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Devoe Marine Coatings Co.

4000 Dupont Circle
Louisville, Kentucky o
40207 Division of Grow Group, 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-foullngs 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 1is required.
It provides anti-fouling properties in both the stationary and
dynamic states.

502— 8'<7-9861 Service and Deliveries Worldwide TWX: 810-535-3332
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March 17, 1987

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-foullngs. 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 1nformatlon_or wish our advice con—
cerning this important Issue, please feel Tree To~TohTact the undersigned.

Very truly yours,

DEVOE MARINE COATINGS CO.

Robert H. Osmer
Vice President

RHO:Ir
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Alaska Department

AHEA FLANS

FEBRUARY 1967

Alaska Department ol

NATURAL
RESOURCES

of Natural Resources

AREA PLANNING STATUS

E3 Completed area plans
E2 Area plans in progress

f~1 Not scheduled for area
planning
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W h vy Do Area Plans?

The planning process is a way of settling differences, it 1is 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 iIn 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.

Xhe Planning Process

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 aredeveloped 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 1is 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 madebased 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.



Status of Area Plans

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 1is 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 bDe
drafted during the spring and summer, reviewed at public meetings in the fall
of 1987, and adoptedby 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 0f1987, 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 1in June, 1985. Theremainder of the 1island 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
Tongass National Forest.



Prince Williara Sound. This plan 1is 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.

For more information on area
plans, contact:

Dept, of Natural Resources
Land and Water Mgt.
Resource Allocation Section
P.0. Box 7-005

Anchorage, Alaska 99510
(907) 561-2020
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SENATE OF MARYLAND
71rl540 No. 499
By:. Benatore Winegrad, Fowler, and Garrott
Introduced and read first time: February 6, 1987
Assigned to: Economic and Environmental A ffairs
A BILL ENTITLED
AN ACT concerning

Antifouling Paints - Regulation

MI
CF 71rl545

FOR the purpose of prohibiting certain persona from distributing,

possessing, sealing, offering for sale, using, or offering
for wuse any antifouling paints containing tributyltin;
providing certain exceptions; defining ~certain items;
allowing certain persona to distribute, sell, possess, and
apply <certain antifouling paints under certain conditions;
providing for the scope and application of thiB Act;
requiring the State Secretary of Agriculture to adopt

certain regulations before a certain date; providing for
seizures and penalties under this Act; requiring the
Department of Health and Mental Hygiene to develop <certain
standards and regulate certain items in this Act; requiring

the Department of Natural Resources to develop

a certain

program by a certain date in coordination and consultation
with certain groups; requiring certain publications under
this Act; providing for certain effective dates for certain
provisions of this Act; and generally relating to the
regulation of the distribution, possession, sale, offering
for sale, use, and offering for use of antifouling paints

containing tributyltin.
BY adding to

Article - Agriculture

Section 14-101 through 14-106, inclusive, to be under the

new title "Title 14. Antifouling Paintsl
Annotated Code of Maryland
(1985 Replacement Volume and 1986 Supplement)
3Y adding to

Article - lth - Environmental

Section 11-501 and 11-502 to be under the new subtitle

"Subtitle 5. Antifouling Paints"
Annotated Code off Maryland
(1982 Replacement Volume and 1986 supplement)

EXPLANATION: CAPITALS INDICATE MATTER ADDED TO EXISTING LAW.

(Brackets] Indicate matter delated from existing

law.
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SENATE BIM, No. 499 5

(C) THE DEPARTMENT SHALL DEVELOP THE EDUCATIONAL PROGRAM

UNDER__SUBSECTION _(A) ~OF THIS SECTION AND,K THE MATERIALS USED |N
THE PROCRAM IM~ COORDINATION WTTH THE fTATE DEPARTMENT ~ OF

AGRICULTURE AND IN CONSULTATION WITH THE .MARINE TRADES AND WITH
REPRESENTATIVES OF THE BOATING PUBLIC.

SECTION 3. AND BE IT FURTHER ENACTED, That Section 1 of
this Act shall take effect Decamber 1, 1987.

SECTION 4. AND BE IT FURTHER ENACTED, That Section 2 of
this Act shall take effect June 1, 1987.



4 SENATE BILL No. 49

SECTION 2. AND SE IT FURTHER ENACTED, That the Laws Of
Maryland read as followa:

Article - Health - Environmental
SUBTITLE 5. ANTIFOULING PAINTS
11-501.

(A) THE DEFINITIONS IN S 14-101 OF THE AGRICULTURE ARTICLE
APPLY IN THIS SUBTITLE.

(B) ALSO, IN THIS SUBTITLE, "WATER QUALITY STANDARD" HAS
THE SAME MEANING AS PROVIDED IN COMAR 10,50.01.

11-502.
THE DEPARTMENT SHALL:

(1) DEVELOP BY DECEMBER 1, 1987 A WATER QUALITY
STANDARD FOR THE CONCENTRATION OF TRIBUTYLTIN IN THE WATERS OF
THE STATE THAT IS SUFFICIENT FOR THE PROTECTION OF AQUATIC LIFE;
AND

UTYLTIN

2) REGULATE POINT SOURCES OF RELEASE O IB
ED UNDER

FT
IN ACCORDANéE WITH THE WATER QUALITY STANDARD DEVELO
ITEM (1) OF THIS SECTION.

R
P

Article - Natural Resources
8-703.1.

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

('Ill). THE PROVISIONS OF TITLE 14 OF THE AGRICULTURE

ARTICLE, TITLE 11, SUBTITLE 5 OF THE HEALTH - ENVIRONMENTAL
ARTICLE, AND THIS SECTION;

{2) THE TOXIC PROPENSITIES TO MARINE LIFE  OF
ANTIFOULING PAINTS CONTAINING TRIBUTYLTIN COMPOUNDS; AND

(3) THE AVAILABILITY OF SUBSTITUTE PAINTS.
(B) THE DEPARTMENT SHALL:

(1) PUBLISH FOR USE BY THE PUBLIC A DETAILED LISTING
OF ANTIFOULING P'INTS IN USE IN THE STATE THAT CONTAIN
TRIBUTYLTIN AND THOSE THAT DO NOT; AND

(2) PUBIISH, TO THE EXTENT POSSI3LE, WHICH
ANTIFOULING PAINTS CONTAINING TRIBUTYLTIN HAVE ACCEPTABLE RELEASE
RATES, AS DEFINED IN 5 14-101 OF THE AGRICULTURE ARTICLE.
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SENATE BILL NO. 499 3

OFFER FOR USE ANY ANTIFOULING PAINT CONTAINING A TRIBUTYLTIN
COMPOUND.

(B) (1) A PERSON MAY DISTRIBUTE OR SELL AN ANTIFOULING

PAINT CONTAINING A TRIBUTYLTIN COMPOUND WITH 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 APPLICATION AN ANTIFOULING
PAINT CONTAINING TRIBUTYLTIN WITH AN ACCEPTABLE RELEASE RATE, IP
THE ANTIFOULING PAINT;

(n IS APPLIED ONLY WITHIN COMMERCIAL
BOATYARD; AND

(1) IS APPLIED ONLY TO VESSELS EXCEEDIN(

METERS IN LENGTH OR THAT HAVE ALUMINUM HULLS.

(C) THIS SECTION DOES NOT PROHI3SIT THE SALS, USE,
DISTRIBUTION, OR POSSESSION OF AN ANTIFOULINGPAINT CONTAINING A
TRIBUTYLTIN COMPOUND, IF THE ANTIFOULING PAINT;

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

(2) IS COMMONLY REFERRED TO AS AN OUTBOARD OR LOWER
DRIVE UNIT PAINT; AND

(3) HAS AN ACCEPTABLE RELEASE RATE,
14-103.

THIS TITLE DOES NOT |INFRINGE ON INTERSTATE COMMERCE, AND
OUT-OF-STATE VESSELS THAT HAVE AN ANTIFOULING PAINT CONTAINING A
TRIBUTYLTIN COMPOUND IN EXCESS OF AN ACCEPTABLE RELEASE RATE MAY
TRAVEL AND DOCK IN STATE WATERS.

14-104.

THE SECRETARY SHALL ADOPT REGULATIONS 3EFORE SEPTEMBER 15,
1907 TO CARRY OUT THE PROVISIONS OF THIS TITLE.

14-105.

(A) THE DEPARTMENT MAY SEIZE ANY ANTIFOULING PAINT THAT IS
HELD FOR SALE OR DISTRIBUTION, USED, OR POSSESSED IN VIOLATION OF
THIS TITLE.

(B) ANY ANTIFOULING PAINT SEIZED BY THE DEPARTMENT UNDER
THIS SECTION IS DEEMED FORFEITED TO THE STATE.

14-106.

A PERSON WHO VIOLATES ANY PROVISION OF THIS TITLE IS GUILTY

OF A MISDEMEANOR AND ON CONVICTION IS SUBJECT TO A FINE NOT
C.AU&1SUINU



2 SENATE BIH< No. 49
BY adding ﬂ

Article - Natural Resources

section 8-703,1

Annotated Cods of Maryland

(1983 Replacement Volume and 1986 Supplement)

SECTION 1. 3E IT ENACTED BY THE GENERAL ASSEMBLY OP
MARYLAND, That the Laws of Maryland read as follows:
Article - Agriculture
TITLE 14. ANTIFOULING PAINTS
14-101.

(A) IN  THIS TITLE THE FOLLOWING WORDS iiAVE THE MEANINGS
INDICATED.

(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 CALL-IN NOTICE OF JULY 29, 1986 ON TRIBUTYLTIN IN
ANTIFOULING PAINTS UNDER THE FEDERAL INSECTICIDE, FUNGICIDE, AND
RODENTICIDE ACT.

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

(D) "COMMERCIAL BOATYARD" MFANSI

(1) A FACILITY THAT ENGAGES FOR HIRE IN THE
CONSTRUCTION, STORAGE, MAINTENANCE, REPAIR, OR REFURBISHING OF
VESSELS: OR

(2) AN INDEPENDENT MARINE MAINTENANCE CONTRACTOR WHO
ENGAGES IN ANY OF THE ACTIVITIES UNDER PARAGRAPH (1) OF THIS
SUBSECTION.

(E) "TRIBUTYLTIN COMPOUND"™ MEANf, ANY ORGANOTIN COMPOUND
THAT HAS 3 NORMAL BUTYL GROUPS ATTACHED TO A TIN ATOM AND WITH OR
WITHOUT AN ANION, SUCH AS CHLORIDE, FLUORIDE, OR JXIDE.

(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.

14-102.

(A) EXCEPT AS PROVIDED IN SUBSECTION (B) OF THIS SECTION, A
PERSON MAY NOT DISTRIBUTE, POSSESS, SELL, OFFER FOR SAIE, USE, OR
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"fcaf referred: 3/25/87 FURTHER REFERRALS
L Jonx
DATE..
The Resources 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

BEoamms:
replace with *)ic s /0t \.Isfthe same title
[ 1 attached amendment(s) [ 1a new title
K¥f do pass
] do not pass
1 no recommendation
1 individual recommendations
1

additional referral to the Committee

MSQE3S: [ ] letter of intent

ATTACKS HER FISCAL NOTE(s):

L fiscal impact [ ] same as previous fiscal note
[ 3 =zero fiscal note published
C 3 zero with analysis [ 1 same as previous zero fiscal
note published
SIGMUK DO PASS: SIGKEK OTHER 1RECQKHEMDAXIOKS:
X W S OM

(1diJLfaj L*d(

Chairman®s signature



STATE OF ALASKA 1987 LEGISLATIVE SESSION

FISCAL NOTE * LA
Bill Version:
REQUEST: - Publish Date:
Revision Date: Agency Affected: Environmental Conservation

Tnie ;An Act Regulating to the sale and BRU: Environmental Health ”»

use of TBT-based marine .anttriPUIM Palnts & coatin
Sponsor: Senator Zharot rnmpon*nMi «mBanitation

RequestorTSenator Zharoff

EXPENDITURES/REVENUES: (Thousands of Ddlas)

OPERATING FY 87 FY 88 FY 89 FY 90 FY o1 FY 92
PERSONAL SERVICES ~ -O- 10.7 10.7 ) 5.3 6
TRAVEL -0- %.4 1.4 16 1.0 i
CONTRACTUAL o 0 "1.0 id
SUPPLIES -| . b% 0 1.0 .
EQUIPMENT _ d% , 05 0,5 5 -
LAND & STRUCTURES g\/ ) -
GRANTS, CLAINS g -0- -{)- -0- -
MISCELLANEOUS 8 -0- -0- ] [ -0- ]
TOTAL OPERATING - 15.9 15.9 — 8.8 8.8 8.8

CAPITAL 0- _0- * _0- _0- “0- 0

REVENUE ~0- _0- _0- _0- e _0-
FUNDING: (Thousands ofDollars)

GENERAL FUND -0- 15.9 15.9 8 8.8 8.0
FEDERAL FUNDS o0- _0- -()- - ~0- ~0-
OTHER “0- Q- _0- _0- _0- _0-
TOTAL -n- 159 IPa.y 8.8 8.8 8.8
POSITIONS:

FULL-TIME 6 0 0 0

PART-TIME 0 n 0

TEMPORARY 0 Q. 0 i 0

ANALYSIS : “Attachasgarate page ifnecessary) 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

Preparedby: Doug Doneoan Phone 465-2600
Division : _  Environmental Health Date:, |-i-61
Approved by Commissioner: Date:

Agency: Environmental Conservation /

Distribution (bypreparer):
Legislative Finance
Legislative Sponsor
Requestor
Office of Management and Budget
Inpacted Agency(iies) e of
Senate Secretary
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JUNEAU. ALASKA 09611

HOUSE OF REPRESENTATIVES (907) 4637371
COMMITTEE ON RESOURCES

Representative Adelheid Herrmann, co-Chair - 465-4942 ~ ~
Representative Sam Cotten, co-Chair - 465-3715

Committee Schedule March 23 - 27., 1987
Monday. March 23, 1987
§:30 - 10:00 a.m., Capitol 124

ADF&G: Brief Presentation regarding ANWR

* HB 149 "An Act relating to certain oil termina
ooerators; and oroviding for an effective
date."

Tuesday, March 24, 1987
8:30 - 10:00 a.m., Capitol 124

TELECONFERENCE - LISTEN ONLY
* HB 108 "An Act relating to aquatic farming, and
providing for an effective date.”
Wednesday, March 25, 1987
3:30 - 10:00 a.m., Capitol 124
TELECONFERENCE - LISTEN ONLY

HB 108 "An Act relating to aquatic farming; and
providing for an effective date.”

Thursday, March 26, 1987
§:.00 - 10:00 a.m., Capitol 124

8:00 a.m.

* HB 118 “"An Act relating to decisions on
right-of-way lease applications.”

8§:30 a.m.

TELECONFERENCE - LISTEN ONLY

HB 108 "An Act relating to aquatic farming; and
providing for an effective date.”



Alaska jsintz "Legislair »

JUNEAU.ALASKA 99811

HOUSE OF REPRESENTATIVES (907) 483-3713
COMMITTEE ON RESOURCES

Friday, March 27, 1987
8:30 - 10:00 a.m., Capitol 124

HB 138 "An Act regulating the sale and use 1
TBT-based marine antifouling paints and
coatings? and providing for an effective
date."

