse  its lower joint
into the con cen tra to r tube w ith  a 
m in im um  of cy clohexane Ad|ust the 
extract vo lum e to about 2 m L

11.3  S ilica  gel co lum n  clennu j) for 
PAH s
11.3.1 Pro|>nre a slurry of lOg 
activated silica gel in m ethylene 
ch loride and p lace this in a 10 m m  ID 
c lnom a log ia iih y  co lum n G en tly  i.ij> 
the co lum n  to settle  tbe silica gel and 
e lu te  the m ethy lene  ch loride Add I to 
2 cm  of a n hyd io us  sodium  su lla te  to 
the toji ol Ihe silica gel.

/ 1.3 2  P roelute the co lum n  w ith  40 
ml. ol pen tane  D iscard  the eluato and 
lust jinor to cx|iosure of the sodium  
sulfate layer to the air, transfer the 2 
m L ol cy clohexan e  sam jile extinct 
onto  the co lum n, using an additional 
2 m L ol cy clohexane  lo com|ilele the 
transfer
11 3 .3  Ju s t  |inor to exjiosure of the 
sodium  sulfate layer to the air. add 25 
m L iicn tano  and con tin u e  elution ol 
the co lum n  D iscard the jientano 

i eluate

11.3 .4  E lu te  the  co lum n  w ith  25 m L 
ol m ethy lene  ch loride/pen tane  (4 t- 6) 
(V/V) and co lle ct the eluatr. in a 500- 
inL K -D  flask equipped w ith  a 10-m L 
con cen tra tor lube Elution  of the 
co lu m n  should fie at a rate of about 2 
m L nun.

11.3 .5  Con cen tra te  the co lle cted  
fraction to less than 10 m L by K-D 
tech n iq u es  as in S e ctio n  10.(j. using 
pentane to rinse the walls of the glass­
w are P roceed  w ith H P LC  or G C  
analysis.

12. High Performance Liquid 
C hrom atog raphy (HPLC)

12.1 To  the extract in the 
con cen tra to r tube, add 4 m L  of 
aceton itrile  and a new  boiling cluj). 
then  attach  a m icro -Snyder colum n. 
In crease  the tem perature of the hot 
water bath to 95  to IC O  C.
Con cen tra te  the solvent as in Section  
10. A fter cooling, rem ove Ihe m icro- 
Snyder co lum n  and rinse its lower 
joint in to  the con cen tra to r lube  with 
about 0.2 m L acetonitrile. Adjust the 
extract vo lum e to 1 0  m L.

12.2 Table 1 sum m arizes the 
re co m m en ded  H P LC  co lum n  materials 
and operating cond itions for the 
instrum ent. Th is  table in cludes 
retention  times, capacity  factors, and 
M D L  that w ere  obtained under these 
cond itions The  UV detector is 
recom m ended (or the determ ination
of naphthalene, acenaphthylene, 
aconapthone, and fluorene, and 
the f lu o re scen ce  detector is 
recom m ended  (Or the rem aining 
PAH s Exam ples of the param eter 
separations a ch ieved  by this H P LC  
co lum n  are show n  in Figures 1 
and 2 O ther H P LC  co lum ns, 
chrom atrograp ic conditions or 
d c lc c tn is  may be used  if the 
r cq u iicm u n ts  of S e ctio n  8.2 are met

12.3  Ca librate  the system  daily as 
described  in S e c t io n  7.

12 4 If the internal standard 
ap|>roach is being used, the internal 
standard must be added to samirle 
extract and m ixed thoroughly, 
im m ediately, before in jection  into the 
instrum ent

12.5  Inject 5 to z5//L of the sample 
extract using a high p ressu re  syringe 
or a constan t vo lum e sam jile injection 
looji R eco rd  tho vo lum e in jected  lo 
the nearest 0 1 /;L. and the resulting 
peak size in height or area un its R e ­
equilibrate the liquid ch iom a to - 
(jiap ln c co lum n  at the initial 
gradient cond itions for at least 10 
m inu tes  be tw een  injections.

12 .6  Th e  w idth  of the retention tim e 
w indow  used to make identifications 
shou ld  be based upon m easurem en ts  
of a ctua l retention time variations of 
standards over the cou rse  of a day 
Th re e  tim es the  standard deviation of 
a retention tim e for a com pound  can  
be u sed  to ca lcu la te  a suggested 
w in dow  size; however, the experience 
of the analyst should w eigh  heavily in 
the interpretation of chrom atogram s

1 2 .7  If the jjoek height or area 
ex ceeds  the linear range of the 
system , dilute the extract w ith 
acetonitrile and  reanalyze.

v2 .8  If the |ieak area m easurem ent 
is p revented  by tne p resen ce  of 
in terferences, further c leanu p  is 
required.

13. Gas C hrom atog rap hy

13.1 The  (jacked co lum n  G C  
p rocedure  will not resolve certain 
isom eric pairs as indicated in 
S e ctio n  1.3 and  Table 2. Th e  liquid 
ch rom atograph ic p rocedure  (Sectio n  
12) m ust be used for these materials. 
Capillary (open-tubular) co lum ns 
may be used if the relative standard 
deviations of responses for rejjlicate 
in jections are dem onstrated to be 
less than 6% and the requirem ents 
of S e ctio n  8.2 are met.

