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PROCEEDI NGS

JUDGE NOBLE: Are the parties ready to
proceed? Good norning. It's July 26th today, 9:03 a.m
We're back on the record before the Energy Facility
Siting Council in the Matter of Application Nunber
2013- 01, Vancouver Energy Distribution Term nal.

| note that we have Ms. Rugh back as our
court reporter. And | also have been told that one
W tness that has previously indicated to be testifying
t oday, which would be M. Roach, who wll be testifying
I nstead on Thur sday.

s there anything we need to do before we
get started with testinony this norning?

MR, KISIELIUS: Not fromthe applicant, Your
Honor .

JUDGE NOBLE: Are you ready to call your
first witness?

MR KISIELIUS: Yes, Your Honor. The
applicant would like to call Dr. Elliott Tayl or.

JUDGE NOBLE: Good norning, Dr. Taylor.
Whul d you rai se your right hand, please.

ELLI OTT TAYLOR
havi ng been first duly sworn, testified as foll ows:

111
111
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DI RECT EXAM NATI ON
BY MR KI Sl ELI US:

Q Wl cone back, Dr. Tayl or.

A Thank you.

Q I'd like to ask a coupl e questions about sone of
the testinony that we've heard over the course of the
| ast two weeks or so, and to start wwth I'd like to ask
you about formation of oil particul ate aggregates.

There was sone testinony in recent days of M. Kat
Bri gham and M. Bl aine Parker on that topic.
Did you review that today?

A | did.

Q kay. So maybe before we get into the details
I'"d just like first for context, can you briefly talk
about the formation of oil particul ate aggregates?

A Certainly. In the natural process of oil within
the water systens, what can happen are two pretty
simlar but distinct processes, and that is oil can
interact with material that's within the water col um.
One formis that oil can contact sedinent, that's
sediment or other material that's suspended in the water
colum, and in nmaking that contact you forma conbi ned
particle. So that's the aggregate.

The ot her process is one where these

aggregate -- particles actually contact the oil itself,
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KI'SIELIUS / TAYLOR

1| say, stranded oil on a shoreline and in that contact

2| wll pick up small bits of oil and then get washed off.
3| And so that's another formof this oil-particle

4| interaction. So one is oil encountering sedinments that
5| are suspended or material suspended in the water colum,

6| and the other one is that suspended naterial actually

7| contacting oil and may be stranded and then lifting bits
8| of that away. Sort of a natural dispersal process.

9 Q Are we tal king about how subnerged oil becones
10 | sunken oil?

11 A No, not necessarily. This is a -- you're

12 | form ng the aggregate but the aggregate has to be nore
13| dense than the water itself to -- and there has to be

14| limted lifting fromturbulence in order for those

15| particles to settle. So you can form aggregates that

16 | are very, very close to or even lighter than the water

17| itself, in which case they'l|l be suspended. |If there's
18 | turbulence they'll be entrained in the water col um.
19 And t hen depending on the actual density of the

20 | aggregate, if you have no turbul ence then that aggregate
21| itself may remain suspended, it may slowy float, or it
22 may sink. |t just depends on what the actual conbined
23 | density of the aggregate is.

24 Q So again, just for context, can you rem nd us

25| your conclusion on that topic given the APl gravity
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1 range of oils that the facility wll handle?

2 A Yes. So the facility is |ooking at 1545 API,
3| and those are all oils that will float on the water

41 colum. And as | nentioned in previous testinony, if
5| you have a right conbination of sufficient energy and

6| sufficient suspended material then you can get sone

7 portion of oil to interact and formthese oil

8| particulate aggregates. But that is likely a small

9 percentage of what would be the fate of a spill itself,
10 | and particularly we're tal ki ng about the heavi er

11 | products.

12 Q What about the conditions, typical conditions in
13| the Colunbia R ver?
14 A So the typical conditions of the Colunbia R ver

15| are you need a lot of energy. So in sone |locations you
16 | may have that kind of energy conditions, but in general
17 | you don't have the energy conditions, and nore

18 | significantly you don't typically have the suspended

19 | sedinent |oad that you need to forma significant anount
20| of oil particul ate aggregate.

21 Q So thank you for that context.

22 | think switching nowto Ms. Brighanmis and M.
23 Parker's testinony on this topic, they suggested that

24 | vegetation, things like algae and mlfoil, could al so

25| act in that capacity. So | want to ask you a couple
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gquestions about that.

First, are you famliar with the vegetation of
the river and where does it grow?

A Yeah. | certainly have seen plenty of beds or
vegetation along different portions of the riverbank
dependi ng on where you are along the river. There are
| ocations. And | think even in their testinony they
I ndi cated in areas where you have a sort of flow you can
get a ot of the al gae and growt h.

Q kay. Let's talk now about what happens in the
event of a spill in the vicinity of sone of that
vegetation. | think M. Parker relied on your testinony
to conclude that vegetation woul d have the sane effect
as sedinment, and then he goes on to say that when the
plants die they sink to the bottomwith the oil.

So what's your response to that testinony? |Is
the interaction between vegetation and oil the sane
thing as oil aggregate formation?

A It's not the sane thing. There's -- first of
all, if you have a spill that enters, a portion of that
oil gets transported into the bed of vegetation, then
you can expect sone of that oil to be -- make contact
wth the vegetation, clearly, and likely will stay
there. Vegetation, particularly at the surface, kind of

tend to slow the novenent of the oil and so it'll hang
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in there to a certain extent.

If there is a suspended | oad of vegetation, so
sone of the dead detritus in vegetation -- (Court
reporter interruption.) Detritus in vegetation is
suspended in the water colum then there can, |ike
sedinent, there can be an oil particul ate aggregate
formed, or OPA. But again, that would be |ikely and
very smaller, much smaller contribution towards the fate
of the oil relative to the floating.

Q Let's swtch subjects and tal k about the gravity
of the oil, and here I"'mreferring to Dr. R ce's
testinony. Dr. Rice testified to a chart that your
col | eague used show ng recovery tines for marshes
exposed to oil spills.

Are you famliar with that?

A Yes, | am

MR KISIELIUS: And, actually, M. Mastro,
I f we could pull up Exhibit 108, in case you need to
refer toit.
BY MR KI Sl ELI US:

Q | want to focus on Dr. Rice's testinony. He
suggested that lighter oil |ike Bakken and heavi er oil
like dilbit account for the oils that were nore
persistent. And so | want to break that down a little

bit. Let's start with just his characterization of the
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1 oils thensel ves.

2 | think Dr. Rice said dilbit -- and this is a

3| quote fromhis testinony -- is very heavy, anong the

4| very heaviest of oils. And he called Bakken Ii ke a fuel
5| oil and anong the thinnest of crudes.

6 Do you agree with that characterization?

7 A Well, as | nentioned before in ny testinony, the

8| two oils that we're tal king about, the dilbit and

9 Bakken, are within a range of oil types and so they're
10 | not at the extrene ends. There are products that are

11 | lighter than Bakkens and there are certainly a nunber of
12 | products that are heavier than dilbits. So they're

13| within the range of the full range of hydrocarbons.

14 Q Now, with that context, Dr. Rice said, as to

15| this chart that's now shown on the screen, that given

16 | those two ranges of oil, he said those happen to be the
17| two different types of oils in this chart here that have
18 | the nost persistence and the nost damage to wetl ands and
19 | cause the | east anobunt of recovery per unit tine.

20 So in your opinion, what, if anything, does the
21| type of oil have to do with the [istings in the chart?
22 A Well, the first thing that | should point out is
23| there is no dilbit or Bakken spill in that list. None
24 | of those spills enconpasses either one of those |lists,

25| so you've got to put that to the side.
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1 But there's a lot of other factors that play

N

Into the recovery and persistence. Long-term
persistence has a ot to do with oil |oading, so how

much actually was deposited, where it was deposited, if

g A~ W

it was on a marsh platformor if it actually nade its

6| way into the marsh soils itself, and then the natural

7| flushing that takes place in that habitat. So the tine
8| of year.

9 There's a nunber of factors that play into that.
10| And | think this report, which is the Mchel and

11 | Rutherford report, as well as their APl report which was
12 | sort of an expanded version of this report, explains

13| that in nore detail.

14 Q Does the type and extent of response and

15 | recovery neasures have anything to do with the tine

16 | inpact shown on this chart?

17 A Very much so. | think that this is really one
18 | of the objectives of the study itself was to |learn from
19| the history of treatnent, not just types of spills but
20| the treatnent that was done on those spills and whet her
21| there was a net benefit gained fromthat treatnent or

22 not. In sonme cases we know, and there's good exanpl es
23| here, and that's what the paper goes on to tal k about,
24 | cases where overly aggressive treatnent actually del ayed

25| recovery.
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1 And so the key there is to understand that if

N

oil does get into a marsh, you need to be judicious
about what treatnent techni ques you're going to use and

to what extent you're going to use those in the marsh.

g A~ W

Q And can you explain, | think Dr. Rice tal ked

6| about the very first entry was the Gulf War oil spill,

7| and he said he didn't want to discuss that one because

8| it's an anonaly.

9 Is that the reason why that's even on the chart?
10 | Does it reflect --

11 A Vell, it's on the chart, clearly, because

12| there's a -- you're looking at a history of spills, and
13| so it's on the chart because that is a historical spil

14| that's been studied to a fairly decent degree. It went
15 | untreated for many, many years, and finally in sone

16| limted |locations sonme treatnent was done.

17 So there's followup and there's the opportunity
18 | to look at the recovery or non-recovery, the del ayed

19 | recovery of very, very heavily oiled marsh in that case
20| that was not treated for nmany years.

21 Q Staying on this topic, the nature of the oils

22| that were -- that this facility will handl e, yesterday
23 M. Hol nes tal ked about an experinent he ran in which he
24 | concluded that even a one-foot wave could drive oil to

25 the bottom of his tank.
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Are you famliar wiwth that testinony?

A Yes.

Q And can you explain what's occurring in this
experi nment ?

A In that case -- | nean | don't know if he
menti oned that the one-foot waves that drove oil to the
bottom of the tank, | have no idea how deep that tank
was. So that was a question.

But that process is that turbul ence that we've
spoken of. And as | nentioned in previous testinony,
one of the natural processes of oil is if you have
tur bul ence you're going to get sone of that oil can
break into droplets, becone entrained tenporarily in the
wat er columm, and once the turbul ence ceases those
droplets would refloat to the surface.

Q Is that the sanme thing as sinking?

A No, no.

Q Switch topics here and tal k about the Mbil GOl
spill and Dr. Rice's testinony about the Mbil G

spill. So first and forenost, Dr. Rice said he couldn't
remenber the APl gravity of the oil involved in that
spill but suggested that it was a, quote, nedium oil
roughly, not as thin as Bakken oil, not as heavy as
dilbit.

Do you agree with that characterization of the
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oil that was spilled in that incident?

A No.

Q Can you tell us what your understanding is?

A Yes. The NOAA report is very specific. It
tells -- it provides information on the tanks that were
ruptured and the oil that was |ost fromthose tanks.
The APl gravities were 12 1/2, 11 1/2, and 5 1/2 API.
And if you recall, an APl of 10 is the sane as fresh
water. So, for instance, the tank that lost 5.5, that's
oil that is heavier than fresh water. It's a clear
si nker.

Q And how do all three oils conpare to the range
that will be handled at this facility?

A Well, they're all heavier.

Q So Dr. Rice said that in response to that spil
that they detected oil in the water columm and they
detected oil in the sedi nents downstream

G ven what you've just explained of your
understanding of the spilled oil, does it surprise you
that oil was in the water colum and then the sedi nents
downst r eanf

A Not at all.

Q And woul d you expect the sane anount of that if
oils of the APl range that this facility will handle

were spilled?
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A No. Again, the APl range for the facility are
hi gher so they're all lighter than what was spill ed.
Even the heaviest of what is being contenplated for the
facility is lighter than even the |ightest of what was
spilled in the Mbil GOl spill.

So we're going to see a lot nore oil -- there's
going to be oils largely, again, wll be floating on the
surface. There may be sone entrai nnent tenporarily
where you have turbul ence and vertical novenent within
the water columm but then likely to resurface.

Q He testified that oil fromthat spill got all
the way to the nmouth of the river in less than three
days, then was carried north up to the WAshi ngton coast
to a couple of bays.

So | want to ask you, based on the review of the
NOAA report, do you agree with that testinony and to
what degree did it reach the nouth, to what degree did
it travel outside of the nouth of the river?

A There were -- sanpling was done and there were
reports both in the NOAA report and in the Park, based
on the international conference, that there was very
| ight and scattered tar balling al ong the beaches
I mredi ately north of the Colunbia R ver nouth. There
was sanpling done so there was corroboration that there

wer e cases, instances of oil along the shorelines, but
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1| both of themwere characterized as very light oiling.

2 The NOAA report goes on to say that it was very
3| quickly dimnished over tine. And when they tal k about
4| the razor claminpact, which they say was negligi bl e due
5| to two things, one, black razor clans in the area, but

6 | secondly because there was negligible shoreline oiling.
7 Q I n your opinion, would you expect the sane

8| result in terns of transport to the nmouth of the river

9| given today's spill response capabilities?

10 A Wl |, given today's spill response capabilities,
11| it's a very different picture today. As we have heard
12| in ny testinony, both witten and verbal, there's a

13 | trenmendous anount of response capability in the river
14 | now conpared to what was available in 1984. You have
15 | prepackaged deposed equi pnent up and down the river.

16 | There's requirenents for response tines, planning

17 | standards that have you noving equi prent and personnel
18 | into predefined targeted | ocations and GRPs for

19 | protection, for contai nnent, for recovery.

20 So it would be a conpletely different response
21| today relative to what happened in '84.

22 Q Yesterday M. Holnmes -- on the sane topic of
23| transport, M. Holnes said that it was highly likely in
24| his opinion that a spill near the facility would reach

25| the ocean. So can you neke judgnents about the
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1 | i kel i hood of spilled oil reaching the ocean from your

2| tabletop spill drill?

3 A We certainly | ooked at a worst-case spill. In

4| our case we were |looking at the full -- you know, we had
5| to assune that there was going to be a full rupture of

6| the largest tank and sonehow that all managed to get

7 into the water. So that was our basic assunption.

8 That assunption, of course, is a volune that's
9| greater than what a vessel spill would be even if you
10 | lost the full load of the vessel. So the worst-case
11| froma tank being suddenly in the water is still nore

12 | than the vessel worst-case spill.

13 We | ooked at the |ikely advancing trajectory,
14 | the | eading edge of that oil downstream and we | ooked
15 | at the equi pnent that would be put in place to recover
16 | that oil, deflect the oil to protect sensitive areas

17| downstream There nmay be sone traces of oil that can
18 | progress further downriver. How far | would not know.
19| But | would think that given today's response

20| capability, what m ght reach the nouth of the river wll
21 be mnimal -- probably, first of all, non-recoverable
22| traces of oil that would nmake it, if it nmade it to the
23 mouth of the river. If it were a Bakken spill, | don't
24 | think we'd see anyt hing.

25 Q Let nme ask, you said you were neasuring or
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1| assumng the spill response capabilities downriver.

2 A Uh- huh.

3 Q What anmount of recovery did you assune for those
4 | response neasures? |s there a planning standard that

S| you use?

6 A When the -- yes. Anpbngst other things, when you
7 | ook at recovery, in the planning standards you're

8 | looking at what you can collect off the water, so you're
9| looking at skinmm ng systens. And when you have a

10 | specific requirenent for a skimer, say you need to

11 | have, say, a 50-barrel-per-day skinm ng recovery

12 | capacity, what we typically do is we take a skinmer but
13| then we de-rate it.

14 The nanepl ate or what the manufacturer says is
15| one thing, but typically in our planning standards what
16 | we'll assune is that we can only get 20 percent of that
17| recovery fromwhat the manufacturer says. And so that
18 | when we tal k about recovery capability, we talk about an
19 | effective daily recovery capacity or an EDRC. And that
20| is typically 20 percent de-rated over what the

21 | manufacturer says.

22 Now, in practicality you may do nuch, nuch

23 | better, and in nmany tests skimers can do nuch, nuch

24 | bpetter than that 20 percent of the naneplate. But that

25| just gives you a conservative neasure so when you have a
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specific recovery capacity, and the analysis we did of
the capacity, skinmmrer capacity for that scenario, the
nunmbers that you see for effective daily recovery
capacities are a fifth of what the actual nanmeplate is.

Q Let's stay on this topic of boons and ot her
response neasures. Dr. Rice acknow edges he's not a
response expert, but also he called into question the
ability to use boons in the river. | think he said,
"It's just hard for ne to concede that boons are going
to be effective." And here | think he was referring to
the currents expected in the river.

So to start with, you' ve been involved in spil
responses in a variety of environnents; is that right?

A Yes.

Q And have you been involved in responses in what
you woul d consider to be nore difficult conditions from
t he standpoi nt of current than the Col unbia River?

A Yes.

Q kay. What's your response to Dr. Rice's
testinony that it's hard to concede that boons are going
to be effective?

A Boons -- boom needs to be configured for the
current conditions, and | think about any spil
responder who has been practicing, exercising, who have

done their honmework knows that you have to acconmopdate
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1 the boomfor different currents. The faster the current

2| the less angle of attack you have relative to the

3| current.

4 So when you tal k about, you know, one knot, that
S| typically is the limt where if you were putting a boom

6 | perpendicular to the current you're going to start to

7 | ose oil and material underneath the boom So what do
8 | you do, you angle the boom and you angle the boominto
9| the current so that you don't have that same force on
10 | the boomface and it's not trying to entrain the oil

11 | underneath it. And the faster the current the tighter
12 | the angle.

13 So it's certainly able to use boom at different
14 | current speeds. Even the GRPs have tables in themthat
15| indicate if the current is 1, 2, 3 knots, these are the
16 | angl es you need to use.

17 Q What about ot her techni ques using boons to

18 | address efficiency? Can you explain? | think Dr. Rice
19 | acknowl edged you can put boons in sequence.

20 Can you expl ain how that works?

21 A Right. So everything |I'mtalking about right
22| nowis just fixed boom And so if you, for instance,
23| want to deflect oil, intercept oil and deflect it to a
24 | collection point, you would position a boomout there to

25| do that work, and then you may put another |ine of boom
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1 behind it and a third |ine behind that and a series of

2 | cascadi ng boom arrangenents. So each successive line is
3| nore protective, it's going to be nore efficient,

4| ultimately, as you add up each one of these. But these
5| are all fixed boom configurations.

6 The ot her operation, of course, with boomis to
7 nove the boom t hrough the water to collect oil. And

8| that's what we typically will call sweep operations.

9 Q So yesterday M. Hicks testified also to the

10 | effectiveness of boons and said, "In ny view, 68

11 | percent, even 91 percent collection efficiency is not
12 | acceptable in the Colunbia R ver."

13 So do you deternmne or estinate the recovery

14| rate of a spill response based on one particular -- the
15 | effective rate of one particular neasure?

16 A No, not at all. | nean, any response is going
17| to entail nmultiple lines of boom nultiple recovery

18 | systens, nultiple containnent systens. And then

19 | inportantly, we can't forget that boomis also used to
20| protect areas, so it's used to deflect or keep oil out
21| of sensitive areas. A lot of the GRPs are calling for
22 | exactly that.

23 And when we talk about efficiency, | think in
24 | his case he was tal king about the Current Buster 2 that,

25| you know, as currents increase or as wave chop
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| ncreases, that particular device, the Current Buster,
| oses sone of its very high rated efficiency. | nean

it's rated up in the al nost 99 percent under -- within
its normal operating range. And if you go outside of

that normal operating range it may start to | ose sone

efficiency.

But that's just one single systemthat's
actually doing recovery. There wll be another one
behind it plus all the boomlines and all the other
skimrers that will be operating as well. So we don't
characterize the response based on a single system at
al | .

Q Let's focus for a second on the Current Buster
boom M. Hicks testified to that yesterday and sone
I nternet research he had done on that technol ogy. Are
there a variety of nodels of Current Buster?

A Yes.

Q And can you rem nd us which one is positioned at
the site currently?

A Current Buster 2.

Q Is that the sane nodel as the one that he
described that requires |arge boats to depl oy?

A No. You don't need | arge deep draft vessels to
depl oy Current Buster 2.

Q And have the nodel s been depl oyed at currents of
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5 knots?
A The nodel has been deployed in currents of 5
knots. It's typically been used extensively, for

I nstance, in Al aska where they have currents of 5 knots
or nore.

Q Going back to Dr. Rice's testinony, he questions
the ability to respond in a tinely manner to a spill on
t he Col unbia, whether at the facility, froma
derailnment, or fromthe vessel. | think he said,
"You're really going to have boons already there so it's
a problem™

What's your view about the avail able spil
response resources along the river?

A Wel |, again, going back to our conversation
about the Mobil QI spill, | nmean what we have now i s so
vastly different than what we had in '84. There are
deposed equi pnent is pre-positioned up and down the
river, exercises done routinely. dearly, having
equi pnment at the facility and likely to be predepl oyed
I n cases of transfers does nean that your response tines
are going to be very, very quick.

If it's nore renote | ocations there may be a
transport tine involved. But there are -- again, the
homework that's gone into the GRP to try to identify

stagi ng areas, boat ranps and | ocations where you can
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access the river via road or via boat are all wth the
goal of shortening that response tine.

Q Dr. Rice also testified about a specific
I nci dent on the M ssissippi, and said, "Boom ng wasn't
able to get there. The recovery here was .3 percent; .3
percent, that's not very nmuch to recover. |t was Bakken
oils that noved easily." So it seens |ike his
expl anati on suggested no boons were used.

Is it fair to judge the effectiveness of spil
response based on an exanple of where boons were not
depl oyed qui ckly?

A | would say that that's not likely the case
here. | would think that boonms in any spill on the
Col unbia R ver could be depl oyed very, very quickly.

But a Bakken, very light crude oil |ike Bakken is going
to undergo very vapid weathering quickly. And so if a
boomis not deployed quickly then there will be a
tremendous | oss of that oil through natural evaporation
processes and natural dispersion processes.

Q Dr. Rice also tal ked about the Enbridge pipeline
spill, again acknow edging it was allowed to spill for
17 or 18 hours before it was discovered.

Does that, again, explain the l[imted recovery
fromthat type of a spill?

A Vell, | wouldn't say there was a limted
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recovery fromthat spill because there certainly was
recovery, but that delay certainly allowed oil novenent
further downriver and allowed it to progress further
downriver. But | would not at all expect anything |ike
a 17- or 18-hour del ayed response here.

Q On that specific spill Dr. Rice tal ked about the
persistence of the spilled oil being nmeasured in

decades. Do you agree?

A Well, there may be small traces of oil. | don't
expect that they would -- if we're tal king on orders of
decades, no. | think there nay be on the order of

years. But these are very w dely dispersed traces and
very degraded oil. | don't think it would be anything
that you would be able to significantly quantify for
very much -- for very nmany years.

Q He al so conpared to the Deep WAater Horizon. |Is
that in your mnd a fair conparison to determ ne what
you' d expect to recover froma spill response?

A The Deep Water Horizon was a conpletely
different type of situation. | nean that's a deep water
well blowout, so it's very, very different fromwhat we
woul d see here.

Q And still on the topic of spill response
techni ques, M. Hol nes tal ked about the use of

di spersants.
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Are dispersants used in the Colunbia River in a
spill response?

A No, not at all.

Q Just a coupl e nore questions.

There's been a lot of testinony in the |ast
several days about conditions on the Colunbia River, and
there's sone testinony about high w nds and chop.

To your understandi ng, do those conditions apply
in the vicinity of the termnal ?

A Wl l, when we went through and | ooked at the
characterization at the facility itself, that would not
be the standard conditions at the facility. You don't
have hi gh sustained winds at the facility, you don't
have a significant wave chop at the facility. There may
be occasi ons when you have a storm bl ow t hrough, a
northern bl ow t hrough, sonething that wll tenporarily
create maybe high w nds, nore wave chop. But that would
be a tenporary, limted event at the facility itself.

And as we tal ked about before, if the conditions
are such that it's sustained winds, for instance, of 35
mles an hour, there's no transfer operations and the
vessel s back up.

Q To your understandi ng, where on the river would
you tend to find those types of conditions?

A Vel l, we heard yesterday, for instance, in the
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1| CGorge, clearly it's a wnd surfing paradi se so you have

2| a lot of high energy conditions through many days of the
3| year and you have good winds. So in that specific

4| location where the winds are funnel ed through the Gorge,
5| you have a higher energy condition.

6 Q And did you hear anything in the testinony that

7| you reviewed that would force you to change your

8 | conclusions or your analysis?

9 A No.

10 MR KISIELIUS: | have no further questions,
11 | thank you.

12 JUDGE NOBLE: Cross-exam nation?

13 CROSS- EXAM NATI ON

14 BY Ms. BOYLES:

15 Q Good norning, Dr. Tayl or.

16 A Good nor ni ng.

17 Q My nane is Kristen Boyles, I'mthe |awer for --
18 | a lawer for one of the intervenors. | just have a few

19 | questions.
20 Do the boons that you're discussing, the regular

21 | boons, effectively trap or capture subnerged oil?

22 A If it's oil that's in the water colum itself,

23| the standard boomw ||l not trap that. The standard boom
24| is designed to intercept oil that's on the surface.

25 Q Do you know if there's a | arger suspended
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sedi nent | oad near the nouth of the Col unbia River?

A It varies. |t varies not only geographically
but it also varies tenporally, so at different tines of
the year you have different sedinent |oads. But | don't
know what the nunbers are near the nouth, but | do know
in this instance that you have a little bit nore
entrai nnent just fromwave action and in sone of the
flats.

But again, when we're tal king about the
oil -sedinment interaction, we're typically |ooking at
very high sedi nent | oads, sonewhere on the order of 200
to 300 mlligranms per liter. And | do not believe we
reached those concentrations.

Q Do you know how many of the NOFI Current Busters
the project will have?

A Vell, two are what they're tal king about right
now. Sorry, go ahead.

In ny understanding there's sone other ones that
are being procured for sone of the river co-op itself.

Q | guess that was ny next questi on.

Do you know where they're going to be depl oyed?
Where are they going to be kept?

A Well, one is certainly kept at the facility,

it's right at the facility. | don't know what the plan

Is for prepositioning the other Current Busters.
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1 Q And do | understand that sonetines the use of
2| boons, and in fact a series of boons, can deflect oil
3| toward the shore?
4 A An arrangenent can be done to purposely redirect
5| oil to a collection point along the shoreline, yes.
6 Q And do you understand that sonme of the shoreline

7| areas are tribal Indian fishing sites?

8 A Yes.

9 M5. BOYLES: That's all | have.

10 MR. KERNUTT: | don't have any questions

11 | based on counsel's questions.

12 JUDGE NOBLE: Redirect?

13 MR. KISIELIUS: None, Your Honor.

14 JUDGE NOBLE: Council questions?

15 M. Shafer?

16 MR. SHAFER Dr. Taylor, thank you for your

17| testinony today.

18 As | was listening, | was just kind of

19 | thinking of two different scenarios. One would be an
20 | energency response under let's say ideal conditions;

21| mddle of the day, sunshine, calmconditions where

22 | hopefully there would be a high |ikelihood of success.
23 | But that sanme spill, heaven forbid that there should be
24| one, but let's say if that were to occur in the mddle

25| of the night, pitch-black darkness, high w nd
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1 conditions, storm

2 And so I'mtrying to play out under the sane
3| spill conditions, what woul d be the success of the

4| response in either of those two scenarios? Could you

S| help us with that? Let's say if the ideal conditions we
6 | have maybe a 90 percent -- what we consider a 90 percent
7| success rate, wth that sanme spill condition under

8| terrible conditions, how nuch does that drop? Is it in

9 half, is it athird, is it a quarter?

10 THE WTNESS: Well, clearly, different

11 | environnental conditions are going to nake a response

12 | nore challenging or less challenging. 1'd hate to try
13| to put a percent nunber on success, if you wll. [If you

14 | measure success as how nuch oil that was spilled is

15| recovered, the challenge there is if you have a Bakken

16 | spill, you can know right off the top of the bat that a
17| lot of that is going to be |ost through natural

18 | processes, period, even under ideal conditions, because
19 | there's just natural high evaporation.

20 So you can't just nmeasure success on how

21 much was spilled and how did | recover. You need to --
22 | boom becones nore difficult to depl oy when you have the
23 | higher current conditions. But we have tools |like the

24| Current Buster, |like boomvanes that allow us to --

25| (Court reporter interruption.) Vanes, v-a-n-e-s, that
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all ow a boomto be depl oyed under nore adverse
conditions or faster currents, you don't even need a
boat, with a boomvane. So there are ways that we can
tackle things to sort of conpensate for nore difficult,
chal | engi ng condi ti ons.

| would say that you have to -- under nore
demandi ng conditions you're going to have to be nore
conservative about the | eading edge, where it's | ocated.
You're going to have to put in place a greater seguence
of intercept points and collection points and protection
poi nts downstream than you woul d under ideal conditions
SO your response is going to spread out further.

But -- and if it's sustained |ike that,
well, then part of the natural process of that higher
energy is also leading to a faster weathering of the oil
Itself anyway. So those processes of evaporation and
nat ural dissolution and di spersion happen faster when
you have that high energy condition. So there's going
to be a natural tendency to have a greater |oss of the
oil through natural processes under those conditions.

MR. SHAFER |'mjust wondering if nmaybe
we're getting to a point where in terns of readi ness and
materials and staff and training, you know, we're in a
good pl ace but success is nore a function of the

condi tions, you know, the site. And if that is the
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case, then what's that range of conditions in the
Col unbia River, you know, or the Gorge area? Wat's
t hat range of conditions?

And then further looking at it, if a spil
were to occur under the worst-case conditions, what
woul d be expected in a success rate in that event?

THE WTNESS: Yeah, | think that a | ot of
t hat planning that has gone into the GRPs to | ook at
areas that you're going to protect or areas where you
may use sone deflection to collect oil, they're all
| ooked towards a view of what's feasible under not just
| deal conditions but under even nore adverse conditions.

There's clearly a point, you can reach a
poi nt in which, you know, conditions can be unsafe. You
sinply are -- you may have a condition where it's just
unsaf e even for people or equipnent out there. And we
have to acknow edge that those conditions may exi st
nonentarily fromtinme to tine or nmaybe fromplace to
pl ace.

So one thing is for sure. You're not going
to put people's life at risk to do a response if you
have very unsafe conditions. You may nobilize
equi pnent, you may pre-stage equi pnment, you nay
| npl emrent downstream tactics where maybe conditions are

alittle safer or where they're not so extrene, and be
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ready to respond in an area if you have those high
condi ti ons.

That's usually what you'll do is respond
where -- and nmany of the CGRPs are focused around, well,
here typically the flows are slower or it's nore
protected and we're going to be nore efficient in this
particular location relative to another | ocation.

So at the tinme of response all of these
t hi ngs are being gauged. Unified command is |ooking at
conditions and saying it's not feasible, safe, or
practical to do it here at this location so what's our
next -- where are our next practical |ocations where we
can do this. And you'll -- you may have to cone back
and revisit that area once the conditions subside to
where you can actually be safe about inplenenting your
spill response in that particul ar area.

MR. SHAFER Al right, thank you.

JUDGE NOBLE: M. Stone?

MR. STONE: Good norning, Dr. Tayl or.

Wth respect to the oil spills that you' ve
been involved in response for, what is the range of
percentages of oil recovered during those spills?

THE WTNESS: Well, nost of themare -- it
really varies because |'ve been involved in spills on

| and where your recovery rates are much higher. They're
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TAYLOR
1 usually in the 80 percent once you account for oil |ost
2| through natural processes. Two spills in which recovery
3| was al nost non-existent and, unfortunately, sone of
4| those were because equi pnent wasn't avail able, wasn't in
5| place. And so oil was naturally allowed to weat her and

6| recovery was only the volunes of oil that were coll ected
7| subsequently.

8 MR. STONE: Well, just in respect to spills
9| on water, what would be the range of percentages of oil
10 | recovery?

11 THE WTNESS: O f the top of ny head, |

12 | would not be able to say what it is. | nmean usually the
13| rule of thunb is if you' re getting sonmewhere in 15 to 20
14 | percent of the oil that was spilled from on-water

15| recovery operations, you're doing well. But nost of the
16 | tinme you're tal king about about a marine open ocean

17| condition. Percentages are higher typically on a river
18 | because it's confi ned.

19 MR. STONE: Right. Now, your testinony has
20| been that oil not recovered, a certain percentage of

21 | that goes through a weatherization process and

22 | evapor at es.

23 Is there always an estimate of how nuch oil
24| that's not recovered by physical neans evaporates into

25 | the atnosphere?
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1 THE WTNESS: That's very standard practice
2 here in the U S. and in many countries. Sone countries
3| aren't aware of the process and they don't typically
4| enunerate that. But one of the things that is typically
5| done in the states for unified command is to do a nass

6 | balance, and that is estimating specific conditions at a
7| site how nuch woul d be expected to evaporate, how nuch

8 | would be expected to naturally disperse, how nuch woul d
9| be expected to dissolve, yes.

10 MR. STONE: As a result of that, what is the
11 | range of percentage of the oil that evaporates in those
12 | spills?

13 THE WTNESS: The range i s huge dependi ng on
14 | what type of oil it is. Again, we go to the very, very

15 | high end, gasoline, alnost 100 percent evaporati on.

16 MR, STONE: Well, let's say |ike a Bakken
17 | crude.

18 THE W TNESS: Bakken crude is typically on
19 | the order of about 20 percent.

20 MR. STONE: Ckay. And do atnospheric

21| conditions --

22 THE WTNESS: | nean -- Bakken, |'msorry.
23 | Bakken crude -- dilbit was on the order of about 20

24 | percent. Bakken crude is on the order of about 50

25| percent.
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MR, STONE: Fifty, 5-07?

THE W TNESS: Yes, sir.

MR. STONE: W th respect to the evaporation
rate, is that affected by atnospheric conditions,
tenperature, relative humdity?

THE WTNESS: The rate of evaporation, yes.
Utimately you'll get maybe to the sane percentage but
It just may happen faster or slower. There's several
things that play into a tenperature; air tenperature,
wi nd. And then how nuch spreading that oil has. |If
It's concentrated, if it's caught inside of a boom say
predepl oyed boom then it won't spread and so the
evaporation rate is slower because it just doesn't have
t he surface area.

MR. STONE: So the typical atnospheric
conditions in the Pacific Northwest of cooler
tenperatures and high relative humdity throughout nuch
of the air, would you expect evaporation rates to be
| ower ?

THE WTNESS: Lower than -- warm
t enperatures and hi gher wi nds, yes, but it's pretty
small. And ultimately you still get to the sane degree
of evaporation, it just nmay be slightly slower.

MR. STONE: Sure. Changing subjects to tar

balls, how do tar balls formand does it take a certain
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1| type of crude oil to enable tar balling to take effect?

2 THE WTNESS: You certainly need a heavier

3| conponent to your oil for tar balls to form So once

4| you've |ost sone of the light ends and as oil is broken
S| up through the nechani cal energy, wave action, it breaks
6| into smaller bits and those smaller bits end up

7| continuing to weather slowy. Even though you may have
8| lost sone through evaporation there is other processes;
9 | you have photooxi dati on and you have sone

10 | biodegradation. So it continues to weather, and those
11| small bits that were broken up now are what are form ng
12 | these tar balls.

13 MR. STONE: Ckay. So by physical action in
14 | the water, the bits cone together and formtar balls?
15 THE WTNESS: [It's not so nuch the bits

16 | comng together as it is the oil breaking into smaller
17 | pieces.

18 MR. STONE: Ckay. One final question.

19 When crude oil evaporates, what is |eft

20| behind? O is it the entirety of the crude oil

21 | collection of conpounds, are they all evaporate or are
22 | some of themleft behind?

23 THE WTNESS: No. Wen you have a crude oi
24| it's usually a range of different hydrocarbon chains,

25| the lighter ends, it's the |ight hydrocarbons that are

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4406



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

N

g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

TAYLOR

evaporating off, and it's leaving sort of internediate
| engt h chai ns of hydrocarbons and nore conpl ex
hydr ocar bons behi nd.

MR. STONE: Okay. Thank you.

JUDGE NOBLE: M. Snodgrass?

MR. SNODGRASS:. (Good norning. | really just
have one question, and it's sort of spurred by | ooking
at the Rutherford table there.

And you spoke at sone length in your
testinony, prefiled today and before, about the boom ng
capacities along the river. So | just wondered what
| evel of -- and obviously you need to | ook wi der than
t he Col unbia River for this.

Is there any information such as that can
ki nd of sunmari ze | ooking at a wi der range of data
essentially boom ng performance in recent spills?
Because certainly one of the questions raised, to ne at
| east, by the M ssissippi barge incident is that you
i ndi cated there was quite a bit of -- that the [ ack of
recovery there was they just didn't boomit, is what |
under st ood.

And so | have no doubt there are regul ations
in the facilities in the past that are probably | ess
than here, but it certainly raises a question whether

the plans work out as intended. And so | just wondered
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I f there's any kind of summary |ike that where even

t hough that has Iimtations, it lets us ook at a

hi storical record and get a sense of, even if it's a
smal | one, of, you know, how soon did the boom ng occur
and what was its general effectiveness and to the extent
what techni ques m ght have been used, what type of boom

Is there anything you can provide us al ong
t hose |ines?

THE WTNESS: Not that | can think of off
the top of ny head in terns of sort of a conprehensive
study of spills and effectiveness.

There's a ot of work that's gone into
| ooki ng at boomefficiencies for different oils under
di fferent wave conditions, under different currents.
There's a facility in New Jersey called Chnsett which is
used -- do a | ot of these experinents, and it's --
granted, those are under specific conditions and not
real life conditions.

What's clear is if you -- the sooner you
boom the sooner you can get boomto a |location the
greater your success rate. That's very clear and,
hence, one of the reasons we preboomnow in this state,
because you wll have contai nnment at a | ocation should
there be a | oss during transfer operations.

So a lot of effort has gone into maeking sure
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that boomis available in a short tinmefranme to i nprove
t hat success rate.

MR. SNODGRASS: To your know edge, why
wasn't there boomng in that situation?

THE WTNESS: | don't know the details of
why there wasn't boom depl oyed there, but NOAA nade it
pretty clear that for recoverable oil, that that w ndow
of opportunity wth the Bakken oil under those
conditions was probably limted to about eight hours,
and they did not have boomout there. And then that oil
IS going to undergo natural weathering faster than you
woul d be able to get containnment and recovery in place
i f you didn't.

MR. SNODGRASS: Thank you.

JUDGE NOBLE: M. Rossman?

MR. ROSSMAN:.  Thank you.

In your prefiled testinmony you referenced
that 15 to 18 percent of the spilled oil that entered at
Kal amazoo, and that incident ended up attached to bottom
sedinments. Do you recall that?

THE WTNESS: | do.

MR. ROSSMAN: Do you know how t hat occurred?
What physi cal nechani sm caused that oil to sink to the
bot t onf?

THE WTNESS: It goes to -- there's a couple
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of possible factors. One is the process | descri bed
earlier this norning which is that oil and particul ate
aggregation. The Kal anazoo happened during high flow
stage and it was carrying higher sedinent |oad. So
that's one aspect. The oil had -- again, there was a
del ayed response, there was tine for oil to interact

w t h suspended sedi nents.

The other inportant factor is that the river
was in a flood stage and it had a | ot of flow overbank,
off the bank, and then back into the body of water so it
was not channelized and so there were a | ot of debris
that was actually being pulled in off the overbanks as
well. And the spill itself happened in a ditch that |ed
to a small creek that then went to the river, and so
there's opportunities along that travel path for oil to
interact with material as well.

So there's potentially different |ocations
where you had that oil and particulate interaction
t here.

MR. ROSSMAN. So, fundanentally, the
I nteraction of oil and sonething denser than water
together forma particle that's going to sink; is that
fair?

THE WTNESS: That's correct.

MR. ROSSMAN. |I'mreally struggling to
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under stand why vegetative matter in the Colunbia River
that wasn't floating on the surface wouldn't neet that
situation, why oil that contacted that -- oil that had
gotten entrained in the water columm contacted subnerged
veget ati on, why that woul dn't sink.

THE WTNESS: |If | left that inpression,
that's nmy mstake. It could. So that is a process,
li ke with sedinent, that could happen. So if you have a
vegetation particulate that wants to sink and oil
attaches to it, it may. It may sink. |t depends on
what the gravity of that oil is. |If the oil is
entrained, renenber if | don't have that turbul ence that
entrains the oil and now | stop the turbul ence, that
droplet, if it is less dense in water, it's going to
resurface.

So if that sanme droplet contacts vegetation
in the water columm that is noving around but now I
don't have that turbulence that's naintained and
suspended, if that droplet conbined wth that vegetation
matter is sufficient to lift the vegetation, then it's
not a sinker. It will slowy refloat. O if it's
perfectly balanced with the water it's going to remain
suspended. O if the vegetation nmatter is heavier or
the oil conmbined with that vegetation material is

heavi er than water around it, then it m ght sink.
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1 So just the fact that we' ve conbi ned those
2| two doesn't necessarily nean it's sinking. It has to
3| have a conbined density that's greater than fresh water
41 and then no energy that nmaintains it in suspension so
5| you have to go to these quiet spots for that to slowy

6| settle out.

7 And that's what you see even with the

8 | vegetation. Vegetation is very easily suspended so it's
9| very close to the density of water, even though dead

10 | vegetation. |If you' ve gone down to the river and you

11 | kick the bottomyou'll see it pop up very quickly. That

12 | nmeans it's very close to the density of the water.

13 And so it really depends on what the gravity
14| of the oil is that contacted that particulate, and if
15| it's vegetated particulate it may remai n suspended or

16 | there may be a portion that nmakes it ultimately to the
17| sediment -- or to the bottom Again, that pathway is

18 | not the pathway of the bulk of the oil. Renenber, even
19 | under those conditions in Kalamzoo where 80 percent of
20| the oil was on the surface or nore.

21 MR. ROSSMAN. And, | guess, are you aware of
22 | any sort of deficiencies in the plans that were in place
23 | before the incidents in Kalamzoo and on the M ssissipp
24| Rver?

25 THE WTNESS: | don't know of the
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1| deficiencies of the plans per se, no.

2 MR. ROSSMAN. Do you have any idea of sort

3| of the resources that were available in either of those
4 | incidents that could have been deployed to contain oil?
5 THE W TNESS: Wen you say "either,"” what's

6 t he ot her?

7 MR. ROSSMAN. Kal amazoo and the M ssissipp
8 Ri ver.

9 THE WTNESS: Ch, and the M ssissippi River,
10 | okay.

11 No, I don't know. | know that on the

12 | Kal anazoo they had contractors in the area. And with

13 | the barge spill on the M ssissippi River, | suspect the
14 | barge -- that operator had a spill plan and had a co-op
15| or sonething identified. But | don't know where the

16 | pre-staged equi pnent was nor do | know what the sort of
17| the tineline of events were that got things rolling.

18 MR. ROSSMAN: And has anyt hing you've | ooked
19 | at suggested that there were deficiencies in the

20 | planning or response capabilities in those incidents?

21 THE WTNESS: Well, | think one of the

22 | criticisnms that cane out of the Kal amazoo response was
23| that it was slow, it was slowto get going. There was a
24| delay in confirmng that there was a rel ease and a

25| shutting in that pipeline, there was a delay in getting
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1| resources to the site. Now you're stretching ny nenory.

2 | did read the PHVSA report on that, and |
3| know that one of the recommendati ons that canme out of
4| that report was don't just go downstream and put your
5| boomin place but go up to where you have your spil

6| l|ocation and put containnent. Even though sone has

7| already maybe noved away, go to where the bul k of that

8| ol is. And so one of the recommendati ons was to have a
9| capacity to build a series of weir dans -- (Court

10 | reporter interruption.) Wir dans on creeks or snal

11| streans that can contain the bulk of the oil.

12 MR. ROSSMAN. |Is there -- are there

13 | technologies |ike boons that can be depl oyed at the

14 | river bottomto contain the oil that has nade it to the

15 sedi nment ?

16 THE WTNESS: Yes. And if you recall when |
17| was here last tine, | tal ked about the APl report that
18 | just canme out on subnerged and sunken oil, and it | ooks

19| at different strategies and equi pnent to do just that.
20| And that is to put in place gabion baskets or filter

21| fences on the bottomthat would actually stop and arrest
22 | novenent of anything that was noving along the bottom
23 MR. ROSSMAN: To what extent does the

24 | capacity in the Colunbia River presently, could that be
25 | deployed? Could any of those technol ogi es be depl oyed

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4414



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

TAYLOR

1| with the current capacity on the Colunbia River?

2 THE WTNESS: They certainly could. You

3| would want to choose your |ocations. Renenber when we

4| tal ked about that -- if there is a small portion that

5| nmakes it into the sedinent ultimately, it's going to be
6| in |ocations where you have very | ow fl ow because that's

7| where now things can settle out. And in those |ocations
8| is where you would ook to inplenent this type of

9| strategy.

10 MR. ROSSMAN. Was it part of the desktop

11 | nodeling, sinply deploying bottomof-the-river

12 resources?

13 THE WTNESS: No, it was not. Again, the

14| fate of this oil is that it's a floater. And as |

15| nentioned earlier, the conditions in the Colunbia River
16 | really are not those that you would expect to form any
17 | significant anmount of oil particulate aggregates. So we
18 | just don't have -- that's not really a pathway that we
19 | can foresee in the Colunbia R ver for even the heavy

20 | oil.

21 MR. ROSSMAN: W th the [ighter oil, | think
22 | your testinony was naybe after eight hours and | think
23 |'"ve read el sewhere maybe four to six hours, after that
24 | point you' re unlikely to be able to recover much of it?
25 THE WTNESS: That's if it's allowed to
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spread and undergo natural processes. |If it's

contai ned, then yes, you clearly have a |l onger window to
work with. Because renenber, when it's contained the
evaporation rate sl ows down so you have a bit nore tine.

MR. ROSSMAN: | guess |'mjust wondering how
t he downstream resources, would they have any effect in
a spill in that lighter kind of oil but stuff that was
further downstreamthan that? Even if it's not
recoverable, would you still be able to boomit away
fromsensitive areas or is it at that point so finely
di spersed that even boons aren't going to be --

THE WTNESS: Well, depending on the actual
situation and the trajectory where oil is going, you
know, you woul d conduct overflights so you could
i dentify where you actually have oil. If it's along the
riverbank then | would certainly |look at putting boom
to -- first of all to stop it from progressing down the
riverbank. But then as a precaution, clearly we would
put boomin place to protect water intakes, sensitive
areas and things |like that downstreamw thin a
reasonabl e distance. As long as | can see the oil on
the surface, again, Bakken is very, very light so that
oil is clearly floating. | nean even the dilbit is
floating, but Bakken is even l|ighter.

MR. ROSSMAN: Thank you very nuch.
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THE W TNESS: Sure.

JUDGE NOBLE: M. Mbss.

MR MOSS: Dr. Taylor, | don't need you to
expand on your testinony, but | would like to nmake sure
that ny notes are correct regarding sone of the points
you nmade earlier today.

As | understood what you said, the type of
oil that mght be in a spill connected with this
term nal, Bakken and dilbit, nost of that oil w Il
float, and the proportion that forns an aggregate sinks
or suspended would be relatively small?

THE WTNESS: That's correct. And
specifically both of those oils are going to float. And
the condition in the Colunbia River really are not those
that are conducive to that oil particul ate aggregati on.
But |I'mnot going to dismss there nay be a very small
percent that could becone -- that could go and form an
oil particul ate aggregate. Again, those oil particulate
aggregates thenselves are still -- the behavior of those
aggregates is going to depend on turbul ence and the
actual net density of the aggregate.

MR MOSS: My followup to that is, does
that nmean a relatively small proportion, does that nean
that it's insignificant in terns of environnental

| npact, in your view?
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1 THE WTNESS: Well, because that's a very
2| small portion of the oil, | would say relative to the
3| potential inpacts of the spill it's very small. |
4| wouldn't necessarily say insignificant because | think
5| that is another definition.
6 MR MOXSS: |It's not as bad as it could be
7 but it's still not sonething you would want to invite?
8 THE WTNESS: Correct. Now, we don't want

9| any spills. No spills.

10 MR MXSS: I'msorry, | didn't nean to talk
11 | over you.

12 In terns of the weights of these oils, |

13 | renenber reading in sone of the exhibits, or one of the
14 | exhibits at least, that in terns of the dilbit, because
15| of this weathering process and sone of the evaporation
16 | of the light ends, that it actually takes on the

17 | characteristics of a nmuch heavier oil fairly quickly.

18 s that consistent with your understandi ng?
19 THE WTNESS: It has a fairly quick

20 | evaporative loss of the light ends, that is correct.

21 Usually within the first 24 hours is when you get to

22| those light ends. And then you have a higher density
23| oil. Again, the tests that we did, for instance, where
24| we were working with Cold Lake bitunmen -- or blend --

25| (Court reporter interruption.) W were working with
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Col d Lake Bl end and Access Western Bl end where we were
testing these in tanks and let themnaturally evaporate.
The densities of the weathered oil did not reach the
density of fresh water for the Cold Lake case, and in
the case of Access Western, it took days for it to get
to that, to being what it would be right at fresh water
density.

MR. MOSS: Thank you. M. Stone asked ny
first question about tar balls. But | also understood

you to say in that testinony that they dissipated --

this is the Mobil spill -- that they dissipated fairly
quickly. | wasn't sure | understood that.
THE WTNESS: Yeah, that's what -- in the

NOAA report they were able to find sone. O course,
t hey had cl eanup crews goi ng out and | ooking for tar
balls to collect those, but very quickly there was
nothing to collect.

MR. MOSS: kay, | see.

s there a current speed at which boom ng
sinply becones ineffective?

THE WTNESS: Well, it depends on, again,
how you're using that boom If |I'msweeping, if |I'm
taking -- let's say that I'musing the Current Buster or
"' musing a conventional boomand I"'mpulling it through

the water to nove over an oil slick and recover it.
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1| That river can be flowng at 8 knots, and if ny boat is

2| going downriver at 8 knots, | have no net speed relative
3| to the water, correct? |If | advance ny boat at 9 knots,
41 I'"'mgaining on that oil at 1 knot. So | can use ny boom
5| in different ways at higher current speeds. |It's going

6| to be nore challenging to put a fixed boomin, say,

7| along the shoreline and deflect into a collection point
8 | when | have very high speeds, but that doesn't nean |

9| can't do on-water operations in which |I'm advanci ng on
10 | an oil slick noving at a relative speed to the current.
11| So it doesn't necessarily nean | can't do response, |

12 | can't undertake a response.

13 |''msure that once you get up to very, very
14 | hi gh speeds, now you may be tal ki ng about a nountain

15 | stream where you've got turbulence and all the rest of
16 | it, and so now you have other things that are happeni ng.
17| But you just need to think about how you're noving and
18 | how you're using that boomrelative to the current.

19 MR MOSS: At the risk of being glib, the
20 | netaphor of herding cats cane to ny mnd when | heard
21 | you tal king about -- (Court reporter interruption.) O
22 herdi ng cats cane to mnd when | heard you tal king just
23 | now about deploying a boomin a downstream direction at
24 | a speed of 9 knots. That sounds like a pretty tricky

25 | operation.
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THE WTNESS: | was using an extrene
exanple. But | think you -- the idea is | can nove

relative to the current and nmanage ny rel ative speed for
t he boom

MR. MOSS: But how effective is that?

THE WTNESS: It's always effective.

MR. MOSS: Do you know of exanpl es where
that's occurred and at what speeds?

THE WTNESS: | can't pull one up just off
the top of ny head, no.

MR. MOSS: Thank you very nuch. |
appreciate it.

JUDGE NOBLE: M. Stephenson?

MR. STEPHENSON:. Dr. Taylor, we heard
yesterday that typical currents on the Colunbia are 2 to
3 knots. Is that your understandi ng?

THE WTNESS: Well, ny understanding is that
the currents are variable. They're variable down the
river, they're variable across the river, they're
variable in seasons. So there's a range of currents,
and | think that's the first thing you have to keep in
m nd.

In looking at the average flow at the
facility, and this is one of the tables that we pulled

up when we were here |last tinme, when we | ooked at the
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1 nont hly average flow, it was -- for every nonth it was
2| ranged between .8 and .9 knots at the facility based on
3| the average flow. That doesn't nean that at tines it's
4| going to be faster or at other tines it could be sl ower,
5| but it very nuch depends on tine of year and specific
6| l|ocation, discharge fromthe dans. There's a nunber of
7| things. | would say in general when we're tal king about

8| the facility, it's going to be close to a knot.

9 MR. STEPHENSON: Thank you. And the Current
10 | Buster, is that perpendicular to the flow or at an

11 | angl e?

12 THE WTNESS: That's -- the Current Buster
13| has a built-in angle, and so that is actually relative
14| to the current itself, so 5 knots at advanci ng speed.

15| And that was deployed, so it was put into a river in

16 | which you had currents of that speed.

17 One of the things that | know the

18 | manuf acturer has been | ooking at and LES has been

19| looking at up in Alaska is for oil recovery, in order to
20| inprove the efficiency of oil recovery, the Current

21 Buster is not just containnment but it's a collection

22 | system So that concentrates oil and then it actually
23| collects it in a pocket, and it's like a weir stream

24| where it's holding that oil there so that you can then

25| punp it out of that pocket.
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And so at higher currents at 5 knots, for
I nstance, one of the things they're looking at is
I ncreasi ng the drai nage through the back pocket so that
you don't fill that pocket up overly quick. You have to
allow a faster drain because you have faster novenent of
water comng into it. But it's still work. And again,
It's efficiency. You may be | osing sone efficiency when
you have the higher current but it's still a very, very
effective system And that's just one system

MR. STEPHENSON: Last question. Yesterday
we heard about the Mosier incident, and it took 36 hours
to get the unified incident command up and in pl ace.

That certainly is longer -- and there was response
al ready happeni ng.

But what's your opinion as a spill expert on
how we can do better than 36 hours and how does that
I nform your opinion on this proposal ?

THE WTNESS: Well, | think that you woul d
find that the -- you know, a spill under the Northwest
Area Plan is very clear. Your unified command is goi ng
to be Coast Cuard, potentially EPA the spiller, and
then you may have | ocal representation and tri bal
representati on depending on the situation. | think that
forms up very, very quickly.

| think what may be concei ved or thought of
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1| as a long delay in formng a unified command is that

2 understanding that -- of who is participating at that
3| command level. But | think that was in place nuch

4| faster.

5 And | think under the Northwest Area Pl an,

6| this is practiced over and over, not just on actual

7| spills but also in exercises over and over. | think

8| it's -- | think we have a good, very, very good system
9 in place. (Court reporter interruption.) Systemin

10 | pl ace.

11 JUDGE NOBLE: M. Sienmann?

12 MR. SI EMANN:  Good nor ni ng.

13 THE W TNESS: Good norni ng.

14 MR. SIEMANN: So ny sense is that you have
15 | painted a sonewhat rosy picture of our preparations and
16 | capacity for responding to a spill and yet a |ot of the
17 guestions fromthe council have sort of -- you know,

18 | when you go into the details it seens |ess rosy, |

19| guess. And so | want to -- that's sort of the first

20| part of ny question is sort of an opportunity to give
21 | you an opportunity to respond to that.

22 The second part of ny question is, given all
23| of that, what are the things that we should be nost

24 | concerned about with a spill, even if things do work

25| well or if they don't work well?
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TAYLOR
THE WTNESS: Well, I'll be the first one to
say we don't -- no spill is our goal. And the goal --
and in ny world, | go out and | train people and |I work

wth themand | wite plans. But | don't want anybody
to have a spill. So clearly that's the goal.

But we acknowl edge that acci dents happen at
times and so we want to be prepared for those
situations. In this part of the world we have one of
the greatest spill response capacities that exist
regionally relative to nost any other place in the
world. It's remarkable. That doesn't nean that spil
Is going to be easy to deal with necessarily. But |
t hi nk we have a process in place which nmakes that
response nmuch nore effective than you're going to see in
many ot her places around the worl d.

The fact that we have a unified conmand,
pl ayers typically know who is going to cone in and
participate; that they practice their roles and
responsibilities, that we al ready have pre-identified
target | ocations where equi pnent is going to be depl oyed
so that your contractors can start depl oyi ng equi pnent
instantly, | nmean within very, very short tinefranes,
hours or | ess even. You're going to have depl oynent
going in places to work and to mnimze the spreadi ng of

the oil and potential inpacts of that oil downstream
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TAYLOR
1 So | paint a rosy picture in the sense that
2| we have a trenendous capability here, and it's practiced
3| and practiced and practiced. So | think that's
41 inportant to know that.
5 Clearly there's going to be chall enges, and
6| every single spill is a different situation. There's
7| going to be a lot of the sane activities fromspill to
8| spill. You're going to | ook at contai nnent, you're

9| going to look at collection, you're going to | ook at
10 | protection, you're going to |ook at cleanup. So these
11| are all normal processes that we'll have, but they're
12 | all tweaked and gauged for the specifics of a given

13 | situation.

14 As we were tal king about earlier, you can
15| always call on a -- you know, we tal k about these

16 | worst-case spills. Sonehow magically we transferred
17| 380,000 barrels of oil out of a tank and we put it into
18 | the river. | don't know how that happens. But we run
19 | an exerci se anyway assum ng that this happens to see,
20 | okay, well, what are the resources we can bring in and
21| how are we going to deploy those over a series of tine
22| to mnimze the effect of that potential oil getting
23| into the river.

24 The response is pre-thought-out, it's

25 | preplanned, and then of course you put in the neasures
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TAYLOR

to make sure it doesn't happen to begin with. So all
the prevention is going to be fundanental in any design.

And then preboom ng, for instance, where we

tal k about, okay, well, if we know that there's a
potential risk of a spill during a transfer operation we
wi |l actually have stuff in the water, or you have

escort vessels wth tankers. And all these things are
going to mnimze, A the risk of it happening, and B,
I f sonet hi ng does happen to have a very quick and

| mredi at e response.

| don't know if that helps you at all, but I
nean, | think that, again, the capacity we have here
is -- it's huge. And all the planning that we've put in

place is to really, really mnimze the potenti al
effects of a spill. W're |looking at that parallel
effort of containnent, collection, and protection all at
the sanme tine.

MR. SIEMANN: | guess what |'m struggling
with is that even with all of that, success is still
suggested to be collection of |less than 20 percent or
| ess of the spilled oil. And so it seens like that's a
| ow bar of success that the effects are likely to still
be present. And that's under sort of perhaps ideal
ci rcunstances, and so when you get | ess ideal

ci rcunstances the success rate is probably going to be
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TAYLOR

| ower .

Response?

THE WTNESS: That 20 percent nunber that |
threw out earlier, that's open water nmarine conditions,
and so that is not where you have resources imedi ately
available. So that's a place where you have -- there's
going to be a longer tine, a |onger delay to get
resources in.

And you're also tal king about open -- or
mari ne conditions where you have nore wave energy and
nore currents. And so there's two effects; one,
environnental conditions which are nore -- just
typically nore challenging in the mari ne open ocean
environnent relative to a river, and secondly, you have
a time where you have to get the resources out to where
that spill site is, we don't know where. W're talking
about spills that happen offshore. You don't know where
that spill is happening so now you have to get resources
to that | ocation.

Here we know where the facility is situated,
we have equi pnent at that facility, we have equi pnent
all the way down the river. So it's already -- you
al ready have a | ot of pre-located equi pnrent that can be
depl oyed very close to where it's already |located to

Intercept and to protect areas or to intercept and
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TAYLOR

collect oil. So the success rate here would be very
different than what | woul d expect offshore, very
different.

The ot her aspect, of course, is that if
the -- as | nmentioned earlier, the sooner we have
contai nnent the success rate shoots way up. As a matter
of fact, if you have predepl oyed boom and you happen to
have a spill during a transfer, your success rate is
al nost 100 percent. |It's all there. And again, you
have to neasure that in context of what you're
recovering, taking into account also what is naturally
evapor at i ng.

So that's where a ot of misnoners go in the
sense of, well, you spilled 100 barrels but you only
gathered 50 barrels. Well, yes, but 50 percent of that
oil evaporates so you're not going to get 100 barrels.

So | just want to -- | think you' re not
going to have 100 percent success rate if you have oil
that's not instantly contained. That's a given, okay.
But | think that the faster you're in there with your
equi pnent, which we have up and down the river, the
success rate is going to be nmuch, nuch higher.

MR SIEMANN. So I'll ask the sanme question
agai n.

What are the things we should be nost
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TAYLOR
1| concerned about with a spill and a spill response, the
2 pl aces where we as a council ought to be thinking nore
3| deeply?
4 THE WTNESS: | think it would really -- it
5| probably just cones down to, you know, assurance of a

6 | balance of resources with the different types of oils

7| that you're going to be handling. You' ve got oils that
8 | are heavier and oils that are |lighter, and so the

9| equipnment that you would use m ght need to be different.
10 But | think that's already taken into account. But you

11| want to keep that in m nd.

12 You want to -- and a bal ance of those
13 | resources up and down the river. |If you happen to have
14| a spill that you need to | ook at recovering oil that's

15 | been weat hered, say the heavy oil that's weathered for

16 | several days, you will need to have hi gher punp
17 | capacities and higher -- different type skinmers, for
18 | instance, nmaybe downriver where you' re going to be

19| dealing with that type of situation.
20 So it may be looking at the profile of the
21 | types of equi pnent that you have along the river nore

22 | than anything el se.

23 MR. SI EMANN:  Thank you.
24 JUDGE NOBLE: Any other council questions?
25 M. Shafer?

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4430



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

N

g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

TAYLOR

MR. SHAFER Dr. Taylor, one foll ow up
questi on.

I s evaporation harm ess? And |'mthinking
in terns of a scenario, let's say there's a rather |arge
spill that's on a very hot day, there's a |ot of
evaporation that's occurring. It m ght seem encouragi ng
that it's lifting a lot of this oil out of the water,
but is it harmess if it's in the atnosphere or are
there el ements or conpounds that are sinply transferred
into the environnment and into the air that could cause
respiratory problens?

THE WTNESS: Well, when you have a | ot of
evaporation you need to be cautious of the volatile
organic carbon that's in the air, the OCs that in the
at nosphere particularly right over the area where it's
evapor at i ng.

So it's very typical, for instance, for
first responders to go in and actually neasure, you
know, the atnospheric conditions for benzenes and
volatile organics -- (Court reporter interruption.)

Vol atil e organics, to nmake sure that they know what the
risks are going into a specific area. They nay have to
wear respiratory protection during the early stages of a
response.

So there's always going to be air nonitoring
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1| that wll happen because there is a conponent

2 I mredi ately above where oil is evaporating that you need
3| to be aware of. But the other aspect of that is it

41 dilutes very, very quickly. So air novenent, and of

5| course the volune, the huge volune of atnosphere above

6| just nmeans that it will be very quickly diluted, and of

7 course with nore wind it's even faster.

8 MR. SHAFER  Thank you.
9 JUDGE NOBLE: O her council questions?
10 | Questions -- well, questions based on council questions

11| are next, and I'd like to get an idea of how many there

12 will be because it's tine for a break.
13 Pl ease proceed.
14 RECROSS- EXAM NATI ON

15 BY Ms. BOYLES:

16 Q Dr. Taylor, is it correct that there are tines
17| when river conditions don't allow for preboom ng and yet
18 | vessel loading will still occur?

19 A There are conditions in which you would not

20 | necessarily preboom But yes, you could continue vessel

21 | oadi ng operations, yes.
22 M5. BOYLES: Thank you.
23 CROSS- EXAM NATI ON

24 | BY MR KERNUTT:
25 Q Dr. Taylor, ny nane is Matt Kernutt, counsel for
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1| the environment in this proceeding. | just have one, |

N

bel i eve just one question in relation to the council
questi ons.

You testified in relation to the response

g A~ W

capabilities at the termnal and bel ow the term nal

6| downstreamfromthe termnal in relation to your

7| tabletop exercise. |s that accurate?
8 A Yes.
9 Q Your tabletop exercise did not address response

10 | capabilities upstreamof the facility; correct?

11 A The tabl etop exercise was specific to the

12 | worst-case spill fromthe facility, so it would

13| originate at the tank farmand with the current would

14 nmove downstream

15 MR. KERNUTT: Thank you. No further

16 | questi ons.

17 JUDGE NOBLE: O her questions based on
18 | council questions?

19 MR, KISIELIUS: | think | have just two.
20 REDI RECT EXAM NATI ON

21 BY MR KI Sl ELI US:

22 Q In response to M. Shafer's question and

23| followup to Ms. Boyles' question, is there a threshold
24 | beyond which transfer operations would not occur based

25 on weat her conditi ons?
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1 A Yes. | think that's laid out in the preboom ng
2| description within the application. Sustained w nds of
3| over 35 mles an hour, for instance.

4 Q One nore question in response to M. Siemann's
5| question.

6 Did your spill drill look at offsite resources

7 downriver inrelation to their effectiveness for the

8| range of crudes that will be handled at the facility?

9 Q Yes, because we ran two exerci ses,

10 did one for Bakken oil and one for dilbit,

actually. W

SO Wwe were

11 | |l ooking at both sets of resources.
12 Q kay. And what did you concl ude?
13 A Again, we had trenendous capability, both

14 | boomw se and recovery-w se, for both types of oils for

15| the range of oil.

16 MR KISIELIUS: Gkay, thank you. No further
17 | questi ons.

18 JUDGE NOBLE: Dr. Taylor, thank you very

19 | nuch for your testinony. You' re excused once again.

20 THE W TNESS: Thank you.

21 JUDGE NOBLE: We will be in recess until

22 | 10:50.

23 (Recess taken from10:35 a.m to 10:54 a.m)
24 JUDGE NOBLE: Call your next wtness.