* HJR 23 Relating to tributyltin.
PENDING TRANSMITTAL
SB 131 "An Act regulating the sale and use of
TBT-based marine antifouling paints and

coatings; and providing for an effective
date."
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5-0657Aa

Hein
AMENDMENT
Offered in the SENATE By Zharoff
TO: SB 131
2, line 3:
Delete all material and insert:
() "TBT-based marine antifouling paint or coating" means a
paint, <coating, or treatment that contains tributyltin, or a tri-

organotin compound used as a substitute for tributyltin, and that s

intended to control fouling organisms in a fresh water or marine

environment; 1l

-1- 3/6/87
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Introduced: 2/18/87 5-0657A
Referred: Labor & Commerce

BY ZHAROFF, ELIASON, JOSEPHSON,
SZYMANSKI, KERTTULA, DUNCAN,
IN THE SENATE UEHLING AND STURGULEWSKI
SENATE BILL NO. 131 am
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - FIRST SESSION

A BILL

For an Act entitled: "An Act regulating the sale and use of TBT-based

marine antifouling paints and coatings; and providing

for an effective date."
BE ITENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

*Section 1. AS 46.03 is amended by adding anew section to read:

Sec. 46.03.715. SALE AND USE OF TBT-BASED ANTIFOULING PAINT.

(a) Except as otherwise provided in this section, a person may not
sell or use TBT-based marine antifouling paint or coating in the
state, nor may a person sell, rent, or lease in the state, or import

into the state, or use in state water, a vessel, fishing gear,

other item intended to be immersed or submerged in water, if the

vessel, gear, or item has been painted or treated with T3T-based
marine antifouling paint or coating.
(b) TBT-based marine antifouling paint or coating need not

removed from fishing gear, or from a vessel or other item that was

painted or treated before July 1, 1987, but the vessel, gear, or item

may not be repainted or retreated with TBT-based marine antifouling

paint or coating. Fish culture or capture ntcs treated with TBT-based
marine antifouling coating before July 1, 1987, may not be used
state water on or after July 1, 1992,
(c) This section does not apply to
(1) avessel of the United States government;
(2) aforeign vessel temporarily in state water;

(3) avessel of 5,000 gross tons or more; or

SB0131b B 131 am
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(4) a passenger vessel of 3,000 gross tons or more.
(d) In this section

(1) "TBT-based marine antifouling paint or coating" means a
paint, coating, or treatment that contains tributyltin, or a
tri-organotin compound used as a substitute for tributyltin, and that
is intented to control fouling organisms in the fresh water or marine
environment;

(2) "vessel" means watercraft used or capable of being used
as a means of transportation on water, including aircraft equipped to

land on water.

* Sec. 2. This Act takes effect July 1, 1987.

B 131 am -2~ SBO131b
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Introduced: 2/18/87 5-0657A
Referred: Labor & Commerce

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

SENATE DILL NO. 131
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - FIRST SESSION
A BILL
For an Act entitled: "An Act regulating the sale and wuse of TBT-based
marine antifouling paints and coatings; and providing
for an effective date.”
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
Section 1. AS 46,03 is amended by adding a new section to read:
Sec. 46.03.715. SALE AND USE OF TBT-BASED ANTIFOULING PAINT.
(a) Except as otherwise provided in this section, a person may not

sell or use TBT-based marine antifouling paint or coating in the

state, nor may a person sell, rent, or lease in the state, or import
into the state, or use in state water, a vessel, fishing gear, or
other item intended to be immersed or submerged in water, if the

vessel, gear, or item has been painted or treated with TBT-based
marine antifouling paint or coating.

(b) TBT-based marine antifouling paint or coating need not be
removed from fishing gear, or from a vessel or other item that was
painted or treated before July 1, 1987, but the vessel, gear, or item
may not be repainted or retreated with TBT-based marine antifouling
pa.'nt or coating. Fish culture or capture nets treated with T3T-based
marine antifouling coating before July 1, 1987, may not be used in
state water on or after July 1, 1992,

(c) This section does not apply to

(1) a vessel of the United States government;
(2) a foreign vessel temporarily in state water;

(3) a vessel of 5,000 gross tons or more; or

SBO131A -1- B 131
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(4) a passenger vessel of 3,000 gross tons or more.
(d) In this section
(1) "TBT-based" means tributyltin-based;
(2) "vessel"™ means watercraft used or capable of being used
as a means of transportation on water, including aircraft equipped to

land on water.

* Sec. 2. This Act takes effect July 1, 1987.

B 131 —2- SBO131A
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3/9/87
Original sponsors: Sund, Herrmann,
Koponen, et al.
1 IN THE HOUSE EY THE RESOURCES COMMITTEE
2 CS FOR HOUSE BILL NO. 138 (Resources)
3 IN THE LEGISLATURE OF THE STATE Or ALASKA
4
FIFTEENTH LEGISLATURE - FIRST SESSION
) A BILL
6 . .
For an Act entitled: "An Act regulating the sale and wuse of TBT-basec
marine antifouling paints and coatings; and providing
8
for an effective date."
9
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
10
* Section 1. AS 16.05.450(b) is amended to read:
{New provision (b) The Commercial Fisheries Entry Commission shall issue a
for vessel
applic- vessen license under AS 16.05.490 to each qualified vessel for which a
13{ants. . . . , .
<0 sign wricten application has oeen riled, at a place m the state cesignatec
14lstate- - . - .
Iment - c“e commlss:i-on- An application shall contain a statement bv the
applic- applicant that the vessel has not been painted in violation of AS 46.-
aren’t 03.715. An application shall contain other [, CONTAINING THE] reason-
TBxable information required by the commission together with the required
18
fee. The application shall be simple in form and shall be executed by
19
the applicant under the penalty of perjury.
20
* Sec. 2. AS 46.03 is amended by adding a new section to read:
Z‘[ Sec. 46.03.71 5. SALE AND USE OF TBT-BASED ANTIFOULING PAINT,
2,
|F (a) Except as otherwise provided in this section, a person may not
23:
sell or wuse TBT-based marine antifouling paint or <coating in the
2 |
jJ, state, nor may a person sell, rent, or lease in the state, or import
25
i into the state, or wuse in state water, a vessel, fishing gear, or
26
other item intended to be immersed or submerged in water, if the
21
vessel, gear, or item has been painted or treated with TBT-based
28
marine antifouling paint or coating.
29

(b) TBT-based marine antifouling paint or coating need not be

-1- CSHB 13S(Res)



removed from fishing gear, or from a vessel or other item

from56 Painted or treated before December 1, 1987, but the vessel,

that was

gear, ofr

17987 item may not be repainted or retreated with TBT-based marine antifoul-

ing paint or coating. Fish culture or capture nets treated with
TBT-based marine antifouling coating before December 1. 1987, may not
hange be used in state water on or after December 1, 1992
rom
hJuIy 1, (c) Notwithstanding other provisions of this section, slow-
1992
8 leaching TBT-based marine antifouling paint mav be imported into and
o Allow— S S , .. L .
mg sold 'in the state. A slow-leacHihg TBT-based marine antitouung paint
10 :
leach- mav De aPPli-ed in the state only to aluminum vessel hulls. Aluminum
n thE vessel hulls to which a slow-leaching TBT-based marine antifouling
12 mfor
ﬁﬁum- ?aint nhas been applied may be imported into and sold, rented, leased.
! .
UWS. or usea in tae state.
14
i (a) This section does not apply to
15
(1) a vessel of the Unitec States governments
(2) a foreign vessel temporarily in state water; or
Change from 3,000
for passe (3) a vessel of 4,000 gross tons or more.
; AVessels 8?%600
fOL all <e) Xn this section
1910t ers.
. (1) "slow-leaching TBT-based marine antifouling paint"
20Defme
%%Wh means a TBT-based marine antifouling paint, but not a coating or other
1ins treatment, that has a measured release rate eaual to or less than 1.0
2!
microgram per square centimeter per day at steady state <conditions
231
I determined wunder the U.S. Environmental Protection Agencv testine
241
procedure, as outlined in the agency's call-in notice of July 29,
25
1986, on tributyltin in antifouling paints wunder 7 U.S.C. 35 - 36v
26
| (the Federal Insecticide, Fungicide, and Rodenticide Act);
7 .
-Define (2) "TBT-based marine antifouling paint or coating” means a
28HEFT . . . . . .
( dMeé Paint. coating, or treatment that contains tributyltin, or a tri-
291-2S Sen. . , , " _ _ .
“ .,menc,.) organotm compound used as a substitute ror tributyltin, and that s

CSHB 38(Res)



intended to <control fouling worganisms in a fresh water or marine

gnvironment;
(3) "vessel" means watercraft used or capable of being used

Includeas a means °f transportation on water, including aircraft equipped to

5 barges.
land on water and barges.

!!Chang’é Sec. 3. This Act takes effect December 1, 1987.
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POSITION PAPER

Bill No: HB 130 Date: February 26, 1907
Contact: Amy D. Kyle

Title: An Act regulating the role and use of TBT-based marine
anti-fouling paints and coatings.
Department's Position
The Department supports the intent of the Dbill to prohibit sale

and use of TBT-bhased paints and coatings. The Department is
prepared to enforce a prohibition on the sale of the coatings.

Bill Analvsis
The bill would prohibit the sale and use of TBT-based anti-
fouling paint. Such coatings have been shown to release TBT into

waters. TBT is a harmful and toxic substance. DEC supports the
ban on introduction of the substance into waters of the state
(Since 1985, DEC has prohibited use of TBT as an anti-fouling
agents in hatcheries, through conditions placed on state certi-
fications of federal permits for hatcheries.)

The bill does not propose a specific role for any agency in
enforcing a ban on sale or use of TBT-based coatings. Rather,
the bill establishes general prohibitions.

Effect on the Agency

DEC understands that it is the intent of the bill's sponsors

primarily to prohibit the sale of TBT in the state. DEC can play
an active role in enforcing this prohibition through notification
to retail outlets and marketplace inspections to confirm that the

ban is complied with. TBT is a pesticide under the federal
pesticide laws. The ban would be imposed and enforced as an
extention of the state's pesticide program. A fiscal note for
resources needed to enforce this aspect of the bill is being
prepared.

The Department understands that the bill's sponsors do not intend

that any additional activities be undertaken by DEC in response
to the legislation in order to detect or take enforcement action
under other provisions. In light of this understanding, no
resources beyond those required to enforce the ban on sale are
included in the fiscal note
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AMENDMENT

Offered in the HOUSE By Sund

TO: CSHB 138 (Resources)

Page 1, after line 19:
Insert a new bill section to rei-.d:
"* Sec. 2. AS 46.03.020 is amended by adding a new paragraph to read:
(13) inspect the premises of sellers and suppliers of paint,
vessels, and marine and boating supplies, and take other actions

necessary to enforce AS 46.03.715."

Renumber remaining bill sections accordingly.

Page 1, line 26:
Delete "immersed or"

Insert "partially or completely"”

Page 3, line 4, after "including":
Delete all material through Iline 5

Insert "(A) aircraft equipped to land on water; and

(B) barges."

-1~ 3/10/87
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AMENDMENT

Offered in the HOUSE By Sund

TO: CSHB 138 (Resources)

Page 1, after line 19:
Insert a new bill section to read:

- "* Sec. 2. AS 46.03.020 is amended by adding a new paragraph to read:

\' "N 13 inspect the. remises of sellers and su liers of aint,
" (13) p p pp p
Ny vessels, and marine and boating supplies, and take other actions
necessary to enforce AS 46.03.715."
Renumber remaining bill sections accordingly.
Page 1, line 26:
Delete "immersed or"
Insert "partially or completely"”
[Page 3, line 4, after "including":

Delece all material through line 5

Insert "(A) aircraft equipped to land on water; and

Qyy (B) barges.”

-1- 3/10/87
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19
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23
24

25
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21
28

29

5-0657L

Note: Highlights indicate changes from the 2752/87
3/9/87 House Resources CS for HB 138
Original sponsors: Zharoff, Eliason,
Josephson, et al.
IN THE SENATE BY THE RESOURCES COMMITTEE
HOUSE CS FOR SENATE BILL NO. 131 (Resources)
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - FIRST SESSION
A BILL
For an Act entitled: "An Act regulating the sale and wuse of TBT-based

marine antifouling paints and coatings; and providing
for an effective date."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. AS 16.05.450(b) is amended to read:

(b) The Commercial Fisheries Entry Commission shall issu
vessel license under AS 16.05.490 to each qualified vessel for which a
written application has been filed, at a place in the state designated
by the commission. An application shall contain a statement by the
applicant that the vessel has not been painted in violation of AS 46.-
03.715. An application shall contain other [, CONTAINING THE] reason-
able information required by the commission together with the required
fee. The application shall be simple in form and shall be executed by
the applicant under the penalty of perjury.

Amend-

ment * Sec. 2. AS 46.03.020 is amended by adding a new paragraph to read:
made

to clarify (13) inspect the premises of sellers and suppliers of paint,
authority
vessels, and marine and boating supplies, and take other actions

necessary to enforce AS 46.03.715.

* Sec. 3. AS 46.03 is amended by adding a new section to read:

Sec. 46.03.715. SALE AND USE OF TBT-BASED ANTIFOULING PAINT,
(a) "“icept as otherwise provided in this section, a person may not
sell or wuse TBT-based marine antifouling paint or <coating in the
state, nor may a person sell, rent, or lease in the state, or import
into the state, or wuse in state water, a vessel, fishing gear, or

1 - HCS SB 131(Res)
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New language to clarify
that even if an object is
only partially immersed

it can not be treated with
TBT.

other item intended to be partially or completely submerged in water,
if the vessel, gear, or item has been painted or treated with
TBT-based marine antifouling paint or coating.

(b) TBT-based marine antifouling paint or coating need not be
removed from fishing gear, or from avessel or other item that was
painted or treated before December 1, 1987, but the vessel, gear, or
item may not be repainted or retreated with TBT-based marine antifoul-

ing paint or
TBT-based marine

be used in state

(c)

leaching TBT-based marine

coating. Fish culture or <capture nets treated with
antifouling coating before December 1,1987, may not

water on or after December 1, 1992.
Notwithstandingother provisions of this section, slow -
antifoulingpaint may be imported into and

sold in the state. A slow-leaching TBT-based marine antifouling paint
may be applied the state only to aluminum vessel hulls. Aluminum
vessel hulls to which a slow-leaching TBT-based marine antifouling
paint has been applied may be imported into and sold, rented, leased,
or used in the state.
(d) This section does not apply to
(1) a vessel of the United Statesgovernment;

New language

beo%ar?ﬁ? L\?m'n”go (2) a foreigp vessel in state water fewer than 90 days in a

days 12-month period; or
(3) a vessel of A, 000 gross tons or more.
(e) In this section
(1) "slow-leaching TBT-based marine antifol
means a TBT-based marine antifouling paint, but not a coating or other
treatment, that has a measured release rate equal to or less than 1.0
microgram per square <centimeter per day at steady state <conditions
determined wunder the U.S. Environmental Protection Agency testing
procedure, as outlined in the agency's call-in notice of July 29,
HCS SE 131(Res) -2-
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24
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20

1986, on tributyltin in antifouling paints under 7 U.S.C. 35 - 36y
(the Federal Insecticide, Fungicide, and Rodenticide Act);

(2) "TBT-based marine antifouling paint or coating" means a
paint, coating, or treatmentthat <contains tributyltin, or a tri-
organotin compound used as a substitute for tributyltin, and that s

intended to <control fouling worganisms in a fresh water or marine

environment;

(3) "vessel” means watercraft used or capable of being used
as a means of transportation on water, including
Amendment made (A) aircraft egnuipped to land on water; anc
to correct
srammar (B) barges.

