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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.
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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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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.

US Governmentwork not protected by US. copyright.



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.
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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



TAWIVH

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.



Government studying
TBT-paint hazards
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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
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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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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

»' -
TENT,
sS— x> -

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
£m
'w't— L (ON

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.
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BLL SHEFHELD, GOVERNOR

DEPARTMENT OF COMMERCE & fU?\l'EE\(L)JXADLASKA 998110800
ECONOMIC DEVELOPMENT PHONE: (907) 465-2515

DIVISION OF INSURANCE

March 23, 1987

Honorable Adelheid Herrmann
Alaska House of Representatives
P. 0. Box V

Juneau, AK 99811

Dear Representative Herrmann:

Re: HouseBil1l49/Insurance for 0il Terminals
This 1is iIn response to the inquiry of your aide, Rena, of March 20.

At the present time the Division of Insurance is talking with a Lloyds of
London broker to explore the following options.

How much would it cost to the fuel deliverer to buy a wharfman®s policy
that would insure his activity in fueling up an on-land storage unit. By
transferring this liability to the fuel deliverer, it would lessen the
liability of the utility. Presently a typical Lloyds policy excludes
this activity for the fuel deliverer. The Lloyds of London broker is
presently exploring the possibility of how much it would cost to take out

this exclusion and make it a part of the policy.

The second option the Lloyds of London broker is exploring is how much
would it cost to have the same policy that is in force right now for
those fuel tanks in Ushigak and Naknek on Lloyds of London paper.

I should know by Wednesday, March 25.

The broker is also evaluating the cost impact of a wharfsman®"s policy on
a polic¥ presently in force.

(

Sincerely,

Christian Ulmann
Insurance Market Analyst
Commercial Lines

CU/v10787V
032387b



NUSHAGAK ELECTRIC COOPERATIVE, INC.
P 0. Box 350
Dlﬂlnghanw, Alaska 99576
hone: 84E-5EbL!

My name is Jeri Nelson. I'm office manager for Nushagak Electric
Cooperative, Inc. in Dillingham, Alaska.  I'm here to speak in
support of HB 149, exempting electric cooperatives operating oil
terminal facilities from compliance with Alaska Statute 46.04.040.

Dillingham exists because of the vresident herring and salmon
commerical fisheries. Many of our Co-op members are directly
involved in these fisheries as commerical fisherman. Most others
are involved in municipal, state or federal service programs that
have evolved because this resident commercial fishery exists

Cof the seven elected members of our Board of Directors, only three
are not directly involved in the fisheries as commercial

fishermen.

My husband and | came to Dillingham E5 years a?o so he coulo
accept employment as Area Management Biologist for the Alaska
Dept, of Fish & Game in Bristol Bay. Every resident in Dillingham
Is there, in one way or another, because of the fisheries.

| tell you these things so you will recognize that the cleanliness
of our natural environment and the waters of Bristol Bay s of
vital importance to every member of our Cooperative. "Habitat
protection is the number one priority in maintaining the fisheries
resources.

As you know, Alaska Statute 46.04.040 requires cooperatives
operating fuel storage tanks in excess of 10,000 barrels (4E0,000
gallons) to submit proof of financial responsibility for oil spill
clean-up in the amount $1,000,000 in order to store or off-load

fuel.

Nushagak Electric Cooperative, Inc., falls under the provisions of
this =~ statute because ofactionwe took in 1985 to gain somerelief
from the sky-rocketing costof fuel being supplied tous by
CHEVRON, the local distributor. At that time, wusing State grant
monies, we constructed two 500,000 gallon fuel storage tanks on
utility property adjacent to our powerhouse.

To briefly comment on that construction and our bulk facilities,
the  tanks are located in adiked enclosure  with 5 ft. stee
retaining walls. In conjunction with the tank ~construction, a 6
inch pipeline was buried at depths of 3 to 8 feet connecting the
tank tarm to the City Dock, located some 3600 feet away, where a 6
inch check valve and gate valve are installed on the terminating

header.

NEC/HB149 -1 -



The pipe itself is a combination of Schedule 40 and Schedule BO
steel pipe. All connections were welded by a certified pipeline
welder and Schedule BO pipe was used under all street crossings
and under the Dock Ioadln%. zone area for added strength. When
completed, the entire pipeline was pressure tested at E50 pounds
per square inch. This pressure held for about 6 weeks, at which
time the pressure was manually released.

There are two one-way check valves located in the 6 inch line
before it enters the diked enclosure and one one-way check valve
in the enclosure itself. In addition, there are three 6 inch
outside screw and yoke gate valves in the line and one at each
tank. Our facilities were carefully engineered and inspected and
are really “first class.”

Regarding the measures we have taken to protect the environment
an to deal with any problem that might arise, in 1935  NEC
completed a Coast Guard apgroved OIL TRANSFER OPERATIONS MANUAL
and a DEC required OIL SPILL CONTINGENCY PLAN.  Qur General
Manager and  powerhousepersonnel have  been  trained in
implementation of these documents as required bKthe U. S. Coast
Guard and DEC. In addition, the Cooperative has entered into
contracts for potential clean-up services with ALASKA OFFSHORE
INC. and CROWLEY ENVIRONMENTAL SERVICES.

Since the tank and pipeline project was completed in the fall of
1985, the Cooperative has received two fuel deliveries averaging
approximately 900,000 gallons each. During each delivery, a U.S
Coast Guard representative was present and no spills or any other
adverse environmental incidents occurred.

During fuel transfer operations, which normally take place over a
34 hour period each year, trained utlhtgl personnel are present
both at the dock where the actual off-loading takes place and at
our tank farm, some 3600 feet distant. They are in radio contact
at all times. In addition, the fuel barge always has a least one
man, and usually more than one, opresent at all times during the
loading process. A Coast Guard representative oversees the entire

operation.

Considering our previously stated concerns about the health of the
environment, why are we asking for relief from compliance with
this  statute which only requires assurance of financial
responsibility for oil-spill clean-up?

WE MUST HAVE THE FUEL. But, in order to off-load our fuel, it is
ga35|ble that we will, in the future, be forced to violate Alaska

tatute 46.04.040 as it is written, a oproblem shared with
utilities in Naknek, Kotzebue and Nome

NEC/HB149 - B -



In 1985, we were able, at the Jlast minute, to secure spil
insurance coverage through the ALASKA RURAL ELECTRIC COOPERATIVE'S
INSURANCE EXCHANGE for the "first $500,000 and a letter of credit

OOPERATIVE FINANCE CORPORATION

from the NATIONAL RURAL UTILITIES C
for the remaining $500,000.

In 1986, ARECA couldn't secure this liability coverage. With the
help of our attorney and the State of Alaska, we were able, again
at the last minute, to find a commercial market for a $1,000,000
limit oil spill insurance policy at a premium cost to our Co-op of

$10,700.

Our broker has warned us that in the future, it is likely that it
will be impossible to secure this type of insurance at any cost,
the trend in the insurance market being to exclude losses related
to environmental exposures

For our own protection, we would, of course, purchase such
insurance if it were available, even though the premium seems
somewhat excessive for approximately 3 hours of exposure each
year.

I'f this coverage is not available, however, we would have no
choice but to off-load in violation of statute or to abandon our
tank farm  facilities and opurchase fuel through the local
distributor at a per gallon cost 15-EO cents higher than the
low—cost product we have been ahle to barge into Dillingham for
the Past two years. Of course, this higher priced fuel would
signiticantl raise the PCE credit available to our customers
which  would, in turn, result in a substantial additional and
unnecessary drain on the State's limited financial resources — to

the tune of approximately $6,000 per month, a IE.5 ¥ increase
(using December figures under existing program guidelines).

NEC currently holds over $1,000,000 equity in its system, an
amount that exceeds the $1,000,000 assurance required by Statute.

NEC has taken all preventative measures suggested or requested Hy

DEC, the U.S. oast Guard and common sense, as outline

ﬁreviously. In the unlikely event that a spill should occur,
EC's members and directors would expect and demand that their

Cooperative do everything within its resources to clean-up the
environment,

One of two things must happen in order for NEC to continue to
legally procure and off-load fuel at competetive prices: (1) We
must be relieved from compliance with AS ~6.07.070 in order to
make necessary commitments for purchase and delivery at a time
when avallab|||iy of insurance is uncertain, or (E) We must be
assured that adequate oil spill liability insurance is available
to us in a timely manner each and every year.