25 MR. JOHNSON: The applicant recalls G egory
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JOHNSON / CHALLENGER

Chal | enger.
JUDGE NOBLE: M. Challenger, would you

rai se your right hand. You've been sworn before but you
were excused as a W tness.

GREGORY CHALLENGER,

havi ng been first duly sworn, testified as foll ows:

DI RECT EXAM NATI ON
BY MR JOHNSON:

Q Good norning, M. Challenger. Wre you present
for Dr. Taylor's testinony earlier this norning?

A Yes, | was.

Q And were you present yesterday for M. Lunley's
testi nony?

A Yes, | was.

Q | have a few foll owup questions with regard to
M. Lumey's testinony and sone others that we've heard
t hroughout the | ast week or so.

M. Lumey testified yesterday that in your
testinony and in your description of your analysis of
potential spill inpacts on species that are habitats and
relative recovery of those tended to play down the
effects of a possible spill.

How do you respond to that?

A | certainly don't nean to play down effects of a

spill and in no way did | nean to insinuate that we're
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JOHNSON / CHALLENGER

better off for a spill. As M. Lumey said, that there
have been sone successful mtigation projects with
Bonnevill e Power; |ikew se, there have been successf ul
projects to mtigate long-termlosses for the oil spills
as well. And that's the opinion of governnent agencies
as wel | .

But | certainly don't nean to belittle the val ue
or the connection or anything like that to the river,
["mjust trying to be objective in terns of what the
literature and what the data say. | certainly agree
wth M. Lunmley that they could be a serious effect on
people and a disruption to their lives even if we are
arguing that it's nore tenporary.

JUDGE NOBLE: M. Challenger, you know what
"' m going to say.

THE WTNESS: | need to talk nore slowy.
Thank you.

So basically I don't nmean to deval ue the
connection to the resource. The value of the resource
Is extrenely valuable. | would not personally want to
take noney for loss of a resource. That's not what this
I s about, however. Danmges are dollars. That's the
responsi ble party's problem The loss is conpensated by
projects, by restoring services, organisnms, naeking sure

t hese use values and the other value we place on the
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JOHNSON / CHALLENGER

resources will be there in the future. Not about
dollars. And | would agree that | would not -- | don't
want dollars for resources either.

BY MR JOHNSON:

Q And related to that, several w tnesses have
testified about the inability to conpensate for danmages
to val ues other than the value, for instance, of a
specific fish that m ght perish as a result of a spil
or a specific habitat that m ght be affected.

And can you just expand on how NRD conpensati on
Is intended to function and in fact required to function
wWith regard to restoration of those resources?

A Yes. Under OPA, by law the funds for danages
must be applied to restoration projects that have a
nexus, neaning that they are restoring the injured
resource. The wording is "requiring or replacing

equi val ent services," sonething like that. But by |aw
It's required on projects.

Q kay. Moving on to another topic, M. Slockish

and others have testified about a spill at 15 Mle Creek
whi ch you briefly touched on, | believe, in your
testi nony.

Can you just give a better description of what
t hat incident was?

A Vel l, that was a pesticide spill which was very
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JOHNSON / CHALLENGER

different than crude oil. And ny only point in that

I nstance, it would not be simlar as a crude oil spill.
But ny only point in that instance was that it was the
early restoration point. The fact that during -- a | ot
of tinmes during the spill response, not waiting for the
potential years to go by to develop a Natural Resource
Damage Assessnent settlenent, it's becone fairly conmmon
to do energency or early restoration projects. In the
New Carissa we did plover habitat restoration. There
was concern of potential |ocal population effect, and

t hat was very successful.

So I'mnot saying it's okay to break things
because we can fix them It's preferable not to break
them |1'mjust saying that there are good exanpl es of
early projects. W want to avoid, as Dr. Taylor said,
and then we want to mtigate and mnimze our |oss. And
then we want to conpensate with projects with Natural
Resource Danages -- and that was -- getting back to 15
Mle Creek, ny exanple, is just that that was viewed by
ODF&W as a successful early mtigation project.

Q How about the circunstances of that spill? You
said it was a pesticide; is that right?

A Correct.

Q And was that a marine vessel or was that a rail

spill?
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JOHNSON / CHALLENGER

A No, it was a truck that went off of a bridge on

-84 and lost its cargo in the | ower 400-neter section
of the 15 Ml e Creek.
Q Ckay. And I'mgoing to ask you again if you
could sl ow down a bit to help out the court reporter.
Shifting to various species of fish in the

river, a nunmber of w tnesses have di scussed the

potential inpacts on |anprey, and to a | esser extent to

sturgeon, as opposed to focus on sal nonid speci es.

During your testinony earlier | think you suggested that

this was not a primary focus of your analysis.

Wiy is that?
A Well, it's not that it wasn't a focus -- well,
maybe not a focus, but it's not that it was -- (Court

reporter interruption.) |It's not that it wasn't that.
| didn't ignore it in ny analysis. | understand that
sal non are very inportant. Maybe | enphasized that to
the neglect of the l[anprey. But | did consider things
| i ke | anprey and sturgeon and resident fish.

And in our exanples, for instance, of the
Enbridge spill, the heavier oil, you're not going to

have oil covering the bottomof the river. There wll

be a ot of areas with sedinent and | anprey that aren't

oiled. |Is this to say there won't be inpacts? There

certainly could be, but it's not likely to be conplete.
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JOHNSON / CHALLENGER

There would be a lot of -- the majority of the bottom
habitats will in fact not be oiled as it was in the
Enbri dge case.

Q Okay. Do you know if lanprey in the Col unbia
River is |listed as a threatened or endangered species
under the Endangered Species Act?

A | believe they are not.

Q And there tends to have been a focus on
t hreat ened and endangered species both in your work and
in the work of M. Holnmes and M. Engli sh.

Why a focus on those species?

A Vell, it's always a concern when you have | ower
nunbers of reproducing adults, that they could be nore
vul nerable to perturbation. So obviously we | ook at the
nost suscepti ble organisns for nmajor effects, potential.

Q s that what you did in your work?

A | definitely considered that in terns of
| sol at ed popul ati ons.

Q kay. So we talked a bit about |anprey. How
about sturgeon? Are sturgeon found in the Col unbia
River -- are the sturgeon found in the Colunbia River a
| isted threatened or endangered species?

A | believe one of the species is, the green
st ur geon.

Q And did you nmake any findings with regard to
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JOHNSON / CHALLENGER

sturgeon or inpacts -- spill inpacts on the sturgeon
popul ati on?

A Wll, it would be -- as the Mobil Gl spill, it
woul d be likely that there woul d be exposure. They
neasured oil in tissues. That woul d happen. Again, as
wth the |anprey, they're a bottomfish, and there would
be sone that would be affected and |ikely sone that
woul d not.

Q Ckay. And with regard to threatened -- well,
let me follow up and just say, can you draw any
concl usi ons about any threats to total sturgeon
popul ations within the river?

A Well, in drawing those sorts of conclusions, we
kind of -- we |ooked at the literature, we | ooked at all
of our case studies that |'ve worked on NRDA on, maybe
50 oil spills, or 70. |I'mnot aware of the popul ation
effects, I'"'mnot aware of it in the literature. As
Janes Hol nes descri bed yesterday where in the NRDA world
we're sort of aggregators of information. And | just
haven't seen this sort of extirpation of a |ocal
popul ation, or if it has been produced |I'm not aware of
it. And |like a scientist, we don't want to say never.
W want to remain objective. But we just haven't seen a
| ot of evidence.

Q And just for the record, when you say "NRDA" are
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you referring to the acronym NNR-D-A which refers to
Nat ur al Resources Damages Assessnent ?

A Yes.

Q Al right. Are you famliar with the ESA, that
I's, the Endangered Species Act, consultation process?

A Yes, | am

Q And do you know if there's an ongoi ng ESA
consultation process wth regard to the Vancouver Energy
Term nal project?

A That is ny understandi ng.

Q And do you know if the applicant has received
any feedback fromthe U S. Fish and Wldlife Service
related to that consultation?

A | believe they received a concurrence letter
relevant to the listed bull trout.

Q kay.

MR. JOHNSON: And for the council's benefit,
that's admtted as Exhibit 63.
BY MR JOHNSON:

Q And with regard to other species, do you know of
the results of any consultation under the Endangered
Species Act with the Natural Mrine Fisheries Service?

A Yes. They | ooked at the marine species.

Q And do you know if they've drawn any concl usi ons

yet with regard to the specific project and its
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JOHNSON / CHALLENGER

potential inpacts on salnon or other species?

A "' mnot aware of any conclusions yet on this
i ncident. There is another -- there's a facility in
Colunmbia Cty [sic] Bio-Refinery where they did nake a
finding of, | believe it was "may affect but not adverse
affect.” |I'mnot sure.

MR. JOHNSON: And for the council's benefit,

again, that is an exhibit that's been admtted as
Exhi bit 234.
BY MR JOHNSON:

Q I n your experience, do possible crude spill
| npacts on threatened and endangered species receive
consi deration by those federal agencies, that is, the
U S Fish and Wlidlife Service and the Natural Marine
Fi sheries Service during the consultation process?

A Yeah. That is the purpose of their
consideration is a |isted species.

Q kay. And sticking with that thene, there has
been testinony primarily by Drs. Penney and Ri ce about
| npacts on popul ations of fish and particularly
respondi ng to your testinony about such inpacts or |ack
thereof. And Dr. Penney testified that Snake Ri ver
redfish | ake sockeye sal non which mgrate through the
Colunbia River are a |listed species under the Endangered

Speci es Act.
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1 Do you know if that's correct?

2 A Yes, | believe it is.

3 Q ["m sorry?

4 A. Yes, it is.

5 Q kay. And he also testified that your focus on

6| the nortality of individual fish, when you testified, as

7| opposed to | arger populations, ignored the risks to

8 | individual populations such as the redfish | ake sockeye.
9 How do you respond to that?

10 A Well, you know, understanding there are

11 | popul ations that are sonetines isolated or small, as |

12 | nentioned, they nmay be at greater risk to perturbation.
13| It's just that the |ikelihood of all of them being

14 | affected | would say is very low. Again, never say

15 | never, but there's just no exanples in the literature
16 | of, | ook, here's a popul ation that was extirpated

17 | because of an oil spill or here's a population that was
18 | w ped out.

19 So there's just no evidence -- and it would be
20| highly unlikely that all the nenbers would be affected
21| with water column concentrations sufficient that they
22| would be -- that they wouldn't nmake it. Again, never
23 | say never, but we just don't have any evidence to

24 | support that.

25 Q Ckay. And so does your consideration of the
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I ndi vi dual popul ati ons such as the redfish | ake sockeye
al ter your concl usions about the viability and
survivability of total populations of species in the
event of the worst-case spill that you eval uated?

A No, it doesn't. But let ne be clear that that
doesn't nean the inpact wouldn't be neaningful, and it
woul d certainly affect the tribes and the users. There
could very well be an inpact, but there's just no
evi dence that there would be popul ati on | oss.

Q And also in Dr. Penney's testinony, in response
to sone council questions he stated that it's possible
that a crude spill could interfere with chem cal
signatures that salnon use to reach their natal streans,
and as a result there could be popul ation inpacts to
t hose speci es.

How do you respond to that?

A | believe the data on that indicates that's not
the case. There's sort of two situations. There was a
study of pink salnon in the Exxon Val dez of the enbryos
that develop in the oiled gravel that returned were
found to not differ significantly fromthe -- (Court
reporter interruption.) Fromthe on-reference
| ocations, unoiled |locations. So the devel opi ng enbryos
in the oil, they found the natal stream

The other situation would be with adults that
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1| are returning and there's a spill. Exanples we have of

N

that woul d be, say, Bellingham pipeline explosion. That
was a light, very light product, it was gasoline. But

it was a |lot, nearly 400,000 gallons in a small stream

g A~ W

with a hatchery at the nouth of the stream W had

6| three nonths until the fish were returning. And there's
7| still PAH and residues in the creek and sheening in sone
8| places. But they cane back and they found the stream

9| And we did our best to agitate all the spawning gravel

10 | and rel ease the product, and we spent nonths. And they
11 | reproduced successfully and there has been a return

12 | every year. (Court reporter interruption.) There has

13 | been a return every year.

14 Q And just for clarification, Dr. Rice testified
15 | about his own work and studies related to inpacts on

16 | pink salnmon in Prince WIIliam Sound and rel ated spawni ng
17| streans. And | just want to make sure if |I'mcorrect

18 | that you're distinguishing between that work and work

19 | specifically related to the ability of the fish to

20 return to their natal streans.

21 A Correct.

22 Q kay. So you're not discussing Dr. Rice's work
23| in response to ny question?

24 A No.

25 Q kay. Dr. Penney also stated that because the
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1] Colunbia River is a nodified system in his words, that

2| existing stressors and different fish stocks conbine

3| such that salnon recovery in the event of a crude spil

4| may be slower than you have concl uded.

S Did you agree?

6 A In large part -- | nean nost rivers are nodified

7| and there's a ot of stressors, so relative to other

8| cases I'mnot sure that the Colunbia is unique in that

9 regard. But there could be varying rates of recovery of
10 | species. Like | would say the redfish, the sockeye | ake
11| redfish in the river, they have the |ongest journey of
12| all the fish and have to go through the npost dans. And
13 | that has been a challenge to restore. They had very

14 | good runs in recent years, | understand.

15 But | would say in large part, though, that

16 | there are other stressors that can affect recovery, but
17| there's no indication that that's going to be an

18 | incredibly long period of tine.

19 Q Wth regard to i npacts on sal non specifically,
20| or for that matter other species, do you consider your
21| work to be particularly optimstic?

22 A VWll, I"mjust trying to be objective and state
23| what the technical literature says on the subject. |

24 | know | was optimstic when | reported what Jackie M chel

25| said on the paper on wetlands, but that was their words.
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1| Jackie Mchel and other Mchels are probably, if not the

2| nost, one of the nost renowned oil spill experts in the
3| world. Sone of those cases | worked on and |' mj ust

41 reporting what the literature says.

5 Q kay. Dr. Rice also testified that in the case
6| of the Exxon Valdez spill there was whale and otter

7 | npacts that you didn't acknow edge in your testinony

8| and that this suggests the possibility of popul ation

9| effects relating to -- froma crude spill.
10 Did you agree with his concl usi ons?
11 A VWl |, you say "suggesting the possibility." |

12 | guess in science anything is possible, but it's not a
13 | foregone conclusion that there are popul ation effects.
14 | There have been several recent papers in the literature
15| in 2013, | believe, on both of those ani mals that

16 | present a lot of conpelling evidence of |ack of

17 | popul ation effect.

18 Killer whales, for instance. | think it was
19 | Mark Fraker in Human and Ecol ogi cal R sk Assessnent in
20| 2013 did a review of -- there are a nunber of pods in
21| the Prince WIIliam Sound. (Court reporter

22 | interruption.) Nunber of pods, and | believe five of
23 | which were observed in oiled areas on a total of four
24 | days throughout the whole response in spite of aerial

25| overflights pretty nuch constantly | ooking for them
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1 And of those five pods, two of them subsequently
2| declined, one of which was the manmal - eati ng pod, the AP
3| pod, hadn't reproduced -- (Court reporter interruption.)
4| The AP, they're mammul -eating instead of fish-eating,

5| and they had not reproduced for five years prior to the
6| spill. They were in sort of a reproductive bottl eneck

7|1 with high contam nant | oads. There was sone question as
8| to whether that was a preexisting issue. The other pod,

9| the AP pod, had |ost a nunber of fenales after the

10 | spill.

11 And in that literature -- I'"mjust trying to

12 | sunmmarize as best | can. In that literature they found
13| in that pod, they didn't know for sure if they were | ost
14 | after the spill. They hadn't seen them for a nunber of

15| nonths and the | ast census was sonetine before. Several
16 | of them were seen with gunshot wounds that can kil

17| mammals. This group interacts with the gill net -- or
18 | the Long Armfishery and the fishernen occasionally

19 | shoot them

20 So, you know, you have a nunber of pods. And in
21| fact, the group that the AP pod is in, the popul ation

22 has been increasing, and the other pods. So in nature,
23 | one of the problens with NRDA, in ny view, is we view it
24 | as static. Everything has to be the way it was prior to

25| the spill. That's not how nature works. |If you studied
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10, 20, 30 different populations of animals -- (Court

reporter interruption.) Sorry. (Laughter.)

Q You' ve got to keep it slow
A | f you study a bunch of different popul ati ons of
animal s, in the absence of the spill you're going to

find sonme went up and sone went down. And the authors
In this paper conclude that you can't distinguish, it's
I nconcl usi ve. Sonme went up, sone went down. Exposed
groups had no effect.

The otter study was kind of simlar. | think it
was Garshelis and Jones in the Marine Pollution
Bulletin -- do you want ne to spell his nane?
Ge-r-s-h-i-l-i, sonething like that, i-s [sic]. They
did a critical review of all the otter studies and found
that one thing that was interesting was the post-spil
popul ati on was hi gher than the pre-spill popul ation.

And researchers all basically concluded that the
popul ation was on the rise prior to the spill so that
possibly it should have been even higher. As these
authors point out, that the otter denographic is really
poor |y understood, sort of bounces all over the place.

And one of the things | found interesting in
t hat paper was that if the researchers had broken up
their reference in oiled inpact areas into the sane

oil ed and i npact areas that were done in another study,
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1 | think it was the harl equin duck study, they would have

N

found no different difference. And the otter results
basically cone fromone area of Northern Knight

Island -- (Court reporter interruption.) The otter

g A~ W

concl usions basically cone fromresults of one area on
6| Northern Knight Island that in fact paralleled the

7 results of the nearby reference site. And basically |
8| think the final conclusion was that there were three

9| otters less at that site, and that drives the entire

10| thing. And again, that's not a definitive concl usion.

11 And so there's -- it's not a marked -- it's not
12 | an easy answer. |It's a synchronous event. Basically

13| that's the evidence we had. The oil spill occurred, we
14 | noticed sonething, maybe it was the oil spill. But as |

15 | said, based on the results, sone popul ati ons increase,
16 | sone popul ati ons decrease. And that's kind of what we
17 | found.

18 Q The focus of this hearing is obviously the

19 | Colunbia River and potential inpacts here. So what

20 | bearing does the otter and the whale, killer whale

21 | npacts, or lack thereof, have on your anal ysis of

22 potential species inpacts in the river?

23 A Wll, | don't think we have killer whal es here
24| but we may have river otters. But so it's not

25| incredibly relevant, | guess. They are not species that
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are here.

Q kay. Dr. Rice testified about studies
regardi ng subl ethal effects of crudes, specifically PAHs
and exposure to pink salnon, additionally on tuna, mahi
mahi enbryos, et cetera, and concluded that the inpacts
of such exposure will in fact result in population
| npacts to certain species.

Do you agree?

A There's no concl usive evidence of that.

Dr. Rice is certainly an expert in researching and
studi es of those things. And |I'mnot here arguing that
that doesn't occur, | think that it probably does, those
things do occur. |It's just that there haven't been
denonstrated popul ation effects in pink sal non.

As | tal ked about in ny previous live testinony,
| think there's sone conpelling evidence of otherw se.
Not to say that those things don't happen to devel oping
enbryos.

Q | think Dr. Rice pointed out that post-Exxon
Val dez there were up to 2 mllion pink sal non that
didn't return to Prince WIIliam Sound, but at the sane
time there were very robust return runs.

So is there any way to connect those results
back to the pink sal non studies that he referenced?

A | would say there's no way to be able to say
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1] that conclusively, that there's this many m ssing

2| salnon. There's -- in ecology there's sonething called
3| density dependence. To the layman, a simlar expression
41 would be nature abhors a vacuum-- (Court reporter

S| interruption.) Nature abhors a vacuum neaning that

6| when you now your lawn it grows faster. |If you take a

7 hal f the deer popul ati on out of the woods, they have a
8| lot nore food.

9 So there's a lot of limting factors and it

10 | could be quite conplicated, but | don't think you can
11 | say this many were mssing. And there were robust runs
12| and there was no evidence of popul ati on change.

13 Q There was al so testinony fromDr. Rice about

14 | pink sal non exposure in the natal streans, that is

15 | exposure to crude and related PAHs in their spawning

16 | waters, and that after several nonths of |ow dose

17 | exposure there were devel opnental effects noted.

18 Assum ng that there were such effects, how do
19 | the exposure scenarios that he discussed differ from
20| those that we would anticipate in the Colunbia River?
21 A Wl |, as discussed, nost of the spawni ng areas
22| are not in the |lower Colunbia River. There are sone,
23 | but nost of the spawning areas are up in tributaries.
24| So overall, to all the fish, this is not likely to be a

25| mgjor player in the post-spill assessnent here.
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1 Q I want to shift back to your discussion of

N

wet | and recovery and sone criticismthat's been | evel ed
at you. Again, | think Dr. Rice pointed this out, and
you started to allude to this earlier when you were
tal ki ng about Exhibit 108 which was the exhibit that

g A~ W

6| Dr. Taylor spoke to earlier that you said was prepared

7 by Dr. M chel.

8 Can you just nore fully respond to the criticism
9| that your conclusion that wetland recovery could be

10 | expected in a range of one to two years, can you j ust

11 | expand on whether or not, in light of Dr. R ce's

12 | criticism that -- whether that's altered your opinion?
13 A Sure, no problem There are heavy oils and

14 | light oils throughout that diagram It's not just the
15| long-termrecovery. |In fact, if you | ook at that

16 | diagram all the river spills are with the heavy refined
17| products are down near the bottom the faster recovery
18 | tinmes. And Dr. Mchel tal ks about reasons why sone --
19 | they recover faster; things |ike chop, things |ike

20 | sedinent load, things |like flooding, current, water

21 | novenent.

22 Good exanpl es on that chart, another NRDA case |
23 worked on is the Julie N on the Fore River in Portl and,
24 | Maine. The wetlands was very heavily oiled, the

25 wet | ands were covered in oil, and there was rain and
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1 river flow and sedi nent | oad, and they recovered very

2| quickly.

3 So the rivers in that diagramare pretty | ow on
4| the chart, neaning that the recovery tines were faster.
5 Q And then earlier this norning Dr. Tayl or was

6 | asked sone questions about the fate and transport of

7 potentially spilled oil in the Colunbia River and it

8 potentially reaching beyond the nouth of the river out
9| to the Pacific ocean.

10 In light of his testinony, are you able to draw
11 | any concl usi ons about potential inpacts or recovery of
12 | marine species or habitat in the ocean?

13 A Let nme first say that | would agree that there
14 | woul d probably be sonme tar balls and things out there.
15 | do not believe it would be -- | do not believe you're
16 | likely to find neasurable and observable inpacts in the
17 | ocean, which is, when | say neasurabl e and observabl e,
18 | that's a NRDA requirenent under OPA in the | anguage.

19 You mght find on the beach, you may find sone
20 | birds because birds can get oiled and fly and they want
21| to cone ashore, and they do. But | don't believe you'l

22 | find neasurabl e and observable inpacts in the ocean.

23 MR. JOHNSON: Not hing further.
24 JUDGE NOBLE: Cross-exam nation?
25 CRCSS- EXAM NATI ON
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LOTHROP / CHALLENGER

BY MR LOTHROP:

Q Rob Lot hrop for opponents.

M. Chall enger, can you describe to the counsel
for Col unbia R ver chum spawn?

A | understand there is sone spawni ng bel ow and
along the dam there's sone spawni ng there and ot her
| ocations. There is sone spawning in the |ower Col unbi a
Ri ver.

Q And are Colunbia River chumlisted under the
Endangered Species Act? (Court reporter interruption.)
Chum I'msorry. GC-h-u-m

A Col unbia River chun? [I'msorry, |I'mnot sure,
to tell you the truth. They probably are.

Q And one ot her questi on.

Have you encountered an article entitled,
"Effects of Diluted Bitunen Exposure on Juvenil e Sockeye

Sal non: FromCells to Performance,"” the authors include

Sarah Al derman and Chri st opher Kennedy?

A | couldn't summarize it for you, but |'ve heard
t hat .
Q It's a very recent article. | was curious about

that. D d they observe effects on sockeye sal non?
A | believe they did.
Q Rel ated to swi nm ng perfornmance?

A Yep, yep.
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1 Q In oil -- I"msorry, in PAH concentrations in
2 parts per billion?

3 A Yes.

4 MR. LOTHROP: | have no further questions.
5 CROSS- EXAM NATI ON

6| BY MR KERNUTT:

7 Q Hel |l o again, M. Challenger. For the record,

8 Matt Kernutt, counsel for the environnment. | have one
9 | question, subpart question.

10 You testified that, if | recall, a spill on the

11 | Colunbia River would likely not be rel evant or have

12 | inpacts on O cas.
13 | s that accurate?
14 A. Well, there aren't a lot of Ocas in the

15| Colunbia River. Mght they venture around the nouth
16 | fromtine to tinme, | probably inmagi ne so.

17 Q Do you know i f Colunbia R ver sal non are

18 | critically inportant for Orcas?

19 A There are many Orcas that eat sal non and they

20| are very inportant to them

21 MR. KERNUTT: Thank you. No further

22 | questions.

23 MR. LOTHROP: Your Honor, if | m ght

24 | backtrack for a nonent. |If possible I'd be willing to

25 share this article that | described wth council
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1| electronically and with co-counsel. But would it be

N

possible to enter that as an exhibit in this proceedi ng?
JUDGE NOBLE: It's possible, but you need to

share it with the other side to see if there are

g A~ W

objections. So let's take that as an offer of the
6| exhibit. W'Il get a nunber for it and then |et

7 M. Johnson take a | ook at it.

8 MR. LOTHROP: Certainly.

9 JUDGE NOBLE: Maybe this afternoon we can
10 | deal with that.

11 MR, LOTHROP: Yes, Your Honor.

12 JUDGE NOBLE: M. Johnson will have to |et

13 me know i f he has insufficient tine.
14 MR. JOHNSON: |'m sorry, Your Honor?
15 JUDGE NOBLE: You'll have to let ne know if

16 that's insufficient tine.

17 MR. JOHNSON: No, | think we can look at it.
18| I'mnot going to stipulate to its admssion at this

19 | point.

20 JUDGE NOBLE: Yes. Redirect?

21 REDI RECT EXAM NATI ON

22 | BY MR JOHNSON:
23 Q In response to M. Lothrop's question about
24 | Colunbia River chum you said that they are possibly a

25| |isted species. Assuming they are, would they be
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consi dered or subject to the Section 7 ESA consultation
with the National Mrine Fisheries Service?

A Yes, they woul d.

Q And you said that you have sone famliarity with
the, I'Il call it for short the dilbit study related to
| npacts on sockeye sal non.

Do you know if the exposure scenarios in that
study invol ved exposure in the spawning streans for
t hose sal non?

A "' mnot sure where they did that al so. But just
to be clear, there are inpacts that have been identified
in the literature, and | think |I've acknow edged t hat
there would be inpacts. The question being asked is do
we have evidence that this woul d nmaybe extirpate the
| ocal popul ation or have a | ong-term popul ati on effect.
And that's not evident in the literature, it's not
cl ear.

MR. JOHNSON: Thank you. Nothing further.

JUDGE NOBLE: Council questions?

M. Snodgrass?

MR. SNODGRASS: (Good nor ni ng.

Real |y just one question or a series of
gquestions on one issue, and that is your testinony today
bef ore has focused on -- appropriately on discreet

events and what the science says about those inpacts of
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di screet events. And so | just -- | don't have any
background on any of this. | just wanted a sense of --
and this may require sone kind of studies, but judgnent
as well, about |onger termevents. You know, |'mjust
speaki ng broadly.

Is it a fair assunption that as rivers
i ndustrialize, including trafficking of oil -- (Court
reporter interruption.) Industrialize, including
trafficking of oil but also other comrerce, that
overall, there are habitat and species inpacts in the
river overall over a |long period of tinme?

Is that a fair working assunption?

THE WTNESS: | think it's been a fair
assunption in our history. |If you |look at the
Wl lanette River history -- (Court reporter
interruption.) |If you look at the Wllanette River
hi story and as you urbani ze and put nore people into the
area, many years ago we weren't as know edgeabl e as we
are today, we did a |ot of damage.

But | think today, the regulation and | aws
are such that -- and I'"'minvolved in the Portland Harbor
CERCLA case -- is that hopefully that sort of thing
woul dn't happen again. The non-point runoff, neaning
the PAH that gets to the -- or other chem cal that get

to the water fromjust all of us living here that runs

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4460



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

1| off the land, that's maybe a nore difficult issue. But
2| fromindustry itself, | think the | aws have changed and
3| it's getting better.

4 MR, SNODGRASS: So what | woul d under st and,
S| then, is that, again, we're speaking obviously very

6| generally, that runoff is a bigger -- has been

7| historically a bigger contribution to the ecol ogi cal

8 | degradation of rivers as they industrialize?

9 THE WTNESS: | think historically a | ot

10 | fromindustry because there's discharge and things |ike
11| that were not regulated like they are now. And it's

12 | kind of a conbination of everything.

13 MR. SNODGRASS: Thank you.

14 JUDGE NOBLE: M. Challenger and

15| M. Snodgrass are a perfect stormfor our court

16 | reporter. (Laughter.)

17 Any ot her council questions?
18 M. Stone?
19 MR. STONE: Good norning. Wth respect to

20 | Section 7 of the Endangered Species Act, Section 7

21 | consultations occur anong federal agencies when a

22 | project has a federal nexus.

23 Does this project have a federal nexus?
24 THE WTNESS: |'mnot sure. You nean the

25| federal governnment is proposing it?
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MR. STONE: No, it neans the federal
governnment is involved as a permtting authority or
financi ng source for the project.

THE WTNESS: | believe they woul d be the
permtting authority for the Corps of Engi neers.

MR. STONE: Right. So the area adm ni stered
the Corps of Engineers with respect to their permt that
they are required for the dock construction, it's ny
understanding that that permt only covers the very
specific area around the dock structure itself and what
t hat i npact m ght have on sal non.

I s that your understandi ng?

THE WTNESS: |'mnot exactly sure. |
believe in the Fish and WIldlife concurrence letter they
nmentioned that they were considering the 100 sone mles
downstream but | can't be positive.

MR. STONE: \What about the 100 mles
upst reanf

THE WTNESS: | don't know.

MR. STONE: Ckay. So you're not sure if the
Corps of Engineers in their permtting activities
considered the indirect effects of this project wth
respect to transportation of the oil to the term nal or
fromthe term nal ?

THE W TNESS: |'"'mnot real sure.
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MR. STONE: Ckay, thank you.
JUDGE NOBLE: O her council questions?

M. Moss?
MR. MOSS: Thank you. | want you to help ne
make sure ny notes are accurate. |l'mgoing to

par aphrase and you correct ne if I'"'mwong in that sense
and then I'Il ask ny question.

You testified briefly about the Bellingham
spill sone years ago. | believe you said that was a
gasoline spill into a river or creek, | think it was
What com Creek and Reserve. You said it was a
significant volune and it persisted for sonme period of
tine.

My question is, what was that period of
time? | didn't get that.

THE WTNESS: Well, it actually is going to
have a shorter persistence because it's very |ight
product. But it did persist for the -- the fear was
that it happened in early June and there were sal non
returni ng end of August, and so we had a short w ndow to
cl ean up as nuch as possible in the hopes to save
salnmon. So I'mnot aware of any long-termstudies. W
negoti ated a very fast NRDA settlenent in that case, a
| ot of projects, but the sal non ended up returning. And

persi stence woul d be expected to be |ower in that
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gasol i ne.

MR MOSS: Was it cleaned up in fact in tine
for that return?

THE WTNESS: Yes. It was very quick. |
believe all the agencies and the Departnent of Ecol ogy
woul d call that very nmuch a success. It was a horrible,
tragic incident. And like |I said, you' d rather not
break things and have to fix them but you do what you
can.

MR MOSS: | wasn't entirely clear on what
you nmean when you use the phrase "no popul ation inpact."
Now, I'd like you to clarify that for ne. For exanple,
does that nean if 50 percent of the population is
affected by an incident, is that a significant
popul ation? O is that a popul ation inpact or not?

THE WTNESS: Yes, | would be able to say
that you would be able to neasure and observe that with
studies. And it's not to say there aren't neani ngful
ef fects on nunbers of organisns. Wat we're tal ki ng now
is this long -- and relative to the EIS, this long-term
popul ation effect.

MR. MOSS: Yeah, |I'mnot a biologist, so
what I'mtrying to understand is if there's sone
t hreshol d where sonet hi ng becones -- considered to be a

popul ation i npact as opposed to sonething | ess than a
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popul ation i npact.

THE WTNESS: The threshold, at least in the
field study or sonething like that, would be a
statistically significant difference. Wich in a |large
sanple size it could be a small effect, it could be a
popul ation. You can detect a small effect in the
popul ati on of sanpl es.

MR. MOSS: Thanks.

JUDGE NOBLE: O her council questions?

Questi ons based on council questions?

MR. LOTHROP: | have none, Your Honor.

MR. KERNUTT: | have none either, Your
Honor .

JUDGE NOBLE: M. Johnson?

MR. JOHNSON: Not hing further.

JUDGE NOBLE: WM. Challenger, thank you very
much for your testinony. You're excused.

The next witness is a conpletely different
subject and it's 11:40. So |I'm not sure whether it
woul d be a good idea to proceed. W have a relatively
| i ght schedule this afternoon, it seens.

M. Johnson, do you think that's accurate?

MR. KISIELIUS: | believe that's correct,
Your Honor. And actually, we're -- the next wtness is

in the building but didn't expect this witness to go as
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1| quickly so we're actually getting himhere in the room
2 JUDGE NOBLE: He's not here then?

3 MR KISIELIUS: He's here in the building,
4| he's just not here physically in the room so |

5| apologize. W can get himin here if we want to start,
6| but we can al so break.

7 JUDGE NOBLE: W have a vote up here for a
8| long lunch. (Laughter.) So we'll be in recess until

9| 1:00. Thank you.

10 (Lunch break.)

11 JUDGE NOBLE: Before we start there are a
12 | couple of new exhibits. Not a couple, there are three
13 | exhibits. And correct ne if I'mwong, the only one
14 | that has been offered is 5332, and | don't recall that
15| 1047 and 1048 have been offered.

16 M5. MARTIN. Maybe | should cone up and

17 | sneak in. Thank you very nmuch. That has not yet been
18 | offered. Those are exhibits that the parties have

19 | stipulated to their adm ssion, so the Port of Vancouver
20 | would offer themnow to be admtted.

21 JUDGE NOBLE: Al right. It's ny

22 | understanding there's no objection to 1047 and 1048; is
23| that correct?

24 M5. MARTIN: That's correct, Your Honor.

25 JUDGE NOBLE: 1047 and 1048 are adm tted.
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1| So now let's deal with 5332, which was part of the basis
2| for sone testinony we had this norning. And | would ask
3| if there's an objection to Exhibit 5332.

4 MR. JOHNSON:. Yes, there is, Your Honor.

5| The exhibit was not offered by a sponsoring w tness on

6| the part of CRITFC or any other tribal entities. It

7| wasn't offered then, they didn't |ay a proper foundation
8| by attenpting to use it through M. Chall enger.

9| M. Challenger wasn't qualified to lay the foundation

10 | for the exhibit. And it wasn't an inpeachnent exhi bit
11 | because, A, he testified he wasn't all that famli ar

12| with it, and B, he testified that it wasn't inconsistent
13| with his ultimate conclusions. So we woul d object on

14 | those grounds.

15 JUDGE NOBLE: Response?
16 MR. LOTHROP: Thank you, Your Honor.
17 This article was published June 20, 2016, in

18 | the Journal of Environnental Toxicology and Chem stry,
19| so it cane to our attention after we had prefil ed

20 | testinony, and in fact just very recently.

21 M. Challenger was famliar with its
22 | contents, | think he testified accurately to its
23| contents. | believe it's relevant to the fish species

24| that are present in the Colunbia River, and | think it

25| may be helpful to the council. It is a -- and apol ogi es
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to the council, we m ght have been able to offer this
t hrough our wi tnesses but w tness preparation takes
awhile, and at the tinme our witnesses testified we did

not have the opportunity to fully coordinate this with

t hem

It's relevant. There are other studies |ike
this with regard to other species. | think it would be
hel pful to the council. But | don't think this is a

di spositive issue one way or the other in this

proceeding. It is one nore piece of evidence. But it
Is relevant to sockeye. It is not pink salnon and it's
not tuna, it's not mahi nmahi, it is sockeye sal non.

MR. JOHNSON: May | respond, Your Honor?

JUDGE NOBLE: Yes.

MR. JOHNSON: The problemis, and the reason
we have rules for adm ssion of exhibits and we require
that they be admtted at the appropriate tine and
t hrough the appropriate witness, is so that the other
party has an opportunity to fully vet the exhibit,
prepare its witnesses to testify about it. And
undoubt edl y, had we been nmade aware of the exhibit
t hrough their w tnesses, we would have had the
opportunity to do that, and we didn't.

And, you know, if this was published in

June, on June 20th, they had nore than anple opportunity
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to find the exhibit, work with their experts on it, and
have it admtted. But that didn't happen. And at sone
point the rules of evidence require that if they had not
| aid the proper foundation and had not properly admtted
t he evidence it shouldn't be in the record.

JUDGE NOBLE: | understand all that. And I
need to ask you, are you saying, M. Johnson, that you
have not had anple opportunity to review Exhibit 53327

MR. JOHNSON: No, but our experts haven't.
And, you know, we're in the |last day or two of our
rebuttal case and that's when this exhibit was presented
to us. Had it been presented through one of their
W t nesses during their case-in-chief which would have
been the appropriate tinme, we could have vetted it wth
our witnesses, had themexplain it, have themtestify to
it. But that didn't happen and it's not going to happen
now. So we would object to the adm ssion of the report.

JUDGE NOBLE: Well, I think it shoul d happen
and | think that you should have additional tinme to
reviewit and review it with your witnesses. This
exhibit is not overly long, it's double-spaced. It can
be read, and your w tnesses have shown deep credentials
for understanding this nmaterial. And so | wll give you
sone additional tinme to review it and present any

addi tional argunents you nay have. W can deal wth
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this on Thursday norning. So | reserve ruling on this
until then.

But | do understand the argunents about the
| ate di sclosure of it, and I'mnot faulting the
opponents, | understand why this has cone up and cane up
In the course of the Challenger testinony. And
M. Challenger said he was famliar with it, so perhaps
you could have himreview it and give you opportunity to
present any evidence about information in the potenti al
exhi bi t.

So on Thursday we will deal with this again,
but I wll tell you that at this point | aminclined to
admt it unless you can give ne sone reason why | should
not. So part of my reasoning for that is the APA rule
on the adm ssion of evidence. And | think that it does
appear, even fromyour own witness's testinony that it
Is the kind of material that reasonably prudent persons
rely on in the conduct of their affairs.

And so that's what we're going to do with
that, reserving ruling on it.

MR. JOHNSON: Thank you.

JUDGE NOBLE: Are you ready to call your
next w tness?

MR. KISIELIUS: Yes, Your Honor. The

applicant would like to recall Dr. Kelly Thonas.
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1 JUDGE NOBLE: Dr. Thomas, | know that you
2| were sworn as a witness before but you're com ng back
3| after being excused so I'd ask you to raise your right
4 hand.

5 J. KELLY THOVAS,

6 havi ng been first duly sworn, testified as foll ows:
7 DI RECT EXAM NATI ON

8 BY MR KI Sl ELI US:

9 Q Dr. Thomas, |1'd like to ask you sone questions
10 | about the testinony of Ms. Linda Garcia, Dr. Ranajit
11 | Sahu, and M. Robert Bl ackburn. Specifically -- well,
12| let me ask you, are you famliar with their testinony
13 | about various facility incidents that they suggested
14 | were anal ogous or representative of the risk of the

15 | Vancouver Energy facility?

16 A Yes, | am

17 Q | don't know that your mcrophone is on. There
18 | you go.

19 A Sorry. Yes, | am

20 Q Ckay. |I'magoing to wal k through each of the

21| three incidents and ask you a coupl e questions about

22 | them
23 First is one in Texas City. M. @rcia
24| jdentified a facility incident in Texas Gty fromthe

25| 1940s. And from her testinony she said it was, quote,
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the biggest oil storage facility disaster in this
country. She said it held approximately the sane anount
of oil in their storage tank and | evel ed everything
wWthin a three-mle radius and flattened hones. She
said five mles out of the radius even destroyed nany
t hi ngs.

So | want to ask you, are you famliar with the
I nci dent that she's describing?

A Yes, | am

Q And what did you review to becone famliar wth
t hat i ncident?

A Vell, | was already famliar with the incident.
It's kind of a classic case study of ammoniumnitrate
fertilizer explosions. But in preparation for this
testinmony, | did review several texts on acci dental
exposures in industrial accidents.

Q So is it accurate to characterize this
particular incident as a crude oil storage incident?

A No, it is not.

Q What actually occurred?

A So in 1947 the ship the G andcanp was docked at
the Texas City port facility and was being | oaded wth
ammoniumnitrate as well as other cargo. It was | oaded
W th approximtely 2,200 tons of ammpbniumnitrate as

wel | as other cargo when a fire broke out in the hold of
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1| the -- one of the holds of the ship. The captain

N

ordered that the holds be closed up, that the hatches be

3| closed, and that steam be applied to the hold in an

4| attenpt to deprive it of oxygen. But that heated the
5| amoniumnitrate and | ead eventually to an expl osi on.
6 The expl osion threw pieces of the ship

7| approximately three mles that danmaged everything in the
8| wvicinity, caused a |large wave to go onshore. |t knocked
9| two light airplanes out of the sky that had been

10 | circling above the ship. It killed firefighters that

11 | were responding to the ship fire. It damaged five

12 | chem cal processing plants including the Monsanto

13 | styrene plant -- (Court reporter interruption.) Sorry.
14 | Monsanto styrene plant that was | ocated essentially just
15| across the slip fromthe G andcanp, and al so caught on
16 | fire at the storage tanks.

17 The damage was quite extensive. |In fact, it

18 | damaged anot her ship that was al so | oaded wi th amoni um
19| nitrate, the Hgh Flyer. And the H gh Flyer had

20| slightly under 1,000 tons of amoniumnitrate on it and
21| it exploded the next day while it was being pulled out
22 | of port.

23 Q You said that there were nearby oil storage

24 | tanks that burned. Wre there any reports of oil

25 | storage tanks expl odi ng?
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A No, there were not.

Q kay. So is Ms. Garcia correct that the
majority of the danage was fromthe initial explosion?

A Yes, she is.

Q Was that fromthe vessel ?

A That was fromthe G andcanp, the ship, the
ammoni um ni trate expl osi on.

Q So do you think that this particular incident
that you' ve just described denpbnstrates or proves M.
Garcia's assertion that an explosion at the storage tank
facility would level the Fruit Valley nei ghborhood?

A No, | don't think it supports it at all because
t he expl osion involved amoniumnitrate, a ship carrying
anmoni um ni trate.

Q Ckay. And in your opinion, is the Texas Cty
I nci dent a good conpari son for understanding the risks
of the Vancouver Energy facility?

A No, it's not. They're conpletely different.
(Court reporter interruption.) No, it's not. They're
conpletely different.

Q And to confirm did your study |look at the risk
of explosion at the facility?

A Yes, it did.

Q And could you rem nd us what your study

concl uded about the risk of explosion to offsite
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1| popul ations?

2 A The risk to the offsite population were well
3| below established risk tolerance criteria w thout

4| further prevention or mtigation systens.

5 Q And what about the risk to the Fruit Valley

6 | nei ghborhood nore specifically?

7 A That woul d be the sane. The risk is well bel ow
8| well-established risk acceptance tolerance criteria.

9 Q | know we' ve been tal ki ng about expl osi ons here,
10 | but did any of the facility risks create potenti al

11 | problens for the Fruit Vall ey nei ghborhood?

12 A No. The risk to all offsite popul ati ons was

13 | accept abl e.

14 Q Let's swtch incidents here and address the

15 | issue of flashing that Dr. Sahu raised in his testinony.
16 | And there's a specific incident that | want to talk

17 | about that he referenced, but before we do that, can you
18 | describe for us again, what is flashing? Maybe |'|

19 | start with Dr. Sahu's testinony.

20 He said it was when vapor pressure is the sane
21 | as atnospheric pressure so the liquid transforns into a
22 | vapor. And in the release scenario, that vapor cloud,
23| if it reaches an ignition source, turns into a vapor

24 | cloud explosion. And sonetines those vapor cloud

25 | explosions are abbrevi ated as VCE.
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So do you agree with his description of
fl ashi ng?
A No, | don't.
Q Can you descri be your understanding of flashing?

M5. BRI MVMER: Maybe M. Thomas can testify
to his understandi ng, but | have an objection to him
testifying to anything that is like a chemcal or air
pol | utant type description, because | don't think his CV
qualifies himto give expert testinony on those kinds of
| Ssues.

JUDCGE NOBLE: Response?

MR KISIELIUS: Your Honor, Dr. Thomas
tal ks -- his background and his CV tal k about his
experience, extensive experience addressing risks of
various types of facilities, not just crude oil storage
facilities but chem cal processing plants. He's an
expert in precisely this topic and he's responding to an
I ssue that Dr. Sahu rai sed.

He will describe his famliarity with the
I ncident itself that we're going to address in a second.
But he's already denonstrated the expertise to address
the subject matter that he's testifying to.

JUDGE NOBLE: As to the risk he's
denonstrating his expertise?

MR KISIELIUS: Correct. W're talking
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about flashing as the chem cal interaction, and his
testinony is going to be to describe that phenonena.

JUDGE NOBLE: ['mgoing to sustain the
objection and |I'd ask that you nbve on to a question
nore akin to risk.

MR. KISIELIUS: Your Honor, if |I mght, the
flashing incident is an incident of risk to which
Dr. Thomas has already investigated this specific risk
wth respect to the facility. |If | could at least -- if
| could have an offer of proof to lay the foundation as
to his ability to testify to this.

JUDGE NOBLE: Sure.

BY MR KI Sl ELI US:
Q Dr. Thomas, how are you famliar with the
fl ashi ng phenonenon as it pertains to chem cals? Do you
address that in your professional experience?
A Sure. It was part of the consequence studies
I nvol ving chem cal processing facilities, one of
rel eases that's of concern were rel eases --

JUDGE NOBLE: Dr. Thomas, I'mlistening to
you and |I'mnot able to hear you. You're talking in
that direction and you're talking too fast.

THE WTNESS: | apol ogi ze.

So we do consequence eval uation studies and

ri sk studi es that involve chem cal processing
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facilities. And part of the scenarios that we | ook at
when we're eval uating chem cal processing facilities are
rel eases that would flash. So I'mfamliar with them
I'mfamliar with how we nodel them O course, | took
courses in school that dealt with thernodynam cs and
physi cal chem stry which that enbodies. (Court reporter
Interruption.) Which enbody that.
BY MR KI Sl ELI US:

Q And, Dr. Thomas, when you conduct Quantitative
Ri sk Assessnents for chem cal processing facilities, is
this one of the issues that you assess?

A It is certainly a phenonenon that takes pl ace,
and sonme of the rel eases, which are rel eases which
I nvol ve materials that are stored at pressure or bel ow
their normal |oad, are subject to flashing if there's a
rel ease.

MR. KISIELIUS: Your Honor, with that
foundation I'd like to proceed with sone questions about
flashing so that he can then testify to one of the
I nci dents that one of the opponents' w tnesses testified
to that we request the ability to rebut.

M5. BRI MMER:  Your Honor, |'mgoing to renew
nmy objection. Wat he has elicited is testinony where
he | ooks at instances of flashing as a consequence t hat

he then does risk analysis on. The initial question to
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1| which | objected was he was aski ng about how fl ashi ng

2| occurs, what is flashing. That is sonething Dr. Sahu is
3| an expert in, but | have not heard any expertise from

4 M. Thonas.

5 JUDGE NOBLE: [I'Il sustain the objection.

6| BY MR KISIELIUS:

7 Q " mgoing to ask you about the incident that

8 | occurred, your expertise in review ng consequences.

9 Dr. Sahu conpared it to a facility explosion in
10 | Engl and, he tal ked about a flashing incident there. He
11| tal ked about one of the nost destructive accidents, in
12 | his words, that happened in Engl and about 30 years ago
13 | where sonething flashed for 45 seconds in a plant on a
14 | Sat urday, and nobody was there. Just a small leak in a
15| large pipe, and 45 seconds there was a vapor cloud

16 | reaching the parking lot. Wen sonebody started a car,
17| that was the ignition source, and 33 people died and the
18 | whole facility was leveled. 1In his testinony he al so
19| referred to it in a town called Farnsborough and | ater
20| clarified it did not include crude oil.

21 So I"'mgoing to ask you, are you famliar with
22 | that incident?

23 A | believe the incident he's referring to is the
24 | Fli xborough incident.

25 Q So is there not a Farnsborough incident?
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A There's not a Farnsborough that |I'maware of in
the U K There's a Farnborough in the UK but it's in
the south of England but doesn't to the best of ny
know edge have petrochemi cal facilities associated with
it.

Q And did you | ook for evidence of a vapor cloud
expl osi on i n Farnborough?

A | did. And I'"'mquite confident | would have
been aware of it had there been one there. But | did
neverthel ess do a search and could not find one. And
one of that magnitude would be of historical proportions
and would be witten up in the literature.

Q G ven your area of expertise, your risk
assessnent expertise on behalf of a variety of different
facilities, would there be a vapor cloud expl osion of
t hat magni tude of which you woul d not be aware?

A | do not believe so.

Q So you referred to the Flixborough incident.
Whay do you think that's the event to which Dr. Sahu was
testifying?

A The general contributes and paraneters that he
assigned to the incident in Farnborough line up pretty
well with the Flixborough incident.

Q Let's tal k about sone of those key attri butes.

Dr. Sahu stated that the event he was di scussing

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4480



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

KI SI ELI US / THOVAS

1| occurred about 30 years ago.

2 When did the Flixborough incident occur?

3 A FI i xborough occurred in 1974, so it would be
4 | about 40 years ago.

5 Q He said the incident occurred on a Saturday.

6 What day of the week did the Flixborough

7 I nci dent occur?

8 A Fl i xborough i nci dent took place on a Saturday.
9 Q He said the rel ease went on for 45 seconds.

10 How |l ong did the release in Flixborough go

11 | before ignition?

12 A There's been a variety of investigations on the
13 | Flixborough incident, and the short end of the range

14 | fromthose investigations would be about 30 seconds, on
15| the long end of the range fromthose investigations

16 | woul d be about 90 seconds. So between 30 and 90

17 | seconds.

18 Q He said that there were, | think he said 33

19 | people killed in that incident.

20 How many people died in the Flixborough

21 | incident?

22 A Twent y- ei ght .

23 Q Ckay. And he said that flashing played a role.

24| Did flashing play a role in Flixborough?

25 A It certainly did. It was a rel ease of
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1| cyclohexane froma tenperature of 155 degrees C and a

2| pressure of 125 PSIG  Normal boiling point for

3| cyclohexane is 81 degrees C, so it was roughly 70

4| degrees C above its boiling point. So when the 20-inch
5| pipe failed, a large majority of the cycl ohexane

6 | vaporized, it flashed.

7 Q Ckay. Sounds |like you're famliar wth that

8| incident. How are you aware of it?

9 A VWll, |I've been aware for an extended peri od.
10 It's kind of a classic case study in industrial vapor
11| cloud explosions. It also is one that's witten up in

12 | the Anerican Institute of Chem cal Engi neers Al CHE,

13 | Chem cal Process Safety, CCPS, textbook on vapor cloud
14 | explosions, flash fires. That's a book that the conpany
15| that | work for -- (Court reporter interruption.) It's
16 | a book that the conpany | work for, BakerRi sk, authored,
17| and that | hel ped with.

18 Q | think if you lean into the m crophone it may
19| help a bit.

20 So can you rem nd us again what was the chem cal
21 i nvol ved in that incident?

22 A Cycl ohexane.

23 Q Does the type of chem cal involved in the

24 | incident nmake a difference in the analysis of that

25| specific risk, flashing, that is?
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A Absol utely, as does the conditions under which
it's stored, as does the conditions outside of the
release in terns of confinenent and congestion when a
vapor cloud is created. Whether it's just a flash fire
or a vapor cloud explosion or a severe vapor cloud
explosion is a function of confinenent and congestion
that the vapor cloud encounters.

Q And what can you say about the vapor cloud --
risk of a vapor cloud from cycl ohexane as conpared to
petrol eum crude oil ?

A When cycl ohexane is stored at el evated
tenperature and pressure, as was the case at the
FI i xborough incident, it poses a nuch |arger hazard than
crude oil stored at anbient or near anbient tenperature.

Q And, I'msorry, does that nean it's nore
preval ent for cycl ohexane or |ess?

A It's poses a nore -- when cycl ohexane is stored
at an el evated tenperature and pressure point, it poses
a nmuch higher hazard in terns of the vapor cloud that
woul d be created.

Q And did your study look at the risk of this type
of incident at the facility?

A Qur study | ooked at rel eases fromthroughout the
facility under the conditions that are relevant to the

crude oil being stored as well as the confinenent and
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1| congestion that's present at the site.

2 Q And can you tell us what your study concl uded

3| about this risk?

4 A Well, with regards to offsite risk, as we tal ked
5| about before, the offsite risk --

6 M5. BRI MVMER.  Your Honor, |'ve been all ow ng

7| this because M. Sahu did throw this out as an exanpl e,
8| although | only renenber one at the tine. But this is
9| not an entrance point to elaborate on the original risk
10 | testinony. M. Sahu -- Dr. Sahu didn't tal k about ri sk.
11| Risk isn't his expertise. He didn't purport to offer

12 | any testinony on risk. He was here as an air quality
13 | expert and a permtting air quality expert.

14 There was in fact no risk testinony beyond
15 | peopl e having these exanples to illustrate other points
16 | of their testinony. So this doesn't really seemlike
17| rebuttal anynore, it seens |ike another bite of the

18 | apple with respect to direct testinony.

19 MR, KISIELIUS: My | respond?

20 JUDGE NOBLE: Yes. That's why |I'm | ooking
21 | at you.

22 MR KISIELIUS: Thank you. Dr. Sahu, it is
23| correct, is an air em ssions expert, does not have the
24 | same qualifications to address this risk. Nevertheless,

25| he testified about the risk of flashing and expl osi ons.
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1 If they're willing to withdraw that testinony then we

N

don't need to proceed. But if they didn't elicit that

3| testinony fromhim that wouldn't have put us in the

4| position of needing to rebut it. Dr. Sahu testified to
5| the risk of flashing and expl osi on.

6 JUDGE NOBLE: Right, but he testified to it
7| froma scientific point of view | thought this w tness

8 | was going to be tal king about relevant risk, the danger
9| of risks. He's actually already testified that it isn't
10 | conparable to a crude oil situation, which seens to

11 | exhaust the subject, but --

12 MR. KISIELIUS: Your Honor, if |I mght, the
13| inplication of Dr. Sahu's testinony was that there was a
14 | risk of this event occurring. And this is the expert

15| that can respond to that and explain froma techni cal

16 | scientific risk analysis standpoint why it is not. And
17| that's what we're trying to do is respond and rebut.

18 JUDGE NOBLE: | see that, but | think that
19| you're extending this witness into a scientific area

20| that he doesn't have qualifications to testify about.

21 He does have anple qualifications to testify about

22 | various risk situations. The science behind the

23 | explosions he's describing has al ready been descri bed

24 | sufficient for himto testify further about his

25 | expertise which would be risk.
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So I'msustaining the objection and |I'd ask
you to nove on.

MR. KISIELIUS: Ckay.
BY MR KI SI ELI US:

Q Fromthe basis of the standpoint of risk
assessnent, is the Flixborough incident a good
conpari son for understanding the risks of the Vancouver
Energy facility?

A No, it's not. The risk associated with | oads
stored well above its boiling point under pressure and
subject to flashing and creation of a |arge vapor cloud
fromthat is not conparable to the risks associated with
crude oil stored at air anbient tenperature.

Q | would like to swtch to the third incident and
tal k about the other U K facility incident that the
opponent w tnesses have di scussed.

Are you famliar with M. Bl ackburn's testinony
about the facility incident in Hertfordshire, England?
It was one that he relied on to establish a maxi mum

f oreseeabl e | o0ss.

A Yes, | am
Q How are you famliar with that incident?
A | personally investigated the incident that's

being referred to which is the Buncefield explosion. |

went to the Buncefield facility that was involved in the
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1 | nvesti gati on.

N

Q When you say you were involved in the

3| investigation, what does that nean?

4 A | was retained by Total -- (Court reporter
S| interruption.) Total, T-o-t-a-I, to investigate the
6| incident in terns of cause and origin.

7 Q Ckay. And in response to questions from

8 M. Sienann, M. Blackburn characterized it as a

9| crude-by-rail incident. Do you agree?
10 A | do not. The Buncefield termnal didn't have a
11| rail. Product is fed in by a pipeline, product |eaves

12 | by pipeline and by truck, and the tank involved in the

13 | incident contained gasoline.

14 Q And can you tell us what happened in that

15 I nci dent ?

16 A Yes, | can. A transfer of gasoline was being

17| made to one of the tanks froma renote refinery in

18 | Essex. Transfer was underway at night. Around 3 in the
19 | norning, the level indication in the tank indicated to
20| the operators that the transfer had stopped. |In fact,
21| it had not stopped. Transfer continued. Around 5:30 in
22| the norning the tank overflowed. A cloud of gasoline

23| m st and vapor was created, and around 6:00 that cloud
24 | was ignited.

25 The cl oud encountered a very severe high-1|evel
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congestion in the formof trees in the nearby vicinity.
These woul dn't be trees that you would | ook out a w ndow
and see, these are trees that were created, and created
a visual screen around the facility. The technique is
called coppicing -- (Court reporter interruption.) |
may msspell it, but it's c-o-p-p-i-c-e-d. So it
I nvol ves cutting the trees repeatedly when it's young to
create many trunks and branches so that you get a visual
screen.

But that causes a high degree of congestion and
a high degree of -- high degree of congestion can be
found in a pipe rack or refinery or a termnal plant.
And that visual screen then is kind of |ike a hedgerow,
you' ve seen those, allowthe flame to accelerate to a
very high flanme speed and cause the significant vapor
cl oud explosion as a result.

Q And is this an accurate conparison of the risk
you m ght expect fromthe Vancouver Energy facility?

A No. Again, it's the presence of that very high
| evel of congestion that really allowed the flame speed
to be generated. The tank involved a gasoline tank
being filled renpotely by pipeline.

Q And so just to be specific, what can you say
about the differences about the product involved in the

I nci dent as conpared to what we're tal king about here?
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A Sure. Gasoline is generally nore volatile than
crude oil and less viscus. |It's easier to forma mst.

Q And t hen what about the opportunities for vapor
cl oud congestion; did you | ook at those as part of your
study?

A Sure. As part of our QRA we | ooked at the
confi nenent and congestion that's actually present on
the site of the proposed term nal here, the proposed
facility at the termnal. And we have nothing renotely
approaching the | evel of congestion that was present at
Buncefi el d.

Q And in your QRA, are these paraneters inportant
I n understanding the risk profile of the facility?

A Certainly.

Q To your understanding, are there operational and
design differences between Hertfordshire and Buncefi el d,
| guess, and the Vancouver Energy facility that woul d
speak to the |ikelihood of a vapor cloud expl osion?

A Wl l, certainly the product that's being
handl ed, crude oil versus gasoline, is different. It's
not being fed by renote pipelines and essentially in an
unmanned operation where the people involved with the
transfer or in the control roomare not |ooking at
anyt hi ng.

As far as the specifics of how the tanks are
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1| configured, | can't speak to that.

2 Q In your opinion, is the Buncefield incident a
3 | good conparison for understanding the risks of the

4 | Vancouver Energy facility?

5 A No, | do not believe it is.

6 Q Let nme ask you sone general questions about the
7 use of these specific incidents.

8 Is the reliance on a handful of exanples a good
9| way of assessing the risks presented by this facility,
10 | from your standpoint?

11 A No, particularly --

12 M5. BRIMVER: (bjection. | think that

13 | mscharacterizes the situation. No one is relying on

14 | these as an exanple. He's been asked about the specific
15 | exanples as conpared themto this situation, but | don't
16 | think there's been a characterization in the opponents’

17 | case that these exanpl es represent anything.

18 JUDGE NOBLE: [I'Il overrule the objection.
19| | think it's a fair question. You nmay answer.
20 THE WTNESS: And | apol ogi ze, could you

21 | repeat the question?

22 BY MR KI SI ELI US:

23 Q | can ask it again if that's hel pful.

24 What do you think about the use of a handful of

25| facility incidents as a way of assessing the risks
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1| presented by this specific facility?

2 A No, | think the better way is to | ook at the

3| actual facility of interest and its attributes and

4| characteristics. These exanples, as | said, are not

S| directly applicable to the oil storage term nal.

6 Q And is that what you did with your QRA?

7 A Yes, it is.

8 Q More generally, there's been sone criticismfrom

9| sone of the opponents that risk science like this is

10 | sonehow different than real world events.

11 How do you respond to that criticisnf

12 A | think we account for real world events in our
13| Quantitative Ri sk Assessnment but we pair themwth the
14 | appropriate frequencies to place themproperly in the

15 | risk space.

16 Q And so in your opinion, which is the nost

17| accurate way to assess risk at the facility?

18 A | feel the risk to the facility is best assessed
19 | by doing a Quantitative R sk Assessnent on this specific
20| facility of interest.

21 Q '"'mgoing to switch subjects now and ask a

22 | couple questions to start.

23 Does BakerRi sk help its clients assess insurance
24| needs for industrial facilities?

25 A Yes, we do.

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4491



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

KI SI ELI US / THOVAS

1 Q And are you famliar with the nethods that

N

Baker Ri sk uses in assessing insurance needs of the

3 I ndustrial facilities?

4 A Yes, | am

5 Q How are you famliar with those nechani sns?
6 A W have an insurance risk engi neering team at

7 Baker Ri sk that works with the devel opnent of the

8| software that is used for that purpose. 1've discussed
9| on a nunber of occasions the nethodol ogi es and

10 | approaches that are used to performthe insurance risk
11 | engineering. | nyself do not performinsurance risk

12 | engi neering service.

13 Q But you devel oped the software that they use?
14 A Yes, |'ve worked on it.

15 Q How many -- so what's the end product of the

16 | insurance assessnent that BakerRi sk does?

17 A It's an evaluation of maxi num estimated | oss

18 | that can take place in terns of danmage to that facility,
19| in terns of business interruption.
20 Q Ckay. And how many insurance risk engi neering

21 | surveys does Baker R sk do?

22 A On average, we do about 65 a year.

23 Q And do you do any for crude oil storage tanks?
24 A Yes, we do.

25 Q And are you famliar with the range of coverage
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t hat you have assessed for these types of facilities?

A Sure. | actually |ooked at the last five or six
that we did. They ranged in capacity from about a
mllion barrels up to 16 mllion barrels in ternms of the
size of the facility.

Q And what was the range of the insurance for
those types of facilities?

A Maxi mum esti mated | osses were in the range of
about 30 mllion to about 130 mllion. Qoviously the
| oner end of that tended to be facilities that were well
desi gned and small er capacity. The larger of that range
tends to be facilities that have sone design issues and
are of |arger capacity.

Q And how does the size of the Vancouver Energy
facility fit in that spectrunf

A So the proposed facility is a little over two
mllion barrels, soit's on the Iow end of the one- to
16-mllion-barrel range.

Q And in your estimation what does that nean about
where that would fit, where this facility would fit in
ternms of insurance needs?

M5. BRI MVER: (bjection, Your Honor. This
W tness has said that he does not performthe insurance
analysis, so | think we just reached the end of his

experti se.

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4493



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

N

g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

KI SI ELI US / THOVAS

MR. KI SIELIUS: Your Honor, he just
testified that he hel ped design the software that they
use in facilitating and assessing i nsurance needs for
their clients. He's testified that this is part of the
regul ar service that his conpany provides as the service
to their custonmers, and he's testified to the research
he' s done on insurance needs at anal ogous facilities.

M5. BRI MVER.  Your Honor, he said he hel ped
with the design and building of the software, and he
specifically said he does not performinsurance
anal ysi s.

JUDGE NOBLE: Well, again, | think that it's
a fair question. And it does seemto be part of his
expertise, although | don't think he's going to be going
too far into the insurance testinony since he does not
do insurance anal yses. |Is he?

MR. KISIELIUS: No, Your Honor. This is the
| ast question on the insurance analyses. | was going to
explore further his experience in terns of ranges of
I nsurance frommatters he's been personally involved in.

JUDGE NOBLE: Al right. [I'Il overrule the
obj ection. You may answer.

THE WTNESS: You'll have to ask the
guestion again, |I'msorry.

BY MR KI SI ELI US:
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Q So you had tal ked about a range of insurance
needs for facilities that corresponded roughly to the
range in size. And | was asking in order of nagnitude
where the Vancouver Energy facility fit in, and you
testified to the lower end in terns of the size.

My question was, what does that suggest to you
about where the insurance needs would fit in for that
particular facility?

A Thank you. | would expect that to be on the
| oner end of the range, so down towards 30 mlli on.

Q And | think you testified about the range of the
I nsurance and what it actually covers when you were
tal ki ng about that 30 to 130 mllion range.

Coul d you explain that again?

A Sure. Qur insurance risk engineering surveys --
(Court reporter interruption.) Qur insurance risk
engi neering surveys are focused on a |l oss of capital and
trying to settle the danage to the plant as well as the
busi ness interruption associated with it. So capital
| oss to the plant and business interruption.

Q And so not any sort of offsite damage?

A No. It's onsite |oss focused.

Q Can you use your QRA to assess insurance needs
for offsite risks?