Ban on further orders
* Sec. 4. Notwithstanding AS 46.03.715, as enacted by sec. 3 of this

Act, after the effective date of this section a person may not import into
the state a TBT-based marine antifouling paint or coatingotherthan
slow-leaching TBT-based marine antifouling paint, except that paint or
coatings that have been ordered from a source outside of the state before
the effective date of this section may be imported into the state before
December 1, 1987. Paint or coatings imported in violation of this section
may be confiscated by persons designated by the commissioner of environ-
mental conservation and shall be forfeited to the state.

New
eff. * Sec. 5. Sections 1 - 3 of this Act take effect Decemberl, 1987.

dates
for * Sec. 6. Section 4 of this Act takes effect immediately under AS 01.-

import clause
10.070(c) .

-3- HCS S3 131(Res)



STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE

Bill Version:
REQUEST: Publish Date :
Revision Date: Agency Affected: Environmental Conservation

Title:An Act Regulating to the sale and BRU: Environmental Health

use of TBT-based marine anti-fouling paints 5 coatings
Sponsor” ~ Senator Zharoff Components m Sanitation
Requestor: Senator Zharoff

EXPENDITURES/REVENUES:  (Thousands of Dollars)

OPERATING FY 87 FY 88 FY 89 FY 90 FY 91 FY 92
PERSONAL SERVICES -0- 1121 10.7 5.3 5.3 516
TRAVEL -0- 1.4 1. 1.0
CONTRACTUAL o 2.0 : 1.0 I.U
SUPPLIES i 1.0 1.0 ) 1.0 1.0
EQUIPMENT -0- 0.8 0.3 0.5 0.5 0.5
LAND & STRUCTURES -0- -0- -0- -m -0- -0-
GRANTS. CLAIMS -0- Ot -0- - -0- -0-
MISCELLANEOUS -0- m -0- 0- 0- -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)

GENERALFUND -0- 15.9 15.9 8.8 8.3 8.8
FEDERALFUNDS Q- 0. -0- -0- 8 8
OTHER 0- @ % -()- -()- -()-
TOTAL . Dr 15.9 10.y 8.8 8.8 8.8
POSITIONS:

FULL-TIVE 0 0 0 0 0 0
PART-TIVE 0 0 0 .0 0
TEMPORARY 0 0 0 0 8 0

ANALYSIS :  (Attach a separate page if necessary) Jni 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

Preparedby: ~ Douq Donegan Phone 465-2600
Division: Environmental Health Date:, 3-6-87

Approved by Commissioner Date:
Agency: Environmental Conservation /
|

Distribution (by preparer):
Legislative Finance
Legislative Sponsor
Requestor
Office of Management and Budget
Impacted Agency(ies) Pece.- of
Senate Secretary



ATTACHVENT

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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MEMORANDUM February 12, 1987

SUBJECT: TBT-based antifouling paint
(Work Order No. 5-0470)

TO: Representative John Sund

FROM: Edward K. Hein ¢ JIvV""

Legislative Counsel

Enclosed is a draft of a bill requested for you by vyour
assistant, Nevette Bowen. Subsection (a) of'the bill bans
the sale anduse of TBT-based (tributyltin-based) antifoul-
ing paint inthe state. The bill also prohibits a person

from importing into the state or selling, renting, or leas-
ing in the state, or using in state water, any vessel or

fishing gear or other item that is put into the water, if
the vessel, gear, or item has already been treated with TBT
paint.

Subsection (b) of the bill provides that persons who have
already put TBT paint on their boats, gear, or other items
before the bill becomes law do not have to remove the paint,

but they maynotreapply TBT paint. Fishing nets that have
been treated maycontinue to be used for five years after
the bill becomes law.

Subsection (c) exempts four classes of vessels from the TBT
ban: (1) United States government vessels; (2) foreign
vessels temporarily in state water; (3) vessels of 5,000

gross tons or more, which will cover commercial ships other
than commercial fishing and processing vessels; and (4) pas-
senger vessels of 3,000 gross tons, which will cover the
vast majority of cruise ships. These exemptions are inserted

to avoid running afoul of federal preemption, as to U.S.
government vessels, and to avoid the practical problems of
trying to prohibit TBT use on foreign vessels and on large
commercial and cruise ships. Dr. Huggett said that 70 per-
cent of TBT paint is used on recreational boats; 28 percent
on commercial ships. He said that internationally SO



Representative Sund
February 12, 1987
Page 2

percent of ships of 5,000 gross tons or more use TBT-based
paint.

Subsection (d) of the bill defines "TBT-based"” and "vessel."

In order to ensure compliance with the ban on TBT use, a
provision could be added to the bill amending AS 16.05.475
and 16.05.530 to require that a commercial fishing vessel
license not be issued or renewed unless the applicant signs
a statement, under penalty of perjury, that the applicant
has complied with AS 46.03.715. A similar provision could

be added to HB 94 to cover recreational boats. Barges,
which may or may not be covered under the bill - depending
on their weight, would have to be dealt with differently
because they are not licensed or registered. The only

exception is oil barges, which are regulated by DEC for
pollution controls.

Another possible approach to the TBT problem that could be

added to the bill would be a provision placing a surcharge
or tax or additional docking fee on any vessel that docked
in Alaska water with TBT-based paint on its hull. This sur-

charge could be set at a level designed to offset any environ-
mental damage thought to be caused by the TBT leaching.

This would obviate the need to haul people into court.

There are at least two problems with this approach, however:
(1) many of the docks in the state are privately owned; and

(2) those that are publicly owned are locally owned, which
means local governments, harbor masters, or port directors
would have to collect the surcharge and send it into the
state.

Note that the injunction, penalty, and liability provisions
of AS 46.03.760, 46.03.765, 46.03.780, and 46.03.790 would
apply to violations under this bill because the new statute
is a part of AS 46.03.

EHH:mkr
m8/122
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§ 46.03.760 Water. Air, Energy, Etc. § 46 03.760

(3) "discharge of oil” means the entry of oil into or upon the water
or public land of the state (except oil discharges into an enclosed and
impervious oil spill containment area), regardless of causation;

(4) "intertidal” means the ocean area between highest high water
and lowest low water of tidal action;

(5) "offshore platform” means an offshore structure, whether float-
ing or temporarily or permanently secured to the floor of the ocean or
other water body, which is used primarily for the exploration for or
production of oil or natural gas;

(6) "oil" means petroleum, crude oil, and any substance refined
from petroleum or crude oil;

(7) "operator" means the person who, through contract, lease, sub-
lease or otherwise, exerts general supervision and control of activities
at the facility; the term includes, by way of example and not limita-
tion, prime or general contractors, the master of a vessel (and his
employer), or any other person who, through himself, his agents, or
contractors, undertakes the general functioning of the facility;

(8) "vessel” means any form or manner of watercraft, whether or
not capable of self-propulsion, except offshore platforms. (§ 1 ch 129
SLA 1977; am 8§ 1-3 ch 128 SLA 1978: am § 110 ch 59 SLA 1982: am
§ 19 ch 59 SLA 1986)

Effect of amendments. — The 1986 R$nalt|es required by (bl of this section
am?n ment, effective June 1 19?] % found_at 18" AAC [5.510 — 13
egled subsection <). concernlngt e "oil AA 1 6(20 The eﬁecnv? ate Ireferred
pill m|t|%at|0n accoup] 0. In <¢ 0f this se&ﬂon ot the_ requlation

Editor's notes. — The schedule of civil adoptlng the schedules'is April 19, 1978,

Sec. 46.03.760. Civil action for pollution; damages, (a) A person
who violates or causes or permits to be violated a provision of this
chapter other than AS 46.03.250 — 46.03.314, or a provision of AS
46.04 or AS 46.09, or a regulation, u lawful order of the department, or
a permit, approval, or acceptance, or term or condition of a permit,
approval, or acceptance issued under this chapter or AS 46.04 or AS
46.09 is liable, in a civil action, to the state for a sum to be assessed by
the court of not less than 8500 nor more than 8100,000 for the initial
violation, nor more than 85,000 for each day after that on which the
violation continues, and that shall reflect, when applicable,

(1) reasonable compensation in the nature of I|% uidated damages
for any adverse environmental effects caused by the violation, that
shall be determined by the court according to the toxmty,
degradability and dispersal characteristics of the substance dis-
charged, the sensitivity of the receiving environment, and the degree
to which the discharge degrades existing environmental quality:

(2) reasonable costs incurred by the state in detection, investiga-
tion. and attempted correction ot the violation;



§ 46.03.760 Alaska Statutes Supplement § 46.03.760

(3) the economic savings realized by the person in not complying
with the requirement for which a violation is charged.

(b) Except as determined by the court under (DI4i of this section,
actions under this section may not be used for punitive purposes, and
sums assessed by the court must be compensatory and remedial in
nature.

(c) The court, upon motion of the department or upon its own mo-
tion, may defer assessment of all or part of that portion of the sum
imposed upon a person under (a)(3) of this section conditioned upon
the person complying, within the shortest feasible time, with the re-
quirement for which a violation is shown.

(d) As used in this section, "economic savings” means that sum
which a person would be required to expend for the planning, acquisi-
tion, siting, construction, installation and operation of facilities neces-
sary to effect compliance with the standard violated.

(e) In addition to liability under (a) — (d) of this section, a person
who violates or causes or permits to be violated a provision of AS
46.03.740 — 46.03.750 is liable to the state, in a civil action brought
under AS 46.03.822, for the full amount of actual damages caused to
the state by the violation, including direct and indirect costs associ-
ated with the abatement, containment or removal of the pollutant,
restoration of the environment to its former state, and all incidental
administrative costs.

(f) A person who violates or causes or permits to be violated a provi-
sion of AS 46.03.250 — 46.03.314, or a regulation, a lawful order of
the department, or a permit, approval, or acceptance, or term or condi-
tion of a permit, approval, or acceptance issued under AS 46.03.250 —
46.03.314 is liable, in a civil action, to the state for a sum to be as-
sessed by the court of not less than S500 nor more than $100,000 for
the initial violation, nor more than $10,000 for each day after that on
which the violation continues, and that shall reflect, when applicable,

(1) reasonable compensation in the nature of liquidated damages
for any adverse environmental eifects caused by the violation, that
shall be determined by the court according to the toxicity,
degradabilitv and dispersal characteristics of the substance dis-
charged, the sensitivity of the receiving environment, and the degree
to which the discharge degrades existing environmental quality;

12) reasonable costs incurred by the state in detection, investiga-
tion, and attempted correction of the violation;

(3) the economic savings realized by the person in not complying
with the requirement for which a violation is charged: and

14) the need for an enhanced civil penalty to deter future noncom-
pliance. (8 3 ch 120 SLA 1971; am § 9 ch 220 SLA 1976: am 5 5 ch
266 SLA 1976:am  5.6.ch 116 SLA 1980:am 5 — 7ch 77 SLA
19S4; am 59 ch 59 SLA 19S6)
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8 46.03.765 Water, Air, Energy, Etc. § 46.03.770

Effect of amendments. — The 1964 the court under if»4) of thig sectjon” aé
amsndment sub fituted "other than AS  th begjnnlrlg ofsubsectlon ). and adde
16.03.250 — 46. 03 31 ora prowsmn o subsection
for "or" In the Introductory Jan ua% The 19?]6 amendment, ffectlveJune L
subs%ctlon Iaz dm eas nes n| 1986. in the Intro gcﬂtory an uage 0, aub-
cal changes thro u)g the rest of th |5(be fCtIOﬂ «l inserted “or°AS 46.09" in two
section, adoed "EXcept as determined by  places.

Sec. 46.03.765. Injunctions. The superior court has jurisdiction to
enjoin a violation of this chapter, AS 46.04. or AS 46.09 or ofa regula-
tion, a lawful order of the department, or permit, approval, or accep-
tance, or term or condition ofa permit, approval, or acceptance issued
under this chapter, AS 46.04, or AS 46.09 In actions brought under
"his section, temporary or preliminary relief may be obtained upon a
.mowing of an imminent threat of continued violation, and probable
success on the merits, without the necessity of demonstrating physical
irreparable harm. The balance ofequities in actions under this section
may affect the timing of compliance, but not the necessity of compli-
ance with a reasonable period of time. (§ 10 ch 220 SLA 1976; am § 6
ch 266 SLA 1976; am S 7 ch 116 SLA 1980; am 5 10 ch 59 SLA 1986)

Effect of amendments — The. 1986 tvvo Places and substituted a comma for
Fmendment effective dunel 1988 in the IIPwmg 'this chapter” In two places
rst sentence inserted "or AS 46.09" in |n the rst Sentence.

- Sac. 46.03.770. Detention of vessel without warrant as spexfl
rity hr damages. A vessel that is used in or in aid of ? viojatfon of
AS 46.0M740 — 46.03.750 may be detained after a valid s”arfch by the
departmenfcyan agent of the department, a peace officeiprtthe state, or
an authorizecKprotection officer of the DepartmentpfTish and Game.
Upon judgment's/ the court having jurisdictiop™hat the vessel was
used in, or was thelause of, a violation of AS/46.03.740 — 46.03.750
with knowledge of its\wner or under circumstances indicating that
the owner should reasonably have hadcnis knowledge, the vessel may
be held as security for payment to the state of the amount of damages
assessed by the court under Abv”03.758, 46.03.760, and 46.03.822. If
the damages assessed are npJfpaW within 30 days afterjudgment or
final determination of an/nppeal, the vessel shall be sold at public
auction, or as otherwi&er'airected by trfe court, and the damages paid
from the proceeds. The balance, |fanP/ smHJ be paid by the court to the
owner of the ves*CL The court shal permitXhe release of the vessel
upon posting of7a bond set by the court in an arhqunt not to exceed the
maximum ofmount of damages available under AS 46.03.753.
46.03.76pf'and 46.03.822. The damages received u”der this section
shall be transmitted to the proper state officer for depdsit in the gen-
erakfund. A vessel seized under this section shall be retthmed or the
bdnd exonerated if no dama%es are assessed under AS 46.03.758.
46.03.760. or 46.03.822. (S 3 ch 120 SLA 1971;am i 1ch 7 SLA 1986



§ 46.03.780 Alaska Statutes Supplement S 46.03.790
ect of aHtendments — The 1986 Presen thir sentence |n the third sen

%merft dment, efrective M (f In ﬁnce eleted "s0" preced asse sed

st sen ence substttute that for the |rst sentenc su stt the lan
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Sec. 46.03.780. Liability for restoration, (a) A person who vio-
lates a provision of this chapter, AS 46.04, or AS 46.09, or who fails to
perform a duty imposed by this chapter, AS 46.04. or AS 46.09. or
violates cr disregards an order, permit, or other determination of the
department made under the provisions of this chapter, AS 46.04, or
AS 46.09, respectively, and thereby causes the death of fish, animals,
or vegetation or otherwise injures or degrades the environment of the
state is liable to the state for damages.

<b) Liability for damages under i») of this section includes an
amount equal to the sum of money required to restock injured land or
waters, to replenish a damaged or degraded resource, or to otherwise
restore the environment of the state to its condition before the injury.

(c) Damages under la) of this section shall be recovered by the at-
torney general on behalfof the state. I? 3 ch 120 SLA 1971;am § 7 ch
266 SLA 1976; am § 111 ch 59 SLA 1982; am § 11 ch 59 SLA 1986)

Effect of amendments. — Die 1986 three plfces and supstituted a comma for
amendmenﬁ effective June 1, 1986, In ?r following “this chapter" in- three
subsection fa/ |nserted 'or AS 46.09," In places.