NEC/HB1<49 -3 -



Unfortunately, the State does not control the insurance markets;
consequently, we seek your-support of HB 149. exempting electric
cooperatives operating as oil terminal facilities from compliance

with AS 46.06.040,
Thank you.

NEC/HB149 - 4 -



ALASKA  RURAL ELECTRIC COOPERATIVE
ASSOCIATION, INC.

237 E. FIREWEED LANE + SUITE 301
ANCHORAGE, ALASKA 99503 « (907) 276-3235

January 15, 1986

ive Adelheid Herrmann
e Legislature

3100)

ka 99811

Dear Representative Herrmann:

Last November, Claude Franke and Dave 3ouker wrote you about a
groblem they were having — and expecting to get worse — caused
y a statutory requirement that they buy strict liability
insurance for oil spills. Both NEC and NEA have increased their
fuel storage capacity in recent years in order to buy
competitively priced oil and store it themselves. [t was
increasing their tank capacity above 10,000 barrels that makes

this statute apply to them.

For 1935 we went through great difficulty to find a way to help
these two small coops comply with the law. Their re?ular policy

for general liability insurance issued by the ARECA Insurance
Exchange provided $500,000 of oil spill insurance. There was no
other oil spill liability insurance available for them to buy at
any price.

To aet the additional $500,000 in coverage for them, what we had
to do was to get them to |ndemn|f% the Exchange and post an
irrevocable letter of credit payable to the Exchange to cover
costs of oil spills between $500,000 and $1 million, and the
Exchange then issued the insurance policy. This |nsurance_€0||cy
met the DEC requirements, but the coops were fully responsible
for ary losses exceeding $500,000 which might have occurred.

T.-iis arrangement cost them tne fee for the fletter of credit and
the expenses incurred by the Exchange for setting it uP. Much
more importantly, this approach tied up a major part of their
credit capacity which then could not be used for normal business

ri?ju | rci.ient*s?

For 1936, even tne ARECA Insurance Exchange is completely unable
to BrOVIdQ oil spill ‘insurance because it _is not possible for us
to buy reinsurance covering oil spills. This means that the only
way for NEC and NEA to comply with tne law is go through the
cumbersome and expensive process of retaining the

DEMOCRACY IN ACTION



entire risk of the $1 million Bolic%llimit, and.have the Exchange,
issue the $1 million policy. But this would use nearly their
entire line of credit! They might not even be able to borrow the
moneY to buy the fuel which they would havesoleresponsibility

to clean wup if they spilled some of it.

This is an absurd : “"uation which requires a legislative solution
this session. Claque and Dave sent you a draft providing an easy
way of resolving the problem. Our idea is that a certificate of

ublic convenience and necessity for a utility should be proof in
itself of financial responsibility. A utility isn't going
anywhere. If a spill occurs, they will still be there and have
the financial ability to pay for the clean up.

After consulting with the attorney who drafted it, | have
slightly reorganized the proposed statutoryamendment. We hope
you will introduce a bill to resolve the problem being

experienced by NEC and NEA and push it through to passage

Sincerely,
David Hutchens
Executive Director

DH/CF

cc Claude Franke, NEA
Dave Bouker, NEC

to!



BILL SHEFFIELD, GOVERNOR

DEPT.OF ENVIRONMENTAL CONSERVATION / Telephoned)465-2653
/ AddressQox O

" Juneau, Alaska 99811

January 27, 1986

Jell 1,

i i-700

7 " 17" Cm

Mr. Dave Hutcherys
ev-']

ARECA Insurance Exchange
237 East Fireweed Lane, Suite 301
Anchorage, AK 99503 e . s

Dear Dave: i

During your phone call last week to myself and Paul O"Brien, Manager of the
Oil Pollution Program, problems of obtaining adequate insurance coverage n
for oil pollution damages were discussed. Paul agreed that I would review
our Ffiles and send you the names of insurance .underwriters that:have.cur? -
rent policies in force; I reviewed-the-files and came up with four’under-
writers and information on what other fuel handling companies are doing- *
(enclosed); I am also sending a copy of the report from the Task-Force on
Insjrance Availability and Pricing. , -

The Department of Commerce and Economic Development, Division of Insurance
said they can provide "special market assistance"™ to the broker, their
address is on the Task Force report. We will continue to work with the

industry in every way that we can.
|

Sincerely,

Oil Pollution Control
Division of Environmental Iluality

cc: Keith Kelton, Director
;Bill Ross, Commissioner
-= Representative Adelheid Herrmann
Representative Rich Yehling
Senator Fred F. Zharoff



January 23, 1986

INSURANCE INFORMATION FOR FUEL STORAGE FACILITIES

The following information is taken from current files that require proof
of financial responsibility for oil pollution for "fuel storage facilities.
This information is not an endorsementor recommendation but is provided

in an attempt tohelp locate insurancecoverage that will comply with

Sec. 46.04.040(e) and 18 AAC 20.065.

Insurance underwriters and brokers that have currently active policies:

1. Lloyd"s London and various companies
Broker - Pacific International Brokers, Ltd.

2. Employers Mutual Casualty Company

Broker - Mutual Marine Office, Inc.
3. National Union Fire Insurance Company of Pittsburgh, Pa.
Broker - Alaska 100 Insurance

4. Midlands Insurance Company, Inc.
by West Coast Marine Managers, Inc.
Broker - Nasman and Assoc.ates, Inc.

The 34 files (representing 67 facilities) are broken down to show how
many are using other means of providing proof of financial responsibility.

Surety Bonds 4
Guaranty 3
Sel f-Insurance 12
Government 3
Insurance 8
Other 7

* Some use this means to cover deductible or financial records require-
ments for guaranty.

Of the eight showing insurance as their preference, five have policies
that expired this December and January and are trying to renew their
policies. There are seven new owners/operators that have not returned
their application forms or shown what me”ns of proof they intend to use.

Glenn Adams
Oil Pollution Control



ALASKA RURAL ELECTRIC COOPERATIVE
ASSOCIATION, INC.
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February 21, 1986

Representative Mike Davis, Chairman
House Special Committee on Oil & Gas
Alaska State Legislature

Pouch V (MS 3100)

Juneau, Alaska 99811

Dear Mike:

As | indicated in our brief conversation yesterday afternoon,
we would really like to get HB 628 moving and hope you will schedule
it at the earliest opportunity. This letter is in response to a
request from Jonathan for additional information.

e
0
|

~Enclosed is a copy of my letter to Representative Herrmann
asking that this kind of legislation be introduced. It gives the
background to the problem, specifically for Naknek Electric and
Nushagak Electric. Both are cooperatives and members of our
organization.

Also enclosed is a copy of correspondence from Glen Adams, of
the Department of Environmental Conservation, suggesting some other
places to look for means of complying with the statute. When |
received the letter from Glen, | gave a copy to our insurance
consultant and broker, Corroon & Black, Dawson and Company. After
they checked out each suggestion, Joe Piccione wrote me a letter
detailing their findings. Acopy of this letter is enclosed. It
indicates conclusively ‘that in today's insurance market, compliance
Is simply impossible.

~Jonathan also asked which utilities have this problem, what are
their tank capacities, and how often do they fill their tanks.

At present, Nushagak Electric and Naknek Electric are the only
utilities which have had dealings with DEC on this issue. Kotzehue
Electric also has new tank capacity sufficient to bring them into
the same problem, but DEC has not yet made an issue of it with them.
Nome Joint Utilities, a municipal utility, is negotiating to lease
tank space to use in 1986. If their neqotlatlons are successful,
they w ill have sufficient capacity to face the same problem. (I
hope that my responding fully to Jonathan's questions will not cause
problems for Kotzebue or Nome.)

DEMOCRACY IN ACTION



Representative Mike Davis
February 21, 1986
Page 2 of 2

The tank capacities for these four utilities will vary from
approximately 20,000 to 35,000 barrels. They typically fill their
tanks only once a year. That is why they need so much tank capacity
in these ‘ce-bound communities.

We understand that DEC has offered to "look the other wa&ﬂ but
even a non-willful violation of this statute is a Class B Misde-
meanor. ~Each day of non-compliance is a separate violation. this
IS a serious business that simply must be resolved legislatively.