13.2  To a ch ieve  m axim um  
sensitivity w ith  this m ethod, the 
extract m ust be con cen tra ted  lo 1 0 
m L. Add a c lea n  boiling ch ip  to the 
m ethy lene  ch loride extract in the 
con cen tra tor tube. A tta ch  a two-ball 
m icro-Snydor co lum n  Prew et Ihe 
m icro -Snyder co lum n  by adding about 
0.5 m L  of m ethylene  ch loride to the 
lop. P la ce  the m icro K -D  a|)|jaralus on 
a I tot w ater bath (60 to 65"C) so that 
the conoen lrn 'o r tube is jjartially 
im m ersed  in tho hot walur Ad|ust the 
vertica l position of the apparatus and  
tilt.* w  i ld  tem perature os required lo 
com p le te  the con cen tra tion  in 5 to
10 m inutes. A l the jirnjjor rate of 
distillation the halls will actively 
cha tter hut the cham bers will not 
flood. W h en  the ajijjarent vo lum e of 
liquid tea ch e s  0.5 m L, rem ove the 
K-D ajiparatus Drain and cool for at 
least 10 m inutes. R em ove  the m icro- 
Snyder co lum n  and rinse its lower 
joint into tho concen tra tor tube with a 
small vo lum e of m ethylene chloride. 
Ad|ust the final volum e to 1.0 m L and 
sto|)|)cr the con cen tra tor tube

13 .3  Table 2 describes tho 
re co m m en d ed  G C  co lum n  and 
operating conditions lor tho 
instrum ent. Th is  table in cludes
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retention tim es that w ere  obtained 
under these conditions. A n  exam ple 
o) the param eter separations a ch ieved  
by this co lum n  is show n  in Figure 3. 
O ther packed co lum ns, ch rom a to ­
graphic conditions, or detectors 
m ay be used  if the requirem ents 
of S e c t io n  8.2 are met. Capillary 
(open-tubular) co lu m n s  may also be 
used  if the relative standard ' 
deviations of responses for replicate 
in jections are dem onstra ted  to be less 
than 6% and the requ irem ents of 
S e ctio n  8 2 are met.

13 .4  Calibrate the G C  
system  daily as described  in 
S e ctio n  7.

13 .5  If the internal standard 
approach is being used, add the 
internal standard to sam ple extract 
and mix thoroughly, immediately, 
before in jection  into ttie instrum ent

13.6  Inject 2 to 5 //L of the 
samjile extract using  tiie solvent- 
flush te ch n iq u e" 01. Sm aller
(1.0 //L ) vo lum es m ay be in jected if 
autom atic dev ices  are em ployed 
Record  the volum e injected to the 
nearest 0 05 //L. and the resulting 
peak size in area or peak height units.

13 .7  T h e  w idth  of the retention time 
w in dow  used to make identifications 
should  be based upon m easurem ents 
of a ctua l retention  tim e variations of 
standards over the co u rse  of a day. 
Th ree  tim es the standard deviation of 
a retention tim e for a com pound  can 
bo u sed  to ca lcu la te  a suggested  
w indow  size; how ever, the experience 
of the analyst shou ld  w eigh  heavily in 
the inlerjiretation of chrom atogram s.

13.8  If the response  for tho peak 
ex ceeds  the working range of the 
system , dilute the extract and 
reanalyze.

13 .9  If the m easurem en t of the 
peak rosjtonso is p revented  by the 
p resen ce  of in terferences, further 
cleanu p  is required.

14. Calculations

14.1 D eterm ine  the  con cen tra tion  of 
individual param eters in the sample.

14.1.1  II the external standard 
calibration p rocedure  is used, 
ca lcu la te  the am ount of m aterial 
in jected  from  the jieak resjjonsu using 
the calibration cu rve  or calibration 
factor in S e c t io n  7 2 2 Th e  
con cen tra tion  in the sam ple can  be 
ca lcu la ted  from Equa tion  2

(A)(V,)
Eq. 2. Concentration./yg/L (V,)(V,)—

w here:

A  A m ou n t of material injected, in
nanogram s.

V, V o lum e of extract in jected (/yL).
V i V o lum e of total extract (//I).
V s V olum e of w ater extracted (m L)

14.1 .2  If the internal standard 
calibration iiroeedurc w as used, 
ca lcu la te  the concen tra tion  in the 
sam|)le using the resj'onse factor (RF) 
determ ined  in Sectio n  7.3.2 and 
Equation 3.

r ^ ,i <A-XUEq. J. Concentration./yg -L  (AJ[RF](VJ

where;

A , - R esponse  for the param eter to 
be m easured.

A „  R esponse  for the internal 
standard 

I, - A m oun t ol internal standard 
added to each  extract (//y)

V„ V o lum e of water extracted, 
in liters.

14 .2  Rejiort results in m icroyram s 
per'liter w ithout correction  for 
recovery data. W h en  duplica te  and 
spiked sam ples are analyzed, rejiort 
all data obtained w ith the sam jile 
results

1 4 .3  For sam ples jirocossed  as port 
of a set w here  the laboratory spiked 
sam ple recovery falls outside of the 
contro l limits established in S e ctio n
8 4, data for the a lfe ctcd  param eters 
m ust be labeled as suspect.

15. M e tho d  Performance

15.1 M ethod detection  lim its - 
Th e  m ethod de tection  limit (M D L) is 
defined  as the m inim um  c o n c e n ­
tration of a substan ce  that can  be 
m easured  and reported w ith  99% 
con fid e n ce  that the value is above 
zero1". The M D L  con cen tra tion s  listed 
in Tab le  1 w ere  obtained using 
reagent w ater"". Sim ilar results 
w ere  a ch ieved  using representative  
w astew aters. M D L  lor tho G C  
npproach w ere  not determ ined.

15 .2  Th is  m ethod has been  tested 
(or linearity of recovery from  spiked 
reagent w ater nnd has been 
dem onstrated to be applicable over 
tho con cen tra tion  range from  8 x M D L  
to 80 0  x M D L" " , w ith the following 
exception: bonzo(ghi)peryleno le covory  
at LO  x and 800 x M D L  w ere  low 
(35% nnd 45% respectively).

15 .3  In a single laboratory (Battelle 
Co lum bus Laboratories), using s|iiked 
w astew ater samples, the averngo 
recoveries presented in Table 3 w ore

obtained1*1. E a ch  spiked sam ple w as 
analyzed in triplicate on  two separate 
days. T h e  standard deviation of the 
p recent recovery  is also included  in 
Table 3.