Sec. 46.03.790. Criminal penalties, (a) Except as provided in (d)
- if) of this section, a person who negligently violates a provision of
this chapter, AS 46.04. or AS 46.09, or ofa regulation, lawful order of
the department, or permit, approval, or acceptance, or term or condi-
tion ofa permit, approval, or acceptance issued under this chapter, AS
46.04, or AS 46.09 is guilty of a class B misdemeano’

Ib) Except as provided in id) — (f) of this section, person who
knowingly violates a provision of this chapter, AS 46.04, or AS 46.09,
orofaregulation, lawful order of the department, or permit, approval,
or acceptance, or term or condition of a permit, approval, or accep-
tance issued under this chapter, AS 46.04, or AS 46.09 is guilty of a
class A misdemeanor.

io Each day on which a violation described in this section occurs is
considered a separate violation.

id) Notwithstanding (a»and Ib) of this section, a person who fails to
provide or falsely states information required under As 46.03.755, AS
46.04, or AS 46.09 is guilty of a misdemeanor and, upon conV|ct|on IS
puntshable by a fire of not more than 825,000. or by Imprisonment for



JOHN SUND, REPRESENTATIVE

2504 2nd Avenue
Ketchikan, Alaska 99901

(907) 225-5552

To: Members of the House of While in Juneau
Representatives P. 0. Box V

Juneau, Alaska 99811

From: Representative Sund:-A {) (907) 465-4919
Representative Herrmann'l—

Date: February 13, 1937

Subj: House Bill 133 "An Act regulating the sale and use of
TBT-based marine antifouling paints and coatings? and
providing for an effective date."

As part of a multi-state effort, bills were introduced today
in the House and Senate to ban the sale and new application’
of_TtrlbutyItlns, a hazardous chemical found in marine
paints.

Tributyltin, commonly referred to as TBT, is a highly toxic
pesticide added to marine paint and coatings to prevent the
?_row_th of barnacles and algae on vessel hulls, buoys and

ishing nets. It has caused fatalities and deformities in
marine life. Copper-based antifouling paints are available
as an alternaltive.

Bills to ban TBT were also introduced today in the Pacific
coastal states — California, Washington and_Ore%on._ The

effort was coordinated by the Pacific Fisheries Legislative
Task Force made up of legislators from Alaska, California,

Oregon and Idaho.

Research conducted at the National Marine Fisheries Service
Auke Bay Laboratory in Juneau was largely responsible for
calling attention to the TBT threat in Alaska and the
nation. Scientists there discovered that sufficient
accumulation of TBT can kill salmon, especially smolt.
Other studies have documented that TBT causes mortality and
deformities in crabs, oysters and other mollusks.

TBT is an extremely toxic substance, with potency in parts
%er triflion. Twelve drops of TBT in an area the size of an
lympic swimming pool will effectively kill marine organisms.

In October, the Pacific Coast Federation of Fisherman's
Associations called for a ban on the use of TBT stating they
"were willing to suffer the inconvenience of using other
bottom paints and hauling-out more often to prevent this
Sl#]bsltlafr]c% from entering the water and killing fish and
shellfish."



The United States currently Iaqs behind other nations in
imposing controls on TBT. So far, the toxic compound has

been limited or banned in France, England, Japan, Switzerland
and Germany. The task force strategy is to.supgort legislation
banning TBT in the Pacific states while urging Congress to
take national action,

Both Senate Bill 136 and House Bill 138 would ban the sale
or use of TBT-based marine paint or coating in Alaska.
Exemptions are included for large vessels outside the
state's jurisdiction,



TRIBUTYLTINS/T3T

Tributylt:ns (TBT) have been called Che most toxic compounds ever
deliberately introduced by societies into natural waters.”*" A
growing body of scientific research indicates that TBT may
seriously affect non-target organisms and have unknown effects on
humans who eat marine organisms containing TBT or are exposed to
it in the workplace.

In the United States, many bodies of water have concentrations of
TBT that have reached levels which may cause lethal and sublethal
effects in non-target organisms. For example, TBT levels in San
Diego Bay have been measured at levels which could cause lethal

effects in fish, mollusks, crustaceans, and algae.

TBT is used in antifouling paints and is primarily applied to
boat and ship hulls to control the growth of fouling organisms
such as barnacles, tubeworms, algae, bacteria, and sponges.
These organisms increase hull friction and weight, which in turn
increases fuel consumption by reducing vessel speed. The
antifouling paints are also used to control fouling organisms on
docks, buoys, and other marine structures. TBT has been used in
antifouling paints for almost 10 years and replaced the
copper-based antifouling paints. The paints with tributyltins
last approximately 5-7 years, whereas the copper-based paints
last approximately two years.

There are two types of antifouling paints containing TBT;
copolymer paints and free association paints. The copolymer
antifouling paints contain TBT which is chemically bonded to the
paint polymer and is released through a chemical bond breaking
process called hydrolysis. New TBT molecules are exposed and
released by the gradual erosion of the paint as the vessel moves
through the water. The release rate is slow except during the
initial one month "conditioning" period and can be controlled by



altering the paint's water absorption characteristics. The free
association paints contain TBT which is physically incorporated

into the paint matrix; the TET is released through diffusion as

surface paint particles dissolve. This type of paint has a short
tin|1e period of protection and is characterized by a high initial
release.

Antifouling paints containing TBT are registered, in the United
States, for use on aluminum, steel, fiberglass, wood and cement
hulls. 3 These paints are used on commercial and recreational
vessels and some military ships. However, the Navy is the major
domestic user of antifouling paints. The Navy is planning to
replace the copper-based paints it is currently using on its
steelhulled vessels with antifouling paints containing TBT
compounds.  This Navy conversion would take approximately 5 years
and add an additional 90,000 pounds of TBT active ingredients to
the environment. Economically, if all the Navy ships are
painted, it would annually save the Navy $150 million.4 However,
this cost does not include the cost to the marine environment.

Currently, there are 340 federally registered antifouling paints
containing TBT active ingredients. U.S. domestic usage of TBT in
antifouling paints range from 250,000 to 300,000 pounds.® In
addition to antifouling paints, TBT compounds are registered for
use as disinfectants, textile biocides, wood preservatives, paper
and pulp mills, leather processing and as plastics stabilizers,
etc. In the United States, total usage of TBT pesticides (for
all uses) ranges from 730,000 to 860,000 pounds of active
ingredients.”

In 1981 France banned the use of TBT paints on all vessels less
than 80 feet in length because of shellfish deformations,
particularly in Arcachon Bay.”
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England researched and then combined their studies with France's
experience and banned the use of free association paints and
copolymer formulations with more than 7.5 percent TBT on

January 1, 1986.° Germand and Switzerland have banned TBT paints
for fresh water usage. Japan has banned the use of TBT compounds
In household products such as house paints and extlles but has
not restricted its use in vessel antifouling paints.®

the United States, Senators Cohen and Trible introduced Senate
Resolution 272 in December 1985 calling for "public hearings to
determine if further action is warranted with respect to the
future use of TBT compounds” and "urging EPA to accelerate its
investigation into the environmental and health effects of
organotin bearing paints..,." The resolution has been referred
the Senate Committee on Environment and Public Works.

On June 11, 1986 Congressman Parris introduced KR 5015, calling
for a temporary ban on TBT-based paints on the hulls for
commercial and recreational vessels until, " EPA has completed
their ongoing studies to determine the safety of such paints and
their impact on the aquatic environment.

Currently, only North carolina has limited the input of TBT into
its waters. North Carolina instituted regulations on January 1,
1985 to limit dlscharges from industries to 2 ppt for salt water
and 8 ppt for fresh water.® These regulations wer" initiated
because it was determined that hundreds of North Carolina
companies were using TBT to control odor-causing bacteria in
textiles or to control slime iu piping. Some of the discharges
from the textile mills were high enough to kill aquatic
organisms.

On January 8, 1986, EPA commenced a special review of the nine
most common TBT antifoulant paint formulations. EPA's support



document indicates that EPA is concerned about the acute and
chronic toxicity potential of tributyltin compounds to nontarget
aquatic organisms. Water samples have been found to contain TBT
levels that may have direct effects on aquatic organism
populations (mollusks). The TBT compounds may bioaccumulate in
aquatic habitat and may pose a hazard to the food chain.
Absorption of tributyltin compounds to sediment may have

1 »*mfterm toxicity effects on benthic browsing organisms such as
crustaceans and snails. Contamination of estuarine areas at
sublethal concentrations can influence the reproduction of
several aquatic groups from fish to plankton, thus impacting the
marine environment. The present use of tributyltin in
antifouling paints presents a potential hazard to nontarget

aquatic organisms.

The Pacific Fisheries Legislative Task Force, working in
coordination with the Pacific Coast Federation of Fishermen's
Associations, has passed three task force resolutions offered by
Assemblyman Dan Hauser, the Task Force Vice Chairman, regarding

TBT. The resolutions:

1. Urged and encouraged the Environmental Protection Agency to
take the lead in creating a public information education
brochure abcut TBT that could be distributed to every boat
owner in America. The pamphlet concept is based on a similar
project done in the United Kingdom entitled, Don*t Foul
Things Up. Short of a Congressional ban on the use of TBT, a
nationwide public information awareness program is thought to
be the next best alternative for controlling the amount of
TBT introduced into the marine environment. It is thought by
some scientists that this type of education program could
reduce the amount of active TBT in the marine environment by
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2. Memorializes the Food and Drug Administration, the
Environmental Protection Agency and the National Marine
Fisheries Service to impose an immediate ban on all salmaon
imported into or produced in the United States in pens
treated with TBT. This is important because TBT levels for
safe human consumption have not been established. TBT was
found in the flesh of salmon that were pen-reared in
TBT-treated pens. Moreover, the studylgound that cooking
does not remove the TBT from the fish.

3. Memorializes Congress to enact an immediate ban on the use of
TBT-based bottom paints on all military, commercial, and
recreational vessels until such time, and if, methods of use
ot TBT-based bottom paints or derivatives of organotin paints
are developed that pose no threat to the marine environment.

In addition to the resolutions passed by the task force, it is
anticipated that the participating states may introduce state
legislation to further regulate TBT usages in their states.
Currently, efforts are underway to explore legislation to monitor
dry docks, set water quality standards, ban or restrict the uses
of TBT, or regulate the amount of TBT used in antifouling paints.



TRI-N-BUTLTIN CAUSED MORTALITY OF CHINOOK SALMON, ONCORHYNCHUS
TSHAUYTSCHA. ON TRANSFER TO A T3T-TREATED MARINE NET PEN

Jeffrey W. Shore and Frank P. Throner

Northwest and Alaska Fisheries Center,

Auke Bay Laboratory

National Marine Fisheries Service, NOAA
?. 0. Box 210155. Auke Bay, Alaska 99321

ABSTRACT

The median lethal concentrations (COog™s) of
tri-nbutyltin oxide (BO) t juvenile Chinook
salmon, Or.corlyndhus  ts"mawtscha, adapted 1o
seanater were determined in a static renenal
bicassay. LCsg"s ée %, 20, ad 1.5 u TBIU/1
after exposures for 12, ad 9% h, respectively.
LCeo0"s decreased logaritimically with time

for eqosures between 12 and % h. Awerage
tri-n-butyltin  (B) ooncentrations in  liver,
brain, ad muscle tissues of salmon that died

during the bioassay were 7.0, 3.5, and 0.52
TBI/g wee weight tissle, r%pectlvely TBT
concentrations in liver, braln ad muscle cissues
of salmon that survived until cby 4 of the biocassay
wt 4,300, 1,300, ad 200 tines exposure
oon uncrations, respectively. Average  TBT
concentrations in liver, brain, and muscle tissues
of slhi surviving transfer to a TBT ere i=d
marine net pen that killed 8.5% of the salmon
transferred were 9.56, 3.4 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 aguaculture fecility.

INTRODUCTION

Tri-n-butyltin (BT) compounds are widely used in
the salmon aguaculture iIndustry to retard fouling
of net pens by marine organisns. Salmon at
agquaculture fecilities are raised to market size in
marine net pens for 1 to 3 years, during which they
gain most of their mss. Nets nust 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 1"ran manual
cleaning atid are trerefo-”~ preferred by the
induistry. Seweral antifoulant formulations are
used t© treat nets, but TBT campounds are among the
most effective active Ingredients. lhese oowpounds
have lov solubility in seawaterl, are exceptionally
toxic to marine fouling organlsns’\ ad can be
formulated for slov release.

"Ih several occasions, we observed high mortalities
in groups of chinook salmon, Oncorhynchus
tshaw.scha, after cransfer t©© newly T3T-treated
marine net at an aguaculture research
fecility. The fecility, operated by the National
Marine Fisheries Service, is located at Little Port
\dakler (LPW), Alaska, nearlhesoulhemendof
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3aranof Islad.
disease agents, but nore were foud. Bxposure t©
TBT westherefore suspected asthe cause of  the
mortalities.

To determine whether exposure to TBT could cause
mortalities such as chose obsenved at LPW, we
determined the median lethal concentrations
i -"s) of TBT @ juvenile chinook salmon at
st iXposure periods, and the TBT concentra—
tions liver, brain, and nmuscle tissues of
Juvenile chinook salmon  that  died during de
bicessav. These results are compared with those of
Juenile chinook salmon that had survived cransfer
@ a TBT created net pen at LPW that wes suspected
of killing sore of the transferred fish due 1t T3T
poisoning. Comparisons indicate TBT exposure as
the cause of de mortalities observed at LPA.

METHODS
3ioassay Animals

Chinook salmon used it de biocessay tests were
raised for | year in fresh water _ad acclimated @
seavater for 4 months before testing. Fish were
transferred © tanks supplied with seanater
(salinity, 280/00; tewerature, 4%; flov 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 biocassay. Awverage wet weight of
salmon used in dwe bicassay was 24.5 g (standard
deviation = 16.43 g), ad awerage fork length,
5.1 oan (standard deviation = 12.1 an).
Bicassay

The biocassay was scatic, i.e., o water wes
replaced during de exposure period. Each of six
50 1 fiberglass tarks cotained one dose of TBT
oxide (BIO) ama 10 randomly selected juvenile
chinook salmn. A sevenith 550 1 fiberglass tank
comtained 10 similar chinook salmon, but no TBIO,
ad sernved as a contnl.  The average ratio of wet
weight of tissue t ex osure wlume was 0.0445 o/1.
The seanater temperature wes 4 t I°C throughout the
exposure period. Solut ons were aerated slovly t©

ensure adequate oxygen concentrations (@bove 80k
saturation).

A solution of TBIO diss, Lved in 5.0 ml glacial
acetic acid was mixed with seanater in de SiX
eqposure tanks, and 5.0 ml glacial acetic acid was
mixed with seanater in the control tak. Salmon



were then transferred by dip ret © the taks.
Dead and stressed salmon were noted at 6, 12, 24,
*p, 72, ad %6 h of sgosure. Folloving % h of
eqosure, clean r was flushed through de
eqposure taks 3t a raceof 2BlAr., ad te
survivors vwere obsenved for five additional iays @
decemire any subsequent rmrtallty LCig's were
calaculated uwsing de method Speaman  ad
xarber-.