_ Thank you for your interest. If you have additional
information, "please let me know.

Sincerely,

Dave Hutchens
Executive Director

Enclosures
DH:ph



BILL SHEFHELD, GOVERNOR

DEPT.OF ENVIRONMENTAL CONSERVATION Teleshore: 1071
Address:

OFFICE OF THE COMMISSIONER
P. 0. BOX 0, JUNEAU, ALASKA 99811-1800 (907) 465-2600

March 25, 1986

The Honorable Mike Davis
Alaska State House

P. 0. Box V

Juneau, AK 99811-3100

Dear Representative Davis:

During the last several weeks, the Department has testified before the Oil

and Gas Subcommittee on HB 628 and has worked with your office and staff

from Representative Herrmann®"s office in addressing the difficulties faced

by electric cooperatives in meeting the Department®s oil pollution financial
responsibility requirements. We have also been working closely with the
Division of Insurance and representatives from the rural electric cooperatives
in this matter. Based upon numerous discussions with legislative staff, the
Division of Insurance, and a representative of the electric cooperatives,

I believe that we have identified ways to resolve these issues.

Such a resolution is largely dependent upon the Department addressing two

items: 1) amending our financial responsibility regulations to accept claims

made insurance policies, and 2) clarifying the types of damages that are covered
under the financial responsibility requirements. This lette:" is intended to

show the steps | am preparing to take to satisfy these concerns, thereby enabling
the cooperatives to meet the Department®s financial responsibility requirements
in a cost effective manner.

First, | am prepa: ed to amend the Department®s financial responsibility
regulations to add claims made insurance policies as an option for oil fTacility
operators such as the electric cooperatives. We have worked closely with the
Division of Insurance on this change and have already drafted language to this
effect. At the same time that we reevaluate our insurance requirements, we
will be looking at the other options available for demonstrating proof of
financial responsibility to determine if any other revisions to the regulations
are necessary.



The Honorable Mike Davis -2- March 25, 1986

With regard to the second issue requesting clarification of the types of damages
covered under the financial responsibilit y requirements, my staff has been in
contact with the Attorney General®s office on this matter. We have been assured
that the Department®s Tfinancial responsibility regulations apply to the operator®s
liability to others, i.e. third parties. Therefore, insurance policies should

be available for this type of coverage. There has also been concern expressed

by the cooperatives that insurance is not available to cover the civil damages

and penalities referenced under the financial responsibility statutes. This
position is predicated on the assumption that insurance will not pay for penalities
of a punitive nature. However, the civil penalty and damage statutes referenced
under AS 46.04.040 are not punitive. In fact, they are used for compensatory

and remedial purposes associated with liquidated damages to the State. It is

my understanding that insurance is available to cover these types of damages.

We have made substantial progress in identifying the issues and we have worked
to resolve the financial responsibility problem that has oeen brought before
the Legislature by the electric cooperatives. I believe that the action |
have outlined above will solve the difficulty in obtaining insurance.

It should also serve to provide more flexibility in the regulations and
make it easier for facility operators to satisfy the Department"s Tfinancial
responsi-bility requirements.

Bill Ross
Commi ssioner

cc: Representative Adelheid Herrmann
Representative John Sund
Christian Ulmann, Division of Insurance
Dave Hutchins, ARECA Insurance Exchange



BLL SHEFHELD, GOVERNOR

DEPARTMENT OF COMMERCE & ES&JE%PALASKAM
ECONOMIC DEVELOPMENT PHONE: 465-2515

DIVISION OF INSURANCE

April 24, 1986

Honorable Mike Davis

Alaska State House

House Special Committee
on Oil and Gas

P.0. Box V

Juneau, AK 99811-3100

Dear Representative Davis:

Re: HB 628. Oil pollution insurance availability
for electric cooperatives

After receipt of Commissioner Bill Ross"s letter of March 25, 1985,
which clarified the types of damages covered under the financial
responsibility requirements, we were iIn a position to identify poten-
tial markets and have shared that information with the Alaska Rural
Electric Cooperative Association (ARECA). Additionally, we contacted
several underwriters iIn an attempt to generate interest in ARECA.

We found several possible options which are, at the presert time,
being checked out by ARECA*s insurance broker:

The International Surplus Lines Insurance Company is Lhe only
writer of monoline pollution liability insurance at a reasonable
rate. It appears that the electric utilities have a good chance
to obtain insurance through this outfit.

The Pollution Liability Insurance Association (PLIA) is a recip-
rocal pool that arranges reinsurance for its member companies
covering pollution liability. Alaska Statutes 21.75.020 and
21.39.110 do not prohibit ARECA from joining such an arrangement.
ARECA might wish to check out the requirements for becoming a mem-
ber. Since ARECA is not a member of PLIA, PLIA will write pollu-
tion liability in connection with the general liability only if
the whole risk has been submitted by a member company. For ARECA,
that means that they might have to split the accounts where pollu-
tion liability is requires.



Honorable Mike Davis -2- April 24, 1986

Further, we found other insurance companies that would write under the
conditions outlined by Commissioner Bill Ross of the Department of
Environmental Conservation. However, they did not seem to be very
cost efficient. We also made recommendations on how to limit the
liability exposures and, consequently, obtain a better rate.

We will continue to touch base with the insurance companies and ARECA
and try to improve communications.

IT you want or need more discussion, | will be happy to expand on this
letter.

Very truly yours,

Christian Ulmann
Insurance Market Analyst
Commercial Lines

CU/ss02427

042436a
cc: Representative Adelheid Herrmann

Representative John Sund
Commissioner Bill Ross, Department of Environmental Conservation

Dave Hutchens, ARECA Insurance Exchange



fT p_T f7" M | STEVE COWPER, GOVERNOR

(Fui_=Ln\ <Llv. ku

DEPT.OF ENVIRONMENTAL CONSERVATION Telephore:(Q07)
Address:

POSITION PAPER

Bill No. HB 149 Date: March 20, 1987
Title: An Act relating to certain oil Contact: Randy Bayliss
terminal operators. 465-2600

Department®s Position

We do not support the bill. Insurance and other means of providing proof
of responsibility requirements are available to electric cooperatives for
satisfying the department®s requirements under AS 46.04.

Effect of the Bil 1l

HB 149 amends the department®s oil pollution statutes (AS 46.04) to exempt
all electric cooperatives that operate an oil terminal facility with a
storage capacity of 10,000 barrels or more from demonstrating proof of
financial responsiblity to the department. Under AS 46.04.040, all oper-
ators of offshore oil exploration and production facilities, tank vessels,
oil barges, and oil terminal facilities with a storage capacity of 10,000
barrels or more must show to the department that they are financially
capable of compensating for damages that might result from oil spills at
their facilities. The amount of financial responsibility required under
AS 46.04 for oil terminals, such as those operated by electric cooperatives,
is $10 per barrel of storage capacity or $1 million, whichever Iis greater.
Financial responsibility may be demonstrated by self-insurance, guaranty,
insurance, or surety bond.

Impact on the Agency

HB 149 will have no fiscal impact on the department.

Commissioner



r'.

NAKNEK ELECTRIC ASSOCIATION ,,INC
POST OFFICE BOX 118 « NAKNEK, ALASKA 99633 - PHONE (907) 246-4261

November 1, 1985

Rep. Adelheid Herrmann Sen. Fred Zharoff
P.O. Box 63 P.O. Box 405
Naknek, AK 99633 Kodiak, AK 99615

RE: STATUATE COMPLIANCE TO FINANCIAL RESPONSIBILITY
Your Honors Herrmann & Zharoff:

This past and previous Kear extreme problem has arisen with
this Association, Naknek Electric Association, (N.E.A.) and
our nei hborlng cooperative, Nushagak Electric Cooperative,
(N.E.C_.? and the Alaska Department of Environmental Con-
servation. (D.E.C.

Compliance satisfaction with the Department to Section 1 as
46.04.040 (e) "Financial Responsibility" as formed in the law
provides a ver% constraining element for a small rural utility
to provide $1,000,000 in financial responsibility, or bonding,
or assurity.

We are put into this situation due to our geographic and econ-
omic location. With the req'.irements of providing economic
and reliable electric service to our given service areas, we
must have fuel, our fuel requirement constitutes near 50% of
our production costs.

