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AK 99574} Presented at Lhe Americen Fisheries Society Natwona! Meeting,
September 3-S5, 1989, Egan Convention Center, Ancherage, Alazke

iNT BODUCT ION

The Sunday editorial in the August 20, 15889, Anchorage Daily Mews
caught my eye. 1t sterled with: "when an industry is pressed to defend its
envirgrmental record, the response often follows o familiar paltern. First,
the industry arguss there's no prool 1ts activitios cause any harm, As that
gvidence comes in, defenders say Lherg's not enough and insi1st on more
study. when thuse sfudies bring bad news, the indusiry can blame any dam-~
6ge oh mistakes from the gistont past”

To my surprise, rather thar referring io the of) industry, the editnrial
wenl on 1o discuss the debate over skatewide logging proctices, a debale
rexindled by a 2eries o1 fish ¥ills in logged streams in southeast Alaska
But the editorial could just as easily heve been shaut the debete nver the
ehvironmantel Lrack record of Alyeska, the supertsnkar terminal in Port
Veldez, AK, and the facus of my talk today.

The commion dengmingtor in hoth these industries is the industry stien-
tigt or seientific consultant, Using Alyeska 8% sn exsmple, | will address
two gquestions:

1} 18 there a professional ethics probiem among scisntisls who work for
ar at Alyaska?

) How ¢an industrisl science be contralled =0 results are consistenily
useful to regulatory agencies and the pubhic? (..., hiw do we know
when to trust tnduslry science?)

ALYESKA BACKGROUND INFORMAT ION

Currently about 25% of the United States’ domestic ofl comes from Ales-
ka's North Slope operetrons. The North Slope cryde fiows through the BOO
mile Trans Alasks Pipeie System (TAPS) to the Atlyeska tanker terminal in
Parl Valdez, Alaska, where 1he crude is luaded into tenkers and Lrersported,
primariiy, south.
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Besides betn] 4 tanker tertminal, Alyeske operates tha largest pallast
water treatment tegmingl in the United States. Thig facility has been vper-
ating for rearly years. During this time, Alyesks hss routinely dig-
charged peiraleum hydrocarbons into the &1r and water under distharge
permits authorized, certified, and/or reguteted by the U.5. Enviropmenis)
Protection Agency (EPA) and the alaska Demrtment of Envirgnmental
Cangarvation (ADEC) :

The Alyesko terminal was designegas & model facility butl problems
grose when actual plant constructiggland operation veersd wway from the A
nrigingl design epproved by Cangred®® Driginally the plant was designed in % LM

three ghoses, each phase ihvalved a physica! increase in plant size corres- TR A

ponding o an increase in pipeline throughput {01 1988, 1989 !

Today, however, the plant 15 the exact seme size as when it was built in
1975 despite over & fowr fold increase in pipeline throughpul since startup.
Alyeska ig currently operating in Phage Il o} produttisn (dver 20 mitlion
barrels per day) with only s lit1le aver Phase | plant capacithy 3 bshast
waler sforage fanks instead of the 5 approved by Congress; 18 cruce ol
hulding tapks instead of ihe approved 3Z2; and 3 vapor incinerators instead of
the approved 4.

Ity addition, severe] Key componerls for the baliast waler traatment and
poliution contral systems either are not working properly or are simply
missing from the present facllity. Exsémpies abound: the approved sludge
incireretor and system Tar continuously moratoring effluent water qualtty
wiere never bultl; the heolers Lo help sepgrate o) from watler were disman-
tied; the surface and boktom skimmers in the dissolved seration flotation
cells were removed a8 were the sulphur scrutibers th the vapor recavery
system; nmiles of mild steel pipeling (part of the vepor recovery system) are
corraging allowing 10xic vapars to escape into the stmosphere.