A. It's difficult, but our Quantitative Ri sk
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Assessnent for this facility | ooked at risks associ at ed
wth offsite fatalities. The societal risk we had
offsite was on the order of 5E to the mnus 9 per year
for fatality, so alittle less than one in 100 mllion
years. |If you want to be conservative, you could say
you wanted to insure against a loss of life. |If you
want to be really conservative you can say you want to
ensure agai nst the financial equivalent of two | oss of
life.

Q And are you famliar fromyour work with ranges
of dollar figures associated with damage for | oss of
life?

A I'"'mfamliar with | egal cases that | and others
Baker Ri sk have been involved wth, yes.

Q So being insensitive, what is the dollar figure
that typically you' ve seen in the work that you' ve done
that's been associated wth risk of -- or damage with
| oss of life?

A So it varies with the nature of the fatality and
the locality and case specifics, but in the range of 10-
to $20 mllion is the legal liability that corresponds
to typical jury awards for loss of life.

Q You said conservative, one or maybe two peopl e.
Can you translate that again into figures?

A So that would be 10- to $40 nmillion if you
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1 wanted to be conservati ve.

2 MR, KISIELIUS: | have no further questions
3| for you, thank you.

4 JUDGE NOBLE: Cross-exam nation?

5 CROSS- EXAM NATI ON

6| BY M5. BRI MMVER

7 Q Hell o, M. Thomas. M nane is it Janette

8 Brimer, | represent sone of the opponents.

9 Are you famliar with a Texas City refinery

10 | explosion in March of 20057

11 A The BP Texas City?

12 Q Texas City refinery explosion in March of 2005.
13| | don't recall if it was BP.

14 A | believe that would be the BP Texas Gty | SOV

15| wunit. (Court reporter interruption.) [|SOM short

16 | acronym for isonerization.

17 Q And in that incident workers were killed?
18 A Yes.
19 Q And there were injuries to well over a hundred

20 | other people associated wth that incident?

21 MR. KISIELIUS: Your Honor, I"'mgoing to
22 | object. Your Honor?
23 JUDGE NOBLE: Repeat the question and then

24| tell me the objection.
25 M5. BRIMVER. M/ question was asking
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1| M. Thomas sone specifics that he recalled that there

2| were over a hundred other people injured in association
3| with this event.

4 JUDGE NOBLE: And your objection?

5 MR. KISIELIUS: Relevance. W brought

6| M. Thomas back because we've had nultipl e exanpl es of
7| what he's testified to as irrelevant things that

8 | opponents have assessed are conparable. He's testified
9| that they're not. They're irrelevant. She's now asking
10 | questions about a refinery incident which is unrel ated
11| to the risk profile of the crude oil storage facility.
12 M5. BRI MVMER:  Your Honor, they're

13 | questioning Ms. Garcia's fears of simlar incidents.

14 | She's tal ked about a Texas Gty refinery -- or a Texas
15| Cty explosion. They offered sone rebuttal that naybe
16 | she was m srenenbering that. And I'minquiring as to
17 | whether that's perhaps the incident that got confused,
18 | that confused it. And he did say that he knows about
19 | that incident.

20 MR. KISIELIUS: Your Honor, if | mght

21| respond. She clearly said the event was in the early
22 1940s. Ms. Brimer is now asking questions about a

23| refinery incident in 2005. They're expanding the |i st
24 | of things.

25 JUDGE NOBLE: The general nature of this
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testinony is the conparability of different incidents
t hat have occurred, and your w tness has been expl aini ng
the differences and why they're not relevant to
Vancouver Energy Distribution Termnal. This is another
guestion about another facility. |It's right along the
sane lines as the testinony you were eliciting, although
a different facility, as | understand it.
So it's a fair question and it's relevant to

what he's been saying, and |'mgoing to overrule the
obj ecti on.
BY M5. BRI MVER:

Q And you do recall that it injured over a hundred

ot her peopl e?

A | don't recall that. But |I don't disagree that
that was the case. So I'mnot -- just to be clear, I'm
sorry, I'"'mnot telling you that you're mstaken. I|I'm

just telling you | don't recall how many people were
I nj ured.

But there were quite a few people in the
vicinity of the process unit. The unit next to it, and
| forget the unit designation next to it, was undergoi ng
turnaround -- (Court reporter interruption.) The unit
next to it was undergoi ng turnaround so they were
under goi ng nmaj or mai nt enance, so they had portable |ight

wood trailers in to support that, as well as tents. And
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all of the workforce for that turnaround was essentially
bei ng housed, officed, staged between the unit that was
bei ng worked on and the ISOM unit. W as an industry --

Q That isn't ny question, M. Thonas.

A Sorry?

Q You have to wait for a question to be in front
of you. The question was the nunber of people that were
i njured, and | think you answered that.

A | thought you were asking about if | was
famliar with the incident.

Q | asked about specific details. Thank you.

A | apol ogi ze.

Q That's okay. And | just want to confirmthat

that incident was in Texas Cty.

A Yes, ma'am it was at the -- the incident you're
referring to, | believe, was at the BP Texas Cty
refinery. I1t's no |longer owned by BP, it's now owned by

Mar at hon, Marat hon Gal veston Bay Refinery.

Q Thank you. | want to turn to a nore general
question about the incidents that have been discussed in
your rebuttal testinony today.

Is it fair to say that these are accidents?
A Certainly.
Q And that, for exanple, with the incident in the

UK, | think we called it the Buncefield incident as an
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exanple, there are m scommuni cati ons or m stakes that
get made that result in accidents?

A | would certainly say that sone accidents are
caused by m scommuni cations, or the other factor you
said was m st akes.

Q And sonetines those have very serious results?

A They can be.

M5. BRI MVMER: Not hing further, Your Honor.
JUDGE NOBLE: Redirect?
MR. HALLVIK: No questi ons.
REDI RECT EXAM NATI ON
BY MR KI SI ELI US:

Q Dr. Thomas, | have just a couple questions for
you.

Ms. Brimer was asking you about a 2005 Texas
City incident. D d you say that was a refinery?

A " msorry?

Q Did you say that was at a refinery?

A BP Texas City refinery.

Q And does a refinery present the sane risk
profile as a crude oil storage term nal?

A No, it does not.

Q So woul d you say that's an accurate conpari son
for assessing the risk at the Vancouver Energy term nal ?

A No, it is not.
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THOVAS
1 MR. KISIELIUS: No further questions.
2 JUDGE NOBLE: Council questions?
3 M. Shafer?
4 MR. SHAFER: Dr. Thomas, thank you very nuch
5| for your testinony today. One question.
6 You're famliar wwth the Gty of Vancouver.

7| Wuld you say that this project constitutes the |argest
8| threats of a facility incident within the Gty of
9 | Vancouver, or mght you be aware of other facilities

10 | that would be, say, conparable and that nagnitude?

11 THE WTNESS: | apol ogi ze, but | have to

12 | confess conplete ignorance to what other facilities are
13| present in the Gty of Vancouver. | sinply didn't |ook
14| at that. | didn't know that was --

15 MR. SHAFER |'mjust trying to scale where

16 | mght this fit in terns of other industrial sites or

17| other facilities wwthin the city.

18 THE WTNESS: | apol ogize, | don't know what
19 | other industrial sites are in the facility so | can't

20| rank this for you.

21 MR. SHAFER  Ckay, thank you.
22 JUDGE NOBLE: M. Snodgrass?
23 MR. SNODGRASS: Good afternoon. Just a

24 | couple of questions. And one | guess just follow ng up

25| on the nonetary val ue of your experience in loss of life
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cases.

Is knowng -- is estimating potential |oss
of life and the work you do an inportant aspect in
obtai ning i nsurance for your clients?

THE WTNESS: So | think the way that you
asked that question, the answer would be no. Qur
I nsurance ri sk surveys are focused on the |oss of
capital and business interruption to the facility. So
we're normally not being asked from an i nsurance
perspective about |oss of life.

MR. SNODGRASS:. (Ckay, thank you.

The ot her question that sonewhat rel ated was
back to the FN curves, and | don't want to spend too
much tinme on that because | know your prior testinony,
but | just want to make sure |'m understandi ng
correctly.

So in looking at the offsite FN curve in
the -- in your May 2016 QRA, | just want to nake sure |
understand the tolerable range. It |looks |ike that the
tolerable range for a single fatality is 1E to the m nus
4 in figure ES2. That's one in 10,000; is that right?

THE WTNESS: Can | cone | ook at what you're
| ooki ng at?

MR SNODGRASS: Sure.

MR. KISIELIUS: Your Honor, if it would
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1 hel p, |I have a copy of his report that he can | ook at.
2 THE WTNESS: | should have asked if it was
3| all right. | apologize.
4 JUDGE NOBLE: Let your counsel show you.
5 THE WTNESS: Sorry. And you said you were

6| |ooking at Figure ES2?

7 MR. SNODGRASS: Correct, yes.

8 THE WTNESS: Yes. And so your question

9| was?

10 MR. SNODGRASS: The upper limt of the

11| tolerable range, | just want to nmake sure |I'mgetting it
12| right. It looks |like at a level of one fatality, it

13| looks like it's 1E to the m nus 47

14 THE W TNESS. Yes, sir.

15 MR. SNODGRASS: I n any given year that

16 | there's a one in 10,000 chance of that fatality

17| occurring; is that right?

18 THE W TNESS:. Yes.
19 MR. SNODGRASS: (kay.
20 THE WTNESS: And that woul d be the upper

21 | range. But that would suggest if you were bel ow t hat
22 range but above one in a mllion, it would suggest you
23 | should be considering additional preventive and

24| mtigative systens to the degree practical and cost

25| effective to inplenent that to try to ride it down bel ow
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one in a mllion.
MR. SNODGRASS: | guess just a general sense
of how nuch -- you indicated it was essentially fromthe

U K and that there wasn't necessarily U S. governnental
standards behind that but it was w dely accepted by
I ndustry here; is that --

THE W TNESS:  Yes.

MR. SNODGRASS: By industry, | guess what
I ndustries?

THE W TNESS: Petrochem cal, refining,
fertilizer production. Those are the mgjor three
i ndustries we work with. It may be used by others but
I''mnot aware of that and can't identify other
| ndustries for you.

MR. SNODGRASS: kay. You may have answered
t he question then.

Do you know, if you don't know what they
are, are there other standards used by other industries
in this country along those |ines?

THE WTNESS: |'m aware of no ot her
standards that are different fromthis that are used by
U S industries. But | do have to allowit's possible
that coul d be the case.

MR. SNODGRASS:. (Ckay. Last question, |

guess, was just by in conducting QRA work, is there any
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1| accounting for unknowns?

2 THE WTNESS: Yes, in the sense that what
3| we're using, for instance, for |eak probability or

4| historical nunbers that reflect FNs, that is, we're

5| looking at the past in terns of what has happened and

6| we're to express |leak frequencies for piping, for tanks,
7| for punps, for different types of equipnent. And that
8 | waps up what's happened.

9 MR. SNODGRASS: Ckay. So essentially no
10 | unknowns; is that fair to say?

11 THE WTNESS: Say that again?

12 MR. SNODGRASS: No unknowns? The broader

13 | question behind this is that although it's a refinery
14| incident, and | appreciate that refineries are nore --
15| ny understanding is they're nore dangerous and conpl ex
16 | than this, there was earlier testinony about the

17| incident that led to sone fatalities at the Anacortes
18 | Tesoro facility, and the testinony is that the response
19| was the industry didn't know about this.

20 And so | took that to be -- there wasn't a
21 |l ot of iteration on that, but | took that to be it

22 | wasn't a failure of comrunication or use of equipnent
23| but it was a phenonenon that occurred as an industry
24 | that was not previously understood.

25 I s that your understandi ng?
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1 THE WTNESS: ['mnot famliar wth that
2 I nci dent .
3 MR. SNODGRASS: | guess | ess probing that
4| incident, nore -- | would assune the unknown unknowns
S| are less in a facility like this than a refinery but
6| that it's still a conplex facility wwth nultiple points

7| of transfer over a broad arena of conbustible substance.
8 Is there any portion of the risk analysis

9| that sonehow considers these kind of unknown unknowns?
10 THE WTNESS: Sonetines |'ma bit slow but |
11 | understand your question now. | apologize for making

12 | you ask it three tines.

13 So certainly facilities that are being

14 | conmm ssioned that involve brand-new processes and

15 | brand-new chem stry, that's a pretty serious

16 | consideration in terns of the |evel of conservatismyou
17| need to layer in to cover that. The nore well-known the
18 | operations are the | ess relevant that becones.

19 Certainly the storage and transfer of crude
20| oil is pretty well-established technol ogy. However,

21 | that being said, we do maintain margins of conservatisns
22 i n our analysis and in order to provide sone packing.

23 For instance, in the curves you're referring to, if

24| you're referring to the onsite one, you woul d see that

25 we exceed that lower risk tolerance criteria to
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1 primarily due to flash fire events in the rail | oading
2| area.
3 Well, the way we've calculated it, we're not
41 taking into account that, for instance, people would
5| probably be wearing fire-retardant clothing, not taking
6| into account that there would be flanmabl e gas detectors
7| that would warn non-essential personnel -- (Court

8| reporter interruption.) Not taking into account

9| flammble gas nonitors that warn people that weren't

10 | required for the immedi ate energency response to

11 | immedi ately vacate the area.

12 We don't take credit for the fact -- and |

13 | don't know how they're really configured, but we woul d,
14| if we were taking credit for it, probably an interlock
15 | that when flamuabl e gas petro goes off, it stops any

16 | transfer. There's probably electronic stops for -- or
17 | emergency stops, rather, for the operators that push the
18 | alarm They don't take credit for that in our base risk
19 | anal ysi s.

20 If we get to the point that people are

21 | ooki ng at specific prevention mtigation steps, then we
22| would begin to take into account to show t hem what | evel
23 | of risk reduction would be credited for those.

24 So we do maintain sonme conservatismfor how

25| we push the analysis but not as nuch for technol ogy
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1| that's fairly well known, say sone new oxi dation

2| chemstry.

3 JUDGE NOBLE: O her council questions?

4 M. Mdss?

5 MR. MOSS: Thank you. You tal ked about, |

6| believe the turn of phrase was "acceptable risk

7| tolerance standards."

8 THE WTNESS: Risk tolerance criteria, yes.
9 MR. MOSS: kay. |s the focus in that on

10 | the probability of explosion or its consequences?

11 THE WTNESS: Both. It's focused on the

12 | risk, essentially the product of the consequences and

13 | the frequency at which those consequences cone to pass.
14 MR, MOSS: Wiile you and M. Snodgrass

15 | apparently have a nore sophisticated understandi ng of

16 | this than | do, did | understand you to say a nonent ago
17| that the standard you want to strive for is one death in
18| a mllion, a probability of one in a mllion of a single
19 | death?

20 THE WTNESS: It was | ooking at the FN

21 | curves, technically it's the cunul ative frequency of all
22 | events that woul d cause a death should be | ess than that
23 | frequency.

24 MR. MOSS: That's what you want to aimfor

25 is oneinamllion?
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THE W TNESS:  Yes.

MR. MOSS: (Ckay, thank you.

THE WTNESS: And | should clarify, sir.

For offsite populations. The criteria for onsite
popul ations is higher, the idea being that if you cone
to work at the facility, you're understanding that
you're going to be exposed to a higher |evel of risk

t han sonebody in the general population.

MR. MOSS: You anticipated ny foll owup and
answered ny questi on.

THE WTNESS: No, | was afraid | may be
m sl eadi ng.

MR. MOSS: That's fine.

JUDGE NOBLE: M. Siemann?

MR. SI EMANN:  Good afternoon.

You nentioned that there are -- if |
understand correctly, you nentioned that there are two
different types of risk analysis. One is that you did
the QRA, and there's a separate one in your agency or in
your organi zation which is the insurance risk; is that
correct?

THE W TNESS: Yes, sir.

MR. SI EMANN. And those are done separately,
because | understand you don't involve yourself in the

I nsurance ri sk aspect.
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1 Is it possible that the outcones of those
2| two anal yses would be different?
3 THE WTNESS: To sone degree it's expected.
4| The insurance risk engineering task is nmuch, nuch
S| sinpler than QRA and the tine spent with it is nuch,

6| nuch less. They're looking only at what they consider
7| to be likely maj or events as opposed to trying to | ook
8| for all events like we do in the QRA

9 So fromthe insurance risk engi neering

10 | survey of crude oil and storage facility, the insurance
11 | risk engineering fol ks woul d never consider a vapor

12 | cl oud explosion. They would consider it nuch too

13| unlikely to worry about it. \Wereas, in the QRA we

14 | include those type of events. But we just -- you know,
15| we look at the specifics of the facility to determ ne
16 | where that really falls out in terns of risk.

17 In the insurance risk engineering world you
18 | just say, well, that's not going to happen so |I'm not
19 | going to worry about it.

20 MR. SIEMANN.  So in your experience -- and |
21| think | know the answer to this question but |'m going
22| to ask it anyway. |In your experience, which version

23| conmes up with a higher level of risk typically?

24 THE WTNESS: To a certain degree it's kind

25| of apples and oranges. One is just what's the financi al
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risk the conpany is running in terns of |oss of capital
and business interruption, and hence, what shoul d they
be getting insured for and what would the insurance
mar ket basically demand that they buy insurance for.

I f the conpany tries to buy insurance for
hal f that rmuch, well, then the insurance conpanies are
going to really charge thema higher rate for that.
Because the insurance conpany wll believe we coul dn't
see aloss like this, therefore if they're only insuring
for that, you know, we could get hit with that nultiple
times. \Wereas, the QRAis really focusing on life. So
to a certain degree it's really apples and oranges, and
| can't give you a direct, which says there's nore risk.

In this particular case for this particular
facility, the QRA is saying there's nore risk because
we' re considering things |ike vapor cloud expl osions
that the insurance risk engineer is just going to sweep
to the side and say it's too |low of a probability to
worry about .

MR. SI EMANN:  Thank you.

JUDGE NOBLE: M. Rossnman?

MR. ROSSMAN:.  Fol |l owi ng up on those
questions, when you were |ast here | think we talked
about sone types of risk that were out of scope like a

seism c event exceeding the design capability of the
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facility.

THE W TNESS: Yes, sir.

MR. ROSSMAN:  Woul d the insurance risk
assessnent take those into account?

THE WTNESS: | don't believe we've ever
factored that into an insurance ri sk engi neering survey.
| can't say categorically since |"'mnot involved with
them every day, but I'minvolved in the cal culation
nmet hodol ogy, and that's never cone up as anything that
woul d be input into the nodels.

So with a pretty high |l evel of confidence,
no. But | would have to nake all owance for sone client
at sone place at sone tinme may have asked that question
and |'mjust unaware of it.

MR, ROSSMAN:  Woul d your risk nodels factor
in the types of events that led to the two |arge
expl osions that you tal ked about |ike a sensor failing
and the tank overfl ow ng?

THE WTNESS: So we do have scenari os where
we drain an entire tank, dig a hole and let all the tank
I nventory cone out.

MR. ROSSMAN. |'msorry, does that go to the
consequences that would then happen if that were to
happen or the |ikelihood of that happening in the first

pl ace?
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THE WTNESS: So it's based on historical
I nformation on | oss of contents fromtanks is where the
frequency cones from So it factors |oss of tank
contents for a variety of reasons; tank failure, tank
overfilling, failure of a flange connected to the tank.
Al'l those causes are wapped up in historically what has
happened, and historically what has happened is the
basis for the frequency is for the tank.

MR. ROSSMAN: So if | understand correctly,
you do nodeling of what's going to be built at the
facility and think about the failure rates of those
various different conponents?

THE WTNESS: Yes. W're specifically
considering the tanks that would be there, the equi pnent
that's going to be at the facility.

MR. ROSSMAN:  Okay. |'mwondering if
there's other dinensions of risk like seismc that are
just sort of fundanentally out of scope of your
analysis. And | would assune |like an intentional
sabotage or an act of terrorismwould be outside the
scope of your anal ysis?

THE WTNESS: Yes. Simlarly, there are
things that could happen that we don't account for.
Maybe we have a mcroneteorite strike the tank. W

don't include that. W could have a -- I'"'msure there's
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things like that. | would say that, you know, when we

| ook at tank failures, historically they've happened and
SO we're representing that rate in our analysis.

Whet her ot her things could happen like terrorism yes.

MR. ROSSMAN: So your analysis would include
past tank failures that have have been caused by an
eart hquake but not nodeling the probability of an
eart hquake on this site?

THE WTNESS: No, | wouldn't say that. |
think that would be msleading. | ampretty sure that
t he database of tank failures upon which the tank
failure frequency is based does not include seismc
failure.

MR. ROSSMAN. Can you say nore about the
paraneters of the data sets that are included in the
basis of the risk anal ysis?

THE WTNESS: Sure. It's any tank rel ease
that could be found that was due to the failure of the
tank or failure of the conmponents or it just overfl owed
all goes into that nunber.

MR. ROSSMAN:  So woul d that include --

THE WTNESS: But |'mpretty sure that
seism c-induced tank failure is not included in that
dat abase, because the assunption is that you're going to

design to a certain design basis, and if you get beyond
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that then the inpact is well beyond your site. [It's no
| onger a site-driving risk.

MR. ROSSMAN: So t he dat abase woul d i ncl ude
things |like failures caused by a material deficit?

THE W TNESS: Sure; corrosion, crane inpact,
operator error, nechanical damage. Mst of themare
corrosi on-induced, but there are other causes that would
cause tanks to rel ease their contents.

MR. ROSSMAN:. Ckay, thank you.

JUDGE NOBLE: O her council questions?

M. Snodgrass?

MR. SNODGRASS: Just a quick foll owup again
to make sure -- after hearing your exchange with Counci l
Menber Mbss, to nmake sure | understand the FN and what
then what the inplications are.

Now, | think when you spoke -- responded to
M. Mdss you said the target is aone ina mllion
| evel ?

THE WTNESS: Yes. That's 1E to the m nus

MR. SNODGRASS: And so that's the | ower
bound on Tabl e ES2?

THE WTNESS: On the figure.

MR. SNODGRASS. Figure, sorry. And so the

upper bound is one in 10,000, as we tal ked about. |
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1| guess what is the difference in -- if you were between
2| one in 10,000 and one in a mllion, what do you do? And
3| if you're less than -- if the risk is greater than one
4| every 10,000, what do you do?
5 THE WTNESS: And so if you're in between

6| the upper risk tolerance criteria or the | ower risk

7| tolerance criteria, in this case we were | ooking at a
8| single line of one, and so the 180 to the mnus 4 to the
9 180 mnus 6, the inplication is that you should be

10 | evaluating additional prevention and mtigation steps.
11| And to the degree that is practical and cost effective,
12 | you should inplenment them So your goal is to drive
13| risk below the lower risk tolerance criteria.

14 If you're above the upper risk tol erance
15| criteria, it basically says you don't get to consider
16 | whether to apply additional mtigation and prevention,

17| you have to apply additional mtigation and prevention.

18 MR. SNODGRASS: And mitigation and

19 | prevention that gets you below that |evel?

20 THE WTNESS: Yes, sir.

21 MR. SNODGRASS: Thank you.

22 JUDGE NOBLE: M. Rossnman?

23 MR. ROSSMAN. |'msorry, | do have a

24| followup, but I"'mstill -- I"mjust really struggling

25| with this concept of sort of risks that are in and out
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of scope.

So | guess as | understand it, you're
nodel i ng sort of theoretically the facility based on the
conponents and maybe sone features at the site. But
that doesn't go to other external risk factors that
m ght inpact the site.

So a facility that you nodel would have the
same risk profile whether it was seated in a seismcally
active area or non-seismcally active area so long as in
both cases it had been designed to the seismc standard
of the area?

THE W TNESS: Yes, sir.

MR. ROSSMAN: (kay, thank you.

JUDGE NOBLE: | mssed this earlier, and it
was along M. Rossman's question.

Wul d you just say what you nean by | oss of
capital? | understand what capital is, but what's in
t hat scope?

THE WTNESS: Sure. So if you have a fire
or an explosion that damages equi pnent, in the case of a
refinery, distillation colums, reactors, in the case of
this facility if you had a fire that burns a tank --
(Court reporter interruption.) |If you had a fire in the
oil storage tank, for instance, you would damage or

destroy the tank and it would have to be replaced. So

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4518



Rough Draft of Hearing - Volume 19 In Re: Application 2013-01 Tesoro Savage Vancouver Energy Distribution Terminal

THOVAS
1 It was the cost of replacing that equi pnent; piping,
2| reactors, punps, valves, et cetera, et cetera.
3 JUDGE NOBLE: So it's |loss of capital
4| facilities as opposed to |oss of capital from outside
5| causes |like being sued or sonething --
6 THE WTNESS: That's exactly right.
7 JUDGE NOBLE: Versus environnental damage?
8 THE WTNESS: It's the facilities as well as
9| the business interruption, because it'll take you a

10 | certain anobunt of tinme to rebuild the facility and get

11| it back in operation.

12 JUDGE NOBLE: Thank you.

13 Questi ons based upon council questions?

14 MR. KISIELIUS: Your Honor, if | could just
15| interrupt for a second.

16 Before we begin, | just -- if we could check
17| in on the extent of the questions, because we've had

18 | sonebody waiting for since 2. And | appreciate we're
19| trying to fit this in, but it would be great to finish
20 with Dr. Thomas. But | just don't know how long this is

21 | going to extend.

22 JUDGE NOBLE: Let's get an idea.

23 M5. BRIMVER: | have two questions.
24 JUDGE NOBLE: Two questi ons.

25 MR KISIELIUS: Geat.
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RECROSS- EXAM NATI ON
BY Ms. BRI MVER:
Q M. Thomas, thank you. | want to follow up on
t he nost recent questions that Council Menber Snodgrass
asked.

You were tal king about the need or the
possibility of addressing a risk probability to human
life, the one in 10,000 and one in 10 mllion. And you
said that you may recomend things to the degree that
they are practical and cost effective.

Do you recall that?

A Yes.
Q Who deci des that sonmething is cost effective?
A Normally that decision is in the hands of the
facility owner/operator.
Q And what if they decide it's not cost effective?
What happens t hen?
A Then they wouldn't do it.
M5. BRI MMER: Not hing further, Your Honor.
JUDGE NOBLE: Any ot her questions? M.
Ki sielius?
MR KISIELIUS: Just one.
REDI RECT EXAM NATI ON
BY MR KI SI ELI US:
Q So in your QRA, in the instances in which
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KI SI ELI US / THOVAS

1| there's been a risk that's been identified as being

2| slightly above that green line on the FN curve to onsite
3| populations, first of all, is that the only instance in
4| which any risk has been projected to exceed the green

5| line?

6 A l'"'msorry, | don't understand your question.

7 Q | apologize, I'Il try it again. Let's start

8| with the first basic question.

9 We're tal king about the FN curves, and Ms.

10 Bri mer was just asking you about those, and you had a
11 | discussion with M. Snodgrass about that. Were the
12 | only instance in which the projected risk is in excess
13 | of that lower limt on the FN curve, the green |ine?
14 A Are you asking about this facility or all

15 facilities Baker R sk has worked with?

16 Q No, no, this specific --

17 A This facility?

18 Q Yeah.

19 A Oh. It's the onsite risk, and it's associ ated

20 with events in the offloading racks where the trains

21| come in. And it is related to flash fires exposing

22 | workers at the rail unloading facility to the hazard of
23| the flash fire.

24 Q And what are the types of things that you woul d

25 | expect to see mtigation neasures to drive the risk
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KI SI ELI US / THOVAS

bel ow those lines in that type of area?

A So first off, | think the appropriate thing
woul d be to put the workers in fire-retardant cl othing.
That way if there's a flash fire the potential for burn
injuries is greatly reduced.

Secondly, | would recommend and expect to see
flanmabl e gas nonitors installed in the area so that if
there is a release the workers in the area are alerted
to that release. | would expect that the energency
response procedures of the rel ease woul d be peopl e that
aren't required to be there to respond to what's
happeni ng, evacuat e.

| woul d expect to see that the flammabl e gas
nonitors either by an interlock tripping off the
transfers that are going on and/or the operators woul d
have energency stop capability when the alarmwent off.

Those are the types of things that you woul d
expect to see inplenented in order to reduce that risk.

MR. KISIELIUS: Thank you. | have no
further questions.

JUDGE NOBLE: Dr. Thomas, thank you for your
testinony. You are excused as a W tness.

THE W TNESS: Thank you.

JUDGE NOBLE: We'Il be off the record for

five mnutes to set up the phone.
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JOHNSON / REESE

(Recess taken from2:19 p.m to 2:26 p.m)
JUDGE NOBLE: Ms. Reese, would you raise
your right hand, please.
JO REESE,
(Present tel ephonically)
havi ng been first duly sworn, testified as foll ows:
DI RECT EXAM NATI ON
BY MR JOHNSON:
Q Ms. Reese, this is Dale Johnson again. Can you

hear nme?
A | can.
Q If at any tine while we're talking here, if you

have trouble hearing ne | want you to stop ne, okay?

A Al right.

Q And as we like to tell all the wtnesses, please
take your tine answering these questions and go slowy.
There's a court reporter in the roomand she's trying to
transcri be your testinony, okay?

A kay.

Q Al right. Now, you've not testified yet so |I'm

going to ask you a few questi ons.

First of all, can you go ahead and state your
nane and spell it for the record, please.
A Yes. Jo Reese, J-0, R e-e-s-e.

Q Al right. And again, you provided prefiled
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JOHNSON / REESE

testinony in this matter, did you not?

A Yes.

Q Ckay. And your CV is attached to that prefiled
testinmony; is that right?

A Yes.

MR. JOHNSON: Okay. And for the council's
reference, that's at Exhibit 356.
BY MR JOHNSON:

Q |"d like you, though, to take a brief nonent and
di scuss your areas of expertise and your educati onal
background, please.

A Certainly. 1'ma professional archeol ogist, and
| received ny M A in anthropology from Washi ngton State
University in 1986. |'mfocused on the archeol ogy of
the Pacific Northwest, especially along the Col unbia
Ri ver.

Q Al'l right. And there's been sonme testinony
specifically from M. Huber earlier this week.

Have you reviewed that testinony?

A Yes, | read it.

Q Ckay. And before we get to sone specific
questions about his testinony, | want to ask you sone
background questions regardi ng your involvenent with the
Vancouver Energy term nal project, okay?

A Sur e.
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Q First of all, I'mgoing to draw your attention
to an exhibit, it's marked Exhibit 279, and it's
entitled, Cultural Resource Review for the Tesoro Savage
Vancouver Energy Distribution Term nal Project, dated
Decenber 9, 2013.

Are you famliar with that exhibit?

A Yes.

Q Ckay. And | haven't called it up here because
sonetines it takes us sone tine to get the exhibits
displayed. |I'mjust referring to it as Exhibit 279 for
the benefit of the other parties and the council.

Can you just briefly describe what that report
I s about ?

A Yes. It's an overview wth our initial study
for this project and focused on stability as a cul tural
resource study.

MR, JOHNSON: Okay. At this tine, Your
Honor, the applicant would offer Exhibit 279 into the
record.

JUDGE NOBLE: |Is there an objection to
Exhi bit 2797

M5. BOYLES: There was, Your Honor, an
objection. I'mafraid | cannot renenber why.

MR. JOHNSON: Ms. Reese, you nmay not be able

to hear. The |awers are doing sone tal king here so
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JOHNSON / REESE

just stand by.

THE W TNESS: Ckay.

M5. BOYLES: We will w thdraw the objection,
Your Honor.

JUDGE NOBLE: Exhibit 279 is admtted.
BY MR JOHNSON:

Q Ms. Reese, |I'mgoing to ask you just a handf ul
of questions about Exhibit 279.

It is noted that that's a redacted version. Can
you expl ain why?

A Yes. The redacted version has bl acked out the
archaeol ogical site location information, and that is
because archaeol ogi cal sites are susceptible to being
vandal i zed, so the |l ocation of those sites are
protected. And that way the redacted versi on woul d
otherw se go to the public, the archeol ogical site
| ocati on information.

Q kay. And is this a report that is supplied to
the state and federal governnent?

A Yes, it was.

Q And does the state and federal governnent -- or
do the state and federal governnent receive non-redacted
ver si ons?

A They did, yes.

Q kay. And was this report provided to the
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JOHNSON / REESE

1| Washi ngton Departnent of Archeology and Hi storic

2 Preservation, also known as DAHP?

3 A | believe DAHP got the report a few nonths --

4| wthin a few nonths of the date of the report. | did

5| not supply it directly to them but | do know that they

6| did get it within about that tinmefrane. And it was al so
7 provided to the Corps of Engineers during the permt
8 | application to the Corps.

9 Q Al right. D d DAHP have any comments regarding
10 | the report?

11 A They commented on the section of the cultural

12 | resources that we prepared, | think for the DEIS report.

13| And their comrent focused on asking for additional

14 | information related to the construction of a proposed
15| facility and whether those inpacts nay encounter native
16 | soils that m ght retain archaeol ogi cal deposits.

17 Q Al right. And did you provide any further

18 | information or performany further analysis based on
19| their coments?

20 A Yes. The project team asked for a study to

21 probe the deposits, so we prepared a geoarchaeol ogi cal
22| study. And the Geoprobe Wrk Plan, we prepared a

23 | Ceoprobe Wrk Plan, and that addressed both the Corps'
24 | and DAHP' s request for getting nore information on the

25| depth of soil and where native soil may be reached, and
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JOHNSON / REESE

1| then further to verify that there were no archaeol ogi cal

2| deposits at that depth.

3 Q Al right. And the Geoprobe Wrk Plan has been
4| marked as Exhibit 260. Do you have a copy of that?

S A Yes.

6 Q And can you just again describe your role in the

7 preparation of that docunent?

8 A Yes. Myself and our geoarcheol ogi st prepared
9| the plan to present geoprobes throughout the project
10| facility to examne the soils as they cane up, to put
11| together and to figure out where the depth of fill was
12 | and to determ ne whether the final, as deep as the

13 | project inpact may go, m ght encounter archaeol ogi cal

14 | sites.

15 MR. JOHNSON: At this time, Your Honor, the
16 | applicant offers Exhibit 260.

17 JUDGE NOBLE: (Objection to 2607

18 MR. KERNUTT: No objections.

19 JUDGE NOBLE: It's admtted.

20 BY MR JOHNSON:

21 Q And did the U S. Arny Corps of Engi neers have

22 | any communication with tribal representatives to review
23 | the Geoprobe Wrk Pl an?

24 A Yes. The Corps has responsibility to consult

25| with tribes and the DAHP, and they did.
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JOHNSON / REESE

Q Al right. And were you involved in
correspondence fromthe Corps' cultural resources
section that was sent to DAHP and various tri bal
representatives requesting comments on the Geoprobe Wrk
Pl an?

A Yes, |'"'mcopied on e-nmails that relate to that,
so -- at the end of Septenber, the end of Septenber
2014, where the Corps provide geoprobe -- proposed the
draft Geoprobe Wrk Plan for coments.

Q Al right. And were there any tribal entities,
specific tribal entities that you can identify who
recei ved those sanme communi cati ons?

A So in addition to DAHP, the tribes that were
coordinated with were the Grande Ronde, the Cowitz, the
Umtilla, the Yakama. It looks like that's it.

Q And with regard to the Umtilla, is there a

speci fic individual who was contact ed?

A Yes. Teara Farrow Ferman.
Q kay. And who is Teara Farrow Fer man?
A Teara is the program nmanager for the Cul tural

Resources Retention Program for the Confederated Tribes
of the Umatilla Indian Reservation. She's the person
who represents the tribal cultural resources.

Q kay. And were there any subsequent

communi cations fromthe Corps' cultural resources
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JOHNSON / REESE

section to you, DAHP, and/or the tribes related to
comment s about the geoprobe pl an?

A When we finalized the Geoprobe Wrk Plan we sent
that out to everybody in the sanme distribution, plus
others, the Corps and others. And then when we were
doi ng the geoprobe work, the geoarchaeol ogi cal study, we
provi ded weekly sunmaries to all parties.

Q Did that include Ms. Ferman?

A Ch, vyes.

Q And what was the result of your geoprobe work?

A Vell, we did not find evidence of any
ar chaeol ogi cal deposits wthin the project to the depths
that we probed, but we did -- were able to put together
an interesting overview of the depositional history and
the evolution of the land form So a portion of that
area was the river channel and then it evolved into a
nore | owlying wetland over tine.

Q And agai n, was evidence of any archaeol ogi cal
site discoveries as a result of that work?

A No, no evidence of an archaeol ogical site.

Q Sorry. W need to be careful that we don't step
on each other here so you need to wait until |I'm done
and then answer.

And is there a version of your geoprobe report

in the Application for Site Certification?
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JOHNSON / REESE

A We did provide a redacted version. And again,

archaeol ogi cal site location information was bl acked

out --
Q Ckay. And --
A Any archaeol ogi cal location in ny report.
Q kay.

MR. JOHNSON: And for the council's
I nformation, that report is at Pages 2255 through 2414
of Exhibit 1.

BY MR JOHNSON:

Q And did you assist in preparation of the portion
of the site application -- or Application for Site
Certification that addresses historic and cul tural
resources?

A Yes.

Q kay. And is that also included in the
application itself?

A We provided the information fromour report and
sections of the report under data on archaeol ogi cal
sites.

Q kay.

MR. JOHNSON: And for the council's
Information, that information is provided at Pages 709
t hrough 722 of the Application for Site Certification
which is Exhibit 1.
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JOHNSON / REESE

1 BY MR JOHNSON:

2 Q kay. And getting back to M. Huber's

3| testinony, you said that you reviewed that testinony; is
41 that right?

S A Yes.

6 Q And in M. Huber's testinony, he comments on the

7| fact that you did not address all the cultural resources

8| wthina half mle of the rail line.
9 Can you explain that?
10 A Yes. So AINWwas asked to prepare the data for

11| maps to be included in the appendix in the DEIS that

12 | woul d show the quantity of archaeol ogi cal resources and
13| historic resources within both the rail corridor and a
14 | shi pping or marine corridor.

15 M. Huber is correct when he says that | noted
16 | in ny prefiled testinony that ny firm conpil ed existing
17 | archaeol ogi cal and historic resource information for

18 | Oregon and just historic resource data for Washi ngton.
19 And we were asked to not do the archaeol ogi cal
20 | resource data for Washington and instead part of our

21 | (inaudible) was | ooking for (inaudible) was instructed
22| to conpile maps for the archaeol ogical sites in

23 | Washington. So we did not handl e the archaeol ogi cal

24| site data for Washington for those naps.

25 Q Can you just describe the rel evance of the
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1 1/2-mle radius -- well, not radius, but the 1/2-mle on
2| each side of the rail |ine?

3 A So the rail corridor we're studying for

4| resources was 1/2-mle on each side of the rail and then
5| with a mle wde corridor. And then the marine corridor

6| was a 1/2-mle-wide corridor which was a 1/4 mle on

7| each side of the proposed delta route, was actually

8| wder than that because it was a 1/4 mle inland from

9| the shoreline plus the river itself. So different

10 | widths for the different corridors.

11 Q kay. And do you have any -- do you know why

12 | your firmwas asked not to handl e the archaeol ogi cal

13| site data for Washi ngton?

14 A My understanding was that in order to do that

15| portion, DAHP had needed to give us their G S data for
16 | the state, and they were reluctant to do that. They

17| were able to do that apparently for O egon though.

18 Q Al right. Wth regard to the rail corridor in
19 | Washington that would be expected to be used by the unit
20| train supplying crude oil to the Vancouver Energy

21| Termnal, were you asked to conpile, then, just historic
22 resources along the railroad corridor?

23 A Yeah, we did historic resources on both sides

24 | for both corridors and the archaeol ogi cal resource for

25| Central Oegon for both corridors.
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JOHNSON / REESE

Ckay. |'msorry, were you done?
What was that?

Were you done or did | cut you off?

> O > O

No, that's fine.

Q kay. And just maybe it woul d be hel pful just
to give us a brief explanation of the distinction
bet ween ar chaeol ogi cal resources and historic resources.

A Hi storic resources are buil dings and structures,
so buildings (inaudible) and the build environnent that
woul d be up to within -- up to and within the |ast 50
years. Those are historic resources.

Ar chaeol ogi cal resources would be typically
things that are buried and around shi pwecks. That sort
of thing would be archaeol ogi cal .

Q Ckay. And did you have occasion to neet with
staff fromthe Washi ngton DAHP and/or Oregon's Historic
Preservation Ofice to discuss your work and the data
t hat was avail able or to historic resources?

A We did not neet with the DAHP or discuss with
themthe data for Oregon. But we did discuss wth the
Oregon SHPO obtaining data fromtheir office and howto
manage t hat dat a.

Q And the SHPO is the State H storic
Preservation --

A Oregon SHPO,
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JOHNSON / REESE

Q kay, all right. And was there any
communi cation with -- in terns of your work with any
entity regarding an analysis of cultural resources along
1/2 mle of the Washington rail corridor, and why --
agai n, why you weren't asked to do that work?

A So for cultural resources or archaeol ogi cal
sites, they're historic resources and other kinds of
resources, but we were asked to not do the
ar chaeol ogi cal resources on the Washi ngton side of the
corridor. And again, | believe it was sinply nore
within the confort zone of DAHP to have those data

managed by (i naudi ble) --

Q And is it your -- I'msorry, | think I m ght
have cut you off again.

A ' m good.

Q Is it your understandi ng, then, that those

| ssues were being dealt with in the context of the SEPA
analysis for this project?

A | believe so.

Q M. Huber comments that you only identified 44
sites wthin 1/2 mle of the BNSF |ine, and that these
44 sites were only historic and not archaeol ogi cal .

Agai n, can you just respond to that?
A The map that we prepared for the project doing

this analysis, we ended up with 44 historic resources in
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JOHNSON / REESE

Kl i ckitat County, not archaeol ogi cal resources.

Q Ckay. And M. Huber also testified that you did
not contact the Umatilla as you began your work on this
project; is that right?

A That's true. They seem focused on tribes that
were regularly coordinated with when working within the
Cty of Vancouver, and then the Umatilla were added to
the coordination and to the Corps.

Q And what process were they contacted through the
Cor ps?

A So the Corps is responsible for consulting with
tribes with DAHP as part of Section 6 responsibility,
and they included the Umtilla, | believe, because of
coments that | know not hi ng about.

Q Ckay. And | think you previously testified that
the Umtilla were sent your CGeoprobe Wrk Pl an and
provided no comment on it; is that right?

A Correct.

Q kay. And are you aware of any ot her ongoi ng
meeti ngs or conmuni cati ons between the U S. Arny Corps
of Engineers and the Umatilla tribe concerning this
proj ect ?

A | had heard through the project teamthat the
Cor ps was having neetings, regular neetings with the

Umtilla. | don't know that directly.
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1 Q kay, thank you.

2 MR. JOHNSON: Not hing further.

3 JUDGE NOBLE: Cross-exam nation?
4 CROSS- EXAM NATI ON

5| BY Ms. CARTER

6 Q H, I"'mJulie Carter, attorney for the
7| intervenors. | just have one question.
8 So the report that you're referring to, that is

9| for the facility only?

10 A Yes.

11 M5. CARTER | have no other questions.

12 JUDGE NOBLE: Any other cross-exam nation?
13 MR KERNUTT: No.

14 JUDGE NOBLE: Redirect?

15 MR. JOHNSON: None, Your Honor.

16 JUDGE NOBLE: Any council questions? No

17 | council questi ons.

18 Ms. Reese, you are excused as a W tness.
19 | Thank you very nuch for your testinony today.

20 THE WTNESS: You' re wel cone, thank you.
21 JUDGE NOBLE: | think we have one nore

22| witness for this afternoon; is that right?

23 MR. KISIELIUS: That's correct, Your Honor.
24 JUDGE NOBLE: This mght be a good tine to
25| take a quick break. So 3:00 we'll be back on the
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KI SI ELI US / BAYER

1| record.

2 (Recess taken from2:50 p.m to 3:01 p.m)
3 JUDGE NOBLE: Call your next w tness,

4 | please.

5 MR. KISIELIUS: The applicant would like to

6| recall Captain Marc Bayer.
7 JUDGE NOBLE: You've already been sworn, but
8| for this afternoon's testinony since you were excused as

9| a witness, would you raise your right hand.

10 MARC BAYER,
11 havi ng been first duly sworn, testified as foll ows:
12 DI RECT EXAM NATI ON

13| BY MR KISIELIUS:
14 Q H, Captain Bayer. 1'd like to ask you a couple

15 | questions about the testinony of Dr. Ranajit Sahu.

16 Did you review that?
17 A. Yes, | did.
18 Q And | want to focus in on Dr. Sahu's testinony

19 | about the process for testing of vessels for vapor

20 | em ssions and ask you sone questions about that

21 | operational procedure. But let's start with the

22 | equi pnent.

23 Dr. Sahu testified about sniffers and suggested
24| that they're not -- they're calibrated to detect limts

25| of 10,000 parts per mllion and cannot detect |eaks
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KI SI ELI US / BAYER

bel ow t hat anount .
Based on the ones that you use, is that

testinony correct?

A No, that's incorrect.

Q Can you descri be the equi pnent that you use?

A So in the areas where we operate, we use vapor
recovery. In southern California, northern California,

and the Valdez termnal in Alaska, we use three types of
VOC detectors or sniffers. W use a -- sonething called
a nulti-ring, a fox burrow, and a photo vac. And those
I nstrunents neasure VOCs down to 0.1 parts per mllion
and 0.5 parts per mllion up to 5,000 or 10,000 parts
per mllion. So they cone out to 0.1 to 0.5, and then
they read out at increnents of 0.1 and 0.5 parts per
mllion.

Q So you just described 0.1 and 0.5. Are those
different increnents for different types of --

A This is just different -- one neter happens to
neasure it in tenths and the ot her happens to neasure in
units of half a part per mllion as opposed to a tenth
of a part per mllion.

Q kay. And are these -- how often are these
units cali brated?

A Annual ly, the units are calibrated by the

manuf acturer. And they're sent to the manufacturer, the
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KI SI ELI US / BAYER

manuf acturer calibrates them they're sent back with
docunentation to that effect. And then the docking
station for the units that resides in the inspection
conpany's office is also -- has span gas -- (Court
reporter interruption.) Has a span gas so that they
can -- the unit calibrates every tine it's put into the
docki ng systemto charge. And those records are
retained as well.

Q And who conducts the tests? 1Is it the conpany,
IS it you or sonebody el se?

A No. We use a third party inspection conpany.
W use the sanme inspection conpanies that conduct the
custody transfer between the termnal, the ship. And
they're licensed by U S. custons to do this objective
review. And they also do the testing for us.

Q Dr. Sahu -- | want to get to the questions about
how t hose are actually used, but to start with, he had
sone testinony about the vessels and descri bed
900-foot -1 ong vessels wth tens of tanks.

So is that a correct characterization of the
types of vessels that would call at the facility?

A No, it is not. The vessels that -- the tankers
that could cone to the termnal, the 46,000-ton which is
t he everyday ship, or even sone of the larger ones, all

have six sets of tanks, 1 through 6 port and starboard,
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and then -- for a total of 12 cargo tanks. And then on
the after end of the cargo tanks, on the cargo bl ock
there are two slop tanks that could carry cargo. They
typically do not. And they're also integral to the
cargo systemin that they're fully nonitored the sane
way .

Q And is that true for all three sizes of vessel?

A Yes, it is.

Q And then in terns of the length, is that -- to
what was Dr. Sahu referring on the 900-foot-|ong vessel ?

A So again, the bread and butter ship, the
46, 000-ton tankers, they're roughly 600 feet |ong by 105
feet wide, so they're not 900 feet long. The | argest
vessel, the 159,000-ton tanker that we don't expect to
see, | believe is roughly 900 feet long. And then the
m ddl e sized ship is 105,000-ton tanker that are usually
around 810, 814.

Q Let's get back to the testing here with the
sniffers you previously descri bed.

Can you tell us how those are used? How do they

test for em ssions?

A So if | understand the question correctly, you
want ne to describe --

Q The process. Howis the test run?

A kay. So the inspector conmes out to the ship
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after the start of the |oading and he brings the tester
with him And when you turn the unit on each tine, it
goes through a self-check process, which is also, that
information is retained inside the unit.

So after the unit is turned on and it goes
t hrough the sel f-check process, the inspector, just |ike
you would if you were testing at a | and-based facility,
tests sort of a road map around the ship. So he'l
start at sone location on the ship, I'mjust going to
make the assunption since you're portside 2, he'll start
sonmewhere the port slop tanker nunber 6 cargo tank; and
then work cl ockwi se around goi ng forward and back aft.

And what he'll do is as he -- his road map, if

you wll, he'll be looking at flanges, ullage ports --

(Court reporter interruption.) UIl-l-a-g-e -- | figured
that was going to be a tough one -- ullage ports, tank

tops, valves. And he'll go up, he'll note what he's

testing, its location, and what the reading is, and any
ot her potential sources of em ssions.
Q And how cl ose?
A Wthin a few inches of the unit and the source.
Q And what happens if the sniffer gets a readi ng?
A So there's an audi ble alarm and then there's
al so a visual alarm

Q And do they docunent the readings at each of
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t hese pl aces they' re checki ng?

A Yes, they do. |It's docunented and then it's
provi ded at the end of the inspection to the vessel and
the term nal .

Q (kay. Let's then focus on sone of Dr. Sahu's
testi nony about the use of the term "vapor type."

You had testified earlier that the vessels you
had i nvesti gated checked out at 100 percent vapor type.
And Dr. Sahu suggested that you were using the
regul atory nmeaning of that term which includes | think
an anount 10,000 parts per mllion of |eakage that can
happen and still be qualified as vapor type.

Are you famliar with that testinony?

A Yes, | am

Q So when you used the phrase "100 percent vapor
type" did you nean it in the regulatory sense or in the
literal sense?

A | nmeant it in the literal sense. And | also --
he nentioned sonet hi ng about an acceptabl e | oss of
product. And | read in -- well, I"'mfamliar with it,

the Bay Area Air Quality Managenent District, | think

it's Rule or Regulation 844, | m ght have it backwards,
that it's acceptable to have, | believe it's three drops
of oil per mnute or fugitive -- or emssions of upto

10,000 parts per mllion.
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And in our guiding principles and safe
operations, we don't accept any |leakage. So if you have
one drop or three drops, we shut down, we correct the
| ssue, and then we resune transfer. And the sane would
go wth fugitive emssions. W believe in do it safely
or don't do it at all and there's always tine to do it
right. And that's the way we practice.

Q So when you testified about the vapor types of
the vessels, how did you know that they were literally
vapor type that we're not getting readi ngs?

A So when we -- when | first -- when | testified
the first time, | was curious, because | hadn't been
| ooking at the results of the ships, | asked one of ny
people to pull the records for sone of the ships. And
we pulled the records for ships that would be comng to
this termnal, our tinme-chartered ships, and | had them
| ook at it.

And what we found when we pulled a nunber of
reports was they had gone through and they --

M5. BRI MVER: (bj ection, Your Honor. |
think this is hearsay. He was not qualified as an
expert on the air em ssions. That was his fact
testinmony. W never got prefiled witten testinony that
he was an expert on air. Hs prefiled witten covered

only marine vessel spills and tanker traffic. He's not
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1| qualified as an expert on these matters, he's offered as

2| a fact witness on that.

3 MR, KISIELIUS: M. Bayer qualified as an

4 | expert on marine vessel operations. He's now describing
5| the part of the marine vessel operations where he relies

6| on third party tests to conme in and certify that the
7| vessel neets his specifications. And he's testifying to

8| the records that he reviewed to satisfy that.

9 M5. BRIMVER: There is no prefiled witten
10 | testinony about air em ssions or vapors or barge | oading
11| at all. It is not part of his expert testinony.

12 MR KISIELIUS: Your Honor, if | mght

13| respond to that as well. This is rebuttal testinony.

14 Dr. Sahu went at Captain Bayer's testinony and testified
15| to his understanding of it, which was incorrect. And

16 | Captain Bayer is trying to explain it.

17 M5. BRIMMER: And that testinony was offered
18 | as fact testinony at the initial part of this

19 | proceedi ng.

20 JUDGE NOBLE: Well, 1'll give this wtness a
21 little bit of latitude to testify about what he | earned
22 i n the conduct of his own investigations, but he really
23| isn't an air expert and so | don't want to see you go

24 too far down this road.

25 So how many questions do you have about
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t his?

MR KISIELIUS: Not many, Your Honor. Just
asking himthe records of what he found.

M5. BRI MMER: And those records are hearsay.

MR. KISIELIUS: And as an expert in marine
operations, he's allowed to rely on information he
receives in the conduct of his business. And as Your
Honor has pointed out to several other w tnesses to whom
we' ve objected, there's broader latitude, even if you
were not an expert, to furnish a hearsay w tness.

M5. BRIMMER: Can | just nake one
correction? He did not testify that he received this in
the regul ar course of his business, he said he asked for
this to be pulled as part of his fact testinony.

JUDGE NOBLE: That's right. And he was an
expert witness but not an air expert witness, so |I'm
allowng this answer. And maybe -- | don't know what
the next question is going to be but | really want it to
be limted. So | don't think he should go too far into
an area that belongs to an air expert.

MR. KISIELIUS: Understood, Your Honor. And
| don't plan to ask Captain Bayer what it neans for
em ssions. |I'mjust planning to ask himin the course
of his operations for the vessels that are under his

control, the results of the tests and what they say.
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JUDGE NOBLE: Well, how far in depth into
this area are you going to go?

MR, KISIELIUS: | only have one nore
guesti on.

JUDGE NOBLE: Let himanswer the previous
guestion, if you renenber it.
BY MR KI Sl ELI US:

Q Captai n Bayer, did the reports you get from
these third party contractors indicate the actual
readout of the VOC sniffers in the areas that they --
where they applied thenf

A Yes, they did. |It's part of ny responsibility
for operations to make sure that we operate safely
W t hout any em ssions and keep the -- the sanme with what
t he doctor said about |eakage, that's -- |I'mresponsible
to make sure that we operate safely and responsibly.

So could you just rem nd ne of the question?

Q So do the reports that you receive identify any
readings in the vicinity of the areas where the tests
are applied?

A Yes. The reports identify what was tested and
the actual reading at the tinme that it was tested.

Q And when you testified earlier about the 100
percent vapor type, were you referring to the readings

that you received on those tests?
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A Yes, | was.
Q And can you tell us what the readings were for
t hose tests?
A The readi ngs were zero.
MR. KISIELIUS: Thank you. No further

guesti ons.

JUDGE NOBLE: Cross-exam nation?

M5. BRI MVER: None, Your Honor.

JUDGE NOBLE: Thank you.

And council questions? | believe M. Lynch
has a question, which I"mgiving you latitude. |If

M. Lynch's questions strays into an area where the
parties want to do nore questioning on --

THE WTNESS: [I'msorry, I'mhaving a little
bit of trouble hearing.

JUDGE NOBLE: Yes. W're just chatting up
here, sorry.

M. Lynch?

MR. LYNCH A guy walks into a bar.
(Laughter.)

This is actually a piloting question, but |
wasn't sure who to ask this question to and so | was
hoping to ask this question of you because you've
pil oted up and down the Colunbia River; is that correct?

THE WTNESS: |'ve transited up and down the
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Colunbia River wwth a pilot on board.

MR. LYNCH That's right.

Do you have a sense of the area, | think
it's around Longview, that's called -- I'"mnot sure if
it's Bigal ow Point or Barlow Point, where the river
takes a bend to the left?

THE WTNESS: A bend to the left going
downriver or bend to the right going upriver?

MR. LYNCH  Excuse ne. A bend to the right
goi ng upriver.

THE WTNESS: A bend to the right going

upriver.

MR. LYNCH  Correct.

THE WTNESS: | can't picture it off the top
of ny head. |If there was a chart or sonething -- |

didn't bring ny charts this time. |f there's a chart |
could | ook at.

MR. LYNCH  What ny question relates to,
that's in an area where it's been identified in the
record that we have in front of us where wake stranding
can occur for fish.

And |'mjust wondering what your sense nay
be is if the vessel is actually slowed down in that
area, would that have an inpact on the fish that could

be -- that are potentially stranded there, or is it just
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1| the size of the vessel by itself that would produce that

2| regardless of the speed?

3 THE WTNESS: |'m not an expert on wake

4| stranding, that's not ny area of expertise, but | do
5| knowthat if the ship is deeply |loaded and it's going

6| relatively fast, you're going to create nore of a wake
7| than if it's light | oaded and you're going relatively
8| fast. And then if you slow down, in both instances you

9 woul d have a smal |l er wake.

10 Did | answer your question?

11 MR. LYNCH  Yes, thank you.

12 THE WTNESS: So slow ng down woul d reduce
13 | the wake that the ship would produce.

14 MR, LYNCH  Ckay, thank you.

15 JUDGE NOBLE: Any other council questions?
16 M. Rossnman.

17 MR. ROSSMAN:.  Thank you for com ng back.

18 If | recall Dr. Sahu's testinony, he also

19 | described annual or sem -annual pressure testing of the

20| tanks that's required.

21 Is that sonething you're famliar wth?

22 THE WTNESS: You nean for vapor tightness?
23 MR. ROSSMAN: Yes, | believe so.

24 THE W TNESS: Yes.

25 MR. ROSSMAN. Did you -- is that sonething
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1] that you see in the results of those tests?

2 THE W TNESS: Yes, | have.

3 MR. ROSSMAN:  Wien you're referring to 100
4 | percent vapor type, does that also nean that no | oss of
5| pressure is registered on any of those tests?

6 THE WTNESS: |It's interesting that you ask
7| that question. Just recently | |ooked at, | believe ny

8| ship the OSV Ni ki ski and the OSV Boston, and | ooked at
9| the results of their vapor test. And they have the

10 | ships -- they put a certain anmount of pressure on the
11 | system and they held it for two hours w thout any |oss
12 | of pressure.

13 MR. ROSSMAN: And your testinony goes to

14 | vessels that Tesoro contracts. Do you have -- there

15| would be other vessels potentially comng to call

16 | contracted by other shippers; is that right?

17 THE WTNESS: That's correct.
18 MR. ROSSMAN: Is there anything in the
19 | protocols of loading that would -- would the test

20| results go to Tesoro staff at the docks al so?

21 THE WTNESS: So the way we operate is if
22| we're operating at the termnal and also if we're going
23| to another termnal, we have our vetting process. |

24| think | described it alittle bit last tine.

25 During that vetting process we verify that
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the ships have their -- are in conpliance with their
annual vapor tight testing. And then if there was any
question at all, we would ask that -- we would have
sonebody out there doing VOC testing during loading to
confirmthat the results are no em ssions.

MR. ROSSMAN. | think I recall that Dr. Sahu
didn't know what | evel of depressurization is acceptable
on that annual vapor testing. Do you happen to know?

THE WTNESS: | don't. But all | can say is
that there's no depressurization on those ships that we
have, that |'ve | ooked at.

MR. ROSSMAN:. All right, thank you.

JUDGE NOBLE: O her council questions?
Questi ons based on council questions?

RECROSS- EXAM NATI ON
BY Ms. BRI MVER:
Q Capt ai n Bayer, | just have one question to
follow up on Council Menber Rossman's question.
You tal ked about a particular ship that held
pressure for two hours. The regulations do allow sone
| oss, though, regardl ess of how your ship have perforned
on tests; correct?

THE WTNESS: Understood. | believe that's
t he case.

M5. BRI MVMER: Not hing further.
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JUDGE NOBLE: Any other questions based on
council questions?

MR KISIELIUS: No, Your Honor.

JUDGE NOBLE: Captain Bayer, thank you for
com ng back and testifying again. You' re excused again
in this case.

THE W TNESS: Thank you.

JUDGE NOBLE: Are there any further
W t nesses today?

MR. JOHNSON: No, Your Honor. | can chart
out the plan for tonorrow if you' d |ike now.

JUDGE NOBLE: |Is there anything else that we
need to do?

MR. JOHNSON: There is one other
housekeeping matter. |'ve already talked to Ms. Boyles
about this.

The applicant has filed a suppl enent al
declaration, if you wll, for Ms. Kaitala. You'l
recall she's the BNSF wi tness, and there was sone
council questions requesting sone specific information.
That's been filed. And attached to that is Exhibit 0372
which is the BNSF Northwest Division 2016 Wldfire
Prepar edness Pl an, and we woul d nove for adm ssion at
this tine.

JUDGE NOBLE: Is there an objection to
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Exhi bit 03727

M5. REED: No, Your Honor.

JUDGE NOBLE: 0372 will be admtted.
Anything el se that we need to do before we go over
tonorrow s schedul e?

MR. JOHNSON: No scheduling, thank you, for

us.
JUDGE NOBLE: For tonorrow, \Wednesday the
28t h.
MR. JOHNSON: So tonorrow, Your Honor, in
the norning, Chris Barkan will be here. Again,

M. Barkan's expert testinony regarding railroad

assessnent, tank car design, rail line, et cetera.
You'l | recall he's part of our case-in-chief, not a
rebuttal witness per se, although he'll be rebutting

sone testinony that's provided by M. Chipkevich,
M1l ar, Huber and Hil debrand.

And then we'll have a rebuttal wtness, Geg
Rhoads, who will be responding -- or his area of
expertise is rail and facility incident issues. He w|l
provide rebuttal testinony relating to the testinony of
Chi pkevi ch, Hildebrand, Molina, Schaeffer, Lester, Scott
Johnson, and Robert Johnson.

And then if we get through those w tnesses,

we woul d have M. Dave Corpron who has al ready
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1| testified, he'll be providing rebuttal testinony.

2| You'll recall M. Corpron is the engineer responsible

3| for design of the facility. So his issues are facility
4| design, permtting including interactions with state and
5| local agencies. And there are a nunber of w tnesses he
6| would be rebutting. Those would include at | east

7| M. dary, Mlina, Sahu, Wartman, Chipkevich. | think

8| there's an el enent of maybe M. Bl ackburn and

9| Hildebrand.

10 So we woul d propose to bring himon in the
11 | afternoon if we get though Barkan and Rhoads.

12 JUDGE NOBLE: And then how does it | ook for
13 | Thursday? Are we able to say --

14 MR. JOHNSON: Thursday we've got -- assum ng
15| M. Corpron testifies tonorrow, we'd have Ms. Hollingsed
16 | cone back. You'll recall she provided testinony rel ated
17| to insurance and financial assurances primarily

18 | rebutting M. Blackburn's testinony.

19 W woul d have M. Brad Roach prepared to

20 | testify about, again, sone facility purpose and need

21 | testinony.

22 And then M. Larrabee we expect wll likely
23| be our last witness. You'll recall he's the manager for
24| the facility and will provide rebuttal testinony related

25 to a nunber of issues that have arisen. And | haven't
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1| yet gone through and identified each of those.
2 So we're | ooking at three w tnesses on

3| Thursday; Hollingsed, Larrabee, and Roach. And that's

41 it.
5 JUDGE NOBLE: Thank you. And then just to
6| review, on Friday will be closing argunents in the

7| norning and public argunent in the afternoon, which is
8| all the public argunent will be limted to the evidence
9| that has been presented in this adjudication. And then
10 | there will be rules of participation. And | understand
11 | that sone people have fornmed groups around a

12 | spokesperson to be as efficient as possible about that.
13| So we'll announce any further plans about that as we go
14 | along, but | just wanted to nake sure to reiterate that
15 | once again.

16 Is there anything further we need to do on
17| the record before we adjourn for today until tonorrow
18 | norni ng?

19 MR. JOHNSON: Not fromthe applicant.

20 JUDGE NOBLE: In that case we are adjourned
21| until 9:00 on July 28th, tonorrow norning. Thank you
22 | all.

23 (Proceedi ngs adjourned at 5:09 p.m)

24

25
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1 CERTI FI CATE

2

3| STATE OF WASHI NGTON )

) SS.
4 | COUNTY OF SNOHOM SH )
5
6 THI S IS TO CERTIFY that |, Di ane Rugh, Certified

7| Court Reporter in and for the State of Washi ngton,

8| residing at Snohom sh, reported the within and foregoi ng
9| testinony; said testinony being taken before ne as a

10 | Certified Court Reporter on the date herein set forth;
11| that the witness was first by nme duly sworn; that said
12 | exam nation was taken by ne in shorthand and thereafter
13 | under ny supervision transcribed, and that sane is a

14 | full, true and correct record of the testinony of said
15| witness, including all questions, answers and

16 | objections, if any, of counsel, to the best of ny

17 | ability.

18 | further certify that | amnot a relative,

19 | enpl oyee, attorney, counsel of any of the parties; nor

20 am| financially interested in the outcone of the cause.