In an effort to reduce our costs, large volume storage vessels
have been constructed by our respective utilities to facilitate
bulk fuel procurement by Lomt bidding. One time a year we
have delivery in our ice bound ports providing a year round
supply along with reducing the exposure of handling fuel

several times a year outside of our property.

The net result has brought down fuel costs per gallon to .8714
for this years fuel. This saving reduced the delivered kilo-
watt hour b{_.OZ%C for each delivered kilowatt hour to the
consumer. ikewise the first 750 kilowatt hours cap for

Power C§st Equalization (PCE) ha
of .02%$, saving the PCE fund §1
This saving is for the State of
the cooperatives.

s realized the same reduction
68,885 for the two cooperatives.
Alaska by prudent action of
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HERRMANN & ZHARUFF
November 1, 1985

Now then, the D.E.C. comes forth with unbending rules, reg-
ulations, and law forcing expenditures for premium of un-
obtainable insurance and or surity bonding, irrevocable line
of credit or proof of financial responsibility; of course,
the last beln% the most desirable but hereto unobtainable.
If we do not have one of the previous required surities we
are outside of the law and subject to severe penalty as well
fas llaelng unable to obtain the necessary permit to off load
uel.

This year, after spendin? nearly 10 months searching the
insurance market, (even from firms sugdgested by D.E.C.,
which incidentally flatly denied or did not respond to cur
broker) we were able to provide D.E.C. with unconventional
one time surity for this years fuel off Ioadln% at our
facilities. ~We have been put on notice that the same
coverage will not be available next year. We, too, an-
ticipate conventional underwriting will not be available
nor will we be able to prove to satisfaction our financial
responsibility tc the unbending D.E.C.

The law as written seems to he directed to non-permanent
principals in the business of transporting fuel rather than
[%ermanent facilities such as ours. (N.E.A. and N.E.C.)

hese two cooperatives have taken due and concerned steps ZC
build the best fuel and service systems we could with

total attention to safety and integrity.

We and all utilities have every intention of continued
existence with address to our responsibilities. What we

are saying is, if we have a spill, we most certainly will
clean 1t ug without the constraints of the law imposing
financial burden upon us, and more important yet, all of

our consumers are members of the community, and our members
derive their livelihood from the sensitive fishe_Y environ-
ment and will see to it that we clean up any spill which may
occur.

With all this discourse, hopefully, the stage is set to
request your legislative efforts to amend Section 1 1 2
of AS. 46.04.040 (e) to read as attached.

[f you have (ﬂuestions with our request for legislation,

please feel free to contact us.

Sincerely,

CEF/sp

cc. Dave Hutchens, Executive Director, A.R.E.C.A.
Roger Kemppel, N.E.LA. & N.E.C., counsel
KEMPPEL, HUFFMAN, & GINDER
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' ALASKA RURAL ELECTRIC COOPERATIVE
1 ASSOCIATION, INC.

237 E. FIREWEED LANE « SUITE 301
ANCHORAGE, ALASKA 99503 « (907)276-3235

January 15, 1

Representative Adelheia Herrmann
Alaska State Legislature

Pouch V (MS 3100)

Juneau, Alaska 99311

Dear Representative Herrmann:

Last November, Claude Franke and Dave Bouker wrote you about a
Broblem they were having — and expecting to get worse — caused
y a statutory requirement tnat they buy strict liability _
insurance for oil spills. 3oth NEC and NEA have increased their

fuel storage capacity in recent years in order to buy
qon1petU|ve|% priced oil ana store it themselves. it was
increasing their tank capacity above 10,000 barrels that makes

this statute apply to them.

For 1935 we went through great difficulty to find a way to help
these two small coops comply 'with the faw. Their re?ular policy
for general liability insurance issued by the ARECA [nsurance
Exchange provided $500,000 of oil spill insurance. There was no
other oil spill liability insurance available for them to buy at

any price.

To get the additional $500,000 in coverage for them, what we had
to do v/as to get them to indemnify the Exchange and post an
irrevocable letter of credit payablg to the Exchange to cover

costs of oil spills between $500,000 and $1 million, and the
Exchange then issued the insurance policy. Thlsllnsurance.gollcy
..et the DEC requirements, but the coops were fuiiy responsible
for ary losses exceeding $500,000 wnicn might have occurred.

Enis arrangement cost them tne fee for the letter of credit arc
tne expenses incurred by tne Excna.oge f«r setting it uP. Much
more Importantly, tills approach tied up a na/T part of rnoir
credit capacity which then could not be used for normal cusir.ess

requireswnta.

democracy in action



entire risk 2_f_the_$| million policy lim it, and..have the Exchange_
issue the $1 million policy. But this would use nearly their
entire line of credit! They might not even be able to borrow the
money to buy the fuel w hich they would have soleresponsibility

to clean up if they spilled some of it.

This is an absurd situation w hich requires a legislative solution
this session. Claude and Dave sent you a draft providing an easy
way of resolving the problem. Qur idea is that a certificate o f
public convenience and necessity for a utility should be proof in
its e |f of financial responsibility. A utility isn't going
anywhere. | f a spill occurs, they will s till be there and have
the financial ability to pay for the clean up.

After consulting with the attorney who drafted it, I have
slightly reorganized the proposed statutoryamendment. We hope
you w ill introduce a b ill to resolve the problem being
experienced by NEC and NEA and push it through to passage.

Sir>cerely,

David Hutchens

Executive Director

DH/CF

cc: Claude Franke, NEA
Dave Bouker, NEC
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DEPT. OF ENVIRONMENTAL CONSERVATION qudn%(g)g%s-z%s
Juneau, Alaska 99811

January 27, 1986

>ell 0 |
vIJAI't Lj ~ 1200

Mr. Dave Hutcheas

ARECA Insurance Exchange

237 East Fireweed Lane, Suite 301
Anchorage, AK 99503

Dear Dave: #

" During your phone call ,"ast week to myself and Paul O"Brien, Manager of the
O1l Pollution Program, problems of obtaining adequate insurance coverage
for oil pollution damages were discussed. Paul agreed that 1 would review
our files ad send you the names of Insurance underwriters that have-,cur? .
rent policies In force; |1 reviewed._the -files .ad care u with four .under-
writers and information on what other fuel handling companies are doing™
(enclosed); 1 am also sending a copy of the report from the TaskForce on
Insurance Availability ad Pricing. r

The Department of Commerce and Economic Development, Division of Insurance
, said they can provide ''special market assistance” to the broker, their

address is on the Task Force report. We will continue to work with the
industry iIn every way that we can.

Sincerely,

Glenn Adams
Oi1l Pollution Control
Division of Environmental Quality

cc:  Keith Kelton, Director
Bill Ross, Commissioner
— Representative Adelheid Herrmann
Representative Rich Yehling
Senator Fred F. Zharoff



January 23, 1986

INSURANCE INFORVMATION FOR FUEL STORAGE FACILITIES

The following information is taken from current files that require proof

of financial responsibility for oil pollution for "fuel storage facilities.”
This 1nformation s not an endorsementor recommendation but is provided

in an attempt tohelp locate iInsurancecoverage that will comply with

Sec. 46.04.040(e) and 18 AAC 20.065.

Insurance underwriters and brokers that have currently active policies:

1. Lloyd"s London and various companies
Broker - Pacific Intemational Brokers, Ltd.

2. Employers Mutual Casualty Company
Broker - Mutual Marine Office, Inc.

3. National Union Fire Insurance Company of Prttsburgh, Pa.
Broker - Alaska 100 Insurance

4~ Midlands Insurance Company, Inc.
by West Coast Marine Managers, Inc.
Broker - Nasman and Associates, Inc.

The 34 fTiles (representing 67 facilities) are broken dowm to show how
many are using other means of providing proof of financial responsibility.

Surety Bonds 4
Guaranty 3
*Sel f-Insurance 12
Govermment 3
Insurance 8
Other 7

* Sare use this means to cover deductible or financial records require-
ments for guaranty.

Of the eight showing iInsurance as their preference, five have policies
that expired this December and January and are trying to renew their
policies. There are seven new owners/operators that have not returmed
their application forms or showmn what means of proof they intend to use.

Glenn Adams



ALA%KA: RURAL ELECTRIC CgOPERATIVE
ASSOCIATION, INC.