The solucions of T3T0 in glacial acecic acid were
prepared ao give nominal T3T0 concertrations of 2,
4. 3, 16, 2, ad &4 w T3/1 eqosure vater.
These doses were selected on de besis of trial
eqo ures that determined approximate ledhai doses.
T3T0 concertrations in exposure water were measured
with atomic absorption spectrophotonetry (A3)
imediately before salmon were placed in the
solucions ad, ly, once eer; 24 h. T3I0
dose concentrations decreased to about 63% of those
initially measured after 48 h of re;
therefore, T3T0 dissolved in 2 ml glacial acetic
acid wes added T each dose W increese de
concentration to the original leel. The 2 mi
aiiquoc was added dropvise @ de intake of a
suomersible pup in de exquosure tark to minimize
high localized oconcentrations of T3T.  The T3T0
lose concentration was measured just before ad
Jjust after this addition of T310. We used the
aerage of all measurements for each dose ad
oposure period @ calaulate de LCog for each

exposure period.

T3T0 concentrations were measured by estimating de
tin concentration of hexane extracts in te
re wvater. One 50 ml aiiquoc of seavater ves
from each dose ad extracted awice with two
successive aliquots of 5 ml hexare each. Hexare
extracts were carbined and evaporated @ dryness at

25°C onza evgporator. The residue wes taken

ml  concentrated nicric acid ad
analyzed on PerkinElner model 5000 atomic
absorption r equipped with a leaman
background corrector. Concentrations of T3T0 were
estimated comparison with standard
concentrations at T30 dissolved in hexane ad

processed similarly. With this method, recovery of
T30 fran a T3T0 concentration of 3 uy/1l seanater
was determined to be 9%b.

Animals Surviving a Suspected T3T
Poisoning Incident at LPW

Chinook salmon were_hatched in January 1985 ad
rearea for 15 before r-ey were mistakenly
transferred to a T3T coated net pen on 5 May 19%6.
Four hua. rad fish were transferred, having an
average weight of 49 g. These animal3 hed ro
known prior eqosure to TBI. Within three days of
transfer de fish displayed poor feeding reﬁponse,
darkened pigrentation, ad cended hang
listlessly near e comers of the ret pen.
Thirty-four of de Tish subsequently died.
Personei at LPV suspected TBT poisoning ad
verified that the net aacerial actually wes treated
with T3T by tracing inwice records. On D May
1986 these fish were transferred t an uncreated
necﬂ% ad ro further nortalities ocaured.  Six
of fish were killed, frozen whole ad sent to

0 ~O30

the Auke 3av Lasoratory where ey were soored
frozen uncil amalysis. Also sait were rive air.- ©
of the TBT exposed fish thec had never been ep™ a
@ TST created net pans as controls.

Tissue Sawpling ad Analysis

Salmon thec died during the bicassav were removed
ad stored frozen in giass jars. After dwawing,
all of de liver ad brain ad approximately i g of

nuscle tissue were dissected for amlysis. Eamn
tissle was mechanically ized ad then
extracted with hexane, and the tin zoncsncracion of
the hexane excracc wesmeasured by AAS.  Results
are reported as IF ail de tin in the hexare
extracts were cri-n-bucylcin, aichougn possibly
soe of the tin may be di-n-butyltin. This method
is core fully reported in Short and Throner.*

RESULTS

Chinook saimon died inail doses of TBIO tested,
but none died in declean water control tank
during or imediately after the bioassay. Only
five sainon ;n the lonest re dose survived
the bicessay; of these, tnree died within the next
24 h in clean scanater. The logaritthm of the LC=a
decreased linearly with time becveen 12 ad %6 h of
eposure (Fig- 1. The natural logaritm of the
lgjy fts the following aquation for a scraighc
lire for this eqosure time period, using linear
regression analysis:

Ln(LC;0) m—-(0.031078) @lj +3.3629 O

where T Is the_ eqosure time in hours. The
measured 96—h L@ \Aa%h15u:,1 T3TO/1 seanater,
whereas L0og wes 54 jg T3T0/1
sea/\ater-

24 72

48
Time (v

Fig- L Mecur il logarittm of TBT LCHj oo juvenile
chinook salnor, adgpted to seawacer, as a function
of eqposure tme.  Upper ad loser ends of vertical
bars indicate 95 cofidence intenals. The solid
lire is derivd fran the linear regression of de
rgrtgral lap: idm of de LCza with the exposure



All salmon that died during de bicassay displayed
de sae series of progressive sigs: darkened
pigrentacion, apachy, loss of scability, hemorrhage
of ce gills and fin iInsercions, defecacion, ad
finally deach. Salmon in de lonest doses did noc
display any symptoms until near the ed of Ce
biocassay periad. Deach usually occurred within
24 h of Che onset of darkened pigrentation. The
two survivors in de lonest exposure dose hed
darkened pigrentation at the ed of the bicassay,
but they retumed to normal pigrentation within
24 h after being placed in clean seavater ad
apparently recovered fron TBTO intoxication.

Concentrations of TBTO tended to decrease at all
dose levels wita tinre (Fig- 2). Dose lewls
declined t an awverage of 80" of tho initially
a - lewels after the first 24 h of the
bicassay and to an average of 63 after de first
48 h. Dose lewels resumed their decline after TBTO
was added to restore the desired concertrations.

Fig. 2 TBT concentrations measured in biocassay
doses as a function of tine. TBT measurements were
terminated in the higher doses after all the salmon
in chose doses died. The iIncrease in measured TBT
concentrations of the loner doses at 48-h of
exposure is due t the addition of TBT to those
doses at d,. tine.

Average concentrations of TBT in tissues of salmon
that died during the bicassay were highest in
liver, intemediate in brain, and losest iIn nuscle
tissues (Table D). In liver ad nuscle tissues,
the nighest oconcentrations of TBT were in salmon
killed by eqosure to intermediate doses for
intermediate exposure periods, and were about twice
Che oconcentrations fouu In salmon exposeu @

either high doses for brief periods or lov 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 dat
died between 72 and 96 h of exposure to de lonest
bioassav dose. These factors were 4.300 for liver,
1,300 for brain, axd 200 for n,scle tissues,
calculated as the ratio of che TBT concentration in
tissle @ the average exposure concertration of the
lonest biocassay dose (1-49 ug TBI/1).

Average concertrations of TBT in cissuas of saimon
that survived transfer into the TBT created net pen
at PV are not significantly different from
concentrations In corresponding tissues of salmon
thac died during the bicassay (Table ). in
cottrast, much loner average TBT concentrations
were foud in tissues of salmon thac were cohorts
of the PV saloon exposed to the TBT treated net

pens (Table 1).
DISCUSSION

Juvenile chinook salmon are very sensitive o TBT
poisoning in seawater. W foud ce 9%6-h LCH) of
15 w TBT/1 1o be loner then any reported for fish
in a recent survey of de literature on acute
toxicity of organotins.2 The mosc  significant
difference between biocassay conditions in our
experiment and those reported in Hall and Pinkney?
was Chat in ours, water temperature was loner
@C), which may be the cause for sore of de
sensitivity dosenved.

TBT concentrations in salmon that died during the
bicassay were nearly oconstant for all doses,
suggesting dat TBT concinues to accunulate until a
threshold concentration, is reached in critical
tissles ad causes deach. This oonclusion is
supported by our observation thac saimon exposed to
low doses of TBT displayed no intoxication synmptons
uttil late In the Dbiocassay. The  linear
relationship between the logaritim of the LCH) ad
the exposure cime (cf. Eguation 1) indicates that
significant mortalities may occur In salmon exposed
for longer than 96 h t TBT concentrations loner
then L5 wy/l .

The bioconcentracion factors we measured are noc
equilibriun factors.  Bioconcentracion factors for
salmor exposed to sublechal doses of TBT would be
higher if de accunulation time wes longer than in
our study. Honever, our 96-h bioconcentracion
factors Indicaze dat relatively brief exposure @
TBT results in de accunlation of appreciable
concentrations . salmon tissues.

The similarity of tissue TBI concentrations in
salmon dhat died during the bicassay and salmon
dat survived transfei to de TBT created net pen
at LPW indicaces dat the transferred salmon were
eqposed @ a nearly lethal dose of T3T. These
results, together with de similarity of distress
signs displayed by salmon tested in the bioassay
and those transferred to the TBT treated net pen at
LA, indicate that TBT poisoning waes the cause of
death of de thirty-five salmon thec died after
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being transferred @ de 73T creaced nec pen ac
LPV.  The salnon dec died represent de nose
sesicive individuals of de transferred grop @
TBT poisoning.

Table 1. Comparison of TBT concentrations in liver, brain, ad auscle tissues of juenile chinook salmon,
adapced 0 seanater, dvc were killed by T3T eqosure during de T3T bicessay, with survivors of a
suspectedTBTpmsonlng incident at LPV and vich salmon from LPW dat were noc exposed @ TBT.  Concentra-

N - nurber

tions are given as T31/g nuscle tissue (het wc.). together with 9B% confidence intervals.
of mohwd?al mlrrngawalyzged ¢ )-
TBT of Trans- Control
fish killed ferred to T3T fish
Tissue during bicassav N net pen ac LPN M LPW N
Liver 7.44 c 0.84 7] 9.5 : 29 0 0.13r0.24 5
3rain 3.46 - 0.33 = 3.4 : 254 6 0.12i0.18 4
Muscle 0.2 =0.21 49 124 =025 6 0.012 =0.007 5
73T leaching from created marine nec pens may cause a Sort J W ad Thrower. 2. P 1995
aberse effects dut are mre sbtle den o g, of butyitins in muscle tisse of
Incexicacion or death. Growch In salmn  cpinook salmon reared in sem treated wich
could be affected by T3T; Chliamoviten 3d SUn2 o hvicin,  Marire  Pollution . Bulletin,  in
hae chat T3T inhibits metabolic pnehways
in rainbow trout, Salop galrdnert. Chinook salmon Press.
exposed for prolonged perlods to sublechal doses of 5. COhliamovicch, V. -P. ad Kun, C., 1977.
in created marine nec pens may cherefore grov  pypioural,  heemacological  and  histological

rroreslozvlydmﬂose in uncreated net pens dee @
de addicionai  orgy required @ ocxrpensate for

such  stress. a similar effect been
demonstrated  in salmon @ prolonged
sublechal doses of the water-soluble fraction of

crude oil.” Loy doses of T3T can impair the immue
system of racs, / which suggescs dec salmon raised
in TBTl-treaced marine net pens may be nmore
suscepcible @ disesse.

In summary, our results shov dec juvenile chinook
salmo are wvery sensitive to TBT poisoning ir
seavater, di?*. dey rapidly accunulate TBT to high
concentrations in tissues, and dec lethal effects
are dose ad tine dependent. For dese reasons,
TBT-treaced nec pens for salmon  aguaculture
applications should be used wich caution.
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ACCUMULATION OF BUTYLINS

IN MUSCLE TISSUE OF CHINOOK SALMON

REARED IN SEA PENS TREATED WITH TRI-N-BUTYL.TIN
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ABSTRACT

Muscle tissue of chinook salmon, Oncortiynchus
tshawytscha, reared for 3 to 9 months iIn sea pas
treated with an antifouling biocide, tri-n-butyltin
(BT), contained organotin  concentrations  of
0,28-0.90 pg/g (es TBT). Organotins are present in
sore parre. ed salmon sold in the United States:
Eleeen of 15 salmon advertised as aguaculture
products and purchased fron public markets con-
tained o in concentrations of 0.081-0.20 wy/Qg.
Preliminary anaylses by GCAA indicate that

organotin concentrations are TBI. Most common
cooking practices do not effectively destroy or
remove butyltins from salmon nuscle tissue. We
believe this is the first evidence of entry of
organcotins into the human diet in de "hited

INTRODUCTION

Tri-n-bucyltin (IB) 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 flov throgh de sea pes ad
increase de risk of dangerously low oxygen levels
occurring as a result of poor water exchange in the
sea pas.  TBT compounds have a lov solubility in
seawaterl, are exceptionally toxic to marine
fouling organisms2, and can be formulated for slow
relesse. The recenc increase in de use of TBT
compounds could result in an environmental hazard
in marine waters. Cortinued uncontrolled use is
being debated; che U.S. Congress has prevented the
U.S. Nawy from inplementing plans 1o begin using
TBT compounds as bottom paint for their fleet in
1986. Their use is bamned in sove countries ad
states.

Folloving the induscry practice, TBI-treaced sea
pens were used beginning in 1983 ac Little Port
Walter (PV), near de southrem end of Baranof
Island iIn Southeast Alaska, where research on
improving fish farming methods is carried out by
the National Marine Fisheries Service. At dat
time, the intent was only @ minimize marine
fouling of the pens and any potential effects of
TBT on salmon were not considered. On sewveral
occasions, unusually high mortalities were observed
in populations of chinook salmon, Oncortynchus
tshawtscha, after transfer a newly TBT-treaced

sea pas.  In oe instance, 5556 (over 502 of the

urn

pqwlatlm) yearling chinook salmon died within
2 weeks transfer. These fish were carefully
examined fordlwaseagems but none were foud.
As part of an effort to determine de cause of
these mortalities, the survivors were analyzed for
organotins. Also analyzed were the fish tood ad
local seanater. Our results prompted us t© lodk in
the marketplace for organocin—-contaminated salmon
and, ly, t© determine whether normal
ood<|ng processes destroyed these compounds.

In this paper, we present evidence that pans
treated with TBT may oomtaminate the flesh of
salmon with TBT and its metabolite di-n-butylcin
@8N, The butyltins may persist in the flesh
the marketplace, and most will noc be destroyed by
0ooking-

METHODS

Four groups of chinook salmon reared at LPW were
examined for organotins after nortalities
associated with transfers to TBT-treated sea pens
were observed in two of che groups, 198l and 1982
brood-year salmon. PV is a pristine area,
unaffected by pollutants from industrial or urban
sources: The onlly population centers within a 75 km
radius are fishing vnlE%;es of less than 500 people
each, and less than 000 people live within a
1000 km  redius. The 1981, 1982, and 1983
brood-year fish had different histories of exposure
to TBI. The fourth group, cohorts firom the 1983
brood, was a cortrol group which had no exposure to
TBT.

The 198l-brood fish had been placed in newly
TBT—created sea pens in May 1983 and subsequently
transferred @ newly TBT-treated sea pens in
October 1983 ad ad August 1984, The
1982-brood fish had been placed in  newly
TBT-treated sea pens in Occober 1983, ad again in
My and August 1984. The 1983-brood fisT had been
placed in used TBT-treated sea pens iIn Ocoober
1984. The ocomtrol group had been reared in
ordinary, uncreated sea pers.

on 6 Noverber 1984, two salmon were randomly taken
for organotin analysis from each of two sea pens
cottaining 198l-brood fish (average body weilght
170 @) and fron each of four sea pens containing
1982-brood fish (aerage body weight 1200 g).
Seven 1983-brood fish (average body weight 20 @)
were randomly sarpled from a single sea pen n
28 January 19%6.
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Twelve concrol fisn (average body weight 160 @)
were randoniy taken tor organotin amalysis o
1 Novenber 19%.

Muscle tissue sanples vere amalyzed tor organotin
corpounds.  The sampled salmon vere killed, frozen
whole, and stored ac_ -20°C for yp @ 2 moths. Oe
t© 5 g of muscle tisse wes disseccad fron each,
ad care was caken noc @ include awy skin, fat
tisske, or portions of de lateral lire. The
Fercanizer B0 mb of 75, phosprets. bffor

izer n mi pH 7.5 r
solution R, 3] * 1.0 mil), ad de homogenace wes
extracted wich two S ml aliguots of heae.
Hexane extracts were conbined and centrifuged ac
1000 x g, ad suematant wes eveporated 1O
dryness uder reducad pressure an a rotary
evaporator 25°C. The residue waes caken wp in a
rolucion of 0.1 ml concentrated nitric acid diluted
t© 5.0 ml wich glacial acetic acid.