15 .4  T h e  U .S  Environm enta l 
P rotection  A g e n cy  is in the p rocess  
of condu ctin g  an interlaboratory 
m ethod study to fully define the 
perform ance  of this m ethod.
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Table 1. High Performance L iqu id  Chromatography Conditions and M ethod  
Detection L im its

Capacity M ethod
Retention Time Factor Detection Lim it

Parameter (min) Ik') Ip g /L f '
Naphthalene 16.6 12.2 1.8
Acenaphtliy lene 18 5 13.7 2.3
Acenaphthene 20.5 15.2 1.8
Fluorene 21.2 15.8 0.21
Phenanthrene 22.1 16.6 0.64
Anthracene 23.4 17.6 0.66
Fluoranthene 24 5 18.5 0.21
Pyrene 2F 19.1 0.27
Benzol ajanthracene J 21.6 0.013
Chrysene j 22.2 0.15
Benzofbjfluoranthcne 31.6 24.0 0.018
Benzofkjflouranthene 32.9 25.1 0.017
Benzo!a)pyrene 33.9 25.9 0.023
Dibenzo(a.h)anthracene 35 7 27.4 0 030
Benzolghifperylene 36.3 27.8 0.07 C
Indeno! 1.2.3-cd)pyrene 37.4 28.7 0.042

HPLC conditions' Reverse phase HC-ODS Sil-X 2.6 mm  x 250 m m  Perkin Elmer 
column; isocratu: e lution lor 5 m m  using ace ton itrile /w a te r (4 i 6). then linear 
gradient e lution to 100% acetonitrile  over 25 minutes, flow  rate is 0.5 m L /n iin . 
I f  columns having other in te rna l diameters are used, the How rate should be 
adjusted lo  m aintain a linear velocity o l 2 m m /sec.
‘'The method detection lim n tor naphthalene, acenaphtliylene. acenaphthene, 
and lluorene were detu im ined using a UV detector. A ll  others were 
determ ined using a fluorescence detector.

Table 2. Gas Chromatographic 
Operating Conditions 
and Retention Tunes

Parameter Retention Time
(m inf

Naphthalene 4.5
Acenaphthylcne 10 4
Acenaphthene 10 8
Fluor ene 12 6
Phenanthrene 15.9
Anthracene 15.9
Fluoranthene 19.8
Pyrene 20.6
Bcnzo{a)anthracene 20 6
Chrysene 24.7
Benzo/b)fluoranthene 23.0
Benzo(k)fluoranthene 28 0
Benzc/a/jiyrene 29.4
Dibenzo!a.hjanthracene 36.2
Indeno!! .2 .3  cdfpyrene 36 2
Benzolghifperylcne 38.6

GC conditions Chromosorb W A W -  
DCMS 1100/120 mesh) coated w ith  
3% OV- I  7, packed in a 1.8 m long x 
2 m m  ID glass column, w ith  nitrogen  
earner gas at a flow  rate of 40 m L / 
min. Column temperature was held  
at 100'C  for 4 min. then p ro ­
grammed at 8 °/m in u te  to a fina l 
hold  at 280  C.

610-8 July 1982



Table 3 Single Operator Accuracy and Precision

Parameter
Average
Percent

Recovery

Standard
Deviation

%

Spike
Range
Ipg-'L)

Number
of

Analyses
M atrix
Types

Acenaphthene 88 5.7 11.6-25 24 4
Accnaphthylcne 53 6.4 250-450 24 4
Anthracene 93 6.3 7.9-11.3 24 4
Benzol a/anthracene 89 6.9 0.64-0.66 24 4
Benzo/ajpyrene 94 7.4 0.21-0.30 24 4
Benzo[b)Uuoranthene 97 12.9 0.24-0.30 24 4
Benzolglujperylene 86 7.3 0.42 3.4 24 4
Benzofk/fluoranthene 94 9.5 0.1 ':-6 .2 2 * 4
Chrysene 88 9.0 2 0-6.8 2 4
Dibenzo(a.h)anthracene 87 5.8 0 .4 -1 .7 24 4
Fluoranthene 116 9.7 0.3-2.2 24 4
Fluorene 90 7.9 6.1-23 24 4
lndeno/1,2.3-cd)pyrene 94 6.4 0.96-1.4 24 4
Naphthalene 78 8.3 20-70 24 4
Phenanthrene 98 8.4 3.8-5.0 24 4
Pyrene 9 6 8.5 2.3-6.9 24 4

Column: HC-ODS SIL-X
Mobile phase: 40% to 100% Acetonitrile  in  water 
Detector: Ultra violet at 254nm

4 8 12 16 20 24 28 32 36
Retention time, m inutes

Figure  1. Liquid chromatogram of polynuclear 
aromatic hydrocarbons.
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Column: HC-ODS SIL-X 
Mobile phase: 40% lo 100% Acetonitrile 

in water 
Detector: Fluorescence

12 16 20 24 28

Retention time, m inutes
32 36

Figure 2. Liquid chromatogram of polynuclear 
aromatic hydrocarbons.

Column: 3% OV-17 on Chromosorb W-AW-DCMS 
Program: IOO°C. 4 min..8° per min. to 280°C. 
Detector: Flame ionization
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Dm * your w ae te  •> hlblt lh* 
characterta tlc  o l toxicity a l l ie d  al 
18 AAC 02.  r r -

no

Do** your m«*I*  exh ib it lh* 
c h * r* o l* r l* l lc  o l p e r t l t t j n c *  
t i l l e d  *1 16 AAC 82. __

no' f  
. ... «*»

Doo* your wont* txhlblt lh* 
chtrad«!*'" ol carcinogenicity 
titled *11J A AC W.

no

Doe* your w a t te  e irhlb lt th e 
e h e r tc te r li t lc  c l Ip'dlablllty t i t l e d  
I t  18 AAC 82. — 1—

your w u i e  exhibit Ihe WEP 
th a ra c le r lt t lc  t i t l e d  *118AAC 62. 
 7

Your w i l l*  It nol regu ltled  a t  t  
h e r trd o u i w aate under 16 AAC 82 
end m ty  be dlapoaed t t  a  Itndllll 
opera ted  In compliance with IB 
AAC 6 0 .----- ? •

C ;es your business 
generate a waste?

Do you genorate more than^OO lh. 
(181.8 Kg | In any calendar montlTdr 
batch?

