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D e v o e  M a r i n e  C o a t i n g s  C o .

4000 Dupont Circle 
Louisville, Kentucky 
40207

#
Division o f Grow G roup , Inc.

March 17, 1987

Senate Office of Research 
1100 J Street 
Suite 650
Sacramento, California 95814 

Attention: Ms. Mary Morgan 

Subject: TBT-Free Anti-foulings

Dear Ms. Morgan:

I appreciated your time today to discuss the TBT issue and the avail­
ability of viable, proven and economical alternatives. Per your 
request, the following are TBT free anti-foul1ngs manufactured by 
Devoe Marine Coatings Co.:

Devran 214 - A high performance anti-fouling based on cuprous 
oxide which provides up to two years protection under normal 
fouling conditions.

Devran 216 - An economical high performance anti-foul 1ng based 
on cuprous oxide providing a long service life 1n normal fouling 
waters.

Devran 223 - A high performance controlled low ablation anti- 
fouling based on cuprous oxide which will provide up to two 
years protection in severe fouling environments,

ABC #3 - An ablative (self-polishing) high performance anti- 
fouling based on cuprous oxide which will provide five years + 
anti-fouling protection when the proper dry film thickness is 
applied. The ablative mechanism prevents the attachment of 
fouling organisms and creates a smoothing action which reduces 
the drag resistance of the vessel. This product is utilized 
where long life fouling protection in severe service is required. 
It provides anti-fouling properties in both the stationary and 
dynamic states.
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As we discussed over the telephone, 1t 1s our belief that nearly all of 
the major marine coatings manufacturers possess a complete line of tin 
free anti-foul1ngs. With respect to the copolymer or ablative tech­
nology which represents the extreme end of the high performance spectrum, 
there are several manufacturers marketing tin free products. Therefore, 
it is apparent that the claims made by the "pro tin interests" concerning 
the lack of "iable alternatives to TBT are completely unfounded.

Should you require any additional 1nformat1on_or wish our advice con­
cerning this important Issue, please feel Tree To~To’nTact the undersigned.

Very truly yours,

DEVOE MARINE COATINGS CO.

Robert H. Osmer 
Vice President

RH0:lr
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W h y  D o  A r e a  P l a n s ?

The planning process is a way of settling differences, it is a way of 
deciding how to manage and use state lands. There are many different ideas on 
how state lands should be used, and sometimes these proposed uses have the 
potential to conflict with each other. However, with advance planning, many 
potentially conflicting uses can occur in the same area. Through the planning 
process, the people of the state can help choose the ways the lanu should be 
managed. The plans also make it clear to the public what choices have been 
made and the reasons for those choices.

X h e  P l a n n i n g  P r o c e s s

Public Identifies Issues - Public meetings are held to learn of local 
problems, interests, and concerns about state lands.

Gather Information - Information about natural resources (oil and gas, 
minerals, fish, forests, soils, etc.), existing land uses and ownership, and 
economic and social characteristics is gathered, mapped, and analyzed.

Prepare Plan Alternatives - Different land use plans are developed using
public comments, resource information, and state policy.

Public Reviews Alternatives - Public meetings are held to review alternatives.

Prepare Draft Plan for State Lands - Public comments are reviewed, conflicts 
are resolved, a preferred alternative is selected, and a draft plan is 
written.

Public Reviews Draft Plan - Public hearings are held on the draft plan.

Prepare Final Plan - Changes to the draft plan are made based on public
comments. Final plan recommendations are developed.

Adopt and Implement the Plan - The Commis.ioner of the Department of Natural 
Resources adopts the final plan. The plan guides the state's land management 
decisions.



S t a t u s  o f  A r e a  P l a n s

Bristol Bay. Adopted in September, 1984. Covers 13 million acres of 
state-owned and state-selected land. Copies are available at DNR Information 
Offices and have been sent to state depository libraries.

Copper River Basin. Adopted in November, 1986. Covers 3.3 million acres of
state-owned and state-selected land. Copies are available at DNR Information 
Offices and have been sent to state depository libraries.

Haines/Skagway. Adopted in June, 1979. Covers 400,000 acres of state-owned 
or state-selected land. Superseded by the Alaska Chilkat Bald Eagle Preserve 
Management Plan (September, 1985) and the Haines State Forest Management Plan 
(February, 1986). Copies of all three plans are available at DNR Information 
Offices and have been sent to state depository libraries.

Kuskokwim Basin. This plan is for 16.6 million acres of state-owned or
state-selected land. Alternatives have been developed and will be discussed
at public meetings in late March and early April, 1987. A plan will be
drafted during the spring and summer, reviewed at public meetings in the fall 
of 1987, and adopted by February, 1988. The plan will address such issues as
land offerings, oil and gas development, mining, coal development, fish and
wildlife habitat, and recreation. Special emphasis will be placed on
preserving access to state lends.

Northwest. This plan is for 10 million acres of state-owned or state-selected 
lands in the Bering Straits region, the Northwest Arctic Borough, and the far 
western segment of the North Slope Borough. Alternative land use patterns
have been developed and will be discussed at public meetings in late March and 
early April, 1987. The plan will be drafted during the spring and summer, 
reviewed at public meetings in the fall of 1987, and adopted in February,
1988. Subsistence is an important use of resources in the Northwest. Other 
issues of importance are access to state land, reindeer grazing, land 
offerings, trapping cabins, oil and gas development, and mining.

Prince of Wales Island. An area plan covering the southwestern part of the 
island was adopted in June, 1985. The remainder of the island is the subject
of an ongoing plan. This plan is for 30,000 acres of state-owned or state-
selected uplands and about one million acres of adjacent tidelands and sub­
merged lands. Alternative management schemes will be discussed at public 
meetings in the spring of 1987. A draft plan will be distributed in the fall 
of 1987, with adoption of the final plan anticipated in March, 1988. The plan 
will address such issues as land offerings, log transfer and storage facili­
ties, floating camps, floathomes, sea-farming, and state selections from the 
Tonqass National Forest.



Prince Williara Sound. This plan is for 850,000 acres of state-owned or 
state-selected uplands and most of the tidelands and submerged lands in Prince 
William Sound. A plan will be drafted by June, 1987, discussed at public 
meetings in the fall, and adopted by December, 1987. The plan will address 
such issues as land offerings, the location of commercial and public 
recreation facilities, floathomes, aquaculture, sea-farming, state selections 
from the Chugach National Forest, mooring areas, and access to the beach, 
lakes, streams, and important hunting and fishing areas.

Susitna. Adopted in April, 1985. Covers 9.5 million acres of state-owned and 
state-selected land. Copies are available at DNR Information Offices and have 
been sent to state depository libraries.

Tanana Basin. Adopted in April, 1985. Covers 12.5 million acres of state- 
owned and state-selected land. Copies are available at DNR Information 
Offices and have been sent to state depository libraries.

F o r  m o r e  i n f o r m a t i o n  o n  a r e a  

p l a n s ,  c o n t a c t :

Dept, of Natural Resources 
L a n d  and Water Mgt.
Resource Allocation Section 
P.O. B o x  7-005 
Anchorage, Alaska 99510 
(907) 561-2020
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B y : B e n a to re  W in e g r a d , F o w le r ,  a nd  G a r r o t t  
In t r o d u c e d  a n d  re a d  f i r s t  t im e :  F e b r u a r y  6 ,  1987 
A s s ig n e d  t o :  E c o nom ic  and  E n v ir o n m e n t a l  A f f a i r s

A B IL L  ENTITLED

1 AN ACT c o n c e r n in g

2 A n t i f o u l i n g  P a in t s  - R e g u la t io n

3 FOR t h e  p u rp o s e  o f  p r o h i b i t i n g  c e r t a i n  p e r s o n a  f ro m  d i s t r i b u t i n g ,
4 p o s s e s s in g ,  s e a l i n g ,  o f f e r i n g  f o r  s a l e ,  u s i n g ,  o r  o f f e r i n g
5 f o r  u s e  an y  a n t i f o u l i n g  p a in t s  c o n t a in in g  t r i b u t y l t i n ;
6 p r o v i d i n g  c e r t a in  e x c e p t io n s ;  d e f i n i n g  c e r t a i n  it e m s ;
7 a l l o w i n g  c e r t a in  p e rs o n a  t o  d i s t r i b u t e ,  s e l l ,  p o s s e s s ,  and
8 a p p ly  c e r t a i n  a n t i f o u l i n g  p a in t s  u n d e r  c e r t a i n  c o n d i t io n s ;
9 p r o v i d i n g  f o r  th e  sc o p e  a n d  a p p l i c a t i o n  o f  t h iB  A c t ;

10 r e q u i r i n g  t h e  S ta te  S e c r e t a r y  o f  A g r i c u l t u r e  t o  a d o p t
11 c e r t a i n  r e g u la t io n s  b e f o r e  a  c e r t a i n  d a t e ;  p r o v id i n g  f o r
12 s e iz u r e s  a n d  p e n a l t i e s  u n d e r  t h i s  A c t ;  r e q u i r i n g  th e

\  ^  P .  D e p a rtm e n t  o f  H e a lt h  a nd  M e n t a l H y g ie n e  t o  d e v e lo p  c e r t a in
14 s t a n d a r d s  a n d  r e g u la t e  c e r t a i n  it e m s  i n  t h i s  A c t ;  r e q u i r i n g
15 th e  D e p a rtm e n t  o f  N a t u r a l  R e s o u rc e s  t o  d e v e lo p  a c e r t a in
16 p ro g ra m  by  a c e r t a in  d a t e  i n  c o o r d in a t io n  a nd  c o n s u l t a t io n
17 w i t h  c e r t a i n  g r o u p s ;  r e q u i r i n g  c e r t a i n  p u b l i c a t i o n s  u n d e r
19 t h i s  A c t ; p r o v id i n g  f o r  c e r t a i n  e f f e c t i v e  d a t e s  f o r  c e r t a in
19 p r o v is io n s  o f  t h i s  A c t ;  a nd  g e n e r a l l y  r e l a t i n g  t o  th e
20 r e g u l a t i o n  o f  th e  d i s t r i b u t i o n ,  p o s s e s s io n ,  s a l e ,  o f f e r i n g
21 f o r  s a l e ,  u s e ,  a nd  o f f e r i n g  f o r  u se  o f  a n t i f o u l i n g  p a in t s
22 c o n t a in in g  t r i b u t y l t i n .

23 BY a d d in g  t o

24 A r t i c l e  - A g r ic u l t u r e
25 S e c t io n  14-101  t h r o u g h  1 4 - 1 0 6 , i n c l u s i v e ,  t o  be u n d e r  th e
26 new t i t l e  " T i t l e  1 4 . A n t i f o u l i n g  P a in t s 1'
27 A n n o t a te d  Code o f  M a r y la n d
28 (1 9 8 5  R e p la c e m e n t  V o lum e  a n d  1986  S u p p le m e n t )

29 3Y a d d in g  t o

30 A r t i c l e  - ; l t h  - E n v ir o n m e n t a l
31 S e c t io n  11-501  and  11-502  t o  be u n d e r  th e  new s u b t i t l e
32 " S u b t i t le  5 . A n t i f o u l i n g  P a in t s "
33 A n n o t a te d  Code off M a r y la n d
34 (1 9 8 2  R e p la c e m e n t  V o lum e  a n d  1986 s u p p le m e n t )

C

c E X P L A N A T I O N :  C A P I T A L S  I N D I C A T E  M A T T E R  A D D E D  T O  E X I S T I N G  L A W .  
( B r a c k e t s ]  I n d i c a t e  m a t t e r  d e l a t e d  f r o m  e x i s t i n g  l a w .
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SENATE B IM , N o . 499 5

(C ) THE DEPARTMENT SHALL DEVELOP THE EDUCATIONAL PROGRAM 
UNDER SUBSECTION (A ) OF TH IS  SECTION AND THE MATERIALS USED IN  
THE PROCRAM IM  C O O RD IN A T IO N  WTTH THE  f .TATE  DEPARTMENT OF 
AGRICULTURE AND IN  CONSULTATION W ITH  THE .MARINE TRADES AND W ITH  
REPRESENTATIVES OF THE BOATING PUBL IC .

SECTION 3 . AND BE IT  FURTHER ENACTED, T h a t  S e c t io n  1 o f  
t h i s  A c t s h a l l  t a k e  e f f e c t  Decamber 1 ,  1 9 8 7 .

SECTION 4 .  AND BE IT  FURTHER ENACTED, T h a t  S e c t io n  2 o f  
t h i s  A c t s h a l l  t a k e  e f f e c t  June 1 ,  1 9 8 7 .



4 SENATE BILL No. 499

SECTION 2 . AND SE IT  FURTHER ENACTED, T h a t  t h e  Laws O f 
M a ry la n d  r e a d  a s  f o l l o w a :

A r t i c l e  -  H e a l t h  - E n v ir o n m e n t a l

' SUBT ITLE 5 .  ANT IFOULING  PAINTS

11 - 5 0 1 .

(A ) THE D E F IN IT IO N S  IN  S 1 4 -101  OF THE AGRICULTURE ARTICLE 
APPLY IN  T H IS  SU BT ITLE .

(B ) ALSO , IN  TH IS  SU B T ITLE , "WATER QUALITY STANDARD" HAS 
THE SAME MEANING AS PROVIDED IN  COMAR 1 0 ,5 0 .0 1 .

1 1 - 5 0 2 .

THE DEPARTMENT SHALL:

( 1 )  DEVELOP BY DECEMBER 1 ,  1987 A WATER QUALITY
STANDARD FOR THE CONCENTRATION OF TR IB U TYLT IN  IN  THE WATERS OF 
THE STATE THAT IS  SU FF IC IEN T  FOR THE PROTECTION OF AQUATIC L IF E ; 
AND

( 2 )  REGULATE  P O IN T  SO URCES  O F  R E L E A S E  O F  T R I B U T Y L T IN  
IN  ACCORDANCE W ITH  THE WATER Q U A L IT Y  STANDARD D E V E L O P E D  UNDER 
IT EM  ( 1 )  O F  T H I S  S E C T IO N .

A r t i c l e  - N a t u r a l  R e s o u rc e s

8 - 7 0 3 .1 .

(A ) THE DEPARTMENT SHALL DEVELOP AND IMPLEMENT BY AUGUST 1 , 
1987 AN EDUCATIONAL PROGRAM TO ADVISE BOATERS, BOATYARDS, MARINE 
SUPPLIERS, AND OTHER USERS OF ANT IFOULING  PAINTS ON:

( 1 )  THE  P R O V I S IO N S  OF T I T L E  1 4  OF TH E  A G R IC U L T U R E  
A R T IC L E ,  T I T L E  1 1 ,  S U B T I T L E  5 O F  TH E  HEALTH -  ENV IRON M ENTAL  
A R T IC L E ,  AND T H I S  S E C T IO N ;

{ 2 )  TH E  T O X IC  P R O P E N S I T I E S  TO M A R IN E  L I F E  OF
A N T IF O U L IN G  P A IN T S  C O N T A IN IN G  T R I B U T Y L T IN  COMPOUNDS; AND

( 3 )  THE A V A IL A B IL IT Y  OF SUBSTITUTE P A IN T S .

(B ) THE DEPARTMENT SHALL:

( 1 )  PUBLISH FOR USE BY THE PUBLIC A DETA ILED  L IS T IN G
OF ANTIFOULING P 'IN T S  IN  USE IN  THE STATE THAT CONTAIN
TR IBUTYLTIN  AND THOSE THAT DO NOT; AND

(2 )  P U B IIS H , TO THE EXTENT P O S S I3L E , WHICH
ANTIFOULING PAINTS CONTAINING TR IB U TYLT IN  HAVE ACCEPTABLE RELEASE 
RATES, AS DEFINED IN  5 14-101  OF THE AGRICULTURE A R T IC LE .
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OFFER FOR USE ANY ANT IFOULING  PA INT CONTAINING A TR IB U TYLT IN
COMPOUND.

(B ) ( 1 )  A PERSON MAY D IST R IB U TE  OR SELL AN ANTIFOULING  
PAINT CONTAIN ING A TR IB U TYLT IN  COMPOUND W ITH  AN ACCEPTABLE
RELEASE RATE TO THE OWNER OR AGENT OF A COMMERCIAL 30ATYARD.

( 2 )  THE OWNER OR AGENT OF A COMMERCIAL BOATYARD MAY 
POSSESS AND APPLY OF PURCHASE FOR APPLICAT ION AN ANT IFOULING  
PAINT CONTAIN ING TR IB U TYLT IN  W ITH  AN ACCEPTABLE RELEASE RATE, IP
THE ANT IFOULING  P A IN T ;

SENATE BILL NO. 499 3

B O A T Y A R D ;  A N D
( I )  IS  APPLIED  ONLY W IT H IN COMMERCIAL

( I I )  IS  APPLIED  ONLY TO VESSELS EXCEEDING 2S 
METERS IN  LENGTH OR THAT HAVE ALUMINUM HULLS.

(C ) T H IS  SECTION DOES NOT P R O H I3 IT  THE SALS , USE,
D IS T R IB U T IO N , OR POSSESSION OF AN ANT IFOULING  PA INT CONTAIN ING A
TR IBUTYLT IN  COMPOUND, IF  THE ANT IFOULING  P A IN T ;

( 1 )  IS  IN  A SPRAY CAN OF 16 OUNCES OR LESS ;

( 2 )  IS  COMMONLY REFERRED TO AS AN OUTBOARD OR LOWER
DRIVE U N IT  P A IN T ; AND

(3 )  HAS AN ACCEPTABLE RELEASE RATE,

1 4 - 1 0 3 .

T H IS  T IT L E  DOES NOT IN FR IN G E  ON INTERSTATE COMMERCE, AND 
OUT-OF-STATE VESSELS THAT HAVE AN ANT IFOULING  PA INT CONTAIN ING A 
TR I3U T YLT IN  COMPOUND IN  EXCESS OF AN ACCEPTABLE RELEASE RATE MAY 
TRAVEL AND DOCK IN  STATE WATERS.

1 4 - 1 0 4 .

THE SECRETARY SHALL ADOPT REGULATIONS 3EF0RE SEPTEMBER 1 5 , 
1907 TO CARRY OUT THE PROVISIONS OF TH IS  T IT L E .

1 4 - 1 0 5 .

(A ) THE DEPARTMENT MAY S E IZ E  ANY ANTIFOULING  PA INT THAT IS  
HELD FOR SALE OR D IS T R IB U T IO N , USED , OR POSSESSED IN  V IOLATION OF 
TH IS  T IT L E .

(B ) ANY ANT IFOULING  PA INT SE IZED  BY THE DEPARTMENT UNDER 
TH IS SECTION IS  DEEMED FORFEITED TO THE STATE.

1 4 - 1 0 6 .

A PERSON WHO VIOLATES ANY PROVISION OF T H IS  T IT L E  IS  GUILTY 
OF A MISDEMEANOR AND ON CONVICTION IS  SUBJECT TO A F IN E  NOT 
C.AU&1SU1NU

:

i
!



2 SENATE BIH< No. 499

A r t i c l e  - N a t u r a l  R e s o u rc e s
s e c t io n  8 - 7 0 3 , 1
A n n o ta te d  Cods o f  M a r y la n d
(1 9 8 3  R e p la c e m e n t  V o lum e  an d  1986  S u p p le m e n t )

BY adding •( i

SECTION 1 .  3E IT  ENACTED BY THE GENERAL ASSEMBLY OP 
MARYLAND, T h a t  t h e  Laws o f  M a r y la n d  r e a d  a s  f o l l o w s :

A r t i c l e  - A g r i c u l t u r e

T IT L E  1 4 . ANT IFOULING  PAINTS

1 4 - 1 0 1 .

(A ) IN  TH IS  T IT L E  THE FOLLOWING WORDS iiAVE THE MEANINGS 
IN D IC A T ED .

( 3 )  "ACCEPTABLE RELEASE RATE" MEANS A MEASURED RELEASE RATE 
EQUAL TO OR LESS THAN 1 .0  MICROGRAM PER SQUARE CENTIMETER PER DAY 
AT STEADY STATE CONDITIONS DETERMINED IN  ACCORDANCE WITH THE U . S .  
ENVIRONMENTAL PROTECTION AGENCY TESTING  PROCEDURE, AS OUTLINED IN  
THE AGENCY'S C ALL-IN  NOTICE OF JULY 2 9 , 1986  ON TR IBUTYLT IN  IN  
ANT IFOULING  PAINTS UNDER THE FEDERAL IN S E C T IC ID E , FU N G IC ID E , AND 
RODENTIC IDE ACT.

(C ) "ANTIFOULING PAINT" MEANS A COMPOUND, COATING, P A IN T , 
OR TREATMENT APPLIED OR USED FOR THE PURPOSE OF CONTROLLING 
FRESHWATER OR MARINE FOULING ORGANISMS ON VESSELS .

(D ) "COMMERCIAL BOATYARD" MFANSi

(1 )  A F A C IL IT Y  THAT ENGAGES FOR H IR E  IN  THE 
CONSTRUCTION, STORAGE, MAINTENANCE, R E P A IR , OR REFURBISHING OF 
VESSELS : OR

(2 )  AN INDEPENDENT MARINE MAINTENANCE CONTRACTOR WHO 
ENGAGES IN  ANY OF THE A C T IV IT IE S  UNDER PARAGRAPH (1 )  OF TH IS  
SUBSECTION.

(E )  "TR IBUTYLT IN  COMPOUND" MEANf, ANY ORGANOTIN COMPOUND 
THAT HAS 3 NORMAL BUTYL GROUPS ATTACHED TO A T IN  ATOM AND W ITH OR 
WITHOUT AN A N IO N , SUCH AS CHLORIDE , FLU O R ID E , OR J X ID E .

(F )  ( 1 )  "VESSEL" MEANS A WATERCRAFT OR OTHER CONTRIVANCE 
USED AS A MEANS OF TRANSPORTATION ON WATER, WHETHER 
SELF-PROPELLED OR OTHERWISE.

( 2 )  "VESSEL" INCLUDES BARGES AND TUGS.

1 4 - 1 0 2 .

(A ) EXCEPT AS PROVIDED IN  SUBSECTION (B ) OF TH IS  SECTION , A 
PERSON MAY NOT D IS T R IB U T E , POSSESS, S E LL , OFFER FOR SA I E ,  USE, OR
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FURTHER  REFER R ALS :

1 * 1

(L J l *

T h e Resources

D A T E :.

Committee has considered SB 131 an

"An Act regulating the sale and use of TBT-based marine antifouling paints 
and coatings; and providing for an effective date.M

B E o a m m s :

replace with * )IC S  /  0  t (

[ ] attached amendment(s)

K f  do pass 

] do not pass 

] no recommendation 

] individual recommendations 

] additional referral to the

M S Q E 3 S : [ ] letter of intent

\.lsfthe same title 

[ ] a new title

Committee

A T TA C K S HER FISCAL NOTE(s):

[ fiscal impact 

[ 3 zero fiscal note 

C 3 zero with analysis

S 1 G M U K  DO P A S S :

X W  S  0 M

[ ] same as previous fiscal note

published ___________________

[ ] same as previous zero fiscal

note published ______________

SIGKEK OTHER 1RECQKHEMDAXI0KS:

(1 diJLfajL*d(
Chairman's signature
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REQUEST:
Bill Version:

- Publish Date:___________________

STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE * j f - ' \

Revision Date:
Tnie ;An Act Regulating to the sale and 

use of TBT-based marine .anttriPUlM Pa 1 nts & coatin

Agency Affected: Environmental Conservation 
B R U : Environmental Health ”

Sponsor: Senator Zharot 
RequestorTSenator Zharoff

rnmpon^nMi «-■ Sanitation

EXPENDITURES/REVENUES: (Thousands of Ddlas)

OPERATING FY 87 FY 88 FY 89 FY 90 FY 91 FY 92
PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES
EQUIPMENT
LAND &  STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS

-0- 10.7 10.7 5.3 5.3 5.3
-0- 1 .4 1.4 1.0 1.0 1.0

- - .0 ”1.0 I.U-I 1.0 t . o .0 1.0 1.0
-0- 0..8 0.8 0 .5 0,5 0.5 •
- 0- - ■?- - 0--1W -0- -{)- -0- - 0-
-Q-. -0- _____ -0- __ - 0- r  -o - - 0-

TOTAL OPERATING - 0- 15.9 15.9 8.8 8.8 8.8

CAPITAL -0- -0- * -0- -0- -0- - 0-

REVENUE -0- -0- -0- -0- -0" -0-

FUNDING: (Thousands of Dollars)
•

GENERAL FUND -0- 15.9 15.9 8.8 8.8 8.0
FEDERAL FUNDS -0- . -0- - 0- - 0- -0- -0-
OTHER -0- -0- -0- -0- -0- -0-
TOTAL -n- 15 .9 Ifa.y 8.8 8.8 8.8

POSITIONS:

FULL-TIME 0 0 0 0 0 0
PART-TIME 0 0 n 0 0 0
TEMPORARY

-0 ..Q... Q______ _____ fi. __Q
ANALYSIS : 'Attach a separate page if necessary) This fiscal note assumes that the 

department will only monitor the sale of TBT. This will entail on-site 
inspection and monitoring of wholesale and retail outlets. It will also 
involve the investigation and preparation of appropriate enforcement actions. 
SEE ATTACHED
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j k l n s k a  j§iai£ J iB Q x s lc d u x t
H O U S E  O F  R E P R E S E N T A T IV E S  

C O M M I T T E E  O N  R E S O U R C E S

P O U C H  V  

J U N E A U .  A L A S K A  0 9 6 1 1  

( 9 0 7 )  4 6 3 * 3 7 1  S

R e p r e s e n t a t i v e  A d e l h e i d  H e r r m a n n ,  c o - C h a i r  -  4 6 5 - 4 9 4 2  ^ ^  
R e p r e s e n t a t i v e  S a m  C o t t e n ,  c o - C h a i r  -  4 6 5 - 3 7 1 5

C o m m i t t e e  S c h e d u l e  M a r c h  2 3  -  2 7 . ,  1 9 8 7

M o n d a y . M a r c h  2 3 ,  1 9 8 7
8 : 3 0  -  1 0 : 0 0  a . m . ,  C a p i t o l  1 2 4

A D F & G :  B r i e f  P r e s e n t a t i o n  r e g a r d i n g  A N W R

* H B  1 4 9  " A n  A c t  r e l a t i n g  t o  c e r t a i n  o i l  t e r m i n a l  
o o e r a t o r s ;  a n d  o r o v i d i n g  f o r  a n  e f f e c t i v e  
d a t e . "

T u e s d a y , M a r c h  2 4 ,  1 9 8 7  
8 : 3 0  -  1 0 : 0 0  a . m . ,  C a p i t o l  1 2 4

T E L E C O N F E R E N C E  -  L I S T E N  O N L Y

* H B  1 0 8  " A n  A c t  r e l a t i n g  t o  a q u a t i c  f a r m i n g ;  a n d  
p r o v i d i n g  f o r  a n  e f f e c t i v e  d a t e . "

W e d n e s d a y , M a r c h  2 5 ,  1 9 8 7  
3 : 3 0  -  1 0 : 0 0  a . m . ,  C a p i t o l  1 2 4

T E L E C O N F E R E N C E  -  L I S T E N  O N L Y

H B  1 0 8  " A n  A c t  r e l a t i n g  t o  a q u a t i c  f a r m i n g ;  a n d  
p r o v i d i n g  f o r  a n  e f f e c t i v e  d a t e . "

T h u r s d a y , M a r c h  2 6 ,  1 9 8 7  
8 : 0 0  -  1 0 : 0 0  a . m . ,  C a p i t o l  1 2 4

8:00 a.m.

* H B  1 1 8  " A n  A c t  r e l a t i n g  t o  d e c i s i o n s  o n  
r i g h t - o f - w a y  l e a s e  a p p l i c a t i o n s . "

8 : 3 0  a . m .