Tin concentration in the acetic acid solution wes
measured by flareiess acoaic absorption () on a
Perkin-Elaer model 5000 spectrophotometer equipped
wita a BEeeman badkground corrector and an eilec-
troceless discharge tin lap.  The manufacture®s
conditions_ ad_instrurent settings were
for the amalysis of tin in de acetic acid
solucions. :or de purpose of calaulating
organotin concentrations, we assured dat all tin
foud in the hexane extracts was presenc as TBI.

The method of standard additions wes used @
estimate organotin concentrations in muscle tisse.
Our method s similar oo thac of M&T Chemicals Ltd,
for the amalysis of butyltins in fish tissues
(Standard Test Method AA-33, M&T Chemicals, Inc.,
Rahnay, NJ 070685). The M&T method inwolves hexane
extraction of a hydrochloric acid digest, folloned
by solvent resolution of individual butyltins. The
M&T method finds thec only TBT ad DBT are
extracted by de hexane. Our method differs in
that mechanical homogenization was used instead of
acid digestion, the pH of our homogenace was higher
(7.5, ad we did noc attenpt t© separace TBT fran
DBT. Use of mechanical homogenizacion may
significancly loer de extraction efficiency of
T3T and Q3T, causing butylcin concentrations @ ke
uderestimated. Salmon muscle tissues spiked with
0.600 w TBI/g ad with 0.52 w DBI/g hawe
recoveries of 55" and 375, ively. The limit
of detection was 0.013 ug TBT/g muscle cisse,

To determine whether organotins were inorganic tin
copiexed with ligands, three saipon from the
control growp vere selected, and a 2 g portion of
nuscle tissuie froo each fish was processed using
the modified M&T mechod described gove, exoept
dat che buffer solucion contaired A) D
(@@ SCiY, ad de wes allored @ rest
a roan tenperature for ¢ h.  This procedure wes
repeaced using S (V) (@ IClu). No organotins
were decected in erther case.  This race, of
addition of inorganic tin is equivalent 0 w
Svg muscle cissue, which is more than times
higher than the highest organotin concentrations
foud in the muscle cissue of LPW salor reared in
de TBT-creaced sea pas. It is therefore very
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wlikeiv thec de organctins vere derived fram
inorganic tin.

To verify de source of de organocins in LPW
salmn, we analyzed the fish food ad de seanecer
insice the ,ea pes. W extracted oe 13 1
seanater sanpie fran each of six TBT-treated s=a
pes with 0,5 1L methylene chloride ad amalyzed
the tin content of these excracts. The extracts
were all eveporated @ dryness, and che residue wes
caken wp_wich 5 ml of the acetic acid solution,
which va3 amalyzed by flareiess AA as previously
described. In seanater recovery eqeriments, 15 g
TBI/l. gae an awrage response of  0.009
absorbance-seconds on our  instrurent. V¢ also
analyzed three surface-seanwatar samles from
Chatham Strait. Alaska, about 2 km east of [PW ad,
using the modified M&T mechod, analyzed nuscle
cisste saples from 10 wild chinook salmon caught
by hook and line near Auke 3ay.

To determine whether pan frying, boiling, or using
a micronave oven descroys accunullated butyltins, we
cooked a s ngle 20 ao D g portion of nuscle tisse
Tec. rect bapn arelyzad for-orgrocire, oG, ehen
anal ol ins, usi
cooking method. Muscle cissue was ood<edng11) an
incemai tenperature or 100°C. Each cooked portion
wes ied five times for organotins ad
analyzed by de previously described mechod.

RESULTS A\D DISCUSSION

All samples fran de three groups of fish reared In
T3T-created sea pens, but none fran the uncreated
s|a pen, cortained readily dececcable
oconcerttrations of organocins (Teble ).  Organocin
concentrations (0.70-i.1 uwy/g) in the 1981 ad 1
brood-year salmon were noc “ignificancly different
P » 0.3) as determined by analysis or variance
comparing all results from de 1981- ad 1982-brood
fish, suggesting dec de tine scale for
accurulation in these fish is less than a year.
The aerage O in oconcentration in  the
1983-brood fish wes 0.23 w/g. This -ower
concerttration may result fron de relatively brief
eqposure @ the T3T-creaced pen. which had in tact
been soaking in seawecer for more den O months
before the 1983-brood fish were transferred o it
In contrast, no organotins were decected in the
nuscle tissue of de cottrol growp.



Table 1. Concentrations of butyltins in de nuscle
Cisste of 181, 192, ad 1983 brood-year chinook
salmon reared in TBT-treated and uncreated sea pens
at Little Port Walter, Alaska. Bucyltin concentra-
tions, together with 952 confidence intenals, are
based on wet tissue weigtts. Each fish wes
analyzed in triplicate. N = none detected
(detection limit is <0.013 ug TBT/g nuscle cissle).

Duration of Muscle cissue

residence in TBT- concentration  Nurber
3rood  treated sea pens of butyltins, of salmon
year (morths) as TBT (W/g) analyzed
1981 19 0.90 +0.10 4
1982 13 0.8 + 0.06 8
1983 3 0.28 + 0.04 7
1983 0 ND 12

No organotins were detected in the fish food
sarples or in ay of che 10 wild salmon caught by
hook and line near Auke Bay, nor were awy
organocins detected in the three surface-seanater
saples fron Chatham Strait. Honever, organotins
were detected in all six seawater extracts from the
sea perns, at concentrations of 1865 ng TBI/1.

Our results indicate that de source of the
organotins in nuscle tissue of LPW salmon was de
TBT-treaced sea pens. The only naturally occurring
organotin conpounds are methvltins3, and their
concerntrations in unpolluted seavater are probably
less than 1 ng/l.u If naturally occurring or
arthropogenic organocins from sources remote from
LPV were significant, we would hae epected to
detect them in the control growp or in the 10 wild
chinook salmn. A local source is indicated
because organocins were detected in all de marine
water samples fran inside the sea pens, but in none
of the sawples from Chatham Strait, Ac LPW,
organotin compounds were only used to treat the sea
pers.

The organocins present in our hexane extracts
probably include TBT and DBT. The half life of TBT
in vater eqposed o de ewiroment is abaut
3months.l  Juenile chinook salmon  rapidly
accunulate TBT inmmediately upon eqosure @ low
concentrations: We havwe obsenved dat juvenile
chinook salmon exposed (0 2 uy TBI/1. seawacer for
72 h accunulated 0.3 +0.1 ug TBT/g nuscle tisse
(et wt).5 It is therefore likely chat che salmon
were eqosed @ only TBT and not to significant
concentrations of any TBT degradation -
Once absorbed, TBT may be catabolized o DBT.O The
organotins in aur hexane extracts of muscle cissue
fran LPV salmon are therefore probably TBT and DBT
(S fooaoce),

Our results inply that TBT is biocvncentraced to a
great exteit in (e nuscle cissue of chinook
salmn.  We camnot detemine a  bioconcentracion
factor wich any precision from our daca because LPW
salmon were probacly exposed to T3T concentrations
higher daen those found iIn the seanwacer sanples.
The leaching rate of TBT is highest when de
treated nets are first placed in seawater ad
decreases roughly exponentially with timee. By the
time we sapled the seawater in the sea pens ac
LPW, de nets had already been in seawater for at
leesst 5 months. The 198B) ad 1982 brood-year
gays, on the other hand, had been repeatedly
transferred into newly TBI-treated sea pens.
Honever, chinook salmon probably bioconcencrace TBT
in their nuscle cissue @ a greater excet than do
sheepshead minmoas, Cvprinodon variegatus, which
bivooncencrate TBT by factors ranging from 740 t©
1600.” Creater bioconcentracion factors for
chinook salmon are expected, because their nuscle
tissue is relatively high in lipids- ad TBT has a
high octanol-water partition coefficient.*

Market Survey

rre readily detectable TBT concentrations foud in
the 1983 broodyear salmon, after a relatively
brief eqosure t a used TBT-treated sea pen,
caused us 1 speculate whether organocins are
present in agquacultured salmon in the US.
marketplace. TBT compounds are widely used as a
sea pen attifoulant in the salmon  aguaculture
industry. Therefore, we Chought it likely Chat
salmon reared in comercial aguaculture operations
using TBT-treated sea pens may be subjected to a
TBT exposure similar to Chat of the 1983-brood
salmon reared at LRV

We purchased eight salnonids from four markets in
Seattle, Washington, and seven from one market in
Portland, Oregon, in February 196. All de
Seattle fish, consisting of chinook salmon; silver
saimon, Oncortvnchus Kisutch; and Atlantic salmon,
Salmo salar, were advertised as inported products
of aguaculture. The seven fish fran Portland were
silver ralmon reared in the Uniced Staces at a
facility dat used TBT-treated sea pens.  Fish were
analyzed for organotin concentrations in muscle
tissle, using the previously described mechod;
concentrations were 0.072-0.20 wg/g in four of the
eigne fish fron the Seattle markets, ad
0.059-0.10 /g in all seven Portland fish
(Table 2). Fish fron the Seattle markets that did
not cortain organctins were probably noc reared in
TBT-treated sea pens. Although de exact history
of these market fish is unknown, our resulcs from
de LPW fish suggest that the market fish acquired
their organotin burdens while being reared in
TBT-treaced sea pens (See footote).



Table 2. Concentrations or organccins in salmonids
purchased from fish markets in Seattle, Washington,
and Portland, Oregon and advertised as products of
agueculture.  Organocin  concentrations, together
with 96" oconfidence Intenals, are based on wet
tissle veights. Each fish was amiyted in
triplicate. ND mnone detected "“detection liait is
<0.013 ug T3T/g nuscle tisse).

Muscle cissue

concertration
Number of of organotins,
Species fish analyzed as BT (W/gj
Seattle Market
silver salnn ] 020 =0.11
Silver salnon l ND
Chinook salnon ND
Atlantic salmon 3 0.081 : 0.031L
Atlantic salnon 1 ND
Portland Market
Silver salmon 3.081 m 0.009

Three camon cooking methods for salmon did noc
eliminate bucylcins fron the oooked portions.
Average percentages of butyltins retaining were
33, 673, ad 763 for the micronave, pan frying,
ad boiling methods, respectively. These
percentages are correrced for de loss of wacer
thec occurred duri cooking Results indicate
thec cooking is i ive in elioinacing butylcin
concencracions in food.

SUMMARY

Rearing salnon in sea pens creaced wich antifoular.t
cottaining T3T oopouds  resulted in de
accumulation of organotins in de nuscle cissue of
salmn.  Organotins were detected in several fish
fron different countries purchased fran the
aarketplace ad adwertised as products of
aguaculture.  Additionally, cooking was foud to be
ineffective in destroying or removing accunulated
organccins.  We believe this is de first evidence
of anrry of organctins into de 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 oe or uis (\S) using a s
chromatograph  interfaced wich -in atonic absorpcion
spectrophotometer (@CA). Resulcs of de GCAA
aalyses shoved T3i  concentrations in  chinook
saimon muscle tissues theac were quantitatively
similar to de organocin concentrations (expressed
a TBI) presenced in tbles 1 ad 3. in
particular, DBT accounted tor less den 3B of the
T3T found by GCAA. A manuscript reporting these
resulcs more tullv is in orecaration.
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COOPERATIVE EXTENSION SERVICE

UNIVERSITY a %A?E(anrévﬁdgr?% E\rvo%raems

FAIRBANKS >LASKA S3TO I -1, I
Anchorage. Aiaska 8 SUCM
i907) 263-1390

mjune 29, 1531

MEMORANDUM

TO Brian Paust, Agent

PD 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 ar, 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.
() 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 onmaterials
that are recocr.izec razardcus '-aserials, the Coast Guard dees have some references.

.o /v
o’ U — - s 1 .cI .nra p-— -u and a~e:"t ora-".ge.-c/it
= ~n aiit"i-rou aGen* // crei.—;5re _ ceil wails or living
tissue. It will do this iIn peoole too.”~lt can ,e absorbed through the skin,

inhaled, ingested, etc. $1f it gets into the g.”s and remains there for any
aopreciable oer-lod of time, it can affect vision and cause blindness. Rising
this materia in a confined space can lead to unconsciousnhess ar.c presumedly
death.OFor physical as well as health reasons this material shculc not oe
apolied iIn 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 msxcHT.er.-e . : ,er
ccntrollec conditions, in oce.n air (so others can s a ee 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.



T~m

----------- — .ini*'sr- ;0 wof-ddswaxH—SeaHSrant. -Eirfenni on~S*?rvi ~v pcui d~T1: 1*s~t-  onllSH**
eircvane 1, the. It : . .nnfc nertworl. I<miLia* with trie, asnva ranii.er. t&i an:'

bi.clocji cal erfact- 'esultina from use of orcjanctxri ix.e.. tribtu.vi.tin or "BD

sntxfntlline amrt lvavv* ni~.nr~T,0  :c»er3m snt TEW axx!l: o G (S
lj » AP VA 4lija. ana Ps-arj Harbor. Hawaii. ticres th= « . -
ae.* to trarl ansa e_:Ni.ire iliaachinet of TBT into miaiino u onm&rii. and an:,
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EPA V/srns Vessel Owners
0oJ T37 Paint

The Environmental Protection Agency nas oeg-ir
a special re'. €\ of :ne use cf the pestic ce tnfcuty tn
(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 0.0CO
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

The use of tributyltin (TBT) in antifouiant
marine paints was the subject of a U.S. House
of Representatives, Merchant Marine and
Fisheries Sub-Committee hearing on Sept. 30.
Three expert panels from academia, the TBT
and TBT paint producing industries and the
Environmental Protection Agency provided
testimony. The objective of the hearing was
to explore the facts about TBT, issues re-
quiring further study and possible action to
be taken.

Scientists 'rom John Hopkins University
and VIMS presented data indicating that TBT
levels in water samples taken from several
sites in in-shore Maryland and Virginia waters
were higher than those levels found to be toxic
to shellfish larvae in laboratory experiments.
They further noted that shellfish are known
to bioaccumulate TBT. Although acknowledging
the existence of certain data gaps, including
some in the area of public health implications,
the researchers recommended immediate re-
strictions on TBT paint use.

Testimony from industry representatives
pointed out that no real problems have been
observed that can be directly attributed to
TBT. It was noted that two types of TBT-
based paints are produced and marketed: a
“copolymer" type, which has bheen observed to
leech TBT very slowly, and a "free associated"
type, which has a quicker release. It was
suggested that the latter could be restricted
or banned, alleviating much of TBT release
into waters.

The EPA representative testified that the
EPA is currently undertaking a complete review
of TBT antifouiant paints. While completion of
the entire study may require three to five
years, EPA could rule on restrictions regarding
usage of high release paints by spring 1987,
Congressman William Carney (NY) noted that
there is little chance that legislative action v..i
TBT use could be taken before June 1987, and
requested that the EPA official keep the Com-
mittee advised on the progress of its review.
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by Susan Schmidt

Dr. Frank Perkins, director of the Virginia Institute of
Marine Science (VIMS), recommends against the use of
"butyltin (TBT) to paint Navy snips until better data on
vironmental effects are assembled.

The Navy says that mixing organotin with copper-
based paint to kill barnacles and retard algal slime could
save S150 million a year in maintenance and fuel costs.
VIMS is concerned that tiiere is insufficient scientific data
on the environmental impacts of TBT and has starred
testing toxic effects of this chemical on oysters and clams.