237 E. FIREWEED LANE « SUITE 301
ANCHORAGE, ALASKA 99503 « (907) 276-3235

February 21, 1986

Representative Mika Davis, Chairman
House S pecial Committee on O il & Gas
Alaska State Legislature

Pouch V (MS 3100)

Juneau, Alaska 99811

Dear Mike:

As | indicated in our brief conversation yesterday afternoon,
we would really lik e to get HB 628 moving and hope you w ill schedule
it at the earlie st opportunity. This letter is in response Ho] a
request from Jonathan for additional information.

Enclosed is a copy of my le tter to Representative Herrmann
asking that tnis kind of legislation be introduced. It gives the
background to the problem, specifically for Naknek E lectric nd
Nushagak Electric. Both are cooperatives and members of our

organization.

Also enclosed is a copy of correspondence from Glen Adams, of
the Department of Environmental Conservation, suggesting some other
places to lo ok for means of complying w ith the statute. W hen |
received the le tter from Glen, | gave a copy to our insurance
consultant and broker, Corroon & Black, Dawson and Company. After
they checked out each suggestion, Joe Piccione wrote me a letter
detailing their findings. A copy of this letter is enclosed. It
indicates conclusively that in today's insurance market, compliance
is simply impossible.

Jonathan also asked which utilitie s have this problem, what are
their tank capacities, and how often do they fill their tanks.

At present, Nushagak Electric and Naknek E lectric are the only
utilities which have had dealings with DEC on this issue. Kotzebue
Electric also has new tank capacity sufficient to bring them into
the same problem, but DEC has not yet made an issue of it with them.
Nome Joint Utilities, a municipal utility, is negotiating to lease
tank space to use in 1986. | f their negotiations are successful,
they w ill have sufficient capacity to face the same problem. (1
hope that my responding fully to Jonathan's questions voill not cause

problems for Kotzebue or Nome.)



Representative Mike Davis
February 21, 1986

Page 2 of 2

The tank capacities for these four utilitie s w il vary from
approximately 20,000 to 35,000 barrels. They typically fill their
tanks only once a year. That is why they need so much tank capacity
in these ice-bound communities.

We understand that DEC has offered to "lo ok the other way," but
even a non-willful violation of this statute is a Class B Misde -
meanor. Each day of non-compliance is a separate violation. this
is a serious business that simply must be resolved legislatively.

Thank you for your interest. I f you have additional
information, please le t me know.

Sincerely,

Dave Hutchens

Executive Director

Enclosures

DH:pn
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DEPT. OF ENVIRONMENTAL CONSERVATION '{8%319@7)
OFFICE OF THE COMMISSIONER
P. 0. BOX 0, JUNEAU, ALASKA 99811-1800 (907) 465-2600

March 25, 1986

The Honorable Mike Davis
Alaska State House

P. 0. Box V

Juneau, AK 99811-3100

Dear Representative Davis:

During the last several weeks, the Department hes testified before the Oil
and Gas Subcommittee on HB 628 and has worked with your office and staff

from Representative Herrmann’s office In addressing the difficulties faced

by electric cooperatives In meeting the Department™s oil pollution financial
responsibility requirements. We have also been working closely with the
Division of Insurance and representatives from the rural electric cooperatives
in this matter. Based upon nurerous discussions with legislative staff, the
Division of Insurance, and a representative of the electric cooperatives,

I believe that we have identified ways to resolve these iIssues.

Such a resolution is largely dependent upon the Department addressing two

items: 1) amending our financial responsibility regulations to accept claims

made 1nsurance policies, and 2) clarifying the types of damages that are covered
under the financial responsibility requirements. This letter is intended to
shov the steps | am preparing to take t satisfy these concems, thereby enabling
the cooperatives to meet the Department®s financial responsibility reguirements
In a cost effective manner.

First, 1 an prepared to arend the Department®s financial responsibility
regulations to add claims made insurance policies as an option for oil facility
operators such as tre electric cooperatives. We have worked closely with the
Davision of Insurance on this change and have already drafted language to this
effect. At the sae time that we reevaluate our Insurance requireinents, we
will be looking at the other options available for demonstrating proof of
financial responsibility t determine If ay other revisions to the regulations
Ire necessary.



The Honorable Mike Davi: Qurchi , 1986

With regard to the second iIssue requesting clarification of the types of damages
covered under the financial responsibilit y requirements, ny staff has been in
contact with the Attormey General®s office on this matter. We have been assured
that the Department®s financial responsibility regulations apply to the operator®s
liability to others, i.e. third parties. Therefore, insurance policies should

be available for this type of coverage. There has also been concem expressed

by the cooperatives that insurance is not available to cover the civil damages

and penalities referenced under the financial responsibility statutes. This
position Is predicated on the assumption that insurance will not pay for penalities
of a punitive nature. However, the civil penalty and damage statutes referenced
under AS 46.04.040 are not punitive. In fact, they are used for compensatory

and remedial purposes associated with liquidated damages to the State. It Is

my understanding that insurance iIs available to cover these types of damages.

We have made substantial progress In identifying the issues and we nave worked
to resolve the financial responsibility problem that has been brought before
the Legislature by the electric cooperatives. | believe that the action |
have outlined above will solve the difficulty In obtaining insurance.

It should also sernve to provide more flexibility in the regulations ad
make It easier for facility operators to satisfy the Decartmenc"s financial
responsi-bility requirements.

Sincerely,
J
Bill Ross

Comi ssioner

ac:  Representative Adelheid Herrmann
Representative John Sund
Christian Ulmann, Division of Insurance
Dave Hutchins, ARECA Insurance Exchange
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POUCH V
JUNEAU, ALASKA 99811
(907) 465-4941

House Special Committee on O il and G as

April 2, 1986

Commissioner Bill Ross
Department of Environmental Conservation
P.O. Box 0

Juneau, Alaska 99811-1800
Dear Commissioner RosSS,

The House Special Committee on O0il and Gas rece y held
a hearing on HB 628 and, subsequent to this hearing, conducted
several work sessions on the topic of the availability of oil
pollution insurance to electric cooperatives. Members of your
department, Rep. Herrmann's staff, the Division of Insurance,
the Alaska Rural Electric Cooperative Association, and my
office identified regulatory measures that could be taken to
allow electric cooperatives to meet oil pollution financial
responsibility requirements.

Your letter of March 25 acknowledged that the department

would be willing to make appropriate regulatory changes as an
alternative to the passage of HB 628. It is also my
understanding that the department is willing to take the

following actions in this regard:

1. Amend 18 AAC 20.065 to allow for the submission of
policies issued on a "claims made" basis in addition of
"occurrence" policy forms,

2. Secure an Attorney General's opinion clarifying that
the financial responsibility requirements apply only to
third-party liabilities and not to damages to their own
premises or to penalties or punitive damages, and supply that
opinion to the electric cooperatives and their insurers.

3. As appropriate, either adopt regulatory changes
through the emergency regulatory procedure or enter into an
emergency compliance order with the affected utilities.



Thank you for your assistance
attempting to resolve this matter.
Sincerely,

Rep. Mike Davis, Chairman
House Special Committee on O il and

and

Gas

responsiveness

in
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DEPARTMENT OF COMMERCE
ECONOMIC DEVELOPMENT Wﬁfﬁ?m
DIVISION OF INSURANCE

April 24, 1986

Honorable Mike Davis

Alaska State House

House Special Committee
on Oil ad Gas

P.O. Box V

Juneau, AK 99811-3100

Dear Representative Davis:

Re: HB 623. Oil pollution insurance availabilicy
for electric cooperatives

After receipt of Comissioner Bill Ross®s letter of March 5, 19%,
wnich clarified the types of damages covered under the financial
responsibility requirements, we were In a position t identify poten-
tial markets and have shared that information with the Alaska Rural
Electric Cooperative Association (ARECA). Additionally, we contacted
several underwriters In an attenpt to generate interest In ARECA.

We found several possible options which are, at the present tine,
Deing checked out by ARECAIS insurance broker:

The Intemational Surplus Lines Insurance Company is the only
writer of monoline pollution liability iInsurance at a reasonable
rate. It appears that the electric utilities have a good dance
to obtain Insurance through this outfit.