Doe* your w a tte  Indudo a  dlacard- 
ad chem ical product Identllled ae 
acutely ha ta rdoue  ch im lca l pro­
duct (AHC) a t 18 AAC 6.1 ----- ">

APPENDIX
CHA PTER 62 HAZARDOUS WASTE 

III FLOW  CHART FOR DETERMINING WHETHER WASTE IS HAZARDOUS.

it.Do you generate  more than 2.2 
(1 Kg.) per calondar m onth or 
batch?

.Your waste Is regulated 
as hazardous waste 

under 18 AAC 62. It must 
be dlsposad of only at a 
hazardous waste facility.

O oe t your w ae to  in h ib i t  th e 
oh a ric le r lttlc  o l reactivity 
a t 18 AAC 6 2 ______ ?

Doe* your w a tte  Include d ltca rded 
chem ical p roduc t Identllled a t  
ha ia rdoue chem ical product (HCP) 
at 18 AAC 62. ______.?

la your w aate  Mated a t  
w a it*  to u ree  a t 18 AAC

Doe* your w a t te  e irhlb lt th e 
c h ir tc te r l i t ic  til co rro t vlly t i t l e d  
a t 18 AAC 62_______ ,7

Do you generate  more th in  400 Id 
(181.8 Kg.) In any calendar month o 
batch?

Oo you g e n e n ta  w aate In e x c e t t  ol 
an amount a t  determ lnd by 18 AAC 
62.   .7
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D EPT . OF ENVIRONM ENTAL CONSERVATION

4 6 5 - 2 6 0 0

POUCH O
JUNEAU. ALASKA 99811 
PHONE:

M a r c h  30, 1 9 8 3

Mr. J a m e s  A. P a l m e r  

J o i n t  C o m m i t t e e  on Oil 

P o u c h  V

J u n e a u ,  A l a s k a  99811 

D e a r  Mr. P a l m e r :

& G a s

U p o n  t h e  r e q u e s t  o f  several H a z a r d o u s  W a s t e  A d v i s o r y  W o r k  G r o u p  ( H WAWG) 

m e m b e r s ,  w e  a r e  s c h e d u l i n g  o u r  n e x t  m e e t i n g  for A p ril 11, 1 9 83. L o o k i n g  

at  t h e  e n c l o s e d  R C R A  A u t h o r i z a t i o n  m i l e s t o n e  d a t e s  s u b m i t t e d  to  t he 

U.S .  EPA ,  y o u  will s e e  it w o u l d  be  ver y  d i f f i c u l t  to a c c o m m o d a t e  a ny 

f u t u r e  d e l a y s  w i t h o u t  j e o p a r d i z i n g  o u r  p r o p o s e d  a u t h o r i z a t i o n  s c h e d u l e .

O u r  A p ril 11, 1 9 8 3 ,  m e e t i n g  will f o c u s  on t h e  H W A W G  m e m b e r s '  c o m m e n t s  

to t h e  J a n u a r y  28, 1 9 8 3 ,  d r a f t  h a z a r d o u s  w a s t e  r e g u l a t i o n s .  S i n c e  t h e  

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

m i d - A p r i l ,  y o u r  c o m m e n t s  a r e  i m p o r t a n t  at t h i s  t i m e  for p o s s i b l e  

i n c l u s i o n  i n t o  o u r  final d r aft.

T h e  n a e t i n g  is s c h e d u l e d  t o  b e g i n  at 9 : 0 0  a.m. at t h e  C o m m u n i t y  C e n t e r  

B u i i d m g ,  S i x t h  a n d  G S t r e e t s ,  A n c h o r a g e .  W e  a r e  a p p r e c i a t i v e  of  

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

Ap ril 11, 1 9 8 3 ,  H W A W G  m e e t i n g .

S i n c e r e l y ,

R i c h a r d  A. N e v 6 
C o m m i s s i o n e r

E n e l o s u r e

18-O10LH
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D EPT . OF ENVIRONM ENTAL CONSERVATION

4 6 5 - 2 6 4 0

BILL SHEFFIELD. GOVERNOR

POUCH 0 -  JUNEAU M il

F e b r u a r y  28, 1 9 8 3

Mr. R o n  K r e i z e n b e c k  

D i r e c t o r ,  A l a s k a  O p e r a t i o n s  O f f i c e  

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  A g e n c y  

P o u c h  0

J u n e a u ,  A l a s k a  99811

A V
D e a r  M r /  K r e i z e n b e c k :

A s  w e  d i s c u s s e d  in  o u r  F e b r u a r y  23, 1 9 8 3 ,  m e e t i n g ,  t h e  d e p a r t m e n t  w o u l d  a p p r e c i a t e  

t h e  s e r v i c e s  o f  t h e  U . S .  E P A  c o n t r a c t o r  in d e v e l o p i n g  A l a s k a ' s  R e s o u r c e  C o n s e r ­

v a t i o n  a n d  R e c o v e r y  A c t  ( R C R A )  A u t h o r i z a t i o n  a p p l i c a t i o n .  W e  w i l l  b e  w o r k i n g  

w i t h  y o u r  o f f i c e  t h r o u g h  M a r c h  1 9 8 3  t o  s p e c i f y  t h e  c o n t r a c t o r ' s  s c o p e  o f  w o r k .

In a d d i t i o n  to t h e  a b o v e  d i s c u s s i o n ,  w e  o u t l i n e d  t h e  R C R A  a u t h o r i z a t i o n  m i l e ­

s t o n e s  t o  be as f o l l o w s :  ! •

1. U .S. E P A  c o n t r a c t o r  t o  b e g i n  a s s i s t i n g  • • 

A D E C  in d e v e l o p i n g  a u t h o r i z a t i o n  a p p l i c a t i o n
1 • 4

2. N e x t  H a z a r d o u s  W a s t e  A d v i s o r y  W o r k  G r o u p  

m e e t i n g  t o  d i s c u s s  t h e  g r o u p ' s  d r a f t  

r e g u l a t i o n  c o m m e n t s
■ 1 <1 t

3. D r a f t  H a z a r d o u s  W a s t e  R e g u l a t i o n s  

P u b l i c  N o t i c e

4. P u b l i c  h e a r i n g s

1

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

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

6 . D e p a r t m e n t  r e g u l a t i o n  a d o p t i o n  o r d e r

7. S e n d  R C R A  a u t h o r i z a t i o n  p a c k a g e  t o  U . S .  E P A

A p r i l  1, 1 9 8 3  

A p ril 8, 1 9 8 3

A p r i l  15, 1983.