T E L E C O N F E R E N C E  -  L I S T E N  O N L Y

H B  1 0 8  " A n  A c t  r e l a t i n g  t o  a q u a t i c  f a r m i n g ;  a n d  
p r o v i d i n g  f o r  a n  e f f e c t i v e  d a t e . "



Alaska jBintz ^Legislair »
H O U S E  O F  R E P R E S E N T A T IV E S  

C O M M IT T E E  O N  R E S O U R C E S

P O U C H  V  

J U N E A U . A L A S K A  9 9 8 1 1  

( 9 0 7 )  4 8 3 - 3 7 1 3

F r i d a y , M a r c h  2 7 ,  1 9 8 7
8 : 3 0  -  1 0 : 0 0  a . m . ,  C a p i t o l  1 2 4

H B  1 3 8  " A n  A c t  r e g u l a t i n g  t h e  s a l e  a n d  u s e  l  i
T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t s  a n d  
c o a t i n g s ?  a n d  p r o v i d i n g  f o r  a n  e f f e c t i v e  
d a t e . "

* H J R  2 3  R e l a t i n g  t o  t r i b u t y l t i n .

P E N D I N G  T R A N S M I T T A L :

S B  1 3 1  " A n  A c t  r e g u l a t i n g  t h e  s a l e  a n d  u s e  o f  
T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t s  a n d  
c o a t i n g s ;  a n d  p r o v i d i n g  f o r  a n  e f f e c t i v e  
d a t e . "
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O f f e r e d  i n  t h e  SENATE By Z h a r o f f

TO:  SB 131

A M E N D M E N T

P a g e  2 ,  l i n e  3 :

D e l e t e  a l l  m a t e r i a l  a n d  i n s e r t :

. i ( l )  " T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t  o r  c o a t i n g "  m e a n s  a  

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

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

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

e n v i r o n m e n t ; 11

- 1 - 3/6/87



Introduced: 2/18/87 5-0657A
Referred: Labor & Commerce

1 IN  THE SENATE

2

BY ZHAROFF, EL IA S O N , JOSEPHSON, 
SZYM ANSKI, KERTTULA, DUNCAN, 
UEHLING AND STURGULEWSKI

SENATE BILL NO. 131 am

3 IN THE LEGISLATURE OF THE STATE OF ALASKA

4 FIFTEENTH LEGISLATURE - FIRST SESSION

5 A BILL

6 For  an Act e n t i t l e d :  "An Act r e g u l a t i n g  t he  s a l e  and use  o f  TBT-based

7 mar ine a n t i f o u l i n g  p a i n t s  and c o a t i n g s ;  and p r o v i d i n g

8 f o r  an e f f e c t i v e  d a t e . "

9 BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

10 * S e c t i o n  1. AS 46.03 i s  amended by a dd i ng  a new s e c t i o n  to r ead:

11 Sec.  46 . 03 . 715 .  SALE AND USE OF TBT-BASED ANTIFOULING PAINT.

12 ( a )  Except  as o t he rwi s e  p r o v i d e d  i n  t h i s  s e c t i o n ,  a pe r s on  may no t

13 s e l l  o r  u se  TBT-based mar i ne  a n t i f o u l i n g  p a i n t  o r  c o a t i ng  i n  t h e

14 s t a t e ,  n o r  may a pe r son  s e l l ,  r e n t ,  o r  l e a s e  i n  t h e  s t a t e ,  o r  impo r t

15 i n t o  t h e  s t a t e ,  o r  use  i n  s t a t e  w a t e r ,  a v e s s e l ,  f i s h i n g  g e a r ,  o r

16 o t h e r  i t em i n t ended  t o  be immersed o r  submerged i n  wa t e r ,  i f  t h e

17 v e s s e l ,  g e a r ,  o r  i t em has b e en  p a i n t e d  o r  t r e a t e d  wi t h  T3T-based

18 mar ine  a n t i f o u l i n g  p a i n t  o r  c o a t i n g .

19 (b)  TBT-based mar ine  a n t i f o u l i n g  p a i n t  o r  c o a t i n g  need no t  be

20 removed from f i s h i n g  g ea r ,  o r  from a v e s s e l  o r  o t h e r  i t em t h a t  was

PI p a i n t e d  o r  t r e a t e d  be f o r e  J u l y  1, 1987,  but  t h e  v e s s e l ,  g e a r ,  o r  i t em

22 may no t  be r e p a i n t e d  or  r e t r e a t e d  w i t h  TBT-based mar ine  a n t i f o u l i n g

23 p a i n t  o r  c o a t i n g .  F i s h  c u l t u r e  o r  c a p t u r e  n t c s  t r e a t e d  wi t h  TBT-based

24 mar ine  a n t i f o u l i n g  c o a t i n g  b e f o r e  J u l y  1, 1987,  may no t  be used  i n

25 s t a t e  wa t e r  on or  a f t e r  J u l y  1,  1992.

26 ( c )  Thi s  s e c t i o n  does  n o t  a pp l y  t o

27 (1)  a v e s s e l  o f  t h e  Un i t e d  S t a t e s  government ;

28 (2)  a f o r e i gn  v e s s e l  t e m p o r a r i l y  i n  s t a t e  wa t e r ;

29 (3)  a v e s s e l  o f  5 , 0 00  g ro s s  t ons  o r  more;  o r

SB0131b SB 131 am



1 (4)  a p a s s en g e r  v e s s e l  of  3 , 000  g r o s s  t ons  o r  more.

2 (d)  In t h i s  s e c t i o n

3 (1) "TBT-based mar ine  a n t i f o u l i n g  p a i n t  o r  c o a t i n g "  means a

4 p a i n t ,  c o a t i n g ,  o r  t r e a tme n t  t h a t  c o n t a i n s  t r i b u t y l t i n ,  or  a

5 t r i - o r g a n o t i n  compound used  as a s u b s t i t u t e  f o r  t r i b u t y l t i n ,  and t h a t

6 i s  i n t e n t e d  t o  c o n t r o l  f o u l i n g  o rgan i sms  i n  t he  f r e s h  wa t e r  o r  mar ine

7 env i ronmen t ;

8 (2)  " v e s s e l "  means w a t e r c r a f t  u sed  o r  c apab l e  o f  b e i ng  used

9 as  a means o f  t r a n s p o r t a t i o n  on wa t e r ,  i n c l u d i n g  a i r c r a f t  equ ipped  to

10 l and  on wa t e r .

11 * Sec.  2.  Thi s  Act t a k e s  e f f e c t  J u l y  1, 1987.

SB 131 am -2- SB013lb
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Introduced: 2/18/87
Referred: Labor & Commerce

5-0657A

BY ZHAROFF, ELIASON, JOSEPHSON,
1 IN THE SENATE SZYMANSKI, KERTTULA AND DUNCAN

2 SENATE DILL NO. 131

3 IN THE LEGISLATURE OF THE STATE OF ALASKA

4 FIFTEENTH LEGISLATURE - FIRST SESSION

5 A BILL

6 For an Act e n t i t l e d :  "An Act r e g u l a t i n g  t he  s a l e  and use  o f  TBT-based

7 mar ine  a n t i f o u l i n g  p a i n t s  and c o a t i n g s ;  and p r o v i d i n g

8 f o r  an e f f e c t i v e  d a t e . "

9 BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

10 S e c t i o n  1. AS 46,03 i s  amended by add i ng  a new s e c t i o n  t o  r ead :

U  Sec .  46 . 03 . 7 15 .  SALE AND USE OF TBT-BASED ANTIFOULING PAINT.

12 ( a)  Except  as o t h e rw i s e  p ro v i d e d  i n  t h i s  s e c t i o n ,  a pe r s on  may not

13 s e l l  o r  u se  TBT-based mar i ne  a n t i f o u l i n g  p a i n t  o r  c o a t i n g  i n  t he

14 s t a t e ,  no r  may a p e r s on  s e l l ,  r e n t ,  o r  l e a s e  i n  t h e  s t a t e ,  o r  impor t

15 i n t o  t he  s t a t e ,  o r  use  i n  s t a t e  w a t e r ,  a v e s s e l ,  f i s h i n g  g e a r ,  o r

16 o t h e r  i t em i n t ende d  t o  be immersed or  submerged i n  wa t e r ,  i f  t h e

17 v e s s e l ,  g e a r ,  o r  i t em has  been  p a i n t e d  o r  t r e a t e d  w i t h  TBT-based

18 mar i ne  a n t i f o u l i n g  p a i n t  o r  c o a t i n g .

19 (b)  TBT-based mar i ne  a n t i f o u l i n g  p a i n t  o r  c o a t i n g  need no t  be

20 removed from f i s h i n g  g e a r ,  o r  from a v e s s e l  o r  o t h e r  i t em t h a t  was

21 p a i n t e d  or  t r e a t e d  b e f o r e  J u l y  1, 1987,  bu t  t h e  v e s s e l ,  g e a r ,  o r  i t em

22 may not  be r e p a i n t e d  or  r e t r e a t e d  w i t h  TBT-based mar i ne  a n t i f o u l i n g

23 pa. ' n t  o r  c o a t i n g .  F i s h  c u l t u r e  o r  c a p t u r e  n e t s  t r e a t e d  w i t h  T3T-based

24 mar i ne  a n t i f o u l i n g  c o a t i n g  b e f o r e  J u l y  1,  1987,  may no t  be used  i n

25 s t a t e  wa t e r  on o r  a f t e r  J u l y  1, 1992.

26 (c)  Thi s  s e c t i o n  does not  app l y  t o

27 (1)  a v e s s e l  o f  t h e  Un i t e d  S t a t e s  government ;

28 (2)  a f o r e i g n  v e s s e l  t e m p o r a r i l y  i n  s t a t e  wa t e r ;

29 (3)  a v e s s e l  o f  5 , 000  g ro s s  t on s  o r  more;  o r

SB0131A -1- SB 131



1 (4) a p a s s enge r  v e s s e l  o f  3 , 000  g ro s s  t on s  o r  more.

2 (d) I n  t h i s  s e c t i o n

3 (1)  "TBT-based" means t r i b u t y l t i n - b a s e d ;

4 (2)  " v e s s e l "  means w a t e r c r a f t  used  o r  c apab l e  o f  be ing used

5 as  a means of  t r a n s p o r t a t i o n  on w a t e r ,  i n c l u d i n g  a i r c r a f t  equipped to

6 l and  on wa t e r .

7 * Sec.  2.  Th i s  Act  t ak e s  e f f e c t  J u l y  1,  1987.

SB 131 -2-

#
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H e i n
3 / 9 / 8 7

5-0470B

O r i g i n a l  s p o n s o r s :  S u n d ,  H e r r m a n n ,
K o p o n e n ,  e t  a l .

IN THE HOUSE EY THE RESOURCES COMMITTEE

CS FOR HOUSE BILL NO.  1 3 8  ( R e s o u r c e s )

IN THE LEGISLATURE OF T H E  STATE Or  ALASKA 

F IFTEENTH LEGISLATURE -  F I R S T  S ES S I ON  

A B I L L

F o r  a n  A c t  e n t i t l e d :  " An  A c t  r e g u l a t i n g  t h e  s a l e  a n d  u s e  o f  T B T - b a s e c

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

f o r  a n  e f f e c t i v e  d a t e . "  !

BE I T  ENACTED BY THE LEGISLATURE OF THE S TA TE  OF ALASKA:

* S e c t i o n  1 .  AS 1 6 . 0 5 . 4 5 0 ( b )  i s  a m e n d e d  t o  r e a d :

{New p r o v i s i o n  ( b )  T h e  C o m m e r c i a l  F i s h e r i e s  E n t r y  C o m m i s s i o n  s h a l l  i s s u e  a  
f o r  v e s s e l

app l ic -  v e s s e -̂ l i c e n s e  u n d e r  AS 1 6 . 0 5 . 4 9 0  t o  e a c h  q u a l i f i e d  v e s s e l  f o r  w h i c h  a

13{ant s  . , . . , . . . ,  , , , . .
'•to s i gn  w r i c t e n  a p p l i c a t i o n  h a s  o e e n  r i l e d ,  a t  a  p l a c e  m  t h e  s t a t e  c e s i g n a t e c

14!s t a t e -  . .  . . . - .
!ment - c “ e  c o m m l s s : i -o n - An a p p l i c a t i o n  s h a l l  c o n t a i n  a  s t a t e m e n t  b v  t h e

app l ic -  a p p l i c a n t  t h a t  t h e  v e s s e l  h a s  n o t  b e e n  p a i n t e d  i n  v i o l a t i o n  o f  AS 4 6 . -

a r e n ’t  0 3 . 7 1 5 .  An a p p l i c a t i o n  s h a l l  c o n t a i n  o t h e r  [ ,  CONTAINING THE] r e a s o n -

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

f e e .  T h e  a p p l i c a t i o n  s h a l l  b e  s i m p l e  i n  f o r m  a n d  s h a l l  b e  e x e c u t e d  b y
18

19

20

21 [
I:

221,
|!II

23:

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

*  S e c .  2 .  AS 4 6 . 0 3  i s  a m e n d e d  by a d d i n g  a  n e w  s e c t i o n  t o  r e a d :

S e c .  4 6 . 0 3 . 7 1  5 .  SALE AND USE OF TBT-BASED ANTIFOULING P A I N T ,

( a )  E x c e p t  a s  o t h e r w i s e  p r o v i d e d  i n  t h i s  s e c t i o n ,  a  p e r s o n  may n o t

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

24 j
j, s t a t e ,  n o r  m a y  a  p e r s o n  s e l l ,  r e n t ,  o r  l e a s e  i n  t h e  s t a t e ,  o r  i m p o r t

25
i

26

27

28 

29

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

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

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

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

( b )  T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t  o r  c o a t i n g  n e e d  n o t  b e

- 1 -  CSHB 1 3 S ( R e s )



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

f rom56 Pa i n t e d  o r  t r e a t e d  b e f o r e  D e c e m b e r  1 ,  1 9 8 7 ,  b u t  t h e  v e s s e l ,  g e a r ,  o r

1 ^ 9 8 7  i t e m  m a y  n o t  b e  r e p a i n t e d  o r  r e t r e a t e d  w i t h  T B T - b a s e d  m a r i n e  a n t i f o u l ­

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

T B T - b a s e d  m a r i n e  a n t i f o u l i n g  c o a t i n g  b e f o r e  D e c e m b e r  1 .  1 9 8 7 ,  may n o t

Change be  u s e d  i n  s t a t e  w a t e r  o n  o r  a f t e r  D e c e m b e r  1 ,  1 9 9 2 .  
j! from
j] J u l y  1, ( c )  N o t w i t h s t a n d i n g  o t h e r  p r o v i s i o n s  o f  t h i s  s e c t i o n ,  s l o w -

1992

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

Allow— . . .  . , . . , , , . . . . .
s o l d  i n  t h e  s t a t e .  A s l o w - l e a c h i n g  T B T - o a s e d  m a r i n e  a n t i t o u u n g  p a i n t
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t b £ v e s s e l  h u l l s  t o  w h i c h  a  s l o w - l e a c h i n g  T B T - b a s e d  m a r i n e  a n t i f o u l i n g

Alum- ? a i n t  ’n a s  b e e n  a p p l i e d  m a y  b e  i m p o r t e d  i n t o  a n d  s o l d ,  r e n t e d ,  l e a s e d .

13! inumn , .h u l l s .  o r  u s e a  i n  t a e  s t a t e .

14
i, ( a )  T h i s  s e c t i o n  d o e s  n o t  a p p l y  t o

15
( 1 )  a v e s s e l  o f  t h e  U n i t e c  S t a t e s  g o v e r n m e n t s

( 2 )  a f o r e i g n  v e s s e l  t e m p o r a r i l y  i n  s t a t e  w a t e r ;  o rChange from 3 ,0 0 0
f o r  pas s enge r  ( 3 ) a  v e s s e l  o f  4 , 0 0 0  g r o s s  t o n s  o r  m o r e .

; ^vessels & 5,000
f o r  a l l  < e ) Xn t h i s  s e c t i o n
o t h e r s .

( 1 )  " s l o w - l e a c h i n g  T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t "
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20 slow- m e a n s  a  T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t ,  b u t  n o t  a  c o a t i n g  o r  o t h e r  l each-  
21 .

' i n S t r e a t m e n t ,  t h a t  h a s  a  m e a s u r e d  r e l e a s e  r a t e  e a u a l  t o  o r  l e s s  t h a n  1 . 0
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m i c r o g r a m  p e r  s q u a r e  c e n t i m e t e r  p e r  d a y  a t  s t e a d y  s t a t e  c o n d i t i o n s  

d e t e r m i n e d  u n d e r  t h 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 v  t e s t i n e  

p r o c e d u r e ,  a s  o u t l i n e d  i n  t h e  a g e n c y ' s  c a l l - i n  n o t i c e  o f  J u l y  2 9 ,  

1 9 8 6 ,  o n  t r i b u t y l t i n  i n  a n t i f o u l i n g  p a i n t s  u n d e r  7 U . S . C .  35 -  3 6 v  

( t h e  F e d e r a l  I n s e c t i c i d e ,  F u n g i c i d e ,  a n d  R o d e n t i c i d e  A c t ) ;

; Define (2) " T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t  o r  c o a t i n g "  m e a n s  a

28 |j TBT"(Same Pa i n t . c o a t i n g ,  o r  t r e a t m e n t  t h a t  c o n t a i n s  t r i b u t y l t i n ,  o r  a t r i -  

2 9 1' as Sen. . , , ,
“  .,menc, . )  o r g a n o t m  c o m p o u n d  u s e d  a s  a  s u b s t i t u t e  r o r  t r i b u t y l t i n ,  a n d  t h a t  i s
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i n t e n d e d  t o  c o n t r o l  f o u l i n g  o r g a n i s m s  i n  a  f r e s h  w a t e r  o r  m a r i n e  

e n v i r o n m e n t ;

( 3 )  " v e s s e l "  m e a n s  w a t e r c r a f t  u s e d  o r  c a p a b l e  o f  b e i n g  u s e d

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

5 b a r g e s .

!! C h ange
7 !i f r o m

i1 J u l y  1 .
8 I;

l a n d  o n  w a t e r  a n d  b a r g e s .

* S e c .  3 .  T h i s  A c t  t a k e s  e f f e c t  D e c e m b e r  1 ,  1 9 8 7 .
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POSITION PAPER

Bill No: HB 130 D a t e :  F e b r u a r y  2 6 ,  1 9 0 7
C o n t a c t :  A m y  D .  K y l e

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

T h e  D e p a r t m e n t  s u p p o r t s  t h e  i n t e n t  o f  t h e  b i l l  t o  p r o h i b i t  s a l e  
a n d  u s e  o f  T B T - b a s e d  p a i n t s  a n d  c o a t i n g s .  T h e  D e p a r t m e n t  i s  
p r e p a r e d  t o  e n f o r c e  a  p r o h i b i t i o n  o n  t h e  s a l e  o f  t h e  c o a t i n g s .

T h e  b i l l  w o u l d  p r o h i b i t  t h e  s a l e  a n d  u s e  o f  T B T - b a s e d  a n t i ­
f o u l i n g  p a i n t .  S u c h  c o a t i n g s  h a v e  b e e n  s h o w n  t o  r e l e a s e  T B T  i n t o  
w a t e r s .  T B T  i s  a  h a r m f u l  a n d  t o x i c  s u b s t a n c e .  D E C  s u p p o r t s  t h e  
b a n  o n  i n t r o d u c t i o n  o f  t h e  s u b s t a n c e  i n t o  w a t e r s  o f  t h e  s t a t e .  
( S i n c e  1 9 8 5 ,  D E C  h a s  p r o h i b i t e d  u s e  o f  T B T  a s  a n  a n t i - f o u l i n g  

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

T h e  b i l l  d o e s  n o t  p r o p o s e  a  s p e c i f i c  r o l e  f o r  a n y  a g e n c y  i n  
e n f o r c i n g  a  b a n  o n  s a l e  o r  u s e  o f  T B T - b a s e d  c o a t i n g s .  R a t h e r ,  
t h e  b i l l  e s t a b l i s h e s  g e n e r a l  p r o h i b i t i o n s .

D E C  u n d e r s t a n d s  t h a t  i t  i s  t h e  i n t e n t  o f  t h e  b i l l ' s  s p o n s o r s  
p r i m a r i l y  t o  p r o h i b i t  t h e  s a l e  o f  T B T  i n  t h e  s t a t e .  D E C  c a n  p l a y  
a n  a c t i v e  r o l e  i n  e n f o r c i n g  t h i s  p r o h i b i t i o n  t h r o u g h  n o t i f i c a t i o n  
t o  r e t a i l  o u t l e t s  a n d  m a r k e t p l a c e  i n s p e c t i o n s  t o  c o n f i r m  t h a t  t h e  
b a n  i s  c o m p l i e d  w i t h .  T B T  i s  a  p e s t i c i d e  u n d e r  t h e  f e d e r a l  
p e s t i c i d e  l a w s .  T h e  b a n  w o u l d  b e  i m p o s e d  a n d  e n f o r c e d  a s  a n  
e x t e n t i o n  o f  t h e  s t a t e ' s  p e s t i c i d e  p r o g r a m .  A  f i s c a l  n o t e  f o r  
r e s o u r c e s  n e e d e d  t o  e n f o r c e  t h i s  a s p e c t  o f  t h e  b i l l  i s  b e i n g  
p r e p a r e d .

T h e  D e p a r t m e n t  u n d e r s t a n d s  t h a t  t h e  b i l l ' s  s p o n s o r s  d o  n o t  i n t e n d  
t h a t  a n y  a d d i t i o n a l  a c t i v i t i e s  b e  u n d e r t a k e n  b y  D E C  i n  r e s p o n s e  
t o  t h e  l e g i s l a t i o n  i n  o r d e r  t o  d e t e c t  o r  t a k e  e n f o r c e m e n t  a c t i o n  
u n d e r  o t h e r  p r o v i s i o n s .  I n  l i g h t  o f  t h i s  u n d e r s t a n d i n g ,  n o  
r e s o u r c e s  b e y o n d  t h o s e  r e q u i r e d  t o  e n f o r c e  t h e  b a n  o n  s a l e  a r e  
i n c l u d e d  i n  t h e  f i s c a l  n o t e .

D e p a r t m e n t ' s  P o s i t i o n

B i l l  A n a l v s i s

E f f e c t  o n  t h e  A g e n c y



5 - 0 4 7 0 B a
H e i n

O f f e r e d  i n  t h e  HOUSE By S u n d

TO:  CSHB 138  ( R e s o u r c e s )

P a g e  1 ,  a f t e r  l i n e  1 9 :

I n s e r t  a  n e w  b i l l  s e c t i o n  t o  r e i - . d :

" *  S e c .  2 .  AS 4 6 . 0 3 . 0 2 0  i s  a m e n d e d  b y  a d d i n g  a  n e w  p a r a g r a p h  t o  r e a d :

( 1 3 )  i n s p e c t  t h e  p r e m i s e s  o f  s e l l e r s  a n d  s u p p l i e r s  o f  p a i n t ,  

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

n e c e s s a r y  t o  e n f o r c e  AS 4 6 . 0 3 . 7 1 5 . "

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

P a g e  1 ,  l i n e  2 6 :

D e l e t e  " i m m e r s e d  o r "

I n s e r t  " p a r t i a l l y  o r  c o m p l e t e l y "

P a g e  3 ,  l i n e  4 ,  a f t e r  " i n c l u d i n g " :

D e l e t e  a l l  m a t e r i a l  t h r o u g h  l i n e  5

I n s e r t  " ( A )  a i r c r a f t  e q u i p p e d  t o  l a n d  o n  w a t e r ;  a n d  

( B )  b a r g e s . "

A M E N D M E N T

-1- 3/10/87
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O f f e r e d  i n  t h e  HOUSE By  S u n d

TO:  CSHB 1 3 8  ( R e s o u r c e s )

P a g e  1 ,  a f t e r  l i n e  1 9 :

I n s e r t  a  n e w  b i l l  s e c t i o n  t o  r e a d :

—  " *  S e c .  2 .  AS 4 6 . 0 3 . 0 2 0  i s  a m e n d e d  b y  a d d i n g  a  n e w  p a r a g r a p h  t o  r e a d :

\  "N ( 1 3 )  i n s p e c t  t h e .  p r e m i s e s  o f  s e l l e r s  a n d  s u p p l i e r s  o f  p a i n t ,
'r \ *
^  y  v e s s e l s ,  a n d  m a r i n e  a n d  b o a t i n g  s u p p l i e s ,  a n d  t a k e  o t h e r  a c t i o n s  

n e c e s s a r y  t o  e n f o r c e  AS 4 6 . 0 3 . 7 1 5 . "

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

P a g e  1 ,  l i n e  2 6 :

D e l e t e  " i m m e r s e d  o r "

I n s e r t  " p a r t i a l l y  o r  c o m p l e t e l y "

A M E N D M E N T

r P a g e  3 ,  l i n e  4 ,  a f t e r  " i n c l u d i n g " :

D e l e c e  a l l  m a t e r i a l  t h r o u g h  l i n e  5

I n s e r t  " ( A )  a i r c r a f t  e q u i p p e d  t o  l a n d  o n  w a t e r ;  a n d  

Q y  y  ( B )  b a r g e s . "

-1 - 3/10/87
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O r i g i n a l  s p o n s o r s :  Z h a r o f f ,  E l i a s o n ,
J o s e p h s o n ,  e t  a l .

No te : H ig h l i g h t s  in d i c a t e  changes from the 
3 /9 /8 7 House Resources CS f o r  HB 138

I N  THE SENATE BY THE RESOURCES COMMITTEE

HOUSE CS FOR SENATE B I L L  NO.  131 ( R e s o u r c e s )

IN THE L EGISLATURE OF THE STATE OF ALASKA 

F I FT EE NT H LEGISLATURE -  F I R S T  SESS I ON

A B I L L

F o r  a n  A c t  e n t i t l e d :  " An  A c t  r e g u l a t i n g  t h e  s a l e  a n d  u s e  o f  T B T - b a s e d

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

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

BE I T  ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

*  S e c t i o n  1 .  AS 1 6 . 0 5 . 4 5 0 ( b )  i s  a m e n d e d  t o  r e a d :

( b )  T h e  C o m m e r c i a l  F i s h e r i e s  E n t r y  C o m m i s s i o n  s h a l l  i s s u e  a 

v e s s e l  l i c e n s e  u n d e r  AS 1 6 . 0 5 . 4 9 0  t o  e a c h  q u a l i f i e d  v e s s e l  f o r  w h i c h  a 

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

b y  t h e  c o m m i s s i o n . An a p p l i c a t i o n  s h a l l  c o n t a i n  a s t a t e m e n t  b y  t h e  

a p p l i c a n t  t h a t  t h e  v e s s e l  h a s  n o t  b e e n  p a i n t e d  i n  v i o l a t i o n  o f  AS 4 6 . -  

0 3 . 7 1 5 .  An a p p l i c a t i o n  s h a l l  c o n t a i n  o t h e r  [ ,  CONTAINING THE]  r e a s o n ­

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

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

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

ment  * S e c .  2 .  AS 4 6 . 0 3 . 0 2 0  i s  a m e n d e d  b y  a d d i n g  a  n e w  p a r a g r a p h  t o  r e a d :  
made

t o  c l a r i f y  ( 1 3 )  i n s p e c t  t h e  p r e m i s e s  o f  s e l l e r s  a n d  s u p p l i e r s  o f  p a i n t ,
a u t h o r i t y

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

n e c e s s a r y  t o  e n f o r c e  AS 4 6 . 0 3 . 7 1 5 .

*  S e c .  3 .  AS 4 6 . 0 3  i s  a m e n d e d  b y  a d d i n g  a  n e w  s e c t i o n  t o  r e a d :

S e c .  4 6 . 0 3 . 7 1 5 .  SALE AND USE OF TBT-BASED ANTIFOULING P AI NT ,

( a )  " i c e p t  a s  o t h e r w i s e  p r o v i d e d  i n  t h i s  s e c t i o n ,  a  p e r s o n  m a y  n o t

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

s t a t e ,  n o r  m a y  a  p e r s o n  s e l l ,  r e n t ,  o r  l e a s e  i n  t h e  s t a t e ,  o r  i m p o r t  

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

-1  -  HCS SB 1 3 1 ( R e s )



r, *'

l

2

3
4
5
G

7
8

a

10

ii

i?