Alyeska ts currently operating under s very sutdated 1580 NFDES permit.
Despite Liberal standards and gvailapility o7 impraved waste water treat-
ment systems, muitiple permit violatisns have heen documented during the
decade in which this permil k8s peenin effecl (GAD 1987, Lawn 1988} The
EPa, supported by ADEC, has requested thet the tevels of arometic hydrocor-
bons {benzene, ethylbenzene, koluene and xylene - BETK) in the effluent be
reduced by as miuch ns 05% in a new NPDES permit which Alyesks is
currently stalling in the ceurts. white the new NPDEE perritt ig bied upoin
legul pracegses, Lo-date o pericd of jusi aver one year, Aiyeska cenlinues 1o
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dischargs highat teveis of hudrocarbons Into the enviroament then the regu-
l1atary agencies consifer acceptabie.

Al Eska's track recard Tar compliance with siate asd frderal air guatity
permilts is just ms abysmel. Alyeska records show that botwesn 1980+ 1987,
the vapor recgvery system was Tully cperationat 6.2% o1 the time angd shul
down 21.4% of the Lime or &n &verage of more than pne day in five
(Anchorsge Times, aprit 7, 1938.E-1). Introductlion of nsturel gas liquids
(NGLs) inlo the pipeline in December 1987 further stressed & aystem aiready
rift with probiems. Tenker emissions during the loading process, sstimated
#8 high as 1,000 tons of hydrecarbons & week, add Lo the totst problem.

How are the oil companies getling awmy with all this? Let's beqin by
gxBmining some of the scientific sludies conducled ql Atyeska 1o onswer
the queslion: is there g professional ethics prablem among scightists who
hava cone studies for or at Alyeska?

crafassiona] Ethics sng Science al Aluesks

In 1977, shartty after startup of operations at terminat, through 1981
twi separale studies were condiailed to delermine actus! versus theoretical
affectiveress of dispersing the efflueni plume as required by the first
WPDES permit. These atudizz were to verify Lhe theorelics!ly -besed boungd~
aries of the miking zone, 8 valume of receiving water required by stats law
to be as smell as practical in which water quality criteria dre waived for
the purposes of dilution of the effluent.

Ore study was conductad by the Institute of Marine Science (tMS), Uni-
versity of Alssks, Fairbanks, under contract to Alyssks (Celonell 1979)
while the second was conducted by Rockwel! Internstiong] under contract Lo
EFA {Lysy] et. al. 1981; Lysy] 1982). Results from doth studias were in
ajreament; computer predictions of dilution raies were not supported by
fiald date whick indicated that a much greater yolume of water was neces-
sary 1o ditute {he effluent plume under the parmit limits. In other words,
thers were extensive permil violations.

Rockwell International studies also developed methodology to measure
aromalic hydrocarbons tn the water column {Lysyj et at. 1980, 1951) and
then, utilizing thiz methadologu, discovered 1het toxic wnmelic hydro-
corbons were being discharged inlo Port Yaldez as g result of Lhe vontinuous
discharge of effiuent fram the Alyesia terminnt {Lysy| 1982)
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The second NPDES permit, issued tn 1980, addressas Lhace findings by: 1)
pstadlighing 1imits on the thscharge of aromalic hydrpcarbons, 2) reguiring
indusiry 1o prodice methodelogy to reduce ar sliminate these compounds in
the effivent, ang; 3) substantiglly incraasing the bounderies of the mixing
zone 50 Algeska csuld operate legaliy

Two studies were contracted by Alycske Lo varify compliance with waler v
quality standsrds. ane to Radian Corparaiion (Hoban et al. 1981} 1n 1981 and -
the other tu Waodward~Clyde Consultants (1986, 1987) 1n 1955-1988 _The wme——-
wWoodward-Ciyde sludy was part of a farger study designed to datermine
whethor BETY crnuld be degreded bielpgically under the in gitu (1e, sub-
arctic) conditions and was initialed after EFA began investligating the issue
of gludge -- ar, rather, lack of siugge.