M a y  1 6 - 2 0 ,  1 9 8 3  

J u n e  1 7, 1 9 8 3

J u l y  1 5 ,  1 9 8 3  

J u l y  15 ,  1 9 8 3

I f  y o u  h a v e  a n y  q u e s t i o n s ,  p l e a s e  call m e  or  D a v i d  D i T r a g l i a  o f  n y  s t a f f .

■ Sincere'

J q £  C l a d o u h o s  

i r e ctor, E Q M

C o m m i s s i o n e r  N e v e 1 

Stan, H u n g e r f o r d



MCOMPANY U.S.A.
" O U C H  6601 • ANCHORAGE. A LA S KA  99502 (9071 276-4552

ALASKA OPERATIONS 
W ESTERN OIVISION

r ic h a r d h  w ea v e r  M a r r h  0  1 Q R 3
OPERATIONS MANAGER . . H U t - I l  , )  ,  1 3 0 0

Mr. Richard Neve, Commissioner 
Alaska Depai’tment of

Environmental Conservation 
P o u c h  O
Juneau, A K  99811 

De a r  Mr. Neve:

A s  y o u  are probably aware, the recent n e w s p a p e r  article relating to the toxicity 
of drilling m u d s  (Anchorage Daily N e w s ,  M a r c h  5 , 1983) concerns m e  a great 
deal. W e  understand that y o u  were unfortunately misquoted in this article. 
Regrettably, the imolication of the article is that all drilling m u d s  "are very 
toxic", including those that m a y  be used for exploratoi’v  drilling in the 
St. George Basin lease sale area.

T h e  drilling m u d s  which E x x o n  uses in offshore operations m a v  be classified in 
the eight "generic m u d "  types devcloned in conjunction with the Environmental 
Protection A g e n c v  administered National Pollutant Discharge Elimination System 
( N P D E S )  permitting pi’ocess. T h e s e  "generic m u d s "  have been extensively 
tested and s h o w n  to have ve r y  low toxicity, even t h o u g h  some of the minor 
components m a y  be more toxic than the whole m u d .  Discharges of "generic 
m u d s "  are raoidly dispersed a n d  ha v e  only a minor a n d  temnorary local effect. 
N o  significant impact on open ocean water quality has ever been noted.

Studies of the effects of drilling m u d  discharge h a v e  p roduced a large b o d v  of 
know l e d g e  about the nature of these discharges a n d  their environmental impact. 
It is, of course, an ongoing process a n d  E x x o n  as well as others in the 
petroleum industry and govern m e n t  are continually adding to the available 
information. This information is available to the public, as well as to state a n d  
federal agencies. O u r  affiliate, E x x o n  Production Research C o m p a n y ,  has 
senior research personnel w h o  are experts in this field. If you, y o u r  staff, 
and a n y  others desire, I would be pleased to arrange for a discussion with our 
technical experts on the environmental effects of drilling related discharges. 
For v o u r  information, I have attached a p a p e r  b y  Dr. R. C. Ayers, Jr., Senior 
Research Associate of E x x o n  Production Research C o m p a n y ,  entitled " T h e  Fate 
and Effects of Drilling Discharge in the Marine Environment." This paper w a s  
pi’esented at the American Society for Environmental Education's "Technical 
Conference on Georges B a n k  Ilvdx’ocarbon Exploration a n d  Development." I 
have also attached another recent paper b y  Dr. Aye r s  entitled " T h e  Generic 
M u d  Concept of Offshore Drilling for N P D E S  Permitting" which pi’ovides 
additional pertinent information regarding the toxicity of the "generic muds . "

A DIVISION O F E XX O N  CO RPO R A TIO N



I believe that a meeting to discuss the fates a n d  effects of drilling fluids has 
great potential for the e x c h a n g e  of information o n  this imoortant tome. I will 
be in touch with y o u  to discuss y o u r  desire for this exchange.

RH W :jlp
C M R : E N G R 0 3 9

Attachment

R. H. W e a v e r

xc: Senator 3ettve F a h r e n k a m n

Senate Resource Committee
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The Generic Mud Concept for Offshore Drilling for NPDES 
Permitting
by R.C. Ayers Jr. and T.C. Sauer Jr.. Exxon Production Research Co., and P.W. 
Anderson. U.S. Environmental Protection Agency

C opyright 1983, IA D C /S P E  1983 D rilling C on le ren ce

This paper w as presented at the IA D C /S P E  1983 D rilling C on ference held  in N ew  O rlea ns. L o uis iana . Fe bru ary 2 0 -2 3 . 

1983. The m aterial is subiect to correction by Ihe author. P erm ission to copy is restricted 'o  an abstract of not m ore than 

300 words. W rite  S P E . 6200 North C entral E xpressw ay. Drawer 64 706 . D allas, T e x a s  7=206.

INTRODUCTION
ABSTRACT

U. S. Environmental Protection Agency (EPA), 

Region II granted the first offshore drilling NPDES 

permits to the mid-Atlantic Operators in 1978. The 

generic or standard mud concept was developed by the 

Offshore Operators Committee with EPA Region II in 

order to provide the agency with an understanding of 

and conttol over mud components and discharges 

without requiring the operators to perform redundant 

bioassay and chemical tests every time mud was 

discharged. The generic mud concept has subsquently 

been incorporated into permits issued by EPA Regions 

I and IX. Regions III and X are considering the use 

of generic muds in future permits.

Eight basic mud types were defined which en­

compassed virtually all water base muds used on the 

Outer Continental Shelf (OCS). A bioassay test 

procedure, adapted from the EPA/Corp of Engineers' 

Procedure for dredged material, was developed and a 

test program conducted on samples of field muds, 

representative of each of the e.ght basic types. 

Operators were then allowed to discharge muds of the 

eight types without conducting additional bioassays. 

Results of the test program indicate that all eight 

generic muds demonstrated low toxicity.