21 I N WTNESS WHEREOF | have set ny hand this __
22 | day of , 2016.

23

24

DI ANE RUGH, RPR, RVR, CRR, CCR
25 CCR NO. 2399

BUELL REALTIME REPORTING, LLC 206 287 9066 Page: 4557



	AMICUS file
	Quick Word Index
	$
	$20
	4496:21

	$40
	4496:25


	0
	0.1
	4539:11
	4539:13
	4539:14
	4539:16

	0.5
	4539:12
	4539:13
	4539:14
	4539:16

	0001-008233-PCE
	4372:4
	4372:5

	0063-000006-PCE
	4372:6

	0108-000001-TSS
	4372:7

	0234-000149-TSS
	4372:8

	0260-000016-TSS
	4372:9

	0279-000025-TSS
	4372:10

	0356-000007-TSS
	4372:11

	0372
	4372:12
	4553:21
	4554:1
	4554:3


	1
	1
	4383:7
	4383:7
	4383:7
	4389:15
	4420:4
	4531:9
	4531:25
	4533:1
	4533:1
	4533:4
	4533:6
	4533:6
	4533:8
	4535:4
	4535:21
	4540:25

	1,000
	4473:20

	1:00
	4466:9

	10
	4383:8
	4450:1
	4496:20
	4496:25
	4520:8

	10,000
	4503:21
	4504:16
	4516:25
	4517:2
	4517:4
	4520:8
	4538:25
	4539:12
	4543:11
	4543:25

	10:35
	4434:23

	10:50
	4434:22

	10:54
	4434:23

	100
	4404:15
	4429:9
	4429:14
	4429:16
	4429:18
	4462:15
	4462:17
	4496:4
	4543:8
	4543:15
	4547:23
	4551:3

	1011
	4367:4

	1047
	4466:15
	4466:22
	4466:25

	1048
	4466:15
	4466:22
	4466:25

	105
	4541:12

	105,000-ton
	4541:16

	108
	4378:18
	4454:5

	11
	4383:7

	11:40
	4465:19

	1111
	4367:11
	4367:14

	1125
	4366:16
	4370:4

	1150
	4368:16

	12
	4383:7
	4541:1

	1200
	4370:9

	1211
	4368:22

	125
	4482:2

	130
	4493:9
	4495:13

	1300
	4366:4
	4366:12
	4366:21
	4367:17
	4369:9

	1325
	4365:22

	1420
	4369:4

	15
	4403:13
	4409:18
	4437:20
	4438:18
	4439:3

	15-001
	4365:5

	1545
	4376:2

	155
	4482:1

	159,000-ton
	4541:14

	16
	4493:4

	16-million-barrel
	4493:18

	17
	4393:22
	4394:5

	18
	4393:22
	4409:18

	180
	4517:8
	4517:9

	1840
	4365:22

	18700
	4365:16

	18-hour
	4394:5

	19
	4365:10
	-2:1

	1900
	4368:22

	1940s
	4471:25
	4498:22

	1947
	4472:21

	1974
	4481:3

	1984
	4385:14

	1986
	4524:14

	1995
	4368:7

	1E
	4503:20
	4504:13
	4516:19


	2
	2
	4383:7
	4383:7
	4383:7
	4389:15
	4390:24
	4391:20
	4391:24
	4421:15
	4452:20
	4519:18
	4535:4
	4535:21
	4542:10

	2,200
	4472:24

	2:19
	4523:1

	2:26
	4523:1

	2:50
	4538:2

	20
	4387:16
	4387:20
	4387:24
	4403:13
	4404:19
	4404:23
	4427:20
	4428:3
	4450:1
	4467:17

	200
	4397:11

	2005
	4497:10
	4497:12
	4498:23
	4501:15

	2013
	4448:15
	4448:20
	4525:5

	2013-01
	4365:4
	4373:6

	2014
	4529:8

	2016
	4365:12
	4467:17
	4503:18
	4553:22
	4557:22

	203
	4369:19

	206
	4368:17
	4369:5
	4369:20

	206.287.9066
	4365:23

	20-inch
	4482:4

	20th
	4468:25

	2214
	4367:21

	222-9981
	4368:23

	2255
	4531:8

	234
	4443:9

	238-0667
	4370:10

	2399
	4365:16
	4557:25

	24
	4418:21

	2414
	4531:8

	26
	4365:12

	260
	4528:4
	4528:16
	4528:17

	26th
	4373:3

	279
	4525:2
	4525:10
	4525:18
	4525:21
	4526:5
	4526:8

	28th
	4554:9
	4556:21

	2-mile
	4533:1
	4533:1
	4533:4

	2-mile-wide
	4533:6


	3
	3
	4389:15
	4393:5
	4393:5
	4421:16
	4487:18

	3:00
	4537:25

	3:01
	4538:2

	30
	4450:1
	4479:12
	4481:1
	4481:14
	4481:16
	4493:9
	4495:10
	4495:13

	300
	4367:7
	4397:12

	33
	4479:17
	4481:18

	3400
	4369:4

	343-7340
	4369:20

	35
	4395:20
	4434:3

	356
	4524:7

	36
	4423:11
	4423:16

	360
	4366:5
	4366:14
	4366:18
	4366:22
	4367:5
	4367:9
	4367:12
	4367:15
	4367:19
	4367:22
	4368:5
	4368:8
	4368:11
	4369:10
	4369:15
	4370:5

	360.534.9066
	4365:24

	380
	4369:9

	380,000
	4426:17

	397-2323
	4368:5

	397-2478
	4369:10


	4
	4
	4503:21
	4504:13
	4517:8
	4533:6
	4533:8

	40
	4481:4

	400,000
	4446:4

	400-meter
	4439:2

	40100
	4366:17

	407-6822
	4367:9

	415
	4369:14

	42525
	4367:4

	43172
	4366:4
	4366:13

	4365
	4365:11

	4371
	-2:1

	4372
	4372:1

	4374
	-2:1

	4378
	4372:7

	4396
	-2:1

	44
	4535:20
	4535:22
	4535:25

	4432
	-2:1
	-2:1

	4433
	-2:1

	4435
	-2:1

	4442
	4372:6

	4443
	4372:8

	4455
	-2:1

	4457
	-2:1

	4458
	-2:1

	4467
	4372:13

	4471
	-2:1

	4497
	-2:1

	45
	4479:13
	4479:15
	4481:9

	4501
	-2:1

	4520
	-2:1
	-2:1

	4523
	-2:1

	4524
	4372:11

	4525
	4372:10

	4528
	4372:9

	4531
	4372:4
	4372:5

	4537
	-2:1

	4538
	-2:1

	4552
	-2:1

	4553
	4372:12

	4557
	4365:11

	46,000-ton
	4540:23
	4541:12

	47001
	4367:14

	47250
	4366:21
	4367:18

	47332
	4367:21

	47600
	4367:8

	487-7946
	4368:8

	487-8500
	4369:15


	5
	5
	4383:7
	4392:1
	4392:2
	4392:4
	4422:14
	4423:1

	5,000
	4539:12

	5.5
	4383:9

	5:09
	4556:23

	5:30
	4487:21

	50
	4404:24
	4429:15
	4429:15
	4441:16
	4464:13
	4534:10

	5-0
	4405:1

	5000
	4368:4

	503
	4368:23
	4370:10

	50-barrel-per-day
	4387:11

	518-1227
	4368:11

	5332
	4372:13
	4466:14
	4467:1
	4467:3
	4469:8

	570-6642
	4367:22

	586-0740
	4370:5

	586-3633
	4366:18

	5E
	4496:3

	5th
	4368:22
	4369:4


	6
	6
	4516:20
	4517:9
	4536:12
	4540:25
	4542:11

	6:00
	4487:23

	600
	4541:12

	622-1711
	4369:5

	623-9372
	4368:17

	63
	4442:18

	65
	4492:22

	664-1164
	4367:19

	664-1345
	4366:5
	4366:14

	664-1361
	4366:22

	68
	4390:10

	6th
	4369:14


	7
	7
	4459:1
	4461:20
	4461:20

	70
	4441:16
	4482:3

	700
	4370:9

	705
	4369:19

	709
	4531:23

	719
	4368:16

	722
	4531:24

	725-2717
	4367:5


	8
	8
	4420:1
	4420:2
	4422:2

	80
	4403:1
	4412:19

	800.846.6989
	4365:24

	81
	4482:3

	810
	4541:17

	814
	4541:17

	84
	4385:21
	4392:16

	844
	4543:22

	8910
	4368:10


	9
	9
	4420:3
	4420:24
	4422:2
	4496:3
	4525:5

	9:00
	4556:21

	9:03
	4365:12
	4373:3

	90
	4399:6
	4399:6
	4481:16
	4481:16

	900
	4541:13
	4541:15

	900-foot-long
	4540:19
	4541:10

	902-1104
	4367:15

	902-2650
	4367:12

	91
	4390:11

	97204
	4368:23

	97232
	4370:10

	98101
	4365:23
	4369:4

	98104-1711
	4369:20

	98104-1728
	4368:17

	98501
	4367:11

	98504-0100
	4366:17
	4370:5

	98504-2525
	4367:5

	98504-3172
	4366:5
	4366:13

	98504-7001
	4367:15

	98504-7250
	4366:22
	4367:18

	98504-7332
	4367:22

	98504-7600
	4367:8

	98660
	4369:14

	98665
	4368:11

	98666-5000
	4368:5
	4369:9

	98668-1995
	4368:8

	98683
	4365:16

	99
	4391:3


	A
	a.m
	4365:12
	4373:3
	4434:23
	4434:23

	abbreviated
	4475:25

	abhors
	4453:4
	4453:5

	ability
	4388:8
	4392:7
	4446:19
	4477:11
	4478:21
	4557:17

	able
	4389:13
	4393:5
	4394:14
	4403:12
	4409:12
	4415:24
	4416:9
	4419:14
	4452:25
	4455:10
	4464:16
	4464:17
	4468:1
	4477:21
	4525:24
	4530:13
	4533:17
	4555:13

	absence
	4450:5

	Absolutely
	4483:1

	accelerate
	4488:14

	accept
	4544:2

	acceptable
	4390:12
	4475:13
	4509:6
	4543:19
	4543:23
	4552:7

	acceptance
	4475:8

	accepted
	4505:5

	access
	4393:1
	4419:1
	4419:5

	accidental
	4472:15

	accidents
	4425:6
	4472:16
	4479:11
	4500:22
	4501:2
	4501:3

	accommodate
	4388:25

	account
	4378:23
	4403:1
	4429:11
	4430:10
	4491:12
	4508:4
	4508:6
	4508:8
	4508:22
	4513:4
	4514:23

	accounting
	4506:1

	accurate
	4433:7
	4457:13
	4463:5
	4465:22
	4472:17
	4488:17
	4491:17
	4501:23

	accurately
	4467:22

	acknowledge
	4401:17
	4425:6
	4448:7

	acknowledged
	4389:19
	4459:12

	acknowledges
	4388:6

	acknowledging
	4393:21

	acronym
	4442:1
	4497:16

	act
	4376:25
	4440:6
	4442:5
	4442:22
	4443:25
	4456:10
	4461:20
	4514:20

	action
	4397:7
	4406:5
	4406:13

	active
	4518:9
	4518:9

	activities
	4426:7
	4462:21

	actual
	4375:19
	4375:22
	4388:4
	4416:12
	4417:21
	4424:6
	4491:3
	4547:9
	4547:22

	add
	4390:4

	added
	4536:7

	addition
	4529:13

	additional
	4469:19
	4469:24
	4469:25
	4504:23
	4517:10
	4517:16
	4517:17
	4527:13

	additionally
	4452:4

	address
	4389:18
	4433:9
	4475:14
	4476:20
	4476:21
	4477:16
	4484:24
	4532:7

	addressed
	4527:23

	addresses
	4531:13

	addressing
	4476:14
	4520:7

	adjourn
	4556:17

	adjourned
	4556:20
	4556:23

	adjudication
	4556:9

	administered
	4462:6

	ADMINISTRATIVE
	4365:12
	4366:2

	admission
	4458:18
	4466:19
	4468:16
	4469:17
	4470:15
	4553:23

	admit
	4470:13

	admitted
	4442:18
	4443:8
	4466:20
	4466:25
	4468:17
	4469:2
	4469:4
	4526:5
	4528:19
	4554:3

	adults
	4440:13
	4445:25

	advance
	4420:3

	advancing
	4386:13
	4420:9
	4422:14

	adverse
	4400:1
	4401:12
	4443:5

	aerial
	4448:24

	affairs
	4470:18

	affect
	4443:5
	4443:6
	4445:7
	4447:16

	afraid
	4510:11
	4525:23

	aft
	4542:12

	afternoon
	4458:9
	4465:21
	4502:23
	4510:15
	4537:22
	4555:11
	4556:7

	afternoon's
	4538:8

	agencies
	4436:5
	4443:13
	4461:21
	4464:5
	4555:5

	agency
	4510:19

	aggregate
	4374:23
	4374:25
	4375:12
	4375:12
	4375:20
	4375:20
	4375:23
	4376:20
	4377:18
	4378:6
	4417:10
	4417:18
	4417:21

	aggregates
	4374:8
	4374:15
	4375:15
	4376:8
	4415:17
	4417:19
	4417:20

	aggregation
	4410:3
	4417:15

	aggregators
	4441:19

	aggressive
	4380:24

	agitate
	4446:9

	ago
	4460:18
	4463:9
	4479:12
	4481:1
	4481:4
	4509:16

	agree
	4379:6
	4382:25
	4384:16
	4394:8
	4436:10
	4437:2
	4447:5
	4448:10
	4452:8
	4455:13
	4476:1
	4487:9

	ahead
	4397:17
	4523:22

	AICHE
	4482:12

	aim
	4509:24

	AINW
	4532:10

	air
	4405:9
	4405:18
	4431:10
	4431:14
	4431:25
	4432:4
	4476:7
	4484:12
	4484:13
	4484:23
	4486:13
	4543:21
	4544:22
	4544:24
	4545:10
	4545:23
	4546:16
	4546:20

	airplanes
	4473:9

	Aitken
	4366:11

	akin
	4477:5

	AL
	4369:17

	alarm
	4508:18
	4522:16
	4542:23
	4542:24

	Alaska
	4392:4
	4422:19
	4539:8

	Alderman
	4456:18

	alerted
	4522:8

	algae
	4376:24
	4377:9

	allow
	4399:24
	4400:1
	4423:5
	4432:17
	4488:14
	4505:22
	4552:20

	allowance
	4513:12

	allowed
	4393:21
	4394:2
	4394:3
	4403:5
	4415:25
	4488:20
	4546:6

	allowing
	4484:6
	4546:17

	allude
	4454:4

	alter
	4445:2

	altered
	4454:12

	Amanda
	4370:11

	ambient
	4483:14
	4483:14
	4486:13

	American
	4482:12

	ammonium
	4472:13
	4472:23
	4472:24
	4473:5
	4473:18
	4473:20
	4474:7
	4474:13
	4474:14

	amount
	4376:19
	4379:19
	4383:23
	4385:13
	4387:3
	4415:17
	4472:2
	4519:10
	4539:1
	4543:11
	4551:10

	ample
	4468:25
	4469:8
	4485:21

	Anacortes
	4506:17

	analogous
	4471:14
	4494:7

	analyses
	4494:16
	4494:18
	4511:2

	analysis
	4388:1
	4396:8
	4435:19
	4439:11
	4439:16
	4451:21
	4478:25
	4482:24
	4485:16
	4493:24
	4494:11
	4507:8
	4507:22
	4508:19
	4508:25
	4510:18
	4514:19
	4514:21
	4515:3
	4515:5
	4515:16
	4527:18
	4535:3
	4535:18
	4535:25

	angle
	4389:2
	4389:8
	4389:8
	4389:12
	4422:11
	4422:13

	angles
	4389:16

	animals
	4448:15
	4450:1
	4450:5

	Ann
	4366:15

	announce
	4556:13

	annual
	4550:19
	4552:2
	4552:8

	Annually
	4539:24

	anomaly
	4381:8

	answer
	4451:12
	4490:19
	4494:22
	4503:6
	4511:21
	4530:23
	4546:17
	4547:5
	4550:10

	answered
	4500:8
	4505:15
	4510:10

	answering
	4523:16

	answers
	4557:15

	anthropology
	4524:13

	anticipate
	4453:20

	anticipated
	4510:9

	anybody
	4425:4

	anymore
	4484:17

	anyway
	4400:16
	4426:19
	4511:22

	AP
	4449:2
	4449:4
	4449:9
	4449:21

	APA
	4470:14

	API
	4375:25
	4376:2
	4380:11
	4382:21
	4383:7
	4383:7
	4383:8
	4383:24
	4384:1
	4414:17

	apologies
	4467:25

	apologize
	4466:5
	4477:23
	4490:20
	4500:12
	4502:11
	4502:18
	4504:3
	4507:11
	4521:7

	apparently
	4509:15
	4533:17

	appear
	4470:16

	appendix
	4532:11

	apple
	4484:18

	apples
	4511:25
	4512:12

	applicable
	4491:5

	applicant
	4373:14
	4373:19
	4434:25
	4442:11
	4470:25
	4525:18
	4528:16
	4538:5
	4553:17
	4556:19

	Application
	4365:4
	4373:5
	4434:2
	4527:8
	4530:25
	4531:12
	4531:12
	4531:17
	4531:24

	applied
	4437:14
	4473:3
	4547:11
	4547:20

	apply
	4395:8
	4517:16
	4517:17

	appreciate
	4421:12
	4506:14
	4519:18

	approaches
	4492:10

	approaching
	4489:10

	appropriate
	4468:17
	4468:18
	4469:14
	4491:14
	4522:2

	appropriately
	4459:24

	approximately
	4472:2
	4472:24
	4473:7

	archaeological
	4526:12
	4526:13
	4527:16
	4528:1
	4528:13
	4530:12
	4530:18
	4530:20
	4531:2
	4531:5
	4531:19
	4532:12
	4532:17
	4532:19
	4532:22
	4532:23
	4533:12
	4533:24
	4534:7
	4534:12
	4534:14
	4535:6
	4535:9
	4535:22
	4536:1

	archeological
	4526:16

	archeologist
	4524:12

	archeology
	4524:14
	4527:1

	area
	4385:5
	4401:2
	4402:1
	4402:14
	4402:16
	4405:14
	4413:12
	4423:20
	4424:5
	4431:15
	4431:22
	4451:3
	4451:5
	4460:18
	4462:6
	4462:10
	4480:13
	4485:19
	4508:2
	4508:11
	4518:9
	4518:9
	4518:11
	4522:1
	4522:7
	4522:8
	4530:16
	4543:21
	4546:20
	4547:2
	4548:12
	4549:3
	4549:19
	4549:24
	4550:4
	4554:19

	areas
	4377:8
	4386:16
	4390:20
	4390:21
	4392:25
	4398:7
	4401:9
	4401:9
	4416:10
	4416:20
	4428:25
	4439:23
	4448:23
	4450:24
	4450:25
	4453:21
	4453:23
	4524:10
	4539:6
	4547:10
	4547:19

	arena
	4507:7

	arguing
	4436:13
	4452:11

	argument
	4556:7
	4556:8

	arguments
	4469:25
	4470:3
	4556:6

	arisen
	4555:25

	Arm
	4449:18

	Army
	4528:21
	4536:20

	arrangement
	4398:4

	arrangements
	4390:2

	arrest
	4414:21

	article
	4456:15
	4456:21
	4457:25
	4467:17

	ashore
	4455:21

	asked
	4419:8
	4455:6
	4459:13
	4490:14
	4500:11
	4503:6
	4503:9
	4504:2
	4513:13
	4520:5
	4527:20
	4532:10
	4532:19
	4533:12
	4533:21
	4535:5
	4535:8
	4544:13
	4546:13

	asking
	4479:1
	4495:3
	4497:25
	4498:9
	4498:22
	4500:9
	4501:15
	4521:10
	4521:14
	4527:13
	4546:3

	aspect
	4410:5
	4429:4
	4432:3
	4503:3
	4510:25

	assertion
	4474:10

	assess
	4478:11
	4491:17
	4491:23
	4495:23

	assessed
	4491:18
	4493:1
	4498:8

	assessing
	4490:9
	4490:25
	4492:2
	4494:3
	4501:24

	Assessment
	4438:7
	4442:2
	4448:19
	4453:25
	4480:14
	4486:6
	4491:13
	4491:19
	4492:16
	4496:1
	4513:4
	4554:13

	Assessments
	4478:10

	assigned
	4480:22

	assist
	4531:11

	ASSISTANT
	4366:16
	4370:4

	associated
	4480:4
	4486:9
	4486:12
	4495:19
	4496:1
	4496:11
	4496:17
	4497:20
	4521:19

	association
	4498:2

	assume
	4386:5
	4387:3
	4387:16
	4507:4
	4514:19

	assuming
	4387:1
	4426:19
	4453:18
	4458:25
	4555:14

	assumption
	4386:7
	4386:8
	4460:6
	4460:12
	4460:14
	4515:24
	4542:10

	assurance
	4430:5

	assurances
	4555:17

	atmosphere
	4403:25
	4431:8
	4431:15
	4432:5

	atmospheric
	4404:20
	4405:4
	4405:15
	4431:19
	4475:21

	attached
	4409:19
	4524:3
	4553:21

	attaches
	4411:10

	attack
	4389:2

	attempt
	4473:4

	attempting
	4467:8

	attention
	4467:19
	4525:1

	ATTORNEY
	4366:16
	4369:13
	4370:4
	4537:6
	4557:19

	attributes
	4480:24
	4491:3

	audible
	4542:23

	August
	4463:20

	authored
	4482:16

	authority
	4462:2
	4462:5

	authors
	4450:6
	4450:20
	4456:17

	available
	4385:14
	4392:12
	4403:4
	4409:1
	4413:3
	4428:6
	4534:18

	Avenue
	4365:22
	4368:10
	4368:16
	4368:22
	4369:4
	4369:19

	average
	4421:23
	4422:1
	4422:3
	4492:22

	avoid
	4438:15

	awards
	4496:22

	aware
	4404:3
	4412:21
	4432:3
	4441:16
	4441:17
	4441:21
	4443:2
	4463:22
	4468:21
	4480:1
	4480:9
	4480:16
	4482:8
	4482:9
	4502:9
	4505:13
	4505:20
	4536:19

	awhile
	4468:3


	B
	back
	4373:4
	4373:7
	4374:3
	4392:6
	4392:14
	4395:22
	4402:13
	4410:10
	4423:3
	4438:18
	4446:8
	4452:24
	4454:1
	4471:2
	4498:6
	4503:13
	4519:11
	4532:2
	4537:25
	4540:1
	4541:18
	4542:12
	4550:17
	4553:5
	4555:16

	background
	4460:2
	4476:13
	4524:11
	4524:23

	backtrack
	4457:24

	backwards
	4543:22

	bad
	4418:6

	BakerRisk
	4482:16
	4491:23
	4492:2
	4492:7
	4492:16
	4492:21
	4496:14
	4521:15

	Bakken
	4378:22
	4379:4
	4379:9
	4379:23
	4382:23
	4386:23
	4393:6
	4393:15
	4393:15
	4399:15
	4404:16
	4404:18
	4404:22
	4404:23
	4404:24
	4409:8
	4416:22
	4416:24
	4417:9
	4434:10

	Bakkens
	4379:11

	balance
	4404:6
	4430:6
	4430:12

	balanced
	4411:22

	balling
	4384:22
	4406:1

	balls
	4405:25
	4405:25
	4406:3
	4406:12
	4406:14
	4419:9
	4419:16
	4455:14

	bank
	4410:10

	bar
	4427:22
	4548:19

	barge
	4407:18
	4413:13
	4413:14
	4545:10

	Barkan
	4554:11
	4555:11

	Barkan's
	4554:12

	Barlow
	4549:5

	barrels
	4426:17
	4429:14
	4429:15
	4429:16
	4493:4
	4493:4
	4493:17

	Bartz
	4368:19

	base
	4508:18

	based
	4384:15
	4384:20
	4390:14
	4391:11
	4393:10
	4398:11
	4422:2
	4432:10
	4433:17
	4433:24
	4451:15
	4465:10
	4514:1
	4515:12
	4518:3
	4519:13
	4527:18
	4539:2
	4552:14
	4553:1

	basic
	4386:7
	4521:8

	basically
	4436:18
	4450:17
	4451:3
	4451:5
	4451:7
	4451:12
	4512:4
	4517:15

	basis
	4467:1
	4486:5
	4514:8
	4515:16
	4515:25

	baskets
	4414:20

	bat
	4399:16

	Bay
	4500:18
	4543:21

	BAYER
	-2:1
	4538:1
	4538:6
	4538:10
	4538:14
	4539:1
	4540:1
	4541:1
	4542:1
	4543:1
	4544:1
	4545:1
	4545:3
	4545:16
	4546:1
	4546:22
	4547:1
	4547:8
	4548:1
	4549:1
	4550:1
	4551:1
	4552:1
	4552:17
	4553:4

	Bayer's
	4545:14

	bays
	4384:14

	beach
	4455:19

	beaches
	4384:22

	bearing
	4451:20

	bed
	4377:21

	beds
	4377:4

	began
	4536:3

	behalf
	4480:14

	behavior
	4417:19

	believe
	4397:12
	4433:2
	4437:21
	4440:7
	4440:23
	4442:14
	4443:5
	4444:2
	4445:17
	4448:15
	4448:22
	4455:15
	4455:15
	4455:21
	4456:23
	4462:4
	4462:14
	4463:9
	4464:5
	4465:23
	4467:23
	4479:23
	4480:17
	4490:5
	4497:14
	4500:16
	4509:6
	4512:8
	4513:5
	4527:3
	4535:10
	4535:19
	4536:13
	4541:15
	4543:23
	4544:5
	4548:10
	4550:23
	4551:7
	4552:23

	belittle
	4436:7

	Bellingham
	4446:2
	4463:8

	belongs
	4546:20

	bend
	4549:6
	4549:7
	4549:8
	4549:9
	4549:11

	benefit
	4380:21
	4442:17
	4443:7
	4525:11

	benzenes
	4431:19

	best
	4446:9
	4449:12
	4480:3
	4491:18
	4557:16

	better
	4387:23
	4387:24
	4423:16
	4436:1
	4437:23
	4461:3
	4491:2

	beyond
	4433:24
	4455:8
	4484:14
	4515:25
	4516:1

	Bigalow
	4549:5

	bigger
	4461:6
	4461:7

	biggest
	4472:1

	billion
	4457:2

	bilynch@utc.wa.gov
	4366:23

	biodegradation
	4406:10

	biologist
	4464:22

	Bio-Refinery
	4443:4

	birds
	4455:20
	4455:20

	bit
	4378:25
	4397:6
	4407:19
	4416:4
	4439:5
	4440:19
	4482:19
	4507:10
	4545:21
	4548:15
	4551:24

	bite
	4484:17

	bits
	4375:2
	4375:7
	4406:6
	4406:6
	4406:11
	4406:14
	4406:15

	bitumen
	4418:24
	4456:16

	black
	4385:5

	Blackburn
	4471:11
	4487:8
	4555:8

	Blackburn's
	4486:17
	4555:18

	blacked
	4526:11
	4531:2

	Blaine
	4374:10

	blend
	4418:24
	4419:1
	4419:1

	block
	4541:2

	blow
	4395:15
	4395:16

	blowout
	4394:21

	BNSF
	4535:21
	4553:19
	4553:22

	BOARD
	4369:7
	4549:1

	boat
	4392:25
	4393:1
	4400:3
	4420:1
	4420:3

	boats
	4391:22

	body
	4410:10

	boiling
	4482:2
	4482:4
	4486:10

	Bonneville
	4436:3

	book
	4482:14
	4482:16

	boom
	4388:22
	4389:1
	4389:5
	4389:7
	4389:8
	4389:8
	4389:10
	4389:13
	4389:22
	4389:24
	4389:25
	4390:2
	4390:5
	4390:6
	4390:7
	4390:17
	4390:19
	4391:9
	4391:14
	4393:17
	4396:23
	4396:23
	4399:22
	4399:24
	4400:1
	4400:3
	4405:11
	4405:12
	4407:20
	4408:6
	4408:13
	4408:20
	4408:20
	4409:1
	4409:6
	4409:10
	4414:5
	4416:9
	4416:16
	4416:19
	4419:22
	4419:24
	4420:4
	4420:6
	4420:18
	4420:23
	4421:4
	4429:7

	Booming
	4393:4
	4407:10
	4407:16
	4408:4
	4409:4
	4419:19

	booms
	4388:5
	4388:8
	4388:9
	4388:20
	4388:22
	4389:17
	4389:19
	4390:10
	4392:10
	4393:8
	4393:10
	4393:13
	4396:20
	4396:21
	4398:2
	4398:2
	4414:13
	4416:11

	boom-wise
	4434:14

	Boston
	4551:8

	bottleneck
	4449:6

	bottom
	4377:15
	4381:25
	4382:7
	4409:19
	4409:24
	4412:11
	4412:17
	4414:14
	4414:21
	4414:22
	4439:22
	4440:1
	4441:6
	4454:17

	bottom-of-the-river
	4415:11

	Boulevard
	4365:16
	4367:21

	bounces
	4450:21

	bound
	4516:22
	4516:25

	Box
	4366:4
	4366:13
	4366:17
	4366:21
	4367:4
	4367:8
	4367:18
	4367:21
	4368:4
	4368:7

	Boyles
	4369:18
	-2:1
	-2:1
	4396:1
	4396:14
	4396:17
	4397:1
	4398:9
	4432:15
	4432:22
	4433:23
	4525:22
	4526:3
	4553:15

	BP
	4497:11
	4497:13
	4497:14
	4500:16
	4500:17
	4501:19

	Brad
	4555:19

	branches
	4488:8

	brand-new
	4507:14
	4507:15

	bread
	4541:11

	break
	4378:24
	4382:13
	4432:12
	4438:12
	4438:13
	4464:8
	4466:6
	4466:10
	4537:25

	breaking
	4406:16

	breaks
	4406:5

	bridge
	4439:1

	brief
	4524:9
	4534:6

	briefly
	4374:14
	4437:21
	4463:8
	4525:12

	Brigham
	4374:10

	Brigham's
	4376:22

	Brimmer
	4369:18
	-2:1
	-2:1
	-2:1
	4476:5
	4478:22
	4484:6
	4490:12
	4493:22
	4494:8
	4497:1
	4497:6
	4497:8
	4497:25
	4498:1
	4498:12
	4498:22
	4499:1
	4499:11
	4500:1
	4501:1
	4501:8
	4501:15
	4519:23
	4520:1
	4520:2
	4520:19
	4521:10
	4544:20
	4545:9
	4545:17
	4546:4
	4546:11
	4548:8
	4552:1
	4552:16
	4552:25

	bring
	4426:20
	4549:16
	4555:10

	brings
	4542:1

	broad
	4507:7

	broader
	4506:12
	4546:9

	broadly
	4460:5

	broke
	4472:25

	broken
	4406:4
	4406:11
	4450:23

	brought
	4498:5

	Bryan
	4368:7

	bryan.snodgrass@cityofvancouver.us
	4368:9

	Buell
	4365:22

	build
	4414:9
	4534:9

	building
	4465:25
	4466:3
	4494:9

	buildings
	4534:8
	4534:9

	built
	4514:10

	built-in
	4422:13

	bulk
	4412:18
	4414:7
	4414:11

	bull
	4442:15

	Bulletin
	4450:12

	Bumpus
	4366:10

	Buncefield
	4486:24
	4486:25
	4487:10
	4489:11
	4489:16
	4490:2
	4500:25

	bunch
	4450:4

	buried
	4534:13

	burn
	4522:4

	burned
	4473:24

	burns
	4518:22

	burrow
	4539:10

	business
	4492:19
	4495:19
	4495:20
	4503:8
	4512:2
	4519:9
	4546:7
	4546:13

	Buster
	4390:24
	4391:1
	4391:13
	4391:16
	4391:20
	4391:24
	4399:24
	4419:23
	4422:10
	4422:12
	4422:21

	Busters
	4397:14
	4397:25

	butter
	4541:11

	buy
	4512:4
	4512:5


	C
	calculated
	4508:3

	calculation
	4513:8

	calibrated
	4538:24
	4539:23
	4539:24

	calibrates
	4540:1
	4540:6

	California
	4539:7
	4539:7

	call
	4373:16
	4373:19
	4390:8
	4426:15
	4434:24
	4459:5
	4464:6
	4470:22
	4538:3
	4540:21
	4551:15

	called
	4379:4
	4388:7
	4408:15
	4453:2
	4479:19
	4488:5
	4500:25
	4525:8
	4539:9
	4549:4

	calling
	4390:21

	calm
	4398:21

	capabilities
	4385:9
	4385:10
	4387:1
	4413:20
	4433:5
	4433:10

	capability
	4385:13
	4386:20
	4387:18
	4426:2
	4434:13
	4512:25
	4522:16

	capacities
	4388:4
	4407:11
	4425:9
	4430:17

	capacity
	4376:25
	4387:12
	4387:19
	4388:1
	4388:2
	4388:2
	4414:9
	4414:24
	4415:1
	4424:16
	4427:12
	4493:3
	4493:11
	4493:13

	capital
	4495:17
	4495:19
	4503:8
	4512:1
	4518:17
	4518:17
	4519:3
	4519:4

	captain
	4473:1
	4538:6
	4538:14
	4545:14
	4545:16
	4546:22
	4547:8
	4552:17
	4553:4

	capture
	4396:21

	car
	4479:16
	4554:13

	carbon
	4431:14

	careful
	4530:21

	cargo
	4439:2
	4472:23
	4472:25
	4541:1
	4541:2
	4541:2
	4541:3
	4541:5
	4542:11

	Carissa
	4438:9

	carj@critfc.org
	4370:11

	carried
	4384:13

	carry
	4541:3

	carrying
	4410:4
	4474:13

	Carter
	4370:6
	-2:1
	4537:5
	4537:6
	4537:11

	cascading
	4390:2

	Case
	4365:5
	4375:17
	4378:18
	4381:19
	4382:5
	4386:4
	4390:24
	4393:12
	4401:1
	4419:4
	4419:5
	4440:3
	4441:15
	4445:18
	4448:5
	4454:22
	4460:22
	4463:23
	4469:11
	4472:13
	4482:10
	4483:12
	4490:17
	4496:20
	4499:15
	4505:23
	4512:14
	4517:7
	4518:20
	4518:21
	4552:24
	4553:6
	4556:20

	case-in-chief
	4469:13
	4554:14

	cases
	4380:22
	4380:24
	4384:25
	4392:20
	4447:8
	4448:3
	4496:13
	4503:1
	4518:10

	CASSANDRA
	4365:12
	4366:3

	categorically
	4513:7

	cats
	4420:20
	4420:22

	caught
	4405:11
	4473:15

	cause
	4379:19
	4431:10
	4487:6
	4488:15
	4509:22
	4516:8
	4557:20

	caused
	4409:23
	4473:8
	4501:4
	4515:6
	4516:4

	causes
	4488:10
	4514:6
	4516:7
	4519:5

	cautious
	4431:13

	CCPS
	4482:13

	CCR
	4365:16
	4557:22
	4557:25

	ceases
	4382:14

	Cells
	4456:17

	census
	4449:15

	Center
	4365:12

	Central
	4533:25

	CERCLA
	4460:22

	certain
	4378:1
	4403:20
	4405:25
	4452:7
	4511:24
	4512:12
	4515:25
	4519:10
	4551:10

	Certainly
	4374:16
	4377:4
	4379:11
	4386:3
	4389:13
	4394:1
	4394:2
	4397:23
	4406:2
	4407:17
	4407:24
	4415:2
	4416:16
	4423:13
	4435:24
	4436:7
	4436:10
	4439:25
	4445:7
	4452:10
	4458:8
	4478:12
	4481:25
	4489:14
	4489:19
	4500:23
	4501:3
	4507:13
	4507:19
	4524:12

	Certification
	4530:25
	4531:13
	4531:24

	Certified
	4557:6
	4557:10

	certify
	4545:6
	4557:6
	4557:18

	cetera
	4452:5
	4519:2
	4519:2
	4554:13

	chains
	4406:24
	4407:2

	Chair
	4366:18

	challenge
	4399:15
	4447:13

	CHALLENGER
	-2:1
	4435:1
	4435:1
	4435:2
	4435:5
	4435:9
	4436:1
	4436:14
	4437:1
	4438:1
	4439:1
	4440:1
	4441:1
	4442:1
	4443:1
	4444:1
	4445:1
	4446:1
	4447:1
	4448:1
	4449:1
	4450:1
	4451:1
	4452:1
	4453:1
	4454:1
	4455:1
	4456:1
	4456:3
	4457:1
	4457:7
	4458:1
	4459:1
	4461:14
	4465:16
	4467:8
	4467:9
	4467:21
	4470:6
	4470:7

	challenges
	4426:5

	challenging
	4399:12
	4399:12
	4400:5
	4420:6
	4428:13

	chance
	4504:16

	change
	4396:7
	4453:12

	changed
	4461:2

	Changing
	4405:24

	channel
	4530:16

	channelized
	4410:11

	characteristics
	4418:17
	4491:4

	characterization
	4378:25
	4379:6
	4382:25
	4395:11
	4490:16
	4540:20

	characterize
	4391:11
	4472:17

	characterized
	4385:1
	4487:8

	charge
	4512:7
	4540:7

	chart
	4378:12
	4379:15
	4379:17
	4379:21
	4380:16
	4381:9
	4381:11
	4381:13
	4454:22
	4455:4
	4549:15
	4549:16
	4553:10

	charts
	4549:16

	chatting
	4548:16

	check
	4519:16

	checked
	4543:8

	checking
	4543:1

	chemical
	4445:12
	4460:24
	4473:12
	4476:7
	4476:16
	4477:1
	4477:18
	4477:25
	4478:2
	4478:10
	4482:12
	4482:13
	4482:20
	4482:23

	chemicals
	4477:15

	Chemistry
	4467:18
	4478:6
	4507:15
	4509:2

	Chipkevich
	4554:16
	4554:22
	4555:7

	choose
	4415:3

	chop
	4390:25
	4395:7
	4395:14
	4395:17
	4454:19

	Chris
	4554:11

	Christopher
	4456:18

	chum
	4456:4
	4456:9
	4456:11
	4456:12
	4458:24

	C-h-u-m
	4456:11

	circling
	4473:10

	circumstances
	4427:24
	4427:25
	4438:21

	CITY
	4369:12
	4369:13
	4443:4
	4471:23
	4471:24
	4472:22
	4474:15
	4497:9
	4497:11
	4497:12
	4497:14
	4498:14
	4498:15
	4500:14
	4500:16
	4501:16
	4501:19
	4502:6
	4502:8
	4502:13
	4502:17
	4536:7

	clam
	4385:4

	clams
	4385:5

	clarification
	4446:14

	clarified
	4479:20

	clarify
	4464:12
	4510:3

	Clark
	4365:12
	4369:7
	4369:8

	Clary
	4555:7

	classic
	4472:13
	4482:10

	clean
	4463:21

	cleaned
	4464:2

	cleanup
	4419:15
	4426:10

	clear
	4383:10
	4408:19
	4408:21
	4409:7
	4423:20
	4445:5
	4459:11
	4459:17
	4464:10
	4499:15

	clearly
	4377:23
	4381:11
	4392:18
	4396:1
	4399:10
	4401:13
	4416:2
	4416:18
	4416:23
	4425:5
	4426:5
	4498:21

	client
	4513:12

	clients
	4491:23
	4494:4
	4503:4

	clockwise
	4542:12

	close
	4375:16
	4412:9
	4412:12
	4422:8
	4428:24
	4542:20

	closed
	4473:2
	4473:3

	closing
	4556:6

	clothing
	4508:5
	4522:3

	cloud
	4475:22
	4475:24
	4475:24
	4479:15
	4480:6
	4480:15
	4482:11
	4482:13
	4483:4
	4483:5
	4483:5
	4483:7
	4483:8
	4483:9
	4483:19
	4486:11
	4487:22
	4487:23
	4487:25
	4488:16
	4489:4
	4489:18
	4511:12
	4512:16

	cnoble@utc.wa.gov
	4366:6

	coast
	4384:13
	4423:21

	co-counsel
	4458:1

	Cold
	4418:24
	4419:1
	4419:4

	colleague
	4378:13

	collect
	4387:8
	4390:7
	4401:10
	4419:16
	4419:17
	4429:1

	collected
	4403:6

	collection
	4389:24
	4390:11
	4398:5
	4400:10
	4406:21
	4420:7
	4422:21
	4426:9
	4427:16
	4427:20

	collects
	4422:23

	College
	4365:12

	Columbia
	4365:12
	4369:17
	4370:6
	4370:9
	4376:13
	4376:14
	4384:23
	4388:17
	4390:12
	4392:8
	4393:14
	4395:1
	4395:6
	4397:1
	4401:2
	4407:13
	4411:1
	4414:24
	4415:1
	4415:15
	4415:19
	4417:14
	4421:15
	4440:4
	4440:20
	4440:21
	4443:4
	4443:24
	4447:1
	4447:8
	4451:19
	4453:20
	4453:22
	4455:7
	4456:4
	4456:7
	4456:9
	4456:12
	4457:11
	4457:15
	4457:17
	4458:24
	4467:24
	4524:15
	4548:24
	4549:1

	column
	4374:19
	4374:22
	4375:5
	4375:18
	4376:4
	4378:5
	4382:14
	4383:16
	4383:20
	4384:10
	4396:22
	4411:4
	4411:17
	4444:21

	columns
	4518:21

	combination
	4376:5
	4461:12

	combine
	4447:2

	combined
	4374:22
	4375:22
	4411:19
	4411:24
	4412:1
	4412:3

	combustible
	4507:7

	come
	4402:13
	4406:14
	4425:17
	4451:3
	4451:5
	4455:21
	4466:16
	4470:5
	4503:22
	4509:13
	4510:5
	4513:9
	4513:21
	4521:21
	4539:13
	4540:23
	4545:6
	4555:16

	comes
	4430:5
	4511:23
	4514:3
	4541:25

	comfort
	4535:11

	coming
	4406:16
	4423:6
	4471:2
	4544:15
	4550:17
	4551:15
	4553:5

	command
	4402:9
	4404:5
	4423:12
	4423:20
	4424:1
	4424:3
	4425:16

	comment
	4527:13
	4536:17

	commented
	4527:11

	comments
	4527:9
	4527:19
	4529:4
	4529:9
	4530:2
	4532:6
	4535:20
	4536:14

	commerce
	4460:9

	COMMISSION
	4370:6
	4370:9

	commissioned
	4507:14

	COMMISSIONERS
	4366:18
	4367:1
	4368:3
	4369:7

	common
	4438:7

	communication
	4506:22
	4528:22
	4535:2

	communications
	4529:12
	4529:25
	4536:20

	companies
	4512:6
	4540:12

	company
	4482:14
	4482:16
	4494:5
	4512:1
	4512:5
	4512:8
	4540:9
	4540:11

	company's
	4540:4

	comparability
	4499:1

	comparable
	4485:10
	4486:12
	4498:8
	4502:10

	compare
	4383:12

	compared
	4385:14
	4394:16
	4479:9
	4483:9
	4488:25
	4490:15

	comparison
	4394:17
	4474:16
	4486:7
	4488:17
	4490:3
	4501:23

	compelling
	4448:16
	4452:16

	compensate
	4400:4
	4437:6
	4438:17

	compensated
	4436:23

	compensation
	4437:10

	compile
	4532:22
	4533:21

	compiled
	4532:16

	complete
	4439:25
	4502:12

	completely
	4385:20
	4394:19
	4465:18
	4474:18
	4474:20

	complex
	4407:2
	4506:15
	4507:6

	compliance
	4552:1

	complicated
	4453:10

	component
	4406:3
	4432:1

	components
	4514:12
	4515:19
	4518:4

	compounds
	4406:21
	4431:9

	comprehensive
	4408:10

	concede
	4388:9
	4388:20

	conceived
	4423:25

	concentrated
	4405:11

	concentrates
	4422:22

	concentrations
	4397:13
	4444:21
	4457:1

	concept
	4517:25

	concern
	4438:10
	4440:12
	4477:19

	concerned
	4424:24
	4430:1

	concerning
	4536:21

	conclude
	4377:13
	4434:12
	4450:7

	concluded
	4381:24
	4447:4
	4450:17
	4452:5
	4474:25
	4484:2

	conclusion
	4375:25
	4448:13
	4451:8
	4451:10
	4454:9

	conclusions
	4396:8
	4441:11
	4441:13
	4442:24
	4443:2
	4445:2
	4448:10
	4451:5
	4455:11
	4467:13

	conclusive
	4452:9

	conclusively
	4453:1

	concurrence
	4442:14
	4462:14

	condition
	4396:5
	4399:7
	4400:18
	4401:15
	4403:17
	4417:14

	conditions
	4376:12
	4376:12
	4376:14
	4376:16
	4376:17
	4388:16
	4388:23
	4395:6
	4395:8
	4395:12
	4395:19
	4395:24
	4396:2
	4398:20
	4398:21
	4399:1
	4399:3
	4399:5
	4399:8
	4399:11
	4399:18
	4399:23
	4400:2
	4400:5
	4400:7
	4400:11
	4400:20
	4400:25
	4401:1
	4401:3
	4401:5
	4401:12
	4401:12
	4401:14
	4401:17
	4401:22
	4401:24
	4402:2
	4402:10
	4402:14
	4404:6
	4404:21
	4405:4
	4405:16
	4408:14
	4408:17
	4408:18
	4409:9
	4412:19
	4415:15
	4428:4
	4428:10
	4428:12
	4431:19
	4432:17
	4432:19
	4433:25
	4483:1
	4483:2
	4483:24

	conducive
	4417:15

	conduct
	4416:14
	4470:18
	4478:9
	4540:12
	4545:22
	4546:7

	conducting
	4505:25

	conducts
	4540:9

	Confederated
	4529:21

	conference
	4384:21

	confess
	4502:12

	confidence
	4513:11

	confident
	4480:8

	configurations
	4390:5

	configured
	4388:22
	4490:1
	4508:13

	confined
	4403:18

	confinement
	4483:3
	4483:6
	4483:25
	4489:7

	confirm
	4474:21
	4500:13
	4552:5

	confirming
	4413:24

	confused
	4498:17
	4498:18

	congestion
	4483:3
	4483:6
	4484:1
	4488:1
	4488:10
	4488:11
	4488:20
	4489:4
	4489:7
	4489:10

	connect
	4452:23

	connected
	4417:8
	4514:5

	connection
	4436:8
	4436:19

	Connie
	4369:3

	consequence
	4477:17
	4477:24
	4478:24

	consequences
	4479:8
	4509:10
	4509:12
	4509:13
	4513:23

	conservatism
	4507:16
	4508:24

	conservatisms
	4507:21

	conservative
	4387:25
	4400:8
	4496:5
	4496:7
	4496:23
	4497:1

	consider
	4388:16
	4399:6
	4439:18
	4447:20
	4511:6
	4511:11
	4511:12
	4517:15

	consideration
	4443:13
	4443:17
	4444:25
	4507:16

	considered
	4440:17
	4459:1
	4462:22
	4464:24

	considering
	4462:15
	4504:23
	4512:16
	4514:14

	considers
	4507:9

	consistent
	4418:18

	constantly
	4448:25

	constitutes
	4502:7

	construction
	4462:8
	4527:14

	consult
	4528:24

	consultation
	4442:5
	4442:8
	4442:13
	4442:21
	4443:15
	4459:1

	consultations
	4461:21

	consulting
	4536:11

	Cont
	4367:1
	4368:3

	contact
	4374:20
	4374:22
	4374:25
	4375:1
	4377:22
	4536:3

	contacted
	4411:3
	4411:4
	4412:14
	4529:17
	4536:9

	contacting
	4375:7

	contacts
	4411:16

	contain
	4413:4
	4414:11
	4414:14

	contained
	4416:2
	4416:3
	4429:19
	4487:13

	containment
	4385:19
	4390:18
	4408:23
	4409:12
	4414:6
	4422:21
	4426:8
	4427:16
	4429:6

	contaminant
	4449:7

	contemplated
	4384:3

	contents
	4467:22
	4467:23
	4514:2
	4514:4
	4516:8

	context
	4374:14
	4375:24
	4376:21
	4379:14
	4429:10
	4535:17

	continue
	4432:20

	Continued
	4367:1
	4368:2
	4369:1
	4370:1
	4487:21

	continues
	4406:10

	continuing
	4406:7

	contracted
	4551:16

	contractors
	4413:12
	4425:21
	4547:9

	contracts
	4551:14

	contributes
	4480:21

	contribution
	4378:8
	4461:7

	control
	4489:23
	4546:25

	conventional
	4419:24

	conversation
	4392:14

	cooler
	4405:16

	co-op
	4397:19
	4413:14

	coordinate
	4468:4

	coordinated
	4529:14
	4536:6

	coordination
	4536:8

	copied
	4529:6

	c-o-p-p-i-c-e-d
	4488:6

	coppicing
	4488:5

	copy
	4504:1
	4528:4

	Corpron
	4554:25
	4555:2
	4555:15

	Corps
	4462:5
	4462:7
	4462:21
	4527:7
	4527:8
	4527:23
	4528:21
	4528:24
	4529:2
	4529:8
	4529:25
	4530:5
	4536:8
	4536:10
	4536:11
	4536:20
	4536:24

	correct
	4410:24
	4417:5
	4417:12
	4418:8
	4418:20
	4420:3
	4432:16
	4433:10
	4438:23
	4444:1
	4446:17
	4446:21
	4463:6
	4465:23
	4466:13
	4466:23
	4466:24
	4474:2
	4476:25
	4484:23
	4504:7
	4510:21
	4532:15
	4536:18
	4537:23
	4539:3
	4540:20
	4544:3
	4548:24
	4549:13
	4551:17
	4552:22
	4557:14

	correction
	4546:12

	correctly
	4503:16
	4510:17
	4514:9
	4541:22

	corresponded
	4495:2

	correspondence
	4529:2

	corresponds
	4496:21

	corridor
	4532:13
	4532:14
	4533:3
	4533:5
	4533:5
	4533:6
	4533:18
	4533:22
	4535:4
	4535:10

	corridors
	4533:10
	4533:24
	4533:25

	corroboration
	4384:24

	corrosion
	4516:5

	corrosion-induced
	4516:7

	cost
	4504:24
	4517:11
	4519:1
	4520:10
	4520:13
	4520:16

	COUNCIL
	4365:2
	4366:3
	4366:12
	4373:5
	4398:14
	4424:17
	4430:2
	4430:24
	4432:9
	4432:10
	4433:2
	4433:18
	4445:11
	4457:25
	4459:19
	4461:17
	4463:2
	4465:9
	4465:10
	4467:25
	4468:1
	4468:8
	4502:2
	4509:3
	4516:10
	4516:13
	4519:13
	4520:4
	4525:11
	4537:16
	4537:17
	4548:10
	4550:15
	4552:13
	4552:14
	4552:18
	4553:2
	4553:20

	council's
	4442:17
	4443:7
	4524:6
	4531:7
	4531:22

	counsel
	4432:25
	4456:3
	4457:8
	4504:4
	4557:16
	4557:19

	counsel's
	4398:11

	countries
	4404:2
	4404:2

	country
	4472:2
	4505:19

	COUNTY
	4369:7
	4369:8
	4536:1
	4557:4

	couple
	4374:5
	4376:25
	4384:14
	4395:4
	4409:25
	4466:12
	4466:12
	4471:21
	4491:22
	4501:13
	4502:24
	4538:14

	course
	4374:6
	4386:8
	4390:6
	4419:14
	4426:25
	4429:4
	4432:5
	4432:7
	4470:6
	4478:4
	4546:13
	4546:23

	courses
	4478:5

	court
	4373:8
	4378:3
	4399:25
	4414:9
	4418:25
	4420:21
	4424:9
	4431:20
	4439:5
	4439:14
	4445:21
	4446:12
	4448:21
	4449:3
	4450:1
	4451:4
	4453:4
	4456:10
	4460:7
	4460:15
	4461:15
	4473:13
	4474:19
	4478:6
	4482:15
	4487:4
	4488:5
	4495:16
	4497:15
	4499:22
	4508:7
	4518:23
	4523:17
	4540:4
	4542:15
	4557:7
	4557:10

	cover
	4507:17

	coverage
	4492:25

	covered
	4454:25
	4544:24

	covering
	4439:22

	covers
	4462:9
	4495:12

	Cowlitz
	4529:14

	crane
	4516:5

	create
	4395:17
	4475:10
	4488:8
	4550:6

	created
	4483:4
	4483:20
	4487:23
	4488:3
	4488:3

	creation
	4486:11

	credentials
	4469:22

	credit
	4508:12
	4508:14
	4508:18

	credited
	4508:23

	creek
	4410:14
	4437:20
	4438:19
	4439:3
	4446:7
	4463:10
	4463:11

	creeks
	4414:10

	crews
	4419:15

	criteria
	4475:3
	4475:8
	4507:25
	4509:8
	4510:4
	4517:6
	4517:7
	4517:13
	4517:15

	CRITFC
	4467:6

	critical
	4450:14

	critically
	4457:18

	criticism
	4454:2
	4454:8
	4454:12
	4491:8
	4491:11

	criticisms
	4413:22

	Cross-Examination
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	4396:12
	4396:13
	4432:23
	4455:24
	4455:25
	4457:5
	4497:4
	4497:5
	4537:3
	4537:4
	4537:12
	4548:7

	CRR
	4365:16
	4557:22

	crude
	4393:15
	4404:17
	4404:18
	4404:23
	4404:24
	4406:1
	4406:19
	4406:20
	4406:23
	4438:1
	4438:2
	4443:11
	4445:12
	4447:3
	4448:9
	4453:15
	4472:18
	4476:15
	4479:20
	4483:10
	4483:14
	4483:25
	4485:10
	4486:13
	4489:2
	4489:20
	4492:23
	4498:11
	4501:21
	4507:19
	4511:10
	4533:20

	crude-by-rail
	4487:9

	crudes
	4379:5
	4434:8
	4452:3

	csmartin@schwabe.com
	4369:5

	Cullen
	4367:7

	cullen.stephenson@ecy.wa.gov
	4367:9

	Cultural
	4525:3
	4525:15
	4527:11
	4529:2
	4529:20
	4529:23
	4529:25
	4531:13
	4532:7
	4535:3
	4535:6

	cumulative
	4509:21

	curious
	4456:21
	4544:12

	current
	4388:17
	4388:23
	4389:1
	4389:3
	4389:6
	4389:9
	4389:11
	4389:14
	4389:15
	4390:24
	4391:1
	4391:13
	4391:16
	4391:20
	4391:24
	4397:14
	4397:25
	4399:23
	4399:24
	4415:1
	4419:19
	4419:23
	4420:5
	4420:10
	4420:18
	4421:3
	4422:9
	4422:12
	4422:14
	4422:20
	4423:8
	4433:13
	4454:20

	currently
	4391:19

	currents
	4388:11
	4389:1
	4390:25
	4391:25
	4392:2
	4392:4
	4400:2
	4408:14
	4421:15
	4421:18
	4421:20
	4422:16
	4423:1
	4428:11

	curve
	4503:17
	4521:2
	4521:13

	curves
	4503:13
	4507:23
	4509:21
	4521:9

	custody
	4540:13

	customers
	4494:6

	customs
	4540:14

	cut
	4534:3
	4535:14

	cutting
	4488:7

	CV
	4476:8
	4476:13
	4524:3

	cyclohexane
	4482:1
	4482:3
	4482:5
	4482:22
	4483:9
	4483:11
	4483:16
	4483:17


	D
	DAHP
	4527:2
	4527:3
	4527:9
	4528:25
	4529:3
	4529:13
	4530:1
	4533:15
	4534:16
	4534:19
	4535:11
	4536:12

	DAHP's
	4527:24

	daily
	4387:19
	4388:3

	Dale
	4368:12
	4523:9

	dam
	4456:6

	damage
	4379:18
	4438:7
	4460:19
	4473:17
	4474:3
	4492:18
	4495:18
	4495:21
	4496:11
	4496:17
	4516:6
	4518:24
	4519:7

	damaged
	4473:7
	4473:11
	4473:18

	Damages
	4436:22
	4437:6
	4437:13
	4438:18
	4442:2
	4518:20

	dams
	4414:9
	4414:10
	4422:6
	4447:12

	Dan
	4367:12

	dan.siemann@dnr.wa.gov
	4367:16

	danger
	4485:8

	dangerous
	4506:15

	darkness
	4398:25

	data
	4407:15
	4436:10
	4445:17
	4515:15
	4531:19
	4532:10
	4532:18
	4532:20
	4532:24
	4533:13
	4533:15
	4534:17
	4534:20
	4534:21
	4534:22
	4535:11

	database
	4515:11
	4515:24
	4516:3

	date
	4527:4
	4557:10

	dated
	4525:4

	Dave
	4554:25

	David
	4366:15
	4368:19

	day
	4398:21
	4431:5
	4469:10
	4473:21
	4481:6
	4513:8
	4557:22

	days
	4374:9
	4384:13
	4395:6
	4396:2
	4419:5
	4430:16
	4448:24

	dbartz@schwabe.com
	4368:24

	dead
	4378:3
	4412:9

	deal
	4425:12
	4458:10
	4467:1
	4469:25
	4470:11

	dealing
	4430:19

	dealt
	4478:5
	4535:17

	death
	4509:17
	4509:19
	4509:22

	debris
	4410:11

	decades
	4394:8
	4394:11

	December
	4525:5

	decent
	4381:14

	decide
	4520:16

	decides
	4520:13

	decision
	4520:14

	declaration
	4553:18

	declined
	4449:2

	decrease
	4451:16

	deep
	4382:7
	4391:23
	4394:16
	4394:19
	4394:20
	4469:22
	4528:12

	deeply
	4430:3
	4550:5

	deer
	4453:7

	deficiencies
	4412:22
	4413:1
	4413:19

	deficit
	4516:4

	definitely
	4440:17

	definition
	4418:5

	definitive
	4451:10

	deflect
	4386:16
	4389:23
	4389:23
	4390:20
	4398:2
	4420:7

	deflection
	4401:10

	degradation
	4461:8

	degraded
	4394:13

	degree
	4381:14
	4384:17
	4384:17
	4405:22
	4488:10
	4488:11
	4488:11
	4504:24
	4511:3
	4511:24
	4512:12
	4517:11
	4520:9

	degrees
	4482:1
	4482:3
	4482:4

	DEIS
	4527:12
	4532:11

	delay
	4394:2
	4413:24
	4413:25
	4424:1
	4428:7

	delayed
	4380:24
	4381:18
	4394:5
	4410:6

	delta
	4533:7

	demand
	4512:4

	demanding
	4400:7

	demographic
	4450:20

	demonstrated
	4452:14
	4476:21

	demonstrates
	4474:9

	demonstrating
	4476:24

	Dennis
	4367:17

	Denny
	4366:6

	dense
	4375:13
	4411:14

	denser
	4410:21

	densities
	4419:3

	density
	4375:19
	4375:23
	4412:3
	4412:9
	4412:12
	4417:21
	4418:22
	4419:4
	4419:7
	4453:3

	Department
	4464:5
	4527:1

	depend
	4417:20

	dependence
	4453:3

	depending
	4375:19
	4377:6
	4404:13
	4416:12
	4423:23

	depends
	4375:22
	4411:10
	4412:13
	4419:21
	4422:5

	deploy
	4391:22
	4391:24
	4399:22
	4426:21

	deployed
	4391:25
	4392:2
	4393:11
	4393:14
	4393:17
	4397:21
	4400:1
	4409:6
	4413:4
	4414:13
	4414:25
	4414:25
	4422:15
	4425:20
	4428:24

	deploying
	4415:11
	4420:23
	4425:21

	deployment
	4425:23

	deposed
	4385:15
	4392:17

	deposited
	4380:4
	4380:4

	depositional
	4530:14

	deposits
	4527:16
	4527:21
	4528:2
	4530:12

	depressurization
	4552:7
	4552:10

	deprive
	4473:4

	depth
	4527:25
	4528:2
	4528:11
	4547:1

	depths
	4530:12

	derailment
	4392:9

	de-rate
	4387:13

	de-rated
	4387:20

	Derr
	4368:15

	describe
	4456:3
	4475:18
	4476:4
	4476:19
	4477:2
	4525:12
	4528:6
	4532:25
	4539:5
	4541:23

	described
	4391:22
	4410:1
	4441:18
	4457:25
	4474:9
	4485:23
	4539:16
	4540:18
	4541:19
	4550:19
	4551:24

	describing
	4472:8
	4485:23
	4545:4

	description
	4434:2
	4435:19
	4437:23
	4476:1
	4476:8

	design
	4427:2
	4489:16
	4493:12
	4494:2
	4494:9
	4512:25
	4515:25
	4515:25
	4554:13
	4555:3
	4555:4

	designation
	4499:21

	designed
	4396:24
	4493:11
	4518:10

	desktop
	4415:10

	Desmond
	4367:7

	destroy
	4518:25

	destroyed
	4472:5

	destructive
	4479:11

	detail
	4380:13

	details
	4374:13
	4409:5
	4424:18
	4500:11

	detect
	4465:6
	4538:24
	4538:25

	detected
	4383:16
	4383:17

	detectors
	4508:6
	4539:9

	determine
	4390:13
	4394:17
	4511:15
	4528:12

	detritus
	4378:3
	4378:4

	devalue
	4436:18

	develop
	4438:6
	4445:20

	developed
	4492:13

	developing
	4445:23
	4452:17

	development
	4492:7

	developmental
	4453:17

	device
	4391:1

	diagram
	4454:14
	4454:16
	4455:3

	Diane
	4365:16
	4557:6
	4557:22

	die
	4377:15

	died
	4479:17
	4481:20

	differ
	4445:21
	4453:19

	difference
	4451:2
	4465:4
	4482:24
	4517:1

	differences
	4488:24
	4489:16
	4499:3

	different
	4377:5
	4379:17
	4385:11
	4385:20
	4389:1
	4389:13
	4392:16
	4394:20
	4394:21
	4397:3
	4397:4
	4398:19
	4399:10
	4406:24
	4408:13
	4408:14
	4408:14
	4410:17
	4414:19
	4420:5
	4426:6
	4429:2
	4429:3
	4430:6
	4430:9
	4430:17
	4438:1
	4447:2
	4450:1
	4450:4
	4451:2
	4465:18
	4474:18
	4474:20
	4480:14
	4489:20
	4491:10
	4499:1
	4499:7
	4505:21
	4506:7
	4510:18
	4511:2
	4514:12
	4533:9
	4533:10
	4539:17
	4539:17
	4539:18

	difficult
	4388:16
	4399:22
	4400:4
	4461:1
	4495:25

	dig
	4513:20

	dilbit
	4378:23
	4379:2
	4379:8
	4379:23
	4382:24
	4404:23
	4416:23
	4417:9
	4418:14
	4434:10
	4459:5

	dilbits
	4379:12

	diluted
	4432:6
	4456:16

	dilutes
	4432:4

	dimensions
	4514:17

	diminished
	4385:3

	Direct
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	4374:1
	4435:7
	4471:7
	4484:18
	4512:13
	4523:7
	4538:12

	direction
	4420:23
	4477:22

	directly
	4491:5
	4527:5
	4536:25

	disagree
	4499:14

	disaster
	4472:1

	discharge
	4422:6
	4461:10

	disclosure
	4470:4

	discovered
	4393:22

	discoveries
	4530:19

	discreet
	4459:24
	4460:1

	discuss
	4381:7
	4524:10
	4534:17
	4534:19
	4534:20

	discussed
	4439:7
	4453:19
	4453:21
	4486:16
	4492:8
	4500:20

	discussing
	4396:20
	4446:22
	4480:25

	discussion
	4454:1
	4521:11

	dismiss
	4417:16

	dispersal
	4375:8

	dispersants
	4394:25
	4395:1

	disperse
	4404:8

	dispersed
	4394:12
	4416:11

	dispersion
	4393:19
	4400:17

	displayed
	4525:10

	dispositive
	4468:9

	disruption
	4436:12

	dissipated
	4419:10
	4419:11

	dissolution
	4400:17

	dissolve
	4404:9

	distance
	4416:21

	distillation
	4518:21

	distinct
	4374:18

	distinction
	4534:6

	distinguish
	4450:7

	distinguishing
	4446:18

	DISTRIBUTION
	4365:6
	4373:6
	4499:4
	4525:4
	4530:4

	District
	4543:21

	ditch
	4410:13

	Division
	4553:22

	dmoss@utc.wa.gov
	4367:19

	dnj@vnf.com
	4368:18

	dock
	4462:8
	4462:10

	docked
	4472:21

	docking
	4540:2
	4540:7

	docks
	4551:20

	doctor
	4547:15

	document
	4528:7
	4542:25

	documentation
	4540:2

	documented
	4543:2

	doing
	4391:8
	4403:15
	4491:19
	4525:25
	4530:6
	4535:24
	4552:4

	dollar
	4496:11
	4496:15

	dollars
	4436:22
	4437:2
	4437:3

	dose
	4453:16

	double-spaced
	4469:21

	doubt
	4407:22

	downriver
	4386:18
	4387:1
	4394:3
	4394:4
	4420:2
	4430:18
	4434:7
	4549:8

	downstream
	4383:17
	4383:21
	4386:14
	4386:17
	4400:11
	4401:24
	4414:4
	4416:6
	4416:8
	4416:20
	4420:23
	4425:25
	4433:6
	4433:14
	4462:16