At any rate, both the Redisn Corporation and the Woodward-Tlyde studies
invoked substantisi and severe ¢riticism. Ouestions about the findings of
the Radian Corporaticn study were raised by Lysy) at Rockwell Internalional
in @ 1982 correspondence with ADEC (Lysyj 1982b) and again by Balden
Environmental Management, Inc. in 1988 whom ABEC contracted to perform
an external audit of the stale's files on Atyeske. The peer review found that
the various BETX compountds were reported in vasity different proportions in
lhe receiving watsrs than were Knownh 10 occyr in the effluent and concén-
trationg did not cerrespond 10 known locetions Of the siratilied ditfuser
plume ttrap zene} casting doubt on the sampling procedures.

To make matlers worse, data presenied in the Radian repart directly
contradicted conclysions in the cover lettér written by Alyeska (Lysyj
13820). Alyeska's conclustons renged fram biatant contradictions of the
data to misteading interpreistions drawn from selective date. Contradictory
and misleaging interpretation af scientific dola was 10 bacarne & habil wilk
Alyeska.

The Infemous "Dye Tracer Study” end "Bench Scele Study” by Woodward-
Clyde Consultants (1966, 1987) are closgic exemples of bad science with
full collaboration from Alyeske The dye trecer study was fraughl with
susterntc errors resulting from proceduryl and equipmen: defiviencies
while the major rrrors were recognized by the authers, orly some of the
erroneous data were invalidaled, such ag the dye concenirations in the top 9
f becaige of the sensitivity of the {luorometer to wmbient light (fatden
Environmental Monagement, Inc. 1288).
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The resyiting dala biases nlroduced by systemin errars were fully
addrassed in & ADEC review (Lawn 1988) which took over SO0 man-hours to
complete. A large wolume of erronaous data was salvaged by applying A
correction ractor. Corrected data revealed 508% mare “spparent @nd proba-
ble vinlations® than reported by wocdward-Clyde Consultants. ADEC also
nuted the poor quadity of the dats due to insufficient informetion, data gaps,
unexplained data adjustments end deviations from the originaily proposed
wark plan, and 1ack of dats on compliance of the botlom of the mining 2on2,

My fovorite example of “devigte dets” gccurred when maximum dye
gconcentrations were "smonthed 1o eliminete spikiness™ (1 C23 0. Wondward-
Clyde Consultants 1986} There was no mentien of the mathematicat formula
nvalyed, bul 11 15 interesiing to nols that lhe difference between using the
“smopthed” dye concenlrelions and the psak concantrations wos usuoliy the
difference between & non-viglation and & vialation.

Alyeska Tor their pert used this study as prosf that their new bigiogical
treatment system wae the long-swailad technology required by EPA to
requce BETY in the effluenl, The decision by Alyeska (and EPA) 10 use & bio-
logical trestment system wgs ilse!fl the product of marginal scienne In the
worids of Prafessor Mark Senjamin whi was hired to review the bench seale
study oy the state ettormey general:

"(The study} was nol conducted with Lhe care, Torethought, or quality
¢ontrol which, to provide & henchimark, would be required of a student
conducting the ihyestigation as par{ of a Masler's degree program’
(Beniarmin 19B88).

Batden Enviranmental Manegemen!, Inc. {1988) was equally acathing in
ils ¢comments:

"Therg are many technology options availabie fer treatment of toxic
and conventional poilutants in Sub=ArCtic environment. Df those that
were considered under NPDES renews] proceedings, hiological treat-
ment was found to be the igagl suiiable to Veldez environmentlal
conditions on technical grounds by Both EPA and Alyesks's expert can-
sultants {Sohio 1900; Sohis 1981; Science Applications International
Crrporetion 19R7)."