VIMS is charged with advising the Commonwealth cn
protecting estuarine resources, and in particular, species
torcommercial and recreational harvest in die Chesapeake
Bay. At the same time, VIMS is uniquely qualified to
study a toxic chemical, because of the experience of
chemists at the Institute and their sophisticated testing
gquipment.

Dr. Robert
oceannan:oh'' dar".

Huggett, head of the chemical
‘rtment at VIMS, savs TBT is or.a at

Virginia Protests Naval Plan

In an environmental assessment released in June 1985,
the Navy said that TBT is 7 to 40 times mere toxic than
the copper-based paint now is use. After consultation
*-h VIMS, the Virginia Council on the Environment
rapponded to the Naval proposal in August, requesting
more re., rch.

Keith Buttleman, administrator of the Council, said.

"We believe that the protection of human /.cTih and
high economic value of recreational ar.J commerce.,
fishing warrant the postponement of this p:\ gram until the
risks can be fullv assessed."

VIMS Ferry Pic:
storm_ washed
experiments.

Surf breakm?\| over the
during the November  4th
away several scientific
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In August a Virginia Congressional delegation wrote a

|ftter protesting the Naval plan touse TBT. In September

n. Paul Tnble set up a meeting with Navy Secretary

John Lehman, attended also by Sen. John Warner, and

Reps. Herbert Bateman, William Whitehurst, and Norman

Sisisky. They asked the Navy to stop its plan to use paint

containing TBT until VIMS' intensive study of

environmental effects could be completed. Dr. Perkins
and Dr. Huggettof VIM S attended the meeting.

Citing VIMS' concerns, in October the U.S. House of
Representatives Appropriations Committee has
encouraged the Navy to opostpone fleetwide
implementation until impacts on estuarine marine life ar.d
on human health are determined.

Risks to Environment and Human Health
>4 & e e TR*

naroors. one ot wmon i> Uis, Norfolk Naval
facilities and the Newport News Shipbuild.ng ar.d
Dry Dock Company are within a tidal cycle of major
oyster seed beds in the James River and crab spawning
areas in the mouth of the Chesapeake Bay. The Navy
report does not list the effect of TBT on shellfish species
near Norfolk harbor,

The Virginia Department of Health says TBT
accumulates in aquatic organisms. In oysters, TBT can
be magnified 1000 to 6000 times, and in mussels, 27C0
times over water concentrations. Experimental tests on
rats indicate TBT causes skin sores and severe eye
damage. Possible effects on workers exposed to TBT are
problems with eyes, skin, lungs, liver, neivous system,
abdominal pain, nausea, headaches, and
unconsciousness. Because of the risk to workers, the
Newport News Shipbuilding and Dry Dock Company
says it will not use TBT in the future until its effects on
workers and the, environment are known.

History of Anti-foulants

Three thousand \ears aco Phoenicians used copper on

in ike .cntury arsenic and nver,
enhanced the activity of copper until environme
concerns banned their use.

Fifteen years ago organotins were added to marine
paint, because they were thought to be less toxic than
mereup- and arsenic and more effective than copper. Fus
paint is efficient at protecting against fouling beer
poison is released slowly over time. Insome of the newer
co polymer paints, hulls do rot have to scrubbed or
repainted for years. Furthermore, a layer of paint sloughs
off when the vessel is underwav. In fact, the Navy says

no hetter alternative exists to the co-polymer mixture of tin
and copper.

Naval Readiness

Bv increasing fuel efficiency with cleaner hulls, the
Naval fleet can travel farther and faster. By reducing time
in drydock. the Navy can respond more quickly in an
emergency. Initial Naval tests say that ships may be ubie
to stay out of drydock for five years. In addition to using
TBT tokill barnacles and algal slime that retard ship speed
and increase fuel consumption, the Navy says it needs t%
use TBT on aluminum hulls to avoid corrosion caused S
copper-hased paints.

The Navy started using TBT in the lure 1
discontinued use in the mid-1970s and resumed u>e ,.g.. r
in 197", So far 19 Naval vessels have heen painted .;:h
TBT. On acontinuing test basis, me Navy wants to p
two to five more ships with TBT in the next sear. Th.
Navy proposes that all 550 vessels would be p.timed with
TBT marine paint by the 1990s.

Recreational and Ccmmerciai Use- cf

For about 10 year- TBT has been used «n pri\
commercial boats in the United States, iiow.
France and Great Britain its use is restricted e
pleasure craft. France has banned use ut mar.n
with more titan 3 percent organotins -an boats less
meters i.about SO feet). Great Britain forbids T3
small, shallowdraft vessels, and Japan bans TB"
household textiles and paints,

TBT is a biocide. which literally means kike
Besides marine paints, the other u>es of 73
textiles to kill fungus, in cooling water to kiii
plastics and foam to control mildew.
preservatives and disinfectants.

Standards and Tesiing

The Navy sets allowable levels at .0 parr- r

m  North Carolina has set standards for 73"
k- i rnfin freshwater. ¢
oit.1", . .. w .ter sample from a .l .
e-ef... measure .raft mannas. V'M5 -c.e:r

rotentiailv cancerous

or 197 ppt as TBT. Similar preiimsnar cm pi
Elir.abeth River near the Norfolk Naval 3,.v.
concentrations exceeding the N.c y - propose:;

Overthe next year VIMS sciem - -
intensive study of the impacts it !'BF a ms
resources, so ti at the assessment ,> to whether
acvisab'-; for the Navy to paint  Fee: [
based :accurate scientific evidence.
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TBT bottom paints face EPA action

awmakers in the U.S. House of P.ep-
. actives have agreed to consider im-
posing restrictions on the use of popular
tin-based bottom paints that eontai i
tributyltins, or TBT. Such anti-fouling
coatings are believed to pose serious en-
vironmental threats, particularly to
shellfish.

In a hearing Sept. 30, House members
agreed to ask the Environmental Protec-
tion Agency (EPA) 10 decide if TBT
paints should be restricted or banned
from use while further scientific studies
ire performed.

Two scientists from the Virginia In-
stitute of Marine Science (VIMS) and
Johns Hopkins University told a House
Merchant Marine and Fisheries subcom-
mittee that early scientific analysis showed
that highly toxic TBT residues from the
boat paints are increasingly being found in
the sediment and water column of produc-
tive estuaries like Chesapeake Bay. These
scientists, whose testimony was disputed
by representatives of two marine paint
companies, recommended immediate re-
strictions on the use of TBT paints.

Since the 1970s, TBT paints have
become very popular, with estimates
showing that upwards of 70°% of all
recreational "essels and more than 00”0 of
all commercial vessels now use the prod-
uct.

In the past six years, however, scientific
studies have shown that the TBT paints
are leaching into the environment, par-

ticularly in areas of heavy boat traffic. In
Europe, where the pesticide is used to
ward off aquatic growth on boat hulls, it
has been found to impede the growth of
shellfish, particularly oysters.

In this country, EPA opened a massive
national study into TBT's effects just last
January (see NF March '86, p. 10). The
investigation is expected to continue
through the end of the decade.

But Thomas J. Gibbons, director of
marine marketing for International Paint
Co. in Union, N.J., said significant ques-
tions about the allegedly harmful effect:
of TBT use must be answered before any
restrictions are imposed.

He noted that two forms of TBT paints
are currently being used: one is a “ free-
association” mix, which has a higher rate
of release into the water, and the second is
a copolymer, which leaches very iir.de into
the environment,

“ A ban on all TBT-based paintsin U.S.
waters would create economic havoc as
well as great enforcement problems,’” said
Gibbons, “since some 70(To of all
oceangoing vessels are coated with TBT
copolymer anti-fouling paints.”

John A. Moore, assistant administrator
for pesticides and toxic substances at
EPA, said the agency might take interim
steps — such as imposing limited restric-
tions on TBT use — hefore its lengthy
federal studies are completed.

— Christopher Simpson
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A spokesman for B.C.'s minis-
try of the environment con-
firmed Nov. 7 that there are no
controls in this province on the
use of a toxic anti-fouling agent

\ that has been detected in fanned

J

salmon. . )

The substance is called tribu-
tyltin, or TBT, and is one of the
most toxic substances known to
man. Popular as an anti-fouling
gamt for boat bottoms, it has

een banned in a number of
European countries because of
the damage it inflicts on the
environment, .

Now TBT has heen detected in
pen-reared salmon sold in U.S.
ls:eafood markets. According to

riday, the publication of the
Pacific Coast Federation of Fish-
ermen's Associations, ag. acul-
ture products from Puget So nd
and Norway purchased in public
markets contained concentra-
tions of .28 to .9 micrograms per
gram of TBT.

TBT. sometimes used to treat
netting used in salmon pens, can
be toxic in levels as low as five
parts per trillion. Two scientists
working for the National Marine
Fisheries Service found the sub-
stance in baby coho sold in pub-
lic markets.

"We have no controls on the
use of anti-fouling agents,” B.C.
environment ministry spokes-
E.a?] Michael Coon ‘told The

Isnerman Nov. 7. *We're in'
the process of collecting sam-
ples. We're trying to assess the
Eroblem. [t'ssomething we don't

now very much about." .

Evidently the pan-sized fish
are not exposed to the TBT for
long enough to die from its
effects. The chemical concen-
trates over time in certain parts
of the body. .

Coon said the toxic effects of
anti-fouiing agents arc a con-
cern. “It's In everyone's interest
to make sure fish aren‘tcontami-
nated."

UFAWTJ secretary-treasurer
Bill Frocopation said” the threat
of TBTs is another exampie of
the chaos surrounding the B.C.
fish-farming is- ae. “We'll need
more than a 20-day review to
establish regulations to prevent
this kind of damage." he said.

The two American researchers
also studied the effect of low
concentrations of TBT on juve-
niie salmon, concluding that
exposure to low doses may in-
crease susceptibility to disease.



« UFAWU secretary-treasurer Bill Procopation, (left) and Gibsons troller Gary Russell (right)

Vere among

fishermen who appeared at hearings of the B.C. rinfish Aquaculture Inquiry chaired by David Gillespie,

a Kamloops lawyer.

Province, DFQ 10 probe TBT

~Both the federal and provin-
cial governments have under-
taken studies of the impact of
tributyltin anti-fouling *paints
on farmed salmon in the wake of
a UFAWU call for a ban on the
use of the chemical. _

In a supplementary brief to the
B.C. Finfish Inquiry, UFAWU re-
searcher Geoff Meg]gs reported
that tributyltin. or TBT. was in
widespread use in the salmon
fanning mdustrg under the brand
name i-'lexguard.

_TUT i- -xtrenii ly em"tic. >s:v-
m..v to marine organism.-. like
m .luscs. It i'een «ottee-d .t
farmed iisn on sale in the United
States. . ) )
~ In atelegram to Fisheries Min-
ister Tom Siddon. the union called

for an immediate investigation
to ensure no TBT-contaminated
salmon is for sale in Canada.
The union also called for a
freeze on th» shipment of any
salmon from farms using TBT-

treated pens and germanent in-
regu-

spection and labelling
lations to ensure that farmed fish
is mlarked as such ac the retail
evel,

Inan interview Dec. 9. provin-

ial fisheries branch director
Il sa tints.  said "'.ve've ad-
vi- i < Tindividual farm

her.  w'ink there is an
ft -n....ah to stop using"

TUT. . .
Meanwhile, the province has
at last com mngxi.d tunris complete
a study on that was begun

fiEhfams

during the summer. HaIseY said
the province has "%enera con-
cerns about TBT" a though "no
one has said for certain TBT is a
problem."

TBT is banned in France for
use on most vessels and under
strict controls in several other
countries.

Rudy Chang, of the federal fish-
eries inspection branch, said Dec.
9 his department is developing
studies to ailow regmar inspec-
tion of farmed fish for TBT.

He said there are no plans to
require the |abe|||n% o' farmed
fish, Siddon told the UFAWU
earlier this year the department
does not believe such regulations
are necessarv,
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A SHOCK report by British Ministry of Agriculture,
Fisheries and Food scientists that certain anri-fouling
paints can be deaoiv to many types of fish and shellfish
is causing growing concern to shellfish growers and
inshore fishermen in England.

Ministry scientists have established a fatal link between
Snti-fouiine paints containing touc T3T itributyl tin) com-
?ounds and the death or deformity of thousands of esiuanne
tsn or snellfisn.

South Delon fishing communities are worried that this
new source of pollution is causing poor growth of oysters in
the River Dart and at Salcombe — areas now used for
mooring yachts.

The claim is now being

made that the livelihoods of ., OYSter sampics taken from

the Dart showed a high level

It(tJ]crggterfllesglermen are being of TBT and this might
One shellfish farmer at eXplain the poor growth

rates experienced in recent
years. Pacific oysters are
particularly sensitive to this
chemical which causes shell
thickening and slows down
growth, and the local oyster
industry — once expanding
— seems to be affected bv

Salcombe estimates that he
has lost stock worth more
than £25,000 and Captain
Philip Gibbon of OITshore
Farms, Totnes. has been
moving thousands  of
threatened oysters to unpol-
luted rivers.

Local men also claim that
the dlsapfearance of wink-
les, cockles, mussels and
shrimp: from certain Devon
estuaries may have been
caused .b?/ the chemicals
from anti-fouling paints.

Minis.trh/ experts  have
been quick to point out that,
while ~small concentration,
can prove fatal to marine
life, it is harmless to humans
when it is so diluted. But
they have no doubt that b i

. fib. -hef.i-n

Mi.c [
J/Art-  ri-.nenes L,rv:..-
,0ry.  Burnham-on-Crouch,
confirmed that even 0 1 mil-
I|?rams of TBT in one litre
of water can he deadly to
mam kinds of marine life.

this toxic paint.

The Shellfish Association
of Great Britain was hard at
work last month Iobbying
government departments an
certain MPs to ban the use
of paints containing TBT.
Protest letters have been sent
to Westminster from river

users, conservationists and
anglers.
Devon Euro-MP Lord

O'Hagan is being asked to
back the case for banning
TBT and to investigate the
case made by the French
who banned its me in 188P,

British government
deﬁartments concerned with
fishing, pollution and the
environment  ,rc  holding
joint taiks about whether
changes in the logid.unm arc
necessarv



w A T C H

O N T I N
THE fisheries departments
in - Briuin recognise that
there is evidence to show
that tributyi tin in anti-
fouling paints can inhibit the
cultivation of shellfish.

Asked in the House of
Commons what stegs will be
taken to bar. tributyl tin
compound in  anti-fouling
paints, the minister respons-
ible for fisheries. John Mac-
Gregor. said thit the Minis-
try of Agriculture. Fisheries
and Food was considering
with  other  government
departments vvnat  action
might be appropriate.
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HSH FARMING INI®  ATIONAL

With I)r ICric Edwards, Director, Shellfish Association of Great Britain
FROM January 13, buttitmiuT.s iu Britain arc

not able to buy

certain h|n-s of antifouling

paints which contain bi>b leu Is of oryano-tin
compounds, iucludiny tribut>l (in (1BI).

Scientists now agree that I[lll
dient of many yacht paints

isone of (lie most toxic

substances deliberately disehaiivd by man into the

marine environment.

The British government
iluougii its Dep.nliveul of
the Environment, uw.ue of
these dangeis, lias intro-
duced some curbs ou die use
of TUI" uudei die Couliol of
Pollution (Anii-lbulmg
I'amls) Kcgulalioiis 11)85.

It is now a criminal
offence (0 use the worst
offenders  among  die
organo-lin paints including
those copolymer paints con-
taining more lliau 7.5 per
cent tin o .

“Free association” paints
in - which the tin is not
hound to resin have also
been withdrawn.