	Dr
	4373:19
	4373:20
	4374:3
	4378:11
	4378:12
	4378:21
	4379:2
	4379:14
	4381:5
	4382:19
	4382:20
	4383:15
	4388:6
	4388:19
	4389:18
	4392:6
	4393:3
	4393:20
	4394:6
	4396:15
	4398:16
	4402:19
	4417:3
	4421:14
	4431:1
	4432:16
	4432:25
	4434:18
	4435:10
	4438:15
	4443:22
	4445:10
	4446:14
	4446:22
	4446:25
	4448:5
	4452:2
	4452:10
	4452:19
	4453:13
	4454:3
	4454:6
	4454:7
	4454:11
	4454:18
	4455:5
	4470:25
	4471:1
	4471:9
	4471:10
	4475:15
	4475:19
	4476:12
	4476:18
	4477:8
	4477:14
	4477:20
	4478:9
	4479:2
	4479:9
	4480:19
	4480:25
	4484:10
	4484:22
	4485:4
	4485:13
	4501:13
	4502:4
	4519:20
	4522:21
	4538:15
	4538:18
	4538:23
	4540:16
	4541:10
	4543:5
	4543:9
	4545:14
	4550:18
	4552:6

	draft
	4391:23
	4529:9

	drain
	4423:5
	4513:20

	drainage
	4423:3

	draw
	4441:10
	4455:10
	4525:1

	drawing
	4441:13

	drawn
	4442:24

	drill
	4386:2
	4434:6

	Drive
	4366:4
	4366:12
	4366:21
	4367:7
	4367:17
	4381:24
	4517:12
	4521:25

	drives
	4451:9

	drop
	4399:8
	4544:3

	droplet
	4411:14
	4411:16
	4411:19

	droplets
	4382:13
	4382:15

	drops
	4543:23
	4544:3

	drove
	4382:6

	Drs
	4443:19

	duck
	4451:1

	due
	4385:4
	4508:1
	4515:18

	duly
	4373:23
	4435:6
	4471:6
	4523:6
	4538:11
	4557:11


	E
	earlier
	4410:2
	4415:15
	4417:6
	4426:14
	4428:4
	4429:5
	4435:10
	4439:10
	4454:4
	4454:6
	4455:5
	4506:16
	4518:14
	4524:18
	4543:7
	4547:23

	early
	4431:23
	4438:4
	4438:8
	4438:15
	4438:20
	4463:19
	4498:21

	EARTHJUSTICE
	4369:19

	earthquake
	4515:7
	4515:8

	easier
	4489:2

	easily
	4393:7
	4412:8

	easy
	4425:12
	4451:12

	eat
	4457:19

	Ecological
	4448:19
	4461:7

	ecology
	4453:2
	4464:5

	edge
	4386:14
	4400:8

	EDRC
	4387:19

	educational
	4524:10

	e-e-s-e
	4523:24

	effect
	4377:13
	4406:1
	4416:6
	4426:22
	4436:11
	4438:10
	4448:17
	4450:9
	4459:15
	4464:21
	4465:5
	4465:6
	4540:2

	effective
	4387:19
	4388:3
	4388:10
	4388:21
	4390:15
	4421:5
	4421:6
	4423:9
	4425:14
	4504:25
	4517:11
	4520:10
	4520:13
	4520:16

	effectively
	4396:21

	effectiveness
	4390:10
	4393:9
	4408:5
	4408:11
	4434:7

	effects
	4427:15
	4427:22
	4428:11
	4435:22
	4435:24
	4440:15
	4441:17
	4448:9
	4448:13
	4452:3
	4452:14
	4453:17
	4453:18
	4456:16
	4456:22
	4462:22
	4464:19

	efficiencies
	4408:13

	efficiency
	4389:18
	4390:11
	4390:23
	4391:2
	4391:6
	4422:20
	4423:7
	4423:7

	efficient
	4390:3
	4402:6
	4556:12

	effort
	4408:25
	4427:16

	EFSEC
	4366:6

	eight
	4409:9
	4415:22

	EIS
	4464:20

	either
	4379:24
	4399:4
	4413:3
	4437:3
	4465:12
	4522:14

	either,
	4413:5

	elaborate
	4484:9

	electronic
	4508:16

	electronically
	4458:1

	element
	4555:8

	elements
	4431:9

	elevated
	4483:11
	4483:18

	elicit
	4485:2

	elicited
	4478:23

	eliciting
	4499:6

	ELLIOTT
	-2:1
	4373:19
	4373:22

	e-mails
	4529:6

	embodies
	4478:6

	embody
	4478:7

	embryos
	4445:19
	4445:23
	4452:5
	4452:18

	emergency
	4398:20
	4438:8
	4508:10
	4508:17
	4522:9
	4522:16

	emissions
	4484:23
	4538:20
	4541:21
	4542:19
	4543:24
	4544:5
	4544:22
	4545:10
	4546:23
	4547:14
	4552:5

	emphasized
	4439:17

	employee
	4557:19

	enable
	4406:1

	Enbridge
	4393:20
	4439:21
	4440:3

	encompasses
	4379:24

	encounter
	4527:15
	4528:13

	encountered
	4456:15
	4487:25

	encountering
	4375:4

	encounters
	4483:7

	encouraging
	4431:6

	endangered
	4440:5
	4440:6
	4440:9
	4440:22
	4442:5
	4442:21
	4443:12
	4443:24
	4456:10
	4461:20

	ended
	4409:19
	4463:24
	4535:25

	ends
	4379:10
	4406:4
	4406:25
	4418:16
	4418:20
	4418:22

	ENERGY
	4365:2
	4365:6
	4366:3
	4366:12
	4373:4
	4373:6
	4376:5
	4376:15
	4376:16
	4376:17
	4396:2
	4396:5
	4400:15
	4400:18
	4406:5
	4412:4
	4428:10
	4442:8
	4471:15
	4474:17
	4486:8
	4488:18
	4489:17
	4490:4
	4493:14
	4495:4
	4499:4
	4501:24
	4524:24
	4525:4
	4533:20

	engineer
	4512:17
	4555:2

	engineering
	4492:6
	4492:11
	4492:12
	4492:20
	4495:15
	4495:17
	4511:4
	4511:9
	4511:11
	4511:17
	4513:6

	Engineers
	4462:5
	4462:7
	4462:21
	4482:12
	4527:7
	4528:21
	4536:21

	England
	4479:10
	4479:12
	4480:3
	4486:18

	English
	4440:10

	ensure
	4496:8

	entail
	4390:17

	enter
	4458:2

	entered
	4409:18

	enters
	4377:20

	entire
	4451:9
	4513:20

	entirely
	4464:10

	entirety
	4406:20

	entities
	4467:6
	4529:10
	4529:11

	entitled
	4456:15
	4525:3

	entity
	4535:3

	entrain
	4389:10

	entrained
	4375:18
	4382:13
	4411:4
	4411:12

	entrainment
	4384:8
	4397:7

	entrains
	4411:13

	entrance
	4484:9

	entry
	4381:6

	enumerate
	4404:4

	ENVIRONMENT
	4370:1
	4428:14
	4431:10
	4433:1
	4457:8
	4534:9

	environmental
	4399:11
	4417:24
	4428:12
	4467:18
	4519:7

	environments
	4388:13

	EPA
	4423:21

	equipment
	4385:15
	4385:17
	4386:15
	4392:17
	4392:19
	4401:16
	4401:23
	4401:23
	4403:4
	4413:16
	4414:19
	4425:20
	4425:21
	4428:21
	4428:21
	4428:23
	4429:21
	4430:9
	4430:21
	4506:7
	4506:22
	4514:14
	4518:20
	4519:1
	4538:22
	4539:5

	equivalent
	4437:17
	4496:8

	error
	4516:6

	ES2
	4503:21
	4504:6
	4516:22

	ESA
	4442:4
	4442:7
	4459:1

	escort
	4427:7

	especially
	4524:15

	essentially
	4407:16
	4473:14
	4489:21
	4500:1
	4505:3
	4506:9
	4509:12

	Essex
	4487:18

	Essko
	4366:15

	establish
	4486:19

	established
	4475:3

	estimate
	4390:13
	4403:23

	estimated
	4492:17
	4493:8

	estimating
	4404:6
	4503:2

	estimation
	4493:19

	ET
	4369:17
	4452:5
	4519:2
	4519:2
	4554:13

	evacuate
	4522:12

	evaluated
	4445:4

	evaluating
	4478:2
	4517:10

	EVALUATION
	4365:2
	4366:3
	4366:12
	4477:24
	4492:17

	evaporate
	4404:7
	4406:21
	4419:2

	evaporates
	4403:22
	4403:24
	4404:11
	4406:19
	4429:16

	evaporating
	4407:1
	4429:12
	4431:16
	4432:2

	evaporation
	4393:18
	4399:19
	4400:16
	4404:15
	4405:3
	4405:6
	4405:13
	4405:18
	4405:23
	4406:8
	4416:4
	4418:15
	4431:3
	4431:6
	4431:13

	evaporative
	4418:20

	event
	4377:11
	4395:18
	4401:6
	4445:4
	4447:3
	4451:12
	4480:19
	4480:25
	4485:14
	4498:3
	4498:21
	4512:25

	events
	4413:17
	4459:25
	4460:1
	4460:4
	4491:10
	4491:12
	4508:1
	4509:22
	4511:7
	4511:8
	4511:14
	4513:16
	4521:20

	eventually
	4473:5

	Evergreen
	4366:4
	4366:12
	4366:21
	4367:17

	everybody
	4530:4

	everyday
	4540:24

	evidence
	4441:24
	4444:19
	4444:23
	4445:9
	4448:16
	4451:13
	4452:9
	4452:16
	4453:12
	4459:14
	4468:10
	4469:3
	4469:5
	4470:9
	4470:15
	4480:6
	4530:11
	4530:18
	4530:20
	4556:8

	evident
	4459:16

	evolution
	4530:15

	evolved
	4530:16

	exactly
	4390:22
	4462:13
	4519:6

	Examination
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	4374:1
	4433:20
	4435:7
	4458:21
	4471:7
	4501:11
	4520:23
	4523:7
	4538:12
	4557:12

	examine
	4528:10

	example
	4393:10
	4421:2
	4438:19
	4464:12
	4484:7
	4490:14
	4500:24
	4501:1

	examples
	4380:22
	4421:7
	4438:14
	4439:20
	4444:15
	4446:1
	4454:22
	4484:15
	4490:8
	4490:15
	4490:17
	4491:4
	4498:6

	exceed
	4507:25
	4521:4

	exceeding
	4512:25

	excess
	4521:12

	exchange
	4516:13

	Excuse
	4549:9

	excused
	4434:19
	4435:4
	4465:17
	4471:3
	4522:22
	4537:18
	4538:8
	4553:5

	exercise
	4426:19
	4433:7
	4433:9
	4433:11

	exercises
	4392:18
	4424:7
	4434:9

	exercising
	4388:24

	exhaust
	4485:11

	Exhibit
	4372:4
	4372:5
	4372:6
	4372:7
	4372:8
	4372:9
	4372:10
	4372:11
	4372:12
	4372:13
	4378:18
	4442:18
	4443:8
	4443:9
	4454:5
	4454:5
	4458:2
	4458:6
	4467:3
	4467:5
	4467:10
	4467:10
	4468:19
	4468:21
	4469:1
	4469:8
	4469:11
	4469:21
	4470:10
	4524:7
	4525:2
	4525:2
	4525:6
	4525:10
	4525:18
	4525:21
	4526:5
	4526:8
	4528:4
	4528:16
	4531:9
	4531:25
	4553:21
	4554:1

	EXHIBITS
	4372:2
	4418:13
	4418:14
	4466:12
	4466:13
	4466:18
	4468:16
	4525:9

	exist
	4401:17
	4425:9

	existing
	4447:2
	4532:16

	expand
	4417:4
	4437:10
	4454:11

	expanded
	4380:12

	expanding
	4498:23

	expect
	4377:22
	4383:23
	4385:7
	4394:4
	4394:10
	4394:18
	4405:18
	4415:16
	4429:2
	4465:25
	4488:18
	4495:9
	4521:25
	4522:6
	4522:9
	4522:13
	4522:18
	4541:14
	4555:22

	expected
	4388:11
	4401:6
	4404:7
	4404:8
	4404:9
	4454:10
	4463:25
	4511:3
	4533:19

	experience
	4443:11
	4476:14
	4476:14
	4477:16
	4494:19
	4502:25
	4511:20
	4511:22

	experiment
	4381:23
	4382:4

	experiments
	4408:16

	expert
	4388:7
	4423:15
	4452:10
	4476:9
	4476:17
	4479:3
	4484:13
	4484:13
	4484:23
	4485:14
	4544:22
	4544:24
	4545:1
	4545:4
	4545:11
	4545:23
	4546:5
	4546:10
	4546:16
	4546:16
	4546:20
	4550:3
	4554:12

	expertise
	4476:21
	4476:24
	4479:3
	4479:8
	4480:13
	4480:14
	4484:11
	4485:25
	4493:25
	4494:14
	4524:10
	4550:4
	4554:20

	experts
	4448:2
	4469:1
	4469:9

	explain
	4381:5
	4382:3
	4389:18
	4389:20
	4393:23
	4469:15
	4485:15
	4495:14
	4526:10
	4532:9
	4545:16

	explained
	4383:18

	explaining
	4499:2

	explains
	4380:12

	explanation
	4393:8
	4534:6

	exploded
	4473:21

	exploding
	4473:25

	explore
	4494:19

	explosion
	4446:2
	4473:5
	4473:6
	4474:3
	4474:7
	4474:10
	4474:13
	4474:22
	4474:25
	4475:24
	4479:9
	4480:7
	4480:15
	4483:5
	4483:6
	4485:5
	4486:24
	4488:16
	4489:18
	4497:10
	4497:12
	4498:15
	4509:10
	4511:12
	4518:20

	explosions
	4472:14
	4475:9
	4475:25
	4482:11
	4482:14
	4484:25
	4485:23
	4512:16
	4513:17

	exposed
	4378:14
	4450:8
	4510:7

	exposing
	4521:21

	exposure
	4441:4
	4452:4
	4452:6
	4453:14
	4453:15
	4453:17
	4453:19
	4456:16
	4459:7
	4459:8

	exposures
	4472:16

	express
	4506:6

	expression
	4453:3

	extend
	4519:21

	extended
	4482:9

	extending
	4485:19

	extensive
	4473:17
	4476:14

	extensively
	4392:3

	extent
	4378:1
	4380:14
	4381:4
	4408:5
	4414:23
	4439:8
	4519:17

	external
	4518:5

	extirpate
	4459:14

	extirpated
	4444:16

	extirpation
	4441:20

	extreme
	4379:10
	4401:25
	4421:1

	extremely
	4436:20

	Exxon
	4445:19
	4448:6


	F
	face
	4389:10

	facilitating
	4494:3

	facilities
	4407:23
	4476:15
	4476:16
	4477:18
	4478:1
	4478:2
	4478:10
	4480:4
	4480:15
	4491:24
	4492:3
	4493:1
	4493:7
	4493:10
	4493:12
	4494:7
	4495:2
	4502:9
	4502:12
	4502:17
	4507:13
	4519:4
	4519:8
	4521:15

	FACILITY
	4365:2
	4366:3
	4366:12
	4373:4
	4376:1
	4376:2
	4381:22
	4383:13
	4383:24
	4384:1
	4384:4
	4385:24
	4392:8
	4392:19
	4395:11
	4395:12
	4395:13
	4395:14
	4395:18
	4397:23
	4397:24
	4408:15
	4421:24
	4422:2
	4422:8
	4428:20
	4428:21
	4433:10
	4433:12
	4434:8
	4443:3
	4471:13
	4471:15
	4471:24
	4472:1
	4472:22
	4474:11
	4474:17
	4474:22
	4475:10
	4477:9
	4479:9
	4479:18
	4483:22
	4483:24
	4486:8
	4486:15
	4486:18
	4486:25
	4488:4
	4488:18
	4489:9
	4489:13
	4489:17
	4490:4
	4490:9
	4490:25
	4491:1
	4491:3
	4491:17
	4491:18
	4491:20
	4492:18
	4493:5
	4493:15
	4493:16
	4493:20
	4495:4
	4495:8
	4496:1
	4498:11
	4499:5
	4499:7
	4502:8
	4502:19
	4503:8
	4506:18
	4507:5
	4507:6
	4510:6
	4511:10
	4511:15
	4512:15
	4513:1
	4514:11
	4514:15
	4518:3
	4518:7
	4518:22
	4519:10
	4520:15
	4521:14
	4521:17
	4521:22
	4527:15
	4528:10
	4537:9
	4540:21
	4542:7
	4554:20
	4555:3
	4555:3
	4555:20
	4555:24

	fact
	4398:2
	4412:1
	4425:16
	4429:7
	4437:11
	4438:4
	4440:2
	4449:21
	4451:6
	4452:6
	4454:15
	4464:2
	4467:20
	4473:17
	4484:14
	4487:20
	4508:12
	4532:7
	4544:22
	4545:2
	4545:18
	4546:14

	factor
	4410:8
	4501:4
	4513:15

	factored
	4513:6

	factors
	4380:1
	4380:9
	4410:1
	4453:9
	4514:3
	4518:5

	failed
	4482:5

	failing
	4513:17

	failure
	4506:22
	4514:4
	4514:5
	4514:11
	4515:12
	4515:13
	4515:18
	4515:19
	4515:23

	failures
	4515:2
	4515:6
	4515:11
	4516:4

	fair
	4393:9
	4394:17
	4410:23
	4460:6
	4460:12
	4460:13
	4490:19
	4494:13
	4499:8
	4500:22
	4506:10

	fairly
	4381:14
	4418:17
	4418:19
	4419:11
	4438:7
	4509:1

	falls
	4511:16

	familiar
	4377:2
	4378:15
	4382:1
	4442:4
	4467:11
	4467:21
	4470:7
	4471:12
	4472:7
	4472:10
	4472:12
	4477:14
	4478:3
	4478:4
	4479:21
	4482:7
	4486:17
	4486:22
	4492:1
	4492:5
	4492:25
	4496:10
	4496:13
	4497:9
	4500:10
	4502:6
	4507:1
	4525:6
	4543:13
	4543:20
	4550:21

	familiarity
	4459:4
	4476:19

	far
	4386:18
	4489:25
	4494:15
	4545:24
	4546:19
	4547:1

	farm
	4433:13

	Farmborough
	4480:2
	4480:7
	4480:22

	Farmsborough
	4479:19
	4479:25
	4480:1

	Farrow
	4529:18
	4529:19

	fast
	4463:23
	4477:22
	4550:6
	4550:8

	faster
	4389:1
	4389:11
	4400:2
	4400:15
	4400:17
	4405:8
	4409:11
	4422:4
	4423:5
	4423:5
	4424:4
	4429:20
	4432:7
	4453:6
	4454:17
	4454:19
	4455:4

	fatalities
	4496:2
	4506:17

	fatality
	4496:4
	4496:19
	4503:20
	4504:12
	4504:16

	fate
	4376:9
	4378:8
	4415:14
	4455:6

	faulting
	4470:4

	fear
	4463:18

	fears
	4498:13

	feasible
	4401:11
	4402:10

	features
	4518:4

	fed
	4487:11
	4489:21

	federal
	4443:13
	4461:21
	4461:22
	4461:23
	4461:25
	4462:1
	4526:19
	4526:21
	4526:22

	feedback
	4442:12

	feel
	4491:18

	feet
	4541:12
	4541:13
	4541:13
	4541:15

	FELDMAN
	4368:16

	females
	4449:9

	fences
	4414:21

	Ferman
	4529:18
	4529:19
	4530:8

	fertilizer
	4472:14
	4505:11

	field
	4465:3

	fifth
	4388:4

	Fifty
	4405:1

	figure
	4496:15
	4503:21
	4504:6
	4516:23
	4516:24
	4528:11

	figured
	4542:15

	figures
	4496:11
	4496:24

	filed
	4553:17
	4553:21

	fill
	4423:4
	4528:11

	filled
	4488:22

	filter
	4414:20

	final
	4406:18
	4451:8
	4528:12

	finalized
	4530:3

	finally
	4381:15

	financial
	4496:8
	4511:25
	4555:17

	financially
	4557:20

	financing
	4462:3

	find
	4395:24
	4419:14
	4423:19
	4450:6
	4455:16
	4455:19
	4455:19
	4455:22
	4469:1
	4480:10
	4530:11

	finding
	4443:5

	findings
	4440:25

	fine
	4510:13
	4534:4

	finely
	4416:10

	finish
	4519:19

	fire
	4472:25
	4473:11
	4473:16
	4483:4
	4508:1
	4518:19
	4518:22
	4518:23
	4521:23
	4522:4

	firefighters
	4473:10

	fire-retardant
	4508:5
	4522:3

	fires
	4482:14
	4521:21

	firm
	4532:16
	4533:12

	first
	4373:17
	4373:23
	4374:14
	4377:2
	4377:19
	4379:22
	4381:6
	4382:20
	4386:21
	4416:17
	4418:21
	4419:9
	4421:21
	4424:19
	4425:1
	4431:18
	4435:6
	4455:13
	4471:6
	4471:23
	4513:24
	4521:3
	4521:8
	4522:2
	4523:6
	4523:22
	4525:1
	4538:11
	4544:11
	4544:12
	4557:11

	FISH
	4370:6
	4370:9
	4437:8
	4439:6
	4439:19
	4441:6
	4442:12
	4443:14
	4443:20
	4444:6
	4446:6
	4446:19
	4447:2
	4447:12
	4453:24
	4462:14
	4467:23
	4549:21
	4549:24

	fish-eating
	4449:4

	Fisheries
	4442:22
	4443:15
	4459:2

	fishermen
	4449:18

	fishery
	4449:18

	fishing
	4398:7

	fit
	4493:15
	4493:20
	4493:20
	4495:4
	4495:7
	4502:16
	4519:19

	five
	4448:22
	4449:1
	4449:5
	4472:5
	4473:11
	4493:2
	4522:25

	fix
	4438:13
	4464:8

	fixed
	4389:22
	4390:5
	4420:6

	flame
	4488:14
	4488:15
	4488:20

	flammable
	4508:6
	4508:9
	4508:15
	4522:7
	4522:13

	flange
	4514:5

	flanges
	4542:14

	flash
	4478:3
	4482:14
	4483:4
	4508:1
	4521:21
	4521:23
	4522:4

	flashed
	4479:13
	4482:6

	flashing
	4475:15
	4475:18
	4476:2
	4476:4
	4477:1
	4477:7
	4477:15
	4478:15
	4478:19
	4478:24
	4479:1
	4479:2
	4479:10
	4481:23
	4481:24
	4482:25
	4484:25
	4485:5
	4486:11

	flats
	4397:8

	flattened
	4472:4

	Flixborough
	4479:24
	4480:18
	4480:23
	4481:2
	4481:3
	4481:6
	4481:8
	4481:10
	4481:13
	4481:20
	4481:24
	4483:13
	4486:6

	float
	4375:21
	4376:3
	4417:10
	4417:13

	floater
	4415:14

	floating
	4378:9
	4384:7
	4411:2
	4416:23
	4416:24

	flood
	4410:9

	flooding
	4454:20

	flow
	4377:8
	4410:3
	4410:9
	4415:6
	4421:23
	4422:1
	4422:3
	4422:10
	4455:1

	flowing
	4420:1

	flows
	4402:5

	flushing
	4380:7

	fly
	4455:20

	Flyer
	4473:19
	4473:19

	FN
	4503:13
	4503:17
	4509:20
	4516:14
	4521:2
	4521:9
	4521:13

	FNs
	4506:4

	focus
	4378:21
	4391:13
	4439:9
	4439:11
	4439:13
	4439:14
	4440:8
	4440:11
	4444:5
	4451:18
	4509:9
	4538:18
	4543:5

	focused
	4402:4
	4459:24
	4495:17
	4495:22
	4503:7
	4509:11
	4524:14
	4525:15
	4527:13
	4536:5

	focusing
	4512:11

	folks
	4511:11

	follow
	4441:10
	4520:3
	4552:18

	following
	4502:24
	4512:22

	follows
	4373:23
	4435:6
	4471:6
	4523:6
	4538:11

	follow-up
	4381:17
	4417:22
	4431:1
	4433:23
	4435:15
	4510:9
	4516:12
	4517:24

	food
	4453:8

	forbid
	4398:23

	force
	4389:9
	4396:7

	Fore
	4454:23

	foregoing
	4557:8

	foregone
	4448:13

	foremost
	4382:20

	foresee
	4415:19

	foreseeable
	4486:20

	forget
	4390:19
	4499:21

	form
	4374:20
	4374:22
	4375:3
	4375:15
	4376:7
	4376:19
	4405:25
	4406:3
	4406:14
	4410:22
	4415:16
	4417:17
	4488:1
	4489:2
	4530:15

	formation
	4374:8
	4374:15
	4377:18

	formed
	4378:7
	4556:11

	forming
	4375:12
	4406:11
	4424:1

	forms
	4417:10
	4423:24

	forth
	4557:10

	forward
	4542:12

	found
	4440:20
	4440:21
	4445:21
	4445:24
	4446:8
	4449:12
	4450:14
	4450:22
	4451:2
	4451:17
	4488:12
	4515:18
	4544:18
	4546:3

	foundation
	4467:7
	4467:9
	4469:4
	4477:10
	4478:18

	four
	4415:23
	4448:23

	Fourth
	4365:22

	fox
	4539:10

	Fraker
	4448:19

	Franklin
	4369:9

	frequencies
	4491:14
	4506:6

	frequency
	4509:13
	4509:21
	4509:23
	4514:3
	4514:8
	4515:12

	fresh
	4383:8
	4383:10
	4412:3
	4419:4
	4419:6

	Friday
	4556:6

	front
	4500:6
	4549:20

	Fruit
	4474:11
	4475:5
	4475:11

	fuel
	4379:4

	fugitive
	4543:24
	4544:5

	full
	4379:13
	4386:4
	4386:5
	4386:10
	4557:14

	fully
	4454:8
	4468:4
	4468:19
	4541:5

	function
	4400:24
	4437:11
	4437:11
	4483:6

	fundamental
	4427:2

	fundamentally
	4410:20
	4514:18

	funds
	4437:13

	funneled
	4396:4

	furnish
	4546:10

	further
	4386:18
	4394:3
	4394:3
	4396:10
	4400:12
	4401:4
	4416:8
	4433:15
	4434:16
	4455:23
	4457:4
	4457:21
	4459:18
	4465:15
	4475:4
	4485:24
	4494:19
	4497:2
	4501:8
	4502:1
	4520:19
	4522:20
	4527:17
	4527:18
	4528:1
	4537:2
	4548:5
	4552:25
	4553:8
	4556:13
	4556:16
	4557:18

	future
	4437:1


	G
	gabion
	4414:20

	gained
	4380:21

	gaining
	4420:4

	gallons
	4446:4

	Galveston
	4500:18

	Garcia
	4471:10
	4471:23
	4474:2

	Garcia's
	4474:10
	4498:13

	Garshelis
	4450:11

	gas
	4508:6
	4508:9
	4508:15
	4522:7
	4522:13
	4540:4
	4540:5

	gasoline
	4404:15
	4446:3
	4463:10
	4464:1
	4487:13
	4487:16
	4487:22
	4488:21
	4489:1
	4489:20

	gathered
	4429:15

	gauged
	4402:9
	4426:12

	GENERAL
	4366:16
	4370:4
	4376:16
	4408:5
	4422:7
	4480:21
	4490:6
	4498:25
	4500:19
	4505:2
	4510:8

	generally
	4461:6
	4489:1
	4491:8

	generated
	4488:21

	geoarchaeological
	4527:21
	4530:6

	geoarcheologist
	4528:8

	geographically
	4397:2

	Geoprobe
	4527:22
	4527:23
	4528:3
	4528:23
	4529:4
	4529:8
	4529:9
	4530:2
	4530:3
	4530:6
	4530:10
	4530:24
	4536:16

	geoprobes
	4528:9

	G-e-r-s-h-i-l-i
	4450:13

	getting
	4400:22
	4403:13
	4413:25
	4426:22
	4438:18
	4461:3
	4466:1
	4504:11
	4512:3
	4527:24
	4532:2
	4544:10

	gill
	4449:17

	GIS
	4533:15

	give
	4424:20
	4437:23
	4469:23
	4470:8
	4470:13
	4476:9
	4512:13
	4533:15
	4534:6
	4545:20

	given
	4375:25
	4379:15
	4383:18
	4385:9
	4385:10
	4386:19
	4424:22
	4426:12
	4429:19
	4480:13
	4504:15

	gives
	4387:25

	giving
	4548:11

	glib
	4420:19

	go
	4391:4
	4397:17
	4404:14
	4412:5
	4414:4
	4414:5
	4414:7
	4417:17
	4424:18
	4425:3
	4429:13
	4431:18
	4438:6
	4447:12
	4465:25
	4471:18
	4473:8
	4481:10
	4513:22
	4518:5
	4523:16
	4523:22
	4526:16
	4528:13
	4542:17
	4544:5
	4545:23
	4546:19
	4547:2
	4551:20
	4554:4
	4556:13

	goal
	4393:2
	4425:2
	4425:2
	4425:5
	4517:12

	goes
	4377:14
	4380:23
	4385:2
	4403:21
	4409:25
	4508:15
	4515:20
	4542:3
	4542:5
	4551:13

	going
	4381:3
	4381:4
	4382:12
	4384:6
	4384:7
	4386:5
	4388:9
	4388:20
	4389:6
	4390:3
	4390:16
	4392:6
	4392:10
	4392:14
	4392:21
	4393:15
	4397:21
	4397:22
	4399:11
	4399:17
	4400:7
	4400:9
	4400:12
	4400:18
	4401:9
	4401:20
	4402:6
	4409:11
	4410:22
	4411:14
	4411:22
	4413:23
	4415:5
	4416:11
	4416:13
	4417:13
	4417:16
	4417:20
	4419:15
	4420:2
	4420:5
	4422:4
	4422:8
	4423:20
	4425:12
	4425:14
	4425:17
	4425:20
	4425:23
	4425:24
	4426:5
	4426:7
	4426:8
	4426:9
	4426:9
	4426:10
	4426:21
	4427:2
	4427:8
	4427:25
	4428:7
	4429:16
	4429:18
	4429:22
	4430:7
	4430:18
	4431:22
	4431:25
	4436:15
	4439:4
	4439:21
	4447:17
	4450:5
	4458:18
	4463:5
	4463:16
	4469:16
	4470:19
	4471:20
	4476:20
	4477:2
	4477:3
	4478:22
	4479:7
	4479:21
	4485:8
	4491:21
	4494:14
	4494:14
	4494:18
	4497:21
	4499:9
	4510:7
	4511:18
	4511:19
	4511:21
	4512:7
	4512:17
	4514:10
	4514:15
	4515:24
	4519:21
	4522:15
	4523:21
	4525:1
	4526:7
	4542:9
	4542:12
	4542:16
	4546:18
	4547:2
	4549:7
	4549:8
	4549:10
	4549:11
	4550:5
	4550:6
	4550:7
	4551:22

	Good
	4373:3
	4373:20
	4380:22
	4396:3
	4396:15
	4396:16
	4400:24
	4402:19
	4407:6
	4424:8
	4424:8
	4424:12
	4424:13
	4435:9
	4438:14
	4447:14
	4454:22
	4459:21
	4461:19
	4465:20
	4474:16
	4486:6
	4490:3
	4490:8
	4502:23
	4510:15
	4535:15
	4537:24

	Gorge
	4396:1
	4396:4
	4401:2

	gotten
	4411:4

	government
	4436:5
	4461:25
	4462:2
	4526:19
	4526:21
	4526:22

	governmental
	4505:4

	Grandcamp
	4472:21
	4473:15
	4474:6

	Grande
	4529:14

	granted
	4408:17

	gravel
	4445:20
	4446:9

	gravities
	4383:7

	gravity
	4375:25
	4378:10
	4382:21
	4411:11
	4412:13

	great
	4519:19
	4519:25

	greater
	4386:9
	4400:9
	4400:19
	4408:21
	4412:3
	4444:12
	4517:3

	greatest
	4425:9

	greatly
	4522:5

	green
	4440:23
	4521:2
	4521:4
	4521:13

	Greg
	4368:4
	4554:18

	greg.shafer@clark.wa.gov
	4368:6

	GREGORY
	-2:1
	4434:25
	4435:5

	grounds
	4467:14

	group
	4449:17
	4449:21

	groups
	4450:9
	4556:11

	grow
	4377:3

	grows
	4453:6

	growth
	4377:9

	GRP
	4392:24

	GRPs
	4385:18
	4389:14
	4390:21
	4401:8
	4402:4

	Guard
	4423:21

	guess
	4397:20
	4412:21
	4416:5
	4424:19
	4427:18
	4448:12
	4451:25
	4489:17
	4502:24
	4505:2
	4505:8
	4505:25
	4507:3
	4517:1
	4518:2

	guiding
	4544:1

	Gulf
	4381:6

	gunshot
	4449:16

	guy
	4548:19


	H
	habitat
	4380:7
	4437:9
	4438:9
	4455:12
	4460:10

	habitats
	4435:20
	4440:2

	half
	4399:9
	4453:7
	4512:6
	4532:8
	4539:20

	Hallvik
	4369:8
	4501:10

	hand
	4373:21
	4435:3
	4471:4
	4523:3
	4538:9
	4557:21

	handful
	4490:8
	4490:24
	4526:7

	handle
	4376:1
	4381:22
	4383:24
	4532:23
	4533:12

	handled
	4383:13
	4434:8
	4489:20

	handling
	4430:7

	hands
	4520:14

	hang
	4377:25

	happen
	4374:17
	4379:16
	4400:17
	4405:8
	4411:8
	4425:6
	4427:1
	4427:9
	4428:17
	4429:7
	4430:13
	4432:1
	4441:5
	4452:17
	4460:23
	4469:2
	4469:16
	4469:16
	4469:18
	4511:18
	4513:23
	4513:24
	4514:23
	4515:4
	4543:12
	4552:8

	happened
	4385:21
	4410:3
	4410:13
	4463:19
	4479:12
	4487:14
	4506:5
	4506:8
	4514:7
	4514:7
	4515:2

	happening
	4420:16
	4423:14
	4427:8
	4428:18
	4513:24
	4522:12

	happens
	4377:10
	4426:18
	4426:19
	4520:17
	4539:18
	4539:19
	4542:22

	Harbor
	4460:21

	hard
	4388:9
	4388:20

	harlequin
	4451:1

	harmless
	4431:3
	4431:8

	hatchery
	4446:5

	hatches
	4473:2

	hate
	4399:12

	hazard
	4483:13
	4483:19
	4521:22

	head
	4403:11
	4408:10
	4421:10
	4549:15

	hear
	4396:6
	4477:21
	4523:10
	4525:25

	heard
	4374:6
	4385:11
	4395:25
	4420:20
	4420:22
	4421:14
	4423:11
	4435:16
	4456:19
	4479:3
	4536:23

	HEARING
	4365:10
	-2:1
	4451:18
	4516:13
	4523:13
	4548:15

	hearsay
	4544:21
	4546:4
	4546:10

	heated
	4473:4

	heaven
	4398:23

	heavier
	4376:10
	4378:22
	4379:12
	4383:10
	4383:14
	4406:2
	4411:23
	4411:25
	4418:17
	4430:8
	4439:21

	heaviest
	4379:4
	4384:3

	heavily
	4381:19
	4454:24

	heavy
	4379:3
	4382:23
	4415:19
	4430:15
	4454:13
	4454:16

	hedgerow
	4488:13

	held
	4472:2
	4551:11
	4552:19

	he'll
	4542:8
	4542:10
	4542:13
	4542:14
	4542:17
	4542:17
	4554:15
	4555:1

	Hello
	4457:7
	4497:7

	help
	4399:5
	4439:5
	4463:4
	4482:19
	4491:23
	4504:1

	helped
	4482:17
	4494:2
	4494:8

	helpful
	4467:25
	4468:8
	4490:23
	4534:5

	helps
	4427:11

	herding
	4420:20
	4420:22

	Hertfordshire
	4486:18
	4489:16

	Hi
	4537:6
	4538:14

	Hicks
	4390:9
	4391:14

	high
	4391:2
	4395:7
	4395:13
	4395:17
	4396:2
	4397:11
	4398:22
	4398:25
	4399:19
	4400:18
	4402:1
	4404:15
	4405:17
	4410:3
	4420:8
	4420:14
	4449:7
	4473:19
	4473:19
	4488:10
	4488:11
	4488:11
	4488:15
	4488:19
	4513:11

	higher
	4384:2
	4396:5
	4399:23
	4400:14
	4402:25
	4403:17
	4405:21
	4410:4
	4418:22
	4420:5
	4423:1
	4423:8
	4429:22
	4430:16
	4430:17
	4450:16
	4450:19
	4483:19
	4510:5
	4510:7
	4511:23
	4512:7

	high-level
	4487:25

	highly
	4385:23
	4444:20

	Hildebrand
	4554:17
	4554:22
	4555:9

	Historic
	4527:1
	4531:13
	4532:13
	4532:17
	4532:18
	4533:21
	4533:23
	4534:7
	4534:8
	4534:11
	4534:16
	4534:18
	4534:23
	4535:7
	4535:22
	4535:25

	historical
	4381:13
	4408:3
	4480:11
	4506:4
	4514:1

	historically
	4461:7
	4461:9
	4514:6
	4514:7
	4515:2

	history
	4380:19
	4381:12
	4460:14
	4460:15
	4460:17
	4530:14

	hit
	4512:10

	hold
	4472:25
	4473:3

	holding
	4422:24

	holds
	4473:1
	4473:2

	hole
	4513:20

	Hollingsed
	4555:15
	4556:3

	Holmes
	4381:23
	4385:22
	4385:23
	4394:24
	4440:10
	4441:18

	homes
	4472:4

	homework
	4388:25
	4392:24

	Honor
	4373:15
	4373:18
	4398:13
	4457:23
	4458:11
	4458:14
	4465:11
	4465:13
	4465:24
	4466:24
	4467:4
	4467:16
	4468:13
	4470:24
	4476:12
	4477:6
	4478:17
	4478:22
	4484:6
	4485:12
	4493:22
	4494:1
	4494:8
	4494:17
	4497:21
	4497:22
	4498:12
	4498:20
	4501:8
	4503:25
	4519:14
	4520:19
	4525:18
	4525:22
	4526:4
	4528:15
	4537:15
	4537:23
	4544:20
	4545:12
	4546:2
	4546:8
	4546:21
	4548:8
	4553:3
	4553:10
	4554:2
	4554:10

	hopefully
	4398:22
	4460:22

	hopes
	4463:21

	hoping
	4548:23

	Horizon
	4394:16
	4394:19

	horrible
	4464:6

	hot
	4431:5

	hour
	4395:21
	4434:3

	hours
	4393:22
	4409:9
	4415:22
	4415:23
	4418:21
	4423:11
	4423:16
	4425:23
	4551:11
	4552:20

	housed
	4500:2

	housekeeping
	4553:15

	Huber
	4524:18
	4532:15
	4535:20
	4536:2
	4554:17

	Huber's
	4532:2
	4532:6

	huge
	4404:13
	4427:13
	4432:5

	Human
	4448:19
	4520:7

	humidity
	4405:5
	4405:17

	hundred
	4497:19
	4498:2
	4499:12

	hydrocarbon
	4406:24

	hydrocarbons
	4379:13
	4406:25
	4407:2
	4407:3


	I
	I-84
	4439:2

	idea
	4382:7
	4413:2
	4421:2
	4432:11
	4465:20
	4510:5
	4519:22

	ideal
	4398:20
	4399:5
	4399:18
	4400:11
	4401:12
	4427:23
	4427:24

	identified
	4413:15
	4459:11
	4471:24
	4521:1
	4535:20
	4549:19
	4556:1

	identify
	4392:24
	4416:15
	4505:13
	4529:11
	4547:18
	4547:21

	ignited
	4487:24

	ignition
	4475:23
	4479:17
	4481:11

	ignorance
	4502:12

	ignore
	4439:16

	ignored
	4444:7

	illustrate
	4484:15

	imagine
	4457:16

	immediate
	4427:10
	4508:10

	immediately
	4384:23
	4428:5
	4432:2
	4508:11

	impact
	4380:16
	4385:4
	4417:25
	4445:6
	4445:8
	4450:24
	4450:25
	4462:11
	4464:11
	4464:15
	4464:25
	4465:1
	4516:1
	4516:5
	4518:6
	4528:13
	4549:24

	impacts
	4418:3
	4425:25
	4435:20
	4439:8
	4439:24
	4441:1
	4441:1
	4443:1
	4443:12
	4443:20
	4443:21
	4445:14
	4446:15
	4447:19
	4448:7
	4451:19
	4451:21
	4451:22
	4452:5
	4452:7
	4455:11
	4455:16
	4455:22
	4457:12
	4459:6
	4459:11
	4459:13
	4459:25
	4460:10
	4527:15

	impeachment
	4467:10

	implement
	4401:24
	4415:8
	4504:25
	4517:12

	implemented
	4522:18

	implementing
	4402:15

	implication
	4485:13
	4517:9

	implications
	4516:15

	important
	4410:8
	4426:4
	4439:17
	4457:18
	4457:20
	4489:12
	4503:3

	importantly
	4390:19

	impression
	4411:6

	improve
	4409:1
	4422:20

	inability
	4437:6

	inaudible
	4532:21
	4532:21
	4534:9
	4535:12

	inches
	4542:21

	incident
	4383:1
	4393:4
	4407:18
	4409:19
	4423:11
	4423:12
	4437:24
	4443:3
	4464:7
	4464:14
	4471:24
	4472:8
	4472:11
	4472:12
	4472:18
	4472:18
	4474:8
	4474:16
	4475:16
	4476:20
	4477:7
	4477:7
	4479:7
	4479:10
	4479:22
	4479:23
	4479:24
	4479:25
	4480:18
	4480:22
	4480:23
	4481:2
	4481:5
	4481:7
	4481:8
	4481:13
	4481:19
	4481:21
	4482:8
	4482:21
	4482:24
	4483:13
	4483:22
	4486:6
	4486:14
	4486:15
	4486:18
	4486:22
	4486:23
	4487:6
	4487:9
	4487:13
	4487:15
	4488:25
	4490:2
	4497:17
	4497:20
	4498:10
	4498:17
	4498:19
	4498:23
	4500:10
	4500:14
	4500:15
	4500:24
	4500:25
	4501:16
	4502:8
	4506:14
	4506:17
	4507:2
	4507:4
	4554:20

	incidents
	4412:23
	4413:4
	4413:20
	4471:13
	4471:21
	4475:14
	4478:20
	4490:7
	4490:25
	4498:13
	4499:1
	4500:20

	inclined
	4470:12

	include
	4456:17
	4479:20
	4511:14
	4514:25
	4515:5
	4515:12
	4515:21
	4516:3
	4530:8
	4555:6

	included
	4515:15
	4515:23
	4531:16
	4532:11
	4536:13

	includes
	4543:10

	including
	4460:7
	4460:8
	4473:12
	4555:4
	4557:15

	inconclusive
	4450:8

	inconsistent
	4467:12

	incorrect
	4539:4
	4545:15

	increase
	4390:25
	4451:15

	increases
	4391:1

	increasing
	4423:3
	4449:22

	incredibly
	4447:18
	4451:25

	increments
	4539:14
	4539:17

	INDEX
	-2:1

	Indian
	4398:7
	4529:22

	indicate
	4389:15
	4547:9

	indicated
	4373:9
	4377:8
	4407:19
	4487:19
	4505:3

	indicates
	4445:17

	indication
	4447:17
	4487:19

	indirect
	4462:22

	individual
	4444:6
	4444:8
	4445:1
	4529:17

	industrial
	4472:16
	4482:10
	4491:24
	4492:3
	4502:16
	4502:19

	industrialize
	4460:7
	4460:8
	4461:8

	industries
	4505:9
	4505:12
	4505:14
	4505:18
	4505:22

	industry
	4461:2
	4461:10
	4500:3
	4505:6
	4505:8
	4506:19
	4506:23

	ineffective
	4419:20

	inform
	4423:17

	information
	4383:5
	4407:14
	4441:19
	4470:9
	4514:2
	4526:12
	4526:17
	4527:14
	4527:18
	4527:24
	4531:2
	4531:8
	4531:18
	4531:23
	4531:23
	4532:17
	4542:4
	4546:6
	4553:20

	initial
	4474:3
	4478:25
	4525:14
	4545:18

	injured
	4437:15
	4498:2
	4499:12
	4499:18
	4500:8

	injuries
	4497:19
	4522:5

	inland
	4533:8

	input
	4513:10

	inquiring
	4498:16

	insensitive
	4496:15

	inside
	4405:11
	4542:4

	insignificant
	4417:24
	4418:4

	insinuate
	4435:25

	inspection
	4540:3
	4540:11
	4540:12
	4543:3

	inspector
	4541:25
	4542:6

	installed
	4522:7

	instance
	4383:9
	4389:22
	4392:4
	4395:20
	4395:25
	4397:6
	4418:23
	4423:2
	4427:3
	4430:18
	4431:17
	4434:3
	4437:7
	4438:2
	4438:3
	4439:20
	4448:18
	4506:3
	4507:23
	4508:4
	4518:24
	4521:3
	4521:12

	instances
	4384:25
	4478:24
	4520:25
	4550:8

	instantly
	4425:22
	4429:19

	Institute
	4482:12

	instructed
	4532:21

	instruments
	4539:11

	insufficient
	4458:13
	4458:16

	insurance
	4491:23
	4492:2
	4492:6
	4492:10
	4492:11
	4492:16
	4492:20
	4493:6
	4493:21
	4493:23
	4494:3
	4494:7
	4494:10
	4494:15
	4494:16
	4494:18
	4494:20
	4495:1
	4495:7
	4495:12
	4495:15
	4495:16
	4495:23
	4503:4
	4503:7
	4503:9
	4510:20
	4510:25
	4511:4
	4511:9
	4511:10
	4511:17
	4512:3
	4512:4
	4512:5
	4512:6
	4512:8
	4512:17
	4513:3
	4513:6
	4555:17

	insure
	4496:6

	insured
	4512:3

	insuring
	4512:9

	intakes
	4416:19

	integral
	4541:4

	intended
	4407:25
	4437:11

	intentional
	4514:19

	interact
	4374:19
	4376:7
	4410:6
	4410:16

	interaction
	4375:4
	4377:17
	4397:10
	4410:18
	4410:21
	4477:1

	interactions
	4555:4

	interacts
	4449:17

	intercept
	4389:23
	4396:24
	4400:10
	4428:25
	4428:25

	interest
	4491:3
	4491:20

	interested
	4557:20

	interesting
	4450:15
	4450:22
	4530:14
	4551:6

	interfere
	4445:12

	interlock
	4508:14
	4522:14

	intermediate
	4407:1

	international
	4384:21

	Internet
	4391:15

	interrupt
	4519:15

	interruption
	4378:4
	4399:25
	4414:10
	4418:25
	4420:21
	4424:9
	4431:20
	4439:15
	4445:22
	4446:12
	4448:22
	4449:3
	4450:2
	4451:4
	4453:5
	4456:10
	4460:8
	4460:16
	4473:13
	4474:19
	4478:7
	4482:15
	4487:5
	4488:5
	4492:19
	4495:16
	4495:19
	4495:20
	4497:15
	4499:22
	4503:8
	4508:8
	4512:2
	4518:23
	4519:9
	4540:5
	4542:15

	INTER-TRIBAL
	4370:6
	4370:9

	intervenors
	4396:18
	4537:7

	inventory
	4513:21

	investigate
	4487:5

	investigated
	4477:8
	4486:23
	4543:8

	investigation
	4487:1
	4487:3

	investigations
	4481:12
	4481:14
	4481:15
	4545:22

	invite
	4418:7

	involve
	4477:25
	4478:14
	4507:14
	4510:24

	involved
	4382:21
	4388:12
	4388:15
	4392:23
	4402:21
	4402:24
	4459:8
	4460:21
	4462:2
	4474:13
	4482:21
	4482:23
	4486:25
	4487:2
	4487:12
	4488:21
	4488:24
	4489:22
	4494:20
	4496:14
	4513:7
	4513:8
	4529:1

	involvement
	4524:23

	involves
	4488:7

	involving
	4477:18

	irrelevant
	4498:7
	4498:9

	i-s
	4450:13

	Island
	4451:4
	4451:6

	isolated
	4440:18
	4444:11

	ISOM
	4497:14
	4497:15
	4500:3

	isomerization
	4497:16

	issue
	4449:8
	4459:23
	4461:1
	4468:9
	4475:15
	4476:18
	4544:4

	issues
	4476:10
	4478:11
	4493:12
	4535:17
	4554:20
	4555:3
	4555:25

	iteration
	4506:21

	it'll
	4377:25
	4519:9

	its
	4380:5
	4391:2
	4391:4
	4408:5
	4439:2
	4442:25
	4458:18
	4467:21
	4467:22
	4468:20
	4482:4
	4486:10
	4491:3
	4491:23
	4509:10
	4542:18


	J
	Jackie
	4447:24
	4448:1

	Jaime
	4367:1

	jaime.rossman@commerce.wa.gov
	4367:6

	James
	4441:18

	Janette
	4369:18
	4497:7

	Jay
	4368:15

	jbrimmer@earthjustice.org
	4369:21

	Jersey
	4408:15

	JO
	-2:1
	4523:4
	4523:24

	J-o
	4523:24

	Joan
	4366:11

	Joe
	4367:9

	joe.stohr@dfw.wa.gov
	4367:12

	Johnson
	4367:21
	4368:12
	-2:1
	-2:1
	-2:1
	4434:25
	4435:1
	4435:8
	4436:1
	4437:1
	4437:4
	4438:1
	4439:1
	4440:1
	4441:1
	4442:1
	4442:17
	4442:19
	4443:1
	4443:7
	4443:10
	4444:1
	4445:1
	4446:1
	4447:1
	4448:1
	4449:1
	4450:1
	4451:1
	4452:1
	4453:1
	4454:1
	4455:1
	4455:23
	4458:1
	4458:7
	4458:12
	4458:14
	4458:17
	4458:22
	4459:1
	4459:18
	4465:14
	4465:15
	4465:22
	4467:4
	4468:13
	4468:15
	4469:7
	4469:9
	4470:21
	4523:1
	4523:8
	4523:9
	4524:1
	4524:6
	4524:8
	4525:1
	4525:17
	4525:24
	4526:1
	4526:6
	4527:1
	4528:1
	4528:15
	4528:20
	4529:1
	4530:1
	4531:1
	4531:7
	4531:10
	4531:22
	4532:1
	4532:1
	4533:1
	4534:1
	4535:1
	4536:1
	4537:2
	4537:15
	4553:10
	4553:14
	4554:6
	4554:10
	4554:23
	4554:23
	4555:14
	4556:19

	Jones
	4450:11

	Journal
	4467:18

	journey
	4447:11

	jpd@vnf.com
	4368:18

	JUDGE
	4365:12
	4366:2
	4373:2
	4373:16
	4373:20
	4393:9
	4396:12
	4398:12
	4398:14
	4402:18
	4407:5
	4409:15
	4417:2
	4421:13
	4424:11
	4430:24
	4432:9
	4433:17
	4434:18
	4434:21
	4434:24
	4435:2
	4436:14
	4455:24
	4458:3
	4458:9
	4458:12
	4458:15
	4458:20
	4459:19
	4461:14
	4463:2
	4465:9
	4465:14
	4465:16
	4466:2
	4466:7
	4466:11
	4466:21
	4466:25
	4467:15
	4468:14
	4469:6
	4469:18
	4470:22
	4471:1
	4476:11
	4476:23
	4477:3
	4477:12
	4477:20
	4479:5
	4484:20
	4485:6
	4485:18
	4490:18
	4494:12
	4494:21
	4497:4
	4497:23
	4498:4
	4498:25
	4501:9
	4502:2
	4502:22
	4504:4
	4509:3
	4510:14
	4512:21
	4516:10
	4517:22
	4518:14
	4519:3
	4519:7
	4519:12
	4519:22
	4519:24
	4520:20
	4522:21
	4522:24
	4523:2
	4525:20
	4526:5
	4528:17
	4528:19
	4537:3
	4537:12
	4537:14
	4537:16
	4537:21
	4537:24
	4538:3
	4538:7
	4545:20
	4546:15
	4547:1
	4547:5
	4548:7
	4548:9
	4548:16
	4550:15
	4552:13
	4553:1
	4553:4
	4553:8
	4553:12
	4553:25
	4554:3
	4554:8
	4555:12
	4556:5
	4556:20

	judgment
	4460:3

	judgments
	4385:25

	judicious
	4381:2

	Julie
	4370:6
	4454:23
	4537:6

	July
	4365:12
	4373:3
	4556:21

	June
	4463:19
	4467:17
	4468:25
	4468:25

	jury
	4496:22

	Juvenile
	4456:16


	K
	Kaitala
	4553:18

	Kalamazoo
	4409:19
	4410:3
	4412:19
	4412:23
	4413:7
	4413:12
	4413:22

	Kali
	4366:11

	Kara
	4366:6

	Karen
	4369:13

	karen.reed@cityofvancouver.us
	4369:15

	Kat
	4374:9

	kboyles@earthjustice.org
	4369:21

	keep
	4390:20
	4421:21
	4430:11
	4450:3
	4547:14

	KELLY
	-2:1
	4470:25
	4471:5

	Kennedy
	4456:18

	Kenneth
	4367:19

	kept
	4397:22
	4397:23

	Kernutt
	4370:1
	-2:1
	-2:1
	4398:10
	4432:1
	4432:24
	4432:25
	4433:1
	4433:15
	4457:1
	4457:6
	4457:8
	4457:21
	4465:12
	4528:18
	4537:13

	key
	4381:1
	4480:24

	kick
	4412:11

	kill
	4449:16

	killed
	4473:10
	4481:19
	4497:17

	Killer
	4448:18
	4451:20
	4451:23

	kind
	4376:16
	4377:24
	4398:18
	4407:15
	4408:1
	4416:7
	4441:14
	4450:10
	4451:16
	4460:3
	4461:12
	4470:17
	4472:13
	4482:10
	4488:13
	4507:9
	4511:24

	kinds
	4476:9
	4535:7

	Kisielius
	4368:15
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	-2:1
	4373:1
	4373:14
	4373:18
	4374:1
	4374:2
	4375:1
	4376:1
	4377:1
	4378:1
	4378:17
	4378:20
	4379:1
	4380:1
	4381:1
	4382:1
	4383:1
	4384:1
	4385:1
	4386:1
	4387:1
	4388:1
	4389:1
	4390:1
	4391:1
	4392:1
	4393:1
	4394:1
	4395:1
	4396:10
	4398:13
	4433:19
	4433:21
	4434:1
	4434:16
	4465:23
	4466:3
	4470:24
	4471:1
	4471:8
	4472:1
	4473:1
	4474:1
	4475:1
	4476:1
	4476:12
	4476:25
	4477:1
	4477:6
	4477:13
	4478:1
	4478:8
	4478:17
	4479:1
	4479:6
	4480:1
	4481:1
	4482:1
	4483:1
	4484:1
	4484:19
	4484:22
	4485:1
	4485:12
	4486:1
	4486:3
	4486:4
	4487:1
	4488:1
	4489:1
	4490:1
	4490:22
	4491:1
	4492:1
	4493:1
	4494:1
	4494:1
	4494:17
	4494:25
	4495:1
	4496:1
	4497:2
	4497:21
	4498:5
	4498:20
	4501:12
	4502:1
	4503:25
	4519:14
	4519:25
	4520:21
	4520:22
	4520:24
	4521:1
	4522:1
	4522:19
	4537:23
	4538:1
	4538:5
	4538:13
	4539:1
	4540:1
	4541:1
	4542:1
	4543:1
	4544:1
	4545:1
	4545:3
	4545:12
	4546:1
	4546:2
	4546:5
	4546:21
	4547:1
	4547:3
	4547:7
	4548:5
	4553:3

	Kleiss
	4370:11

	Klickitat
	4536:1

	Knight
	4451:3
	4451:6

	knocked
	4473:8

	knot
	4389:4
	4420:4
	4422:8

	knots
	4389:15
	4392:1
	4392:3
	4392:4
	4420:1
	4420:2
	4420:3
	4420:24
	4421:16
	4422:2
	4422:14
	4423:1

	know
	4380:22
	4382:5
	4386:4
	4386:18
	4389:4
	4390:25
	4396:25
	4397:5
	4397:5
	4397:14
	4397:21
	4397:24
	4399:16
	4400:23
	4400:25
	4401:2
	4401:14
	4408:4
	4409:5
	4409:22
	4412:25
	4413:11
	4413:11
	4413:15
	4413:16
	4414:3
	4416:14
	4421:7
	4422:17
	4423:19
	4424:17
	4425:17
	4426:4
	4426:15
	4426:18
	4427:4
	4427:11
	4428:16
	4428:17
	4428:20
	4430:5
	4431:19
	4431:21
	4436:14
	4440:4
	4442:7
	4442:11
	4442:20
	4442:24
	4444:1
	4444:10
	4447:24
	4449:13
	4449:20
	4457:17
	4458:13
	4458:15
	4459:7
	4460:4
	4462:19
	4468:24
	4469:10
	4471:1
	4471:17
	4475:9
	4502:14
	4502:18
	4503:14
	4505:17
	4505:17
	4506:19
	4508:13
	4511:14
	4511:21
	4512:10
	4515:1
	4519:20
	4527:5
	4533:11
	4536:14
	4536:25
	4544:9
	4546:17
	4550:5
	4552:7
	4552:8

	knowing
	4503:2

	knowledge
	4409:3
	4480:4

	knowledgeable
	4460:18

	known
	4509:1
	4527:2

	knows
	4388:25
	4498:18

	Kristen
	4369:18
	4396:17


	L
	Lacey
	4367:8

	lack
	4407:19
	4443:21
	4448:16
	4451:21

	laid
	4434:1
	4469:4

	Lake
	4418:24
	4419:1
	4419:4
	4443:23
	4444:8
	4445:1
	4447:10

	Lakeshore
	4368:10

	lamprey
	4439:8
	4439:18
	4439:19
	4439:23
	4440:4
	4440:19
	4441:6

	land
	4402:25
	4461:1
	4530:15

	land-based
	4542:7

	language
	4455:18

	large
	4391:22
	4391:23
	4431:4
	4447:6
	4447:15
	4465:4
	4473:8
	4479:15
	4482:5
	4486:11
	4513:16

	largely
	4384:7

	larger
	4396:25
	4444:7
	4483:13
	4493:11
	4493:13
	4540:24

	largest
	4386:6
	4502:7
	4541:13

	Larrabee
	4555:22
	4556:3

	Larry
	4368:10

	late
	4470:4

	latitude
	4545:21
	4546:9
	4548:11

	Laughter
	4450:2
	4461:16
	4466:8
	4548:20

	LAW
	4365:12
	4366:2
	4437:13
	4437:17

	lawn
	4453:6

	laws
	4460:20
	4461:2

	lawyer
	4396:17
	4396:18

	lawyers
	4525:25

	lay
	4467:7
	4467:9
	4477:10

	layer
	4507:17

	layman
	4453:3

	lead
	4473:5

	leading
	4386:14
	4400:8
	4400:15

	leak
	4479:14
	4506:3
	4506:6

	leakage
	4543:11
	4544:2
	4547:15

	leaks
	4538:25

	lean
	4482:18

	learn
	4380:18

	learned
	4545:21

	leaves
	4487:11

	leaving
	4407:1

	led
	4410:13
	4506:17
	4513:16

	left
	4406:19
	4406:22
	4411:6
	4549:6
	4549:7

	legal
	4496:13
	4496:21

	length
	4407:2
	4407:9
	4541:9

	LES
	4422:18

	lesser
	4439:8

	Lester
	4554:22

	lets
	4408:2

	letter
	4442:14
	4462:14

	level
	4407:12
	4424:3
	4474:11
	4487:19
	4488:20
	4489:10
	4504:12
	4507:16
	4508:22
	4510:7
	4511:23
	4513:11
	4516:18
	4517:19
	4552:7

	leveled
	4454:2
	4472:3
	4479:18

	liability
	4496:21

	licensed
	4540:14

	life
	4401:21
	4408:18
	4496:6
	4496:9
	4496:12
	4496:18
	4496:22
	4502:25
	4503:3
	4503:10
	4512:11
	4520:8

	lift
	4411:20

	lifting
	4375:7
	4375:14
	4431:7

	light
	4384:22
	4385:1
	4393:15
	4406:4
	4406:25
	4416:22
	4418:16
	4418:20
	4418:22
	4446:3
	4446:3
	4454:11
	4454:14
	4455:10
	4463:17
	4465:21
	4473:9
	4499:24
	4550:7

	lighter
	4375:16
	4378:22
	4379:11
	4384:2
	4384:4
	4406:25
	4415:21
	4416:7
	4416:24
	4430:8

	lightest
	4384:4

	likelihood
	4386:1
	4398:22
	4444:13
	4489:18
	4513:24

	likewise
	4436:3

	limit
	4389:5
	4504:10
	4521:13

	limitations
	4408:2

	limited
	4375:14
	4381:16
	4393:23
	4393:25
	4395:18
	4409:9
	4546:19
	4556:8

	limiting
	4453:9

	limits
	4538:24

	Linda
	4471:10

	line
	4389:25
	4390:1
	4390:2
	4480:22
	4517:8
	4521:2
	4521:5
	4521:13
	4532:8
	4533:2
	4535:21
	4554:13

	lines
	4390:17
	4391:9
	4408:8
	4499:6
	4505:19
	4522:1

	liquid
	4475:21

	list
	4379:23
	4498:23

	listed
	4440:5
	4440:22
	4442:15
	4443:17
	4443:24
	4456:9
	4458:25

	listening
	4398:18
	4477:20

	listings
	4379:21

	lists
	4379:24

	liter
	4397:12

	literal
	4543:17
	4543:18

	literally
	4544:9

	literature
	4436:10
	4441:14
	4441:17
	4444:15
	4447:23
	4448:4
	4448:14
	4449:11
	4449:12
	4459:12
	4459:16
	4480:12

	little
	4378:24
	4397:6
	4401:25
	4493:16
	4496:4
	4545:21
	4548:14
	4551:24

	live
	4452:15

	lives
	4436:12

	living
	4460:25

	LLC
	4365:5
	4365:22

	LLP
	4368:16

	load
	4376:19
	4378:2
	4386:10
	4397:1
	4410:4
	4454:20
	4455:1
	4478:15

	loaded
	4472:22
	4472:23
	4473:18
	4550:5
	4550:7

	loading
	4380:3
	4432:18
	4432:21
	4508:1
	4542:1
	4545:10
	4551:19
	4552:4

	loads
	4397:4
	4397:11
	4449:7
	4486:9

	local
	4423:22
	4438:10
	4441:20
	4459:15
	4555:5

	locality
	4496:20

	located
	4400:8
	4428:24
	4473:14

	location
	4396:4
	4402:7
	4402:7
	4402:11
	4408:20
	4408:23
	4414:6
	4422:6
	4428:19
	4526:12
	4526:14
	4526:17
	4531:2
	4531:5
	4542:9
	4542:18

	locations
	4376:15
	4377:7
	4381:16
	4385:18
	4392:22
	4392:25
	4402:12
	4410:17
	4415:3
	4415:6
	4415:7
	4425:20
	4445:23
	4445:23
	4456:7

	long
	4416:21
	4424:1
	4447:18
	4449:18
	4460:11
	4464:20
	4466:8
	4469:21
	4481:10
	4481:15
	4518:9
	4519:20
	4541:12
	4541:13
	4541:15

	longer
	4416:2
	4423:13
	4428:7
	4428:7
	4460:4
	4500:17
	4516:2

	longest
	4447:11

	Long-term
	4380:2
	4436:4
	4454:15
	4459:15
	4463:22
	4464:20

	Longview
	4549:4

	look
	4381:18
	4387:7
	4401:8
	4407:12
	4408:2
	4415:8
	4416:16
	4426:8
	4426:9
	4426:9
	4426:10
	4430:14
	4434:6
	4440:14
	4444:16
	4454:15
	4458:7
	4458:17
	4460:14
	4460:16
	4474:21
	4478:1
	4480:6
	4483:21
	4488:2
	4489:4
	4491:2
	4502:13
	4503:22
	4504:1
	4511:7
	4511:15
	4515:2
	4544:17
	4549:17
	4555:12

	looked
	4386:3
	4386:13
	4386:14
	4395:10
	4401:11
	4413:18
	4421:25
	4441:14
	4441:14
	4442:23
	4483:23
	4489:6
	4493:2
	4496:1
	4551:7
	4551:8
	4552:11

	looking
	4376:2
	4381:12
	4386:4
	4387:8
	4387:9
	4397:10
	4401:4
	4402:9
	4407:7
	4407:15
	4408:13
	4419:15
	4421:23
	4422:18
	4422:19
	4423:2
	4427:15
	4430:20
	4434:11
	4448:25
	4484:20
	4489:23
	4503:17
	4503:23
	4504:6
	4506:5
	4508:21
	4509:20
	4511:6
	4517:7
	4532:21
	4542:14
	4544:13
	4556:2

	looks
	4414:18
	4478:24
	4503:19
	4504:12
	4504:13
	4529:15

	lose
	4389:7
	4391:5

	loses
	4391:2

	losing
	4423:7

	loss
	4393:18
	4400:19
	4408:24
	4418:20
	4436:21
	4436:23
	4438:16
	4445:9
	4486:20
	4492:17
	4495:17
	4495:20
	4495:22
	4496:6
	4496:8
	4496:11
	4496:18
	4496:22
	4502:25
	4503:2
	4503:7
	4503:10
	4512:1
	4512:9
	4514:2
	4514:3
	4518:16
	4519:3
	4519:4
	4543:19
	4551:4
	4551:11
	4552:21

	losses
	4436:4
	4493:8

	lost
	4383:6
	4383:9
	4386:10
	4399:17
	4403:1
	4406:4
	4406:8
	4439:2
	4449:9
	4449:13

	lot
	4376:15
	4377:9
	4380:1
	4380:3
	4384:6
	4390:21
	4395:5
	4396:2
	4399:17
	4401:7
	4408:12
	4408:16
	4408:25
	4410:9
	4410:11
	4424:16
	4426:7
	4428:23
	4429:13
	4431:5
	4431:7
	4431:12
	4438:4
	4439:23
	4440:1
	4441:24
	4446:4
	4447:7
	4448:16
	4453:8
	4453:9
	4457:14
	4460:19
	4461:9
	4463:24
	4479:16
	4506:21

	Lothrop
	-2:1
	4456:1
	4456:1
	4456:2
	4457:4
	4457:23
	4458:8
	4458:11
	4465:11
	4467:16

	Lothrop's
	4458:23

	lotr@critfc.org
	4370:11

	low
	4415:6
	4427:22
	4444:14
	4453:16
	4455:3
	4493:17
	4512:18

	lower
	4405:19
	4405:20
	4428:1
	4439:2
	4440:12
	4453:22
	4456:7
	4463:25
	4493:10
	4495:5
	4495:10
	4507:25
	4516:21
	4517:6
	4517:13
	4521:13

	low-lying
	4530:17

	lpaulson2015@outlook.com
	4368:12

	Lumley
	4435:18
	4436:1
	4436:11

	Lumley's
	4435:12
	4435:16

	lunch
	4466:8
	4466:10

	Lynch
	4366:18
	4548:10
	4548:18
	4548:19
	4549:2
	4549:9
	4549:13
	4549:18
	4550:11
	4550:14