13
14
15
16
17
18
19
20

21

22

23
24
25
26
27
28
29

New l a n g u a g e  t o  c l a r i f y  
t h a t  even  i f  an  o b j e c t  i s  
o n l y  p a r t i a l l y  immersed 
i t  c an  n o t  be  t r e a t e d  w i t h  
TBT.

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

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

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

( b )  T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t  o r  c o a t i n g  n e e d  n o t  b e  

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

p a i n t e d  o r  t r e a t e d  b e f o r e  D e c e m b e r  1 ,  1 9 8 7 ,  b u t  t h e  v e s s e l ,  g e a r ,  o r

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

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

T B T - b a s e d  m a r i n e  a n t i f o u l i n g  c o a t i n g  b e f o r e  D e c e m b e r  1 ,  1 9 8 7 ,  m a y  n o t

b e  u s e d  i n  s t a t e  w a t e r  o n  o r  a f t e r  D e c e m b e r  1 ,  1 9 9 2 .

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

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

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

m a y  b e  a p p l i e d  i n  t h e  s t a t e  o n l y  t o  a l u m i n u m  v e s s e l  h u l l s .  A l u m i n u m  

v e s s e l  h u 1 l s  t o  w h i c h  a s l o w - l e a c h i n g  T B T - b a s e d  m a r i n e  a n t i f o u l i n g  

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

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

( d )  T h i s  s e c t i o n  d o e s  n o t  a p p l y  t o

( 1 )  a  v e s s e l  o f  t h e  U n i t e d  S t a t e s  g o v e r n m e n t ;New language
rep laces  Lem- ( 2 ) a  f o r e i g n  v e s s e l  i n  s t a t e  w a t e r  f e w e r  t h a n  90  d a y s  i n  ap o r a r x l y  w itn"90 °
days 1 2 - m o n t h  p e r i o d ;  o r

( 3 )  a  v e s s e l  o f  A,  0 0 0  g r o s s  t o n s  o r  m o r e .

( e )  I n  t h i s  s e c t i o n

( 1 )  " s l o w - l e a c h i n g  T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t "  

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

t r e a t m e n t ,  t h a t  h a s  a  m e a s u r e d  r e l e a s e  r a t e  e q u a l  t o  o r  l e s s  t h a n  1 . 0  

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

d e t e r m i n e d  u n d e r  t h 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  t e s t i n g  

p r o c e d u r e ,  a s  o u t l i n e d  i n  t h e  a g e n c y ' s  c a l l - i n  n o t i c e  o f  J u l y  2 9 ,  

HCS SE 1 3 1 ( R e s )  - 2 -



m

i

2

3
4
5
6

7
8

9
10

11

12

13
14
15
16
17
18
19
20

21

22

23
24
25
26
27

1 9 8 6 ,  o n  t r i b u t y l t i n  i n  a n t i f o u l i n g  p a i n t s  u n d e r  7 U . S . C .  35  -  3 6 y  

( t h e  F e d e r a l  I n s e c t i c i d e ,  F u n g i c i d e ,  a n d  R o d e n t i c i d e  A c t ) ;

( 2 )  " T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t  o r  c o a t i n g "  m e a n s  a 

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

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

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

e n v i r o n m e n t ;

( 3 )  " v e s s e l "  m e a n s  w a t e r c r a f t  u s e d  o r  c a p a b l e  o f  b e i n g  u s e d

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

Amendment made . . .  . . j  _ i j
(A)  a i r c r a f t  e q u i p p e d  t o  l a n d  o n  w a t e r ;  a n c  

t o  c o r r e c t  m

s rammar  (B)  b a r g e s .
Ban on f u r t h e r  o r d e r s

* S e c .  4 .  N o t w i t h s t a n d i n g  AS 4 6 . 0 3 . 7 1 5 ,  a s  e n a c t e d  b y  s e c .  3 o f  t h i s  

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

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

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

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

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

D e c e m b e r  1 ,  1 9 8 7 .  P a i n t  o r  c o a t i n g s  i m p o r t e d  i n  v i o l a t i o n  o f  t h i s  s e c t i o n  

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

New
e f f .  * S e c .  5 .  S e c t i o n s  1 -  3 o f  t h i s  A c t  t a k e  e f f e c t  D e c e m b e r  1 ,  1 9 8 7 .

d a t e s
f o r  *  S e c .  6 .  S e c t i o n  4 o f  t h i s  A c t  t a k e s  e f f e c t  i m m e d i a t e l y  u n d e r  AS 0 1 . -
impo r t  c l a u s e

1 0 . 0 7 0 ( c )  .

-3- HCS S3 1 31(Res)



REQUEST:
Bill Version: _____

 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Publish Date : _____

STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE

Revision Date:
Tit le:An Act Regulating to the sale and

use of TBT-based marine anti-fouling paints 5 coatings 
Sponsor" Senator Zharoff

Agency Affected: Environmental Conservat i o n 
BRU: Environmental Health

Requestor: Senator Zharoff
Components ■ Sanitation

EXPENDITURES/REVENUES: (Thousands of Dollars)

OPERATING FY 87 FY 88 FY 89 FY 90 FY 91 FY 92

PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES
EQUIPMENT
LAND & STRUCTURES
GRANTS. CLAIMS
MISCELLANEOUS

- 0 - 10 . 7 10 . 7 5 . 3 5 . 3 5 . 3
- 0 - 1.4 1 . 4 1 . 0 1.0 1.0
- 9 - ______ 2 . 0 ,0 1.0 I.U
- 6 - 1.0 1 . 0 . 0 1 . 0 1.0
- 0 - 0 . 8 0 . 3 0 . 5 0 . 5 0 . 5
- 0 - -O- - 0 - _ - m - 0 - - 0 -
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FEDERALFUNDS 
OTHER 
TOTAL

- 0 - 1 5 . 9 1 5 . 9 8 . 8 8 . 3 8 . 8
-Q- - 0 - - 0 - - 0 - - 0 - - 0 -
- 0 - - 0 - - 0 - - 0 - - 0 - -0 -

_  t  Dr 1 5 . 9 ib .y 8 . 8 8 . 8 8 . 8
POSITIONS:

FULL-TIME
PART-TIME
TEMPORARY

0 0 0 0 0 0
0 0 0 . .. 0 0 0
0 o 0 0 0 0

ANALYSIS : (Attach a separate page if necessary) Jhi S fiscal note assumes that the

department will only monitor the sale of TBT. This will entail on-site 
inspection and monitoring of wholesale and retail outlets. It will also 
involve the investigation and preparation of appropriate enforcement actions, 
SEE ATTACHED
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ATTACHMENT

Based on a recent survey, there are approximately 1000 wholesale and retail 

distributors in the categories likely to be carrying paints and coatings.

In FY 88 the Department will conduct a public information campaign 

directed at these types of outlets.

The Department will also inspect approximately 250 establishments/per 

year to monitor compliance with the law. This inspection rate will 

decline in FY 90 to 125 inspections/year.

2 of 2
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LEGISLATIVE AFFAIRS AGENCY
M E M O R A N D U M  F e b r u a r y  1 2 ,  1 987

SUBJECT: T B T - b a s e d  a n t i f o u l i n g  p a i n t  
( W o r k  O r d e r  No .  5 - 0 4 7 0 )

TO:  

FROM:

R e p r e s e n t a t i v e  J o h n  S u n d

E d w a r d  K.  H e i n  C  J lV""  
L e g i s l a t i v e  C o u n s e l

E n c l o s e d  i s  a  d r a f t  o f  a  b i l l  r e q u e s t e d  f o r  y o u  b y  y o u r  
a s s i s t a n t ,  N e v e t t e  B o w e n .  S u b s e c t i o n  ( a )  o f ' t h e  b i l l  b a n s  
t h e  s a l e  a n d  u s e  o f  T B T - b a s e d  ( t r i b u t y l t i n - b a s e d )  a n t i f o u l ­
i n g  p a i n t  i n  t h e  s t a t e .  T h e  b i l l  a l s o  p r o h i b i t s  a  p e r s o n
f r o m  i m p o r t i n g  i n t o  t h e  s t a t e  o r  s e l l i n g ,  r e n t i n g ,  o r  l e a s ­
i n g  i n  t h e  s t a t e ,  o r  u s i n g  i n  s t a t e  w a t e r ,  a n y  v e s s e l  o r  
f i s h i n g  g e a r  o r  o t h e r  i t e m  t h a t  i s  p u t  i n t o  t h e  w a t e r ,  i f  
t h e  v e s s e l ,  g e a r ,  o r  i t e m  h a s  a l r e a d y  b e e n  t r e a t e d  w i t h  TBT 
p a i n t .

S u b s e c t i o n  ( b )  o f  t h e  b i l l  p r o v i d e s  t h a t  p e r s o n s  who  h a v e  
a l r e a d y  p u t  TBT p a i n t  o n  t h e i r  b o a t s ,  g e a r ,  o r  o t h e r  i t e m s  
b e f o r e  t h e  b i l l  b e c o m e s  l a w  do  n o t  h a v e  t o  r e m o v e  t h e  p a i n t ,  
b u t  t h e y  m a y  n o t  r e a p p l y  TBT p a i n t .  F i s h i n g  n e t s  t h a t  h a v e
b e e n  t r e a t e d  ma y  c o n t i n u e  t o  b e  u s e d  f o r  f i v e  y e a r s  a f t e r
t h e  b i l l  b e c o m e s  l a w .

S u b s e c t i o n  ( c )  e x e m p t s  f o u r  c l a s s e s  o f  v e s s e l s  f r o m  t h e  TBT 
b a n :  ( 1 )  U n i t e d  S t a t e s  g o v e r n m e n t  v e s s e l s ;  ( 2 )  f o r e i g n  
v e s s e l s  t e m p o r a r i l y  i n  s t a t e  w a t e r ;  ( 3 )  v e s s e l s  o f  5 , 0 0 0  
g r o s s  t o n s  o r  m o r e ,  w h i c h  w i l l  c o v e r  c o m m e r c i a l  s h i p s  o t h e r  
t h a n  c o m m e r c i a l  f i s h i n g  a n d  p r o c e s s i n g  v e s s e l s ;  a n d  ( 4 )  p a s ­
s e n g e r  v e s s e l s  o f  3 , 0 0 0  g r o s s  t o n s ,  w h i c h  w i l l  c o v e r  t h e  
v a s t  m a j o r i t y  o f  c r u i s e  s h i p s .  T h e s e  e x e m p t i o n s  a r e  i n s e r t e d  
t o  a v o i d  r u n n i n g  a f o u l  o f  f e d e r a l  p r e e m p t i o n ,  a s  t o  U . S .  
g o v e r n m e n t  v e s s e l s ,  a n d  t o  a v o i d  t h e  p r a c t i c a l  p r o b l e m s  o f  
t r y i n g  t o  p r o h i b i t  TBT u s e  o n  f o r e i g n  v e s s e l s  a n d  o n  l a r g e  
c o m m e r c i a l  a n d  c r u i s e  s h i p s .  D r .  H u g g e t t  s a i d  t h a t  70 p e r ­
c e n t  o f  TBT p a i n t  i s  u s e d  o n  r e c r e a t i o n a l  b o a t s ;  28 p e r c e n t  
o n  c o m m e r c i a l  s h i p s .  He s a i d  t h a t  i n t e r n a t i o n a l l y  SO



Representative Sund
February 12, 1987
Page 2

p e r c e n t  o f  s h i p s  o f  5 , 0 0 0  g r o s s  t o n s  o r  m o r e  u s e  T B T - b a s e d  
p a i n t .

S u b s e c t i o n  ( d )  o f  t h e  b i l l  d e f i n e s  " T B T - b a s e d "  a n d  " v e s s e l . "

I n  o r d e r  t o  e n s u r e  c o m p l i a n c e  w i t h  t h e  b a n  o n  TBT u s e ,  a  
p r o v i s i o n  c o u l d  b e  a d d e d  t o  t h e  b i l l  a m e n d i n g  AS 1 6 . 0 5 . 4 7 5  
a n d  1 6 . 0 5 . 5 3 0  t o  r e q u i r e  t h a t  a  c o m m e r c i a l  f i s h i n g  v e s s e l  
l i c e n s e  n o t  b e  i s s u e d  o r  r e n e w e d  u n l e s s  t h e  a p p l i c a n t  s i g n s  
a  s t a t e m e n t ,  u n d e r  p e n a l t y  o f  p e r j u r y ,  t h a t  t h e  a p p l i c a n t  
h a s  c o m p l i e d  w i t h  AS 4 6 . 0 3 . 7 1 5 .  A s i m i l a r  p r o v i s i o n  c o u l d  
b e  a d d e d  t o  HB 94 t o  c o v e r  r e c r e a t i o n a l  b o a t s .  B a r g e s ,  
w h i c h  m a y  o r  m a y  n o t  b e  c o v e r e d  u n d e r  t h e  b i l l  -  d e p e n d i n g  
o n  t h e i r  w e i g h t ,  w o u l d  h a v e  t o  b e  d e a l t  w i t h  d i f f e r e n t l y  
b e c a u s e  t h e y  a r e  n o t  l i c e n s e d  o r  r e g i s t e r e d .  T h e  o n l y  
e x c e p t i o n  i s  o i l  b a r g e s ,  w h i c h  a r e  r e g u l a t e d  b y  DEC f o r  
p o l l u t i o n  c o n t r o l s .

A n o t h e r  p o s s i b l e  a p p r o a c h  t o  t h e  TBT p r o b l e m  t h a t  c o u l d  b e  
a d d e d  t o  t h e  b i l l  w o u l d  b e  a  p r o v i s i o n  p l a c i n g  a  s u r c h a r g e  
o r  t a x  o r  a d d i t i o n a l  d o c k i n g  f e e  o n  a n y  v e s s e l  t h a t  d o c k e d  
i n  A l a s k a  w a t e r  w i t h  T B T - b a s e d  p a i n t  o n  i t s  h u l l .  T h i s  s u r ­
c h a r g e  c o u l d  b e  s e t  a t  a  l e v e l  d e s i g n e d  t o  o f f s e t  a n y  e n v i r o n ­
m e n t a l  d a m a g e  t h o u g h t  t o  b e  c a u s e d  b y  t h e  TBT l e a c h i n g .
T h i s  w o u l d  o b v i a t e  t h e  n e e d  t o  h a u l  p e o p l e  i n t o  c o u r t .
T h e r e  a r e  a t  l e a s t  t wo  p r o b l e m s  w i t h  t h i s  a p p r o a c h ,  h o w e v e r :
( 1 )  m a n y  o f  t h e  d o c k s  i n  t h e  s t a t e  a r e  p r i v a t e l y  o w n e d ;  a n d
( 2 )  t h o s e  t h a t  a r e  p u b l i c l y  o w n e d  a r e  l o c a l l y  o w n e d ,  w h i c h  
m e a n s  l o c a l  g o v e r n m e n t s ,  h a r b o r  m a s t e r s ,  o r  p o r t  d i r e c t o r s  
w o u l d  h a v e  t o  c o l l e c t  t h e  s u r c h a r g e  a n d  s e n d  i t  i n t o  t h e  
s t a t e .

N o t e  t h a t  t h e  i n j u n c t i o n ,  p e n a l t y ,  a n d  l i a b i l i t y  p r o v i s i o n s  
o f  AS 4 6 . 0 3 . 7 6 0 ,  4 6 . 0 3 . 7 6 5 ,  4 6 . 0 3 . 7 8 0 ,  a n d  4 6 . 0 3 . 7 9 0  w o u l d  
a p p l y  t o  v i o l a t i o n s  u n d e r  t h i s  b i l l  b e c a u s e  t h e  n e w  s t a t u t e  
i s  a  p a r t  o f  AS 4 6 . 0 3 .

EHH: m k r  
m8/122



§ 4 6 .0 3 .7 5 S

en tire  p en a lty  
t a person who 
on s tra te , by a 
ces re la t in g  to 
he fu l l  p en a lty  
c ircum stances 
e p e rta in in g  to 
ledge e ith e r to 
s v a ry in g  from  
ile o f  p en a lt ie s  
v a p reponder- 
e lim in a te  the 

:ion .
o f th is  section 
f  the evidence,

xhgWjge. un less 
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s section ; 
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m de r th is  sec- 
4 6 .0 3 .7 6 0 (a ). A  
000  g a llo n s  o r 
iw is lia b le  fo r  
)3 .7 6 0 (a ); how - 
00 fo r the d is-

• th is section i f  
>f the evidence, 
act o f a th ird  
jrn  the person 
1) —  (3 ) o f th is

po rtion  o f the 
to r ia l ju risd ic - 
rd to the ou te r

■;ound o r o th e r 
hd tid a l o r

(3 ) "d ischarge o f  o i l”  m eans the e n try  o f  o i l in to o r upon the w a te r 
o r pub lic  la n d  o f  the  s ta te  (except o i l d ischarges in to  an  enclosed and 
im pe rv iou s  o il s p i l l con ta inm en t a re a ), reg a rd le ss  o f  causa tion ;

(4 ) " in te r t id a l”  m eans the ocean a re a  between h ighest h igh  w a te r 
and  low est low  w ate r o f  t id a l ac tion ;

(5 ) "o ffsh o re  p la t fo rm ”  m eans an o ffsh o re  s tru c tu re , w h e th e r f lo a t ­
ing o r  tem p o ra r i ly  o r p e rm an en tly  secu red to the f lo o r  o f  the ocean o r 
o th e r w a te r body, wh ich is used p r im a r i ly  fo r  the e x p lo ra t io n  fo r  o r 
p roduction  o f  o il o r  n a tu ra l gas;

(6 ) " o i l”  m eans p e tro leum , crude o i l, and  any  substance re fin ed  
from  pe tro leum  o r crude o i l;

(7 ) "o p e ra to r"  m eans the person who, th rou gh  con trac t, lease , sub ­
lease o r o the rw ise , e xe rts  g en e ra l su pe rv is ion  and  con tro l o f  a c tiv it ie s  
a t the fa c ility ; th e  te rm  inc ludes, by w ay o f exam p le  and no t lim ita ­
tion , p rim e  o r  g en e ra l con trac to rs , the  m as te r o f  a vesse l (and  h is 
em p loye r), o r  a n y  o th e r person  who, th rou gh  h im se lf, h is agen ts, o r 
con trac to rs , und e rta ke s  the g en e ra l fu n c tion ing  o f  the fa c i li ty ;

(8 ) "ve sse l”  m eans any  fo rm  o r m an ne r o f  w a te rc ra ft , w h e th e r o r 
n o t capab le o f se lf-p ropu ls ion , except o ffsho re  p la tfo rm s . (§ 1 ch 129  
S LA  1 97 7 ; am  §§ 1-3 ch 128  S LA  197 8 ; am  § 110 ch 59  S L A  1982 ; am  
§ 19 ch 59  S LA  1 98 6 )

Effect o f amendments. — The 1986 
amendment, effective June 1. 1986. re­
pealed subsection <k). concerning the "oil 
spill mitigation account.”

Editor’s notes. — The schedule of civil

penalties required by (bl of this section 
may be found at 18 AAC 75.510 — 13 
AAC 75.600. The effective date ireferred 
to in <e) of this section) of the regulation 
adopting the schedules is April 19, 1978.

S ec . 4 6 .0 3 .7 6 0 . C iv i l a c t io n  f o r  p o l lu t io n ; d a m a g e s , (a ) A  person  
who v io la te s  o r  causes o r pe rm its  to be v io la ted  a p rov is ion  o f  th is  
chap te r o th e r th an  A S  4 6 .0 3 .2 5 0  —  4 6 .0 3 .3 1 4 , o r a p ro v is ion  o f  A S  
4 6 .0 4  o r A S  4 6 .0 9 , o r  a reg u la t io n , u law fu l o rd e r o f  the d ep a rtm en t, o r 
a p e rm it, a p p ro va l, o r  acceptance, o r te rm  o r cond ition  o f  a p e rm it, 
a p p ro va l, o r  acceptance issued unde r th is  chap te r o r AS 4 6 .0 4  o r  A S  
4 6 .0 9  is lia b le , in a c iv il action , to the s ta te  fo r a sum  to be assessed by 
the cou rt o f not less th an  8 5 0 0  n o r m ore th an  8 1 0 0 ,0 0 0  fo r the  in it ia l 
v io la t io n , n o r m ore th an  8 5 ,0 0 0  fo r each day  a fte r  th a t on w h ich the  
v io la t io n  continues, and th a t s h a ll re fle c t, when app licab le ,

(1 ) reasonab le  com pensation in the n a tu re  o f liq u id a ted  dam ages 
fo r any adverse en v iro nm en ta l e ffects caused by the v io la t io n , th a t 
s h a ll be de te rm ined  by the cou rt accord ing to the tox ic ity , 
d eg rad ab ility  and d isp e rsa l ch a rac te ris tic s  o f  the substance d is­
charged , the  sen s it iv ity  o f  the rece iv ing  en v ironm en t, and the  deg ree 
to which the d ischarge degrades e x is tin g  en v iro nm en ta l q u a li ty :

(2 ) reasonab le  costs in cu rred  by the s ta te  in  detection , in v e s tig a ­
tion . and a ttem p ted  co rrec tion  o f  the v io la t io n ;

§ 4 6 .0 3 .7 6 0  W a t e r . A i r , E n e r g y , E tc . § 4 6  0 3 .7 6 0
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(3 ) the econom ic sav ings rea lized  by the person in no t com p ly ing  
w ith  the  req u irem en t fo r  which a v io la t io n  is charged.

(b ) E xcep t as d e te rm ined  by the cou rt unde r (D l4 i o f  th is  section , 
ac tions unde r th is  section m ay not be used fo r pu n itiv e  purposes, and 
sum s assessed by the cou rt m ust be com pensato ry  and rem ed ia l in  
n a tu re .

(c ) T he  cou rt, upon m otion  o f  the  d ep a rtm en t o r upon its own m o­
tion , m ay  de fe r assessm ent o f  a l l o r  p a rt o f  th a t po rtion  o f  the sum  
imposed upon a person unde r (a )(3 ) o f  th is  section cond itioned upon 
the person  com p ly ing , w ith in  the sh o rte s t fe as ib le  tim e , w ith  the re ­
q u irem en t fo r wh ich a v io la t io n  is shown.

(d ) As used in th is section , "econom ic sav in g s ”  m eans th a t sum  
which a pe rson  w ou ld  be requ ired  to expend fo r the  p lann ing , acqu isi­
t ion , s itin g , construc tion , in s ta lla t io n  and ope ra tion  o f  fa c ilit ie s  neces­
s a ry  to e ffect com p liance w ith  the  s tand a rd  v io la ted .

(e ) In  add ition  to lia b i li ty  unde r (a ) —  (d ) o f  th is  section , a  person 
who v io la te s  o r causes o r p e rm its  to be v io la ted  a p rov is ion  o f AS 
4 6 .0 3 .7 4 0  —  4 6 .0 3 .7 5 0  is lia b le  to the  s ta te , in  a c iv il ac tion  b rough t 
u n de r A S  4 6 .0 3 .8 2 2 , fo r  the fu l l  am oun t o f  a c tu a l dam ages caused to 
the sta te  by the v io la t io n , in c lu d ing  d irec t and ind irec t costs associ­
a ted  w ith  the  aba tem en t, con ta inm en t o r rem ova l o f  the p o llu ta n t , 
re s to ra t io n  o f  the en v ironm en t to its fo rm e r s ta te , and a l l in c id en ta l 
a dm in is t ra t iv e  costs.

( f )  A  pe rson  who v io la te s  o r causes o r pe rm its  to be v io la ted  a p ro v i­
s ion  o f  A S  4 6 .0 3 .2 5 0  —  4 6 .0 3 .3 1 4 , o r  a  re g u la t io n , a law fu l o rd e r o f 
the d ep a rtm en t, o r a p e rm it, app rova l, o r  acceptance, o r te rm  o r condi­
tion  o f  a p e rm it, a p p ro va l, o r  acceptance issued unde r A S  4 6 .0 3 .2 5 0  —  
4 6 .0 3 .3 1 4  is lia b le , in  a c iv il action , to th e  sta te  fo r a sum  to be as­
sessed by th e  cou rt o f  not less th an  S 500  n o r m ore th an  $ 1 0 0 ,0 0 0  fo r 
the  in it ia l v io la t io n , n o r m ore th an  $ 1 0 ,0 0 0  fo r each day a fte r  th a t on 
w h ich  th e  v io la t io n  con tinues, and th a t s h a ll re fle c t, when app licab le ,

(1 ) re a son ab le  com pensation in  the n a tu re  o f  liq u id a ted  damages 
fo r an y  adve rse  en v iro nm en ta l e ifects caused by the v io la t io n , th a t 
s h a ll be d e te rm ined  by the cou rt accord ing to the tox ic ity , 
d e g rad ab ilitv  and d isp e rsa l cha rac te ris tic s  o f  the substance d is­
charged , the sen s it iv ity  o f  the  rece iv ing  en v ironm en t, and the  degree 
to which the d ischarge deg rades ex is tin g  en v iro nm en ta l q u a lity ;

12 ) rea son ab le  costs in cu rred  by the s ta te  in  detection , in ves tig a ­
tion , and a ttem p ted  correc tion  o f  the v io la tio n ;

(3 ) the  econom ic sav ings rea lized  by the  person  in no t com p ly ing  
w ith  the req u irem en t fo r which a v io la t io n  is charged : and

14 ) the  need fo r an  enhanced c iv il p en a lty  to d e te r fu tu re  noncom ­
p liance . (§ 3 ch 120 S L A  1971 ; am  $ 9 ch 2 20  SLA  1976 : am 5 5 ch 
2 6 6  SLA  1976 : am  5 . 6 ch 116 S L A  1980 : am  5 —  7 ch 77 SLA  
19S4; am  5 9  ch 59  SLA  19S6)
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Effect o f amendments. — The 1964 the court under if»4) of this section" at

amendment substituted "other than AS the beginning of subsection <b). and added
16.03.250 — 46.03.314, or a provision o f  subsection <0.
for "or" in the introductory language of The 1986 amendment, effective June 1.
subsection la) and made a series of techni- 1986. in the introductory language o, aub-
cal changes through the rest of this sub- section • ai inserted "or AS 46.09" in two
section, added "Except as determined by places.

S e c . 4 6 .0 3 .7 6 5 . In ju n c t io n s . T he  sup e rio r cou rt has ju r is d ic t io n  to 
en jo in  a v io la tio n  o f  th is  chap te r, A S  4 6 .0 4 . o r AS 4 6 .0 9  o r  o f  a re g u la ­
tion , a  law fu l o rd e r o f  the d epa rtm en t, o r pe rm it, a p p ro va l, o r  accep­
tance, o r te rm  o r cond ition  o f  a p e rm it, ap p rova l, o r acceptance issued 
unde r th is chap te r, A S 4 6 .0 4 , o r A S  4 6 .0 9  In  actions b rou gh t unde r 
’‘h is section , tem p o ra ry  o r p re lim in a ry  re lie f  m ay be ob ta ined  upon a 
.m ow ing o f  an  im m inen t th re a t o f  continued v io la tio n , and p robab le  
success on th e  m erits , w ith ou t the necessity o f  dem onstra ting  physica l 
ir re p a ra b le  ha rm . The ba lance o f equ ities in actions unde r th is  section 
m ay  a ffec t th e  t im in g  o f  com p liance , bu t no t the necessity o f  c om p li­
ance w ith  a reasonab le  period o f tim e. (§ 10 ch 220  S LA  1976 ; am  § 6 
ch 2 6 6  SLA  1976 ; am  S 7 ch 116 S LA  1980 ; am  5 10 ch 59  S L A  1 98 6 )

Effect o f amendments. — The 1986 
amendment, effective June 1, 1986. in the 
first sentence inserted "or AS 46.09” in

two places and substituted a comma for 
"or" following "this chapter" in two places 
in the first sentence.