Until _recently the ease
against TUT paints centred
on their stunting effect on
the growth of Pacific oysters
((Tvissdsife.i elg.is), which
today form the basis of com-
mercial oyster fisheries in
Britain.

Scientists IVoin the
Fisheries l.ahoraloiy, run by
the Ministry of A?iictillure.
fisheries and food al

Buriilkiiii-oii-(Touch, fssev,

carried out Held ami lihoia-
tory trials fiom ttill'd lo
11)84.

heir woik lias shown

coiH'Insivcly dial even low

level, oi Ilit in an estuary
can i.owe shel' thickening
and m.illorination in Pacific
oyslec- lo such an extent
dial they become unsuitable
Itil s.ile

Mm ilicic is growing
evidente dial TBT pollution
has widei effects. Research-
ers ai die University College
of Noidi Wales have found
dial the growth of phylo-
plaukiou is severely retarded
and hainaele larvae can only
smvivc a very short time in
minute luces of TUT. (I
miciogium of THT per litre
of seauatci).

Enough

Siime marine larvae were
aHeeled at one tenth of this
concentration and a level of
0.5 micrograms of TBT per
litre a concentration
found iu estuaries with
plenty of ﬁleasure craft —
was enough to reduce the
population of the common
mussel and lo kill shrimps.

| iivuomucnt Minister
William Waldcgravc,
explaining the prohian to
yachtsmen, said: "Less than
one leaspooiil'ul of TBT in a
million gallons of water is

the active ingre-

ft
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Concrete cages for rearing ormers off Guernsey.

sufficient lo stop the growth
of phytoplankton m the
marine equivalent of grass."

The Shellfish Association
campaigned hard to press
for controls on the use of
TBT in anti-fouling paints.
The French, %reater connois-
seurs of shellfish than the
British, banned the use of
TUT on boats that are less
than 25 metres long in 1082,
Biologists there hud found
that ~ oyster shells  were
deformed, reproduction rates
wcic (educed, and larvae
stood less chance of suiviv-
mg close lo marinas and
boat moorings. .

DGSFIte France's tlirco-
year-old ban, Britain has
decided lo move slowly. But
die introduction of controls
under the new anti-l'ouling
rules is a start. Mr Waldc-
grave has promised purita-
nical dial these levels "will
he icvicvved in tune I'm die
1B87 yacht painting season"
and a Government seawater
monitoring programme is
underway

What has disaipointed me
is the general Jack of interest
in protecting the marine
environment shown b> the
yachting fraternity. 'l 'heir
main concern was 1o cn.suie
that their favourite hiaml of
paint would be on sale in
their chandlery. Why should
they bother if their boats kill
the thtoplankton or reduce
the life expectancy iu mussel
larvae?

Sea dumR

As | wrote last mouth, the
sea is too often used as a
dumping ground for toxic
wastes. Al least (he UK has
made some attempt to begin
controlling lethal or?ano-tlns
now proven to aifect the
marine environment.

In tropical and warm
dimes gastropods such as
cunclis or ubuloncs are a
favourite  seafood.  The
northern European cousin of
the Californian ubalone and

ornter (ILilinlis fubcreulu

found around die Channe
islands and parts of the
north  Brittany coast. In
Guernsey and Jersey the
ormer is a favourite seafood
Imi unfortunately, since (lie
lute sixties, this large grey
sca-snail lias been mysteri-

the Japfi\nese uvynhi s ?Lllj

ously  disappearing ~ from
(heir be h.'lies,
Overfishing is  blamed.

The shoic-gathcrers accuse
the divers of robbing island-
ers of thdr birthright by
sqooplnﬁlup large hauls of
die shellfish which arc sold
for high prices in France. In
turn, ?he divers claimed that
unrestricted shore-gathering
had hit the shore population
but there were plenty left in
deep water,

In 1983 Guernsey's parlia-

ment decided to put a
three-year ban on orincring
and ~ (lie island's  Sea
Fisheries Committee brought
over a Japanese expert, [kuo
llayaslii, to study the biol-

ogy ami life cycle of this elu-

sive gastropod.

Diving lor ormers is now
banned and Guernsey only
allows them lo he caught Ol
21 days in the year. Eiut,
?,esplte these contrals, Ilulio-
IS continues lo get scarcer
and some experts believe
that a temperature drop in
the English Channel over die
past 20 years is causing orm-
crs to retreat south to
warmer areas.

Channel Islanders must
have their ormers and fortu-
nately Dr. John Mercer, of
Galway University's Shell-
fish Research l.ahoiatory at
Carna, Ireland, is now rent-
ing them in a pilot scale hat-
chery. lie has supplied over
ten thousand juveniles for
th_e|ChanneI Islands' fanning
trials.

Nurseries

0il Guernsey, Sea
Fisheries Officer John Lintell
has set up ormer nurseries ai
live sites and one of Ins rou-
tine jobs is to ensure these
vegetarians have plenty of

tender seaweeds to graze
upon.

As far as | know, the
Guernsey ormer trial has

been successful and the sur-
vival rate, to edible size, is
between 80 and 90 per cent.
The aim now is to encourage
a private investor lo start
farming ormers commer-
cially. No doubt some of the
farmed animals will tie used
to restock the island's natu-
ral Eopulatlon Imi others
will he exported to France
where they fetch prices ol
£12-1 a dozen

This is unoilici example of
how marine farming
under contiollcd cuviioii-
inental conditions can
help boost natural stocks
Well done 1o (lie Carna
Shellfish Lahboratory and the
Guernsey  Sea  Fisheries
Committee tin tins initiative!



TRIBUTYL TIN ANTI-FOULING AND OYSTERS
or

"There®s tin on them thar hulls”
A AAAAAAAAaAAAA

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. gigas spat grew less well and exhibited pronounced thickening of the upper
valve compared to controls. As well, at 1low concentration levels, (0.15

uc/1) bicaccumulaticn factors of 1COCO 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/l1) were found
to occur commonly while levels as high as 2.25 ug/l were recorded. Waldock
suggests that levels of T3T which would have no effect on C. qigas would be
below 0.08 ug/!.

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 1is 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
Artimecry :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 spatfall success iIn Pendrell Sound. Whether tin based paints are
one of a number of interactive fTactors affecting spatfall 1is a question
outside the scope of current financial and staff availability.

Robert is. Cox
Shellfish Unit
Marine Resources Section



Oysters in
danger

from paint

RECENT research at the
MAFF Fisheries Laboratory
in 3urnham-on-Crouch,
England, has shown that rri-
butyi tin (TBT) compounds
unused in anti-fouling paints
can cause excessive  shell
thickening in Pacific oysters.

Native oysters (O.edulls
do not appear to be affecte
in this way but toxicity tests
indicate that the larval stages
of oysters and Crustacea can
be killed with low conccntra-
mions of TBT.

Ref)ortmg this in its latest
newsletter, the Shellfish Asso-
ciation of Great Britain, says
(hat the work has established
that TBT levels ia some estu-
eries, used for mooring
pleasure craft, are at a level
triach can cause problems to
certain shellfish.
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TOUGHER controls on certain antifouling paints con-

taining tributyl tin (TBT) compounds, which can kill or
retard the growth of estuarine fish and shellfish, are

being consiuered in Britain.
Consultation is now tak-
ing place between govern-
ment departments, the Shell-
fish Association and envi-
ronmental roui)s. The plan
is to include all antifouling
Fa[nts in new pesticide regu-
ations. and to bring in tigh-
ter screening procedures,
Manufacturers of antifoul-

ing paints would have to
have them tested to ensure
limited toxicity to the envi-
ronment. putting them on
the same footing as pesti-
cides used by farmers.

The shellfish industry has
already suffered bhadly from
this antifouling  pollution
with inanv growers facing

financial losses due to poor
shell ?rowth in oysters and
mussels.

Research has also proved
that toxic antifoulants can
cause a wide range of envi-
ronmental ﬁroblems, espe-
cially in shallow enclosed
estuaries where even minute
traces of TBT arc known to
kill the young larvae of most
estuarine fish or shellfish.
Tests have also shown that
phytoplankton — the ‘grass

of the sea’ — is destroyed bv
TBT. . .

. Re?ulauqns, which came
into force in January, make
the retail sale of most yacht
antifouling ~ paints,  which
contain high levels of TBT.
illegal. Bul because of the
complexity of finding accept-
able antifouling ~replace-
ments. it seems likely that
there will he a long lead-in
tune before the new regula-
tions come into operation.
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Paint curhb

THE British Department
of the Environment's new
regulations to limit the use
of antifouling paints con-
taining rributvl tin (TBT)
havelbmn |W?||- received by
thesheUfish industry.
The industry has “sufiered
badly because  dangerous
levels of TBT in antifoubng
paints is accumulated by oys-
ters and can cause shell
tiuckemng to such an extent
as to make oysters unsale-
able. Growth rates of oysters
have also heen adversely
affected m some estuaries.
Addmonal evidence proves
mat even minute levels of
T3. can *lUl the yijung
stages of soles, shrimps,
crabs, and mussels, as well as

° "steri-
Plans to expand the UK

weldcom

production of Pacific oysters,
and the struggle to maintain
@5  native oysters, have
scrous,y affected by
TBT <=°™ "fon. At least
'°>S,*r ud
ihond 3204 1l R0
closc aR(j employment ,n the
industry hue suffered,
jbe Shellfish Association
0f Great Britain has urged
both the Ministry ol Agricul-
turCi Fisheries and Food and
tje Department of the Envi-
ronmem 10 ban th; use of
TBT in antiroUliNg paints
sold in the UK. The French
government took action in
1932 when it Frohlblted its |
A n boats less than 251
metres jn length and reﬁ)orts
confirm that ~ their shellfish

industry has alreadv bcnefit-
ted from this control’,



Tof T studies
pajM risks

TWO-P.ACK and ‘coal tar' epoxy painls, which are
widely used aboard ships, have recently attracted some
suspicion about (heir possible effects on users’ health.
These effects may not I>c permanent, but they are very
unpleasant and it is best to adhere strictly to the paint

manufacturers’ instructions.

The latest issue of the
Journal ol' the Royal Naval
Meuical Service discusses a
study of 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
my Ci'irr'lunt.-. 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 Irimellitic 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  !10fl
— rr.oived .ud that they
regularly suffered from irri-
tations coughing and sto-
mach trouble while painting.

Figur eshow that 65 per
cent suflcred from eye irrita-
tion. 70 per cent lighthead-

edness. 50 per cent throat
irritation and -O per cent
nausia. Also 71 per cent

complained of a taste of sol-
vents in their mouths, and
many suflcred from a com-
bination of 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 of solvents were quite
high 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 of the painters dis-
liked the full-lace air-fed
masks which were supplied,
saying they were too heavy
and bulky for comfort.
When they used half-face
masks they suffered prob-
lems with irritants getting
into their eyes.

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

One leading paint maker
said that it would be diffi-
cult to make paints with less
solvents, and the only way
to cut down on curing
agents would be to use heal
to cure the paint. This
would be unsatisfactory in a
confined space.

Obviously there has not
been strict enough control of
painting practices in the par-
ticular dockyard concerned,
and although things are now
Aeing tightened up there it is
clear that other painters will
also suffer unless they are
very careful.

Similar  problems have
been found in (he past with
welders in dockyards. They
have suffered from metal
fume fever, and a study by
the Institute of Naval Medi-
cine showed that this was
largely due to their reluc-
tance to wear suitable
protective masks.

According to the officer
who conducted the paint
survey, it is likely that the
effects are only temporary,
but this is not guaranteed.



At G

cientists are warning

fishermen and |easure

boaters ~ that the
bottom paints the% are using
on the|r boats IS i

15 killin
marmas and es uar|es

“This 15 not_ environmental
red flag_waving. This is
serious. The compounds we
are looking at "are much
worse than DDT and ma
the environmental roQ[em of
the 1980s and 1990s," said
Paul Sirl, manager of the
Bodlega Marine Laboratory In
California.

The culprit is tin. Anti-
foulmg hoat paints have
sv Achéd from a copper base
to tin_in-recent years. Now
there is evidence that the tin
based gamts are respon3|ble
for th major
oyster fis ery |n Euroﬂ).

e

Bf|ta|n and France haY]e
already severely curtailed t
use of'the paints.

A report funded by the
California Department of
Water Resources and the
nvironmental Protecélon
e.ncy has been issued b

cr| Instltute of
fr?o rap E.

oldberg aYeadmg marine
chemist, “studied a number of
American  marinas  and

e determined tin comloounds

tributyltin and bibutyltin, are
turning_estuaries into “sterile
deserts.”

A gene}ral alert has gone
out to those who use’ tne
Ramts Some marine suppliers
ave appealed to paint
companies to come up with a

substitute. The PA s
reviewing  Goldberg's
alarming “report.  Marjne

%leRUst re calling for a ban
the proact.
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ATTEMPTS to find an
alternative to the toxic
organotins used in anti-
fouling paints have taken a
new turn, reports ROBIN
BURTON. Scientists in
the ISA and Britain are
beginning to concentrate
on formulae which deter
foulants  from  settling,
rather than poisoning them
and the surrounding water.

A British research team
from the oil company Shell
last year announced the
development of silicone rub-
ber  coating' impregnated
with ordinary mineral oil. It
is about 5 mm thick, and
marine life is unable to get a
grip on it and goes away.

It is open to question
whether bacteria will develop
to beat the repellant. but
after six years of testing
there has been no sign of the
necessary genetic mutations.

The US Naval Research
Laboratory has developed
an experimental coating of
Fowdered . poly-
etrafluoroeihytene. more
widely known as Teflon, dis-
persed in fluorinatcd poly-
mers. It is meant to have the
same effect as a non-stick

frying pan. .
A\ -ample coating was
applied '«< the hull > a tue
it
Vi

t'>eacrip
Tills paint is -aid to have

w.eral advantages. Apart
lrum being _non-poisonous
and lone-lasiine u can be

easily cleaned off underwater
with-a power brush.

Further research at the
University of Delaware has
studied the rate al which
bacteria attach to various
Plastlc, glass and metal sur-
aces. and how foulants
protect themselves from each
other. It has been found that
sessile organisms, such as

sponge, which cannot move,
protect themselves by pro-
ducing secondary metaboli-
ties.

Several natural marine
products have also been
found to contain halogen

elements, such as bromine,
chlorine and iodine. These
halogens arc known as poi-
sons, but are proving effec-

pF-; B]fJ*-r

i
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tive as antifoulants at low
concentrations which have a
minimal affect on the marine
environment.

Overall, scientists are hop-
ing that their efforts at
'stealin%' chemical systems
from the natural world will
result in better ways of con-
trolling  fouling on  ship-'
hulls.

|
|



O T T SAFES?
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.

Despite  being a very
costly operation, bottom
painting is important to fish-
|n? vessels as it provides a
safequard against fouling,
which ultimately increases
drag and fuel consumption,
and reduces Froflts.. But a
constant problem with anti-
foulants Is that their toxic
materials are not biodegrad-
able and continue to create a
menace.

Dr. Ralph Grams of the
Department of Pathology at
the University of Florida has
been working on these prob-
lems for several years. He
selected a series of com-
pounds thought to be active
underwater and added them
to existing paint formulae.
One of these compounds
proved to be highly active,
adding six or seven months
to the lifespan of most anti-
foulants in the tidal flow

areas off Florida.

Further tests on the com-
pound showed that what
toxicity it possessed self-
destructed in 12 to 24 hours,
and although it does not
work indefiniteIY it has been
proved to double the life of
most antifouling paints.