The Pollution Liability Insurance Association (PLIA) is a recip-
rocal pool that arranges reinsurance for 1ts member companies
covering pollution liability. Alaska Statutes 21.75.020 ad
21.39.110 do not prohibit ARECA from joining such an arrangement.
ARECA might wish to dedk out the requirements for becoming a mem-
ber. Since ARECA is not a member of PLIA, PLIA will write pollu-
tion lLiability in comection with the general liability only if
the whole risk has been submitted by a member company, for iREGn,
that means that they migtt have to split the accounts where Zdlla-
tion liability is reguired.



Honorable Mike Davis -2- April 24, 1986

Further, we found other Insurance companies that would write under the
conditions outlined by Commissioner 3il1l Ross of the Department of
Environmental Conservation. However, they did not seem to be very
cost efficient. We also made recommendations on how to limit the
liability exposures and, consequently, obtain a better rate.

We will continue to touch base with the insurance companies and nRECA
and try to improve communications.

IT you want or need more discussion, 1 will be happy to expand on chis
letter.

Very truly yours

Christian Ulmann
Insurance Market Analyst
Commercial Lines

CU/ss02427

042436a
cc: Representative Adelheid Herrmann

Representative John Suna
Commissioner Bill Ross, Department of Environmental Conservation

Dave Hutchens, ARECA Insurance Exchange



MEMORANDUMI  State S Alask

Hal Brotm
Attorney General
Departi»ent of Law HILEND:
TELEPHONE ND. 465-2600
from Bill r\ush subject Legal Opinion Re:
Commissioner Financial Responsibility
Department of Environmental Statutes AS 46.04.040
Conservation

During the 1986 Legislature, legislation was Introduced to exempt electric
cooperatives from the Department of Environmental Conservation®s oil pollution
financial responsibility requirements. The filing of this bill was triggered
by the difficulties that the cooperatives were experiencing 1n obtaining oil
pollution Insurance to meet the financial responsibility requirements of -~
AS 46.U4.040. This Department, the Division of Insurance, and the Department
of Law worked closely with legislative staff and representatives from the
electric coops to ldentify and resolve the insurance problems. ;
During hearings and discussions on this legislation, the electrtc cooperatives,
raised concerns that the types of oil spill damages that they believed to ke—
included under the financial responsibility regulations make 1t difficult to
obtain insurance. Insurance representatives for the cooperatives indicated

that insurance is not available for damages to the insured®s own property or

for penalties O damages of a punitive nature. The insurance industry maintains
that insurance is only available for oil spill damages caused to third parties.

Consequently, during discussions of the bill, you office advised me that

financial responsibility requirements did, iIn fact, extend only to third

party liabilities. We were also informed that the Department®s oil spill
penalty and damage statutes are clearly not punitive but instead are used
for compensatory and remedial purposes. I indicated my understanding of

this advise in a March 25 letter to Representative Mlke Davis.

As part of my effort to resolve this Issue administratively, 1 agreed to
request an Attorney General®s opinion confirming the oral advise on the
scope of damages that are compensable under our financial responsibll*ty
statutes. However, since the legislative session ended, we have found in
our files a memorandum of advice dated May 13, 1982 that addressed most
of the questions regarding financial responsibility that have been raised
by the insurance representatives for the electric coops. Consequently,
the only questions that remain to be answered concern the issue of third
party liability coverage under the financial responsibility statutes.
Specifically, 1 would appreciate your opinion on the following questions:

° What kind of oil spill liability (e.g. third or first party) Iis
incurred by an oil operator demonstrating proof of financial
responsibility under AS 46.04.040(i)? In other words, does the law
require the operator to provide proof of financial responsibility to
cover oil spill damages to the operator®s own premises?



Hal Brown C ® -2- ( A 17, 1986

Attached are copies of HB 628, ny March 25, 1986 letter to Representative
Davis, his response of April 2, 1986, and the 1982 memo of advice for
your Information. IFf your staff has any questions on this matter, Paul
O"Brien, oil spill program manager, can provide additional Information,
Thank you for your assistance.

Attachments
cc: Doug Hertz

PO/bb



P. 0. BOX 350 DILUNGHAM, ALASKA 99576 . AREA CODC (907) 842

January 28, 1987

Senator Fred Zharoff
Representative Adel held Herrmann

Thank you for giving us the opportunity to share some thoughts with

you this date/ Unfortunately 1 have a prior commitment and so will
not bo ablo to convnunicato with you 1n person but hopefully this

short note will be better than nothing.

There are two major issues that are of concern to Nushagak Electric
as well as to most of the rest of the rural utilities to some degree.

2.

The second Issue involves the financial responsibility insurance
required for '"terminal operators™ as outlined in AS 46.04.040.
This statuteadversely impacts Naknek Electric, Nushagak Electric
theClty™o.f Nome and Kotzebue Electric because it requires that
terminal operators'™ 1.E., these entities having over 10,000
barrels of fuel storage to purchase financial responsibility

insurance for the trans-shipment of fuel oil across the dock to the
tank farm.

For Naknek Electric and Nus"iagak Electric, this process takes about

36 hours each and in 1986 we each had to buy iInsurance costing 510,400
to comply with the statute. This cost each one of Nushagak Electric
consumers about $10.00 each.

This issue was raised in HB 628 which was sponsored by Herrmann and
Adams last year. Unfortunately it did not go anywhere. However the
problem is still with us. It seems to me that the statute was orig-
inally Intended xor oil terminals and shippers who may have been
characterized as Delng of a more temporary nature. We, the utilities,
are not temporary™— We are a permanent part of the comarrSLy and pro-
viding a necessary community service. In doing this, we have complied
with all Federal and State regulations relevant to fuel handling.

The U.S. Coast Guard oversees our fuel loading process. With all of
the precautions taken, 1 find 1t difficult to reason why the State
Statutes should require these rural communities to provide evidence
of Ffinancial responsibility when they are least capable of doing so
and when the U.S. Government does not require it.

Thank you again for your time and consideration of our concerns. |
know 1 speak for all of the NEC Board of Directors and Membership of
the Co-operative when 1 wish you a productive session this year in
Juneau.

Yours very truly,

ik Iir-n/C r f



Oil Spill Financial Responsibility Requirements

1. Who must prove fTinancial responsibility for potential oil
spills.

AS 46.04.040(a) - Everyone who operates an oil terminal
facility.

AS 46.04.120(11) defines oil terminal facility as anyone
who transfers, processes, refines or stores oil on c =
near water.

AS 46.04.050 exempts fTacilities with Iless than 10,000
barrels of storage capacity.

2. Liabilities for which financial responsibility must be proved.

18 AAC 20.035 requires proof of fTinancial ability to
respond to damage for each pollution incident covered
by AS 46.04.040(i1)

AS 46.04.040(1) simply refers to the following:

AS 46.03.760(e) - Liability to the state for Tull
amount of direct and indirect cleanup costs.

AS 46.03.822 - Strict liability (without regard to
fault) for damages to persons or property
(public or private) resulting from an oil spill
unless the operator can prove the spill resulted
from an act of war, intentional or negligent act
of an unrelated third party, negligence by the
U.S. Government or State of Alaska, or an Act of

God.

AS 46.03.258 - Liability to the state for penalties
of:

$10.00 per gallon of oil in fresh water;
$2.50 per gallon of oil iIn an estuary;

$1.00 per gallon of oil in unconfined
saltwater.

Penalties can be multiplied by 5 as
punitive damages.

AS 46.03.760(a) - Liability to the state for civil
penalties of $500 to $100,000 for a violation
and $5,000 per day for each day the violation
continues.



3. Amount of financial responsibility which must be proved.

AS 46.04.040(a)requires $10 per barrel of storage
capacity or $1 million, whichever 1is greater.

4. How an operator can prove fTinancial responsibility.

18 AAC 20.045 - Possession of Federal Maritime
Commission certificate. Not applicable to utilities.

18 AAC 20.055 - Self-insurance. To qualify, an operator
must maintain "working capital and net worth™ iIn the
amount required iIn AS 46.04.040(a)-(c)— ($1 million).
In the Statute, AS 46.04.040(a), the term "working
capital and net worth"™ are net used. The Statute
speaks of ™"ability to respond."