The eight generic muds contain primarily major 

components and do not consider specialty chemicals 

sometimes required to remedy special drilling 

problems (i.e., lost returns materials, lubricants, 

defoamers, etc.). This situation is being handled by 

the use of an "approved additive list" naming 

additives for use which do not significantly afljct 

mud toxicity.

The API is developing a standard bioassay pro­

cedure based on the Region II protocol for testing 

of specialty chemicals in standard muds, and service 

companies are already using parts of this procedure 

to gain approval for use of their products.

References and illustrations at end of paper.

In 1978 the U.S. Environmental Protection 

Agency (EPA), Regicn II granted the first offshore 

drilling NPDES permits to operators drilling on 

leases in the Baltimore Canyon. As a permit 

condition, the operators were required to perform a 

jointly funded drilling mud bioassay program.

Prior to initiating the test program, the 

Offshore Operator Committee Task Force on Environ­

mental Science with EPA Region II developed an 

acceptable drilling mud bioassay procedure and a 

spectrum of eight general mud types that included 

essentially all water base compositions.^ 

Previously, the agency had not recognized differ­

ences in water base mud systems and had classified 

all muds 1n only two categories, oil or water 
based. The generic mud concept and the EPA Region 

II bioassay procedure evolved from this effort!

The approach has proven to be practical and 

the generic mud concept, supported by the Region II 

bioassay results, has subsequently been incor­

porated into peimits Issued by EPA Regions I and 

IX. EPA Regions III and X are considering the use 

of generic muds in future permits.

The Mid-Atlantic Bioassay Program was funded 

by the Mid-Atlantic Dperators. The bioassay tests 

were conducted by Energy Resources Company and 

Nornandeau Associates under the supervision of 

Exxon Production Research Company.

GENERIC Mi.'O CONCEPT

The generic muds were identified by reviewing 

the permit requests and selecting the minimum 

number of mud systems which would cover all those 

named by the prospective permittees. Eight 

different mud systems were identified which 

encompass virtually all water based muds used on 

the OCS (Table 1). As opposed to naming a set 

concentration for each component in each mud 

system, concentration ranges were specified to 

allow the operators sufficient flexibility to 
drill safely.

327
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\

In the eight generic mud systems, only major 

components are specified. Specialty additives (e.g. 

lost circulation materials, lubricity agents, etc.) 

needed for special drilling situations are not 

named. If an unanticipated need for an additive of 

this type arose, the operator was required to submit 

to the agency chemical composition, usage rates, and 

toxicity data on the additive prior to its use.

Based on this information, the EPA Regional 

Administrator would either approve or disapprove 

discharge of mud containing the additive on a case 

by case basis. If there was a continuing need for 

the additive, the operator could then submit 

bioassay data on mud containing the additive. 

Discharge would be allowed if the additive did m  

greatly increase mud toxicity. Once an additive 

became "approved" in this way, future discharge of 

muds containing the additive would be allowed 

without conducting additional bioassays. It should 

be noted that any of the generic muds may contain 

one or more specialty additives; however, the 

presence of an approved specialty additive in a 

generic mud does not change the generic mud type.

B! '■’•'ISAY TESTS

Ninety-six hour bioassay tests are a standard 

method for determining acute toxicity. In these 

tests, sets of test organisms are subjected to 

different concentrations of toxicant for 96 hours 

and the number of organisms surviving at each 

concentration within the 96-hour time frame is 

noted. A plot of mortality as a function of 

toxicant concentration is prepared and the con­

centration required to kill 50% of the test organ­

isms is taken off the plot (Figure 1). This is 

called the 96-hour LC5 0 . Bioassay tests are useful 

because they are comparatively rapid and inex­

pensive, and produce a single value to help make a 

judgement on toxicity.

Note that a high LC50 implies low toxicity 
because a high concentration is required to kill 

50% of the test organisms. On the other hand, a low 

LC50 implies high toxicity because a small 

concentration o c the toxicant is needed to kill 50% 

of the test organisms. Table 2 presents a classi­

fication of toxicity grades that is commonly 

used.3.4 LC50 values in excess of 10 ,000 ppm 
are considered practically nonU.*ic,

Bioassay data provides an es- . r -ce of toxic 

concentrations; however, this format ion alone is 

insufficient to predict environmental impact. It is 

equally important to know what concentrations 

actually exist in the marine environment.

EPA REGION 11 BIOASSAY PROCEDURE

The vast majority of bioassays on marine 

organisms have been conducted on toxicants that are 

soluble in seawater. Because drilling mud contains 

solid particles, a special procedure had to be 

developed. The EPA Region II test procedure^ was 

adapted from the U.S. Army Corps of Engineers/EPA 

Bioassay procedure5 f0r determining the toxicity 

of dredged materials and compliance with the ocean 

dumping criteria.

The test divides the drilling fluid into three 

phases: the liquid phase, the suspended particulate

phase, and the solid phase. These phases are

designed to represent the anticipated conditions 

that organisms would be exposed to when drilling 

mud is discharged into the ocean. Certain 

drilling fluid components are water soluble and 

will dissolve in the water column, others are fine 

particulates which would stay suspended, and still 

other material would settle rapidly to the bottom.

The procedure for phase separation follows the 

schematic in Figure 2. To prepare the three test 

phases, a 1:4 ratio by volume of mud to seawater is 

mixed for 30 minutes. The pH is adjusted to that 

near seawater (pH=7.8-9.0) by the addition of 

acetic acid. The slurry is allowed to settle for 

one hour. A portion of the supernatant is 

filtered through a 0.45-micron filter. The 

filtrate is designated as the "liquid phase". The 

remaining unfiltered supernatant of the slurry is 

the "suspended particulate phase", while the "solid 

phase" is the settled solid material at the bottom 

of the mixing vessel.

Two species of test organisms are used in the 

bioassays. The mysid shrimp, Mysidoosis bahia, is 

the test organism for the liquid and suspended 

particulate phases. This species has been shown 

to be exceptionally sensitive to toxic substances 

and is considered to be a representative marine 

organism for bioassay testing by EPA.*’ An LC50 is 
determined in both the liquid and suspended 

particulate phase bioassay tests. The solid phase 

test organism is the hard shell clam, Mercenaria 

mercenaria. No LC50 is determined in the sol id 
phase test. In these tests, clams are exposed to a 

15 mm layer of drilling mud solids (solid phase) 

placed on top of a reference sediment. After 10 

days of exposure, percent survival is determined, 

and the results are statistically compared with 

those obtained from the same test with no mud 

solids present.