I5 il an gceidenl that Wopdward-Clyde Consultants is nol included ameng
Lhe refersnces to Alyeske’s expert consuttants?
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According 1o the experts, the biclogical trestment system at Alyeska
“defies the laws of physics” in Lhe words of Dr. Button (1987, undated), an
emingnt migrobielogist ot the IMS, Fairbarks, hecause the {emperature 13
too cold (especially in winter), the residance time too short. ihe valume of
the impound basing 1ao smail, the fiow rate through the basins too {ast, the
ftow rate ints the hasths too vanable {nd steady slate conditions), ihe
salinity uf the bailasl waler Lon high end/or toe variable, and, perhaps most
nolabiy - the system produces NO SLUDGE. {(Bielogical treatment systerns
produce, typically, larne quantifies of sludgs.)

why 0id Alyeska cenclude thet a biglagical Lreatmen? system would work
at the terminaly Becguse wondward-Clyde Donsultants misapplied the met-
hotelogy te messure BETA developed by iysyj and co-workers in 1980
{Balden Enyironmental Management, fne. 1988). By using too large a sumple
stze {10 liter versus 0.7-1 Yiter os specified by Lysyj et al), the load of
BETH on the adsorpltion tube excesded the tube's adsorption capacity,
Fesuiting in o iarge mass of BETX being lost to he atmasphers during the
sparging process. Woodward~Clyde Consultanpts incorectly ettributed {he
mags of BETY 1est 1o Lhe stmosphera 1o biochemicsl removal.

it was jaker getermined during an audit that ATyeska al¢q misepplied tha
procedurs developed by Lysyj (1982) for monitering the discharge from the
ballast water treatment plant for BETK contenl. This prucedure was design-
ed for on-gite analysis using unpreservaed water samples to be anelyzad
within 2 ke afler tollection. &lyeska sent unpreserved water samples $outh
for ahalysis - the hydrocarbins evaporated - which resulied in snderstated
incorrect resutlts and lec 1o erronepus conclusiohs regarding compliance
with water quatity stanggrds (Ealden tnvironmental Mandgement, Inc. 1988)

Alyeske's unethical practices are not limiled to operstione! mionitaring.
Results from an snvironmeants] siudy in Port Valdez conducted by IMS, Fair-
banke under condrect to Alyesks were surthorized by Atyeskn to show “ihe
water guatily of Port Yaidez has bheen virtually umaffected” py termins
pperatiung” (Anchorage Dally News, July 29, 1882:A- 1) Meanwhile, one of
the reporl's authars (Feder) stated it will rever be possible to ausess
changes that occured in lone eree near the outfell) singe the oi} terminat
became operational” Because EPA changed the sampling points for the study
(Shaw ang Feder 1931),

Whien ADEC reviewed the IMS environmentet report, il fuund several pro-
blafns with methoddtogy, sietielicol analyses and quality cantrol (Howe
1985). For exampie, the sediment chemistry section includes NG stalistical
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snaigsis of the dete; instead conclisions are Dased on visual examination -
EYESALLING - of the duta teblest ADEC further found thst the data did shiw
some gigrificant Tindings thal wers nol prasentad in tha execuiive summary
or cenclysiona, such as petrolewm hydrocarbon contaminalion was more
widespread than in previous yesrs 2% it was present in ALL sediments
sampled in Pert Yaldes in 1997 end, further, that this contaminetion was
highesl near the diffuser gutfail. ADEC ceoncluded that: “(these probiems)
iresl serious doubl on several af the conclusions reached in \he reporis or
reported to 1he media by Alyeska” (Howe 1958).

| think it s f3irly obvious from 1kis sccount that there is sorme very
unethicdl science beind conducted by certain individuals and firms under
contracl 10 Atyeska. 1t should aiso Be obyious from the few examples pre-
senled thal cerlein Alyeska officials ore themselves not shove unethical
behevier. what to do?