18 AAC 20.065 - Insurance. Underwriter must be an
admitted carrier or approved by the Division of
Insurance. The policy must be written on an

occurrence policy form.
18 AAC 20.075 - Surety Bond. The surety must be
registered to do business in Alaska, possess a

current U.S. certificate and have sufficient
underwriting capacity.

18 AAC 20.085 - Guaranty. This permits some other entity
to qualify as a self-insurer and then guarantee the
operator"s fTinancial responsibility.

5. Criminal penalties for violations.

AS 46.03.790

(@ Violation is a Class B misdemeanor.

() Wilfull violation is a Class A misdemeanor.

(c) Each day of violation iIs a separate violation.



NAKNEK ELECTRIC 1NC.

POST OFFICE 30X 113 . NAKNEK, ALASKA 99633 « PHONE 1907) 2-16-4261

November 1, 1985

Rep. Adelheid Herrmann Sen. Fred Zharoff
P.0O. Box 63 P.0O. Box 405
Naknek, AK 99633 Kodiak, AK 99615

RE: STATUATE COMPLIANCE TO FINANCIAL RESPONSIBILITY
Your Honors Herrmann s Zharoff:

This past and previous year extreme problem has arisen with
this Association, Naknek Electric Association, (N.E.A.) and
our neighboring cooperative, Nushagak Electric Cooperative,
(N.E.C.) and the Alaska Department of Environmental Con-
servation. (D.E.C.)

Compliance satisfaction with the Department to Section 1 as
46.04.040 (e) "Financial Responsibility" as formed in the law
provides a very constraining element for a small rural utility
to provide $1,000,000 in financial responsibility, or bonding,
or assuritv.

We are put into this situation due to our geographic and econ-
omic location. With the requirements of providing economic
and reliable electric service to our given service areas, we
must have fuel, cur fuel requirement constitutes near SC's of
our production costs,

In an effort to reduce our costs, large volume storage vessels
have been constructed by our respective utilities to facilitate
bulk fuel procurement by joint bidding. One time a year we
have delivery in our ice bound ports providing a year round
supply alcr.g wisn reducing the exposure of handling fuel
several times a year outside of our property.

The net result has brought down fuel costs per gallon to .3714
for this years fuel. This saving reduced the delivered kilo-
watt hour by .02>sC for each delivered kilowatt hour to the
consumer. Likewise the first 750 kilowatt hours cap for

Power Cost Equalization (PCE) has realized the same reduction
of .Q2k<7, saving the PCE fund $163 ,385 for the two cooperatives.
This saving is for the State of Alaska by prucent action of

the cooneratives.



PAGE TWO
HERRMANN & ZHARur¥F
November 1, 1985

Now then, the D.E.C. cones forth with unbending rules, reg-
ulations, and law forcing expenditures for premium of un-
obtainable insurance and or surity bonding, irrevocahle lir.s
of credit or proof of financial responsibility; of course
the last being the most desirable bur hereto unobtainable.
If we do not have one of the previous required sureties we
are outside of the lav/ and subject to severe penalty as wel'
as being unable to obtain the necessary permit to off lead
fuel.

This year, after spending nearly 10 months searching the
insurance market, (even from firms suggested by D.E.C.,
which incidentally flatly denied or did not respond to cur
broker) we were able to provide D.E.C. with unconventional
one time surity for this years fuel off leading at cur
facilities. We have been put cn notice that the same
coverace will not be available next vear. ve, too,
ticipate conventional uncervritmg wi__ not ce avai_ao_a
nor will we be able to prove to satisfaction cur financial

responsibility to the wunbending D.E.C.

The law as written seems to be directed to ncn-oermanant
principals in the business of transporting fuel rather mar
permanent facilities such as ours. (N.E.LA. and N.E.C.)
These two cooperatives have taker, due and concerned steps t
build the best fuel and service systems we could with

total attention to safetv and intecritv.

We and all wutilitie s have every intention of continued
existence with address cc ;ur responsibilities. evr.a:

are saying is, if we havs a Sti||, we mes'

lean it up witr.cut the constraints or tne _aw imposing
financial burden upon us, and more important yet, a il of
our consumers are memcers the Community, and our members
derive their livelihood frc: :he sensitive fishery environ-
ment and will see to it that we clean up any still which mav
occur.

With ail this discourse, hopefully, the stage is set to
request your legislative efforts to amend Section 1 j C
of AS. 46.04.040 (a) to read as attached.

lc you nave questions witn cur recues: ror .egisiation,
please feel free to contact wus.

Sincerely,

6G.E. Franks, 0O-engrai Manage; /Dave Ecuxer, Cenerai Manac

Naknek Electric/Assoc., Cr.c Nushagak Electric Jooerative

Dave Hutchens, Executive Director, A.R.E.
Reger Kemppel, N.E.A. i N.S.G., counse

vryoorr a 7 TN
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S Mar ™ F 1 ALASKA RURAL ELECTRIC COOPERATIVE

ASSOCIATION. [INC.

37 E. FIREWEED LANE «SUITE 301
ANCHORAGE, ALASKA 99503 «i907) :T6-3235

January .a, 1950

|=presen:aci'.'e Adelheid Hermann
Alaska 5cate Le isiacure

Houcn V! 3

juneau, A-asXa 3931—
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entire risk of the $1 million Eolic limit, and. have the Exchange,

issue the $1 million policy. But this would use nearly their
entire line of credit! They might not even be able to borrow the

moneY to buy the fuel which they would have sole responsibility
to clean wud if thsv suilled tome of it.

This is an absurd situation which requires a legislative solution
this session. Claude and Dave sent you a draft providing an easy

Wa% of resolving the prchiem. Cur idea 1is toat a certificate o:
public convenience and necessity for a utility sr.cuib ce erect in

itself of financial responsibility’. A utili:
anywhere. If a Sf]|| occurs, tr.ey will still
the financial acilitv to cav for the clean u

After consulting with tne attorney who Jrafted ..,
silently reorganized the proposed statutory amendment,
you will introduce a bill to resolve tne proclem zeir.c

-o>ram.

David Hutchens
Executive Director

DH/C

Claude Franke, NEA
Dave 3ouker, NEC



BILL SHEFFIELD, COVERHOR

DEPT. OF ENVIRONMENTAL CONSERVATION EWZG&
0

Juneau,

Alaska 9931

January 27, 1935

Mr. Dave Hutchens

ARECA Insurance Exczange

237 East Fireweed Lane, Suite 301
Anchorage, AK 99503

Sear Dave:

Curing your onone call ‘'ast week to myself and Paul 0'3rien, Manager of tne

Oil Pollution Program, problems of cotaining adequate insurance coverage
for oil pollution damages were discussed. Paul agreed that | would review
our files and send you the names of insurance .underwriters that have-.cur-

rsnt policies in force; | reviewed.the -fil es and came up with four under-
writers and information on what other fuei handling companies are doing-
(enclosed); I am aiso sending a copy of the report from the Task Force cn

Insurance Availability and Pricing.

The Department of Commerce and Economic Development, Division of Insurance
said tney can provide "special market assistance" to the broker, their
address is on the Task Force report, 'ne will continue to work with tne
industry in every way that we can.

* 3’e.nn Adams
Oil -dilution introi
jilision of Environme.ntal Dualit’

Keith Kelton, Director

Sill Ross, Commissioner
Representative Adeiheid Herrmann
Representative Rich Yeniing
Senator Fred F. Zharoff



January 23, 1936

INSURANCE INFORMATION FOR FUEL STORAGE FACILITIES

The following information is taken from current files that require ore
of financial responsibility for oil pollution for "r'uei storage facili
This information is not an endorsement or recommendation out-s orovid
in an attemot to help locate insurance coveraae t.nat willtomoiv with
Sec. -16.04.0.10(e) and 13 AAC 20.065.

Insurance underwriters and brokers that nave currently acti/e ooiicies

1. Lloyd's Loncon and various companies
Brcxer - Pacific International Brokers, Ltd.

2. Emoloyers Mutual Casualty Company
3ro<er - Mutual Marine Office, Inc.

3. National Union Fire Insurance Ccmoany ofPittsburgh. 3a.
3rokar - Alasxa 100 Insurance

m Midlands Insurance Ccmoany, Inc.
oy West Coast Marine 'mm'anagers, Inc.
Broker - Nasman and Associates, Inc.