131OASSAY TEST RESULTS

The composition, properties, metals analyses, and 

oil and grease analyses of representative samples 

of the eight generic muds tested are shown in 

Table 3. The corresponding Lioassay test results 

are shown in Table During the bioassay

program, only two muds (mud »?. and mud ff7) were 
used in wells drilled in the Baltimore Canyon. The 

other mud samples were obtained from wells drilled 

in the Gulf of Mexico, Utah, Texas, Mississippi, 

Wyoming, and Louisiana. In some of the muds tested 

(Table 1), a few of the component concentrations 

fall slightly outside the range of those listed in 

the eight generic muds. Also in some of the test 

muds, low concentrations of specialty additives 

were present.

In Table 4 the LCc,os f°r t,ie liquid and suspended 
particulate phases are expressed as a function of 

concentration of the phase tested. Two different 

laboratories (Energy Resources Company and 

Normandeau Associates) were used to perform the 

tests. The differences in the LC50 results between 
the laboratories are typical of what one miqnt 

expect from two independent laboratories and are 

an indication of the precision of this type of 

test. In the solid phase tests only mud *2 

demonstrated any statistically significant toxici­

ty. In general, the suspended particulate phase 

of each mud is somewnat more toxic than the liquid 

phase._______________ ________________________________
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The LC50 values expressed in Table 4 are shown 
as parts per million of phase tested. The phases 

were prepared by diluting the mud with seawater in a 

1:4 ratio prior to testing. To determine a measure 

of whole mud toxicity for a particular phase, the 

I C 5 Q  values shown in Table 4 need to be divided by 

five. 7nis is perhaps a more realistic indication of 

mud toxicity. According to the toxicity grade 

classification (Table 2), all the muds fall in the 

slightly toxic to practically non-toxic range.

IMPUTATIONS OF BiOASSAY TEST RESULTS

A comparison of liquid and suspended partic­

ulate phase bioassay results with results from field 

dispersion studies permits an estimate of possible 

toxic effects of mud on pelagic organisms in the 

open ocean. Figure 3 is a plot of steady state 

suspended solids concentration versus transport time 

during a high rate (1 ,000 bbl per hour) mud 
discharge study conducted in the Gulf of Mexico.9 

Transport time (distance where concentration was 

measured/current velocity) represents the time 

required for a parcel of fluid to travel from the 

discharge source to a point where the concentration 

was measured. This type of curve indicates how 

water column solids concentration decreases with 

time due to settling and dilution. Also plottea on 

Figure 3 a;-e the lowest 96-hour LC50 values for the 
suspended particulate phase shown in Table 4, 

corrected to whole mud values (IC50/ 5). In 

addition to the values, we have indicated the lrwest 

96-hour LC50 values for drilling muds presented in a 
recent literature review. 10

To be a threat to biota in the water column, the 

LC5QS should fall at or below the curve at a time of 

96 hours. Note that even the lowest mud 96-hour LC50 
value ( 100 ppm) is more than two orders of magnitude 

above the curve. The only concentrations that exceed 

even this value are those at low transport times 

(<20 minutes) which are representative of con­
centrations near the discharge source. These con­

centrations exist only for a shcrt time while the 

discharge is actually occurring. The implication is 

clear that even the more toxic muds will not cause 

significant biological effects in the water column.

Field studies^.ll have shown that most of the 

solid material settles rapidly near the well site. 

Concentrations in the sediment at the well site may 

remain elevated for some time depending on 

environmental factors (storm frequency, water depth, 

bottom current velocity) that govern resuspension 

and bottom transport. Of the three phases tested 

the solid phase bioassay is the best indicator of 

impact on benthos; however, the solid phase test 

does not yield an LC50 and interpretation of the 
results is difficult. There is some concern over 

the test species used for the solid phase lest. The 

hard shell clam Mercenaria used in tiie solid phase 

test is considerably less sensitive than the mysid 

shrimp used in the liquid or suspended particulate 

test. Both API and EPA are investigat.ng ways to 

improve the solid phase test for water base muds.

O IL BASE MUD AND CUTTINGS B10ASSAY

Discharge of oil base muds on the DCS is pro­

hibited; however, discharge of cuttings generated 

while using oil base muds is allowed provided the 

cuttings are washed and do not cause a sheen.

in recent years service companies nave developed so 

called "nontoxic" oil base muds. These are 

paraffinic oil base formulations that show 

considerably less toxicity in liquid and suspended 

phase bioassays than oil muds containing diesel. 

Some companies are suggesting that it may be safe 

to discharge cuttings generated using these mud 

systems, even without washing. Since cuttings dis­

charges primarily impact the benthos, a solid 

phase bioassay would be the most appropriate 

laboratory test to estimate potential harm. At 

this time, however, no solid phase bioassay test 

acceptable to EPA and the operators is available 

which will accurately measure toxicity of this type 

of discharge. There is a stronq need to develop a 

solid phase bioassay test that will assist regu­

lators in making accurate judgements regarding the 

discharge of oily cuttings.

CONCLUSIONS

« The use of generic muds along with approved 

specialty additives has proved to be a useful 

concept for both regulators and operators. 

Regulators have control over toxicity of 

discharged mud and operators have sufficient 

flexibility to drill safely.

• The liquid and suspended particulate phase 

bioassay tests are adequate to evaluate mud 

toxicity in the water column. Improvements in 

the procedure can be made, but they are 

expected to be minor.

• Because of ^apid settling and dispersion along 

with the relatively high 96-hour LC50S 
observed in the liquid and suspended parti­

culate phase bioassays, it is clear that 

drilling mud discharges do not cause acute 

water column biological effects in the open 

ocean. This in true even for the more toxic 

inuds.