	Lynch's
	4548:12


	M
	M.A
	4524:13

	ma'am
	4500:15

	magically
	4426:16

	magnitude
	4480:11
	4480:16
	4495:3
	4502:10

	mahi
	4452:4
	4452:5
	4468:12
	4468:12

	Maine
	4454:24

	maintain
	4507:21
	4508:24

	maintained
	4411:18

	maintains
	4412:4

	maintenance
	4499:24

	major
	4440:15
	4453:25
	4499:24
	4505:11
	4511:7

	majority
	4440:1
	4474:3
	4482:5

	making
	4374:22
	4408:25
	4436:24
	4507:11

	mammal-eating
	4449:2
	4449:4

	mammals
	4449:17

	manage
	4421:3
	4534:22

	managed
	4386:6
	4535:12

	Management
	4543:21

	manager
	4529:20
	4555:23

	manner
	4392:7

	manufacturer
	4387:14
	4387:17
	4387:21
	4422:18
	4539:25
	4539:25
	4540:1

	map
	4535:24
	4542:8
	4542:13

	maps
	4532:11
	4532:22
	4532:24

	Marathon
	4500:18
	4500:18

	MARC
	-2:1
	4538:6
	4538:10

	March
	4497:10
	4497:12

	margins
	4507:21

	marine
	4403:16
	4428:4
	4428:10
	4428:13
	4438:24
	4442:22
	4442:23
	4443:14
	4450:11
	4455:12
	4459:2
	4532:14
	4533:5
	4544:25
	4545:4
	4545:5
	4546:5

	Mark
	4448:19

	marked
	4451:11
	4525:2
	4528:4

	market
	4512:4

	marsh
	4380:5
	4380:6
	4381:2
	4381:4
	4381:19

	marshes
	4378:13

	Martin
	4369:3
	4466:16
	4466:24

	mass
	4404:5

	Mastro
	4366:9
	4378:17

	material
	4374:19
	4374:21
	4375:5
	4375:6
	4376:6
	4389:7
	4410:16
	4411:24
	4469:23
	4470:17
	4516:4

	materials
	4400:23
	4478:14

	Matt
	4432:25
	4457:8

	Matter
	4365:4
	4373:5
	4411:1
	4411:20
	4411:23
	4429:6
	4447:20
	4476:22
	4524:1
	4553:15

	matters
	4494:20
	4545:1

	Matthew
	4370:1

	mattk1@atg.wa.gov
	4370:6

	Max
	4366:9

	maximum
	4486:19
	4492:17
	4493:8

	mean
	4382:5
	4390:16
	4391:2
	4392:15
	4392:20
	4394:20
	4403:12
	4404:22
	4412:2
	4416:23
	4417:23
	4417:23
	4418:10
	4420:8
	4420:11
	4422:3
	4425:11
	4425:22
	4427:12
	4435:24
	4435:25
	4436:7
	4436:18
	4445:6
	4447:6
	4461:24
	4464:11
	4464:13
	4483:15
	4487:3
	4493:19
	4518:16
	4543:16
	4550:22
	4551:4

	meaning
	4437:15
	4453:5
	4455:4
	4460:23
	4543:10

	meaningful
	4445:6
	4464:18

	means
	4403:24
	4412:12
	4432:6
	4462:1
	4546:22

	meant
	4543:18

	measurable
	4455:16
	4455:17
	4455:22

	measure
	4387:25
	4390:15
	4399:14
	4399:20
	4429:10
	4431:18
	4464:17
	4539:11
	4539:19
	4539:19

	measured
	4394:7
	4441:5

	measures
	4380:15
	4387:4
	4388:6
	4426:25
	4521:25

	measuring
	4386:25

	mechanical
	4406:5
	4516:6

	mechanism
	4409:23

	mechanisms
	4492:5

	medium
	4382:22

	meet
	4411:2
	4534:15
	4534:19

	meetings
	4536:20
	4536:24
	4536:24

	meets
	4545:7

	Member
	4516:14
	4520:4
	4552:18

	members
	4444:20

	memory
	4414:1

	mentioned
	4376:4
	4379:7
	4382:6
	4382:10
	4415:15
	4429:5
	4444:12
	4462:15
	4510:16
	4510:17
	4543:19

	metaphor
	4420:20

	meter
	4539:18

	methodologies
	4492:9

	methodology
	4513:9

	methods
	4492:1

	Michel
	4380:10
	4447:24
	4448:1
	4454:7
	4454:18

	Michels
	4448:1

	micrometeorite
	4514:24

	microphone
	4471:17
	4482:18

	middle
	4398:21
	4398:24
	4541:16

	migrate
	4443:23

	Mile
	4437:20
	4438:19
	4439:3
	4532:8
	4533:5
	4533:6
	4533:8
	4535:4
	4535:21

	miles
	4395:21
	4434:3
	4462:15
	4462:17
	4472:5
	4473:7

	milfoil
	4376:24

	Mill
	4365:16

	Millar
	4554:17

	milligrams
	4397:12

	million
	4452:20
	4493:4
	4493:4
	4493:9
	4493:9
	4493:17
	4495:10
	4495:13
	4496:4
	4496:21
	4496:25
	4504:22
	4505:1
	4509:18
	4509:18
	4509:25
	4516:17
	4517:2
	4520:8
	4538:25
	4539:11
	4539:12
	4539:13
	4539:15
	4539:20
	4539:21
	4543:11
	4543:25

	mind
	4394:17
	4420:20
	4420:22
	4421:22
	4430:11

	minimal
	4386:21

	minimize
	4425:24
	4426:22
	4427:8
	4427:14
	4438:16

	minus
	4496:3
	4503:20
	4504:13
	4516:19
	4517:8
	4517:9

	minute
	4543:24

	minutes
	4522:25

	mischaracterizes
	4490:13

	miscommunications
	4501:1
	4501:4

	misleading
	4510:12
	4515:10

	misnomers
	4429:13

	misremembering
	4498:16

	missed
	4518:14

	missing
	4453:1
	4453:11

	Mississippi
	4393:4
	4407:18
	4412:23
	4413:7
	4413:9
	4413:13

	misspell
	4488:6

	mist
	4487:23
	4489:2

	mistake
	4411:7

	mistaken
	4499:16

	mistakes
	4501:1
	4501:5

	mitigate
	4436:4
	4438:16

	mitigation
	4436:2
	4438:20
	4475:4
	4508:21
	4517:10
	4517:16
	4517:17
	4517:18
	4521:25

	mitigative
	4504:24

	Mobil
	4382:18
	4382:19
	4384:5
	4392:15
	4419:11
	4441:3

	mobilize
	4401:22

	model
	4391:21
	4392:2
	4478:4
	4518:7

	modeling
	4415:11
	4514:10
	4515:7
	4518:3

	models
	4391:16
	4391:25
	4513:10
	4513:15

	modified
	4447:1
	4447:6

	Molina
	4554:22
	4555:7

	moment
	4457:24
	4509:16
	4524:9

	momentarily
	4401:18

	monetary
	4502:25

	money
	4436:21

	monitored
	4541:5

	monitoring
	4431:25

	monitors
	4508:9
	4522:7
	4522:14

	Monsanto
	4473:12
	4473:14

	month
	4422:1

	monthly
	4422:1

	months
	4446:6
	4446:10
	4449:15
	4453:16
	4527:3
	4527:4

	morning
	4373:3
	4373:13
	4373:20
	4396:15
	4396:16
	4402:19
	4407:6
	4410:2
	4424:12
	4424:13
	4435:9
	4435:10
	4455:5
	4459:21
	4461:19
	4467:2
	4470:1
	4487:19
	4487:22
	4554:11
	4556:7
	4556:18
	4556:21

	mortality
	4444:6

	Mosier
	4423:11

	Moss
	4367:17
	4417:2
	4417:3
	4417:22
	4418:6
	4418:10
	4419:8
	4419:18
	4420:19
	4421:5
	4421:7
	4421:11
	4463:3
	4463:4
	4464:2
	4464:10
	4464:22
	4465:8
	4509:4
	4509:5
	4509:9
	4509:14
	4509:24
	4510:2
	4510:9
	4510:13
	4516:14
	4516:17

	mountain
	4420:14

	mouth
	4384:12
	4384:17
	4384:18
	4384:23
	4385:8
	4386:20
	4386:23
	4397:1
	4397:5
	4446:5
	4455:8
	4457:15

	move
	4390:7
	4419:25
	4421:2
	4433:14
	4477:4
	4486:2
	4553:23

	moved
	4393:7
	4414:7

	movement
	4377:25
	4384:9
	4394:2
	4414:22
	4423:5
	4432:4
	4454:21

	moving
	4385:17
	4411:17
	4414:22
	4420:10
	4420:17
	4437:19

	mow
	4453:6

	multiple
	4390:17
	4390:17
	4390:18
	4498:6
	4507:6
	4512:10

	multi-ring
	4539:10

	Multnomah
	4370:9


	N
	name
	4396:17
	4432:25
	4450:12
	4497:7
	4523:23

	nameplate
	4387:14
	4387:24
	4388:4

	natal
	4445:13
	4445:24
	4446:20
	4453:14

	National
	4365:24
	4459:2

	native
	4527:15
	4527:25

	natural
	4374:16
	4375:8
	4380:6
	4382:11
	4393:18
	4393:19
	4399:17
	4399:19
	4400:14
	4400:17
	4400:19
	4400:20
	4403:2
	4409:11
	4416:1
	4438:6
	4438:17
	4442:2
	4442:22
	4443:14

	naturally
	4403:5
	4404:8
	4419:2
	4429:11

	nature
	4381:21
	4449:22
	4449:25
	4453:4
	4453:5
	4496:19
	4498:25

	NE
	4370:9

	near
	4385:24
	4397:1
	4397:5
	4454:17
	4483:14

	nearby
	4451:7
	4473:23
	4488:1

	nearly
	4446:4

	necessarily
	4375:11
	4412:2
	4418:4
	4420:11
	4425:12
	4432:20
	4505:4

	need
	4373:12
	4376:15
	4376:19
	4378:18
	4381:2
	4387:10
	4389:16
	4391:23
	4399:21
	4400:2
	4406:2
	4407:12
	4417:3
	4420:17
	4430:9
	4430:14
	4430:16
	4431:13
	4432:2
	4436:16
	4458:3
	4469:7
	4485:2
	4507:17
	4520:6
	4530:21
	4530:22
	4553:13
	4554:4
	4555:20
	4556:16

	needed
	4533:15

	needing
	4485:4

	needs
	4388:22
	4491:24
	4492:2
	4493:21
	4494:3
	4494:7
	4495:2
	4495:7
	4495:23

	neglect
	4439:18

	negligible
	4385:4
	4385:6

	negotiated
	4463:23

	neighborhood
	4474:11
	4475:6
	4475:11

	NESS
	4368:16

	net
	4380:21
	4417:21
	4420:2
	4449:17

	never
	4441:22
	4444:14
	4444:15
	4444:22
	4444:23
	4511:11
	4513:9
	4544:23

	nevertheless
	4480:10
	4484:24

	New
	4408:15
	4438:9
	4466:12
	4509:1

	nexus
	4437:15
	4461:22
	4461:23

	night
	4398:25
	4487:18

	Nikiski
	4551:8

	nitrate
	4472:13
	4472:23
	4472:24
	4473:5
	4473:19
	4473:20
	4474:7
	4474:13
	4474:14

	NOAA
	4383:4
	4384:16
	4384:20
	4385:2
	4409:6
	4419:14

	NOBLE
	4365:12
	4366:3
	4373:2
	4373:16
	4373:20
	4396:12
	4398:12
	4398:14
	4402:18
	4407:5
	4409:15
	4417:2
	4421:13
	4424:11
	4430:24
	4432:9
	4433:17
	4434:18
	4434:21
	4434:24
	4435:2
	4436:14
	4455:24
	4458:3
	4458:9
	4458:12
	4458:15
	4458:20
	4459:19
	4461:14
	4463:2
	4465:9
	4465:14
	4465:16
	4466:2
	4466:7
	4466:11
	4466:21
	4466:25
	4467:15
	4468:14
	4469:6
	4469:18
	4470:22
	4471:1
	4476:11
	4476:23
	4477:3
	4477:12
	4477:20
	4479:5
	4484:20
	4485:6
	4485:18
	4490:18
	4494:12
	4494:21
	4497:4
	4497:23
	4498:4
	4498:25
	4501:9
	4502:2
	4502:22
	4504:4
	4509:3
	4510:14
	4512:21
	4516:10
	4517:22
	4518:14
	4519:3
	4519:7
	4519:12
	4519:22
	4519:24
	4520:20
	4522:21
	4522:24
	4523:2
	4525:20
	4526:5
	4528:17
	4528:19
	4537:3
	4537:12
	4537:14
	4537:16
	4537:21
	4537:24
	4538:3
	4538:7
	4545:20
	4546:15
	4547:1
	4547:5
	4548:7
	4548:9
	4548:16
	4550:15
	4552:13
	4553:1
	4553:4
	4553:8
	4553:12
	4553:25
	4554:3
	4554:8
	4555:12
	4556:5
	4556:20

	NOFI
	4397:14

	non-essential
	4508:7

	non-existent
	4403:3

	non-point
	4460:23

	non-recoverable
	4386:21

	non-recovery
	4381:18

	non-redacted
	4526:22

	non-seismically
	4518:9

	normal
	4391:4
	4391:5
	4426:11
	4478:15
	4482:2

	normally
	4503:9
	4520:14

	north
	4384:13
	4384:23

	northern
	4395:16
	4451:3
	4451:6
	4539:7

	Northwest
	4405:16
	4423:19
	4424:5
	4524:15
	4553:22

	note
	4373:7
	4542:17

	noted
	4453:17
	4526:9
	4532:15

	notes
	4417:5
	4463:5

	noticed
	4451:14

	NRD
	4437:10

	NRDA
	4441:15
	4441:18
	4441:25
	4449:23
	4454:22
	4455:18
	4463:23

	N-R-D-A
	4442:1

	NUMBER
	4372:3
	4373:5
	4379:11
	4380:9
	4399:13
	4422:6
	4428:3
	4439:7
	4448:20
	4448:22
	4449:9
	4449:14
	4449:20
	4458:6
	4492:9
	4500:7
	4515:20
	4542:11
	4544:18
	4555:5
	4555:25

	numbers
	4388:3
	4397:5
	4440:13
	4464:19
	4506:4

	NW
	4368:10


	O
	object
	4467:13
	4469:17
	4497:22

	objected
	4479:1
	4546:9

	objection
	4466:22
	4467:3
	4476:6
	4477:4
	4478:23
	4479:5
	4486:1
	4490:12
	4490:18
	4493:22
	4494:22
	4497:24
	4498:4
	4499:10
	4525:20
	4525:23
	4526:3
	4528:17
	4544:20
	4553:25

	objections
	4458:5
	4528:18
	4557:16

	objective
	4436:9
	4441:23
	4447:22
	4540:14

	objectives
	4380:18

	observable
	4455:16
	4455:17
	4455:22

	observe
	4456:22
	4464:17

	observed
	4448:23

	obtaining
	4503:4
	4534:21

	obviously
	4407:12
	4440:14
	4451:18
	4461:5
	4493:9

	occasion
	4534:15

	occasionally
	4449:18

	occasions
	4395:15
	4492:9

	occur
	4398:24
	4401:5
	4408:4
	4432:18
	4433:24
	4452:12
	4452:13
	4461:21
	4481:2
	4481:7
	4549:21

	occurred
	4409:22
	4421:8
	4451:13
	4472:20
	4479:8
	4481:1
	4481:3
	4481:5
	4499:2
	4506:23

	occurring
	4382:3
	4431:6
	4485:14
	4504:17

	occurs
	4479:2

	ocean
	4385:25
	4386:1
	4403:16
	4428:13
	4455:9
	4455:12
	4455:17
	4455:22

	OCs
	4431:14

	ODF
	4438:20

	offer
	4458:5
	4466:20
	4468:1
	4477:10
	4484:11
	4525:18

	offered
	4466:14
	4466:15
	4466:18
	4467:5
	4467:7
	4498:15
	4545:1
	4545:17

	offers
	4528:16

	Office
	4534:17
	4534:21
	4540:4

	officed
	4500:2

	offloading
	4521:20

	offshore
	4428:17
	4429:2

	offsite
	4434:6
	4474:25
	4475:2
	4475:12
	4484:4
	4484:5
	4495:21
	4495:24
	4496:2
	4496:3
	4503:17
	4510:4

	Oh
	4413:9
	4521:19
	4530:9

	Ohmsett
	4408:15

	oil
	4374:8
	4374:15
	4374:16
	4374:18
	4374:20
	4374:25
	4375:1
	4375:2
	4375:4
	4375:7
	4375:9
	4375:10
	4376:7
	4376:7
	4376:20
	4377:15
	4377:17
	4377:18
	4377:21
	4377:22
	4377:25
	4378:6
	4378:9
	4378:11
	4378:14
	4378:22
	4378:22
	4379:5
	4379:9
	4379:16
	4379:21
	4380:3
	4381:2
	4381:6
	4381:24
	4382:6
	4382:11
	4382:12
	4382:18
	4382:19
	4382:21
	4382:22
	4382:23
	4383:1
	4383:6
	4383:10
	4383:16
	4383:17
	4383:19
	4383:20
	4384:5
	4384:6
	4384:11
	4384:25
	4386:1
	4386:14
	4386:16
	4386:16
	4386:17
	4386:22
	4389:7
	4389:10
	4389:23
	4389:23
	4390:7
	4390:20
	4392:15
	4393:15
	4393:18
	4394:2
	4394:7
	4394:9
	4394:13
	4396:21
	4396:22
	4396:24
	4398:2
	4398:5
	4399:14
	4400:15
	4400:20
	4401:10
	4402:20
	4402:22
	4403:1
	4403:5
	4403:6
	4403:9
	4403:14
	4403:20
	4403:23
	4404:11
	4404:14
	4405:10
	4406:1
	4406:3
	4406:4
	4406:16
	4406:19
	4406:20
	4406:23
	4409:7
	4409:8
	4409:10
	4409:18
	4409:23
	4410:2
	4410:5
	4410:6
	4410:15
	4410:18
	4410:21
	4411:3
	4411:3
	4411:9
	4411:11
	4411:11
	4411:13
	4411:24
	4412:14
	4412:18
	4412:20
	4413:4
	4414:8
	4414:11
	4414:14
	4414:18
	4415:14
	4415:17
	4415:20
	4415:21
	4416:7
	4416:13
	4416:15
	4416:21
	4416:23
	4417:8
	4417:9
	4417:15
	4417:18
	4417:18
	4418:2
	4418:17
	4418:23
	4419:3
	4419:25
	4420:4
	4420:10
	4422:19
	4422:20
	4422:22
	4422:24
	4425:25
	4425:25
	4426:17
	4426:22
	4427:21
	4429:1
	4429:16
	4429:18
	4430:14
	4430:15
	4431:7
	4432:2
	4434:10
	4434:15
	4436:4
	4438:1
	4438:2
	4439:21
	4439:22
	4441:3
	4441:5
	4441:16
	4444:17
	4445:24
	4448:2
	4451:13
	4451:14
	4454:25
	4455:7
	4457:1
	4460:7
	4460:9
	4462:23
	4472:1
	4472:3
	4472:18
	4473:23
	4473:24
	4476:15
	4479:20
	4483:10
	4483:14
	4483:25
	4485:10
	4486:13
	4489:2
	4489:20
	4491:5
	4492:23
	4498:11
	4501:21
	4507:20
	4511:10
	4518:24
	4533:20
	4543:24

	oiled
	4381:19
	4439:24
	4440:2
	4445:20
	4448:23
	4450:24
	4450:25
	4454:24
	4455:20

	oiling
	4385:1
	4385:6

	oil-particle
	4375:3

	oils
	4376:1
	4376:3
	4378:23
	4379:1
	4379:4
	4379:8
	4379:17
	4381:21
	4383:12
	4383:24
	4384:7
	4393:7
	4408:13
	4417:13
	4418:12
	4430:6
	4430:7
	4430:8
	4434:14
	4454:13
	4454:14

	oil-sediment
	4397:10

	Okay
	4374:13
	4377:10
	4388:19
	4404:20
	4406:13
	4406:18
	4407:4
	4413:10
	4419:18
	4426:20
	4427:4
	4429:19
	4434:12
	4434:16
	4437:19
	4438:12
	4439:4
	4440:4
	4440:19
	4441:9
	4442:16
	4443:18
	4444:5
	4444:25
	4446:22
	4446:25
	4448:5
	4452:2
	4462:20
	4463:1
	4471:20
	4474:2
	4474:15
	4481:23
	4482:7
	4486:3
	4487:7
	4492:20
	4500:13
	4502:21
	4503:11
	4504:19
	4505:15
	4505:24
	4506:9
	4509:9
	4510:2
	4514:16
	4516:9
	4518:13
	4523:13
	4523:18
	4523:19
	4524:3
	4524:6
	4524:21
	4524:24
	4525:8
	4525:17
	4526:2
	4526:18
	4526:25
	4529:19
	4529:24
	4531:4
	4531:6
	4531:16
	4531:21
	4532:2
	4533:11
	4534:1
	4534:5
	4534:15
	4535:1
	4536:2
	4536:15
	4536:19
	4537:1
	4539:22
	4541:25
	4543:5
	4550:14

	Olympia
	4365:24
	4366:5
	4366:13
	4366:17
	4366:22
	4367:5
	4367:11
	4367:15
	4367:18
	4367:22
	4370:5

	once
	4382:14
	4402:14
	4403:1
	4406:3
	4420:13
	4434:19
	4556:15

	one-foot
	4381:24
	4382:6

	ones
	4397:18
	4539:2
	4540:24

	ongoing
	4442:7
	4536:19

	on-reference
	4445:22

	onshore
	4473:8

	onsite
	4495:22
	4507:24
	4510:4
	4521:2
	4521:19

	on-water
	4403:14
	4420:9

	OPA
	4378:7
	4437:13
	4455:18

	open
	4403:16
	4428:4
	4428:9
	4428:13

	operate
	4539:6
	4547:13
	4547:16
	4551:21

	operating
	4391:4
	4391:5
	4391:10
	4551:22

	operation
	4390:6
	4420:25
	4427:5
	4489:22
	4519:11

	operational
	4489:15
	4538:21

	operations
	4390:8
	4395:21
	4403:15
	4408:24
	4420:9
	4432:21
	4433:24
	4507:18
	4544:2
	4545:4
	4545:5
	4546:6
	4546:24
	4547:13

	operator
	4413:14
	4516:6
	4520:15

	operators
	4487:20
	4508:17
	4522:15

	opinion
	4379:20
	4385:7
	4385:24
	4423:15
	4423:17
	4436:5
	4454:12
	4474:15
	4490:2
	4491:16

	opponent
	4486:16

	opponents
	4456:2
	4470:5
	4478:20
	4490:16
	4491:9
	4497:8
	4498:8

	opportunities
	4410:15
	4489:3

	opportunity
	4381:17
	4409:8
	4424:20
	4424:21
	4468:4
	4468:19
	4468:23
	4468:25
	4469:8
	4470:8

	opposed
	4439:9
	4444:7
	4464:25
	4511:7
	4519:4
	4539:20

	optimistic
	4447:21
	4447:24

	oranges
	4511:25
	4512:12

	Orcas
	4457:12
	4457:14
	4457:18
	4457:19

	order
	4375:14
	4394:11
	4397:11
	4404:19
	4404:23
	4404:24
	4422:19
	4495:3
	4496:3
	4507:22
	4522:18
	4533:14

	ordered
	4473:2

	orders
	4394:10

	Oregon
	4368:23
	4370:10
	4532:18
	4533:17
	4533:25
	4534:20
	4534:21
	4534:25

	Oregon's
	4534:16

	organic
	4431:14

	organics
	4431:20
	4431:21

	organisms
	4436:24
	4440:15
	4464:19

	organization
	4510:20

	origin
	4487:6

	original
	4484:9

	originate
	4433:13

	OSV
	4551:8
	4551:8

	otter
	4448:6
	4450:10
	4450:14
	4450:20
	4451:2
	4451:4
	4451:20

	otters
	4451:9
	4451:24

	ought
	4430:2

	outcome
	4557:20

	outcomes
	4511:1

	outside
	4384:18
	4391:4
	4483:2
	4514:20
	4519:4

	overall
	4453:24
	4460:10
	4460:11

	overbank
	4410:9

	overbanks
	4410:12

	overfilling
	4514:5

	overflights
	4416:14
	4448:25

	overflowed
	4487:22
	4515:19

	overflowing
	4513:18

	overly
	4380:24
	4423:4
	4469:21

	overrule
	4490:18
	4494:21
	4499:9

	overview
	4525:14
	4530:14

	owned
	4500:17
	4500:17

	owner
	4520:15

	oxidation
	4509:1

	oxygen
	4473:4


	P
	p.m
	4523:1
	4523:1
	4538:2
	4538:2
	4556:23

	P.O
	4366:4
	4366:13
	4366:17
	4366:21
	4367:4
	4367:8
	4367:18
	4367:21
	4368:4
	4368:7

	Pacific
	4405:16
	4455:9
	4524:15

	packing
	4507:22

	PAGE
	-2:1

	Pages
	4365:11
	4531:8
	4531:23

	PAH
	4446:7
	4457:1
	4460:24

	PAHs
	4452:3
	4453:15

	paint
	4426:1

	painted
	4424:15

	pair
	4491:13

	paper
	4380:23
	4447:25
	4450:7
	4450:23

	papers
	4448:14

	paradise
	4396:1

	Paralegal
	4370:11

	parallel
	4427:15

	paralleled
	4451:6

	parameters
	4480:21
	4489:12
	4515:15

	paraphrase
	4463:6

	Park
	4366:4
	4366:12
	4366:21
	4367:17
	4384:20

	Parker
	4374:10
	4377:12

	Parker's
	4376:23

	parking
	4479:16

	part
	4400:14
	4415:10
	4424:20
	4424:22
	4425:8
	4447:6
	4447:15
	4467:1
	4467:6
	4470:14
	4477:17
	4478:1
	4489:4
	4489:6
	4494:4
	4494:13
	4532:20
	4536:12
	4539:20
	4539:21
	4545:5
	4545:11
	4545:18
	4546:14
	4547:12
	4554:14

	participate
	4425:18

	participating
	4424:2

	participation
	4556:10

	particle
	4374:23
	4410:22

	particles
	4374:25
	4375:15

	particular
	4390:14
	4390:15
	4391:1
	4402:7
	4402:16
	4472:18
	4474:8
	4495:8
	4512:14
	4512:14
	4552:19

	particularly
	4376:10
	4377:24
	4431:15
	4443:20
	4447:21
	4490:11

	particulate
	4374:8
	4374:15
	4376:8
	4376:20
	4378:6
	4410:2
	4410:18
	4411:9
	4412:14
	4412:15
	4415:17
	4417:15
	4417:18
	4417:18

	parties
	4373:2
	4466:18
	4525:11
	4530:7
	4548:13
	4557:19

	parts
	4457:2
	4538:25
	4539:11
	4539:12
	4539:12
	4539:14
	4543:11
	4543:25

	party
	4468:19
	4540:11
	4545:6
	4547:9

	party's
	4436:23

	pass
	4509:13

	path
	4410:15

	pathway
	4412:17
	4412:18
	4415:18

	Paulson
	4368:10

	Penney
	4443:19
	4443:22
	4446:25

	Penney's
	4445:10

	people
	4401:16
	4425:3
	4436:12
	4460:17
	4479:17
	4481:19
	4481:20
	4484:15
	4489:22
	4496:23
	4497:20
	4498:2
	4499:13
	4499:17
	4499:19
	4500:7
	4508:4
	4508:9
	4508:20
	4522:10
	4544:14
	4556:11

	people's
	4401:21

	percent
	4387:16
	4387:20
	4387:24
	4390:11
	4390:11
	4391:3
	4393:5
	4393:6
	4399:6
	4399:6
	4399:13
	4403:1
	4403:14
	4404:15
	4404:19
	4404:24
	4404:25
	4409:18
	4412:19
	4417:17
	4427:20
	4428:3
	4429:9
	4429:15
	4429:18
	4464:13
	4543:8
	4543:15
	4547:24
	4551:4

	percentage
	4376:9
	4403:20
	4404:11
	4405:7

	percentages
	4402:22
	4403:9
	4403:17

	perfect
	4461:15

	perfectly
	4411:22

	perform
	4492:10
	4492:11
	4493:23
	4494:10
	4527:18

	performance
	4407:16
	4456:24

	Performance,
	4456:17

	performed
	4552:21

	period
	4399:18
	4447:18
	4460:11
	4463:12
	4463:14
	4482:9

	perish
	4437:8

	permit
	4462:7
	4462:9
	4527:7

	permitting
	4462:2
	4462:5
	4462:21
	4484:13
	4555:4

	perpendicular
	4389:6
	4422:10

	persist
	4463:18

	persisted
	4463:12

	persistence
	4379:18
	4380:2
	4380:3
	4394:7
	4463:17
	4463:25

	persistent
	4378:24

	person
	4529:22

	personally
	4436:20
	4486:23
	4494:20

	personnel
	4385:17
	4508:7

	persons
	4470:17

	perspective
	4503:10

	pertains
	4477:15

	perturbation
	4440:14
	4444:12

	pesticide
	4437:25
	4438:22

	petro
	4508:15

	petrochemical
	4480:4
	4505:10

	petroleum
	4483:10

	phenomena
	4477:2

	phenomenon
	4477:15
	4478:12
	4506:23

	PHMSA
	4414:2

	phone
	4522:25

	photo
	4539:10

	photooxidation
	4406:9

	phrase
	4464:11
	4509:6
	4543:15

	physical
	4403:24
	4406:13
	4409:23
	4478:6

	physically
	4466:4

	pick
	4375:2

	picture
	4385:11
	4424:15
	4426:1
	4549:14

	piece
	4468:10

	pieces
	4406:17
	4473:6

	pilot
	4549:1

	piloted
	4548:24

	piloting
	4548:21

	pink
	4445:19
	4446:16
	4452:4
	4452:14
	4452:20
	4452:24
	4453:14
	4468:11

	pipe
	4479:15
	4482:5
	4488:12

	pipeline
	4393:20
	4413:25
	4446:2
	4487:11
	4487:12
	4488:22

	pipelines
	4489:21

	piping
	4506:6
	4519:1

	pitch-black
	4398:25

	place
	4380:7
	4386:15
	4400:9
	4400:24
	4401:18
	4401:19
	4403:5
	4409:12
	4412:22
	4414:5
	4414:20
	4416:19
	4423:12
	4424:3
	4424:9
	4424:10
	4425:10
	4425:13
	4427:14
	4428:6
	4436:25
	4450:21
	4478:12
	4481:8
	4491:14
	4492:18
	4513:13
	4513:25

	places
	4425:15
	4425:24
	4430:2
	4446:8
	4543:1

	Plain
	4365:16

	plan
	4397:24
	4413:14
	4423:20
	4424:5
	4527:22
	4527:23
	4528:3
	4528:9
	4528:23
	4529:5
	4529:9
	4530:2
	4530:3
	4536:16
	4546:22
	4553:11
	4553:23

	planning
	4385:16
	4387:4
	4387:7
	4387:15
	4401:8
	4413:20
	4427:13
	4546:23

	plans
	4407:25
	4412:22
	4413:1
	4425:4
	4556:13

	plant
	4473:13
	4473:14
	4479:13
	4488:12
	4495:18
	4495:20

	plants
	4377:15
	4473:12
	4476:16

	platform
	4380:5

	play
	4380:1
	4380:9
	4399:2
	4405:9
	4435:21
	4435:24
	4481:24

	played
	4481:23

	player
	4453:25

	players
	4425:17

	please
	4373:21
	4432:13
	4523:3
	4523:15
	4523:23
	4524:11
	4538:4

	plenty
	4377:4

	plover
	4438:9

	Plum
	4367:4

	plus
	4391:9
	4530:4
	4533:9

	pocket
	4422:23
	4422:25
	4423:3
	4423:4

	pod
	4449:2
	4449:3
	4449:8
	4449:9
	4449:13
	4449:21

	pods
	4448:20
	4448:22
	4449:1
	4449:20
	4449:22

	point
	4379:22
	4389:24
	4398:5
	4400:22
	4401:13
	4401:14
	4415:24
	4416:10
	4420:7
	4438:1
	4438:3
	4438:4
	4450:20
	4458:19
	4469:3
	4470:12
	4482:2
	4482:4
	4483:18
	4484:9
	4485:7
	4486:10
	4508:20
	4549:5
	4549:5

	pointed
	4452:19
	4454:3
	4546:8

	points
	4400:10
	4400:10
	4400:11
	4417:5
	4484:15
	4507:6

	pollutant
	4476:8

	Pollution
	4450:11

	poorly
	4450:21

	pop
	4412:11

	population
	4438:10
	4441:2
	4441:16
	4441:21
	4444:16
	4444:17
	4445:9
	4445:14
	4448:8
	4448:13
	4448:17
	4449:21
	4450:16
	4450:16
	4450:18
	4452:6
	4452:14
	4453:7
	4453:12
	4459:15
	4459:15
	4464:11
	4464:13
	4464:15
	4464:15
	4464:21
	4464:25
	4465:1
	4465:6
	4465:7
	4475:2
	4510:8

	populations
	4440:18
	4441:12
	4443:20
	4444:7
	4444:8
	4444:11
	4445:1
	4445:3
	4450:1
	4450:4
	4451:15
	4451:16
	4475:1
	4475:12
	4510:4
	4510:5
	4521:3

	PORT
	4368:19
	4369:2
	4466:19
	4472:22
	4473:22
	4540:25
	4542:11

	portable
	4499:24

	portion
	4376:7
	4377:20
	4412:16
	4415:4
	4418:2
	4507:8
	4530:15
	4531:11
	4533:15

	portions
	4377:5

	Portland
	4368:23
	4370:10
	4454:23
	4460:21

	ports
	4542:14
	4542:16

	portside
	4542:10

	poses
	4483:13
	4483:17
	4483:18

	position
	4389:24
	4485:4

	positioned
	4391:18

	positive
	4462:16

	Posner
	4366:10

	possibility
	4448:8
	4448:11
	4520:7

	possible
	4410:1
	4435:22
	4443:11
	4445:11
	4448:12
	4457:24
	4458:2
	4458:3
	4463:21
	4505:22
	4511:1
	4556:12

	possibly
	4450:19
	4458:24

	post-Exxon
	4452:19

	post-spill
	4450:15
	4453:25

	potential
	4418:3
	4425:25
	4426:22
	4427:5
	4427:14
	4435:20
	4438:6
	4438:10
	4439:8
	4440:15
	4443:1
	4451:19
	4451:22
	4455:11
	4470:9
	4475:10
	4503:2
	4522:4
	4542:19

	potentially
	4410:17
	4423:21
	4455:7
	4455:8
	4549:25
	4551:15

	Power
	4436:3

	practical
	4402:11
	4402:12
	4504:24
	4517:11
	4520:10

	practicality
	4387:22

	practice
	4404:1
	4425:18
	4544:7

	practiced
	4424:6
	4426:2
	4426:3
	4426:3

	practicing
	4388:24

	preboom
	4408:22
	4432:20

	prebooming
	4427:3
	4432:17
	4434:1

	precaution
	4416:18

	precisely
	4476:17

	predefined
	4385:18

	predeployed
	4392:19
	4405:12
	4429:7

	preexisting
	4449:8

	preferable
	4438:13

	prefiled
	4407:10
	4409:17
	4467:19
	4523:25
	4524:3
	4532:16
	4544:23
	4544:24
	4545:9

	pre-identified
	4425:19

	pre-located
	4428:23

	prepackaged
	4385:15

	preparation
	4468:2
	4472:14
	4528:7
	4531:11

	preparations
	4424:15

	prepare
	4468:20
	4532:10

	prepared
	4425:7
	4454:6
	4527:12
	4527:21
	4527:22
	4528:8
	4535:24
	4555:19

	Preparedness
	4553:23

	preplanned
	4426:25

	pre-positioned
	4392:17

	prepositioning
	4397:25

	presence
	4488:19

	PRESENT
	4370:11
	4427:23
	4435:9
	4435:12
	4448:16
	4467:24
	4469:24
	4470:9
	4484:1
	4489:7
	4489:10
	4501:20
	4502:13
	4523:5
	4528:9

	presented
	4469:11
	4469:12
	4490:9
	4491:1
	4556:9

	presently
	4414:24

	Preservation
	4527:2
	4534:17
	4534:24

	pre-spill
	4450:16

	pressure
	4475:20
	4475:21
	4478:14
	4482:2
	4483:12
	4483:18
	4486:10
	4550:19
	4551:5
	4551:10
	4551:12
	4552:20

	pre-stage
	4401:23

	pre-staged
	4413:16

	pre-thought-out
	4426:24

	pretty
	4374:17
	4405:21
	4409:7
	4420:24
	4448:25
	4455:3
	4480:22
	4507:15
	4507:20
	4513:11
	4515:10
	4515:22

	prevalent
	4483:16

	prevention
	4427:2
	4475:4
	4508:21
	4517:10
	4517:16
	4517:17
	4517:19

	preventive
	4504:23

	previous
	4376:4
	4382:10
	4452:15
	4547:5

	previously
	4373:9
	4506:24
	4536:15
	4541:19

	primarily
	4443:19
	4508:1
	4555:17

	primary
	4439:11

	Prince
	4446:16
	4448:21
	4452:21

	principles
	4544:1

	prior
	4449:5
	4449:24
	4450:18
	4503:14

	probability
	4506:3
	4509:10
	4509:18
	4512:18
	4515:7
	4520:7

	probably
	4386:21
	4407:23
	4409:9
	4427:25
	4430:5
	4448:1
	4452:12
	4455:14
	4456:13
	4457:16
	4508:5
	4508:14
	4508:16

	probe
	4527:21

	probed
	4530:13

	probing
	4507:3

	problem
	4392:11
	4436:23
	4454:13
	4468:15

	problems
	4431:11
	4449:23
	4475:11

	procedure
	4538:21

	procedures
	4522:10

	proceed
	4373:3
	4432:13
	4465:20
	4478:18
	4485:2

	proceeding
	4433:1
	4458:2
	4468:10
	4545:19

	PROCEEDINGS
	4373:1
	4556:23

	process
	4374:16
	4374:24
	4375:8
	4382:9
	4400:14
	4403:21
	4404:3
	4410:1
	4411:7
	4418:15
	4425:13
	4442:5
	4442:8
	4443:15
	4482:13
	4499:20
	4536:9
	4538:19
	4541:24
	4542:3
	4542:6
	4551:23
	4551:25

	processes
	4374:18
	4382:11
	4393:19
	4393:19
	4399:18
	4400:16
	4400:20
	4403:2
	4406:8
	4416:1
	4426:11
	4507:14

	processing
	4473:12
	4476:16
	4477:18
	4477:25
	4478:2
	4478:10

	procured
	4397:19

	produce
	4550:1
	4550:13

	produced
	4441:21

	product
	4446:3
	4446:10
	4463:18
	4487:11
	4487:11
	4488:24
	4489:19
	4492:15
	4509:12
	4543:20

	production
	4505:11

	products
	4376:11
	4379:10
	4379:12
	4454:17

	professional
	4477:16
	4524:12

	profile
	4430:20
	4489:13
	4498:11
	4501:21
	4518:8

	program
	4529:20
	4529:21

	progress
	4386:18
	4394:3

	progressing
	4416:17

	project
	4397:15
	4438:20
	4442:9
	4442:25
	4461:22
	4461:23
	4462:3
	4462:22
	4502:7
	4524:24
	4525:4
	4525:15
	4527:20
	4528:9
	4528:13
	4530:12
	4535:18
	4535:24
	4536:4
	4536:22
	4536:23

	projected
	4521:4
	4521:12

	projects
	4436:2
	4436:4
	4436:24
	4437:14
	4437:18
	4438:8
	4438:15
	4438:17
	4463:24

	proof
	4477:10

	proper
	4467:7
	4469:4

	properly
	4469:4
	4491:14

	proportion
	4417:10
	4417:23

	proportions
	4480:11

	proposal
	4423:17

	propose
	4555:10

	proposed
	4489:8
	4489:8
	4493:16
	4527:14
	4529:8
	4533:7

	proposing
	4461:25

	protect
	4386:16
	4390:20
	4401:9
	4416:19
	4428:25

	protected
	4402:6
	4526:15

	protection
	4385:19
	4400:10
	4426:10
	4427:16
	4431:23

	protective
	4390:3

	protocols
	4551:19

	proves
	4474:9

	provide
	4408:7
	4507:22
	4527:17
	4529:8
	4531:1
	4554:21
	4555:24

	provided
	4523:25
	4526:25
	4527:7
	4530:7
	4531:18
	4531:23
	4536:17
	4543:3
	4554:16
	4555:16

	provides
	4383:5
	4494:5

	providing
	4555:1

	prudent
	4470:17

	PSIG
	4482:2

	public
	4526:16
	4556:7
	4556:8

	published
	4467:17
	4468:24

	pull
	4378:18
	4421:9
	4544:14

	pulled
	4410:12
	4421:24
	4473:21
	4544:15
	4544:18
	4546:14

	pulling
	4419:24

	pump
	4422:25
	4430:16

	pumps
	4506:7
	4519:2

	purport
	4484:11

	purpose
	4443:16
	4492:8
	4555:20

	purposely
	4398:4

	push
	4508:17
	4508:25

	put
	4379:25
	4386:15
	4389:19
	4389:25
	4399:13
	4400:9
	4401:21
	4414:4
	4414:6
	4414:20
	4416:19
	4420:6
	4422:15
	4426:17
	4426:25
	4427:13
	4460:17
	4485:3
	4522:3
	4528:10
	4530:13
	4540:6
	4551:10

	putting
	4389:5
	4416:16


	Q
	QRA
	4489:6
	4489:12
	4491:6
	4495:23
	4503:18
	4505:25
	4510:19
	4511:5
	4511:8
	4511:13
	4512:11
	4512:15
	4520:25

	qualifications
	4484:24
	4485:20
	4485:21

	qualified
	4467:9
	4543:12
	4544:21
	4545:1
	4545:3

	qualifies
	4476:9

	quality
	4484:12
	4484:13
	4543:21

	quantify
	4394:14

	Quantitative
	4478:9
	4491:13
	4491:19
	4495:25

	quantity
	4532:12

	quarter
	4399:9

	question
	4382:8
	4388:7
	4397:20
	4406:18
	4407:7
	4407:24
	4419:9
	4423:10
	4424:20
	4424:22
	4429:23
	4431:2
	4433:2
	4433:22
	4433:23
	4434:4
	4434:5
	4446:23
	4449:7
	4456:14
	4457:9
	4457:9
	4458:23
	4459:13
	4459:22
	4463:7
	4463:14
	4477:4
	4478:25
	4490:19
	4490:21
	4494:13
	4494:18
	4494:24
	4495:6
	4497:23
	4497:25
	4499:5
	4499:8
	4500:4
	4500:6
	4500:7
	4500:20
	4502:5
	4503:6
	4503:12
	4504:8
	4505:16
	4505:24
	4506:13
	4507:11
	4510:10
	4511:21
	4513:13
	4518:15
	4521:6
	4521:8
	4537:7
	4541:22
	4546:18
	4547:4
	4547:6
	4547:17
	4548:11
	4548:21
	4548:22
	4548:23
	4549:18
	4550:10
	4551:7
	4552:3
	4552:17
	4552:18

	questioning
	4498:13
	4548:13

	questions
	4374:5
	4377:1
	4392:6
	4395:4
	4396:10
	4396:19
	4398:10
	4398:11
	4398:14
	4407:17
	4424:17
	4430:24
	4432:9
	4432:10
	4432:10
	4432:10
	4433:3
	4433:16
	4433:17
	4433:18
	4434:17
	4435:15
	4445:11
	4455:6
	4457:4
	4457:22
	4459:19
	4459:23
	4461:17
	4463:2
	4465:9
	4465:10
	4465:10
	4471:9
	4471:21
	4478:18
	4487:7
	4490:6
	4491:22
	4497:2
	4498:10
	4498:22
	4501:10
	4501:13
	4502:1
	4502:2
	4502:24
	4509:3
	4512:23
	4516:10
	4519:13
	4519:13
	4519:17
	4519:23
	4519:24
	4520:4
	4520:20
	4522:20
	4523:16
	4523:21
	4524:22
	4524:23
	4526:8
	4537:11
	4537:16
	4537:17
	4538:15
	4538:20
	4540:16
	4545:25
	4548:6
	4548:10
	4548:12
	4550:15
	4552:13
	4552:14
	4552:14
	4553:1
	4553:2
	4553:20
	4557:15

	quick
	4392:21
	4418:19
	4423:4
	4427:9
	4464:4
	4516:12
	4537:25

	quickly
	4385:3
	4393:11
	4393:14
	4393:16
	4393:17
	4412:11
	4418:17
	4419:12
	4419:16
	4423:24
	4432:4
	4432:6
	4455:2
	4466:1

	quiet
	4412:5

	quite
	4407:19
	4453:10
	4473:17
	4480:8
	4499:19

	quote
	4379:3
	4382:22
	4471:25


	R
	R.W
	4367:21

	rack
	4488:12

	racks
	4521:20

	radius
	4472:4
	4472:5
	4533:1
	4533:1

	rail
	4438:24
	4487:11
	4508:1
	4521:22
	4532:8
	4532:13
	4533:2
	4533:3
	4533:4
	4533:18
	4535:4
	4554:13
	4554:20

	railroad
	4533:22
	4554:12

	rain
	4454:25

	raise
	4373:21
	4435:3
	4471:3
	4523:2
	4538:9

	raised
	4407:17
	4475:15
	4476:18

	raises
	4407:24

	ramps
	4392:25

	ran
	4381:23
	4434:9

	Ranajit
	4471:10
	4538:15

	range
	4376:1
	4379:9
	4379:13
	4379:13
	4383:12
	4383:24
	4384:1
	4391:4
	4391:5
	4401:1
	4401:3
	4402:21
	4403:9
	4404:11
	4404:13
	4406:24
	4407:15
	4421:20
	4434:8
	4434:15
	4454:10
	4481:13
	4481:15
	4492:25
	4493:6
	4493:8
	4493:11
	4493:18
	4495:1
	4495:3
	4495:10
	4495:11
	4495:13
	4496:20
	4503:19
	4503:20
	4504:11
	4504:21
	4504:22

	ranged
	4422:2
	4493:3

	ranges
	4379:16
	4494:19
	4496:10

	rank
	4502:20

	rate
	4390:14
	4390:15
	4399:7
	4401:6
	4405:4
	4405:6
	4405:13
	4408:21
	4409:2
	4416:4
	4427:25
	4429:1
	4429:6
	4429:8
	4429:18
	4429:22
	4512:7
	4515:3

	rated
	4391:2
	4391:3

	rates
	4402:25
	4405:18
	4447:9
	4514:11

	razor
	4385:4
	4385:5

	reach
	4384:17
	4385:24
	4386:20
	4401:13
	4419:3
	4445:13

	reached
	4397:13
	4493:24
	4527:25

	reaches
	4475:23

	reaching
	4386:1
	4455:8
	4479:16

	reactors
	4518:21
	4519:2

	read
	4414:2
	4415:23
	4469:22
	4524:20
	4539:14
	4543:20

	readiness
	4400:22

	reading
	4418:13
	4542:18
	4542:22
	4547:22

	readings
	4542:25
	4544:10
	4547:19
	4547:24
	4548:2
	4548:4

	readout
	4547:10

	ready
	4373:2
	4373:16
	4402:1
	4470:22

	real
	4408:18
	4462:25
	4491:10
	4491:12

	really
	4380:17
	4392:10
	4402:24
	4407:6
	4410:25
	4412:13
	4415:16
	4415:18
	4417:14
	4427:14
	4427:14
	4430:4
	4450:20
	4459:22
	4484:16
	4488:20
	4496:7
	4508:13
	4511:16
	4512:7
	4512:11
	4512:12
	4517:24
	4545:22
	4546:18

	Realtime
	4365:22

	reason
	4381:9
	4468:15
	4470:13

	reasonable
	4416:21

	reasonably
	4470:17

	reasoning
	4470:14

	reasons
	4408:22
	4454:18
	4514:4

	rebuild
	4519:10

	rebut
	4478:21
	4485:4
	4485:17

	rebuttal
	4469:11
	4484:17
	4498:15
	4500:21
	4545:13
	4554:15
	4554:18
	4554:21
	4555:1
	4555:24

	rebutting
	4554:15
	4555:6
	4555:18

	recall
	4383:8
	4409:20
	4414:16
	4457:10
	4466:14
	4470:25
	4497:13
	4499:12
	4499:14
	4499:17
	4520:11
	4538:6
	4550:18
	4552:6
	4553:19
	4554:14
	4555:2
	4555:16
	4555:23

	recalled
	4498:1

	recalls
	4434:25

	receive
	4443:12
	4526:22
	4547:18

	received
	4442:11
	4442:14
	4524:13
	4529:12
	4546:12
	4547:25

	receives
	4546:7

	recess
	4434:21
	4434:23
	4466:8
	4523:1
	4538:2

	recommend
	4520:9
	4522:6

	recommendations
	4414:3
	4414:8

	record
	4373:4
	4408:3
	4441:25
	4457:7
	4469:5
	4522:24
	4523:23
	4525:19
	4538:1
	4549:20
	4556:17
	4557:14

	records
	4540:7
	4544:14
	4544:15
	4545:8
	4546:3
	4546:4

	recover
	4386:15
	4393:6
	4394:18
	4399:21
	4415:24
	4419:25
	4454:19

	recoverable
	4409:7
	4416:9

	recovered
	4399:15
	4402:22
	4403:20
	4403:24
	4455:1

	recovering
	4429:11
	4430:14

	recovery
	4378:13
	4379:19
	4380:2
	4380:15
	4380:25
	4381:18
	4381:19
	4385:19
	4387:3
	4387:7
	4387:11
	4387:17
	4387:18
	4387:19
	4388:1
	4388:3
	4390:13
	4390:17
	4391:8
	4393:5
	4393:23
	4394:1
	4394:2
	4402:25
	4403:2
	4403:6
	4403:10
	4403:15
	4407:20
	4409:12
	4422:19
	4422:20
	4435:21
	4447:3
	4447:9
	4447:16
	4454:2
	4454:9
	4454:15
	4454:17
	4455:4
	4455:11
	4539:7

	recovery-wise
	4434:14

	Recross-Examination
	-2:1
	-2:1
	-2:1
	4432:14
	4520:1
	4552:15

	redacted
	4526:9
	4526:11
	4526:15
	4531:1

	redfish
	4443:23
	4444:8
	4445:1
	4447:10
	4447:11

	Redirect
	-2:1
	-2:1
	-2:1
	-2:1
	4398:4
	4398:12
	4433:20
	4458:20
	4458:21
	4501:9
	4501:11
	4520:23
	4537:14

	reduce
	4522:18
	4550:12

	reduced
	4522:5

	reduction
	4508:23

	Reed
	4369:13
	4554:2

	REESE
	-2:1
	4523:1
	4523:2
	4523:4
	4523:9
	4523:24
	4524:1
	4525:1
	4525:24
	4526:1
	4526:7
	4527:1
	4528:1
	4529:1
	4530:1
	4531:1
	4532:1
	4533:1
	4534:1
	4535:1
	4536:1
	4537:18

	REF'D
	4372:3

	refer
	4378:19

	reference
	4450:24
	4451:7
	4524:7

	referenced
	4409:17
	4452:24
	4475:17

	referred
	4479:19
	4480:18
	4486:24

	referring
	4378:11
	4388:10
	4442:1
	4479:23
	4500:16
	4507:23
	4507:24
	4525:10
	4537:8
	4541:10
	4547:24
	4551:3

	refers
	4442:1

	refined
	4454:16

	refineries
	4506:14

	refinery
	4487:17
	4488:12
	4497:9
	4497:12
	4498:10
	4498:14
	4498:23
	4500:17
	4500:18
	4501:16
	4501:18
	4501:19
	4501:20
	4506:13
	4507:5
	4518:21

	refining
	4505:10

	reflect
	4381:10
	4506:4

	refloat
	4382:15
	4411:21

	regard
	4435:15
	4437:12
	4440:25
	4441:9
	4442:8
	4442:20
	4442:25
	4447:9
	4447:19
	4468:7
	4529:16
	4533:18

	regarding
	4417:5
	4452:3
	4524:23
	4527:9
	4535:3
	4554:12

	regardless
	4550:2
	4552:21

	regards
	4484:4

	regionally
	4425:10

	registered
	4551:5

	regular
	4396:20
	4494:5
	4536:24
	4546:13

	regularly
	4536:6

	regulated
	4461:11

	regulation
	4460:20
	4543:22

	regulations
	4407:22
	4552:20

	regulatory
	4543:10
	4543:16

	reiterate
	4556:14

	relate
	4529:6

	related
	4437:5
	4442:13
	4446:15
	4446:16
	4446:19
	4453:15
	4456:24
	4459:5
	4503:12
	4521:21
	4527:14
	4530:1
	4555:16
	4555:24

	relates
	4549:18

	relating
	4448:9
	4554:21

	relation
	4433:2
	4433:4
	4433:6
	4434:7

	relative
	4378:9
	4385:21
	4389:2
	4402:7
	4405:5
	4405:17
	4418:2
	4420:2
	4420:10
	4420:18
	4421:3
	4421:3
	4422:13
	4425:10
	4428:14
	4435:21
	4447:7
	4464:20
	4557:18

	relatively
	4417:11
	4417:23
	4465:20
	4550:6
	4550:7

	release
	4413:24
	4446:10
	4475:22
	4478:16
	4481:9
	4481:10
	4481:25
	4483:3
	4515:17
	4516:8
	4522:8
	4522:9
	4522:10

	releases
	4477:19
	4477:19
	4478:3
	4478:13
	4478:13
	4483:23

	Relevance
	4498:5
	4532:25

	relevant
	4442:15
	4451:25
	4457:11
	4467:23
	4468:6
	4468:11
	4483:24
	4485:8
	4499:3
	4499:8
	4507:18

	reliance
	4490:8

	relied
	4377:12
	4486:19

	relies
	4545:5

	reluctant
	4533:16

	rely
	4470:18
	4546:6

	relying
	4490:13

	remain
	4375:21
	4411:22
	4412:15
	4441:23

	remarkable
	4425:11

	remember
	4382:21
	4411:12
	4412:18
	4415:3
	4416:3
	4418:13
	4484:8
	4525:23
	4547:6

	remind
	4375:24
	4391:18
	4474:24
	4482:20
	4547:17

	remote
	4392:22
	4487:17
	4489:21

	remotely
	4488:22
	4489:9

	renew
	4478:22

	renowned
	4448:2

	repeat
	4490:21
	4497:23

	repeatedly
	4488:7

	replaced
	4518:25

	replacing
	4437:16
	4519:1

	report
	4380:10
	4380:11
	4380:11
	4380:12
	4383:4
	4384:16
	4384:20
	4385:2
	4414:2
	4414:4
	4414:17
	4419:14
	4469:17
	4504:1
	4525:12
	4526:18
	4526:25
	4527:3
	4527:4
	4527:10
	4527:12
	4530:24
	4531:5
	4531:8
	4531:18
	4531:19
	4537:8

	REPORTED
	4365:16
	4447:24
	4557:8

	reporter
	4373:8
	4378:4
	4399:25
	4414:10
	4418:25
	4420:21
	4424:9
	4431:20
	4439:5
	4439:15
	4445:22
	4446:12
	4448:21
	4449:3
	4450:2
	4451:4
	4453:4
	4456:10
	4460:8
	4460:15
	4461:16
	4473:13
	4474:19
	4478:6
	4482:15
	4487:4
	4488:5
	4495:16
	4497:15
	4499:22
	4508:8
	4518:23
	4523:17
	4540:5
	4542:15
	4557:7
	4557:10

	Reporting
	4365:22
	4448:4

	reports
	4384:20
	4473:24
	4544:19
	4547:8
	4547:18
	4547:21

	represent
	4490:17
	4497:8

	representation
	4423:22
	4423:23

	representative
	4471:14

	representatives
	4528:22
	4529:4

	representing
	4515:3

	represents
	4529:23

	reproduced
	4446:11
	4449:3
	4449:5

	reproducing
	4440:13

	reproductive
	4449:6

	request
	4478:21
	4527:24

	requesting
	4529:4
	4553:20

	require
	4460:3
	4468:16
	4469:3

	required
	4437:11
	4437:18
	4462:8
	4508:10
	4522:11
	4550:20

	requirement
	4387:10
	4455:18

	requirements
	4385:16

	requires
	4391:22

	requiring
	4437:16

	research
	4391:15
	4494:6

	researchers
	4450:17
	4450:23

	researching
	4452:10

	Reservation
	4529:22

	Reserve
	4463:11
	4470:1

	reserving
	4470:20

	resident
	4439:19

	resides
	4540:3

	residing
	4557:8

	residues
	4446:7

	resource
	4436:19
	4436:19
	4436:21
	4437:16
	4438:6
	4438:18
	4525:3
	4525:16
	4532:17
	4532:18
	4532:20
	4533:24

	resources
	4392:13
	4413:3
	4414:1
	4415:12
	4416:6
	4426:20
	4428:5
	4428:8
	4428:15
	4428:18
	4430:6
	4430:13
	4434:6
	4434:11
	4437:1
	4437:3
	4437:12
	4442:2
	4527:12
	4529:2
	4529:21
	4529:23
	4529:25
	4531:14
	4532:7
	4532:12
	4532:13
	4533:4
	4533:22
	4533:23
	4534:7
	4534:7
	4534:8
	4534:11
	4534:12
	4534:18
	4535:3
	4535:6
	4535:7
	4535:8
	4535:9
	4535:25
	4536:1

	respect
	4402:20
	4403:8
	4405:3
	4461:19
	4462:7
	4462:23
	4477:9
	4484:18

	respiratory
	4431:11
	4431:23

	respond
	4392:7
	4402:1
	4402:3
	4424:21
	4435:23
	4444:9
	4445:16
	4454:8
	4468:13
	4484:19
	4485:15
	4485:17
	4491:11
	4498:21
	4522:11
	4535:23
	4545:13

	responded
	4516:16

	responder
	4388:24

	responders
	4431:18

	responding
	4424:16
	4443:21
	4473:11
	4476:17
	4554:19

	response
	4377:16
	4380:14
	4383:15
	4385:9
	4385:10
	4385:13
	4385:16
	4385:20
	4386:19
	4387:1
	4387:4
	4388:6
	4388:7
	4388:19
	4390:14
	4390:16
	4391:11
	4392:13
	4392:20
	4393:2
	4393:10
	4394:5
	4394:18
	4394:23
	4395:2
	4398:20
	4399:4
	4399:11
	4400:12
	4401:21
	4402:8
	4402:16
	4402:21
	4410:6
	4413:20
	4413:22
	4420:11
	4420:12
	4423:13
	4425:9
	4425:14
	4426:24
	4427:10
	4428:2
	4430:1
	4431:24
	4433:4
	4433:9
	4433:22
	4434:4
	4438:5
	4445:10
	4446:23
	4448:24
	4458:23
	4467:15
	4476:11
	4487:7
	4506:18
	4508:10
	4522:10

	responses
	4388:13
	4388:15

	responsibilities
	4425:19

	responsibility
	4528:24
	4536:12
	4547:12

	responsible
	4436:23
	4536:11
	4547:15
	4555:2

	responsibly
	4547:16

	rest
	4420:15

	restoration
	4437:12
	4437:14
	4438:4
	4438:8
	4438:9

	restore
	4447:13

	restoring
	4436:24
	4437:15

	result
	4385:8
	4404:10
	4437:8
	4445:14
	4452:6
	4488:16
	4501:2
	4530:10
	4530:19

	results
	4442:21
	4451:2
	4451:5
	4451:7
	4451:15
	4452:23
	4501:6
	4544:13
	4546:25
	4551:1
	4551:9
	4551:20
	4552:5

	resume
	4544:4

	resurface
	4384:10
	4411:15

	retain
	4527:16

	retained
	4487:4
	4540:8
	4542:4

	Retention
	4529:21

	return
	4446:11
	4446:13
	4446:20
	4452:21
	4452:22
	4464:3

	returned
	4445:20

	returning
	4446:1
	4446:6
	4463:20
	4463:24

	review
	4374:11
	4384:15
	4448:20
	4450:14
	4469:8
	4469:20
	4469:20
	4469:24
	4470:8
	4472:10
	4472:15
	4525:3
	4528:22
	4538:16
	4540:15
	4556:6

	reviewed
	4396:7
	4524:19
	4532:3
	4545:8

	reviewing
	4479:8

	revisit
	4402:14

	Rhoads
	4554:19
	4555:11

	Rice
	4378:12
	4379:2
	4379:14
	4381:5
	4382:20
	4383:15
	4388:6
	4389:18
	4393:3
	4393:20
	4394:6
	4443:19
	4446:14
	4448:5
	4452:2
	4452:10
	4452:19
	4453:13
	4454:3

	Rice's
	4378:11
	4378:21
	4382:19
	4388:19
	4392:6
	4446:22
	4454:11

	ride
	4504:25

	right
	4373:21
	4376:5
	4388:13
	4389:21
	4389:21
	4397:16
	4397:24
	4399:16
	4402:17
	4403:19
	4419:6
	4431:15
	4435:3
	4438:22
	4442:4
	4462:6
	4466:21
	4471:3
	4485:6
	4494:21
	4499:5
	4503:21
	4504:3
	4504:12
	4504:17
	4519:6
	4523:3
	4523:14
	4523:20
	4523:25
	4524:4
	4524:17
	4527:9
	4527:17
	4528:3
	4529:1
	4529:10
	4532:4
	4533:18
	4535:1
	4536:4
	4536:17
	4537:22
	4538:9
	4544:7
	4546:15
	4549:2
	4549:8
	4549:9
	4549:11
	4551:16
	4552:12

	rise
	4450:18

	risk
	4401:21
	4420:19
	4427:5
	4427:8
	4444:12
	4448:19
	4471:14
	4474:21
	4474:25
	4475:2
	4475:3
	4475:5
	4475:7
	4475:8
	4475:12
	4476:23
	4477:5
	4477:7
	4477:8
	4477:25
	4478:10
	4478:25
	4480:13
	4482:25
	4483:9
	4483:21
	4484:3
	4484:4
	4484:5
	4484:9
	4484:10
	4484:11
	4484:12
	4484:14
	4484:24
	4484:25
	4485:5
	4485:8
	4485:14
	4485:16
	4485:22
	4485:25
	4486:5
	4486:9
	4488:17
	4489:13
	4491:9
	4491:13
	4491:15
	4491:17
	4491:18
	4491:19
	4492:6
	4492:10
	4492:11
	4492:20
	4495:15
	4495:16
	4495:25
	4496:2
	4496:17
	4498:11
	4501:20
	4501:24
	4503:7
	4507:8
	4507:25
	4508:18
	4508:23
	4509:6
	4509:8
	4509:12
	4510:7
	4510:18
	4510:20
	4510:25
	4511:4
	4511:9
	4511:11
	4511:16
	4511:17
	4511:23
	4512:1
	4512:13
	4512:15
	4512:17
	4512:24
	4513:3
	4513:6
	4513:15
	4514:17
	4515:16
	4516:2
	4517:3
	4517:6
	4517:6
	4517:13
	4517:13
	4517:14
	4518:5
	4518:8
	4520:7
	4521:1
	4521:4
	4521:12
	4521:19
	4521:25
	4522:18

	risks
	4431:22
	4444:7
	4474:16
	4475:10
	4476:14
	4485:9
	4486:7
	4486:12
	4490:3
	4490:9
	4490:25
	4495:24
	4496:1
	4517:25

	RIVER
	4370:6
	4370:9
	4376:13
	4376:14
	4377:3
	4377:6
	4384:12
	4384:18
	4384:23
	4385:8
	4385:13
	4385:15
	4386:20
	4386:23
	4388:8
	4388:11
	4388:17
	4390:12
	4392:13
	4392:18
	4393:1
	4393:14
	4395:1
	4395:6
	4395:23
	4397:1
	4397:19
	4401:2
	4403:17
	4407:11
	4407:13
	4410:8
	4410:14
	4411:1
	4412:10
	4412:24
	4413:8
	4413:9
	4413:13
	4414:14
	4414:24
	4415:1
	4415:15
	4415:19
	4417:14
	4420:1
	4421:19
	4421:19
	4422:15
	4426:18
	4426:23
	4428:14
	4428:22
	4429:21
	4430:13
	4430:21
	4432:17
	4436:8
	4439:7
	4439:22
	4440:5
	4440:21
	4440:21
	4441:12
	4443:22
	4443:24
	4447:1
	4447:11
	4451:19
	4451:22
	4451:24
	4453:20
	4453:22
	4454:16
	4454:23
	4455:1
	4455:7
	4455:8
	4456:4
	4456:8
	4456:9
	4456:12
	4457:11
	4457:15
	4457:17
	4458:24
	4460:11
	4460:15
	4460:16
	4463:10
	4467:24
	4524:16
	4530:16
	4533:9
	4548:24
	4549:1
	4549:5

	riverbank
	4377:5
	4416:16
	4416:18

	RIVERKEEPER
	4369:17

	rivers
	4447:6
	4455:3
	4460:6
	4461:8

	RMR
	4365:16
	4557:22

	Roach
	4373:10
	4555:19
	4556:3

	road
	4393:1
	4542:8
	4542:13
	4545:24

	Rob
	4456:2

	Robert
	4471:11
	4554:23

	robust
	4452:22
	4453:11

	role
	4481:23
	4481:24
	4528:6

	roles
	4425:18

	rolling
	4413:17

	Ronde
	4529:14

	room
	4466:1
	4466:4
	4489:23
	4523:17

	Rossman
	4367:1
	4409:15
	4409:16
	4409:22
	4410:20
	4410:25
	4412:21
	4413:2
	4413:7
	4413:18
	4414:12
	4414:23
	4415:10
	4415:21
	4416:5
	4416:25
	4512:21
	4512:22
	4513:3
	4513:15
	4513:22
	4514:9
	4514:16
	4515:5
	4515:14
	4515:21
	4516:3
	4516:9
	4517:22
	4517:23
	4518:13
	4550:16
	4550:17
	4550:23
	4550:25
	4551:3
	4551:13
	4551:18
	4552:6
	4552:12