S a c . 4 6 .0 3 .7 7 0 . D e te n t io n  o f  v e s s e l w ith o u t  w a r r a n t  a s  spexfl 

r i t y  h r  d am a g e s . A  vessel th a t is used in o r in a id  o f ? v io ja t fo n  o f 
A S  4 6 .0 ^ 7 4 0  —  4 6 .0 3 .7 5 0  m ay  be deta ined  a fte r a v a lid  s^arfch by the  
departmenfcyan agen t o f  the dep a rtm en t, a peace o ffic e ip rtth e  sta te , o r 
an  authorizecKprotection o ffic e r o f the D e p a r tm e n tp fT is h  and G am e. 
U pon  ju d g m e n t 's /  the cou rt h av in g  ju r is d ic t io p ^ h a t the vesse l was 
used in , o r w as th e \a u s e  of, a v io la t io n  o f AS/4 6 .0 3 .7 4 0  —  4 6 .0 3 .7 5 0  
w ith  know ledge o f  i t s \w n e r  o r u n d e r c ircum stances ind ica ting  th a t 
th e  ow ne r shou ld  rea son ab ly  have  h ad cn is  know ledge , the vesse l m ay 
be he ld  as secu rity  fo r paym en t to the  sta te  o f the am oun t o f  dam ages 
assessed by th e  cou rt unde r A b v ^ 0 3 .7 5 8 , 4 6 .0 3 .7 6 0 , and 4 6 .0 3 .8 2 2 . I f  
th e  dam ages assessed a re  npJfpaW  w ith in  30  days a fte r ju d gm en t o r 
f in a l d e te rm in a tion  o f an /nppea l, the vesse l s h a ll be so ld  a t pub lic  
auc tion , o r as otherw i&er'airected by trfe cou rt, and the dam ages paid 
from  the proceeds. The ba lance , i f  an y . smHJ be paid by the cou rt to the 
ow ne r o f  the ves^CL The cou rt s h a ll p e rm itX he  re lease  o f  the vesse l 
upon posting  of/a bond set by the cou rt in an arhqunt not to exceed the 
m ax im um  ofm ount o f  dam ages a v a ila b le  under A S  4 6 .0 3 .7 5 3 . 
4 6 .0 3 .7 6p f'a n d  4 6 .0 3 .8 2 2 . The dam ages received u^der th is  section 
s h a ll be tran sm itted  to the p rop e r s ta te  o ffic e r fo r  depdsit in  the gen- 
e raK fund . A vesse l seized unde r th is  section s h a ll be rettnmed o r the 
bdnd exone ra ted  i f  no dam ages a re  assessed under AS 4 6 .0 3 .7 5 8 . 
4 6 .0 3 .7 6 0 . o r 4 6 .0 3 .8 2 2 . (S 3 ch 120 S LA  1971 ; am  i  1 ch 7 S L A  1 9 8 6 ’
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Effect o f amendments. — The 1986 present third sentence, in the third sen-
amendment, effective March 21. 1986. in tence deleted "so" preceding "assessed." in
the first sentence substituted "that" for the first sentence substituted the lan-
"whioh," in the second sentence inserted cjuage beginning "the maximum amount"
"was" precedine "the cause o f " substi- at the end of the sentence for "3100,000."
tuted AS 46 03.158. 46.03. <60, and ancj in the jast sentence substituted the46.03.822" for "AS 46.03.760ibi," made Dreseru inU!rnal reference for "as
minor punctuation changes, and substi- 46 03 760tbi ”tuted "If' for 'Vnd i f  in creating the

S e c . 4 6 .0 3 .7 8 0 . L ia b i l i t y  f o r  r e s t o r a t io n , (a ) A person who v io ­
la te s a p rov is ion  o f th is chap te r, A S  4 6 .0 4 , o r AS 4 6 .0 9 , o r who fa i ls  to 
p e rfo rm  a du ty  imposed by th is  chap te r, A S  4 6 .0 4 . o r AS 4 6 .0 9 . o r 
v io la te s  c r d is rega rd s an  o rd e r, p e rm it, o r o th e r d e te rm in a tion  o f the 
d ep a rtm en t m ade under the p rov is ion s o f th is  chap te r, AS 4 6 .0 4 , o r 
A S 4 6 .0 9 , respec tive ly , and the reby causes the death  o f  fish , an im a ls , 
o r vege ta tion  o r  o the rw ise  in ju re s  o r degrades the en v ironm en t o f the 
sta te  is lia b le  to the sta te  fo r  dam ages.

<b) L ia b i li ty  fo r dam ages unde r i» ) o f  th is  section inc ludes an  
am oun t equa l to the sum  o f m oney requ ired  to restock in ju red  land  o r 
w ate rs , to rep len ish  a dam aged o r degraded resource , o r to o the rw ise  
re s to re  the en v ironm en t o f the s ta te  to its cond ition  before the in ju ry .

(c) D am ages unde r la )  o f  th is  section sh a ll be recovered by the a t­
to rn ey  g en e ra l on b e h a lf o f  the s ta te . I !? 3 ch 120 S LA  1971 ; am  § 7 ch 
2 66  S LA  1976 ; am  § 111 ch 5 9  S LA  1982 ; am  § 11 ch 59  S LA  1986 )

Effect o f amendments. — Die 1986 three places and substituted a comma for 
amendment, effective June 1, 1986, in "or" following "this chapter" in three 
subsection la/ inserted "or AS 46.09," in places.

S e c . 4 6 .0 3 .7 9 0 . C r im in a l p e n a lt ie s , (a ) Except as prov ided in (d ) 
-  i f )  o f  th is  section , a person who n eg lig en tly  v io la te s  a p rov is ion  o f 
th is chap te r, AS 4 6 .0 4 . o r AS 4 6 .0 9 , o r o f  a reg u la tion , law fu l o rd e r o f 
the d ep a rtm en t, o r p e rm it, a p p ro va l, o r  acceptance, o r te rm  o r cond i­
tion  o f  a p e rm it, app rova l, o r acceptance issued under th is  chap te r, AS
4 6 .0 4 , o r  A S  4 6 .0 9  is g u ilty  o f  a c lass B m isdem eano ’

lb ) Except as prov ided in id ) —  (f) o f  th is section, person who 
kn ow in g ly  v io la te s  a p rov is ion  o f  th is  chap te r, AS 4 6 .0 4 , o r A S  4 6 .0 9 , 
o r o f a re g u la t io n , law fu l o rd e r o f  the dep a rtm en t, o r pe rm it, ap p rova l, 
o r  acceptance, o r  te rm  o r cond ition  o f  a p e rm it, app ro va l, o r  accep­
tance issued u n d e r th is  chap te r, A S 4 6 .0 4 , o r AS 4 6 .0 9  is g u ilty  o f  a 
c lass A m isdem eanor.

i o  Each day on which a v io la t io n  described in  th is  section occurs is 
considered a sepa ra te  v io la tion .

id ) N o tw ith stand ing  (a » and lb ) o f  th is  section , a person who fa ils  to 
p rov ide o r fa ls e ly  states in fo rm a tio n  requ ired  unde r As 4 6 .0 3 .7 5 5 , AS
4 6 .0 4 , o r A S  4 6 .0 9  is g u ilty  o f  a m isdem eano r and, upon conviction , is 
pun ish ab le  by a fir.e  o f not m ore than  8 2 5 ,0 0 0 . o r by im p risonm en t fo r
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R e p r e s e n t a t i v e s

F r o m :  R e p r e s e n t a t i v e  S u n d : - A  t)
R e p r e s e n t a t i v e  H e r rm a n n ' 1'—

D a t e :  F e b r u a r y  1 3 ,  1 9 3 7

S u b j : H o u s e  B i l l  1 3 3  "A n  A c t  r e g u l a t i n g  t h e  s a l e  a n d  u s e  o f
T B T - b a s e d  m a r i n e  a n t i f o u l i n g  p a i n t s  a n d  c o a t i n g s ?  a n d  
p r o v i d i n g  f o r  a n  e f f e c t i v e  d a t e . "

A s  p a r t  o f  a  m u l t i - s t a t e  e f f o r t ,  b i l l s  w e r e  i n t r o d u c e d  t o d a y  
i n  t h e  H o u s e  a n d  S e n a t e  t o  b a n  t h e  s a l e  a n d  n ew  a p p l i c a t i o n "  
o f  T r i b u t y l t i n s ,  a  h a z a r d o u s  c h e m i c a l  f o u n d  i n  m a r i n e  
p a i n t s .

T r i b u t y l t i n ,  c o m m o n l y  r e f e r r e d  t o  a s  T B T ,  i s  a  h i g h l y  t o x i c  
p e s t i c i d e  a d d e d  t o  m a r i n e  p a i n t  a n d  c o a t i n g s  t o  p r e v e n t  t h e  
g r o w t h  o f  b a r n a c l e s  a n d  a l g a e  o n  v e s s e l  h u l l s ,  b u o y s  a n d  
f i s h i n g  n e t s .  I t  h a s  c a u s e d  f a t a l i t i e s  a n d  d e f o r m i t i e s  i n  
m a r i n e  l i f e .  C o p p e r - b a s e d  a n t i f o u l i n g  p a i n t s  a r e  a v a i l a b l e  
a s  a n  a l t e r n a l t i v e .

B i l l s  t o  b a n  T BT  w e r e  a l s o  i n t r o d u c e d  t o d a y  i n  t h e  P a c i f i c  
c o a s t a l  s t a t e s  —  C a l i f o r n i a ,  W a s h i n g t o n  a n d  O r e g o n .  T h e  
e f f o r t  w a s  c o o r d i n a t e d  b y  t h e  P a c i f i c  F i s h e r i e s  L e g i s l a t i v e  
T a s k  F o r c e  m a d e  u p  o f  l e g i s l a t o r s  f r o m  A l a s k a ,  C a l i f o r n i a ,  
O r e g o n  a n d  I d a h o .

R e s e a r c h  c o n d u c t e d  a t  t h e  N a t i o n a l  M a r i n e  F i s h e r i e s  S e r v i c e  
A u k e  B a y  L a b o r a t o r y  i n  J u n e a u  w a s  l a r g e l y  r e s p o n s i b l e  f o r  
c a l l i n g  a t t e n t i o n  t o  t h e  TBT  t h r e a t  i n  A l a s k a  a n d  t h e  
n a t i o n .  S c i e n t i s t s  t h e r e  d i s c o v e r e d  t h a t  s u f f i c i e n t  
a c c u m u l a t i o n  o f  T BT  c a n  k i l l  s a l m o n ,  e s p e c i a l l y  s m o l t .
O t h e r  s t u d i e s  h a v e  d o c u m e n t e d  t h a t  TBT  c a u s e s  m o r t a l i t y  a n d  
d e f o r m i t i e s  i n  c r a b s ,  o y s t e r s  a n d  o t h e r  m o l l u s k s .

T BT  i s  a n  e x t r e m e l y  t o x i c  s u b s t a n c e ,  w i t h  p o t e n c y  i n  p a r t s  
p e r  t r i l l i o n .  T w e l v e  d r o p s  o f  T BT  i n  a n  a r e a  t h e  s i z e  o f  a n  
O l y m p i c  s w i m m i n g  p o o l  w i l l  e f f e c t i v e l y  k i l l  m a r i n e  o r g a n i s m s .

I n  O c t o b e r ,  t h e  P a c i f i c  C o a s t  F e d e r a t i o n  o f  F i s h e r m a n ' s  
A s s o c i a t i o n s  c a l l e d  f o r  a  b a n  o n  t h e  u s e  o f  T BT  s t a t i n g  t h e y  
" w e r e  w i l l i n g  t o  s u f f e r  t h e  i n c o n v e n i e n c e  o f  u s i n g  o t h e r  
b o t t o m  p a i n t s  a n d  h a u l i n g - o u t  m o r e  o f t e n  t o  p r e v e n t  t h i s  
s u b s t a n c e  f r o m  e n t e r i n g  t h e  w a t e r  a n d  k i l l i n g  f i s h  a n d  
s h e l l f i s h . "

While in Juneau 
P. O. Box V 

Juneau, Alaska 99811 
(907) 465-4919



T h e  U n i t e d  S t a t e s  c u r r e n t l y  l a g s  b e h i n d  o t h e r  n a t i o n s  i n  
i m p o s i n g  c o n t r o l s  o n  T B T .  S o  f a r ,  t h e  t o x i c  c o m p o u n d  h a s  
b e e n  l i m i t e d  o r  b a n n e d  i n  F r a n c e ,  E n g l a n d ,  J a p a n ,  S w i t z e r l a n d  
a n d  G e r m a n y .  T h e  t a s k  f o r c e  s t r a t e g y  i s  t o  s u p p o r t  l e g i s l a t i o n  
b a n n i n g  T BT  i n  t h e  P a c i f i c  s t a t e s  w h i l e  u r g i n g  C o n g r e s s  t o  
t a k e  n a t i o n a l  a c t i o n .

B o t h  S e n a t e  B i l l  1 3 6  a n d  H o u s e  B i l l  1 3 8  w o u l d  b a n  t h e  s a l e  
o r  u s e  o f  T B T - b a s e d  m a r i n e  p a i n t  o r  c o a t i n g  i n  A l a s k a .  
E x e m p t i o n s  a r e  i n c l u d e d  f o r  l a r g e  v e s s e l s  o u t s i d e  t h e  
s t a t e ' s  j u r i s d i c t i o n .



TRIBUTYLTINS/T3T

T r i b u t y l t : n s  ( T B T )  h a v e  b e e n  c a l l e d  Che m o s t  t o x i c  c o m p o u n d s  e v e r  
d e l i b e r a t e l y  i n t r o d u c e d  b y  s o c i e t i e s  i n t o  n a t u r a l  w a t e r s . ' * '  A 
g r o w i n g  b o d y  o f  s c i e n t i f i c  r e s e a r c h  i n d i c a t e s  t h a t  T BT  m ay  
s e r i o u s l y  a f f e c t  n o n - t a r g e t  o r g a n i s m s  a n d  h a v e  u n k n o w n  e f f e c t s  o n  
h u m a n s  w h o  e a t  m a r i n e  o r g a n i s m s  c o n t a i n i n g  T BT  o r  a r e  e x p o s e d  t o  
i t  i n  t h e  w o r k p l a c e .

I n  t h e  U n i t e d  S t a t e s ,  m an y  b o d i e s  o f  w a t e r  h a v e  c o n c e n t r a t i o n s  o f  
T BT  t h a t  h a v e  r e a c h e d  l e v e l s  w h i c h  m a y  c a u s e  l e t h a l  a n d  s u b l e t h a l  
e f f e c t s  i n  n o n - t a r g e t  o r g a n i s m s .  F o r  e x a m p l e ,  T BT  l e v e l s  i n  S a n  
D i e g o  B a y  h a v e  b e e n  m e a s u r e d  a t  l e v e l s  w h i c h  c o u l d  c a u s e  l e t h a l  
e f f e c t s  i n  f i s h ,  m o l l u s k s ,  c r u s t a c e a n s ,  a n d  a l g a e .

TBT  i s  u s e d  i n  a n t i f o u l i n g  p a i n t s  a n d  i s  p r i m a r i l y  a p p l i e d  t o  
b o a t  a n d  s h i p  h u l l s  t o  c o n t r o l  t h e  g r o w t h  o f  f o u l i n g  o r g a n i s m s  
s u c h  a s  b a r n a c l e s ,  t u b e w o r m s , a l g a e ,  b a c t e r i a ,  a n d  s p o n g e s .
T h e s e  o r g a n i s m s  i n c r e a s e  h u l l  f r i c t i o n  a n d  w e i g h t ,  w h i c h  i n  t u r n  
i n c r e a s e s  f u e l  c o n s u m p t i o n  b y  r e d u c i n g  v e s s e l  s p e e d .  T h e  
a n t i f o u l i n g  p a i n t s  a r e  a l s o  u s e d  t o  c o n t r o l  f o u l i n g  o r g a n i s m s  o n  
d o c k s ,  b u o y s ,  a n d  o t h e r  m a r i n e  s t r u c t u r e s .  T B T  h a s  b e e n  u s e d  i n  
a n t i f o u l i n g  p a i n t s  f o r  a l m o s t  1 0  y e a r s  a n d  r e p l a c e d  t h e  
c o p p e r - b a s e d  a n t i f o u l i n g  p a i n t s .  T h e  p a i n t s  w i t h  t r i b u t y l t i n s  
l a s t  a p p r o x i m a t e l y  5 - 7  y e a r s ,  w h e r e a s  t h e  c o p p e r - b a s e d  p a i n t s  
l a s t  a p p r o x i m a t e l y  tw o  y e a r s .

T h e r e  a r e  tw o  t y p e s  o f  a n t i f o u l i n g  p a i n t s  c o n t a i n i n g  T B T :  
c o p o l y m e r  p a i n t s  a n d  f r e e  a s s o c i a t i o n  p a i n t s .  T h e  c o p o l y m e r  
a n t i f o u l i n g  p a i n t s  c o n t a i n  T BT  w h i c h  i s  c h e m i c a l l y  b o n d e d  t o  t h e  
p a i n t  p o l y m e r  a n d  i s  r e l e a s e d  t h r o u g h  a  c h e m i c a l  b o n d  b r e a k i n g  
p r o c e s s  c a l l e d  h y d r o l y s i s .  New T BT  m o l e c u l e s  a r e  e x p o s e d  a n d  
r e l e a s e d  b y  t h e  g r a d u a l  e r o s i o n  o f  t h e  p a i n t  a s  t h e  v e s s e l  m o v e s  
t h r o u g h  t h e  w a t e r .  T h e  r e l e a s e  r a t e  i s  s l o w  e x c e p t  d u r i n g  t h e  
i n i t i a l  o n e  m o n t h  " c o n d i t i o n i n g "  p e r i o d  a n d  c a n  b e  c o n t r o l l e d  b y



a l t e r i n g  th e  p a i n t ' s  w a t e r  a b s o r p t i o n  c h a r a c t e r i s t i c s .  The f r e e  
a s s o c i a t i o n  p a i n t s  c o n t a i n  TBT which i s  p h y s i c a l l y  i n c o r p o r a t e d  
i n t o  th e  p a i n t  m a t r i x ;  t h e  TET i s  r e l e a s e d  th ro u g h  d i f f u s i o n  as 
s u r f a c e  p a i n t  p a r t i c l e s  d i s s o l v e .  Th is  typ e  o f  p a i n t  has  a s h o r t  
t ime p e r i o d  o f  p r o t e c t i o n  and i s  c h a r a c t e r i z e d  by a h ig h  i n i t i a l  
r e l e a s e .

A n t i f o u l i n g  p a i n t s  c o n t a i n i n g  TBT a r e  r e g i s t e r e d ,  i n  t h e  Un i ted
S t a t e s ,  f o r  u se  on aluminum, s t e e l ,  f i b e r g l a s s ,  wood and cement 

3h u l l s .  These p a i n t s  a r e  u sed  on commerc ia l  and r e c r e a t i o n a l  
v e s s e l s  and some m i l i t a r y  s h i p s .  However, th e  Navy i s  t h e  majo r 
d om es t i c  u s e r  o f  a n t i f o u l i n g  p a i n t s .  The Navy i s  p l a n n in g  to 
r e p l a c e  th e  c o p p e r - b a s e d  p a i n t s  i t  i s  c u r r e n t l y  u s i n g  on i t s  
s t e e l h u l l e d  v e s s e l s  w i t h  a n t i f o u l i n g  p a i n t s  c o n t a i n i n g  TBT 
compounds. Th is  Navy c o n v e r s i o n  would t a k e  a p p r o x im a t e l y  5 y e a r s  
and add an a d d i t i o n a l  90,000 pounds o f  TBT a c t i v e  i n g r e d i e n t s  to  
th e  en v i ro nm en t .  E conom ica l ly ,  i f  a l l  t h e  Navy s h i p s  a r e  
p a i n t e d ,  i t  would a n n u a l l y  save th e  Navy $150 m i l l i o n . 4 However, 
t h i s  c o s t  does n o t  i n c l u d e  t h e  c o s t  to  t h e  mar in e  e n v i r o nm en t .

C u r r e n t l y ,  t h e r e  a r e  340 f e d e r a l l y  r e g i s t e r e d  a n t i f o u l i n g  p a i n t s  
c o n t a i n i n g  TBT a c t i v e  i n g r e d i e n t s .  U.S. d om e s t i c  u s a g e  o f  TBT in  
a n t i f o u l i n g  p a i n t s  r a ng e  from 250,000 to  300,000 p ound s .^  In  
a d d i t i o n  to  a n t i f o u l i n g  p a i n t s ,  TBT compounds a r e  r e g i s t e r e d  f o r  
u se  as  d i s i n f e c t a n t s ,  t e x t i l e  b i o c i d e s ,  wood p r e s e r v a t i v e s ,  p ap e r  
and pu lp  m i l l s ,  l e a t h e r  p r o c e s s i n g  and as p l a s t i c s  s t a b i l i z e r s ,  
e t c .  In  t h e  U n i t e d  S t a t e s ,  t o t a l  u sage  o f  TBT p e s t i c i d e s  ( f o r  
a l l  u s e s )  r a ng e s  from 730,000 to  860,000 pounds o f  a c t i v e  
i n g r e d i e n t s . ^

In  1981 F ran ce  banned t h e  u se  o f  TBT p a i n t s  on a l l  v e s s e l s  l e s s  
th an  80 f e e t  i n  l e n g t h  b ecau se  o f  s h e l l f i s h  d e f o rm a t i o n s ,  
p a r t i c u l a r l y  i n  Arcachon Bay.^
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Eng land r e s e a r c h e d  and th e n  combined t h e i r  s t u d i e s  w i th  F r a n c e ' s  
e x p e r i e n c e  and banned t h e  u s e  o f  f r e e  a s s o c i a t i o n  p a i n t s  and 
copo lymer f o rm u l a t i o n s  w i t h  more th an  7 .5 p e r c e n t  TBT on

Q
J a n u a r y  1 ,  1 9 8 6 .  G e r m a n -1 and S w i t z e r l a n d  have banned TBT p a i n t s  
f o r  f r e s h  w a t e r  u s a g e .  J a p a n  has banned th e  u se  o f  TBT compounds 
i n  h o u s e h o ld  p r o d u c t s  such as house p a i n t s  and t e x t i l e s ,  b u t  has

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

In  t h e  U n i t e d  S t a t e s ,  S e n a to r s  Cohen and T r i b l e  i n t r o d u c e d  Sena te  
R e s o l u t i o n  272 i n  December 1985 c a l l i n g  f o r  " p u b l i c  h e a r i n g s  to 
d e t e rm in e  i f  f u r t h e r  a c t i o n  i s  w a r r a n t e d  w i t h  r e s p e c t  to  th e  
f u t u r e  u se  o f  TBT compounds" and " u r g i n g  EPA to  a c c e l e r a t e  i t s  
i n v e s t i g a t i o n  i n t o  t h e  e n v i r o nm en t a l  and h e a l t h  e f f e c t s  o f  
o r g a n o t i n  b e a r i n g  p a i n t s . . , . "  The r e s o l u t i o n  has  been r e f e r r e d  
to  t h e  S en a t e  Committee on Env ironment and P u b l i c  Works.

On June  11, 1986 Congressman P a r r i s  i n t r o d u c e d  KR 5015, c a l l i n g  
f o r  a t em po ra ry  ban on TBT-based p a i n t s  on t h e  h u l l s  f o r  
commerc ia l  and r e c r e a t i o n a l  v e s s e l s  u n t i l ,  " EPA. has comple ted  
t h e i r  ongo ing  s t u d i e s  to  d e t e rm in e  t h e  s a f e t y  o f  such  p a i n t s  and 
t h e i r  impac t  on th e  a q u a t i c  env i ronm en t .

C u r r e n t l y ,  o n ly  N o r t h  C a r o l i n a  has  l im i t e d  th e  i n p u t  o f  TBT i n t o  
i t s  w a t e r s .  No r th  C a r o l i n a  i n s t i t u t e d  r e g u l a t i o n s  on J a n u a ry  1, 
1985 t o  l i m i t  d i s c h a r g e s  from i n d u s t r i e s  to  2 p p t  f o r  s a l t  w a te r  
and 8 p p t  f o r  f r e s h  w a t e r . ^  These r e g u l a t i o n s  wer^ i n i t i a t e d  
b ec au s e  i t  was d e t e rm in e d  t h a t  hund reds  o f  Nor th  C a r o l i n a  
companies were u s i n g  TBT t o  c o n t r o l  o d o r - c a u s i n g  b a c t e r i a  in  
t e x t i l e s  o r  to  c o n t r o l  s l im e  iu  p i p i n g .  Some o f  th e  d i s c h a r g e s  
from t h e  t e x t i l e  m i l l s  were h ig h  enough to  k i l l  a q u a t i c  
o r g a n i sm s .

On J a n u a r y  8, 1986, EPA commenced a s p e c i a l  r e v i ew  o f  th e  n in e  
most common TBT a n t i f o u l a n t  p a i n t  f o rm u l a t i o n s .  EPA's s u p p o r t



d o c u m e n t  i n d i c a t e s  t h a t  E PA  i s  c o n c e r n e d  a b o u t  t h e  a c u t e  a n d  
c h r o n i c  t o x i c i t y  p o t e n t i a l  o f  t r i b u t y l t i n  c o m p o u n d s  t o  n o n t a r g e t  
a q u a t i c  o r g a n i s m s .  W a t e r  s a m p l e s  h a v e  b e e n  f o u n d  t o  c o n t a i n  TBT  
l e v e l s  t h a t  m a y  h a v e  d i r e c t  e f f e c t s  o n  a q u a t i c  o r g a n i s m  
p o p u l a t i o n s  ( m o l l u s k s ) .  T h e  TBT  c o m p o u n d s  m ay  b i o a c c u m u l a t e  i n  
a q u a t i c  h a b i t a t  a n d  m a y  p o s e  a  h a z a r d  t o  t h e  f o o d  c h a i n .  
A b s o r p t i o n  o f  t r i b u t y l t i n  c o m p o u n d s  t o  s e d i m e n t  may  h a v e  
1 •••*■§-t e r m  t o x i c i t y  e f f e c t s  o n  b e n t h i c  b r o w s i n g  o r g a n i s m s  s u c h  a s  
c r u s t a c e a n s  a n d  s n a i l s .  C o n t a m i n a t i o n  o f  e s t u a r i n e  a r e a s  a t  
s u b l e t h a l  c o n c e n t r a t i o n s  c a n  i n f l u e n c e  t h e  r e p r o d u c t i o n  o f  
s e v e r a l  a q u a t i c  g r o u p s  f r o m  f i s h  t o  p l a n k t o n ,  t h u s  i m p a c t i n g  t h e  
m a r i n e  e n v i r o n m e n t .  T h e  p r e s e n t  u s e  o f  t r i b u t y l t i n  i n  
a n t i f o u l i n g  p a i n t s  p r e s e n t s  a  p o t e n t i a l  h a z a r d  t o  n o n t a r g e t  
a q u a t i c  o r g a n i s m s .