The 31 files (representing 57 facilities) are :ro<en cown :0 Snow -ow
many are using otner means of providing proof of financial “esoensio:l;

Surety Bones

Guaranty j
*Seif- Insurance 12
Covernment

Insurance 3
Otner /7

T Some use this means to cover deductible or financial -eccras -equire-
nents for guaranty.

Of the eignt snowing iinsurance as their cre'erenca, five nave oolicies
that expiree this Cecearoe." ano January and are cry; no to renew their

oolicies. There are s.aven new owners/operators t.nat nave Nnot -eturred
t.neir application 'errs or snown mmma -earns of roof they -nteno to use



ALASKA RURAL ELECTRIC COOPERATIVE
ASSOCIATION, INC.

237 E. FIREWEED LANE * SI'ITE 301
ANCHORAGE. ALASKA V9503 e t'Xm 27f»-.";35

February 21, 19ss

Representative Mike Davis, Chairman
House Special Committee on O il 3 Gas
Alaska State Legislature

Pouch V (MS 3100)

Juneau, Alaska 99311

Dear Mika:

As | indicated in our brief conversation yesterday afternoon,
we would really lik e to get HB 623 tioving and hope you w ill scnedule
it at the earliest opportunity. This letter is in response to a
request from Jonathan for additional information.

Enclosed is a copy of my letter to Representative Herrmann
asking that tr.is kind of legislation be introduced. It gives tn e
background to the problem, specifically for Naknek E lectric and
Nushagak Electric. Both are cooperatives and members of our

organization.

Also enclosed is a copy of correspondence from Glen Adams, of
the Department of Environmental Conservation, suggesting seme other
places to lo ok for means of complying w ith the statute. When C
received tne letter from Glen, | gave a copy to our insurance
consultant and broker, Corroon i Black, Dawson and Company. After
they checked out each suggestion, Joe Piccione wrote me a letter
detailing their findings. A copy of this letter is enclosed. It
indicates conclusively that in today's insurance market, compiier.ee
is simply impossible.

Jonathan also asked which utilitie s have this problem, what are
tneir tank capacities, and hew often do they fill tneir tanks.

At present, Nusnaaak Electric and Naknek Electric are tne cn.lv
utilities wnicn have naa dealings vit.n DEC on this issue. Kotzebue
Electric also has new tank capacity sufficient to bring mem into
the same problem, but DEC has .not yet made an issue of it with mem.
Nome Joint Utilitie s, a municipal utility, is negotiatm a tc lease
tank space to use i.n 1986. if their negotiations are successful,
they w ill have sufficient capacity to face the same problem. ;
nope that my responding fully to Jonathan's questions will act cause

croblems for Kctteoue cr Nome.)



Representative Mike Davis
February 21, 1986
Page 2 of 2

The tank capacities for these four utilities will
approximately 20,000 to 35,000 barrels. They typically f
tanks only once a year. That is why they need so mucn taru-
in these ‘ice-bound communities.

We understand that DEC has offered to "lock the other
even a non-willful violation of this statute is a Elass
meanor.  Each day of non-compliance is a seoarate violatic
IS a serious business that simply must be resolved legislat:

. Taan< vcu vour -rest. It vou rave act
information, olease Let me knew.

jincerexv,

Dave Hutchens
Executive Dirac

tncicsures
33:0h
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DEPT. OF ENVIRONMENTAL CONSERVATION WC&J
OFHCE OF THE COMMSSIONER
2. 0. BX 0, JUNEAU, ALASKA 99811-1300 (Q07) A65-1500

am Is. .ex

The HonoraDle Mike Qavis
Alaska State House

3.J. Box 7

Juneau, AK 99811-3100

Dear Representative Davis:

During tre last several weeks, the Department nes testi-"iea cercre tre Ol
ama Gas Suoccmittee on H3 623 ama has worked with your orfice ama staf*

fron Reoresentative Herrmann®s office iIn addressing tre difficulties -acec

py electric cooperatives In meeting tne Department™s oil coi“ution -inane:ai
responsibility requirements. We nave also seen working closely with te
Division of Insurance and representatives fron the rural electric cocoerat:ves
in this matter. 3ased upon nurerous discussions with legislative staff, ere
Division of Insurance, ama a reoresentative of the electric cooperatives.

I believe that we havwe 1dentified ways to resolve these iIssues.

Such a resolution i1s largely dependent upon the Department addressing two

iters: 1) arending our financial responsibility regulations t accept claims

meee Insurance policies, ama 2) clarifying the types of danages that are covered
under the financial responsibility requirements. This letter is intendeo t©
sov tre steps | an preparing to take to satisfy these concems, thereoy e.reoling
the cooperatives to meet the Department™s financial responsibility requirements
in a cost effective maer.

rirst. ! an prepared t amred the Department®s financial resoonsidn 11ty
regulations to acj claims mace Insurance aolicies as an mian “or o1l mect it/
operators sucn & tre alactric cooperatives. £ nave worked closely with tre
Division of Insurance on this change au mnave already iIrartea “menace to aiis
effect. At tre sare time that we reevaluate wr iInsurance Eeequirements. e
«ill re looking at the other jptions availaole for -emr-straring j-"aof of
—-inancial responsibility to determine ir ay other <"eviJios 0 the “adulations
me necessary.



The Honorable Mike Davisv —2- >.arch 25. 1986

With regard to the second issue requesting clarification of the types of damages
covered under the financial resconsibil,cy requirements, my staff has been in
contact with the Attorney General’s office on this matter. We have been assured
that the Department's financial responsibility regulations acply to the operator
liability to others, i.e. third parties. Therefore, insurance policies snouid
be available for this type of coverage. There nas also been concern exoressea
by the coooeratives that insurance is rot available to cover the civil carnages
and penalities referenced under the financial responsibility statutes. This
position is predicated on the assumotion that insurance will not pay for tenant
of a punitive nature. However, the civil oenaity ana damage statutes referenced
under AS 46.04.040 are not punitive. In fact, they are used for comoansetsry
and remedial purposes associated with licuiaatea carnages to the State. It is
my understanding that insurance is available to cover t.nese types carnages.

.ie_ nave maae substantial progress in identifying tne issues ana we -ave .*er<ea
to resolve the financial responsibility problem that has been crcugnt ce-'cre
the Legislature by the electric coooeratives. I oeliave t.nat tne action |
have outlined aoove will solve the cif'icuity in obtaining insurance.

It should also serve to orovice more flexibility Jn t.ne -'egui ations ana
naKe it easier for facility operators to satisfy tne Department’s J*nanc:ai
resoonsi-bility reauirements,

Sincereiy,

3iil Toss
Commissioner

Representative Aaelheia Herrmann
Representative John Sund

Christian Ulmann, Division of Insurance
Dave Hutchins. ARECA Insurance Excnance
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House Special Committee on O il and G as

April 2, 1905

Commissioner 3111 Ross

Department cf Environmental Conservation
P.O. BOX 0

Juneau, Alaska 99311-1300

Dear Commissioner RosSsS,

The House Special Committee on Oil and Gas recently held
a hearing on HB 628 and, subsequent to this hearing, conducted
several work sessions on the topic of the availability of oil
pollution insurance to electric cooperatives. Members of your
department, Rep. Herrmann's staff, the Division of Insurance
the Alaska Rural Electric Cocperative Association, and my
office identified regulatory measures that could be taken to
allow electric cooperatives to meet oil pollution financial
responsibility requirements.

Your letter of March 25 acknowledged that the department

would be willing to make appropriate regulatory changes as an
alternative to the passage of HB 623. It is also my
understanding that the department is willing to take the

following actions in this regard:

L. Amend IS AAC 20.065 to allow for the submission cf
policies issued on a "claims made" basis in addition of
"occurrence" policy forms.

2. Secure an Attorney General's opinion clarifyinc
the financial responsibility requirements apply only to
third-party liabilities and not to damages to their own
premises or to penalties or punitive damages, and supply
opinion to the electric cooperatives and their insurers.

3. As appropriate, either adopt regulatory chances
through the emergency re”ujatory procedure or enter into an
emergency compliance order with the affected utilities.



Thank you for your assistance and

responsiveness in
attempting to resolve this matter.

Sincerely,

Rep'. Mike Davis, Chairman

House Scecial Committee on O il and Gas