	Rossman's
	4518:15
	4552:18

	rosy
	4424:15
	4424:18
	4426:1

	roughly
	4382:23
	4482:3
	4495:2
	4541:12
	4541:15

	route
	4533:7

	routinely
	4392:18

	RPR
	4557:22

	Rugh
	4365:16
	4373:7
	4557:6
	4557:22

	rule
	4403:13
	4470:14
	4543:22

	rules
	4468:16
	4469:3
	4556:10

	ruling
	4470:1
	4470:20

	run
	4426:18
	4541:24

	running
	4512:1

	runoff
	4460:23
	4461:6

	runs
	4447:14
	4452:22
	4453:11
	4460:25

	rupture
	4386:5

	ruptured
	4383:6

	Rutherford
	4380:11
	4407:8


	S
	sabotage
	4514:20

	safe
	4402:10
	4402:15
	4544:1

	safely
	4544:5
	4547:13
	4547:16

	safer
	4401:25

	Safety
	4482:13

	Sahu
	4471:11
	4475:15
	4476:18
	4479:2
	4479:9
	4480:19
	4480:25
	4484:7
	4484:10
	4484:10
	4484:22
	4485:4
	4538:15
	4538:23
	4540:16
	4541:10
	4543:9
	4545:14
	4552:6
	4555:7

	Sahu's
	4475:19
	4485:13
	4538:18
	4543:5
	4550:18

	salmon
	4439:17
	4443:1
	4443:23
	4445:13
	4445:19
	4446:16
	4447:3
	4447:19
	4452:4
	4452:14
	4452:20
	4452:24
	4453:2
	4453:14
	4456:17
	4456:22
	4457:17
	4457:19
	4459:6
	4459:9
	4462:11
	4463:19
	4463:22
	4463:24
	4468:11
	4468:12

	salmonid
	4439:9

	sample
	4465:5

	samples
	4465:7

	sampling
	4384:19
	4384:24

	Sarah
	4456:18

	satisfy
	4545:8

	Saturday
	4479:14
	4481:5
	4481:8

	SAVAGE
	4365:5
	4368:12
	4525:3

	save
	4463:21

	saying
	4402:10
	4438:12
	4438:14
	4469:7
	4499:9
	4512:15

	says
	4387:14
	4387:17
	4387:21
	4447:23
	4448:4
	4459:25
	4512:13
	4517:15
	4532:15

	scale
	4502:15

	scattered
	4384:22

	scenario
	4388:2
	4431:4
	4475:22

	scenarios
	4398:19
	4399:4
	4453:19
	4459:7
	4478:1
	4513:19

	Schaeffer
	4554:22

	schedule
	4465:21
	4554:5

	scheduling
	4554:6

	school
	4478:5

	SCHWABE
	4368:22
	4369:3

	science
	4448:12
	4459:25
	4485:22
	4491:9

	scientific
	4485:7
	4485:16
	4485:19

	scientist
	4441:22

	scope
	4512:24
	4514:18
	4514:21
	4518:1
	4518:18

	Scott
	4554:22

	screen
	4379:15
	4488:4
	4488:9
	4488:13

	SE
	4365:16
	4366:16
	4367:4
	4367:11
	4367:14
	4370:4
	4413:1
	4554:15

	search
	4480:10

	seasons
	4421:20

	seated
	4518:8

	Seattle
	4365:23
	4365:23
	4368:17
	4369:4
	4369:20

	Second
	4368:16
	4369:19
	4391:13
	4424:22
	4476:20
	4519:15

	secondly
	4385:6
	4428:14
	4522:6

	seconds
	4479:13
	4479:15
	4481:9
	4481:14
	4481:16
	4481:17

	section
	4439:2
	4459:1
	4461:20
	4461:20
	4527:11
	4529:3
	4530:1
	4536:12

	sections
	4531:19

	sediment
	4374:20
	4374:21
	4376:19
	4377:14
	4378:6
	4397:1
	4397:4
	4397:11
	4410:4
	4411:8
	4412:17
	4414:15
	4415:5
	4439:23
	4454:20
	4455:1

	sediments
	4375:4
	4383:17
	4383:20
	4409:20
	4410:7

	see
	4384:6
	4386:24
	4388:3
	4394:22
	4412:7
	4412:11
	4416:21
	4419:18
	4425:14
	4426:19
	4458:4
	4485:18
	4488:3
	4507:24
	4512:9
	4521:25
	4522:6
	4522:13
	4522:18
	4541:15
	4545:23
	4551:1

	seen
	4377:4
	4441:20
	4441:23
	4449:14
	4449:16
	4488:14
	4496:16

	seismic
	4512:25
	4514:17
	4515:12
	4518:10

	seismically
	4518:8

	seismic-induced
	4515:23

	self-check
	4542:3
	4542:6

	semi-annual
	4550:19

	sense
	4408:3
	4424:14
	4426:1
	4429:14
	4460:2
	4463:6
	4505:2
	4506:2
	4543:16
	4543:17
	4543:18
	4549:3
	4549:22

	sensitive
	4386:16
	4390:21
	4416:10
	4416:19

	sensor
	4513:17

	sent
	4529:3
	4530:3
	4536:16
	4539:25
	4540:1

	SEPA
	4535:17

	separate
	4510:19

	separately
	4510:23

	September
	4529:7
	4529:7

	sequence
	4389:19
	4400:9

	series
	4390:1
	4398:2
	4414:9
	4426:21
	4459:22

	serious
	4436:11
	4501:6
	4507:15

	Service
	4442:12
	4442:22
	4443:14
	4443:15
	4459:2
	4492:12
	4494:5
	4494:5

	services
	4436:24

	services,
	4437:17

	set
	4522:25
	4557:10
	4557:21

	sets
	4434:11
	4515:15
	4540:25

	settle
	4375:15
	4412:6
	4415:7
	4495:18

	settlement
	4438:7
	4463:23

	severe
	4483:5
	4487:25

	Shafer
	4368:4
	4398:15
	4398:16
	4400:21
	4402:17
	4430:25
	4431:1
	4432:8
	4502:3
	4502:4
	4502:15
	4502:21

	Shafer's
	4433:22

	share
	4457:25
	4458:4

	sheening
	4446:7

	shift
	4454:1

	Shifting
	4439:6

	ship
	4472:21
	4473:1
	4473:6
	4473:10
	4473:11
	4473:18
	4474:6
	4474:13
	4540:13
	4540:24
	4541:11
	4541:16
	4541:25
	4542:8
	4542:9
	4550:5
	4550:13
	4551:8
	4552:19
	4552:21

	shippers
	4551:16

	shipping
	4532:14

	ships
	4544:13
	4544:14
	4544:15
	4544:16
	4551:10
	4552:1
	4552:10

	shipwrecks
	4534:13

	shoot
	4449:19

	shoots
	4429:6

	shore
	4398:3

	shoreline
	4375:1
	4385:6
	4398:5
	4398:6
	4420:7
	4533:9

	shorelines
	4384:25

	short
	4409:1
	4425:22
	4459:5
	4463:20
	4481:13
	4497:15

	shortening
	4393:2

	shorter
	4463:17

	shorthand
	4557:12

	show
	4504:4
	4508:22
	4532:12

	showing
	4378:13

	shown
	4379:15
	4380:16
	4469:22

	SHPO
	4534:21
	4534:23
	4534:25

	shut
	4544:3

	shutting
	4413:25

	sic
	4443:4
	4450:13

	side
	4379:25
	4458:4
	4512:18
	4533:2
	4533:4
	4533:7
	4535:9

	sides
	4533:23

	Siemann
	4367:12
	4424:11
	4424:12
	4424:14
	4427:18
	4429:23
	4430:23
	4487:8
	4510:14
	4510:15
	4510:23
	4511:20
	4512:20

	Siemann's
	4434:4

	signatures
	4445:13

	significant
	4376:19
	4395:14
	4415:17
	4463:12
	4464:14
	4465:4
	4488:15

	significantly
	4376:18
	4394:14
	4445:21

	similar
	4374:18
	4438:2
	4450:10
	4453:3
	4498:13

	Similarly
	4514:22

	simpler
	4511:5

	simply
	4401:15
	4415:11
	4419:20
	4431:9
	4502:13
	4535:10

	single
	4391:7
	4391:11
	4426:6
	4503:20
	4509:18
	4517:8

	sink
	4375:22
	4377:15
	4409:23
	4410:22
	4411:5
	4411:9
	4411:10
	4411:25

	sinker
	4383:11
	4411:21

	sinking
	4382:16
	4412:2

	sinks
	4417:10

	sir
	4405:2
	4504:14
	4510:3
	4510:22
	4513:2
	4517:20
	4518:12

	SITE
	4365:2
	4366:3
	4366:12
	4391:19
	4400:25
	4404:7
	4414:1
	4428:16
	4451:7
	4451:9
	4484:1
	4489:8
	4515:8
	4516:1
	4518:4
	4518:6
	4526:12
	4526:16
	4530:19
	4530:20
	4530:25
	4531:2
	4531:12
	4531:12
	4531:24
	4532:24
	4533:13

	site-driving
	4516:2

	sites
	4398:7
	4502:16
	4502:19
	4526:13
	4526:14
	4528:14
	4531:20
	4532:22
	4535:7
	4535:21
	4535:22

	Siting
	4373:5

	situated
	4428:20

	situation
	4394:20
	4409:4
	4411:3
	4416:13
	4423:23
	4426:6
	4426:13
	4430:19
	4445:25
	4485:10
	4490:13
	4490:15

	situations
	4425:8
	4445:18
	4485:22

	six
	4415:23
	4493:2
	4540:25

	size
	4465:5
	4493:5
	4493:14
	4495:3
	4495:5
	4550:1

	sized
	4541:16

	sizes
	4541:7

	skimmer
	4387:10
	4387:12
	4388:2

	skimmers
	4387:23
	4391:10
	4430:17

	skimming
	4387:9
	4387:11

	sky
	4473:9

	slick
	4419:25
	4420:10

	slightly
	4405:23
	4473:20
	4521:2

	slip
	4473:15

	Slockish
	4437:19

	slop
	4541:3
	4542:11

	slow
	4377:25
	4413:23
	4413:23
	4439:5
	4450:3
	4507:10
	4550:8

	slowed
	4549:23

	slower
	4402:5
	4405:8
	4405:13
	4405:23
	4422:4
	4447:4

	slowing
	4550:12

	slowly
	4375:21
	4406:7
	4411:21
	4412:5
	4436:16
	4523:16

	slows
	4416:4

	small
	4375:2
	4376:8
	4394:9
	4405:22
	4406:11
	4408:4
	4410:14
	4414:10
	4415:4
	4417:11
	4417:16
	4417:23
	4418:2
	4418:3
	4444:11
	4446:4
	4465:5
	4465:6
	4479:14

	smaller
	4378:8
	4378:8
	4406:6
	4406:6
	4406:16
	4493:11
	4550:9

	Smith
	4366:9

	Snake
	4443:22

	sneak
	4466:17

	sniffer
	4542:22

	sniffers
	4538:23
	4539:9
	4541:19
	4547:10

	Snodgrass
	4368:7
	4407:5
	4407:6
	4409:3
	4409:14
	4459:20
	4459:21
	4461:4
	4461:13
	4461:15
	4502:22
	4502:23
	4503:11
	4503:24
	4504:7
	4504:10
	4504:15
	4504:19
	4505:2
	4505:8
	4505:15
	4505:24
	4506:9
	4506:12
	4507:3
	4509:14
	4516:11
	4516:12
	4516:21
	4516:24
	4517:18
	4517:21
	4520:4
	4521:11

	SNOHOMISH
	4557:4
	4557:8

	societal
	4496:2

	sockeye
	4443:23
	4444:8
	4445:1
	4447:10
	4456:16
	4456:22
	4459:6
	4468:11
	4468:12

	software
	4492:8
	4492:13
	4494:2
	4494:9

	soil
	4527:25
	4527:25

	soils
	4380:6
	4527:16
	4528:10

	somebody
	4479:16
	4510:8
	4519:18
	4540:10
	4552:4

	somewhat
	4424:15
	4503:12

	Sonia
	4366:10

	soon
	4408:4

	sooner
	4408:19
	4408:20
	4429:5

	sophisticated
	4509:15

	Sorry
	4397:17
	4404:22
	4418:10
	4444:3
	4450:2
	4456:11
	4456:12
	4457:1
	4458:14
	4471:19
	4473:13
	4483:15
	4494:24
	4499:16
	4500:5
	4501:17
	4504:5
	4513:22
	4516:24
	4517:23
	4521:6
	4530:21
	4534:1
	4535:13
	4548:14
	4548:17

	Sort
	4375:8
	4377:8
	4380:12
	4400:4
	4407:1
	4407:7
	4408:10
	4412:22
	4413:2
	4413:16
	4424:17
	4424:19
	4424:20
	4427:23
	4441:19
	4441:20
	4445:18
	4449:6
	4450:21
	4460:22
	4495:21
	4514:18
	4517:25
	4518:3
	4534:13
	4542:8

	sorts
	4441:13

	Sound
	4446:16
	4448:21
	4452:21

	sounds
	4420:24
	4482:7

	source
	4462:3
	4475:23
	4479:17
	4542:21

	sources
	4542:19

	South
	4366:4
	4366:12
	4366:21
	4367:17
	4480:3

	southern
	4539:7

	space
	4491:15

	span
	4540:4
	4540:5

	spawn
	4456:4

	spawning
	4446:9
	4446:16
	4453:15
	4453:21
	4453:23
	4456:5
	4456:6
	4456:7
	4459:8

	speak
	4489:18
	4490:1

	speaking
	4460:5
	4461:5

	species
	4435:20
	4439:6
	4439:9
	4440:5
	4440:6
	4440:9
	4440:11
	4440:22
	4440:23
	4442:5
	4442:20
	4442:22
	4442:23
	4443:1
	4443:12
	4443:17
	4443:24
	4443:25
	4445:3
	4445:15
	4447:10
	4447:20
	4451:22
	4451:25
	4452:7
	4455:12
	4456:10
	4458:25
	4460:10
	4461:20
	4467:23
	4468:7

	specific
	4383:4
	4387:10
	4388:1
	4393:3
	4394:6
	4396:3
	4404:6
	4408:17
	4422:5
	4431:22
	4433:11
	4437:8
	4437:9
	4442:25
	4462:10
	4475:16
	4477:8
	4482:25
	4488:23
	4490:7
	4490:14
	4491:1
	4491:19
	4500:11
	4508:21
	4521:16
	4524:21
	4529:11
	4529:17
	4553:20

	specifically
	4417:13
	4446:19
	4447:19
	4452:3
	4471:11
	4475:6
	4494:10
	4514:13
	4524:18

	specifications
	4545:7

	specifics
	4426:12
	4489:25
	4496:20
	4498:1
	4511:15

	spectrum
	4493:15

	speed
	4419:19
	4420:2
	4420:10
	4420:24
	4421:3
	4422:14
	4422:16
	4488:15
	4488:20
	4550:2

	speeds
	4389:14
	4420:5
	4420:8
	4420:14
	4421:8

	spell
	4450:12
	4523:23

	spend
	4503:13

	spent
	4446:10
	4511:5

	spill
	4376:9
	4377:11
	4377:20
	4379:23
	4381:6
	4381:13
	4382:19
	4382:20
	4382:22
	4383:15
	4384:5
	4384:11
	4385:9
	4385:10
	4385:24
	4386:2
	4386:3
	4386:9
	4386:12
	4386:23
	4387:1
	4388:12
	4388:23
	4390:14
	4392:7
	4392:12
	4392:15
	4393:9
	4393:13
	4393:21
	4393:21
	4393:24
	4394:1
	4394:6
	4394:18
	4394:23
	4395:2
	4398:23
	4399:3
	4399:7
	4399:16
	4401:4
	4402:16
	4410:13
	4413:13
	4413:14
	4414:5
	4416:7
	4417:8
	4418:3
	4419:11
	4423:15
	4423:19
	4424:16
	4424:24
	4425:2
	4425:5
	4425:9
	4425:11
	4426:6
	4426:7
	4426:8
	4427:5
	4427:15
	4428:16
	4428:18
	4429:8
	4430:1
	4430:1
	4430:14
	4431:5
	4433:12
	4434:6
	4435:20
	4435:22
	4435:25
	4436:1
	4437:8
	4437:20
	4437:25
	4438:2
	4438:5
	4438:21
	4438:25
	4439:21
	4441:1
	4441:3
	4443:11
	4444:17
	4445:4
	4445:12
	4446:1
	4447:3
	4448:2
	4448:6
	4448:9
	4449:6
	4449:10
	4449:14
	4449:25
	4450:5
	4450:18
	4451:13
	4451:14
	4457:10
	4463:9
	4463:10

	spilled
	4383:1
	4383:19
	4383:25
	4384:2
	4384:5
	4386:1
	4394:7
	4399:14
	4399:21
	4403:14
	4409:18
	4427:21
	4429:14
	4455:7

	spiller
	4423:21

	spills
	4378:14
	4379:24
	4380:19
	4380:20
	4381:12
	4402:20
	4402:22
	4402:24
	4403:2
	4403:8
	4404:12
	4407:16
	4408:11
	4418:9
	4418:9
	4424:7
	4426:16
	4428:17
	4436:4
	4441:16
	4454:16
	4544:25

	spite
	4448:24

	spoke
	4407:9
	4454:6
	4516:16

	spoken
	4382:10

	spokesperson
	4556:12

	sponsoring
	4467:5

	spots
	4412:5

	spread
	4400:12
	4405:12
	4416:1

	spreading
	4405:10
	4425:24

	spurred
	4407:7

	ss
	4557:3

	stability
	4525:15

	STAFF
	4366:6
	4400:23
	4534:16
	4551:20

	stage
	4410:4
	4410:9

	staged
	4500:2

	stages
	4431:23

	staging
	4392:25

	stand
	4526:1

	standard
	4387:4
	4395:12
	4396:23
	4396:23
	4404:1
	4509:17
	4518:10

	standards
	4385:17
	4387:7
	4387:15
	4505:5
	4505:18
	4505:21
	4509:7

	standpoint
	4388:17
	4485:16
	4486:5
	4490:10

	starboard
	4540:25

	start
	4374:7
	4378:25
	4388:12
	4389:6
	4391:5
	4425:21
	4466:5
	4466:11
	4475:19
	4491:22
	4521:7
	4538:21
	4540:17
	4542:1
	4542:9
	4542:10

	started
	4373:13
	4454:4
	4479:16

	STATE
	4365:1
	4408:22
	4447:22
	4523:22
	4524:13
	4526:19
	4526:21
	4526:22
	4533:16
	4534:23
	4555:4
	4557:3
	4557:7

	stated
	4445:11
	4446:25
	4480:25

	states
	4404:5

	static
	4449:24

	station
	4540:3

	statistically
	4465:4

	stay
	4377:23
	4388:5

	Staying
	4381:21

	steam
	4473:3

	Stearns
	4366:15

	step
	4530:21

	Stephen
	4366:10

	Stephenson
	4367:7
	4421:13
	4421:14
	4422:9
	4423:10

	steps
	4508:21
	4517:10

	sticking
	4443:18

	stipulate
	4458:18

	stipulated
	4466:19

	stocks
	4447:2

	Stohr
	4367:9

	Stone
	4367:19
	4402:18
	4402:19
	4403:8
	4403:19
	4404:10
	4404:16
	4404:20
	4405:1
	4405:3
	4405:15
	4405:24
	4406:13
	4406:18
	4407:4
	4419:8
	4461:18
	4461:19
	4462:1
	4462:6
	4462:17
	4462:20
	4463:1

	stonek@wsdot.wa.gov
	4367:23

	stop
	4411:13
	4414:21
	4416:17
	4522:16
	4523:13

	stopped
	4487:20
	4487:21

	stops
	4508:15
	4508:16
	4508:17

	storage
	4472:1
	4472:3
	4472:18
	4473:16
	4473:23
	4473:25
	4474:10
	4476:15
	4491:5
	4492:23
	4498:11
	4501:21
	4507:19
	4511:10
	4518:24

	stored
	4478:14
	4483:2
	4483:11
	4483:14
	4483:17
	4483:25
	4486:10
	4486:13

	storm
	4395:15
	4399:1
	4461:15

	stranded
	4375:1
	4375:7
	4549:25

	stranding
	4549:20
	4550:4

	strategies
	4414:19

	strategy
	4415:9

	strays
	4548:12

	stream
	4420:15
	4422:23
	4445:24
	4446:4
	4446:5
	4446:8

	streams
	4414:11
	4445:13
	4446:17
	4446:20
	4453:14
	4459:8

	Street
	4366:16
	4367:4
	4367:11
	4367:14
	4369:9
	4369:14
	4370:4
	4370:9

	stressors
	4447:2
	4447:7
	4447:16

	stretching
	4414:1

	strike
	4514:24

	strive
	4509:17

	structure
	4462:10

	structures
	4534:8

	struggling
	4410:25
	4427:18
	4517:24

	studied
	4381:14
	4449:25

	studies
	4441:15
	4446:15
	4450:14
	4452:2
	4452:11
	4452:24
	4460:3
	4463:22
	4464:18
	4468:6
	4477:17
	4477:24
	4477:25

	study
	4380:18
	4408:11
	4445:19
	4450:4
	4450:10
	4450:25
	4451:1
	4459:5
	4459:8
	4465:3
	4472:13
	4474:21
	4474:24
	4482:10
	4483:21
	4483:23
	4484:2
	4489:5
	4525:14
	4525:16
	4527:20
	4527:22
	4530:6

	studying
	4533:3

	stuff
	4416:7
	4427:6

	sturgeon
	4439:9
	4439:19
	4440:20
	4440:20
	4440:21
	4440:24
	4441:1
	4441:1
	4441:11

	styrene
	4473:13
	4473:14

	subject
	4447:23
	4459:1
	4465:19
	4476:22
	4478:15
	4485:11
	4486:11

	subjects
	4378:10
	4405:24
	4491:21

	sublethal
	4452:3

	submerged
	4375:9
	4396:21
	4411:4
	4414:18

	subpart
	4457:9

	subsequent
	4529:24

	subsequently
	4403:7
	4449:1

	subside
	4402:14

	substance
	4507:7

	success
	4398:22
	4399:3
	4399:7
	4399:13
	4399:14
	4399:20
	4400:24
	4401:6
	4408:21
	4409:2
	4427:19
	4427:22
	4427:25
	4429:1
	4429:6
	4429:8
	4429:18
	4429:22
	4464:6

	successful
	4436:2
	4436:3
	4438:11
	4438:20

	successfully
	4446:11

	successive
	4390:2

	suddenly
	4386:11

	Sue
	4369:3

	sued
	4519:5

	sufficient
	4376:5
	4376:6
	4411:20
	4444:21
	4485:24

	suggest
	4495:6
	4504:21
	4504:22

	suggested
	4376:23
	4378:22
	4382:22
	4393:8
	4413:19
	4427:20
	4439:10
	4471:13
	4538:23
	4543:9

	suggesting
	4448:11

	suggests
	4448:8

	Suite
	4365:22
	4368:16
	4368:22
	4369:4
	4369:9
	4369:19
	4370:9

	summaries
	4530:7

	summarize
	4407:15
	4449:12
	4456:19

	summary
	4408:1

	sunken
	4375:10
	4414:18

	sunshine
	4398:21

	supervision
	4557:13

	supplemental
	4553:17

	supplied
	4526:18

	supply
	4527:5

	supplying
	4533:20

	support
	4444:24
	4499:25

	supports
	4474:12

	sure
	4401:20
	4405:24
	4408:25
	4417:1
	4417:4
	4419:12
	4420:13
	4427:1
	4431:21
	4436:24
	4443:6
	4446:17
	4447:8
	4449:13
	4454:13
	4456:12
	4459:10
	4461:24
	4462:13
	4462:20
	4462:25
	4463:5
	4465:19
	4477:12
	4477:17
	4489:1
	4489:6
	4493:2
	4495:15
	4503:15
	4503:18
	4503:24
	4504:11
	4514:25
	4515:10
	4515:17
	4515:22
	4516:5
	4516:13
	4516:14
	4518:19
	4524:25
	4547:13
	4547:16
	4548:22
	4549:4
	4556:14

	surface
	4377:24
	4382:15
	4384:8
	4396:24
	4405:14
	4411:2
	4412:20
	4416:22

	surfing
	4396:1

	surprise
	4383:19

	survey
	4511:10
	4513:6

	surveys
	4492:21
	4495:15
	4495:17
	4503:7

	survivability
	4445:3

	susceptible
	4440:15
	4526:13

	suspect
	4413:13

	suspended
	4374:21
	4375:5
	4375:5
	4375:6
	4375:17
	4375:21
	4376:6
	4376:18
	4378:2
	4378:5
	4396:25
	4410:7
	4411:19
	4411:23
	4412:8
	4412:15
	4417:11

	suspension
	4412:4

	sustain
	4477:3
	4479:5

	sustained
	4395:13
	4395:20
	4400:13
	4434:2

	sustaining
	4486:1

	SW
	4366:4
	4366:12
	4366:21
	4367:17
	4367:21
	4368:22

	sweep
	4390:8
	4512:17

	sweeping
	4419:22

	swimming
	4456:24

	switch
	4378:10
	4382:18
	4475:14
	4486:14
	4491:21

	switching
	4376:22

	sworn
	4373:23
	4435:3
	4435:6
	4471:2
	4471:6
	4523:6
	4538:7
	4538:11
	4557:11

	synchronous
	4451:12

	system
	4391:7
	4391:11
	4422:22
	4423:9
	4423:9
	4424:8
	4424:9
	4447:1
	4540:7
	4541:5
	4551:11

	systems
	4374:17
	4387:9
	4390:18
	4390:18
	4475:4
	4504:24


	T
	table
	4407:8
	4516:22

	tables
	4389:14
	4421:24

	tabletop
	4386:2
	4433:7
	4433:9
	4433:11

	tackle
	4400:4

	tactics
	4401:24

	Tadas
	4368:15

	tak@vnf.com
	4368:19

	take
	4387:12
	4405:25
	4406:1
	4436:21
	4453:6
	4458:5
	4458:7
	4492:18
	4508:12
	4508:18
	4508:22
	4513:4
	4519:9
	4523:16
	4524:9
	4537:25

	taken
	4430:10
	4434:23
	4523:1
	4538:2
	4557:9
	4557:12

	takes
	4380:7
	4418:16
	4468:2
	4478:12
	4525:9
	4549:6

	talk
	4374:14
	4377:10
	4378:10
	4380:23
	4382:18
	4385:3
	4387:18
	4387:18
	4389:4
	4390:23
	4418:10
	4426:15
	4427:4
	4436:16
	4475:16
	4476:13
	4480:24
	4484:10
	4486:15

	talked
	4381:5
	4381:23
	4393:20
	4394:6
	4394:24
	4395:19
	4414:17
	4415:4
	4440:19
	4452:15
	4479:10
	4479:11
	4484:4
	4495:1
	4498:14
	4509:5
	4512:23
	4513:17
	4516:25
	4552:19
	4553:15

	talking
	4375:9
	4376:10
	4379:8
	4389:21
	4390:24
	4394:10
	4397:9
	4397:16
	4403:16
	4420:14
	4420:21
	4420:22
	4422:7
	4426:14
	4428:9
	4428:16
	4454:5
	4464:19
	4475:9
	4476:25
	4477:21
	4477:22
	4485:8
	4488:25
	4495:13
	4520:6
	4521:9
	4523:12
	4525:25

	talks
	4454:18
	4476:13

	Tammy
	4366:9

	tank
	4381:25
	4382:7
	4382:7
	4383:9
	4386:6
	4386:11
	4426:17
	4433:13
	4472:3
	4474:10
	4487:12
	4487:19
	4487:22
	4488:21
	4488:21
	4513:18
	4513:20
	4513:20
	4514:3
	4514:4
	4514:4
	4514:5
	4514:8
	4514:24
	4515:2
	4515:6
	4515:11
	4515:11
	4515:17
	4515:19
	4515:23
	4518:22
	4518:24
	4518:25
	4542:11
	4542:16
	4554:13

	tanker
	4541:14
	4541:16
	4542:11
	4544:25

	tankers
	4427:7
	4540:22
	4541:12

	tanks
	4383:5
	4383:6
	4419:2
	4473:16
	4473:24
	4473:25
	4487:17
	4489:25
	4492:23
	4506:6
	4514:2
	4514:14
	4516:8
	4540:19
	4540:25
	4541:1
	4541:2
	4541:3
	4550:20

	tar
	4384:22
	4405:24
	4405:25
	4406:1
	4406:3
	4406:12
	4406:14
	4419:9
	4419:15
	4455:14

	target
	4425:20
	4516:17

	targeted
	4385:18

	task
	4511:4

	Taylor
	4369:8
	-2:1
	4373:1
	4373:19
	4373:20
	4373:22
	4374:1
	4374:3
	4375:1
	4376:1
	4377:1
	4378:1
	4379:1
	4380:1
	4381:1
	4382:1
	4383:1
	4384:1
	4385:1
	4386:1
	4387:1
	4388:1
	4389:1
	4390:1
	4391:1
	4392:1
	4393:1
	4394:1
	4395:1
	4396:1
	4396:15
	4397:1
	4398:1
	4398:16
	4399:1
	4400:1
	4401:1
	4402:1
	4402:19
	4403:1
	4404:1
	4405:1
	4406:1
	4407:1
	4408:1
	4409:1
	4410:1
	4411:1
	4412:1
	4413:1
	4414:1
	4415:1
	4416:1
	4417:1
	4417:3
	4418:1
	4419:1
	4420:1
	4421:1
	4421:14
	4422:1
	4423:1
	4424:1
	4425:1
	4426:1
	4427:1
	4428:1
	4429:1
	4430:1
	4431:1
	4431:1
	4432:1
	4432:16
	4432:25
	4433:1
	4434:1
	4434:18
	4438:15
	4454:6
	4455:5

	taylor.hallvik@clark.wa.gov
	4369:10

	Taylor's
	4435:10

	team
	4492:6
	4527:20
	4536:23

	Teara
	4529:18
	4529:19
	4529:20

	Tech
	4365:12

	technical
	4447:23
	4485:15

	technically
	4509:21

	technique
	4488:4

	techniques
	4381:3
	4389:17
	4394:24
	4408:6

	technologies
	4414:13
	4414:25

	technology
	4391:15
	4507:20
	4508:25

	telephonically
	4523:5

	tell
	4383:3
	4456:13
	4470:12
	4484:2
	4487:14
	4497:24
	4523:15
	4541:20
	4548:2

	telling
	4499:16
	4499:17

	tells
	4383:5

	temperature
	4405:5
	4405:9
	4405:9
	4482:1
	4483:12
	4483:14
	4483:18
	4486:13

	temperatures
	4405:17
	4405:21

	temporally
	4397:3

	temporarily
	4382:13
	4384:8
	4395:16

	temporary
	4395:18
	4436:13

	tend
	4377:25
	4395:24

	tended
	4435:21
	4493:10

	tendency
	4400:19

	tends
	4440:8
	4493:12

	tens
	4540:19

	tenth
	4539:20

	tenths
	4539:19

	tents
	4499:25

	term
	4460:4
	4543:6
	4543:10

	TERMINAL
	4365:7
	4373:6
	4395:9
	4417:9
	4433:5
	4433:5
	4433:6
	4442:9
	4462:23
	4462:24
	4487:10
	4488:12
	4489:8
	4489:9
	4491:5
	4499:4
	4501:21
	4501:24
	4524:24
	4525:4
	4533:21
	4539:8
	4540:13
	4540:23
	4543:4
	4544:16
	4551:22
	4551:23

	terms
	4385:8
	4400:22
	4408:10
	4417:24
	4418:12
	4418:14
	4431:4
	4436:9
	4440:17
	4483:3
	4483:19
	4487:6
	4492:18
	4492:19
	4493:4
	4493:21
	4494:19
	4495:5
	4502:16
	4506:5
	4507:16
	4511:16
	4512:1
	4535:2
	4541:9

	terrible
	4399:8

	terrorism
	4514:20
	4515:4

	TESORO
	4365:5
	4368:12
	4506:18
	4525:3
	4551:14
	4551:20

	test
	4541:21
	4541:24
	4551:9
	4551:19

	tested
	4547:21
	4547:22

	tester
	4542:1

	testified
	4373:23
	4378:12
	4384:11
	4390:9
	4391:14
	4393:3
	4433:4
	4435:6
	4435:18
	4437:6
	4437:20
	4443:22
	4444:5
	4444:6
	4446:14
	4448:5
	4452:2
	4457:10
	4463:8
	4467:11
	4467:12
	4467:22
	4468:3
	4471:6
	4478:20
	4484:25
	4485:4
	4485:6
	4485:9
	4494:2
	4494:4
	4494:6
	4495:5
	4495:11
	4498:7
	4498:8
	4523:6
	4523:20
	4536:2
	4536:15
	4538:11
	4538:23
	4543:7
	4544:8
	4544:11
	4545:14
	4547:23
	4555:1

	testifies
	4555:15

	testify
	4468:20
	4469:15
	4476:5
	4477:11
	4478:19
	4485:20
	4485:21
	4485:24
	4545:21
	4546:12
	4555:20

	testifying
	4373:9
	4373:10
	4476:7
	4476:22
	4480:20
	4545:7
	4553:5

	testimony
	4373:13
	4374:6
	4374:9
	4376:4
	4376:23
	4377:7
	4377:12
	4377:16
	4378:12
	4378:21
	4379:3
	4379:7
	4382:1
	4382:10
	4382:19
	4384:16
	4385:12
	4388:20
	4392:6
	4395:5
	4395:7
	4396:6
	4398:17
	4403:19
	4407:10
	4409:17
	4415:22
	4417:4
	4419:10
	4434:19
	4435:10
	4435:13
	4435:16
	4435:19
	4437:22
	4439:10
	4443:19
	4443:21
	4445:10
	4448:7
	4452:15
	4453:13
	4455:10
	4459:23
	4465:17
	4467:2
	4467:20
	4470:6
	4470:16
	4471:10
	4471:12
	4471:25
	4472:15
	4475:15
	4475:19
	4476:9
	4477:2
	4478:23
	4479:18
	4484:10
	4484:12
	4484:14
	4484:16
	4484:18
	4485:1
	4485:3
	4485:13
	4486:17
	4494:15
	4499:1
	4499:6
	4500:21
	4502:5
	4503:14
	4506:16
	4506:18
	4522:22
	4523:18
	4524:1
	4524:4
	4524:17
	4524:19
	4524:22
	4532:3
	4532:3
	4532:6
	4532:16
	4537:19
	4538:8
	4538:15
	4538:18
	4539:3
	4540:18
	4543:6
	4543:13
	4544:23
	4544:23
	4545:10
	4545:11
	4545:13
	4545:14
	4545:17
	4545:18
	4546:14
	4550:18
	4551:13
	4554:12
	4554:16
	4554:21
	4554:21
	4555:1
	4555:16
	4555:18
	4555:21
	4555:24
	4557:9
	4557:9
	4557:14

	testing
	4419:2
	4538:19
	4540:15
	4541:18
	4542:7
	4542:18
	4550:19
	4552:2
	4552:4
	4552:8

	tests
	4387:23
	4418:23
	4540:9
	4542:8
	4545:6
	4546:25
	4547:19
	4547:25
	4548:3
	4551:1
	4551:5
	4552:22

	Texas
	4471:23
	4471:24
	4472:22
	4474:15
	4497:9
	4497:11
	4497:12
	4497:14
	4498:14
	4498:14
	4500:14
	4500:16
	4501:15
	4501:19

	textbook
	4482:13

	texts
	4472:15

	Thank
	4374:4
	4376:21
	4396:11
	4398:16
	4402:17
	4407:4
	4409:14
	4409:16
	4416:25
	4419:8
	4421:11
	4422:9
	4430:23
	4432:8
	4432:22
	4433:15
	4434:16
	4434:18
	4434:20
	4436:17
	4457:21
	4459:18
	4461:13
	4463:1
	4463:4
	4465:16
	4466:9
	4466:17
	4467:16
	4470:21
	4484:22
	4495:9
	4497:3
	4500:11
	4500:19
	4502:4
	4502:21
	4503:11
	4509:5
	4510:2
	4512:20
	4516:9
	4517:21
	4518:13
	4519:12
	4520:3
	4522:19
	4522:21
	4522:23
	4537:1
	4537:19
	4537:20
	4548:5
	4548:9
	4550:11
	4550:14
	4550:17
	4552:12
	4553:4
	4553:7
	4554:6
	4556:5
	4556:21

	Thanks
	4465:8

	theme
	4443:18

	theoretically
	4518:3

	thereof
	4443:22
	4451:21

	thermodynamics
	4478:5

	thin
	4382:23

	thing
	4377:18
	4377:19
	4379:22
	4382:16
	4387:15
	4401:20
	4421:21
	4450:15
	4451:10
	4460:22
	4522:2
	4534:14

	things
	4376:24
	4385:5
	4387:6
	4400:4
	4402:9
	4404:4
	4405:9
	4413:17
	4415:7
	4416:20
	4420:16
	4422:7
	4422:17
	4423:2
	4424:23
	4424:24
	4427:7
	4429:25
	4438:12
	4439:18
	4450:22
	4452:11
	4452:13
	4452:17
	4454:19
	4454:19
	4454:20
	4455:14
	4461:10
	4464:8
	4472:6
	4498:7
	4498:24
	4512:16
	4514:23
	4515:1
	4515:4
	4516:4
	4520:9
	4521:24
	4522:17
	4534:13

	think
	4376:22
	4377:7
	4377:12
	4379:2
	4380:10
	4380:17
	4381:5
	4386:19
	4386:24
	4388:8
	4388:10
	4388:23
	4389:18
	4390:23
	4392:9
	4393:13
	4394:11
	4394:13
	4401:7
	4408:9
	4413:21
	4415:21
	4415:22
	4418:4
	4420:17
	4421:2
	4421:21
	4423:18
	4423:23
	4423:25
	4424:3
	4424:5
	4424:7
	4424:8
	4425:13
	4426:3
	4427:12
	4429:17
	4429:20
	4430:4
	4430:10
	4433:19
	4434:1
	4439:10
	4448:18
	4450:10
	4451:1
	4451:8
	4451:23
	4452:12
	4452:16
	4452:19
	4453:10
	4454:3
	4458:17
	4459:12
	4460:13
	4460:20
	4461:2
	4461:9
	4463:10
	4465:22
	4467:22
	4467:24
	4468:7
	4468:8
	4469:18
	4469:19
	4470:15
	4474:8
	4474:12
	4476:8
	4480:19
	4481:18
	4482:18
	4485:18
	4490:12
	4490:16
	4490:19
	4490:24
	4491:2
	4491:12
	4493:24
	4494:12
	4494:14
	4495:11
	4500:8
	4500:25
	4503:5
	4511:21
	4512:23
	4514:11
	4515:10
	4516:16
	4522:2
	4527:12
	4535:13
	4536:15
	4537:21
	4543:10
	4543:21
	4544:21
	4546:19
	4549:3
	4551:24
	4552:6
	4555:7

	thinking
	4398:19
	4430:2
	4431:3

	thinnest
	4379:5

	third
	4390:1
	4399:9
	4486:14
	4540:11
	4545:6
	4547:9

	THOMAS
	-2:1
	4470:25
	4471:1
	4471:1
	4471:5
	4471:9
	4472:1
	4473:1
	4474:1
	4475:1
	4476:1
	4476:5
	4476:12
	4477:1
	4477:8
	4477:14
	4477:20
	4478:1
	4478:9
	4479:1
	4479:4
	4480:1
	4481:1
	4482:1
	4483:1
	4484:1
	4485:1
	4486:1
	4487:1
	4488:1
	4489:1
	4490:1
	4491:1
	4492:1
	4493:1
	4494:1
	4495:1
	4496:1
	4497:1
	4497:7
	4498:1
	4498:1
	4498:6
	4499:1
	4500:1
	4500:4
	4501:1
	4501:13
	4502:1
	4502:4
	4503:1
	4504:1
	4505:1
	4506:1
	4507:1
	4508:1
	4509:1
	4510:1
	4511:1
	4512:1
	4513:1
	4514:1
	4515:1
	4516:1
	4517:1
	4518:1
	4519:1
	4519:20
	4520:1
	4520:3
	4521:1
	4522:1
	4522:21

	thought
	4423:25
	4485:7
	4500:9

	threatened
	4440:5
	4440:9
	4440:22
	4441:9
	4443:12

	threats
	4441:11
	4502:8

	three
	4383:12
	4384:12
	4446:6
	4451:8
	4466:12
	4471:21
	4473:7
	4505:11
	4507:12
	4539:8
	4541:7
	4543:23
	4544:3
	4556:2

	three-mile
	4472:4

	threshold
	4433:23
	4464:24
	4465:2

	threw
	4428:4
	4473:6

	throw
	4484:7

	thumb
	4403:13

	Thursday
	4373:11
	4470:1
	4470:11
	4555:13
	4555:14
	4556:3

	tight
	4552:2

	tighter
	4389:11

	tightness
	4550:22

	time
	4379:19
	4380:7
	4380:15
	4385:3
	4392:23
	4393:2
	4401:18
	4401:18
	4402:8
	4403:16
	4410:6
	4414:17
	4416:4
	4421:25
	4422:5
	4426:21
	4427:17
	4428:7
	4428:15
	4432:12
	4447:18
	4452:22
	4457:16
	4457:16
	4458:13
	4458:16
	4460:11
	4463:13
	4463:15
	4464:2
	4468:3
	4468:17
	4469:14
	4469:19
	4469:24
	4484:8
	4503:14
	4511:5
	4513:13
	4519:10
	4523:12
	4523:16
	4525:9
	4525:17
	4528:15
	4530:17
	4537:24
	4540:6
	4542:2
	4544:6
	4544:12
	4547:22
	4549:16
	4551:24
	4553:24

	time-chartered
	4544:16

	timeframe
	4409:1
	4527:6

	timeframes
	4425:22

	timeline
	4413:17

	timely
	4392:7

	times
	4378:13
	4385:16
	4392:20
	4397:3
	4422:3
	4422:4
	4425:7
	4432:16
	4438:5
	4454:18
	4455:4
	4507:12
	4512:11

	tissues
	4441:5

	today
	4373:3
	4373:10
	4374:11
	4385:11
	4385:21
	4398:17
	4407:10
	4417:6
	4459:23
	4460:19
	4460:20
	4500:21
	4502:5
	4537:19
	4553:9
	4556:17

	today's
	4385:9
	4385:10
	4386:19

	told
	4373:8

	tolerable
	4503:19
	4503:20
	4504:11

	tolerance
	4475:3
	4475:8
	4507:25
	4509:7
	4509:8
	4517:6
	4517:7
	4517:13
	4517:14

	tomorrow
	4553:11
	4554:8
	4554:10
	4555:15
	4556:17
	4556:21

	tomorrow's
	4554:5

	tons
	4472:24
	4473:20

	tools
	4399:23

	top
	4399:16
	4403:11
	4408:10
	4421:10
	4549:14

	topic
	4374:10
	4375:25
	4376:23
	4381:21
	4385:22
	4388:5
	4394:23
	4437:19
	4476:17

	topics
	4382:18

	tops
	4542:17

	total
	4441:11
	4445:3
	4448:23
	4487:4
	4487:5
	4541:1

	T-o-t-a-l
	4487:5

	touched
	4437:21

	tough
	4542:16

	town
	4479:19

	Toxicology
	4467:18

	traces
	4386:17
	4386:22
	4394:9
	4394:12

	traffic
	4544:25

	trafficking
	4460:7
	4460:9

	tragic
	4464:7

	trailers
	4499:25

	train
	4425:3
	4533:20

	training
	4400:23

	trains
	4521:20

	trajectory
	4386:13
	4416:13

	transcribe
	4523:18

	transcribed
	4557:13

	transfer
	4395:21
	4408:24
	4427:5
	4429:8
	4433:24
	4487:16
	4487:18
	4487:20
	4487:21
	4489:23
	4507:7
	4507:19
	4508:16
	4540:13
	4544:4

	transferred
	4426:16
	4431:9

	transfers
	4392:20
	4522:15

	transforms
	4475:21

	transited
	4548:25

	translate
	4496:24

	transport
	4385:8
	4385:23
	4392:23
	4455:6

	transportation
	4462:23

	transported
	4377:21

	trap
	4396:21
	4396:23

	travel
	4384:18
	4410:15

	treated
	4381:20

	treatment
	4380:19
	4380:20
	4380:21
	4380:24
	4381:3
	4381:16

	trees
	4488:1
	4488:2
	4488:3
	4488:7

	tremendous
	4385:13
	4393:18
	4426:2
	4434:13

	tribal
	4398:7
	4423:22
	4467:6
	4528:22
	4529:3
	4529:10
	4529:11
	4529:23

	tribe
	4536:21

	tribes
	4445:7
	4528:25
	4529:13
	4529:21
	4530:1
	4536:5
	4536:12

	tributaries
	4453:23

	tricky
	4420:24

	tries
	4512:5

	tripping
	4522:14

	trouble
	4523:13
	4548:15

	trout
	4442:15

	truck
	4439:1
	4487:12

	true
	4536:5
	4541:7
	4557:14

	trunks
	4488:8

	truth
	4456:13

	try
	4392:24
	4399:12
	4504:25
	4521:7

	trying
	4389:10
	4399:2
	4436:9
	4447:22
	4449:11
	4464:23
	4485:17
	4495:18
	4502:15
	4511:7
	4519:19
	4523:17
	4545:16

	tuna
	4452:4
	4468:12

	turbulence
	4375:14
	4375:18
	4375:20
	4382:9
	4382:12
	4382:14
	4384:9
	4411:12
	4411:13
	4411:18
	4417:20
	4420:15

	turn
	4500:19
	4509:6
	4542:2

	turnaround
	4499:22
	4499:23
	4500:1

	turned
	4542:5

	turns
	4475:23

	tweaked
	4426:12

	Twenty-eight
	4481:22

	two
	4374:7
	4374:17
	4379:8
	4379:16
	4379:17
	4385:5
	4397:16
	4398:19
	4399:4
	4403:2
	4412:2
	4428:11
	4433:19
	4434:9
	4445:18
	4449:1
	4454:10
	4469:10
	4473:9
	4493:16
	4496:8
	4496:23
	4510:17
	4511:2
	4513:16
	4519:23
	4519:24
	4541:3
	4551:11
	4552:20

	type
	4379:21
	4380:14
	4393:24
	4394:20
	4404:14
	4406:1
	4408:6
	4415:8
	4417:7
	4430:17
	4430:19
	4476:8
	4482:23
	4483:21
	4511:14
	4522:1
	4543:6
	4543:8
	4543:12
	4543:16
	4544:10
	4547:24
	4551:4

	types
	4379:9
	4379:17
	4380:19
	4395:24
	4430:6
	4430:21
	4434:14
	4476:15
	4493:1
	4493:7
	4506:7
	4510:18
	4512:24
	4513:16
	4521:24
	4522:17
	4539:8
	4539:17
	4540:21
	4544:8

	typical
	4376:12
	4376:14
	4405:15
	4421:15
	4431:17
	4496:22

	typically
	4376:18
	4387:12
	4387:15
	4387:20
	4389:5
	4390:8
	4392:3
	4397:10
	4402:5
	4403:17
	4404:3
	4404:4
	4404:18
	4425:17
	4428:13
	4496:16
	4511:23
	4534:12
	4541:4


	U
	U.K
	4480:2
	4480:2
	4486:15
	4500:25
	4505:4

	U.S
	4404:2
	4442:12
	4443:14
	4505:4
	4505:22
	4528:21
	4536:20
	4540:14

	Uh-huh
	4387:2

	ullage
	4542:14
	4542:16

	U-l-l-a-g-e
	4542:15

	ultimate
	4467:13

	ultimately
	4390:4
	4405:7
	4405:22
	4412:16
	4415:5

	Umatilla
	4529:15
	4529:16
	4529:22
	4536:3
	4536:7
	4536:13
	4536:16
	4536:21
	4536:25

	unaware
	4513:14

	undergo
	4393:16
	4409:11
	4416:1

	undergoing
	4499:21
	4499:23
	4499:24

	underneath
	4389:7
	4389:11

	understand
	4381:1
	4398:1
	4398:6
	4411:1
	4439:16
	4447:14
	4456:5
	4461:4
	4464:23
	4469:6
	4470:3
	4470:5
	4499:7
	4503:19
	4507:11
	4509:16
	4510:17
	4510:24
	4514:9
	4516:14
	4518:2
	4518:17
	4521:6
	4541:22
	4556:10

	understanding
	4383:3
	4383:19
	4395:8
	4395:23
	4397:18
	4418:18
	4421:16
	4421:17
	4424:2
	4442:10
	4444:10
	4462:9
	4462:12
	4466:22
	4469:23
	4474:16
	4476:4
	4476:6
	4486:7
	4489:13
	4489:15
	4490:3
	4503:15
	4506:15
	4506:25
	4509:15
	4510:6
	4533:14
	4535:16
	4545:15

	understood
	4407:21
	4417:7
	4419:9
	4419:12
	4450:21
	4506:24
	4546:21
	4552:23

	undertake
	4420:12

	underway
	4487:18

	undoubtedly
	4468:21

	unfortunately
	4403:3

	Unified
	4402:9
	4404:5
	4423:12
	4423:20
	4424:1
	4425:16

	unique
	4447:8

	unit
	4379:19
	4497:15
	4499:20
	4499:20
	4499:21
	4499:22
	4500:2
	4500:3
	4533:19
	4540:6
	4542:2
	4542:4
	4542:5
	4542:21

	units
	4539:20
	4539:23
	4539:24
	4540:3

	University
	4524:14

	unknown
	4507:4
	4507:9

	unknowns
	4506:1
	4506:10
	4506:12
	4507:4
	4507:9

	unloading
	4521:22

	unmanned
	4489:22

	unoiled
	4445:23

	unrelated
	4498:10

	unsafe
	4401:14
	4401:16
	4401:22

	untreated
	4381:15

	upper
	4504:10
	4504:20
	4516:25
	4517:6
	4517:14

	upriver
	4549:8
	4549:10
	4549:12

	upstream
	4433:10
	4462:18

	urbanize
	4460:17

	use
	4381:3
	4381:4
	4387:5
	4388:8
	4389:13
	4389:16
	4394:24
	4398:1
	4401:10
	4420:4
	4430:9
	4436:25
	4445:13
	4464:11
	4467:8
	4490:7
	4490:24
	4492:13
	4494:3
	4495:23
	4506:22
	4539:2
	4539:5
	4539:6
	4539:8
	4539:9
	4540:11
	4540:12
	4543:6

	users
	4445:7

	uses
	4492:2

	usually
	4402:3
	4403:1
	4403:12
	4406:24
	4418:21
	4541:16


	V
	vac
	4539:10

	vacate
	4508:11

	vacuum
	4453:4
	4453:5

	Valdez
	4445:19
	4448:6
	4452:20
	4539:8

	Valley
	4474:11
	4475:5
	4475:11

	valuable
	4436:20

	value
	4436:7
	4436:19
	4436:25
	4437:7
	4502:25

	values
	4436:25
	4437:7

	valves
	4519:2
	4542:17

	VAN
	4368:16

	VANCOUVER
	4365:6
	4365:16
	4368:5
	4368:8
	4368:11
	4368:19
	4369:2
	4369:9
	4369:12
	4369:14
	4373:6
	4442:8
	4466:19
	4471:15
	4474:17
	4486:7
	4488:18
	4489:17
	4490:4
	4493:14
	4495:4
	4499:4
	4501:24
	4502:6
	4502:9
	4502:13
	4524:24
	4525:4
	4533:20
	4536:7

	vandalized
	4526:14

	vane
	4400:3

	vanes
	4399:24
	4399:25

	v-a-n-e-s
	4399:25

	vapid
	4393:16

	vapor
	4475:20
	4475:22
	4475:22
	4475:23
	4475:24
	4479:15
	4480:6
	4480:15
	4482:10
	4482:13
	4483:4
	4483:5
	4483:5
	4483:7
	4483:8
	4483:9
	4483:19
	4486:11
	4487:23
	4488:15
	4489:3
	4489:18
	4511:11
	4512:16
	4538:19
	4539:6
	4543:6
	4543:8
	4543:12
	4543:15
	4544:8
	4544:10
	4547:24
	4550:22
	4551:4
	4551:9
	4552:2
	4552:8

	vaporized
	4482:6

	vapors
	4545:10

	variable
	4421:18
	4421:18
	4421:19
	4421:20

	varies
	4397:2
	4397:2
	4397:3
	4402:24
	4496:19

	variety
	4388:13
	4391:16
	4480:14
	4481:12
	4514:4

	various
	4439:6
	4471:13
	4476:15
	4485:22
	4514:12
	4529:3

	varying
	4447:9

	vastly
	4392:16

	VCE
	4475:25

	vegetated
	4412:15

	vegetation
	4376:24
	4377:2
	4377:5
	4377:12
	4377:13
	4377:17
	4377:21
	4377:23
	4377:24
	4378:2
	4378:3
	4378:4
	4411:5
	4411:9
	4411:16
	4411:19
	4411:20
	4411:23
	4411:24
	4412:8
	4412:8
	4412:10

	vegetative
	4411:1

	venture
	4457:15

	verbal
	4385:12

	verify
	4528:1
	4551:25

	version
	4380:12
	4511:22
	4526:9
	4526:11
	4526:15
	4530:24
	4531:1

	versions
	4526:23

	versus
	4489:20
	4519:7

	vertical
	4384:9

	vessel
	4386:9
	4386:10
	4386:12
	4392:9
	4432:18
	4432:20
	4438:24
	4474:5
	4541:7
	4541:10
	4541:14
	4543:3
	4544:25
	4545:4
	4545:5
	4545:7
	4549:23
	4550:1

	vessels
	4391:23
	4395:22
	4427:7
	4538:19
	4540:18
	4540:19
	4540:21
	4540:22
	4543:7
	4544:9
	4546:24
	4551:14
	4551:15

	vet
	4468:19

	vetted
	4469:14

	vetting
	4551:23
	4551:25

	viability
	4445:2

	vicinity
	4377:11
	4395:9
	4473:8
	4488:1
	4499:20
	4547:19

	view
	4390:10
	4392:12
	4401:11
	4417:25
	4449:23
	4449:23
	4485:7

	viewed
	4438:19

	viscus
	4489:2

	visual
	4488:4
	4488:8
	4488:13
	4542:24

	VOC
	4539:9
	4547:10
	4552:4

	VOCs
	4539:11

	volatile
	4431:13
	4431:20
	4431:21
	4489:1

	Volume
	4365:10
	-2:1
	4386:8
	4432:5
	4432:5
	4463:12

	volumes
	4403:6

	vote
	4466:7

	vulnerable
	4440:14


	W
	wait
	4500:6
	4530:22

	waiting
	4438:5
	4519:18

	wake
	4549:20
	4550:3
	4550:6
	4550:9
	4550:13

	walk
	4471:20

	walks
	4548:19

	want
	4376:25
	4378:21
	4378:24
	4381:7
	4384:15
	4389:23
	4415:3
	4418:7
	4418:8
	4424:19
	4425:4
	4425:7
	4429:17
	4430:11
	4430:12
	4436:20
	4437:3
	4438:15
	4438:16
	4438:17
	4441:22
	4441:23
	4446:17
	4450:12
	4454:1
	4455:20
	4463:4
	4466:5
	4472:7
	4475:16
	4496:5
	4496:7
	4496:7
	4500:13
	4500:19
	4503:13
	4503:15
	4503:18
	4504:11
	4509:17
	4509:24
	4520:3
	4523:13
	4524:22
	4538:18
	4540:16
	4541:23
	4545:23
	4546:18
	4548:13

	wanted
	4460:2
	4496:6
	4497:1
	4556:14

	wants
	4411:9

	War
	4381:6

	warm
	4405:20

	warn
	4508:7
	4508:9

	Wartman
	4555:7

	washed
	4375:2

	WASHINGTON
	4365:1
	4365:16
	4365:23
	4366:5
	4366:13
	4366:16
	4366:17
	4366:22
	4367:5
	4367:8
	4367:11
	4367:11
	4367:14
	4367:15
	4367:18
	4367:22
	4368:5
	4368:8
	4368:11
	4368:17
	4369:4
	4369:9
	4369:14
	4369:20
	4370:4
	4370:5
	4384:13
	4524:13
	4527:1
	4532:18
	4532:20
	4532:23
	4532:24
	4533:13
	4533:19
	4534:16
	4535:4
	4535:9
	4557:3
	4557:7

	water
	4374:17
	4374:19
	4374:21
	4375:5
	4375:13
	4375:16
	4375:18
	4376:3
	4378:5
	4382:14
	4383:9
	4383:10
	4383:16
	4383:20
	4384:10
	4386:7
	4386:11
	4387:8
	4390:7
	4394:16
	4394:19
	4394:20
	4396:22
	4403:9
	4406:14
	4410:10
	4410:21
	4411:4
	4411:14
	4411:17
	4411:22
	4411:25
	4412:3
	4412:9
	4412:12
	4416:19
	4419:4
	4419:6
	4419:25
	4420:3
	4423:6
	4427:6
	4428:4
	4431:7
	4444:21
	4454:20
	4460:25

	waters
	4453:16

	wave
	4381:24
	4390:25
	4395:14
	4395:17
	4397:7
	4406:5
	4408:14
	4428:10
	4473:8

	waves
	4382:6

	way
	4380:6
	4384:12
	4428:22
	4429:6
	4435:25
	4449:24
	4452:23
	4452:25
	4468:9
	4490:9
	4490:25
	4491:2
	4491:17
	4503:5
	4508:3
	4522:4
	4526:15
	4541:6
	4544:7
	4551:21

	ways
	4400:3
	4420:5

	wear
	4431:23

	wearing
	4508:5

	weather
	4403:5
	4406:7
	4406:10
	4433:25

	weathered
	4419:3
	4430:15
	4430:15

	weathering
	4393:16
	4400:15
	4409:11
	4418:15

	weatherization
	4403:21

	Wednesday
	4554:8

	week
	4435:17
	4481:6
	4524:18

	weekly
	4530:7

	weeks
	4374:7

	weights
	4418:12

	weir
	4414:9
	4414:10
	4422:23

	Welcome
	4374:3
	4537:20

	Well
	4379:7
	4379:22
	4380:11
	4381:11
	4383:14
	4385:10
	4391:10
	4392:14
	4393:25
	4394:9
	4394:21
	4395:10
	4395:25
	4397:16
	4397:23
	4399:10
	4400:14
	4402:4
	4402:23
	4403:8
	4403:15
	4404:16
	4410:13
	4410:16
	4413:21
	4416:12
	4418:1
	4419:21
	4421:17
	4423:18
	4424:25
	4424:25
	4425:1
	4426:20
	4427:4
	4429:14
	4429:15
	4431:12
	4432:10
	4436:5
	4436:6
	4437:25
	4439:13
	4439:13
	4440:12
	4441:3
	4441:9
	4441:13
	4444:10
	4445:8
	4447:22
	4448:11
	4451:23
	4453:21
	4457:14
	4460:4
	4463:16
	4469:18
	4471:11
	4472:12
	4472:23
	4472:25
	4475:2
	4475:7
	4480:23
	4482:9
	4483:25
	4484:4
	4486:10
	4489:19
	4493:10
	4494:12
	4495:18
	4497:19
	4499:25
	4508:3
	4509:1
	4511:18
	4512:6
	4516:1
	4519:8
	4530:11
	4533:1
	4540:8
	4543:20
	4545:13
	4545:20
	4547:1

	well-established
	4475:8
	4507:20

	well-known
	4507:17

	went
	4381:14
	4395:10
	4410:14
	4439:1
	4450:6
	4450:6
	4450:8
	4450:8
	4481:9
	4486:25
	4522:16
	4545:14

	We're
	4373:4
	4376:10
	4379:8
	4384:6
	4394:10
	4397:9
	4397:10
	4400:22
	4400:23
	4402:6
	4422:7
	4427:15
	4428:16
	4435:25
	4441:19
	4461:5
	4464:19
	4465:24
	4466:1
	4469:10
	4470:19
	4476:20
	4476:25
	4478:2
	4485:17
	4488:25
	4503:9
	4506:3
	4506:4
	4506:6
	4508:3
	4512:16
	4514:13
	4515:3
	4519:18
	4521:9
	4523:12
	4533:3
	4544:10
	4548:16
	4551:22
	4551:22
	4556:2

	Western
	4419:1
	4419:5

	wetland
	4454:2
	4454:9
	4530:17

	wetlands
	4379:18
	4447:25
	4454:24
	4454:25

	we've
	4374:6
	4382:9
	4412:1
	4427:13
	4435:16
	4475:9
	4498:6
	4508:3
	4513:5
	4519:17
	4546:9
	4555:14

	whale
	4448:6
	4451:20
	4451:20

	whales
	4448:18
	4451:23

	Whatcom
	4463:11

	WHEREOF
	4557:21

	wide
	4533:5
	4541:13

	widely
	4394:12
	4505:5

	wider
	4407:12
	4407:15
	4533:8

	widths
	4533:10

	Wildfire
	4553:22

	Wildlife
	4442:12
	4443:14
	4462:14

	Willamette
	4460:15
	4460:16

	William
	4366:18
	4446:16
	4448:21
	4452:21

	WILLIAMSON
	4368:22
	4369:3

	willing
	4457:24
	4485:1

	wind
	4396:1
	4398:25
	4405:10
	4432:7

	window
	4409:7
	4416:2
	4463:20
	4488:2

	winds
	4395:7
	4395:13
	4395:17
	4395:20
	4396:3
	4396:4
	4405:21
	4434:2

	wiped
	4444:18

	withdraw
	4485:1
	4526:3

	witness
	4373:9
	4373:17
	4399:10
	4401:7
	4402:23
	4403:11
	4404:1
	4404:13
	4404:18
	4404:22
	4405:2
	4405:6
	4405:20
	4406:2
	4406:15
	4406:23
	4408:9
	4409:5
	4409:21
	4409:25
	4410:24
	4411:6
	4412:25
	4413:5
	4413:9
	4413:21
	4414:16
	4415:2
	4415:13
	4415:25
	4416:12
	4417:1
	4417:12
	4418:1
	4418:8
	4418:19
	4419:13
	4419:21
	4421:1
	4421:6
	4421:9
	4421:17
	4422:12
	4423:18
	4424:13
	4425:1
	4428:3
	4430:4
	4431:12
	4434:20
	4434:24
	4435:4
	4436:16
	4460:13
	4461:9
	4461:24
	4462:4
	4462:13
	4462:19
	4462:25
	4463:16
	4464:4
	4464:16
	4465:2
	4465:18
	4465:24
	4465:25
	4467:5
	4468:2
	4468:18
	4470:23
	4471:2
	4477:23
	4485:7
	4485:19
	4490:20
	4493:23
	4494:23
	4499:2
	4502:11
	4502:18
	4503:5
	4503:22
	4504:2
	4504:5
	4504:8
	4504:14
	4504:18
	4504:20
	4505:7
	4505:10
	4505:20
	4506:2
	4506:11
	4507:1
	4507:10
	4509:8
	4509:11
	4509:20
	4510:1
	4510:3
	4510:11
	4510:22
	4511:3
	4511:24
	4513:2
	4513:5
	4513:19
	4514:1
	4514:13
	4514:22
	4515:9
	4515:17
	4515:22
	4516:5
	4516:19
	4516:23
	4517:5
	4517:20
	4518:12
	4518:19
	4519:6
	4519:8
	4522:22
	4522:23
	4526:2
	4537:18
	4537:20
	4537:22
	4538:3
	4538:9
	4545:2
	4545:20
	4546:10
	4546:16
	4546:16
	4548:14
	4548:25
	4549:7
	4549:11
	4549:14
	4550:3
	4550:12
	4550:22
	4550:24
	4551:2
	4551:6
	4551:17
	4551:21
	4552:9
	4552:23
	4553:7
	4553:19
	4554:15
	4554:18
	4555:23
	4557:11
	4557:15
	4557:21

	WITNESSES
	-2:1
	4437:5
	4439:7
	4468:2
	4468:3
	4468:20
	4468:22
	4469:13
	4469:15
	4469:20
	4469:22
	4478:20
	4486:16
	4523:15
	4546:8
	4553:9
	4554:24
	4555:5
	4556:2

	witness's
	4470:16

	wondered
	4407:11
	4407:25

	wondering
	4400:21
	4416:5
	4514:16
	4549:22

	wood
	4499:25

	woods
	4453:7

	wording
	4437:16

	words
	4447:1
	4447:25
	4479:12

	work
	4389:25
	4407:25
	4408:12
	4416:3
	4423:6
	4424:24
	4424:25
	4425:3
	4425:24
	4440:9
	4440:10
	4440:16
	4446:15
	4446:18
	4446:18
	4446:22
	4447:21
	4469:1
	4482:15
	4482:16
	4496:10
	4496:16
	4503:3
	4505:12
	4505:25
	4510:6
	4527:22
	4527:23
	4528:3
	4528:23
	4529:4
	4529:9
	4530:3
	4530:6
	4530:10
	4530:19
	4534:17
	4535:2
	4535:5
	4536:3
	4536:16
	4542:12

	worked
	4441:15
	4448:3
	4454:23
	4492:14
	4500:3
	4521:15

	workers
	4497:17
	4521:22
	4522:3
	4522:8

	workforce
	4500:1

	working
	4418:24
	4418:25
	4460:12
	4536:6

	works
	4389:20
	4449:25
	4492:7

	world
	4425:3
	4425:8
	4425:11
	4425:15
	4441:18
	4448:3
	4491:10
	4491:12
	4511:17

	worry
	4511:13
	4511:19
	4512:19

	worst-case
	4386:3
	4386:10
	4386:12
	4401:5
	4426:16
	4433:12
	4445:4

	wounds
	4449:16

	wrapped
	4514:6

	wraps
	4506:8

	Wraspir
	4366:11

	write
	4425:4

	written
	4385:12
	4480:12
	4482:11
	4544:23
	4544:24
	4545:9

	wrong
	4463:6
	4466:13

	www.buellrealtime.com
	4365:25

	WYATT
	4368:22
	4369:3


	Y
	Yakama
	4529:15

	Yeah
	4377:4
	4401:7
	4419:13
	4443:16
	4464:22
	4521:18
	4533:23

	year
	4380:8
	4396:3
	4397:4
	4422:5
	4446:12
	4446:13
	4492:22
	4496:3
	4504:15

	years
	4381:15
	4381:20
	4394:12
	4394:15
	4438:6
	4447:14
	4449:5
	4454:10
	4460:18
	4463:9
	4479:12
	4481:1
	4481:4
	4496:5
	4534:11

	yep
	4456:25
	4456:25

	yesterday
	4381:22
	4385:22
	4390:9
	4391:14
	4395:25
	4421:15
	4423:10
	4435:12
	4435:18
	4441:18

	young
	4488:7


	Z
	zero
	4548:4

	zone
	4535:11





�4365

 01               BEFORE THE STATE OF WASHINGTON

 02           ENERGY FACILITY SITE EVALUATION COUNCIL

 03   ______________________________________________________

 04  In The Matter Of:               )

     Application No. 2013-01         )

 05                                  )

     TESORO SAVAGE, LLC              ) Case No. 15-001

 06                                  )

     VANCOUVER ENERGY DISTRIBUTION   )

 07  TERMINAL                        )

                                     )

 08  

 09  ______________________________________________________

 10                     HEARING, Volume 19

 11                     Pages 4365 to 4557

 12          ADMINISTRATIVE LAW JUDGE CASSANDRA NOBLE

     ______________________________________________________

 13  

                             9:03 a.m.