The P a c i f i c  F is h e r ie s  L eg is la t iv e  Task Force, w o r k i n g  i n  
c o o r d i n a t i o n  w i t h  t h e  P a c i f i c  C o a s t  F e d e r a t i o n  o f  F i s h e r m e n ' s  
A s s o c i a t i o n s ,  h a s  p a s s e d  t h r e e  t a s k  f o r c e  r e s o l u t i o n s  o f f e r e d  b y  
A s s e m b l y m a n  D a n  H a u s e r ,  t h e  T a s k  F o r c e  V i c e  C h a i r m a n ,  r e g a r d i n g  
T B T .  T h e  r e s o l u t i o n s :

1 .  U r g e d  a n d  e n c o u r a g e d  t h e  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  t o  
t a k e  t h e  l e a d  i n  c r e a t i n g  a  p u b l i c  i n f o r m a t i o n  e d u c a t i o n  
b r o c h u r e  a b c u t  TBT  t h a t  c o u l d  b e  d i s t r i b u t e d  t o  e v e r y  b o a t  
o w n e r  i n  A m e r i c a .  T h e  p a m p h l e t  c o n c e p t  i s  b a s e d  o n  a  s i m i l a r  
p r o j e c t  d o n e  i n  t h e  U n i t e d  K i n g d o m  e n t i t l e d ,  D o n *  t  F o u l  
T h i n g s  U p . S h o r t  o f  a C o n g r e s s i o n a l  b a n  o n  t h e  u s e  o f  T B T ,  a 
n a t i o n w i d e  p u b l i c  i n f o r m a t i o n  a w a r e n e s s  p r o g r a m  i s  t h o u g h t  t o  
b e  t h e  n e x t  b e s t  a l t e r n a t i v e  f o r  c o n t r o l l i n g  t h e  a m o u n t  o f  
T BT  i n t r o d u c e d  i n t o  t h e  m a r i n e  e n v i r o n m e n t .  I t  i s  t h o u g h t  b y  
s om e  s c i e n t i s t s  t h a t  t h i s  t y p e  o f  e d u c a t i o n  p r o g r a m  c o u l d  
r e d u c e  t h e  a m o u n t  o f  a c t i v e  TBT  i n  t h e  m a r i n e  e n v i r o n m e n t  b y
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2 .  M e m o r i a l i z e s  t h e  F o o d  a n d  D r u g  A d m i n i s t r a t i o n ,  t h e
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  a n d  t h e  N a t i o n a l  M a r i n e
F i s h e r i e s  S e r v i c e  t o  i m p o s e  a n  i m m e d i a t e  b a n  o n  a l l  s a l m o n
i m p o r t e d  i n t o  o r  p r o d u c e d  i n  t h e  U n i t e d  S t a t e s  i n  p e n s
t r e a t e d  w i t h  T B T .  T h i s  i s  i m p o r t a n t  b e c a u s e  T BT  l e v e l s  f o r
s a f e  h u m an  c o n s u m p t i o n  h a v e  n o t  b e e n  e s t a b l i s h e d .  TBT  w a s
f o u n d  i n  t h e  f l e s h  o f  s a l m o n  t h a t  w e r e  p e n - r e a r e d  i n
T B T - t r e a t e d  p e n s .  M o r e o v e r ,  t h e  s t u d y  f o u n d  t h a t  c o o k i n g

13d o e s  n o t  r e m o v e  t h e  TBT  f r o m  t h e  f i s h .

3 .  M e m o r i a l i z e s  C o n g r e s s  t o  e n a c t  a n  i m m e d i a t e  b a n  o n  t h e  u s e  o f  
T B T - b a s e d  b o t t o m  p a i n t s  o n  a l l  m i l i t a r y ,  c o m m e r c i a l ,  a n d  
r e c r e a t i o n a l  v e s s e l s  u n t i l  s u c h  t i m e ,  a n d  i f ,  m e t h o d s  o f  u s e  
o t  T B T - b a s e d  b o t t o m  p a i n t s  o r  d e r i v a t i v e s  o f  o r g a n o t i n  p a i n t s  
a r e  d e v e l o p e d  t h a t  p o s e  n o  t h r e a t  t o  t h e  m a r i n e  e n v i r o n m e n t .

I n  a d d i t i o n  t o  t h e  r e s o l u t i o n s  p a s s e d  b y  t h e  t a s k  f o r c e ,  i t  i s  
a n t i c i p a t e d  t h a t  t h e  p a r t i c i p a t i n g  s t a t e s  m ay  i n t r o d u c e  s t a t e  
l e g i s l a t i o n  t o  f u r t h e r  r e g u l a t e  T BT  u s a g e s  i n  t h e i r  s t a t e s .  
C u r r e n t l y ,  e f f o r t s  a r e  u n d e r w a y  t o  e x p l o r e  l e g i s l a t i o n  t o  m o n i t o r  
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ABSTRACT

The median lethal concentrations (LCcg's) of 
tri-n-butyltin oxide (TBTO) to juvenile Chinook 
salmon, Or.corhynchus ts'nawvtscha, adapted to 
seawater were determined in a static renewal 
bioassay. LCsq's were 54, 20, and 1.5 ug TBT0/1 
after exposures for 6, 12, and 96 h, respectively. 
LCeo's decreased logarithmically with time 
for exposures between 12 and 96 h. Average 
tri-n-butyltin (TBT) concentrations in liver, 
brain, and muscle tissues of salmon that died 
during the bioassay were 7.0, 3.5, and 0.52 ug
TBT/g wee weight tissue, respectively. TBT 
concentrations in liver, brain, and muscle cissues 
of salmon that survived until day 4 of the bioassay 
vet- 4,300, 1,300, and 200 tines exposure
con uncrations, respectively. Average TBT 
concentrations in liver, brain, and muscle tissues 
of salmoi surviving transfer to a TBT ere ited 
marine net pen that killed 8.5% of the salmon 
transferred were 9.56, 3.44 and 1.24 ug T3T/g wet 
weight tissue, respectively. Our results indicate 
TBT exposure was the cause of death of chinook 
salmon exposed to TBT-treated marine net pens at 
one aquaculture facility.

INTRODUCTION

Tri-n-butyltin (TBT) compounds are widely used in 
the salmon aquaculture industry to retard fouling 
of net pens by marine organisms. Salmon at 
aquaculture facilities are raised to market size in 
marine net pens for 1 to 3 years, during which they 
gain most of their body mass. Nets must be 
periodically cleaned or chemically coated to retard 
fouling by marine organisms; fouling will reduce 
seawater exchange and result in fish kills. 
Antifoulants are much more economical I'ran manual 
cleaning atjd are therefo: ̂ preferred by the 
industry. Several antifoulant formulations are 
used to treat nets, but TBT compounds are among the 
most effective active Ingredients. Ihese compounds 
have low solubility in seawater1, are exceptionally 
toxic to marine fouling organismŝ , and can be 
formulated for slow release.

'In several occasions, we observed high mortalities 
in groups of chinook salmon, Oncorhynchus 
tshawv.scha, after cransfer to newly T3T-treated 
marine net pens at an aquaculture research 
facility. The facility, operated by the National 
Marine Fisheries Service, is located at Little Port 
VJalter (LPW), Alaska, near the southern end of

3aranof Island. Affected fish were examined for 
disease agents, but none were found. Exposure to 
TBT was therefore suspected as the cause of the
mortalities.

To determine whether exposure to TBT could cause 
mortalities such as chose observed at LPW, we 
determined the median lethal concentrations 
i -'s) of TBT co juvenile chinook salmon at
st ixposure periods, and the TBT concentra­
tions 1̂1 liver, brain, and muscle tissues of
juvenile chinook salmon that died during che
bioassav. These results are compared with those of 
juvenile chinook salmon that had survived cransfer 
co a TBT created net pen at LPW that was suspected 
of killing some of the transferred fish due to T3T 
poisoning. Comparisons indicate TBT exposure as 
the cause of che mortalities observed at LPW.

METHODS

3ioassay Animals

Chinook salmon used i t che bioessay tests were 
raised for I year in fresh water _ad acclimated co 
seawater for 4 months before testing. Fish were 
transferred to tanks supplied with seawater 
(salinity, 280/o0; temperature, 43C; flow race 
23 1/min), and were fed a diet of 3 mm Oregon Moist 
Pellet at a rate of 4% body weight daily until 
5 days before Che bioassay. Average wet weight of 
salmon used in che bioassay was 24.5 g (standard 
deviation = 16.43 g), and average fork length,
25.1 cm (standard deviation = 12.1 cm).

Bioassay

The bioassay was scatic, i.e., no water was 
replaced during che exposure period. Each of six 
550 1 fiberglass tanks contained one dose of TBT 
oxide (TBTO) ana 10 randomly selected juvenile 
chinook salmon. A seventh 550 1 fiberglass tank 
contained 10 similar chinook salmon, but no TBTO, 
and served as a contnl. The average ratio of wet 
weight of tissue to ex osure volume was 0.0445 g/1. 
The seawater temperature was 4 t l°C throughout the 
exposure period. Solut ons were aerated slowly to 
ensure adequate oxygen concentrations (above 80% 
saturation).

A solution of TBTO diss, Lved in 5.0 ml glacial 
acetic acid was mixed with seawater in che six 
exposure tanks, and 5.0 ml glacial acetic acid was 
mixed with seawater in the control tank. Salmon
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were then transferred by dip net to the tanks. 
Dead and stressed salmon were noted at 6, 12, 24, 
•»o, 72, and 96 h of sxposure. Following 96 h of 
exposure, clean seawater was flushed through che 
exposure tanks 3t a race of 23 1/sir., and the
survivors were observed for five additional iays co 
decernine any subsequent mortality. LCiq's were 
calculated using che method of Spearman and 
xarber-.

The solucions of T3T0 in glacial acecic acid were 
prepared co give nominal T3T0 concentrations of 2,
4. 3, 16, 32, and 64 ug T3T0/1 exposure water.
These doses were selected on che basis of trial
expo ures that determined approximate lechai doses. 
T3T0 concentrations in exposure water were measured 
with atomic absorption spectrophotometry (AA3) 
immediately before salmon were placed in the 
solucions and, subsequently, once ever; 24 h. T3T0 
dose concentrations decreased to about 63% of those 
initially measured after 48 h of exposure; 
therefore, T3T0 dissolved in 2 ml glacial acetic 
acid was added to each dose to increase che 
concentration to the original level. The 2 mi 
aiiquoc was added dropwise co che intake of a 
submersible pump in che exposure tank to minimize 
high localized concentrations of T3T. The T3T0
lose concentration was measured just before and 
just after this addition of T3T0. We used the 
average of all measurements for each dose and 
exposure period co calculate che LCcq for each 
exposure period.

T3T0 concentrations were measured by estimating che 
tin concentration of hexane extracts in the 
exposure water. One 50 ml aiiquoc of seawater was 
taken from each dose and extracted cwice with two 
successive aliquots of 25 ml hexane each. Hexane 
extracts were combined and evaporated co dryness at 
25°C on a rotary evaporator. The residue was taken 
up in 2 to 10 ml concentrated nicric acid and 
analyzed on 3 Perkin-Elner model 5000 atomic 
absorption spectrophotometer equipped with a leeman 
background corrector. Concentrations of T3TO were 
estimated by comparison with standard 
concentrations at T3T0 dissolved in hexane and 
processed similarly. With this method, recovery of 
T3T0 from a T3T0 concentration of 3 ug/1 seawater 
was determined to be 955.

Animals Surviving a Suspected T3T 
Poisoning Incident at LPW

Chinook salmon were hatched in January 1985 and 
rearea for 15 aonch3 before r'-ey were mistakenly 
transferred to a T3T coated net pen on 5 May 1986. 
Four hur. .red fish were transferred, having an 
average weight of 49 g. These animal3 had no
known prior exposure to TBT. Within three days of 
transfer che fish displayed poor feeding response, 
darkened pigmentation, and cended to hang 
listlessly near rhe corners of the net pen. 
Thirty-four of che fish subsequently died. 
Personei at LPW suspected TBT poisoning and 
verified that the net aacerial actually was treated 
with T3T by tracing invoice records. On 20 May 
1986 these fish were transferred to an uncreated 
nec pen, and r.o further mortalities occured. Six 
of these fish were killed, frozen whole and sent to

the Auke 3av Lasoratory where cney were scored 
frozen uncil analysis. Also sent were rive zoii'..-' ‘ 
of the TBT exposed fish thac had never been exp' ad 
co TST created net pans as controls.

Tissue Sampling and Analysis

Salmon thac died during the bioassav were removed 
and stored frozen in giass jars. After chawing, 
all of che liver and brain and approximately i g of 
muscle tissue were dissected for analysis. Eacn
tissue was mechanically homogenized and then 
extracted with hexane, and the tin zoncsncracion of 
the hexane excracc was measured by AAS. Results
are reported as If ail che tin in the hexane 
extracts were cri-n-bucylcin, aichougn possibly 
some of the tin may be di-n-butyltin. This method 
is core fully reported in Short and Thrower.*

RESULTS

Chinook saimon died in ail doses of TBTO tested,
but none died in che clean water control tank
during or immediately after the bioassay. Only
five saimon ;n the lowest exposure dose survived 
the bioassay; of these, tnree died within the next 
24 h in clean seawater. The logarithm of the LC = a 
decreased linearly with time becveen 12 and 96 h of 
exposure (Fig. 1). The natural logarithm of the 
LCjjj fits the following aquation for a scraighc
line for this exposure time period, using linear
regression analysis:

Ln(LC;o) =■ -(0.031078) (lj -r 3.363289 (L)

where T is the exposure time in hours. The
measured 96-h LC5Q was 1.5 ug T3T0/1 seawater, 
whereas the measured 6-h LCcq was 54 jg T3T0/1 
seawater.

o
m
O-1
c 2

24 48
Time (hra)

72 96

Fig. 1. Macur il logarithm of TBT LC5ij co juvenile 
chinook salnor, adapted to seawacer, as a function 
of exposure t:me. Upper and lower ends of vertical 
bars indicate 955 confidence intervals. The solid 
line is deriv :d from the linear regression of che 
natural loga: ichm of che LCsa with the exposure 
cine.
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All salmon that died during che bioassay displayed 
che same series of progressive signs: darkened 
pigmentacion, apachy, loss of scability, hemorrhage 
of che gills and fin insercions, defecacion, and 
finally deach. Salmon in che lowest doses did noc 
display any symptoms until near the end of Che 
bioassay period. Deach usually occurred within 
24 h of Che onset of darkened pigmentation. The 
two survivors in che lowest exposure dose had 
darkened pigmentation at the end of the bioassay, 
but they returned to normal pigmentation within 
24 h after being placed in clean seawater and 
apparently recovered from TBTO intoxication.

Concentrations of TBTO tended to decrease at all 
dose levels wita tine (Fig. 2). Dose levels 
declined to an average of 80" of tho initially 
ar -ired levels after the first 24 h of the 
bioassay and to an average of 63% after che first 
48 h. Dose levels resumed their decline after TBTO 
was added to restore the desired concentrations.

Fig. 2. TBT concentrations measured in bioassay 
doses as a function of time. TBT measurements were 
terminated in the higher doses after all the salmon 
in chose doses died. The increase in measured TBT 
concentrations of the lower doses at 48-h of 
exposure is due to the addition of TBT to those 
doses at ch,. time.

Average concentrations of TBT in tissues of salmon 
that died during the bioassay were highest in 
liver, intermediate in brain, and lowest in muscle 
tissues (Table 1). In liver and muscle tissues, 
the nighest concentrations of TBT were in salmon 
killed by exposure to intermediate doses for 
intermediate exposure periods, and were about twice 
Che concentrations founu in salmon exposeu co

either high doses for brief periods or low doses 
for longer periods. In contrast, brain tissue 
concentrations of TBT were highest In salmon killed 
by exposure to high doses for brief periods.

We calculated apparent bioconcentracion factors of 
liver, brain, and muscle tissues for salmon chat 
died between 72 and 96 h of exposure to che lowest 
bioassav dose. These factors were 4.300 for liver, 
1,300 for brain, and 200 for n, scle tissues,
calculated as the ratio of che TBT concentration in 
tissue co the average exposure concentration of the 
lowest bioassay dose (1.49 ug TBT/1).

Average concentrations of TBT in cissuas of saimon 
that survived transfer into the TBT created net pen 
at LPW are not significantly different from
concentrations In corresponding tissues of salmon 
thac died during the bioassay (Table I). In
contrast, much lower average TBT concentrations 
were found in tissues of salmon thac were cohorts 
of the LPW saloon exposed to the TBT treated net 
pens (Table 1).

DISCUSSION

Juvenile chinook salmon are very sensitive co TBT 
poisoning in seawater. We found che 96-h LC50 of 
1.5 ug TBT/1 to be lower than any reported for fish 
in a recent survey of che literature on acute 
toxicity of organotins. 2 The mosc significant 
difference between bioassay conditions in our 
experiment and those reported in Hall and Pinkney2 
was Chat in ours, water temperature was lower 
(4°C), which may be the cause for some of che 
sensitivity observed.

TBT concentrations in salmon that died during the 
bioassay were nearly constant for all doses, 
suggesting chat TBT concinues to accumulate until a 
threshold concentration, is reached in critical 
tissues and causes deach. This conclusion is 
supported by our observation thac saimon exposed to 
low doses of TBT displayed no intoxication symptoms 
until late in the bioassay. The linear 
relationship between the logarithm of the LC50 and 
the exposure cime (cf. Equation 1) indicates that 
significant mortalities may occur in salmon exposed 
for longer than 96 h to TBT concentrations lower 
than L.5 ug/1 .
The bioconcentracion factors we measured are noc 
equilibrium factors. Bioconcentracion factors for 
salmor exposed to sublechal doses of TBT would be 
higher if che accumulation time was longer than in 
our study. However, our 96-h bioconcentracion 
factors indica:e chat relatively brief exposure co 
TBT results in che accumulation of appreciable 
concentrations ir. salmon tissues.

The similarity of tissue TBT concentrations in 
salmon chat died during the bioassay and salmon 
chat survived transfei to che TBT created net pen 
at LPW indicaces chat the transferred salmon were 
exposed co a nearly lethal dose of T3T. These 
results, together with che similarity of distress 
signs displayed by salmon tested in the bioassay 
and those transferred to the TBT treated net pen at 
LPW, indicate that TBT poisoning was the cause of 
death of che thirty-five salmon thac died after
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being transferred co che 73T creaced nec pen ac 
LPW. The salnon chac died represent che nose 
sesicive individuals of che transferred group co 
TBT poisoning.

Table 1. Comparison of TBT concentrations in liver, brain, and auscle tissues of juvenile chinook salmon, 
adapced co seawater, chac were killed by T3T exposure during che T3T bioassay, with survivors of a 
suspected TBT poisoning incident at LPW and vich salmon from LPW chat were noc exposed co TBT. Concentra­
tions are given as ug T3T/g muscle tissue (wet wc.). together with 95% confidence intervals. N - number 
of individual salmon analyzed.

Tissue

TBT of 
fish killed 

during bioassav N

Trans­
ferred to T3T 
net pen ac LPW M

Control 
fish ac
LPW N

Liver 7.44 c 0.84 54 9.56 : 2.91 0 0.13 r 0.24 5

3rain 3.46 : 0.33 53 3.44 : 2.54 6 0.12 i 0. 18 4

Muscle 0.52 = 0.21 49 1.24 = 0.25 6 0.012 = 0.007 5

”3T leaching from created marine nec pens may cause 
adverse effects chat are more subtle chan 
inccxicacion symptoms or death. Growch in salmon 
could be affected by T3T; Chliamovitcn 3nd Sunn2 
have suggested chat T3T inhibits metabolic pnehways 
in rainbow trout, Salop galrdnert. Chinook salmon 
exposed for prolonged periods to sublechal doses of 
TBT in created marine nec pens may cherefore grow 
more slowly chan those in uncreated net pens due co 
che addicionai orgy required co compensate for 
such stress. a  similar effect has been 
demonstrated in salmon exposed co prolonged 
sublechal doses of the water-soluble fraction of 
crude oil.” Low doses of T3T can impair the immune 
system of racs, 7 which suggescs chac salmon raised 
in TBT-treaced marine net pens may be more 
suscepcible co disease.

In summary, our results show chac juvenile chinook 
salmoo are very sensitive to TBT poisoning ir 
seawater, ch?*. chey rapidly accumulate TBT to high 
concentrations in tissues, and chac lethal effects 
are dose and time dependent. For chese reasons, 
TBT-treaced nec pens for salmon aquaculture 
applications should be used wich caution.

a. Snort J. W. and Thrower, ?. P., 1936.
.•'.ccumulation of butyitins in muscle tissue of 
chinook salmon reared in sea pens treated wich 
tri-n-bucylcin. Marine Pollution Bulletin, in 
press.

5. Chliamovicch, V. -P. and Kuhn, C., 1977.
Behavioural, haemacological and histological 
studies on acuta toxicity of bis (cri-n-oucylcin) 
oxide on Salao galrdneri Richardson and Tilaola 
rendalli 3oulenger. J. Fish. Biol., 10: 575-585.

6. Moles A. and Rice, S. D., 1983. Effects of 
crude oil and naphthalene on growch, caloric 
content, and fat contenc of pink salmon juveniles 
in seawater. Trans. An. Fish. Soc., 112: 205-211.

7, Funahashi, N,, Iwasaki, I. and Ide, G., 1980. 
Effects of bis (cri-n-butylcin) oxide on endocrine 
and lymphoid organs of male racs. Acta Pathol. 
Jpn., ’30(6): 955-966.
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ABSTRACT

Muscle tissue of chinook salmon, Oncorhynchus 
tshawytscha, reared for 3 to 9 months in sea pens 
treated with an antifouling biocide, tri-n-butyltin 
(TBT), contained organotin concentrations of 
0,28-0.90 pg/g (as TBT). Organotins are present in 
some pen-re. ed salmon sold in the United States: 
Eleven of 15 salmon advertised as aquaculture 
products and purchased from public markets con­
tained organotin concentrations of 0.081-0.20 ug/g. 
Preliminary anaylses by GCAA indicate that these 
organotin concentrations are TBT. Most common 
cooking practices do not effectively destroy or 
remove butyltins from salmon muscle tissue. We 
believe this is the first evidence of entry of 
organotins into the human diet in che "nited 
States.

INTRODUCTION

Tri-n-bucyltin (TBT) compounds are emerging as the 
leading compounds in the effective control of 
marine fouling of sea pens, a serious problem in 
the salmon farming industry. Fouling organisms 
restrict water flow through che sea pens and 
increase che risk of dangerously low oxygen levels 
occurring as a result of poor water exchange in the 
sea pens. TBT compounds have a low solubility in 
seawater1, are exceptionally toxic to marine 
fouling organisms2, and can be formulated for slow 
release. The recenc increase in che use of TBT 
compounds could result in an environmental hazard 
in marine waters. Continued uncontrolled use is 
being debated; che U.S. Congress has prevented the 
U.S. Navy from implementing plans to begin using 
TBT compounds as bottom paint for their fleet in 
1986. Their use is banned in some countries and 
states.

Following the induscry practice, TBT-treaced sea 
pens were used beginning in 1983 ac Little Port 
Walter (LPW), near che southern end of Baranof 
Island in Southeast Alaska, where research on 
improving fish farming methods is carried out by 
the National Marine Fisheries Service. At chat 
time, the intent was only co minimize marine 
fouling of the pens and any potential effects of 
TBT on salmon were not considered. On several 
occasions, unusually high mortalities were observed 
in populations of chinook salmon, Oncorhynchus 
tshawvtscha, after transfer co newly TBT-treaced 
sea pens. In one instance, 5555 (over 502 of the

population.) yearling chinook salmon died within 
2 weeks of transfer. These fish were carefully 
examined for disease agents, but none were found. 
As part of an effort to determine che cause of 
these mortalities, the survivors were analyzed for 
organotins. Also analyzed were the fish tood and 
local seawater. Our results prompted us to look in 
the marketplace for organocin-contaminated salmon 
and, subsequently, to determine whether normal 
cocking processes destroyed these compounds.

In this paper, we present evidence that pans 
treated with TBT may contaminate the flesh of 
salmon with TBT and its metabolite di-n-butylcin 
(DBT), The butyltins may persist in the flesh to 
the marketplace, and most will noc be destroyed by 
cooking.

METHODS

Four groups of chinook salmon reared at LPW were 
examined for organotins after mortalities 
associated with transfers to TBT-treated sea pens 
were observed in two of che groups, 1981 and 1982 
brood-year salmon. LPW is a pristine area, 
unaffected by pollutants from industrial or urban 
sources: The only population centers within a 75 km 
radius are fishing villages of less than 500 people 
each, and less than 100 000 people live within a 
1000 km radius. The 1981, 1982, and 1983
brood-year fish had different histories of exposure 
to TBT. The fourth group, cohorts from the 1983 
brood, was a control group which had no exposure to 
TBT.

The 1981-brood fish had been placed in newly 
TBT-created sea pens in May 1983 and subsequently 
transferred co newly TBT-treated sea pens in 
October 1983 and May and August 1984. The 
1982-brood fish had been placed in newly 
TBT-treated sea pens in Occober 1983, and again in 
May and August 1984. The 1983-brood fis1' had been 
placed in used TBT-treated sea pens in Occober
1984. The control group had been reared in 
ordinary, uncreated sea pens.

On 6 November 1984, two salmon were randomly taken 
for organotin analysis from each of two sea pens 
containing 1981-brood fish (average body weight 
1700 g) and from each of four sea pens containing
1982-brood fish (average body weight 1200 g). 
Seven 1983-brood fish (average body weight 20 g) 
were randomly sampled from a single sea pen on 
28 January 1985.
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Twelve concrol fisn (average body weight 160 g) 
were randoniy taken tor organotin analysis on 
1 November 1985.

Muscle tissue sanples vere analyzed tor organotin 
compounds. The sampled salmon vere killed, frozen 
whole, and stored ac -20°C for up co 2 months. One 
to 5 g of muscle tissue was disseccad from each, 
and care was caken noc co include any skin, fat 
tissue, or portions of che lateral line. The 
dissected tissue was homogenized wich a glass 
honogenizer in_ 10 mi of pH 7.5 phosphate buffer 
solution ([POt, 3] * 1.0 mil), and che homogenace was 
extracted wich two 25 ml aliquots of hexane. 
Hexane extracts were combined and centrifuged ac 
10 000 x g, and supernatant was evaporated to 
dryness under reducad pressure on a rotary 
evaporator at 25°C. The residue was caken up in a 
rolucion of 0.1 ml concentrated nitric acid diluted 
to 5.0 ml wich glacial acetic acid.

Tin concentration in the acetic acid solution was 
measured by flameiess acoaic absorption (AA) on a 
Perkin-Elaer model 5000 spectrophotometer equipped 
wita a Eeeman background corrector and an eiec- 
troceless discharge tin lamp. The manufacture's 
suggested conditions and instrument settings were 
used for the analysis of tin in che acetic acid 
solucions. :or che purpose of calculating 
organotin concentrations, we assumed chat all tin 
found in the hexane extracts was presenc as TBT.

The method of standard additions was used co 
estimate organotin concentrations in muscle tissue. 
Our method is similar co thac of M&T Chemicals Ltd, 
for the analysis of butyltins in fish tissues 
(Standard Test Method AA-33, M&T Chemicals, Inc., 
Rahway, NJ 07065). The M&T method involves hexane 
extraction of a hydrochloric acid digest, followed 
by solvent resolution of individual butyltins. The 
M&T method finds thac only TBT and DBT are 
extracted by che hexane. Our method differs in 
that mechanical homogenization was used instead of 
acid digestion, the pH of our homogenace was higher 
(7.5), and we did noc attempt to separace TBT from 
DBT. Use of mechanical homogenizacion may 
significancly lower che extraction efficiency of 
T3T and 03T, causing butylcin concentrations co be 
underestimated. Salmon muscle tissues spiked with
0.60 ug TBT/g and with 0.52 ug DBT/g have 
recoveries of 55" and 37S, respectively. The limit 
of detection was 0.013 ug TBT/g muscle cissue,

To determine whether organotins were inorganic tin 
conpiexed with ligands, three saimon from the 
control group were selected, and a 2 g portion of 
muscle tissue froo each fish was processed using 
the modified M&T mechod described above, except 
chat che buffer solucion contained 20 ,TT)
(as SnCî ), and che homogenace was allowed co rest 
ac room temperature for c h. This procedure was 
repeaced using Sn (IV) (as inClu). No organotins 
were decected in either case. This race of 
addition of inorganic tin is equivalent co '.0 ug 
Sn/g muscle cissue, which is more than 10 times 
higher than the highest organotin concentrations 
found in the muscle cissue of LPW salmor reared in 
che TBT-creaced sea pens. It is therefore very

unlikeiv thac che organotins vere derived from 
inorganic tin.

To verify che source of che organocins in LPW 
salmon, we analyzed the fish food and che seawacer 
inside the ,ea pens. We extracted one 1.3 1. 
seawater sampie from each of six TBT-treated sea 
pens with 0,5 1. methylene chloride and analyzed 
the tin content of these excracts. The extracts 
were all evaporated co dryness, and che residue was 
caken up wich 5 ml of the acetic acid solution, 
which va3 analyzed by flameiess AA as previously 
described. In seawater recovery experiments, 15 ng 
TBT/I. gave an average response of 0.009 
absorbance-seconds on our instrument. 'We also 
analyzed three surface-seawatar samples from 
Chatham Strait. Alaska, about 2 km east of LP'W and, 
using the modified M&T mechod, analyzed muscle 
cissue samples from 10 wild chinook salmon caught 
by hook and line near Auke 3ay.