Sulutions Part §:
Defining the Good, the Bad and the Ugly

Befure we can drscuss solulions 1o controlling unelhical behavior, tet's
hatter Qefing the problem. The studies ahd examples presented fail into
three calegories:

1} the Gopd examples, 10 which resuits of studies contracted by Alyesks
are ih agresment with results &f indepandenl stuties (eq, Colongl)
1979 & Lysyj et. al. 1981, Lysyj 1982},

2) the Bad examples, in which results of studies contracted by Algesks
disagres with or contradict resulls o independent sludies {eg, Hobon
gt. sl 1981, woodward-Clyde Consultants 1986, 1987 & Lysyj el ol
1960, Lysyj 1982).

in the Bad examples, regulatory sgencies must fudge which sludies 1o
beliave. This puts the regulatory agsncies in an athical dilemma because
they musi make a judgsmeni cs!l. Thig turther divides the stuties inte &

thirg talegory:
I) 1he Ugly exemples, in which regulatory agencies, far whatever reessnn,
make & bed judgement call thus further encouraging unethical science

first example invelves EPA's decision 1o expand the mixing zane 10 SCCUMO- wetbiorn

- AES
?

Unfortunately, warying degress of Ugiy examples abound at Alyeska. The .
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date dispersal of Alyeska's effiuent and issue the second {1900) WPDES
permit. This decigion actually wasn't so bad given the (act that hudrocurbon
monitoring Lecknology was in 1ts Infancy. However, EPA did make &5 bad cail
when the NPDES permil expired in 1983 il ailowed Alyeska to coniipue
aperaling. Thig move proviged Alybska wath zero incentive to develop the
required methodalogy to reduce BETX 10 the effluent. In Tact, alyesks 15 still

operaling under the 1950 NPDES permiti. —

ancther Ugiy example occurred when EPA allowed Alyesks to install a
biclngical treptment system. when EPA decided this, not only did they con-
done the Woodwarg-Clyde Consultants studies, which to reiterste, are
extremely poor science, bul EPA also swallewed Alyeska's econamic ralion-
ate for choosing the biologicat treatment system above the thres more tech-
nologisé|ly advanced (and more expensiva) alternatives; that iy EPA classi-
fied alyeska as a non-profil organization! One only has to read Alyesks's
financial disclosure Lo determing thet Alyesks het mace maore them 312
billton prafit for its ownars since startup.

A Lhird, final, and reslly Ugly exemple occurred in conjunction with ths
axternal ingependent audils of the state's Alyeska files by the ADEC and
Altorney Genzral. Although both pudits agreed and confirmed that some
sludies contracied tyy Alysska, specificaily the Woodward-Clyde studies,
were unreliable Decause of errors, incoensisiencies, smbiguities and poor
quality control, the slate has taken no aclion against Alyaska or its consult-
omts 8% o resit of 1he sudits. Further, o $tate investigator basically absolv-
£d the cohsulling firm and Alyeska by stating that the reports were founit {4
be "begically sound” in direct contradiciion to the results of both augitel
(Anchorage Dally News, June 27, 1988:6-1) T

As an sside, | must note at Uns point thet although North Slape opero-
tions generate B5% of the siate’s revenue and although Alyeska nferates the
lergest ballast water treatment planl in the United Stetes, the sisie has
pravided for only one haif-time position to monitor Alyeska = . you may
make gour ewn ethical judgement call

To be {3ir {0 Lhe regulstnory agencies, seversl factars may contrivule to
their seemingly :nappropriate behavior. Partly at faut ts the EPA permiting
precess 1tself. EFA writes generic permits fer indusiries grouped by size
Bnd type. For 8 specifnic imdustry, EPA Then teifors ke appropriate generic
permit based un, usually, 1ts choice of numeraus scientific studies. How-
evar, Alyaska, baceusa of itg $ize, i51n & class of i%5 own. EPA has no pnor
gxperignce to fall hack on snd must, therefore, rely on studigs provided by

$8°

s
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Alyesks ur contract its own. The sgencies cite budget cuis, Tuck of staff and
too marly ether responsibiltties ta explain why they have had to largely rely
on Alyesks LD provids 11s own compliance dais siffe 1982 .

How can the Bad and the Ugly situaiions be corrected?