• An improved solid phase bioassay test is 

needed for water base muds. Tho test should 

employ a more sensitive test organism and 

yield an LC5 0 -

• A bioassay test for oily cuttings generated 

w h He drilling with oil muds needs to be 

developed. This is especially important today 

due to the rapid development of the 'low 

toxicity' oi1 muds.
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1. Potassium/Polymer Mud 4. Non-dispersed Mud

Components lbs/bbl Components lbs/bbl

KC1 5-50 Bentonite 5-15
Starch 2 - 1 2 Acrylic Polymer 0.5-2
Cellulose Polymer 0.25-5 Barite 25-180
XC Polymer 0.25-2 Drilled Solids 20-70
Drilled Solids 2 0 - 1 00 Freshwater or Seawater As needed
Caustic 0.5-3
Barite 0-450
Seawater or Freshwater As needed

Seawater/Lignosulfonate Mud 5. Sp'jd Mud (slugged intermittently with

Components lbs/bbl Components lbs/bbl

Attapulgite or Bentonite 10-50 Attapulgite or Bentonite 10-50
Lignosulfonate 2-15 Lime 0.5-1
Lignite 1 - 1 0 Soda Ash/Sodium Bicarbonate 0 - 2
Caustic 1-5 Caustic 0 - 2
Barite 25-450 Barite 0-50
Drilled Solids 2 0 - 1 00 Seawater As needed
Soda Ash/Sodium Bicarbonate 0 - 2
Cellulose Polymer 0.25-5
Seawater As needed

Lime Mud 6 . Seawater/Freshwater Gel Mud M  <■-

Components lbs/bbl Components 1t>~

Lime 2 - 2 0 Attapulgite or Bentonite 10-50
Bentonite 10-50 Caustic 0.5-3
Lignosulfonate 2-15 Cellulose Polymer 0 - 2
Lignite 0 - 1 0 Dri1 led Sol ids 20 - 100
Bari te 25-180 Barite 0-50
Caustic 1-5 Soda Ash/Sodium Bicarbonate 0 - 2
Dri1 led Sol ids 2 0 - 1 00 Lime 0 - 2
Soda Ash/Sodium Bicarbonate 0 - 2 Seawater or Freshwater As needed
Freshwater or Seawater As needed

Table 2. Classification of Toxicity Grade

Toxicant Classification LC

Practically Nontoxic

SIightly Toxic

Moderately Toxic

Toxic

>10,000

1,000-10,000

100- 1,000

1-100

Freshwater/Seawater Mud

Components lbs/bbl

Bentoni te 10-50

Barite 0-180
Caustic 1-3

Lignosulfonate 2 - 6
Lignite 0-4

Cellulost Polymer 0 - 2
Drilled Solids 20 - 100
Soda Ash/Sodium Bicarbonate 0 - 2
Lime 0 - 2
Seawater to Freshwater Ratio l:lappx

Lignosulfonate Freshwater Mud

Components lbs/bbl

Bentonite 10-50

Barite 0-450

Caustic 2-5

Lignosulfonate 4-15

Ligni te 2 - 1 0
Drilled Solids 2 0 - 1 00
Cellulose Polymer 0 - 2
Soda Ash/Sodium Bicarbonate 0 - 2
Lime 0 - 2
Freshwater As needed

Very Toxic <1



Table 3. Components, Properties, Metals, and Oil Content in Field Drilling Fluids Used in Mid-Atlantic Bioassay Program

Components (lbs/bbl)

Barite

Bentonite/Drill Solids 

Chrome Lignosulfonate 

Lignite

Polyanionic cellulose 

Caustic

Other KC1

XC Polymer

Properties

Mud Density (lbs/gal) 

Percent Solids (wt%) 

nil

Chlorides (mg/l) 

Calcium (mg/l)

0/G (ppm-whole mud)'*

Metals (ppm-whole mud)'*

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Vanadium 

Zinc

#1
KC1/Polymer

#2
SW Lignosulfonate

Generic Mud Types 

H 3 #4 #5 #6

Lime Non-dispersed SW Spud SW/FW Gel
#7 #8

LT Lignosulfonate SW/FW Lignosulfonate FW

18.0

18.0

0
0
1.0
2.0

(K.O)
(12.0)1

Salt

176 

32.1 

1.8*{2. 
0.9* 

0 . 2* 
0.9* 

( 10.0 )

8)-

Lime

64.0 10.8* 2 21.2 9.0 15.1
20.0/30.0 20.0*/49.0 22.0/52.0 9.7*/14.1* 25.0/48.0 15.1/28.1
3.5 0 0 0 4.0 1.7*
1.8 0.1 0 0 5.0* 2.8
0 1.0 0 0.5 0.5 0
1.5 n.m. n.in. 0.4* n.m. 1.2*

(1.5)* CMC (0.1) Lime (<0.1)

9.3 12.1 10.4 9.4 9.2 9.1
18.1 43.5 27.8 21.0 21.7 11.6
11.5 n.m. 10.0 n.m. n.m. n.m.

38,000 n.m. n.m. 1,200 n.m. 250
n.m.^ 650 1 ime n.m. n.m. 40

2,200 1,800 180 290 70 40

1 2 3 2 3 2
24,800 141,000 76,200 13,300 2,800 25,C00

<1 <1 <1 <1 <1 <1
14 227 192 10 16 2
2 11 8 7 5 2
2 <1 4

o
4 •a

<1 <1 <1 <1 <1 <i
6 8 3 4 6 l
9 18 27 22 35 6

20 181 58 16 21 12

in KC1 mud; - Soda Ash (4.0), Aluminum Stearate (0.5), Sawdust (<.l), Lime (<,

9.6

24.1

10.8
7,500

n.m.

50

<1
11,500

<1
265

26

24

<1
6
30

82

9.3

16.4

9.0

1,800

40

80

3

14,000

<1
48

4 

9

<1
8
18

15

2 - n. in. - not measured
3 - Chrome lignosulfonate concentration estimate from chromium content calculation (3% Cr in chrome lignosulfonate)

4 - Oil and grease analyses conducted by Energy Resources Co., Cambridge; Metals analyses conducted by SCR Inc., Houston 

* Estimated concentration outside range designated in generic mud systems (Table 1)
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