To determine whether pan frying, boiling, or using 
a microwave oven descroys accumulated butyltins, we 
cooked a s ngle 20 co 30 g portion of muscle tissue 
from a single LPW 1981 brood-year chinook salmon 
thac had been analyzed for organocins, using each 
cooking method. Muscle cissue was cooked to an 
incernai temperature or 100°C. Each cooked portion 
was subsarapied five times for organotins and 
analyzed by che previously described mechod.

RESULTS AND DISCUSSION

All samples from che three groups of fish reared in 
T3T-created sea pens, but none from the uncreated 
sea pen, contained readily dececcable 
concentrations of organocins (Table I). Organocin 
concentrations (0.70-i.l ug/g) in the 1981 and 1982 
brood-year salmon were noc "ignificancly different 
(P » 0.31) as determined by analysis or variance 
comparing all results from che 1981- and 1982-brood 
fish, suggesting chac che time scale for 
accumulation in these fish is less than a year. 
The average organocin concentration in the
1983-brood fish was 0.23 ug/g. This -over 
concentration may result from che relatively brief 
exposure co the T3T-creaced pen. which had in tact 
been soaking in seawacer for more chan 6 months 
before the 1983-brood fish were transferred co it. 
In contrast, no organotins were decected in the 
muscle tissue of che control group.
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Table 1. Concentrations of butyltins in che muscle 
Cissue of 1981, 1982, and 1983 brood-year chinook 
salmon reared in TBT-treated and uncreated sea pens 
at Little Port Walter, Alaska. Bucyltin concentra­
tions, together with 95Z confidence intervals, are 
based on wet tissue weights. Each fish was 
analyzed in triplicate. ND = none detected 
(detection limit is <0.013 ug TBT/g muscle cissue).

3rcod
year

Duration of 
residence in TBT- 
treated sea pens 

(months)

Muscle cissue 
concentration 
of butyltins, 
as TBT (ug/g)

Number 
of salmon 
analyzed

1981 19 0.90 ± 0.10 4
1982 13 0.82 ± 0.05 8
1983 3 0.28 ± 0.04 7
1983 0 ND 12

No organotins were detected in the fish food 
samples or in any of che 10 wild salmon caught by 
hook and line near Auke Bay, nor were any 
organocins detected in the three surface-seawater 
samples from Chatham Strait. However, organotins 
were detected in all six seawater extracts from the 
sea pens, at concentrations of 18-65 ng TBT/1.

Our results indicate that che source of the 
organotins in muscle tissue of LPW salmon was che 
TBT-treaced sea pens. The only naturally occurring 
organotin compounds are methvltins3, and their 
concentrations in unpolluted seawater are probably 
less than 1 ng/l.u If naturally occurring or 
anthropogenic organocins from sources remote from 
LPW were significant, we would have expected to 
detect them in the control group or in the 10 wild 
chinook salmon. A local source is indicated 
because organocins were detected in all che marine 
water samples from inside the sea pens, but in none 
of the samples from Chatham Strait, Ac LPW, 
organotin compounds were only used to treat the sea 
pens.

The organocins present in our hexane extracts 
probably include TBT and DBT. The half life of TBT 
in water exposed co che environment is about 
3 months. 1 Juvenile chinook salmon rapidly 
accumulate TBT immediately upon exposure co low 
concentrations: We have observed chat juvenile
chinook salmon exposed Co 2 ug TBT/1. seawacer for 
72 h accumulated 0.3 ±0.1 ug TBT/g muscle tissue 
(wet wt) .5 It is therefore likely chat che salmon 
were exposed co only TBT and not to significant 
concentrations of any TBT degradation products. 
Once absorbed, TBT may be catabolized co DBT. 5 The 
organotins in our hexane extracts of muscle cissue 
from LPW salmon are therefore probably TBT and DBT 
(See foocnoce),

Our results imply that TBT is biocvncentraced to a 
great extent in Che muscle cissue of chinook 
salmon. We cannot determine a bioconcentracion 
factor wich any precision from our daca because LPW 
salmon were probacly exposed to T3T concentrations 
higher chan those found in the seawacer samples. 
The leaching rate of TBT is highest when che 
treated nets are first placed in seawater and 
decreases roughly exponentially with time. By the 
time we sampled the seawater in the sea pens ac 
LPW, che nets had already been in seawater for at 
least 5 months. The 198) and 1982 brood-year 
groups, on the other hand, had been repeatedly 
transferred into newly TBT-treated sea pens. 
However, chinook salmon probably bioconcencrace TBT 
in their muscle cissue co a greater excent than do 
sheepshead minnows, Cvprinodon variegatus, which 
bivconcencrate TBT by factors ranging from 740 to 
1600.’ Greater bioconcentracion factors for 
chinook salmon are expected, because their muscle 
tissue is relatively high in lipids - and TBT has a 
high octanol-water partition coefficient.*

Market Survey

rhe readily detectable TBT concentrations found in 
the 1983 brood-year salmon, after a relatively 
brief exposure to a used TBT-treated sea pen, 
caused us to speculate whether organocins are 
present in aquacultured salmon in the U.S. 
marketplace. TBT compounds are widely used as a 
sea pen antifoulant in the salmon aquaculture 
industry. Therefore, we Chought it likely Chat 
salmon reared in commercial aquaculture operations 
using TBT-treated sea pens may be subjected to a 
TBT exposure similar to Chat of the 1983-brood 
salmon reared at LPW.

We purchased eight salnonids from four markets in 
Seattle, Washington, and seven from one market in 
Portland, Oregon, in February 1985. All che 
Seattle fish, consisting of chinook salmon; silver 
saimon, Oncorhvnchus kisutch; and Atlantic salmon, 
Salmo salar, were advertised as imported products 
of aquaculture. The seven fish from Portland were 
silver ralmon reared in the Uniced Staces at a 
facility chat used TBT-treated sea pens. Fish were 
analyzed for organotin concentrations in muscle 
tissue, using the previously described mechod; 
concentrations were 0.072-0.20 ug/g in four of the 
eigne fish from the Seattle markets, and
0.059-0.10 Ug/g in all seven Portland fish 
(Table 2). Fish from the Seattle markets that did 
not contain organotins were probably noc reared in 
TBT-treated sea pens. Although che exact history 
of these market fish is unknown, our resulcs from 
che LPW fish suggest that the market fish acquired 
their organotin burdens while being reared in 
TBT-treaced sea pens (See footnote).



Table 2. Concentrations or organocins in salmcnids 
purchased from fish markets in Seattle, Washington, 
and Portland, Oregon and advertised as products of 
aquaculture. Organocin concentrations, together 
with 95" confidence intervals, are based on vet 
tissue weights. Each fish was anaiyted in 
triplicate. ND =■ none detected ''detection liait is 
<0.013 ug T3T/g muscle tissue).

Species
Number of 

fish analyzed

Muscle cissue 
concentration 
of organotins, 
as TBT (ug/gj

silver salnon

Seattle Market

I 0.20 = 0.11
Silver salnon 1 ND
Chinook salnon ND
Atlantic salmon 3 0.081 : 0.031
Atlantic salnon 1 ND

Silver salmon

Portland Market

3.081 m 0.009

Three common cooking methods for salmon did noc 
eliminate bucylcins fron the cooked portions. 
Average percentages of butyltins retaining were 
553, 673, and 763 for the microwave, pan frying, 
and boiling methods, respectively. These 
percentages are correrced for che loss of wacer 
thac occurred during cooking. Results indicate 
thac cooking is ineffective in elioinacing butylcin 
concencracions in food.

SUMMARY

Rearing salnon in sea pens creaced wich antifoular.t 
containing T3T compounds resulted in che 
accumulation of organotins in che muscle cissue of 
salmon. Organotins were detected in several fish 
from different countries purchased from the 
aarketplace and advertised as products of 
aquaculture. Additionally, cooking was found to be 
ineffective in destroying or removing accumulated 
organocins. We believe this is che first evidence 
of anrry of organotins into che human diet in the 
United States.

Footnote

Analysis cf the samples on which the results 
presented in this paper are. based have recently 
been repeated by one or us (JVS) using a gas 
chromatograph interfaced wich -in atonic absorpcion 
spectrophotometer (GCAA). Resulcs of che GCAA 
analyses showed T3i concentrations in chinook 
saimon muscle tissues thac were quantitatively 
similar to che organocin concentrations (expressed 
as TBT) presenced in tables 1 and 3. In 
particular, DBT accounted tor less chan 33 of the 
T3T found by GCAA. A manuscript reporting these 
resulcs more tullv is in oreoaration.
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C O O P E R A T I V E  E X T E N S I O N  S E R V I C E

U N IV E R S IT Y
F A I R B A N K S

a

> L A S K A  S 3 T O I
Mar ine Ac.  sory Pr ograms 
2-i.5l Pr ovi dence Avenue 
Anchorage.  Aiaska 995CM 
i907) 263-1390

■June 29, 1531

MEMORANDUM

TO

PD

Brian Paust, Agent

Conn Bali, Safety Specialist

•ic-tyl- , '17)

ihis is a response co your question about the toxicity and special hardline 
of -his anti-fouling compound. Since it is not uncommon and is a nasty item,
I air, taking the liberty of circulating this information to other friends in 
MAP/CES/Sea Grant.

For more information on this or other compouncs tn.ere are several places to 
turn to in the future:

(T) Carl Harmon, Environmental Engineer with the Scace Department o'
Environmental Conservation in Anchorage (the person who helped me 
with this)— phone: 274-2533.

(2) Environmental Protection Agency (EPA)— phone: 271-5083.

(2) Poison Center at Providence Hospital in Anchorage— phor.e: 274-5525.

(7) Chemical Transportation Emergency Center (CHEMTREC)
Phones: (300) 424-9300 (supposedly toll free)

(202) 433-7616 (call collect 24 hours a day).

I did not have the occasion to call the Coast Guard on this, but on materials
that are recocr.izec razardcus "-aserials, the Coast Guard dees have some references.

.. . /J5v
•.'• " -• - • s 1 :.c: .nr a p.-. :u and a~e:'t ora-'.ge.-c/it
■ ■ s ~n aiit'i-rou aGen* .// crei.-;-; re _ ceil wails or living

tissue. It will do this in peoole too.^It can ,e absorbed through the skin,
inhaled, ingested, etc. $If it gets into the ej. ̂ s and remains there for any
aopreciable oer-Iod of time, it can affect vision and cause blindness. Rising 
this materia in a confined space can lead to unconsciousness ar.c presumedly 
death.©For physical as well as health reasons this material shculc not oe 
apolied in a spray. It should be painted onto tne surface to be protectee 
(and I would go try to find my worst enemy to do the work).



?'i :tn Paust 

dune 29, 1931

'fTha materia] collects in fatty tissue ana therefore has a considerable impact 
""jeon kidneys and livers.

one is going to use it, it is mscc~rr.er.-ue . : ,:er
ccntrollec conditions, in oce.n air (so others can s. a • •. tea ... ch a
resoirator, protective clothing, gloves, etc.

i'd not get the recommended solvent, but at all cost one ought to avoid getting 
this material in contact with the skin and it might be a good idea to be prepared 
with the recommended solvents and eye washes.

Basically, the stuff sounds almost too dangerous to use. The only other thing to 
acc i: that several brands have been removed from the market, anc one cucht to 
c.ne': with the CHEMTREC numcer above to see if specific brands are even allowed 
in the market anymore. Apparently, many of the earlier editions have been recalled, 
keep the stuff in Petersburg, eh?

Hope this helps.
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E P A  V/srns Vessel O w n e r s  

oJ T 3 7  Paint

The Environmental Protection Agency nas oeg-ir 
a special re'. -e\v of :ne use cf the pestic ce tnfcuty t n 
(TBT) in antifouiant paints to determine whether •; 
should be banned or restricted because of ts toxicity 
to fish and shellfish. Between 250.000 anc 2 0.0C0 
pounds of T3T is used in vessel paints each year 
Water samples taken in several U 5. ports contained 
relatively high concentrations of TBT prompting the 
investigation While no decision nas been mace 
EPA is advising all vessei operators that.

"It wou!d ce most prudent to use copper-pased 
antifouiant paints containing no TBT.”



HE/ RING HELD ON TRIBUTYLTIN
T h e  u s e  o f  t r i b u t y l t i n  ( T B T )  in  a n t i f o u i a n t  

m a r i n e  p a i n t s  w a s  t h e  s u b j e c t  o f  a  U . S .  H o u s e  
o f  R e p r e s e n t a t i v e s ,  M e r c h a n t  M a r i n e  a n d  
F i s h e r i e s  S u b - C o m m i t t e e  h e a r i n g  o n  S e p t .  3 0 .  
T h r e e  e x p e r t  p a n e l s  f r o m  a c a d e m i a ,  t h e  T B T  
a n d  T B T  p a i n t  p r o d u c i n g  i n d u s t r i e s  a n d  t h e  
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 r o v i d e d  
t e s t i m o n y .  T h e  o b j e c t i v e  o f  t h e  h e a r i n g  w a s  
t o  e x p l o r e  t h e  f a c t s  a b o u t  T B T ,  i s s u e s  r e ­
q u i r i n g  f u r t h e r  s t u d y  a n d  p o s s i b l e  a c t i o n  t o  
b e  t a k e n .

S c i e n t i s t s  ' r o m  J o h n  H o p k i n s  U n i v e r s i t y  
a n d  V IM S  p r e s e n t e d  d a t a  i n d i c a t i n g  t h a t  T B T  
l e v e l s  in  w a t e r  s a m p l e s  t a k e n  f r o m  s e v e r a l  
s i t e s  in  i n - s h o r e  M a r y l a n d  a n d  V i r g i n i a  w a t e r s  
w e r e  h i g h e r  t h a n  t h o s e  l e v e l s  f o u n d  t o  b e  t o x i c  
t o  s h e l l f i s h  l a r v a e  in  l a b o r a t o r y  e x p e r i m e n t s .  
T h e y  f u r t h e r  n o t e d  t h a t  s h e l l f i s h  a r e  k n o w n  
t o  b i o a c c u m u l a t e  T B T .  A l t h o u g h  a c k n o w l e d g i n g  
t h e  e x i s t e n c e  o f  c e r t a i n  d a t a  g a p s ,  i n c l u d i n g  
s o m e  in  t h e  a r e a  o f  p u b l i c  h e a l t h  i m p l i c a t i o n s ,  
t h e  r e s e a r c h e r s  r e c o m m e n d e d  im m e d i a t e  r e ­
s t r i c t i o n s  o n  T B T  p a i n t  u s e .

T e s t i m o n y  f r o m  i n d u s t r y  r e p r e s e n t a t i v e s  
p o i n t e d  o u t  t h a t  n o  r e a l  p r o b l e m s  h a v e  b e e n  
o b s e r v e d  t h a t  c a n  b e  d i r e c t l y  a t t r i b u t e d  t o  
T B T .  I t  w a s  n o t e d  t h a t  t w o  t y p e s  o f  T B T -  
b a s e d  p a i n t s  a r e  p r o d u c e d  a n d  m a r k e t e d :  a 
" c o p o l y m e r "  t y p e ,  w h i c h  h a s  b e e n  o b s e r v e d  t o  
l e e c h  T B T  v e r y  s l o w l y ,  a n d  a  " f r e e  a s s o c i a t e d "  
t y p e ,  w h i c h  h a s  a  q u i c k e r  r e l e a s e .  I t  w a s  
s u g g e s t e d  t h a t  t h e  l a t t e r  c o u l d  b e  r e s t r i c t e d  
o r  b a n n e d ,  a l l e v i a t i n g  m u c h  o f  T B T  r e l e a s e  
i n t o  w a t e r s .

T h e  E P A  r e p r e s e n t a t i v e  t e s t i f i e d  t h a t  t h e  
E P A  i s  c u r r e n t l y  u n d e r t a k i n g  a  c o m p l e t e  r e v i e w  
o f  T B T  a n t i f o u i a n t  p a i n t s .  W h i l e  c o m p l e t i o n  o f  
t h e  e n t i r e  s t u d y  m a y  r e q u i r e  t h r e e  t o  f i v e  
y e a r s ,  E P A  c o u l d  r u l e  o n  r e s t r i c t i o n s  r e g a r d i n g  
u s a g e  o f  h i g h  r e l e a s e  p a i n t s  b y  s p r i n g  1 9 8 7 .  
C o n g r e s s m a n  W i l l i a m  C a r n e y  ( N Y )  n o t e d  t h a t  
t h e r e  i s  l i t t l e  c h a n c e  t h a t  l e g i s l a t i v e  a c t i o n  v..i 
T B T  u s e  c o u l d  b e  t a k e n  b e f o r e  J u n e  1 9 8 7 ,  a n d  
r e q u e s t e d  t h a t  t h e  E P A  o f f i c i a l  k e e p  t h e  C o m ­
m i t t e e  a d v i s e d  o n  t h e  p r o g r e s s  o f  i t s  r e v i e w .
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b y  S u s a n  S c h m i d t

D r .  F r a n k  P e r k i n s ,  d i r e c t o r  o f  t h e  V i r g i n i a  I n s t i t u t e  o f  " W e  b e l i e v e  t h a t  t h e  p r o t e c t i o n  o f  h u m a n  / . c T i h  a n d
M a r i n e  S c i e n c e  ( V I M S ) ,  r e c o m m e n d s  a g a i n s t  t h e  u s e  o f  h i g h  e c o n o m i c  v a l u e  o f  r e c r e a t i o n a l  a r . J  c o m m e r c e . ,

’ b u t y l t i n  ( T B T )  t o  p a i n t  N a v y  s n i p s  u n t i l  b e t t e r  d a t a  o n  f i s h i n g  w a r r a n t  t h e  p o s t p o n e m e n t  o f  t h i s  p : \  g r a m  u n t i l  t h e
v i r o n m e n t a l  e f f e c t s  a r e  a s s e m b l e d .  r i s k s  c a n  b e  f u l l v  a s s e s s e d . "
T h e  N a v y  s a y s  t h a t  m i x i n g  o r g a n o t i n  w i t h  c o p p e r -  

b a s e d  p a i n t  t o  k i l l  b a r n a c l e s  a n d  r e t a r d  a l g a l  s l i m e  c o u l d  
s a v e  S 1 5 0  m i l l i o n  a y e a r  i n  m a i n t e n a n c e  a n d  f u e l  c o s t s .  
V I M S  is  c o n c e r n e d  t h a t  t i i e r e  is  i n s u f f i c i e n t  s c i e n t i f i c  d a t a  
o n  t h e  e n v i r o n m e n t a l  i m p a c t s  o f  T B T  a n d  h a s  s t a r r e d  
t e s t i n g  t o x i c  e f f e c t s  o f  t h i s  c h e m i c a l  o n  o y s t e r s  a n d  c l a m s .

V I M S  i s  c h a r g e d  w i t h  a d v i s i n g  t h e  C o m m o n w e a l t h  c n  
p r o t e c t i n g  e s t u a r i n e  r e s o u r c e s ,  a n d  in  p a r t i c u l a r ,  s p e c i e s  
t o r  c o m m e r c i a l  a n d  r e c r e a t i o n a l  h a r v e s t  i n  d i e  C h e s a p e a k e  
B a y .  A t  t h e  s a m e  t im e ,  V I M S  is  u n i q u e l y  q u a l i f i e d  t o  
s t u d y  a t o x i c  c h e m i c a l ,  b e c a u s e  o f  t h e  e x p e r i e n c e  o f  
c h e m i s t s  a t  t h e  I n s t i t u t e  a n d  t h e i r  s o p h i s t i c a t e d  t e s t i n g  
e q u i p m e n t .

D r .  R o b e r t  H u g g e t t ,  h e a d  o f  t h e  c h e m i c a l  
o c e a n  n a n :  o h ’.' d a r ' . ’. r t m e n t  a t  V I M S ,  s a v s  T B T  is  o r .  a at

V irg in ia Protests Naval Plan

In  a n  e n v i r o n m e n t a l  a s s e s s m e n t  r e l e a s e d  in J u n e  1 9 8 5 .  
t h e  N a v y  s a i d  t h a t  T B T  is  7  t o  4 0  t im e s  m e r e  t o x i c  t h a n  
t h e  c o p p e r - b a s e d  p a i n t  n o w  is u s e .  A f t e r  c o n s u l t a t i o n  
* - h  V I M S ,  t h e  V i r g i n i a  C o u n c i l  o n  t h e  E n v i r o n m e n t  
r a p p o n d e d  t o  t h e  N a v a l  p r o p o s a l  i n  A u g u s t ,  r e q u e s t i n g  
m o r e  re. , r c h .

K e i t h  B u t t l e m a n ,  a d m i n i s t r a t o r  o f  t h e  C o u n c i l ,  s a i d .

S u r f  b re ak in g  o v e r  the VIMS F e r ry  P i c :  
du r ing  the N o v em b e r  4th s to rm  w ashed  
aw a y  s e v e r a l  s c i e n t i f i c  e x p e r im e n t s .
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I n  A u g u s t  a  V i r g i n i a  C o n g r e s s i o n a l  d e l e g a t i o n  w r o t e  a 
l e t t e r  p r o t e s t i n g  t h e  N a v a l  p l a n  t o  u s e  T B T .  I n  S e p t e m b e r  
S e n .  P a u l  T n b l e  s e t  u p  a  m e e t i n g  w i t h  N a v y  S e c r e t a r y  
J o h n  L e h m a n ,  a t t e n d e d  a l s o  b y  S e n .  J o h n  W a r n e r ,  a n d  
R e p s .  H e r b e r t  B a t e m a n ,  W i l l i a m  W h i t e h u r s t ,  a n d  N o r m a n  
S i s i s k y .  T h e y  a s k e d  t h e  N a v y  t o  s t o p  i ts  p l a n  to  u s e  p a in t  
c o n t a i n i n g  T B T  u n t i l  V I M S '  i n t e n s i v e  s t u d y  o f  
e n v i r o n m e n t a l  e f f e c t s  c o u l d  b e  c o m p l e t e d .  D r .  P e r k i n s  
a n d  D r .  H u g g e t t  o f  V I M S  a t t e n d e d  t h e  m e e t i n g .

C i t i n g  V I M S '  c o n c e r n s ,  i n  O c t o b e r  t h e  U . S .  H o u s e  o f  
R e p r e s e n t a t i v e s  A p p r o p r i a t i o n s  C o m m i t t e e  h a s  
e n c o u r a g e d  t h e  N a v y  t o  p o s t p o n e  f l e e t w i d e  
i m p l e m e n t a t i o n  u n t i l  im p a c t s  o n  e s t u a r i n e  m a r i n e  l i f e  a r .d  
o n  h u m a n  h e a l t h  a r e  d e t e r m i n e d .

Risks to Environment and Human Health

• I .> 4 •* •. . • T  R*

n a r o o r s .  o n e  o t  w m o n  i> .Ui.s, N o r f o l k  N a v a l
f a c i l i t i e s  a n d  t h e  N e w p o r t  N e w s  S h i p b u i l d . n g  a r . d  
D r y  D o c k  C o m p a n y  a r e  w i t h i n  a  t i d a l  c y c l e  o f  m a j o r  
o y s t e r  s e e d  b e d s  i n  t h e  J a m e s  R i v e r  a n d  c r a b  s p a w n i n g  
a r e a s  in  t h e  m o u t h  o f  t h e  C h e s a p e a k e  B a y .  T h e  N a v y  
r e p o r t  d o e s  n o t  l i s t  t h e  e f f e c t  o f  T B T  o n  s h e l l f i s h  s p e c i e s  
n e a r  N o r f o l k  h a r b o r .

T h e  V i r g i n i a  D e p a r t m e n t  o f  H e a l t h  s a y s  T B T  
a c c u m u l a t e s  i n  a q u a t i c  o r g a n i s m s .  I n  o y s t e r s ,  T B T  c a n  
b e  m a g n i f i e d  1 0 0 0  t o  6 0 0 0  t im e s ,  a n d  in  m u s s e l s ,  2 7 C 0  
t im e s  o v e r  w a t e r  c o n c e n t r a t i o n s .  E x p e r i m e n t a l  t e s t s  o n  
r a t s  i n d i c a t e  T B T  c a u s e s  s k i n  s o r e s  a n d  s e v e r e  e y e  
d a m a g e .  P o s s i b l e  e f f e c t s  o n  w o r k e r s  e x p o s e d  to  T B T  a re  
p r o b l e m s  w i t h  e y e s ,  s k i n ,  l u n g s ,  l i v e r ,  n e i v o u s  s y s t e m ,  
a b d o m i n a l  p a i n ,  n a u s e a ,  h e a d a c h e s ,  a n d  
u n c o n s c i o u s n e s s .  B e c a u s e  o f  t h e  r i s k  t o  w o r k e r s ,  th e  
N e w p o r t  N e w s  S h i p b u i l d i n g  a n d  D r y  D o c k  C o m p a n y  
s a y s  i t  w i l l  n o t  u s e  T B T  i n  t h e  f u t u r e  u n t i l  i t s  e f f e c t s  o n  
w o r k e r s  a n d  the, e n v i r o n m e n t  a r e  k n o w n .

History of Anti-foulants

T h r e e  t h o u s a n d  \ e a r s  a c o  P h o e n i c i a n s  u s e d  c o p p e r  o n

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

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

p a i n t ,  b e c a u s e  t h e y  w e r e  t h o u g h t  t o  b e  l e s s  t o x i c  t h a n  
m e r e  u p - a n d  a r s e n i c  a n d  m o r e  e f f e c t i v e  t h a n  c o p p e r .  F u s
p a in t  is  e f f i c i e n t  a t  p r o t e c t i n g  a g a i n s t  f o u l i n g  b e e r
p o i s o n  is r e l e a s e d  s l o w l y  o v e r  t im e .  I n  s o m e  o f  t h e  n e w e r  
c o  p o l y m e r  p a i n t s ,  h u l l s  d o  r o t  h a v e  t o  s c r u b b e d  o r  
r e p a i n t e d  f o r  y e a r s .  F u r t h e r m o r e ,  a  l a y e r  o f  p a i n t  s l o u g h s  
o f f  w h e n  t h e  v e s s e l  i s  u n d e r w a v .  I n  f a c t ,  t h e  N a v y  s a y s

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

Naval Readiness

B v  i n c r e a s i n g  f u e l  e f f i c i e n c y  w i t h  c l e a n e r  h u l l s ,  t h e  
N a v a l  f l e e t  c a n  t r a v e l  f a r t h e r  a n d  f a s t e r .  B y  r e d u c i n g  t im e  
in  d r y d o c k .  t h e  N a v y  c a n  r e s p o n d  m o r e  q u i c k l y  i n  a n  
e m e r g e n c y .  I n i t i a l  N a v a l  te s ts  s a y  t h a t  s h ip s  m a y  b e  u b i e  
t o  s t a y  o u t  o f  d r y d o c k  f o r  f i v e  y e a r s .  I n  a d d i t i o n  t o  u s i n g  
T B T  t o  k i l l  b a r n a c l e s  a n d  a l g a l  s l i m e  th a t  r e t a r d  s h i p  s p e e d  
a n d  i n c r e a s e  f u e l  c o n s u m p t i o n ,  t h e  N a v y  s a y s  it  n e e d s  t % 
u s e  T B T  o n  a l u m i n u m  h u l l s  t o  a v o i d  c o r r o s i o n  c a u s e d  S  
c o p p e r - b a s e d  p a in t s .

T h e  N a v y  s t a r t e d  u s i n g  T B T  in  t h e  l u r e  1 
d i s c o n t i n u e d  u s e  in  th e  m i d - 1 9 7 0 s  a n d  r e s u m e d  u>e , .g . .  r  
i n  1 9 7 ' .  S o  f a r  1 9  N a v a l  v e s s e l s  h a v e  b e e n  p a i n t e d  . ; : h  
T B T .  O n  a c o n t i n u i n g  t e s t  b a s i s ,  m e  N a v y  w a n t s  t o  p 
t w o  t o  f i v e  m o r e  s h i p s  w i t h  T B T  i n  t h e  n e x t  s e a r .  T h .  
N a v y  p r o p o s e s  t h a t  a l l  5 5 0  v e s s e l s  w o u l d  b e  p . t im e d  w i t h  
T B T  m a r i n e  p a i n t  b y  th e  1 9 9 0 s .