Yhat tg Oo About ihe Gogd, the Bad and the ilgly

What has begn tried at Alyeska? External audils, for one. The groblems
wilh externgl audits 85 utilized by the stale are that this was an extreme
megsure taken after the scignce was sirasdy suspect and (hen no attion was
iaken despite findings of tnappropriate scignce. (f external audits are to De
effective tool Tor regulatory agencies, | suggest indapendent sudils be used
reqularily just prior to renewal of major (NPDES) permits gnd the audit
results should be taken serigusly by the agencies, Cost of the gudits should
be borne by industry &< & cost of doing business.

Regutating industiy by Congressionai decree has also been tried at Alyes-
ka withaui much success. In the Trang-Alasks Fipeline System right- of-way
agreement between the Uniled States and the seven oll companies who own
Alyeska, Congress stipulated thot the vaste water treatment facility woulgd
be reviewed ot least once every five years primarily to consider the feagt-
Bility of improving plant performence through advances in water pollution
control tachnology (U5 Cangress Sec. 2TL0). ¥at innanrly 13 ysars of opers
Lion, the terminal has never been reviewed or upgraded. Congressional hear-
ings on Alyeskd operatigns sreg pending, buf, Tike the extarnal audit, the
hearings come after there is a problem. It my opinion Congressiomal decree
should not ke rehsd upan 10 reguiste industry becawse there is no quarantee
ihat the stipulalions will be carried ut in a timely mannar:

Fublic pressure has been tried et Alyesks, but not ¢ilizen's involvement
until very recently (post oil spilld Involvement by Cordove District Fisher-
men United ang Charles Hamel, 8 Yirginia ni! broker, in the aljeska contro-
versy (are they or are they not peltuting?) have been cavered extensively for
years By Anchorage Daily Mews reporier Pattt Epler. One of the fishermen’s
reguects has been for an aclive citizen's overs1gnt ang monitoring commit-
tee such as exists at the lanker Lermingl in Sullom Vor, Scatland, & sicter
terrinal to Alyesks. Such o Sommittee 16 provided for under state stetute
Howeyar, it took an 11 million gallon ol spill to pressure the oil thdustry
inko establishing o citizen's advixory cormities - and the wrasent commif-
Lee falls far shord of citizen’s requests, although it is a beginning.
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Ideaily, the citizen's advisory committae will sarve essentially os inter-
nal guditors. Depending on commitice composilion, the group could either
review or contract scientists to review studies propased &nd conducted by
{he 01l industry The commitize would then make public reconmendstions {0
requletory sgencies boased on rasults of its reviews. Inlernel reviews such
as this would, w theory, not oniy distourage unelhicul science from being
conducted in the first place, but could aise be regponsive enpugh Lo correcl
unethical situstions immediately. In my opinign, interna) autt systems,
whelher composed of citizens or scientisis, are the answer 1o hoth discour-
aqging and correcting unethical sclence.

'Where does that teave us with Alysska? To get back 1o the Sunday
Anchorsge Daily News editorio) (August 20, 198%9); "whan money conflicls
with protecting nature, those with the money oo often get the henefit of
the goudt . ., Only when rsture sterts o reel from abuse do wa start to
reconsider. By then the harm s done. Repeiring the damsege ususlly costs
hora than prevention would have - if it can be fixad at a1t

we need to Tix the problems ot Alueska before we create another Super-
fung site. we need & comprahensive sudit of the entire facility. (Freferabiy,
Dr. Lysyj, who is renown ang getive in his field, could conduct the aydit on
the wasie water Lreatment system) We need an eclive cilizen's advisory
commiitee that is capable of performing internal soientific audits.

what we heve at Alyesks i an attitude problem. | coll it the Cool Hand
Luke Syngrome. The technology exists to trulg reduce - and even alimmnate -
Lhe discharge of texic hydrocerbonsg inio the water snd alr, but the industry
refuses to uttlize it b5 business as usuel at Alyeska Their {rack record
from the prst refiects the way they currently conduct business and the wey
they plan to conducl Dusiness in the future. 11 15 time tg correct their
sliitude - and the way they do business. | appesl to the scientific commun-
ity far halp
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