Recreational and Ccmmerciai Use- cf

F o r  a b o u t  1 0  y e a r -  T B T  h a s  b e e n  u s e d  «.n p r i \  
c o m m e r c i a l  b o a t s  i n  t h e  U n i t e d  S t a t e s ,  i i o w .  
F r a n c e  a n d  G r e a t  B r i t a i n  i t s  u s e  is r e s t r i c t e d  e 
p l e a s u r e  c r a f t .  F r a n c e  h a s  b a n n e d  u s e  u t  m a r . n  
w i t h  m o r e  t i tan  3  p e r c e n t  o r g a n o t i n s  -an b o a t s  le s s  
m e t e r s  i . a b o u t  SO  f e e t ) .  G r e a t  B r i t a i n  f o r b i d s  
s m a l l ,  s h a l l o w d r a f t  v e s s e l s ,  a n d  J a p a n  b a n s  
h o u s e h o l d  t e x t i l e s  a n d  p a in t s ,

T B T  is  a  b i o c i d e .  w h i c h  l i t e r a l l y  m e a n s  k i k e  
B e s i d e s  m a r i n e  p a i n t s ,  t h e  o t h e r  u > e s  o f  7 3  
t e x t i l e s  t o  k i l l  f u n g u s ,  i n  c o o l i n g  w a t e r  t o  k i i i  
p l a s t i c s  a n d  f o a m  t o  c o n t r o l  m i l d e w .  
p r e s e r v a t i v e s  a n d  d i s i n f e c t a n t s .

T3
T B "

Standards and Tesiinq

T h e  N a v y  s e t s  a l l o w a b l e  l e v e l s  a t  : 0  p a r r -  r  
m  N o r t h  C a r o l i n a  h a s  s e t  s t a n d a r d s  f o r  7 3 '  

: k  ••• i  r ,n f i n  f r e s h w a t e r .  . ., - r
• l i t . 1" .  . . . . ’ w . t e r  s a m p l e  f r o m  a . . I . .

•-e r . . .  m e a s u r e  . r a f t  m a n n a s .  V ' M 5  - c ; e ; r
r o t e n t i a i l v  c a n c e r o u s  -

o r  1 9 7  p p t  a s  T B T .  S i m i l a r  p r e i i m s n a r  c m  pi 
E l i r . a b e t h  R i v e r  n e a r  t h e  N o r f o l k  N a v a l  3 , . v .
c o n c e n t r a t i o n s  e x c e e d i n g  t h e  N . c  y - p r o p o s e : ;

O v e r  t h e  n e x t  y e a r  V I M S  s c i e m  - - • 
i n t e n s i v e  s t u d y  o f  t h e  im p a c t s  i t ! 'B  F a  ■ .• 
r e s o u r c e s ,  s o  ti a t  th e  a s s e s s m e n t  „>  t o  w h e t h e r  
a c v i s a b ' - ;  f o r  t h e  N a v y  t o  p a i n t  F e e :  i
b a s e d  : a c c u r a t e  s c i e n t i f i c  e v i d e n c e .



Government studying 
TBT-paint hazards

" l i e  L  S E n v i r o n m e n t a l  P r o t e c ­
t i o n  i > e n c h a s  b o y u n  .1 r e v i e w  o t  
> o m e  t r i b u t v l f t n  t 'T R T '  p e s t i c i d e  
c o m p o u n d s  i t  c l . - t e m i i n i n y  t h e v  
n ' , i \  e n d a n y e r  v j s . t. | s  c l a m s  
i ’ -.« . ;e r< a  net fish. T'r. 1,  r ru  e v i ­
d e n c e  t h a t  t 'RT s b a c v  n p . n a n s  w i n • 
e a t  s e a f o o d  c o n t a i n e - . :!.' I - (•*.-  

a-.'s . t n d  :!»• L P - \  r .  •• . L 'u n n e o
t h e i r  ; ; s e

T[' .Ts t i a v e  !.-.’ - n  t . - e d  r t , r  J o  
.  n  ; , > •  . • > (V  • ;  , ; n ;  .
• s ..  a "  pv i .p f*  a p p ;  : : :  a m .
i j u i . i  a . i i l is  t o  in h ib i t  ; :t> y r o . v  t h  <" 
i - e r r a c ' e s .  t u b e w c t m s  a n d  o t h e r  

n e  l i f e  c c o s : i : e r eG  n a r n v u i  t o  
•• e s s » i s  5 m a ! i  q u a n r a . e s  o r  T R T  
p a i n t s  a i s o  a r e  u v . -d  • -r. i . a o t e r  p o t s  
: n d  b i t e ' ,  s 

I n e  E P A s  rev .-..0  . e o m p t e c i  
h v  i a b c r a r o r v  s t u d : - - -  j .m h  • t h a '
I B 7  a t  m i n u t e  i n -. • - •'•y!-.!v t o \ n
a n d  p o t e n t i a l l s  i t ; .  ’ o  
a n d  f r e s h w a t e r  i r a a . - . - m -  D a p  
m e a s u r i n g  T B T  in t h e  . a , . :  L a k e -  
i f i d  • .o a s t a l  w a f e r s  w h - v e i s  a t

*. OPV.’ i*?7 ! ru t Si>! • * I'f-*!-
: r v c  * c:n<;rv: f r , : v  .* v \  . .

.  n j i t  t h e  F P A  m \ • '  - c a t i o n  1 
i o n - ! i i d e d  t h e  a c  -m  v - e c o n .  
" * -0 ( is  u s  If. a C o p p e r - : \ . « e d  dlV.I- 
f o i a n t  p a i n t s  c o m . - m u r y  n o  F B I  
e v e n  t n o u y h  c o p p e r - b a s e d  p a i n t ,  
. - . r u le  e r f e c ' i v e  u y a u i s t  t h e  s e m e  
o r e  t n - s in s  a s  T B T  ' - .u sed  p a - . i t  
v * . c ,  t o  b e  c o r r o s n •* *• m e r a i .  
e s p v C i . t s l v  a i u m i r u i c  . ' • o e i f .  1 
p r -  r f  ■ a s  l o n g  At ‘

. . • ■ • - 
: i i f , 1. * f - ..  •,.

' I d !  s o -  h P . n n ’ - _•••■••!.. I l \
. i t  T P u n  a n !  . l o w e r



TBT bottom paints face EPA action
aw m ake rs  in the U . S .  H o u s e  o f  P.ep- 

; ac t ives  have agreed to  con s id e r  im ­
p os ing  restr ic t ions o n  the use o f  p o p u la r  
t in -based  b o t t om  paints that eon ta i  i 
t r ib u ty l t in s ,  o r  T B T .  Such  an t i - f o u l in g  
coa t ing s  a re  believed to  p ose  se r ious e n ­
v i r o n m e n t a l  t h r e a t s ,  p a r t i c u l a r l y  to  
sh e l l f i sh .

I n  a hea r ing  Sept . 3 0 ,  H o u s e  m embe rs  
ag reed  to  ask  the E n v i r o n m en t a l  P r o t e c ­
t ion  A gency  ( E P A )  10 dec ide  i f  T B T  
p a in ts s h ou ld  be restr ic ted o r  banned  
f r o m  use wh i le  fu r th e r  sc ient i f ic  studies 
i r e  p e r f o rm e d .

T w o  scientists f r o m  the V irg in ia  I n ­
s t i tute o f  M a r in e  Science ( V IM S )  and  
J o h n s  H o p k in s  U n ive r s i t y  t o ld  a H ou se  
M e rc h an t  M a r in e  and  F isheries s u b c om ­
m ittee  that e a r ly  sc ienti f ic  ana ly s is  showed  
tha t  h igh ly  to x ic  T B T  res idues f r o m  the 
b o a t  pa in ts a re  increas ing ly  be ing  f o u n d  in 
the sed iment and  wate r  c o lum n  o f  p r o d u c ­

t i v e  estuar ies l ike  C he sapeake  B a y .  These  
sc ientists , w h o se  te s t im ony  was d isputed  
b y  rep resen ta t ives o f  tw o  m a r in e  pa in t  
c om pan ie s ,  re c om m ended  im m ed ia te  re ­
s t r ic t ions  on  the use o f  T B T  pa ints .

S ince  the 1970s , T B T  pa in ts have 
b e c om e  v e ry  p o p u la r ,  w i th  estimates 
sh ow ing  that upwa rd s  o f  70°?o o f  a l l  
r e c re a t io n a l  ''essels a n d  m o re  th an  oO^o o f  
a l l  c om m e rc ia l  vessels n ow  use the p r o d ­
uc t .

In  the  past six yea rs , h ow eve r ,  sc ient i f ic  
stud ies have sh own  that the  T B T  paints 
a re  leach ing  in to  the e n v i r o n m en t ,  p a r ­

t icu la r ly  in a reas  o f  h eavy  b oa t  t r a f f i c .  In  
E u ro p e ,  whe re  the  pestic ide is used to  
ward o f f  a qua t ic  g row th  o n  b oa t  h u l l s ,  it 
has been f o u n d  to  im ped e  the g row th  o f  
she l l f i sh , p a r t ic u la r ly  oys te rs .

In  this c o u n t ry ,  E P A  op en ed  a mass ive 
n a t io n a l  s tudy  in to  T B T ' s  e f fe c t s  ju s t  last 
J a n u a ry  (see N F  M a r c h  '86, p . 10 ) . T h e  
invest igat ion  is expected  t o  c on t in u e  
t h rough  the end  o f  the  decade .

But T h o m a s  J .  G ib b o n s ,  d i r e c t o r  o f  
m a r in e  m a rk e t in g  f o r  In te rn a t io n a l  P a in t  
C o .  in U n i o n ,  N . J . ,  said s ign i f ican t  ques­
t ions a b ou t  the a l le g ed ly  h a rm fu l  e f fe c t :  
o f  T B T  use must be answered  b e f o r e  any  
rest r ic t ions a re  im po sed .

He  no ted  that tw o  f o rm s  o f  T B T  paints 
a re  cu r ren t ly  being used : o n e  is a  “ free- 
a s s o c ia t io n ”  m ix ,  which has a  h ighe r  rate 
o f  re lease in to  the  w a te r ,  a n d  the  second  is 
a c o p o lym e r ,  wh ich  leaches ve ry  iir.de in to  
the en v i r o nm en t .

“ A  ban  o n  a l l  T B T - b a s e d  pa in ts  in U .S .  
waters w o u ld  c reate e c o n om ic  h a vo c  as 
wel l as g rea t  e n fo rc em en t  p r o b le m s , ’ ’  said 
G ib b o n s ,  “ s ince s om e  7 0 (To o f  a l l  
o ceango ing  vessels a re  coa ted  w i th  T B T  
c o p o lym e r  a n t i - f o u l in g  p a in t s . ”

J o h n  A .  M o o r e ,  ass istant a d m in i s t r a to r  
f o r  pestic ides a n d  to x ic  substances at 
E P A ,  sa id  the agency  m igh t t a ke  in te r im  
steps —  such as im po s in g  l im ited  res tr ic ­
t ions o n  T B T  use —  b e f o r e  its leng thy  
fede ra l  stud ies a re  c om p le t e d .

— Christopher Simpson



Toxic 
chemical! 
defected 
i m farm 
| saimon.

A  s p o k e s m a n  f o r  B .C . ’s  m in i s ­
t r y  o f  t h e  e n v i r o n m e n t  c o n -  

j f i rm e d  N o v .  7 t h a t  t h e re  a r e  n o  
I c o n t r o l s  in  th i s  p r o v in c e  o n  th e  

u se  o f  a t o x i c  a n t i - f o u l i n g  a g e n t  
\ t h a t  h a s  b een  d e te c t e d  in  f a n n e d  
j s a lm o n .

T h e  s u b s t a n c e  is  c a l l e d  t r i b u ­
t y l t i n ,  o r  T B T ,  a n d  i s  o n e  o f  t h e  
m o s t  t o x i c  s u b s t a n c e s  k n o w n  t o  
m a n .  P o p u l a r  a s  a n  a n t i - f o u l i n g  
p a i n t  f o r  b o a t  b o t t o m s ,  i t  h a s  
b e en  b a n n e d  in  a  n u m b e r  o f  
E u r o p e a n  c o u n t r i e s  b e c a u s e  o f  
t h e  d a m a g e  i t  i n f l i c t s  o n  t h e  
e n v i r o n m e n t .

N o w  T B T  h a s  b e e n  d e te c t e d  in  
p e n - re a r e d  s a lm o n  s o l d  in  U . S .  
s e a f o o d  m a r k e t s .  A c c o r d i n g  to  
Friday, t h e  p u b l i c a t i o n  o f  t h e  
P a c i f i c  C o a s t  F e d e r a t i o n  o f  F i s h ­
e rm en 's  A s s o c i a t i o n s ,  a q .  a cu l -  
t u r e  p r o d u c t s  f r o m  P u g e t  S o  n d  

i a n d  N o r w a y  p u r c h a s e d  in  p u b l i c  
i m a r k e t s  c o n t a i n e d  c o n c e n t r a -  
j t i o n s  o f  . 2 8  t o  .9  m i c r o g r a m s  p e r  
j g r a m  o f  T B T .

T B T .  s o m e t im e s  u s e d  t o  t r e a t  
n e t t i n g  u s e d  in s a lm o n  p en s ,  c an  
b e  t o x i c  in  le v e l s  a s  l ow  a s  f i v e  
p a r t s  p e r  t r i l l i o n .  T w o  s c i e n t i s t s  
w o r k i n g  f o r  t h e  N a t i o n a l  M a r i n e  
F i s h e r i e s  S e r v i c e  f o u n d  th e  s u b ­
s t a n c e  in  b a b y  c o h o  s o ld  in  p u b ­
l i c  m a r k e t s .

" W e  h a v e  n o  c o n t r o l s  o n  th e  
u se  o f  a n t i - f o u l i n g  a g e n t s , ”  B .C .  
e n v i r o n m e n t  m i n i s t r y  s p o k e s ­
m a n  M i c h a e l  C o o n  t o l d  The 
Fisherman  N o v .  7 .  “ W e ’ r e  in ' 
t h e  p r o c e s s  o f  c o l l e c t i n g  s a m ­
p le s .  W e ’ re  t r y i n g  t o  a s s e s s  t h e  
p r o b le m .  I t ’s  s o m e t h i n g  we d o n ' t  
k n o w  v e r y  m u c h  a b o u t . "

E v i d e n t l y  t h e  p a n - s i z e d  f i s h  
a re  n o t  e x p o s e d  to  t h e  T B T  f o r  
l o n g  e n o u g h  t o  d i e  f r o m  i t s  
e f f e c t s .  T h e  c h e m i c a l  c o n c e n ­
t r a t e s  o v e r  t im e  in  c e r t a in  p a r t s  
o f  t h e  b o d y .

C o o n  s a i d  t h e  t o x i c  e f f e c t s  o f  
a n t i - f o u i i n g  a g e n t s  a r c  a  c o n ­
c e rn .  “ I t ' s  in  e v e r y o n e ' s  in t e r e s t  
t o  m a k e  s u r e  f i s h  a r e n ' t  c o n t a m i ­
n a t e d . "

U F A W T J  s e c r e t a r y - t r e a s u r e r  
B i l l  F r o c o p a t i o n  said" th e  t h r e a t  
o f  T B T s  is a n o t h e r  e x a m p i e  o f  
t h e  c h a o s  s u r r o u n d i n g  the  B .C .  
f i s h - f a rm in g  is.- ae . “ W e ' l l  n e ed  
m o r e  t h a n  a  20- d a y  re v iew  to  
e s t a b l i s h  r e g u la t i o n s  t o  p r e v e n t  
th is  k i n d  o f  d a m a g e . "  h e  s a id .

T h e  tw o  A m e r i c a n  r e s e a r c h e r s  
a l s o  s t u d i e d  t h e  e f f e c t  o f  l ow  
c o n c e n t r a t i o n s  o f  T B T  o n  j u v e -  
n i i e  s a lm o n ,  c o n c l u d i n g  t h a t  
e x p o s u r e  to  l o w  d o s e s  m a y  in ­
c r e a s e  s u s c e p t i b i l i t y  t o  d i s e a s e .



•  UFAWU s e c r e t a r y - t r e a s u r e r  Bi l l  P r o c o p a t i o n ,  ( l e f t )  a n d  G i b s o n s  t r o l l e r  G a r y  R u s s e l l  ( r ig h t )  '.vere a m o n g  
f i s h e rm e n  w h o  a p p e a r e d  a t  h e a r i n g s  o f  t h e  B .C . r i n f i s h  A q u a c u l t u r e  In q u i r y  c h a i r e d  b y  D av id  G i l l e sp ie ,  
a  K a m l o o p s  lawyer .

Province, DFQ !© probe TBT 
ffisih farms

B o t h  th e  f e d e ra l  a n d  p r o v i n ­
c ia l  g o v e r n m e n t s  h a v e  u n d e r ­
t a k e n  s t u d i e s  o f  t h e  im p a c t  o f  
t r i b u t y l t i n  a n t i - f o u l i n g  p a in t s  
o n  f a rm e d  s a lm o n  in th e  w a k e  o f  
a U F A W U  c a l l  f o r  a b a n  o n  th e  
u s e  o f  t h e  c h em ic a l .

I n  a  s u p p l e m e n t a r y  b r ie f  t o  the  
B .C .  F in f i s h  In q u i r y ,  U F A W U  re ­
s e a r c h e r  G e o f f  M e g g s  r e p o r t e d  
t h a t  t r i b u t y l t i n .  o r  T B T .  w a s  in 
w id e s p r e a d  u se  in  t h e  s a lm o n  
f a n n i n g  i n d u s t r y  u n d e r  the  b ra n d  
n a m e  i - ' le xgu a rd .

TUT i-  -x trcn ii !y •■''tic. >s:v- 
■j. . . v  t o  m a r i n e  o rgan ism .- .  l ik e  
m .luscs. It i'een «.:• -tt •. • -d .:t 
farmed iisn  on sale in the United 
S ta te s.

I n  a  t e le g r am  to  F i sh e r ie s  M in ­
is t e r  T om  S id d o n .  the  un ion  ca l led

f o r  a n  im m e d i a t e  i n v e s t i g a t i o n  
t o  e n s u re  n o  T B T - c o n t a m in a t e d  
s a lm o n  is f o r  s a le  in  C a n a d a .

T h e  u n io n  a l s o  c a l l e d  f o r  a 
f r e e ze  o n  th»  s h i p m e n t  o f  a n y  
s a lm o n  f r o m  f a r m s  u s in g  T B T -  
t r e a t e d  p en s  a n d  p e rm a n e n t  in ­
s p e c t i o n  a n d  l a b e l l i n g  r e g u ­
la t i o n s  t o  en su re  t h a t  f a rm e d  fish  
is m a r k e d  a s  su ch  ac th e  re ta i l  
le v e l .

In  a n  i n t e r v i ew  D e c .  9 .  p r o v i n ­
c ia l  f i s h e r i e s  b r a n c h  d i r e c t o r  

sa id  " '.ve've ad -  
! i n d i v i d u a l  f a rm  
■.'.ink t h e r e  is an  

ft -n .  . . . . a h  t o  s t o p  u s in g "
TUT.

M e a n w h i l e ,  t h e  p r o v in c e  h a s  
a t  la s t  c o m m i t t e d  tun r is  c om p le t e  
a s t u d y  on  TBT t h a t  w a s  b e g u n

I ;-ir
v i ­

s a  t in t s .  
.: : i , i  .<■ her.

d u r i n g  t h e  s u m m e r .  H a l s e y  sa id  
th e  p r o v i n c e  h a s  " g e n e r a l  c o n ­
c e r n s  a b o u t  T B T "  a l t h o u g h  " n o  
o n e  h a s  s a i d  f o r  c e r t a in  T B T  is a 
p r o b le m . "

T B T  is b a n n e d  in F r a n c e  f o r  
u s e  o n  m o s t  v e s s e l s  a n d  u n d e r  
s t r i c t  c o n t r o l s  in  s e v e r a l  o t h e r  
c o u n t r i e s .

R u d y  C h a n g ,  o f  th e  fede ra l  f i s h ­
e r ie s  in sp e c t io n  b r a n c h ,  s a id  Dec . 
9  h is  d e p a r tm e n t  is d e v e lo p in g  
s t u d i e s  t o  a i l o w  r e g u i a r  in s p e c ­
t i o n  o f  f a rm e d  f i s h  f o r  T B T .

H e  sa id  t h e r e  a r e  n o  p la n s  t o  
r e q u i r e  t h e  l a b e l l i n g  o ' f a rm e d  
f i s h .  S i d d o n  t o ld  t h e  U F A W U  
e a r l i e r  t h i s  y e a r  t h e  d e p a r tm e n t  
d o e s  n o t  b e l i e v e  s u c h  r e g u la t i o n s  
a r e  n e c e s s a r v .
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A S H O C K  r e p o r t  b y  B r i t i s h  M i n i s t r y  o f  A g r i c u l t u r e ,  
F i s h e r ie s  an d  F o o d  sc ie n t i s t s  t h a t  c e r t a in  a n r i - f o u l i n g  
p a in t s  c a n  be d e a o iv  t o  m a n y  type s  o f  f ish  a n d  s h e l l f i s h  
is c a u s in g  g r o w in g  c o n c e rn  to s h e l l f i s h  g r o w e r s  and  
in s h o re  f i s h e rm en  in  E n g la n d .

M in is t ry  scientists h ave estab l ished a fa ta l  l ink between ^
Sn t i - fou i in e  paints c on ta in in g  t o u c  T 3 T  i t r ib u ty l  t in ) c o m ­
p ounds  and the death  o r  d e fo rm ity  o f  thousands o f  e s iu anne  
ftsn o r  snel l fisn .

S ou th  D e \ o n  f ish ing  commun it ie s  a re  w o r r i e d  that this 
new source o f  p o l lu t i o n  is caus ing  p o o r  g row th  o f  oyste rs  in 
the R iv e r  D a r t  and a t  S a lc om be  —  areas n ow  used f o r  
m o o r in g  yachts.

T h e  c la im  is n ow  being 
made that the l iv e l ih ood s  o f  
loca l  f ishermen a re  being 
threatened.

O n e  she l l f ish f a rm e r  at 
S a lc om be  est imates that he 
has lost  s tock  w o r th  m o re  
than £ 2 5 , 0 0 0  and  C ap ta in  
Ph i l ip  G ib b o n  o f  O ITshore 
F a rm s ,  To tnes .  has been 
m ov ing  thou sands o f  
th reatened oyste rs  to  u n p o l ­
luted rivers .

L o c a l  men a ls o  c la im  that 
the d isappea rance  o f  w in k ­
les, cock le s , mussels and 
s h r im p :  f r om  certa in  D e v o n  
estuar ies m ay  have been 
caused by the chem ica ls  
f r om  an t i - f o u l in g  paints.

M in i s t r y  experts have 
been qu ick  to  p o in t  ou t  that , 
whi le  sm a l l  c o n c e n t ra t i o n ,  
can p r o v e  fa ta l  to m a r in e  
li fe , it is h a rm le ss  to  h um ans  
when it is so  d i lu ted . But 
they have  no d o ub t  that b i< 

•_ f ib .  - h e f . i - n
M i . c I

Oys te r  sampics taken  f r om  
the D a r t  showed  a high level 
o f  T B T  and  this m igh t 
exp la in  the p o o r  g row th  
rates experienced in recent 
years . Pacif ic oys te rs  a re  
p a r t i c u la r ly  sensitive to  this 
chemica l which causes shel l 
th icken ing  and  s lows d ow n  
g row th , and  the lo c a l  o y s te r  
indus t ry  —  once exp and ing  
—  seems to  be a f fec ted  bv

• I A r t -  r i - .nenes  L „ r v : . . -  
,o ry .  B u rn h am -o n -C r o u c h ,  
c on f i rm ed  that even 0 1 m i l ­
l ig ram s o f  T B T  in one  li tre 
o f  w a te r  can he d ead ly  to 
m a m  k ind s  o f  m a r in e  life .

this tox ic pa in t .
T h e  She l l f i sh  A ssoc ia t ion  

o f  G re a t  B r i ta in  was h a rd  at 
w o r k  last m on th  lo b b y in g  
g o ve rnmen t  d epa r tm en ts  an d  
certa in  M P s  to ban  the use 
o f  paints c on ta in in g  T B T .  
P ro test le tters have been sent 
to  W es tm in s te r  f r o m  r iv e r  
users , con se rv a t ion is t s  a n d  
anglers .

D e v o n  E u r o - M P  L o rd

O 'H a g a n  is being asked to  
back the case f o r  bann ing 
T B T  and  to  investigate the 
case m ade  by the F rench  
w h o  b anned  its m e  in 1£I8P„ 

B r i t ish  gove rnmen t
d epa r tm en ts  conce rned with 
f ish ing , p o l lu t i o n  and  the 
e n v i r o n m en t  ,, rc ho ld ing  
j o i n t  ta iks a b ou t  whether 
changes in the log id .u nm  arc 
necessarv



W A T C H

O N  T I N
T H E  fisheries d epa r tm en ts  
in B r i u i n  recogn ise that 
there is ev idence to  sh ow  
that t r ibuty i tin in an t i ­
fo u l in g  pa in ts can  inh ib it  the 
cu lt iv a t ion  o f  she l l f ish .

A sked  in the H o u s e  o f  
C o m m o n s  what steps w i l l  be 
taken to bar. t r ib u ty l  tin 
c om p o u n d  in a n t i - fo u l in g  
paints , the m in is te r  r e spons ­
ib le f o r  f isheries. J o h n  M a c ­
G r e g o r .  said tb it the M in i s ­
try o f  A g r ic u l tu re .  F isheries 
and  F o o d  was con s ide r ing  
with  o th e r  g o v e rnm en t  
d epa r tm en ts  vvnat ac t ion  
m igh t be a p p rop r ia te .
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W i t h  l )r  ICric E d w a r d s ,  D ir e c t o r ,  S h e l l f i s h  A s s o c ia t io n  o f  G r e a t  B r it a in
FR O M  January 13, buttltmiuT.s iu Brita in arc 
not able to buy certain h |n -s o f  antifouling 
paints which contain bi;>b leu  Is o f  oryano-tin 
compounds, iucludiny tribut>I (in ( I B I ).

S c ie n t i s t s  n o w  a g re e  th a t  I I I I  t h e  a c t i v e  i n g r e ­
d i e n t  o f  m a n y  y a c h t  p a in t s  is o n e  o f  ( l i e  m o s t  t o x ic  
s u b s t a n c e s  d e l i b e r a t e l y  d i s e h a i i v d  b y  m a n  i n t o  the  
m a r i n e  e n v i r o n m e n t .

Th e  Br i t ish  g ove rnmen t  
i lu o u g i i  its D e p .n l i u e u l  o f  
the Env i ro nm en t ,  uw .ue o f  
these dange is , l ias in t r o ­
duced some cu rbs o u  die use 
o f  T U I '  uudei d ie C o u l i o l  o f  
P o l lu t i o n  (A n i i - lb u lm g  
I ’ am ls )  K cgu la l i o i i s  11)85.

It is n ow  a c r im ina l 
o f fen ce  ( o  use the  worst 
o f f e n de r s  a m o n g  die 
o r g a n o - l in  pa ints inc lud ing 
those cop o lym e r  pa in ts c o n ­
ta in ing m o re  l l i a u  7 .5  per  
cent tin

“ F ree  a s s o c ia t io n "  paints 
in which the tin is not 
h ound  to  resin h ave  a lso  
been w ithd rawn .

leve l ,  o i I l i t  in an  estua ry  
can i .ow e  sh e l ’ th ickening 
and  m . i l l o r i n a t i o n  in Pacif ic  
oys lec -  l o  such an extent 
d ia l  they become unsu itab le
I til s.ile

Mm i l ic ic  is g row ing  
ev iden te  d ia l  T B T  p o l lu t i o n  
has vvidei e ffects . Re sea rch ­
ers ai d ie U n ive rs i ty  C o l lege  
o f  N o i d i  W a le s  have found  
d ia l the g row th  o f  p h y lo -  
p la u k i o u  is severe ly  re ta rded  
and  h a inae le  la rvae  can  o n ly  
sm v iv c  a ve ry  sh o r t  t ime in 
m inu te  l u c e s  o f  T U T .  (1 
m ic io g ium  o f  T H T  per  l i t re 
o f  s e a u a tc i ).

Un t i l  recent ly the ease 
against T U T  pa in ts  centred 
o n  their s tunt ing effect o n  
the g row th  o f  Pac i f ic  oyste rs  
( ( Tvissd.si/e.i e/g.is), which 
tod a y  fo rm  the basis o f  c o m ­
mercia l oyste r fisheries in 
B r ita in .

Scientists IVoin the 
F isheries l . a h o r a l o i y ,  run by 
the M in is t ry  o f  Ag i ic t i l lu re .  
f i s h e r ie s  and f o o d  al 
B u r i i Ik i i i i - o i i - (T ou ch , f s s e v ,  
ca r r ied  ou t  Held am i l . iho ia - 
t o ry  tr ia ls  f i o m  1 till'd l o  
11)84.

T h e i r  w o i k  l ias shown 
coiH'Insivcly d ia l  even low

Enough

Siime marine  la rvae  were 
a Heeled at o n e  tenth o f  this 
con cen t ra t ion  and  a level o f  
0 . 5  m ic rog ram s  o f  T B T  per 
li tre a concen t ra t ion
fo u nd  iu estuaries with 
p len ty o f  p lea su re  c ra f t  — 
was enough  to  reduce the 
p o pu la t io n  o f  the c om m on  
mussel and  l o  k i l l  sh rimps.

I i iv u om ucn t  M in is te r  
W i l l i am  W a ld cg ravc ,
exp la in ing  the p roh i an to 
yach tsmen , said: " L e s s  than 
on e  leaspoo i i l 'u l o f  T B T  in a 
m i l l i o n  g a l lon s  o f  wate r  is

ft ■T-" ■
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C o n c r e t e  c a g e s  f o r  r e a r i n g  o r m e r s  o f f  G u e r n s e y .
suff ic ient l o  s t op  the g row th  
o f  p h y to p la n k to n  ■— the 
ma rin e  equ iva len t  o f  g ra s s ."

The She l l f ish  A ss o c ia t io n  
campaigned ha rd  t o  press 
f o r  c on t ro ls  on  the use o f  
T B T  in a n t i - fo u l in g  paints . 
T h e  F rench , g rea te r  c o n n o i s ­
seurs o f  shel l f ish th an  the 
Brit ish , banned the use o f  
T U T  on  boa ts that a r e  less 
than 2 5  metres lo n g  in  1(J82 . 
B io log ists there hud fo u nd  
that oyste r  she l ls  were 
d e fo rm ed , r e p rodu c t io n  rates 
wcic (educed , a n d  la rv ae  
s to od  less chance o f  su iv iv -  
mg c lose l o  m a r in a s  and 
boat m oor ings .

Desp ite F ran ce ’ s t li rco- 
yea r -o ld  ban, B r i ta in  has 
decided l o  move s low ly .  But 
d ie in troduc t ion  o f  c o n t r o l s  
under the new an t i - l 'ou l ing  
ru les is a start . M r  W a ld c -  
g rave  has p rom ised  pu r i ta ­
n ica l  d ia l these leve ls "w i l l  
he icvicvvcd in tune I'm die 
1B87 yacht pa in t ing  s e a s o n "  
and  a G ove rnm en t  seawate r  
m on i to r in g  p ro g ram m e  is 
underway

W h a t  has d isappo in ted  me 
is the g ene ra l  Jack o f  interest 
in p ro tec t ing  the m a r in e  
en v i ro nm en t  sh own  b> the 
yach t ing  f ra te rn i t y .  'I heir 
m a in  conce rn  was l o  cn.suie 
that the ir  fa v o u r i t e  h i a m l  o f  
pa in t  w ou ld  be on  sa le in 
the i r  c h and le ry .  W h y  shou ld  
they b o th e r  i f  the ir  b o a ts  k i l l  
the p h y t o p la n k t o n  o r  reduce 
the l i fe  expec tancy  iu musse l 
la rvae?

Sea dumR

As I w ro te  last m ou th ,  the 
sea is t o o  o f t e n  used as a 
d um p ing  g ro u nd  f o r  toxic 
wastes. A l  least (he U K  has 
m ade  som e  a t tempt  t o  begin 
c o n t r o l l in g  le tha l  o rg a n o - t in s  
n ow  p ro v en  to  a f fec t  the 
m a r in e  en v i ronm en t .

In  t rop ic a l  and  warm  
d im e s  g a s t r op od s  such as 
cunc l is  o r  ubu loncs  a re  a 
f a v o u r i t e  s e a fo od .  The  
n o r th e rn  E u ro p e a n  cou s in  o f  
the C a l i f o r n i a n  u b a lon e  and

the Japanese uvvnhi is die 
o rn te r  ( ll.ilinlis lubcrcululu) 
fo und  a r o u n d  d ie  C h an n e l  
is lands and  p a r t s  o f  the 
n o r th  B r i t tany  c o a s t .  In 
G ue rn sey  and  Je rsey  the 
o rm e r  is a f a v o u r i t e  s e a f o o d  
Im i u n fo r tu n a t e ly ,  s ince (lie 
lute sixties, this la rg e  grey 
sca-snail  lias been m ys te r i ­
ou s ly  d isappea r ing  f r om  
(heir  be h.'lies,

O ve r f ish ing  is b lamed . 
The  sh o ic -ga thc rc rs  accuse 
the d ivers o f  r o b b in g  i s la n d ­
ers o f  t h d r  b i r t h r ig h t  by 
scoop ing  up la rg e  h a u ls  o f  
die shel l f ish wh ich  a rc  so ld  
f o r  high prices in  F ra n c e .  In 
turn , (he d ivers c la im ed  that 
unrestricted sh o re -g a th e r in g  
had hit the sh o re  p o p u la t i o n  
but there were p le n ty  le ft  in 
deep water.

In  1983  G u e rn s e y ’s  p a r l i a ­
ment decided to  put a 
th ree-year ban  o n  o r in c r in g  
and  (l ie  i s land 's  Sea 
F isheries C om m it te e  b rough t  
o v e r  a Japanese e xp e r t ,  I k u o  
l l a y a s l i i ,  to s tudy  the b i o l ­
og y  am i l ife cyc le o f  this e lu ­
sive gas t ropod .

D iv in g  l o r  o rm e r s  is n ow  
banned and G u e rn s e y  o n ly  
a l low s  them l o  he caugh t  011 
21 days in the y e a r .  Bu t ,  
despite these c o n t r o ls ,  llulio- 
lis con t inues l o  get scarcer  
and  som e  expe rts  believe 
that a tempe ra tu re  d r o p  in 
the Engl ish C h a n n e l  o v e r  die 
past 20 years is c au s in g  o rm -  
crs to  retreat s o u th  to 
w a rm e r  areas.

C h a n n e l  I s lande rs  must 
have  the ir  o rm e r s  and  f o r t u ­
na te ly  D r .  J o h n  Merce r ,  o f  
G a lw a y  Un ive rs i ty 's  S h e l l ­
fish Resea rch  I . a h o i a t o r y  at 
C a rn a ,  I r e la nd , is n ow  ren t ­
ing them in a p i lo t  scale ha t ­
c h e ry .  l i e  has supp l ied  o v e r  
ten th ou sand  ju ven i le s  f o r  
the C h an n e l  Is lands ' fa n n in g  
t r ia ls .

N u r s e r i e s

O i l  G u e rn s e y ,  Sea 
F ishe r ies O f f i c e r  J o h n  L in te l l  
h as  set up  o rm e r  nurseries ai 
l ive  sites an d  on e  o f  Ins r o u ­
tine j o b s  is to  en su re  these 
vege ta r ians have  p len ty o f
tender seaweeds to  g raze
upon .

A s  fa r  as I k n ow , the 
G u e rn s e y  o rm e r  tria l has
been success fu l and  the su r ­
v iva l  ra te , t o  ed ib le  size, is 
between 8 0  and  9 0  per cent. 
T h e  a im  n ow  is t o  encou rage  
a p r iva te  in ves to r  l o  start 
f a rm in g  o rm e r s  c om m e r ­
c ia l ly .  N o  d oub t  som e  o f  the 
fa rm ed  an im a ls  w i l l  tie used 
to  restock  the is land 's n a tu ­
ra l p o pu la t i o n  Im i o thers 
w i l l  he e xp o r te d  to  F rance 
where  they fetch prices o l  
£ 12 - 1*1 a d o zen

Th is  is uno i l ic i  e xam p le  o f  
how  m a r in e  fa rm ing  
unde r  c o n t i o l l c d  cuv i io i i -  
inen ta l  c ond i t io n s  can 
he lp  boos t  n a tu ra l  stocks 
W e l l  d o n e  l o  (l ie  C a rn a  
She l l f i sh  L a b o r a t o r y  and  the 
G u e rn se y  Sea F isheries 
C om m it te e  tin tins initiative!
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TRIBUTYL TIN ANTI-FOULING AND OYSTERS 
or

"There's tin on them thar hulls" 
A A A A A A A A A a A A A A

Recent work in Europe and the United States has indicated that recently 
developed tin based anti-fouling paints may have deleterious effects on 
oyster larvae development and shell growth. These new paints use 
bis-tributyltin oxide (flouride, sulphide) as the active ingredient. These 
substances are highly toxic, with a half-life in seawater of 2-3 weeks.

Alzieu et al (1932), stated that "anomalies of calcification, show an 
obvious correlation between the extent of malformation and the vicinity of 
boat concentrations". Experimental work by Waldock and Train (1933) showed 
C. giqas spat grew less well and exhibited pronounced thickening of the upper 
valve compared to controls. As well, at low concentration levels, (0.15 
uc/1) bicaccumulaticn factors of 1C0C0 times were recorded.

Earlier work by Waldock shewed that, generally, concentrations of T3T in 
the water column were related to the intensity of use by boat traffic levels 
of organotin which resulted in growth irregularities (0.15 ug/1) were found 
to occur commonly while levels as high as 2.25 ug/1 were recorded. Waldock 
suggests that levels of T3T which would have no effect on C. qigas would be 
be!ow 0.08 ug/1 .

Currently T3T anti-fculing paints are banned on vessels <25m in France 
and are also restricted in California.

In recent years, spatfall in Pendrell Sound has become less reliable 
than in the past and post-settlement mortalities appear to be increasing. 
While no accurate records are kept, Pendrell Sound is a popular stopover 
point for recreational boaters. During peak periods, 50-60 boats anchor at 
the head alone.

In light of the problems occurring in Eurooe and Pendrell Sound, Marine 
Resources carried out a small survey of anti-fouling paint use on boats 
anchored at the head of Pendrell. The following results were obtained:

Type of Bottom Paint:

Copper based 
Tin based
A r t  im c r y  : r _

Unknown 
None used

Ratio of use
by percent (n=39): 77 (copper): 18 (tin): 5 (antimony).

Mean length of stay for boats with tin based anti-fouling: 1.5 days. 

Water line (wetted length) for boats with tin paint: x 30 feet.



,.,. ̂  seems unlikely t.iat the relatively lew percentage of vessels 
utilizing tin based paint are alone sufficient to have major deleterious 
enect on spatfa 11 success in Pendrell Sound. Whether tin based paints are 
one of a number of interactive factors affecting spatfall is a question 
outside the scope of current financial and staff availability.

Robert i s .  Cox 
Shellfish Unit 

Marine Resources Section



O y s t e r s  i n  

d a n g e r

f r o m  o a i n tu
R E C E N T  research  at the 
M A F F  F isheries L a b o ra to r y  
in 3u rn h am -on -C ro u ch ,  
Eng land , has shown that rr i-  
butyi tin ( T B T )  compounds 
unused in an t i - fou l ing  paints 
can cause excessive shell 
thickening in P ac i f ic  oyste rs .

N a t iv e  oys te rs  (O.edulls) 
do not  appea r  to be a ffected 
in this w ay  but to x ic i ty  tests 
indicate that the la r v a l  stages 
o f  o y s te rs  and Crustacea can 
be k i l le d  with low  conccnt ra -  

■ tions o f  T B T .
R epo r t ing  this in its latest 

newsletter , the Sh e l l f i s h  Asso­
c ia t ion  o f  G re a t  B r i t a in ,  says 
(h a t  the w o rk  has established 
that T B T  leve ls i a  som e  estu- 
e r ies , used f o r  m oo r in g  
p leasure c r a f t ,  a r e  a t  a level 
t r iacb can  cause p rob lem s to 
ce r ta in  she l l f i sh .
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T O U G H E R  c o n t r o l s  o n  c e r t a in  a n t i f o u l i n g  p a in t s  c o n ­
t a in in g  t r i b u t y l  t in  ( T B T )  c om p ou n d s ,  wh ich  c a n  k i l l  o r  
r e t a r d  th e  g r o w t h  o f  e s t u a r in e  f ish  a n d  s h e l l f i s h ,  a r e  
b e ing  c o n s iu e r e d  in B r i t a i n .

C on su l t a t i o n  is n ow  t a k ­
ing p lace  between g o v e rn ­
ment d epa r tm en ts ,  the S h e l l ­
f ish A ssoc ia t ion  and  env i ­
r o nm en ta l  g roups .  T h e  p lan  
is to  inc lude  a l l  a n t i fo u l in g  
pa in ts  in  new pesticide regu­
la t ions . an d  to b r ing  in tigh­
ter screening p rocedu res .

M anu fa c tu r e r s  o f  a n t i fo u l -

ing paints w ou ld  have to  
have them tested to  ensu re  
l im ited tox ic ity t o  the env i ­
r onmen t .  pu t t ing  them  on  
the same f o o t in g  as pesti­
cides used by fa rm e rs .

T h e  shel l f ish industry has 
a l re ad y  su f fe red  b ad ly  f r om  
this an t i fou l in g  p o l lu t i o n  
w ith  inanv g row e rs  fac ing

financ ia l  losses due to  p o o r  
shel l g row th  in oys te rs  and  
mussels.

Resea rch  has a lso  p roved  
that tox ic  an t i f o u la n t s  can 
cause a w ide  range o f  env i­
r o nm en ta l  p rob lem s ,  espe­
c ia l ly  in sh a l l ow  enc losed  
estuaries where even m inu te  
traces o f  T B T  a rc k n ow n  to 
k i l l  the y o u n g  la rvae  o f  most 
e s tua r ine  fish o r  she l l f ish . 
Tests have  a l s o  sh own  that 
p h y t o p la n k t o n  —  the 'grass

o f  the sea' —  is des t royed  bv 
T B T .

Regu la t ions , which came 
into force in J a n u a r y ,  m ake  
the retail sa le o f  m ost  yacht 
an t i fou l ing  p a in ts ,  which 
contain  high leve ls  o f  T B T .  
illegal . Bui b ecause  o f  the 
complexity o f  f in d ing  accep t­
ab le a n t i f o u l i n g  rep lace ­
ments. it seems like ly that 
there wi ll  he a long  iead-in  
tune be fo re  the new regu la ­
tions come in to  op e ra t io n .

#
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P a i n t  c u r b  w e i c o m

T H E  B r i t i s h  D e p a r t m e n t  product ion o f  P ac i f ic  oyste rs , 
o f  the E n v i r o n m e n t ’s  n ew  and the st rugg le  to mainta in 
r egu la t ion s  t o  l i m i t  the  use f*’®5 native oyste rs , have 
o f  a n t i fo u l in g  p a i n t s  c o n -  sc r ,ous ,y  a f fec ted  by 
ta ining r r i b u t v l  t i n  ( T B T )  T B T  < = ° ™ " f o n .  At least
have been w e l l  r e c e i v e d  b v  °> s , * r  ra " dl  n(* l  1 j  ' c lam  nu rsa ry  in a rec-
th e sh eU f ish  i n d u s t r y .  rea t iona l  a r e a  has had to

The industry h a s  su f ie red  c | osc aR(j  em p loym en t  ,n the 
badly because dange rou s  industry hue su f fe red , 
levels o f  T B T  in a n t i f o u b n g  j b e  She l l f i s h  Assoc ia t ion  
paints is accumu la ted  by o y s -  0 f  G re at B r i ta in  has urged 
ters and can c a u se  she l l  both the M in is t r y  o l  Agricu l-  
tiuckemng to such a n  ex ten t  turCi F isheries and Food  and 
as to make o y s t e r s  unsa le -  tj ,e D epa r tm en t  o f  the Envi­
able. Growth ra te s  o f  o y s te rs  r onmem  l0 ban t h ;  use o f  
have also been ad ve rse ly  T B T  in an t i roUIiNg paints 
affected m some e s tu a r ie s .  so ld in the U K .  T h e  French 

Addmonal ev id ence  p roves government to o k  act ion in 
mat even m inute leve ls o f  1932 when it p rohibited its | 
T 3 .  can *111 t h e  yi jung ^  j n boats less than 251 
stages o f  so les , sh r imps , metres jn length and reports  
crabs, and mussels, a s  wel l as con f i rm  that their shel l fish 
° ' steri- industry has a l re ad v  bcnefi t-

Plans to e xp and  the U K  ted f r om  this contro l ’ .



ftoff studies 
pajM risksa -

T W O - P . A C K  and ‘ c o a l  t a r ’  e p o x y  p a in l s ,  w h ich  a r e  
w id e ly  used aboa rd  sh ip s ,  h a v e  r e c e n t ly  a t t r a c t e d  s o m e  
su s p ic i o n  ab ou t  (heir  p o s s i b l e  e f f e c t s  on  u s e r s ’  h e a l t h .  
T h e s e  e f f e c t s  may  not  l>c p e rm a n e n t ,  b u t  th e y  a r e  v e r y  
u n p le a s a n t  and  it is best t o  a d h e r e  s t r i c t l y  t o  the  p a in t
m a n u f a c t u r e r s ’  in s t ru c t ion s .

The latest issue of the 
Jo u rn a l o l' the Royal N ava l 
M eu ica l Service discusses a 
study o f work-related symp­
toms and lung function in a 
group of painters working in 
a British naval dockyard. 
They were exposed to 
organic solvents and epoxy- 
rcsin-containing paints used 
during relating work.

The study was triggered 
■y Ci'irr'l.unt.-. of a'thma in 
.mother dockyard, and it 
was suggested that the 
organic solvents and epoxy 
resins could be a health 
hazard.

There are several possibili­
ties involved. For example, 
the epoxy resins can cause 
dermatitis, and the curing 
agents, such as ethylene 
amines. aliphatic poly­
amines. phthalic anhydride 
and lrimellitic acid anhyd­
ride. have been associated 
with occupational asthma. 
Also, chronic low exposure 
is thought to have produced 
harmful neuropsyhiatric 
effects.

These possibilities arc 
made more ominous by 
reports that almost three 
quarters of the men involved 
at some lime had to stop 
work and get into fresh air.
It was not surprising that 
smokers did not come out of 
the tests too well and were 
found to suffer more from 
shortness of breath, phlegm 
and cough. But a large 
proportion . almost !0fl 
— rr.oived ..ud that they 
regularly suffered from irri­
tations coughing and sto­
mach trouble while painting.

Figur • show that 65 per 
cent suflcred from eye irrita­
tion. 70 per cent lighthead­
edness. 50 per cent throat 
irritation and -iO per cent 
nausia. Also 71 per cent 
complained of a taste of sol­
vents in their mouths, and 
many suflcred from a com­
bination o f these unpleasant 
eiTrcts.

The critical symptoms 
alTecting the men who were 
forced to stop work were

lighthcadedncss and sore or 
runny eyes.

It was very likely that the 
levels o f solvents were quite 
h igh in the confined quaiiers 
where the paint was being 
applied. Most paint makers 
do  advise that there is 
proper ventilation and that 
breathing apparatus is used 
when necessary.

Many o f the painters d is­
liked the full-lace air-fed 
m asks which were supplied, 
say ing they were too heavy 
and  bulky for comfort. 
W hen they used half-face 
m asks they suffered prob­
lem s with irritants getting 
in to  their eyes.

The survey concluded that 
several approaches could be 
m ade to the problem. These 
included making the painters 
aw are of the risks involved 
in not using the face-masks. 
u sing  paints with less volat­
ile solvents, and improving 
ventilation.

One leading paint maker 
sa id  that it would be diffi­
cu lt to make paints with less 
so lvents, and the only way 
to cut down on curing 
agents would be to use heal 
to cure the paint. This 
w ould be unsatisfactory in a 
confined space.

Obviously there has not 
been strict enough control of 
pain ting practices in the par­
ticu lar dockyard concerned, 
and  although things are now 
^e in g  tightened up there it is 
c le a r that other painters w ill 
a lso  suffer unless they are 
very careful.

S im ilar problems have 
been found in (he past with 
welders in dockyards. They 
have suffered from metal 
fum e fever, and a study by 
the Institute of Naval Medi­
c ine showed that this was 
large ly  due to their reluc­
tance to wear suitable 
protective masks.

A c c o r d in g  to the o f f i c e r  
w h o  conducted  the pa in t  
s u r v e y ,  it is l ike ly  tha t  the 
e f f e c t s  a re  o n ly  t em p o ra r y ,  
b u t  th is  is n o t  guaranteed .



by Andrea Cranahan
S cientists are warning 

fishermen and pleasure 
boaters that the 

bottom paints they are using 
on their boats is highly toxic 
and is killing off life in 
marinas, and estuaries.

“This is not environmental 
red flag waving. This is 
serious. The compounds we 
are looking at are much 
worse than DDT and may be 
the environmental problem of 
the 1980s and 1990s," said 
Paul Siri, manager of the 
Bodega Marine Laboratory in 
California.

The culprit is tin. Anti­
fouling boat paints have 
sv Ached from a copper base 
to tin in- recent years. Now 
there is evidence that the tin 
based paints are responsible 
for the death of a major 
oyster fishery in Europe.

Britain and France have 
already severely curtailed the 
use of the paints.

A report funded by the 
California Department of 
Water Resources and the 
Environmental Protection 
AGe.ncy has been issued by 
Scripps Institute of 
Oceanography. Dr. E. 
Goldberg, a leading marine 
chemist, studied a number of 
American marinas and 
determined tin compounds, 
tributyltin and bibutyltin, are 
turning estuaries into “sterile 
deserts."

A general alert has gone 
out to those who use the 
paints. Some marine suppliers 
have appealed to paint 
companies to come up with a 
substitute. The EPA is 
r ev iew in g  G o ldbe rg 's  
alarming report. Marine 
scientists are calling for a ban 
of the product.
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A T T E M P T S  t o  f in d  an  
a l t e r n a t i v e  t o  the  t o x i c  
o r g a n o t i n s  u sed  in  a n t i -  
f o u l i n g  p a in t s  h a v e  t a k e n  a 
new  t u r n ,  r e p o r t s  R O B I N  
B U R T O N .  S c ie n t i s t s  in 
the  I S A  a n d  B r i t a i n  a r e  
b e g in n in g  to  c o n c e n t r a t e
o n  f o rm u l a e  wh ich  d e te r  
f o u l a n t s  f r o m  se t t l in g ,
r a t h e r  t h a n  p o i s o n in g  them  
a n d  the  s u r r o u n d i n g  w a t e r .

A  Br i t ish  research  team 
f r o m  the o i l  c om p a n y  She l l  
last y ea r  an nounced  the
deve lo pm en t  o f  si l icone ru b ­
ber  c o a t in g '  impregnated  
with o r d in a r y  m ine ra l  o i l .  It 
is a b o u t  5  m m  thick , and 
m a r in e  l i fe  is u n ab le  to  get a 
g r ip  o n  it an d  goes away .

It is open  to  question 
whe the r  bacte r ia  w i l l  d eve lop  
to  beat the repe l lan t .  but 
a f t e r  six yea rs  o f  testing 
there has been n o  sign o f  the 
necessary genetic muta t ion s .

T h e  U S  N a v a l  Research  
L a b o r a t o r y  has deve loped  
an e xp e r im en ta l  coa t ing  o f  
p owde red  p o ly -
le t r a f lu o r o e ih y te n e .  m o re  
w ide ly  k n ow n  as T e f l o n ,  d is­
persed in f lu o r in a tc d  p o ly ­
mers . It is meant t o  have  the 
same e ffec t as a non-s t ick 
f ry ing  pan .

-\ - am p le  c o a t in g  was 
app l ied  '•< the hu l l  >f a tue
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eas i ly  c leaned  o f f  u nd e rw a te r  
with a p ow e r  b rush .

F u r th e r  research  a t  the 
Un iv e r s i t y  o f  D e law a re  has 
studied the ra te  a l  which 
bacter ia a t tach  to  va r io u s  
p lastic , g lass an d  meta l  s u r ­
faces. and  h ow  fo u la n t s  
p ro tect themse lves f r o m  each 
o the r .  It  has been fo u nd  that 
sessile o rg an ism s ,  such as

sp onge , which c an n o t  m ove , 
p ro te c t  themse lves by  p r o ­
duc ing  seconda ry  m e tab o l i -  
ties.

S ev e ra l  n a tu ra l  m a r in e  
p ro d u c t s  have  a l s o  been 
fo u n d  to c on ta in  ha logen 
e lements , such as b rom in e ,  
c h lo r in e  and  iod ine . These 
h a log en s  a rc  k n ow n  as p o i ­
son s ,  but a re  p ro v in g  e f fec ­

tive as an t i f o u la n t s  at low  
c on cen t ra t io n s  which have a 
m in im a l  a f fec t  o n  the m a r in e  
e n v i ro nm en t .

O v e r a l l ,  scientists a re  h op -  ;
ing that their e f f o r t s  at 
's tealing' chem ica l systems !
f r om  the n a tu ra l  w o r ld  will 
resu lt  in better ways o f  con -  j
t r o l l in g  fo u l in g  o n  sh ip -' i
hul ls .

,. . i i t -
‘  -VII

t.' :.;>.e a crip 
T i l l s  pa int is -a id  to  have 

w . e r a l  advan tages . A p a r t  
I rum  being n on -p o i s o n ou s  
and  l o n e - la s i i n e  u  can be



O T T  S A F E S ?
THE Star Brite Corpora­
tion claims to have deve­
loped an antibiotic marine 
paint additive which will 
satisfy the demands of 
skippers and environmen­
talists. Compound X 
increases the life of anti­
fouling paints without giv­
ing off the toxic materials 
which can be harmful to 
marine life and to humans.

Desp ite  be ing  a  very 
cost ly  o p e ra t i o n ,  b o t tom  
pa in t ing  is im p o r t a n t  to f ish ­
ing vessels as it p rov id es  a 
sa fegua rd  aga inst fou l ing , 
which u lt im a te ly  increases 
d rag  and  fue l c on sum p t io n ,  
and  reduces p ro f i t s .  Bu t a 
con s tan t  p ro b lem  w ith  anti- 
f o u la n t s  is that the i r  toxic 
m a te r ia ls  a re  n o t  b io d eg rad ­
ab le  and  con t in ue  to  c reate a 
menace.

D r .  R a lp h  G r a m s  o f  the 
D ep a r tm en t  o f  P a th o lo g y  at 
the U n iv e r s i t y  o f  F lo r i d a  has 
been w o r k in g  on  these p r o b ­
lems f o r  severa l years . He 
selected a series o f  c om ­
pound s  th ough t  to  be active 
unde rw a te r  an d  added  them 
to  existing p a in t  f o rm u la e .  
O ne  o f  these c om pou nd s  
p roved  to  be h igh ly  active, 
add ing  six o r  seven m on th s  
to the l i fespan o f  m os t  anti-  
fou la n t s  in the t ida l f low  
areas o f f  F lo r id a .

Further tests o n  the c o m ­
pound  showed that what 
tox ic ity it possessed sel f- 
destructed  in 12 to  2 4  hou rs , 
and  a l th ough  it does not  
w o rk  inde f in ite ly  it has been 
p roved  to  d o ub le  the l ife o f  
most  a n t i fo u l in g  paints .