 14  

                           July 26, 2016

 15  

               Clark College at Columbia Tech Center

 16                18700 SE Mill Plain Boulevard

                   Vancouver, Washington 98683

 17  

 18  

 19  

 20  

     REPORTED BY:  Diane Rugh, CRR, RMR, CCR No. 2399

 21  

 22  Buell Realtime Reporting, LLC

     1325 Fourth Avenue, Suite 1840

 23  Seattle, Washington 98101

     206.287.9066 | Seattle

 24  360.534.9066 | Olympia

     800.846.6989 | National

 25  www.buellrealtime.com

�4366

 01                    A P P E A R A N C E S

 02  ADMINISTRATIVE LAW JUDGE:

 03         Cassandra Noble

            Energy Facility Site Evaluation Council

 04         1300 South Evergreen Park Drive SW

            P.O. Box 43172

 05         Olympia, Washington 98504-3172

            (360) 664-1345

 06         cnoble@utc.wa.gov

 07  

     EFSEC STAFF:

 08  

            Kara Denny

 09         Max Smith

            Tammy Mastro

 10         Stephen Posner

            Sonia Bumpus

 11         Kali Wraspir

            Joan Aitken

 12         Energy Facility Site Evaluation Council

            1300 South Evergreen Park Drive SW

 13         P.O. Box 43172

            Olympia, Washington 98504-3172

 14         (360) 664-1345

 15         Ann C. Essko

            David Stearns

 16         ASSISTANT ATTORNEY GENERAL

            1125 Washington Street SE

 17         P.O. Box 40100

            Olympia, Washington 98504-0100

 18         (360) 586-3633

 19  

     COMMISSIONERS:

 20  

            William Lynch - Chair

 21         1300 South Evergreen Park Drive SW

            P.O. Box 47250

 22         Olympia, Washington 98504-7250

            (360) 664-1361

 23         bilynch@utc.wa.gov

 24  

 25  

�4367

 01  

                 A P P E A R A N C E S (Continued)

 02  

     COMMISSIONERS (Cont.):

 03  

            Jaime Rossman

 04         1011 Plum Street SE

            P.O. Box 42525

 05         Olympia, Washington 98504-2525

            (360) 725-2717

 06         jaime.rossman@commerce.wa.gov

 07         Cullen Stephenson

            300 Desmond Drive

 08         P.O. Box 47600

            Lacey, Washington 98504-7600

 09         (360) 407-6822

            cullen.stephenson@ecy.wa.gov

 10  

            Joe Stohr

 11         1111 Washington Street SE

            Olympia, Washington 98501

 12         (360) 902-2650

            joe.stohr@dfw.wa.gov

 13  

            Dan Siemann

 14         1111 Washington Street SE

            MS 47001

 15         Olympia, Washington 98504-7001

            (360) 902-1104

 16         dan.siemann@dnr.wa.gov

 17         Dennis Moss

            1300 South Evergreen Park Drive SW

 18         P.O. Box 47250

            Olympia, Washington 98504-7250

 19         (360) 664-1164

            dmoss@utc.wa.gov

 20  

            Kenneth Stone

 21         2214 R.W. Johnson Boulevard SW

            P.O. Box 47332

 22         Olympia, Washington 98504-7332

            (360) 570-6642

 23         stonek@wsdot.wa.gov

 24  

 25  

�4368

 01  

 02              A P P E A R A N C E S (Continued)

 03  COMMISSIONERS (Cont.):

 04         Greg Shafer

            P.O. Box 5000

 05         Vancouver, Washington 98666-5000

            (360) 397-2323

 06         greg.shafer@clark.wa.gov

 07         Bryan Snodgrass

            P.O. Box 1995

 08         Vancouver, Washington 98668-1995

            (360) 487-7946

 09         bryan.snodgrass@cityofvancouver.us

 10         Larry Paulson

            8910 NW Lakeshore Avenue

 11         Vancouver, Washington 98665

            (360) 518-1227

 12         lpaulson2015@outlook.com

 13  

     FOR TESORO SAVAGE:

 14  

            Dale N. Johnson

 15         Jay P. Derr

            Tadas A. Kisielius

 16         VAN NESS FELDMAN LLP

            719 Second Avenue, Suite 1150

 17         Seattle, Washington 98104-1728

            (206) 623-9372

 18         dnj@vnf.com

            jpd@vnf.com

 19         tak@vnf.com

 20  

     FOR PORT OF VANCOUVER:

 21  

            David F. Bartz

 22         SCHWABE WILLIAMSON & WYATT

            1211 SW 5th Avenue, Suite 1900

 23         Portland, Oregon 97204

            (503) 222-9981

 24         dbartz@schwabe.com

 25  

�4369

 01              A P P E A R A N C E S (Continued)

 02  FOR PORT OF VANCOUVER:

 03         Connie Sue Martin

            SCHWABE WILLIAMSON & WYATT

 04         1420 5th Avenue, Suite 3400

            Seattle, Washington 98101

 05         (206) 622-1711

            csmartin@schwabe.com

 06  

 07  FOR CLARK COUNTY BOARD OF COMMISSIONERS:

 08         Taylor R. Hallvik

            CLARK COUNTY

 09         1300 Franklin Street, Suite 380

            Vancouver, Washington 98666-5000

 10         (360) 397-2478

            taylor.hallvik@clark.wa.gov

 11  

 12  FOR THE CITY OF VANCOUVER:

 13         Karen L. Reed

            CITY ATTORNEY

 14         415 W. 6th Street

            Vancouver, Washington 98660

 15         (360) 487-8500

            karen.reed@cityofvancouver.us

 16  

 17  FOR COLUMBIA RIVERKEEPER, ET AL.:

 18         Kristen L. Boyles

            Janette K. Brimmer

 19         EARTHJUSTICE

            705 Second Avenue, Suite 203

 20         Seattle, Washington 98104-1711

            (206) 343-7340

 21         kboyles@earthjustice.org

            jbrimmer@earthjustice.org

 22  

 23  

 24  

 25  

�4370

 01             A P P E A R A N C E S (Continued)

 02  

     FOR THE ENVIRONMENT:

 03  

            Matthew R. Kernutt

 04         ASSISTANT ATTORNEY GENERAL

            1125 Washington Street SE

 05         Olympia, Washington 98504-0100

            (360) 586-0740

 06         mattk1@atg.wa.gov

 07  

     FOR COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION:

 08  

            Julie A. Carter

 09         COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

            700 NE Multnomah Street, Suite 1200

 10         Portland, Oregon 97232

            (503) 238-0667

 11         carj@critfc.org

            lotr@critfc.org

 12  

 13  

 14  

     ALSO PRESENT:

 15  

            Amanda Kleiss, Paralegal

 16  

 17  

 18  

 19  

 20  

 21  

 22  

 23  

 24  

 25  

�4371

                                                          4371

     

     

     

 01                           HEARING

                          Volume 19: INDEX

 02  

      WITNESSES:                                        PAGE

 03  

     ELLIOTT TAYLOR

 04  

            Direct Examination By Mr. Kisielius        4374

 05  

            Cross-Examination By Ms. Boyles            4396

 06  

            Recross-Examination  By Ms. Boyles         4432

 07  

            Cross-Examination  By Mr. Kernutt          4432

 08  

            Redirect Examination  By Mr. Kisielius     4433

 09  

     GREGORY CHALLENGER

 10  

            Direct Examination By Mr. Johnson          4435

 11  

            Cross-Examination By Mr. Lothrop           4455

 12  

            Cross-Examination By Mr. Kernutt           4457

 13  

            Redirect Examination By Mr. Johnson        4458

 14  

     J. KELLY THOMAS

 15  

            Direct Examination By Mr. Kisielius        4471

 16  

            Cross-Examination By Ms. Brimmer           4497

 17  

            Redirect Examination By Mr. Kisielius      4501

 18  

            Recross-Examination By Ms. Brimmer         4520

 19  

            Redirect Examination By Mr. Kisielius      4520

 20  

     JO REESE

 21  

            Direct Examination By Mr. Johnson          4523

 22  

            Cross-Examination By Ms. Carter            4537

 23  

     MARC BAYER

 24  

            Direct Examination By Mr. Kisielius        4538

 25  

            Recross-Examination By Ms. Brimmer         4552

�4372

                                                          4372

     

     

     

 01  

     

 02                          EXHIBITS

     

 03   NUMBER                                           REF'D

     

 04   Exhibit 0001-008233-PCE........................    4531

     

 05   Exhibit 0001-008233-PCE........................    4531

     

 06   Exhibit 0063-000006-PCE........................    4442

     

 07   Exhibit 0108-000001-TSS........................    4378

     

 08   Exhibit 0234-000149-TSS........................    4443

     

 09   Exhibit 0260-000016-TSS........................    4528

     

 10   Exhibit 0279-000025-TSS........................    4525

     

 11   Exhibit 0356-000007-TSS........................    4524

     

 12   Exhibit 0372...................................    4553

     

 13   Exhibit 5332...................................    4467

     

 14  

     

 15  

     

 16  

     

 17  

     

 18  

     

 19  

     

 20  

     

 21  

     

 22  

     

 23  

     

 24  

     

 25  

�4373

                         KISIELIUS / TAYLOR

     

     

     

 01                        PROCEEDINGS

     

 02              JUDGE NOBLE:  Are the parties ready to

     

 03  proceed?  Good morning.  It's July 26th today, 9:03 a.m.

     

 04  We're back on the record before the Energy Facility

     

 05  Siting Council in the Matter of Application Number

     

 06  2013-01, Vancouver Energy Distribution Terminal.

     

 07              I note that we have Ms. Rugh back as our

     

 08  court reporter.  And I also have been told that one

     

 09  witness that has previously indicated to be testifying

     

 10  today, which would be Mr. Roach, who will be testifying

     

 11  instead on Thursday.

     

 12              Is there anything we need to do before we

     

 13  get started with testimony this morning?

     

 14              MR. KISIELIUS:  Not from the applicant, Your

     

 15  Honor.

     

 16              JUDGE NOBLE:  Are you ready to call your

     

 17  first witness?

     

 18              MR. KISIELIUS:  Yes, Your Honor.  The

     

 19  applicant would like to call Dr. Elliott Taylor.

     

 20              JUDGE NOBLE:  Good morning, Dr. Taylor.

     

 21  Would you raise your right hand, please.

     

 22                       ELLIOTT TAYLOR,

     

 23     having been first duly sworn, testified as follows:

     

 24  ///

     

 25  ///
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                         KISIELIUS / TAYLOR

     

     

     

 01                     DIRECT EXAMINATION

     

 02  BY MR. KISIELIUS:

     

 03     Q.   Welcome back, Dr. Taylor.

     

 04     A.   Thank you.

     

 05     Q.   I'd like to ask a couple questions about some of

     

 06  the testimony that we've heard over the course of the

     

 07  last two weeks or so, and to start with I'd like to ask

     

 08  you about formation of oil particulate aggregates.

     

 09  There was some testimony in recent days of Ms. Kat

     

 10  Brigham and Mr. Blaine Parker on that topic.

     

 11          Did you review that today?

     

 12     A.   I did.

     

 13     Q.   Okay.  So maybe before we get into the details

     

 14  I'd just like first for context, can you briefly talk

     

 15  about the formation of oil particulate aggregates?

     

 16     A.   Certainly.  In the natural process of oil within

     

 17  the water systems, what can happen are two pretty

     

 18  similar but distinct processes, and that is oil can

     

 19  interact with material that's within the water column.

     

 20  One form is that oil can contact sediment, that's

     

 21  sediment or other material that's suspended in the water

     

 22  column, and in making that contact you form a combined

     

 23  particle.  So that's the aggregate.

     

 24          The other process is one where these

     

 25  aggregate -- particles actually contact the oil itself,
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 01  say, stranded oil on a shoreline and in that contact

     

 02  will pick up small bits of oil and then get washed off.

     

 03  And so that's another form of this oil-particle

     

 04  interaction.  So one is oil encountering sediments that

     

 05  are suspended or material suspended in the water column,

     

 06  and the other one is that suspended material actually

     

 07  contacting oil and may be stranded and then lifting bits

     

 08  of that away.  Sort of a natural dispersal process.

     

 09     Q.   Are we talking about how submerged oil becomes

     

 10  sunken oil?

     

 11     A.   No, not necessarily.  This is a -- you're

     

 12  forming the aggregate but the aggregate has to be more

     

 13  dense than the water itself to -- and there has to be

     

 14  limited lifting from turbulence in order for those

     

 15  particles to settle.  So you can form aggregates that

     

 16  are very, very close to or even lighter than the water

     

 17  itself, in which case they'll be suspended.  If there's

     

 18  turbulence they'll be entrained in the water column.

     

 19          And then depending on the actual density of the

     

 20  aggregate, if you have no turbulence then that aggregate

     

 21  itself may remain suspended, it may slowly float, or it

     

 22  may sink.  It just depends on what the actual combined

     

 23  density of the aggregate is.

     

 24     Q.   So again, just for context, can you remind us

     

 25  your conclusion on that topic given the API gravity
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 01  range of oils that the facility will handle?

     

 02     A.   Yes.  So the facility is looking at 1545 API,

     

 03  and those are all oils that will float on the water

     

 04  column.  And as I mentioned in previous testimony, if

     

 05  you have a right combination of sufficient energy and

     

 06  sufficient suspended material then you can get some

     

 07  portion of oil to interact and form these oil

     

 08  particulate aggregates.  But that is likely a small

     

 09  percentage of what would be the fate of a spill itself,

     

 10  and particularly we're talking about the heavier

     

 11  products.

     

 12     Q.   What about the conditions, typical conditions in

     

 13  the Columbia River?

     

 14     A.   So the typical conditions of the Columbia River

     

 15  are you need a lot of energy.  So in some locations you

     

 16  may have that kind of energy conditions, but in general

     

 17  you don't have the energy conditions, and more

     

 18  significantly you don't typically have the suspended

     

 19  sediment load that you need to form a significant amount

     

 20  of oil particulate aggregate.

     

 21     Q.   So thank you for that context.

     

 22          I think switching now to Ms. Brigham's and Mr.

     

 23  Parker's testimony on this topic, they suggested that

     

 24  vegetation, things like algae and milfoil, could also

     

 25  act in that capacity.  So I want to ask you a couple
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 01  questions about that.

     

 02          First, are you familiar with the vegetation of

     

 03  the river and where does it grow?

     

 04     A.   Yeah.  I certainly have seen plenty of beds or

     

 05  vegetation along different portions of the riverbank

     

 06  depending on where you are along the river.  There are

     

 07  locations.  And I think even in their testimony they

     

 08  indicated in areas where you have a sort of flow you can

     

 09  get a lot of the algae and growth.

     

 10     Q.   Okay.  Let's talk now about what happens in the

     

 11  event of a spill in the vicinity of some of that

     

 12  vegetation.  I think Mr. Parker relied on your testimony

     

 13  to conclude that vegetation would have the same effect

     

 14  as sediment, and then he goes on to say that when the

     

 15  plants die they sink to the bottom with the oil.

     

 16          So what's your response to that testimony?  Is

     

 17  the interaction between vegetation and oil the same

     

 18  thing as oil aggregate formation?

     

 19     A.   It's not the same thing.  There's -- first of

     

 20  all, if you have a spill that enters, a portion of that

     

 21  oil gets transported into the bed of vegetation, then

     

 22  you can expect some of that oil to be -- make contact

     

 23  with the vegetation, clearly, and likely will stay

     

 24  there.  Vegetation, particularly at the surface, kind of

     

 25  tend to slow the movement of the oil and so it'll hang

�4378

                         KISIELIUS / TAYLOR

     

     

     

 01  in there to a certain extent.

     

 02          If there is a suspended load of vegetation, so

     

 03  some of the dead detritus in vegetation -- (Court

     

 04  reporter interruption.)  Detritus in vegetation is

     

 05  suspended in the water column then there can, like

     

 06  sediment, there can be an oil particulate aggregate

     

 07  formed, or OPA.  But again, that would be likely and

     

 08  very smaller, much smaller contribution towards the fate

     

 09  of the oil relative to the floating.

     

 10     Q.   Let's switch subjects and talk about the gravity

     

 11  of the oil, and here I'm referring to Dr. Rice's

     

 12  testimony.  Dr. Rice testified to a chart that your

     

 13  colleague used showing recovery times for marshes

     

 14  exposed to oil spills.

     

 15          Are you familiar with that?

     

 16     A.   Yes, I am.

     

 17              MR. KISIELIUS:  And, actually, Ms. Mastro,

     

 18  if we could pull up Exhibit 108, in case you need to

     

 19  refer to it.

     

 20  BY MR. KISIELIUS:

     

 21     Q.   I want to focus on Dr. Rice's testimony.  He

     

 22  suggested that lighter oil like Bakken and heavier oil

     

 23  like dilbit account for the oils that were more

     

 24  persistent.  And so I want to break that down a little

     

 25  bit.  Let's start with just his characterization of the
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 01  oils themselves.

     

 02          I think Dr. Rice said dilbit -- and this is a

     

 03  quote from his testimony -- is very heavy, among the

     

 04  very heaviest of oils.  And he called Bakken like a fuel

     

 05  oil and among the thinnest of crudes.

     

 06          Do you agree with that characterization?

     

 07     A.   Well, as I mentioned before in my testimony, the

     

 08  two oils that we're talking about, the dilbit and

     

 09  Bakken, are within a range of oil types and so they're

     

 10  not at the extreme ends.  There are products that are

     

 11  lighter than Bakkens and there are certainly a number of

     

 12  products that are heavier than dilbits.  So they're

     

 13  within the range of the full range of hydrocarbons.

     

 14     Q.   Now, with that context, Dr. Rice said, as to

     

 15  this chart that's now shown on the screen, that given

     

 16  those two ranges of oil, he said those happen to be the

     

 17  two different types of oils in this chart here that have

     

 18  the most persistence and the most damage to wetlands and

     

 19  cause the least amount of recovery per unit time.

     

 20          So in your opinion, what, if anything, does the

     

 21  type of oil have to do with the listings in the chart?

     

 22     A.   Well, the first thing that I should point out is

     

 23  there is no dilbit or Bakken spill in that list.  None

     

 24  of those spills encompasses either one of those lists,

     

 25  so you've got to put that to the side.
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 01          But there's a lot of other factors that play

     

 02  into the recovery and persistence.  Long-term

     

 03  persistence has a lot to do with oil loading, so how

     

 04  much actually was deposited, where it was deposited, if

     

 05  it was on a marsh platform or if it actually made its

     

 06  way into the marsh soils itself, and then the natural

     

 07  flushing that takes place in that habitat.  So the time

     

 08  of year.

     

 09          There's a number of factors that play into that.

     

 10  And I think this report, which is the Michel and

     

 11  Rutherford report, as well as their API report which was

     

 12  sort of an expanded version of this report, explains

     

 13  that in more detail.

     

 14     Q.   Does the type and extent of response and

     

 15  recovery measures have anything to do with the time

     

 16  impact shown on this chart?

     

 17     A.   Very much so.  I think that this is really one

     

 18  of the objectives of the study itself was to learn from

     

 19  the history of treatment, not just types of spills but

     

 20  the treatment that was done on those spills and whether

     

 21  there was a net benefit gained from that treatment or

     

 22  not.  In some cases we know, and there's good examples

     

 23  here, and that's what the paper goes on to talk about,

     

 24  cases where overly aggressive treatment actually delayed

     

 25  recovery.
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 01          And so the key there is to understand that if

     

 02  oil does get into a marsh, you need to be judicious

     

 03  about what treatment techniques you're going to use and

     

 04  to what extent you're going to use those in the marsh.

     

 05     Q.   And can you explain, I think Dr. Rice talked

     

 06  about the very first entry was the Gulf War oil spill,

     

 07  and he said he didn't want to discuss that one because

     

 08  it's an anomaly.

     

 09          Is that the reason why that's even on the chart?

     

 10  Does it reflect --

     

 11     A.   Well, it's on the chart, clearly, because

     

 12  there's a -- you're looking at a history of spills, and

     

 13  so it's on the chart because that is a historical spill

     

 14  that's been studied to a fairly decent degree.  It went

     

 15  untreated for many, many years, and finally in some

     

 16  limited locations some treatment was done.

     

 17          So there's follow-up and there's the opportunity

     

 18  to look at the recovery or non-recovery, the delayed

     

 19  recovery of very, very heavily oiled marsh in that case

     

 20  that was not treated for many years.

     

 21     Q.   Staying on this topic, the nature of the oils

     

 22  that were -- that this facility will handle, yesterday

     

 23  Mr. Holmes talked about an experiment he ran in which he

     

 24  concluded that even a one-foot wave could drive oil to

     

 25  the bottom of his tank.
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 01          Are you familiar with that testimony?

     

 02     A.   Yes.

     

 03     Q.   And can you explain what's occurring in this

     

 04  experiment?

     

 05     A.   In that case -- I mean I don't know if he

     

 06  mentioned that the one-foot waves that drove oil to the

     

 07  bottom of the tank, I have no idea how deep that tank

     

 08  was.  So that was a question.

     

 09          But that process is that turbulence that we've

     

 10  spoken of.  And as I mentioned in previous testimony,

     

 11  one of the natural processes of oil is if you have

     

 12  turbulence you're going to get some of that oil can

     

 13  break into droplets, become entrained temporarily in the

     

 14  water column, and once the turbulence ceases those

     

 15  droplets would refloat to the surface.

     

 16     Q.   Is that the same thing as sinking?

     

 17     A.   No, no.

     

 18     Q.   Switch topics here and talk about the Mobil Oil

     

 19  spill and Dr. Rice's testimony about the Mobil Oil

     

 20  spill.  So first and foremost, Dr. Rice said he couldn't

     

 21  remember the API gravity of the oil involved in that

     

 22  spill but suggested that it was a, quote, medium oil

     

 23  roughly, not as thin as Bakken oil, not as heavy as

     

 24  dilbit.

     

 25          Do you agree with that characterization of the
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 01  oil that was spilled in that incident?

     

 02     A.   No.

     

 03     Q.   Can you tell us what your understanding is?

     

 04     A.   Yes.  The NOAA report is very specific.  It

     

 05  tells -- it provides information on the tanks that were

     

 06  ruptured and the oil that was lost from those tanks.

     

 07  The API gravities were 12 1/2, 11 1/2, and 5 1/2 API.

     

 08  And if you recall, an API of 10 is the same as fresh

     

 09  water.  So, for instance, the tank that lost 5.5, that's

     

 10  oil that is heavier than fresh water.  It's a clear

     

 11  sinker.

     

 12     Q.   And how do all three oils compare to the range

     

 13  that will be handled at this facility?

     

 14     A.   Well, they're all heavier.

     

 15     Q.   So Dr. Rice said that in response to that spill

     

 16  that they detected oil in the water column and they

     

 17  detected oil in the sediments downstream.

     

 18          Given what you've just explained of your

     

 19  understanding of the spilled oil, does it surprise you

     

 20  that oil was in the water column and then the sediments

     

 21  downstream?

     

 22     A.   Not at all.

     

 23     Q.   And would you expect the same amount of that if

     

 24  oils of the API range that this facility will handle

     

 25  were spilled?
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 01     A.   No.  Again, the API range for the facility are

     

 02  higher so they're all lighter than what was spilled.

     

 03  Even the heaviest of what is being contemplated for the

     

 04  facility is lighter than even the lightest of what was

     

 05  spilled in the Mobil Oil spill.

     

 06          So we're going to see a lot more oil -- there's

     

 07  going to be oils largely, again, will be floating on the

     

 08  surface.  There may be some entrainment temporarily

     

 09  where you have turbulence and vertical movement within

     

 10  the water column but then likely to resurface.

     

 11     Q.   He testified that oil from that spill got all

     

 12  the way to the mouth of the river in less than three

     

 13  days, then was carried north up to the Washington coast

     

 14  to a couple of bays.

     

 15          So I want to ask you, based on the review of the

     

 16  NOAA report, do you agree with that testimony and to

     

 17  what degree did it reach the mouth, to what degree did

     

 18  it travel outside of the mouth of the river?

     

 19     A.   There were -- sampling was done and there were

     

 20  reports both in the NOAA report and in the Park, based

     

 21  on the international conference, that there was very

     

 22  light and scattered tar balling along the beaches

     

 23  immediately north of the Columbia River mouth.  There

     

 24  was sampling done so there was corroboration that there

     

 25  were cases, instances of oil along the shorelines, but
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 01  both of them were characterized as very light oiling.

     

 02          The NOAA report goes on to say that it was very

     

 03  quickly diminished over time.  And when they talk about

     

 04  the razor clam impact, which they say was negligible due

     

 05  to two things, one, black razor clams in the area, but

     

 06  secondly because there was negligible shoreline oiling.

     

 07     Q.   In your opinion, would you expect the same

     

 08  result in terms of transport to the mouth of the river

     

 09  given today's spill response capabilities?

     

 10     A.   Well, given today's spill response capabilities,

     

 11  it's a very different picture today.  As we have heard

     

 12  in my testimony, both written and verbal, there's a

     

 13  tremendous amount of response capability in the river

     

 14  now compared to what was available in 1984.  You have

     

 15  prepackaged deposed equipment up and down the river.

     

 16  There's requirements for response times, planning

     

 17  standards that have you moving equipment and personnel

     

 18  into predefined targeted locations and GRPs for

     

 19  protection, for containment, for recovery.

     

 20          So it would be a completely different response

     

 21  today relative to what happened in '84.

     

 22     Q.   Yesterday Mr. Holmes -- on the same topic of

     

 23  transport, Mr. Holmes said that it was highly likely in

     

 24  his opinion that a spill near the facility would reach

     

 25  the ocean.  So can you make judgments about the
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 01  likelihood of spilled oil reaching the ocean from your

     

 02  tabletop spill drill?

     

 03     A.   We certainly looked at a worst-case spill.  In

     

 04  our case we were looking at the full -- you know, we had

     

 05  to assume that there was going to be a full rupture of

     

 06  the largest tank and somehow that all managed to get

     

 07  into the water.  So that was our basic assumption.

     

 08          That assumption, of course, is a volume that's

     

 09  greater than what a vessel spill would be even if you

     

 10  lost the full load of the vessel.  So the worst-case

     

 11  from a tank being suddenly in the water is still more

     

 12  than the vessel worst-case spill.

     

 13          We looked at the likely advancing trajectory,

     

 14  the leading edge of that oil downstream, and we looked

     

 15  at the equipment that would be put in place to recover

     

 16  that oil, deflect the oil to protect sensitive areas

     

 17  downstream.  There may be some traces of oil that can

     

 18  progress further downriver.  How far I would not know.

     

 19  But I would think that given today's response

     

 20  capability, what might reach the mouth of the river will

     

 21  be minimal -- probably, first of all, non-recoverable

     

 22  traces of oil that would make it, if it made it to the

     

 23  mouth of the river.  If it were a Bakken spill, I don't

     

 24  think we'd see anything.

     

 25     Q.   Let me ask, you said you were measuring or
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 01  assuming the spill response capabilities downriver.

     

 02     A.   Uh-huh.

     

 03     Q.   What amount of recovery did you assume for those

     

 04  response measures?  Is there a planning standard that

     

 05  you use?

     

 06     A.   When the -- yes.  Amongst other things, when you

     

 07  look at recovery, in the planning standards you're

     

 08  looking at what you can collect off the water, so you're

     

 09  looking at skimming systems.  And when you have a

     

 10  specific requirement for a skimmer, say you need to

     

 11  have, say, a 50-barrel-per-day skimming recovery

     

 12  capacity, what we typically do is we take a skimmer but

     

 13  then we de-rate it.

     

 14          The nameplate or what the manufacturer says is

     

 15  one thing, but typically in our planning standards what

     

 16  we'll assume is that we can only get 20 percent of that

     

 17  recovery from what the manufacturer says.  And so that

     

 18  when we talk about recovery capability, we talk about an

     

 19  effective daily recovery capacity or an EDRC.  And that

     

 20  is typically 20 percent de-rated over what the

     

 21  manufacturer says.

     

 22          Now, in practicality you may do much, much

     

 23  better, and in many tests skimmers can do much, much

     

 24  better than that 20 percent of the nameplate.  But that

     

 25  just gives you a conservative measure so when you have a
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 01  specific recovery capacity, and the analysis we did of

     

 02  the capacity, skimmer capacity for that scenario, the

     

 03  numbers that you see for effective daily recovery

     

 04  capacities are a fifth of what the actual nameplate is.

     

 05     Q.   Let's stay on this topic of booms and other

     

 06  response measures.  Dr. Rice acknowledges he's not a

     

 07  response expert, but also he called into question the

     

 08  ability to use booms in the river.  I think he said,

     

 09  "It's just hard for me to concede that booms are going

     

 10  to be effective."  And here I think he was referring to

     

 11  the currents expected in the river.

     

 12          So to start with, you've been involved in spill

     

 13  responses in a variety of environments; is that right?

     

 14     A.   Yes.

     

 15     Q.   And have you been involved in responses in what

     

 16  you would consider to be more difficult conditions from

     

 17  the standpoint of current than the Columbia River?

     

 18     A.   Yes.

     

 19     Q.   Okay.  What's your response to Dr. Rice's

     

 20  testimony that it's hard to concede that booms are going

     

 21  to be effective?

     

 22     A.   Booms -- boom needs to be configured for the

     

 23  current conditions, and I think about any spill

     

 24  responder who has been practicing, exercising, who have

     

 25  done their homework knows that you have to accommodate
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 01  the boom for different currents.  The faster the current

     

 02  the less angle of attack you have relative to the

     

 03  current.

     

 04          So when you talk about, you know, one knot, that

     

 05  typically is the limit where if you were putting a boom

     

 06  perpendicular to the current you're going to start to

     

 07  lose oil and material underneath the boom.  So what do

     

 08  you do, you angle the boom, and you angle the boom into

     

 09  the current so that you don't have that same force on

     

 10  the boom face and it's not trying to entrain the oil

     

 11  underneath it.  And the faster the current the tighter

     

 12  the angle.

     

 13          So it's certainly able to use boom at different

     

 14  current speeds.  Even the GRPs have tables in them that

     

 15  indicate if the current is 1, 2, 3 knots, these are the

     

 16  angles you need to use.

     

 17     Q.   What about other techniques using booms to

     

 18  address efficiency?  Can you explain?  I think Dr. Rice

     

 19  acknowledged you can put booms in sequence.

     

 20          Can you explain how that works?

     

 21     A.   Right.  So everything I'm talking about right

     

 22  now is just fixed boom.  And so if you, for instance,

     

 23  want to deflect oil, intercept oil and deflect it to a

     

 24  collection point, you would position a boom out there to

     

 25  do that work, and then you may put another line of boom
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 01  behind it and a third line behind that and a series of

     

 02  cascading boom arrangements.  So each successive line is

     

 03  more protective, it's going to be more efficient,

     

 04  ultimately, as you add up each one of these.  But these

     

 05  are all fixed boom configurations.

     

 06          The other operation, of course, with boom is to

     

 07  move the boom through the water to collect oil.  And

     

 08  that's what we typically will call sweep operations.

     

 09     Q.   So yesterday Mr. Hicks testified also to the

     

 10  effectiveness of booms and said, "In my view, 68

     

 11  percent, even 91 percent collection efficiency is not

     

 12  acceptable in the Columbia River."

     

 13          So do you determine or estimate the recovery

     

 14  rate of a spill response based on one particular -- the

     

 15  effective rate of one particular measure?

     

 16     A.   No, not at all.  I mean, any response is going

     

 17  to entail multiple lines of boom, multiple recovery

     

 18  systems, multiple containment systems.  And then

     

 19  importantly, we can't forget that boom is also used to

     

 20  protect areas, so it's used to deflect or keep oil out

     

 21  of sensitive areas.  A lot of the GRPs are calling for

     

 22  exactly that.

     

 23          And when we talk about efficiency, I think in

     

 24  his case he was talking about the Current Buster 2 that,

     

 25  you know, as currents increase or as wave chop
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 01  increases, that particular device, the Current Buster,

     

 02  loses some of its very high rated efficiency.  I mean

     

 03  it's rated up in the almost 99 percent under -- within

     

 04  its normal operating range.  And if you go outside of

     

 05  that normal operating range it may start to lose some

     

 06  efficiency.

     

 07          But that's just one single system that's

     

 08  actually doing recovery.  There will be another one

     

 09  behind it plus all the boom lines and all the other

     

 10  skimmers that will be operating as well.  So we don't

     

 11  characterize the response based on a single system at

     

 12  all.

     

 13     Q.   Let's focus for a second on the Current Buster

     

 14  boom.  Mr. Hicks testified to that yesterday and some

     

 15  Internet research he had done on that technology.  Are

     

 16  there a variety of models of Current Buster?

     

 17     A.   Yes.

     

 18     Q.   And can you remind us which one is positioned at

     

 19  the site currently?

     

 20     A.   Current Buster 2.

     

 21     Q.   Is that the same model as the one that he

     

 22  described that requires large boats to deploy?

     

 23     A.   No.  You don't need large deep draft vessels to

     

 24  deploy Current Buster 2.

     

 25     Q.   And have the models been deployed at currents of
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 01  5 knots?

     

 02     A.   The model has been deployed in currents of 5

     

 03  knots.  It's typically been used extensively, for

     

 04  instance, in Alaska where they have currents of 5 knots

     

 05  or more.

     

 06     Q.   Going back to Dr. Rice's testimony, he questions

     

 07  the ability to respond in a timely manner to a spill on

     

 08  the Columbia, whether at the facility, from a

     

 09  derailment, or from the vessel.  I think he said,

     

 10  "You're really going to have booms already there so it's

     

 11  a problem."

     

 12          What's your view about the available spill

     

 13  response resources along the river?

     

 14     A.   Well, again, going back to our conversation

     

 15  about the Mobil Oil spill, I mean what we have now is so

     

 16  vastly different than what we had in '84.  There are

     

 17  deposed equipment is pre-positioned up and down the

     

 18  river, exercises done routinely.  Clearly, having

     

 19  equipment at the facility and likely to be predeployed

     

 20  in cases of transfers does mean that your response times

     

 21  are going to be very, very quick.

     

 22          If it's more remote locations there may be a

     

 23  transport time involved.  But there are -- again, the

     

 24  homework that's gone into the GRP to try to identify

     

 25  staging areas, boat ramps and locations where you can
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 01  access the river via road or via boat are all with the

     

 02  goal of shortening that response time.

     

 03     Q.   Dr. Rice also testified about a specific

     

 04  incident on the Mississippi, and said, "Booming wasn't

     

 05  able to get there.  The recovery here was .3 percent; .3

     

 06  percent, that's not very much to recover.  It was Bakken

     

 07  oils that moved easily."  So it seems like his

     

 08  explanation suggested no booms were used.

     

 09          Is it fair to judge the effectiveness of spill

     

 10  response based on an example of where booms were not

     

 11  deployed quickly?

     

 12     A.   I would say that that's not likely the case

     

 13  here.  I would think that booms in any spill on the

     

 14  Columbia River could be deployed very, very quickly.

     

 15  But a Bakken, very light crude oil like Bakken is going

     

 16  to undergo very vapid weathering quickly.  And so if a

     

 17  boom is not deployed quickly then there will be a

     

 18  tremendous loss of that oil through natural evaporation

     

 19  processes and natural dispersion processes.

     

 20     Q.   Dr. Rice also talked about the Enbridge pipeline

     

 21  spill, again acknowledging it was allowed to spill for

     

 22  17 or 18 hours before it was discovered.

     

 23          Does that, again, explain the limited recovery

     

 24  from that type of a spill?

     

 25     A.   Well, I wouldn't say there was a limited
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 01  recovery from that spill because there certainly was

     

 02  recovery, but that delay certainly allowed oil movement

     

 03  further downriver and allowed it to progress further

     

 04  downriver.  But I would not at all expect anything like

     

 05  a 17- or 18-hour delayed response here.

     

 06     Q.   On that specific spill Dr. Rice talked about the

     

 07  persistence of the spilled oil being measured in

     

 08  decades.  Do you agree?

     

 09     A.   Well, there may be small traces of oil.  I don't

     

 10  expect that they would -- if we're talking on orders of

     

 11  decades, no.  I think there may be on the order of

     

 12  years.  But these are very widely dispersed traces and

     

 13  very degraded oil.  I don't think it would be anything

     

 14  that you would be able to significantly quantify for

     

 15  very much -- for very many years.

     

 16     Q.   He also compared to the Deep Water Horizon.  Is

     

 17  that in your mind a fair comparison to determine what

     

 18  you'd expect to recover from a spill response?

     

 19     A.   The Deep Water Horizon was a completely

     

 20  different type of situation.  I mean that's a deep water

     

 21  well blowout, so it's very, very different from what we

     

 22  would see here.

     

 23     Q.   And still on the topic of spill response

     

 24  techniques, Mr. Holmes talked about the use of

     

 25  dispersants.
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 01          Are dispersants used in the Columbia River in a

     

 02  spill response?

     

 03     A.   No, not at all.

     

 04     Q.   Just a couple more questions.

     

 05          There's been a lot of testimony in the last

     

 06  several days about conditions on the Columbia River, and

     

 07  there's some testimony about high winds and chop.

     

 08          To your understanding, do those conditions apply

     

 09  in the vicinity of the terminal?

     

 10     A.   Well, when we went through and looked at the

     

 11  characterization at the facility itself, that would not

     

 12  be the standard conditions at the facility.  You don't

     

 13  have high sustained winds at the facility, you don't

     

 14  have a significant wave chop at the facility.  There may

     

 15  be occasions when you have a storm blow through, a

     

 16  northern blow through, something that will temporarily

     

 17  create maybe high winds, more wave chop.  But that would

     

 18  be a temporary, limited event at the facility itself.

     

 19          And as we talked about before, if the conditions

     

 20  are such that it's sustained winds, for instance, of 35

     

 21  miles an hour, there's no transfer operations and the

     

 22  vessels back up.

     

 23     Q.   To your understanding, where on the river would

     

 24  you tend to find those types of conditions?

     

 25     A.   Well, we heard yesterday, for instance, in the
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 01  Gorge, clearly it's a wind surfing paradise so you have

     

 02  a lot of high energy conditions through many days of the

     

 03  year and you have good winds.  So in that specific

     

 04  location where the winds are funneled through the Gorge,

     

 05  you have a higher energy condition.

     

 06     Q.   And did you hear anything in the testimony that

     

 07  you reviewed that would force you to change your

     

 08  conclusions or your analysis?

     

 09     A.   No.

     

 10              MR. KISIELIUS:  I have no further questions,

     

 11  thank you.

     

 12              JUDGE NOBLE:  Cross-examination?

     

 13                      CROSS-EXAMINATION

     

 14  BY MS. BOYLES:

     

 15     Q.   Good morning, Dr. Taylor.

     

 16     A.   Good morning.

     

 17     Q.   My name is Kristen Boyles, I'm the lawyer for --

     

 18  a lawyer for one of the intervenors.  I just have a few

     

 19  questions.

     

 20          Do the booms that you're discussing, the regular

     

 21  booms, effectively trap or capture submerged oil?

     

 22     A.   If it's oil that's in the water column itself,

     

 23  the standard boom will not trap that.  The standard boom

     

 24  is designed to intercept oil that's on the surface.

     

 25     Q.   Do you know if there's a larger suspended
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 01  sediment load near the mouth of the Columbia River?

     

 02     A.   It varies.  It varies not only geographically

     

 03  but it also varies temporally, so at different times of

     

 04  the year you have different sediment loads.  But I don't

     

 05  know what the numbers are near the mouth, but I do know

     

 06  in this instance that you have a little bit more

     

 07  entrainment just from wave action and in some of the

     

 08  flats.

     

 09          But again, when we're talking about the

     

 10  oil-sediment interaction, we're typically looking at

     

 11  very high sediment loads, somewhere on the order of 200

     

 12  to 300 milligrams per liter.  And I do not believe we

     

 13  reached those concentrations.

     

 14     Q.   Do you know how many of the NOFI Current Busters

     

 15  the project will have?

     

 16     A.   Well, two are what they're talking about right

     

 17  now.  Sorry, go ahead.

     

 18          In my understanding there's some other ones that

     

 19  are being procured for some of the river co-op itself.

     

 20     Q.   I guess that was my next question.

     

 21          Do you know where they're going to be deployed?

     

 22  Where are they going to be kept?

     

 23     A.   Well, one is certainly kept at the facility,

     

 24  it's right at the facility.  I don't know what the plan

     

 25  is for prepositioning the other Current Busters.
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 01     Q.   And do I understand that sometimes the use of

     

 02  booms, and in fact a series of booms, can deflect oil

     

 03  toward the shore?

     

 04     A.   An arrangement can be done to purposely redirect

     

 05  oil to a collection point along the shoreline, yes.

     

 06     Q.   And do you understand that some of the shoreline

     

 07  areas are tribal Indian fishing sites?

     

 08     A.   Yes.

     

 09              MS. BOYLES:  That's all I have.

     

 10              MR. KERNUTT:  I don't have any questions

     

 11  based on counsel's questions.

     

 12              JUDGE NOBLE:  Redirect?

     

 13              MR. KISIELIUS:  None, Your Honor.

     

 14              JUDGE NOBLE:  Council questions?

     

 15              Mr. Shafer?

     

 16              MR. SHAFER:  Dr. Taylor, thank you for your

     

 17  testimony today.

     

 18              As I was listening, I was just kind of

     

 19  thinking of two different scenarios.  One would be an

     

 20  emergency response under let's say ideal conditions;

     

 21  middle of the day, sunshine, calm conditions where

     

 22  hopefully there would be a high likelihood of success.

     

 23  But that same spill, heaven forbid that there should be

     

 24  one, but let's say if that were to occur in the middle

     

 25  of the night, pitch-black darkness, high wind
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 01  conditions, storm.

     

 02              And so I'm trying to play out under the same

     

 03  spill conditions, what would be the success of the

     

 04  response in either of those two scenarios?  Could you

     

 05  help us with that?  Let's say if the ideal conditions we

     

 06  have maybe a 90 percent -- what we consider a 90 percent

     

 07  success rate, with that same spill condition under

     

 08  terrible conditions, how much does that drop?  Is it in

     

 09  half, is it a third, is it a quarter?

     

 10              THE WITNESS:  Well, clearly, different

     

 11  environmental conditions are going to make a response

     

 12  more challenging or less challenging.  I'd hate to try

     

 13  to put a percent number on success, if you will.  If you

     

 14  measure success as how much oil that was spilled is

     

 15  recovered, the challenge there is if you have a Bakken

     

 16  spill, you can know right off the top of the bat that a

     

 17  lot of that is going to be lost through natural

     

 18  processes, period, even under ideal conditions, because

     

 19  there's just natural high evaporation.

     

 20              So you can't just measure success on how

     

 21  much was spilled and how did I recover.  You need to --

     

 22  boom becomes more difficult to deploy when you have the

     

 23  higher current conditions.  But we have tools like the

     

 24  Current Buster, like boom vanes that allow us to --

     

 25  (Court reporter interruption.)  Vanes, v-a-n-e-s, that
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 01  allow a boom to be deployed under more adverse

     

 02  conditions or faster currents, you don't even need a

     

 03  boat, with a boom vane.  So there are ways that we can

     

 04  tackle things to sort of compensate for more difficult,

     

 05  challenging conditions.

     

 06              I would say that you have to -- under more

     

 07  demanding conditions you're going to have to be more

     

 08  conservative about the leading edge, where it's located.

     

 09  You're going to have to put in place a greater sequence

     

 10  of intercept points and collection points and protection

     

 11  points downstream than you would under ideal conditions

     

 12  so your response is going to spread out further.

     

 13              But -- and if it's sustained like that,

     

 14  well, then part of the natural process of that higher

     

 15  energy is also leading to a faster weathering of the oil

     

 16  itself anyway.  So those processes of evaporation and

     

 17  natural dissolution and dispersion happen faster when

     

 18  you have that high energy condition.  So there's going

     

 19  to be a natural tendency to have a greater loss of the

     

 20  oil through natural processes under those conditions.

     

 21              MR. SHAFER:  I'm just wondering if maybe

     

 22  we're getting to a point where in terms of readiness and

     

 23  materials and staff and training, you know, we're in a

     

 24  good place but success is more a function of the

     

 25  conditions, you know, the site.  And if that is the
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 01  case, then what's that range of conditions in the

     

 02  Columbia River, you know, or the Gorge area?  What's

     

 03  that range of conditions?

     

 04              And then further looking at it, if a spill

     

 05  were to occur under the worst-case conditions, what

     

 06  would be expected in a success rate in that event?

     

 07              THE WITNESS:  Yeah, I think that a lot of

     

 08  that planning that has gone into the GRPs to look at

     

 09  areas that you're going to protect or areas where you

     

 10  may use some deflection to collect oil, they're all

     

 11  looked towards a view of what's feasible under not just

     

 12  ideal conditions but under even more adverse conditions.

     

 13              There's clearly a point, you can reach a

     

 14  point in which, you know, conditions can be unsafe.  You

     

 15  simply are -- you may have a condition where it's just

     

 16  unsafe even for people or equipment out there.  And we

     

 17  have to acknowledge that those conditions may exist

     

 18  momentarily from time to time or maybe from place to

     

 19  place.

     

 20              So one thing is for sure.  You're not going

     

 21  to put people's life at risk to do a response if you

     

 22  have very unsafe conditions.  You may mobilize

     

 23  equipment, you may pre-stage equipment, you may

     

 24  implement downstream tactics where maybe conditions are

     

 25  a little safer or where they're not so extreme, and be
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 01  ready to respond in an area if you have those high

     

 02  conditions.

     

 03              That's usually what you'll do is respond

     

 04  where -- and many of the GRPs are focused around, well,

     

 05  here typically the flows are slower or it's more

     

 06  protected and we're going to be more efficient in this

     

 07  particular location relative to another location.

     

 08              So at the time of response all of these

     

 09  things are being gauged.  Unified command is looking at

     

 10  conditions and saying it's not feasible, safe, or

     

 11  practical to do it here at this location so what's our

     

 12  next -- where are our next practical locations where we

     

 13  can do this.  And you'll -- you may have to come back

     

 14  and revisit that area once the conditions subside to

     

 15  where you can actually be safe about implementing your

     

 16  spill response in that particular area.

     

 17              MR. SHAFER:  All right, thank you.

     

 18              JUDGE NOBLE:  Mr. Stone?

     

 19              MR. STONE:  Good morning, Dr. Taylor.

     

 20              With respect to the oil spills that you've

     

 21  been involved in response for, what is the range of

     

 22  percentages of oil recovered during those spills?

     

 23              THE WITNESS:  Well, most of them are -- it

     

 24  really varies because I've been involved in spills on

     

 25  land where your recovery rates are much higher.  They're
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 01  usually in the 80 percent once you account for oil lost

     

 02  through natural processes.  Two spills in which recovery

     

 03  was almost non-existent and, unfortunately, some of

     

 04  those were because equipment wasn't available, wasn't in

     

 05  place.  And so oil was naturally allowed to weather and

     

 06  recovery was only the volumes of oil that were collected

     

 07  subsequently.

     

 08              MR. STONE:  Well, just in respect to spills

     

 09  on water, what would be the range of percentages of oil

     

 10  recovery?

     

 11              THE WITNESS:  Off the top of my head, I

     

 12  would not be able to say what it is.  I mean usually the

     

 13  rule of thumb is if you're getting somewhere in 15 to 20

     

 14  percent of the oil that was spilled from on-water

     

 15  recovery operations, you're doing well.  But most of the

     

 16  time you're talking about about a marine open ocean

     

 17  condition.  Percentages are higher typically on a river

     

 18  because it's confined.

     

 19              MR. STONE:  Right.  Now, your testimony has

     

 20  been that oil not recovered, a certain percentage of

     

 21  that goes through a weatherization process and

     

 22  evaporates.

     

 23              Is there always an estimate of how much oil

     

 24  that's not recovered by physical means evaporates into

     

 25  the atmosphere?
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 01              THE WITNESS:  That's very standard practice

     

 02  here in the U.S. and in many countries.  Some countries

     

 03  aren't aware of the process and they don't typically

     

 04  enumerate that.  But one of the things that is typically

     

 05  done in the states for unified command is to do a mass

     

 06  balance, and that is estimating specific conditions at a

     

 07  site how much would be expected to evaporate, how much

     

 08  would be expected to naturally disperse, how much would

     

 09  be expected to dissolve, yes.

     

 10              MR. STONE:  As a result of that, what is the

     

 11  range of percentage of the oil that evaporates in those

     

 12  spills?

     

 13              THE WITNESS:  The range is huge depending on

     

 14  what type of oil it is.  Again, we go to the very, very

     

 15  high end, gasoline, almost 100 percent evaporation.

     

 16              MR. STONE:  Well, let's say like a Bakken

     

 17  crude.

     

 18              THE WITNESS:  Bakken crude is typically on

     

 19  the order of about 20 percent.

     

 20              MR. STONE:  Okay.  And do atmospheric

     

 21  conditions --

     

 22              THE WITNESS:  I mean -- Bakken, I'm sorry.

     

 23  Bakken crude -- dilbit was on the order of about 20

     

 24  percent.  Bakken crude is on the order of about 50

     

 25  percent.
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 01              MR. STONE:  Fifty, 5-0?

     

 02              THE WITNESS:  Yes, sir.

     

 03              MR. STONE:  With respect to the evaporation

     

 04  rate, is that affected by atmospheric conditions,

     

 05  temperature, relative humidity?

     

 06              THE WITNESS:  The rate of evaporation, yes.

     

 07  Ultimately you'll get maybe to the same percentage but

     

 08  it just may happen faster or slower.  There's several

     

 09  things that play into a temperature; air temperature,

     

 10  wind.  And then how much spreading that oil has.  If

     

 11  it's concentrated, if it's caught inside of a boom, say

     

 12  predeployed boom, then it won't spread and so the

     

 13  evaporation rate is slower because it just doesn't have

     

 14  the surface area.

     

 15              MR. STONE:  So the typical atmospheric

     

 16  conditions in the Pacific Northwest of cooler

     

 17  temperatures and high relative humidity throughout much

     

 18  of the air, would you expect evaporation rates to be

     

 19  lower?

     

 20              THE WITNESS:  Lower than -- warm

     

 21  temperatures and higher winds, yes, but it's pretty

     

 22  small.  And ultimately you still get to the same degree

     

 23  of evaporation, it just may be slightly slower.

     

 24              MR. STONE:  Sure.  Changing subjects to tar

     

 25  balls, how do tar balls form and does it take a certain
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 01  type of crude oil to enable tar balling to take effect?

     

 02              THE WITNESS:  You certainly need a heavier

     

 03  component to your oil for tar balls to form.  So once

     

 04  you've lost some of the light ends and as oil is broken

     

 05  up through the mechanical energy, wave action, it breaks

     

 06  into smaller bits and those smaller bits end up

     

 07  continuing to weather slowly.  Even though you may have

     

 08  lost some through evaporation there is other processes;

     

 09  you have photooxidation and you have some

     

 10  biodegradation.  So it continues to weather, and those

     

 11  small bits that were broken up now are what are forming

     

 12  these tar balls.

     

 13              MR. STONE:  Okay.  So by physical action in

     

 14  the water, the bits come together and form tar balls?

     

 15              THE WITNESS:  It's not so much the bits

     

 16  coming together as it is the oil breaking into smaller

     

 17  pieces.

     

 18              MR. STONE:  Okay.  One final question.

     

 19              When crude oil evaporates, what is left

     

 20  behind?  Or is it the entirety of the crude oil

     

 21  collection of compounds, are they all evaporate or are

     

 22  some of them left behind?

     

 23              THE WITNESS:  No.  When you have a crude oil

     

 24  it's usually a range of different hydrocarbon chains,

     

 25  the lighter ends, it's the light hydrocarbons that are
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 01  evaporating off, and it's leaving sort of intermediate

     

 02  length chains of hydrocarbons and more complex

     

 03  hydrocarbons behind.

     

 04              MR. STONE:  Okay.  Thank you.

     

 05              JUDGE NOBLE:  Mr. Snodgrass?

     

 06              MR. SNODGRASS:  Good morning.  I really just

     

 07  have one question, and it's sort of spurred by looking

     

 08  at the Rutherford table there.

     

 09              And you spoke at some length in your

     

 10  testimony, prefiled today and before, about the booming

     

 11  capacities along the river.  So I just wondered what

     

 12  level of -- and obviously you need to look wider than

     

 13  the Columbia River for this.

     

 14              Is there any information such as that can

     

 15  kind of summarize looking at a wider range of data

     

 16  essentially booming performance in recent spills?

     

 17  Because certainly one of the questions raised, to me at

     

 18  least, by the Mississippi barge incident is that you

     

 19  indicated there was quite a bit of -- that the lack of

     

 20  recovery there was they just didn't boom it, is what I

     

 21  understood.

     

 22              And so I have no doubt there are regulations

     

 23  in the facilities in the past that are probably less

     

 24  than here, but it certainly raises a question whether

     

 25  the plans work out as intended.  And so I just wondered
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 01  if there's any kind of summary like that where even

     

 02  though that has limitations, it lets us look at a

     

 03  historical record and get a sense of, even if it's a

     

 04  small one, of, you know, how soon did the booming occur

     

 05  and what was its general effectiveness and to the extent

     

 06  what techniques might have been used, what type of boom.

     

 07              Is there anything you can provide us along

     

 08  those lines?

     

 09              THE WITNESS:  Not that I can think of off

     

 10  the top of my head in terms of sort of a comprehensive

     

 11  study of spills and effectiveness.

     

 12              There's a lot of work that's gone into

     

 13  looking at boom efficiencies for different oils under

     

 14  different wave conditions, under different currents.

     

 15  There's a facility in New Jersey called Ohmsett which is

     

 16  used -- do a lot of these experiments, and it's --

     

 17  granted, those are under specific conditions and not

     

 18  real life conditions.

     

 19              What's clear is if you -- the sooner you

     

 20  boom, the sooner you can get boom to a location the

     

 21  greater your success rate.  That's very clear and,

     

 22  hence, one of the reasons we preboom now in this state,

     

 23  because you will have containment at a location should

     

 24  there be a loss during transfer operations.

     

 25              So a lot of effort has gone into making sure
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 01  that boom is available in a short timeframe to improve

     

 02  that success rate.

     

 03              MR. SNODGRASS:  To your knowledge, why

     

 04  wasn't there booming in that situation?

     

 05              THE WITNESS:  I don't know the details of

     

 06  why there wasn't boom deployed there, but NOAA made it

     

 07  pretty clear that for recoverable oil, that that window

     

 08  of opportunity with the Bakken oil under those

     

 09  conditions was probably limited to about eight hours,

     

 10  and they did not have boom out there.  And then that oil

     

 11  is going to undergo natural weathering faster than you

     

 12  would be able to get containment and recovery in place

     

 13  if you didn't.

     

 14              MR. SNODGRASS:  Thank you.

     

 15              JUDGE NOBLE:  Mr. Rossman?

     

 16              MR. ROSSMAN:  Thank you.

     

 17              In your prefiled testimony you referenced

     

 18  that 15 to 18 percent of the spilled oil that entered at

     

 19  Kalamazoo, and that incident ended up attached to bottom

     

 20  sediments.  Do you recall that?

     

 21              THE WITNESS:  I do.

     

 22              MR. ROSSMAN:  Do you know how that occurred?

     

 23  What physical mechanism caused that oil to sink to the

     

 24  bottom?

     

 25              THE WITNESS:  It goes to -- there's a couple
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 01  of possible factors.  One is the process I described

     

 02  earlier this morning which is that oil and particulate

     

 03  aggregation.  The Kalamazoo happened during high flow

     

 04  stage and it was carrying higher sediment load.  So

     

 05  that's one aspect.  The oil had -- again, there was a

     

 06  delayed response, there was time for oil to interact

     

 07  with suspended sediments.

     

 08              The other important factor is that the river

     

 09  was in a flood stage and it had a lot of flow overbank,

     

 10  off the bank, and then back into the body of water so it

     

 11  was not channelized and so there were a lot of debris

     

 12  that was actually being pulled in off the overbanks as

     

 13  well.  And the spill itself happened in a ditch that led

     

 14  to a small creek that then went to the river, and so

     

 15  there's opportunities along that travel path for oil to

     

 16  interact with material as well.

     

 17              So there's potentially different locations

     

 18  where you had that oil and particulate interaction

     

 19  there.

     

 20              MR. ROSSMAN:  So, fundamentally, the

     

 21  interaction of oil and something denser than water

     

 22  together form a particle that's going to sink; is that

     

 23  fair?

     

 24              THE WITNESS:  That's correct.

     

 25              MR. ROSSMAN:  I'm really struggling to
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 01  understand why vegetative matter in the Columbia River

     

 02  that wasn't floating on the surface wouldn't meet that

     

 03  situation, why oil that contacted that -- oil that had

     

 04  gotten entrained in the water column contacted submerged

     

 05  vegetation, why that wouldn't sink.

     

 06              THE WITNESS:  If I left that impression,

     

 07  that's my mistake.  It could.  So that is a process,

     

 08  like with sediment, that could happen.  So if you have a

     

 09  vegetation particulate that wants to sink and oil

     

 10  attaches to it, it may.  It may sink.  It depends on

     

 11  what the gravity of that oil is.  If the oil is

     

 12  entrained, remember if I don't have that turbulence that

     

 13  entrains the oil and now I stop the turbulence, that

     

 14  droplet, if it is less dense in water, it's going to

     

 15  resurface.

     

 16              So if that same droplet contacts vegetation

     

 17  in the water column that is moving around but now I

     

 18  don't have that turbulence that's maintained and

     

 19  suspended, if that droplet combined with that vegetation

     

 20  matter is sufficient to lift the vegetation, then it's

     

 21  not a sinker.  It will slowly refloat.  Or if it's

     

 22  perfectly balanced with the water it's going to remain

     

 23  suspended.  Or if the vegetation matter is heavier or

     

 24  the oil combined with that vegetation material is

     

 25  heavier than water around it, then it might sink.
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 01              So just the fact that we've combined those

     

 02  two doesn't necessarily mean it's sinking.  It has to

     

 03  have a combined density that's greater than fresh water

     

 04  and then no energy that maintains it in suspension so

     

 05  you have to go to these quiet spots for that to slowly

     

 06  settle out.

     

 07              And that's what you see even with the

     

 08  vegetation.  Vegetation is very easily suspended so it's

     

 09  very close to the density of water, even though dead

     

 10  vegetation.  If you've gone down to the river and you

     

 11  kick the bottom you'll see it pop up very quickly.  That

     

 12  means it's very close to the density of the water.

     

 13              And so it really depends on what the gravity

     

 14  of the oil is that contacted that particulate, and if

     

 15  it's vegetated particulate it may remain suspended or

     

 16  there may be a portion that makes it ultimately to the

     

 17  sediment -- or to the bottom.  Again, that pathway is

     

 18  not the pathway of the bulk of the oil.  Remember, even

     

 19  under those conditions in Kalamazoo where 80 percent of

     

 20  the oil was on the surface or more.

     

 21              MR. ROSSMAN:  And, I guess, are you aware of

     

 22  any sort of deficiencies in the plans that were in place

     

 23  before the incidents in Kalamazoo and on the Mississippi

     

 24  River?

     

 25              THE WITNESS:  I don't know of the
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 01  deficiencies of the plans per se, no.

     

 02              MR. ROSSMAN:  Do you have any idea of sort

     

 03  of the resources that were available in either of those

     

 04  incidents that could have been deployed to contain oil?

     

 05              THE WITNESS:  When you say "either," what's

     

 06  the other?

     

 07              MR. ROSSMAN:  Kalamazoo and the Mississippi

     

 08  River.

     

 09              THE WITNESS:  Oh, and the Mississippi River,

     

 10  okay.

     

 11              No, I don't know.  I know that on the

     

 12  Kalamazoo they had contractors in the area.  And with

     

 13  the barge spill on the Mississippi River, I suspect the

     

 14  barge -- that operator had a spill plan and had a co-op

     

 15  or something identified.  But I don't know where the

     

 16  pre-staged equipment was nor do I know what the sort of

     

 17  the timeline of events were that got things rolling.

     

 18              MR. ROSSMAN:  And has anything you've looked

     

 19  at suggested that there were deficiencies in the

     

 20  planning or response capabilities in those incidents?

     

 21              THE WITNESS:  Well, I think one of the

     

 22  criticisms that came out of the Kalamazoo response was

     

 23  that it was slow, it was slow to get going.  There was a

     

 24  delay in confirming that there was a release and a

     

 25  shutting in that pipeline, there was a delay in getting

�4414

                               TAYLOR

     

     

     

 01  resources to the site.  Now you're stretching my memory.

     

 02              I did read the PHMSA report on that, and I

     

 03  know that one of the recommendations that came out of

     

 04  that report was don't just go downstream and put your

     

 05  boom in place but go up to where you have your spill

     

 06  location and put containment.  Even though some has

     

 07  already maybe moved away, go to where the bulk of that

     

 08  oil is.  And so one of the recommendations was to have a

     

 09  capacity to build a series of weir dams -- (Court

     

 10  reporter interruption.)  Weir dams on creeks or small

     

 11  streams that can contain the bulk of the oil.

     

 12              MR. ROSSMAN:  Is there -- are there

     

 13  technologies like booms that can be deployed at the

     

 14  river bottom to contain the oil that has made it to the

     

 15  sediment?

     

 16              THE WITNESS:  Yes.  And if you recall when I

     

 17  was here last time, I talked about the API report that

     

 18  just came out on submerged and sunken oil, and it looks

     

 19  at different strategies and equipment to do just that.

     

 20  And that is to put in place gabion baskets or filter

     

 21  fences on the bottom that would actually stop and arrest

     

 22  movement of anything that was moving along the bottom.

     

 23              MR. ROSSMAN:  To what extent does the

     

 24  capacity in the Columbia River presently, could that be

     

 25  deployed?  Could any of those technologies be deployed
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 01  with the current capacity on the Columbia River?

     

 02              THE WITNESS:  They certainly could.  You

     

 03  would want to choose your locations.  Remember when we

     

 04  talked about that -- if there is a small portion that

     

 05  makes it into the sediment ultimately, it's going to be

     

 06  in locations where you have very low flow because that's

     

 07  where now things can settle out.  And in those locations

     

 08  is where you would look to implement this type of

     

 09  strategy.

     

 10              MR. ROSSMAN:  Was it part of the desktop

     

 11  modeling, simply deploying bottom-of-the-river

     

 12  resources?

     

 13              THE WITNESS:  No, it was not.  Again, the

     

 14  fate of this oil is that it's a floater.  And as I

     

 15  mentioned earlier, the conditions in the Columbia River

     

 16  really are not those that you would expect to form any

     

 17  significant amount of oil particulate aggregates.  So we

     

 18  just don't have -- that's not really a pathway that we

     

 19  can foresee in the Columbia River for even the heavy

     

 20  oil.

     

 21              MR. ROSSMAN:  With the lighter oil, I think

     

 22  your testimony was maybe after eight hours and I think

     

 23  I've read elsewhere maybe four to six hours, after that

     

 24  point you're unlikely to be able to recover much of it?

     

 25              THE WITNESS:  That's if it's allowed to
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 01  spread and undergo natural processes.  If it's

     

 02  contained, then yes, you clearly have a longer window to

     

 03  work with.  Because remember, when it's contained the

     

 04  evaporation rate slows down so you have a bit more time.

     

 05              MR. ROSSMAN:  I guess I'm just wondering how

     

 06  the downstream resources, would they have any effect in

     

 07  a spill in that lighter kind of oil but stuff that was

     

 08  further downstream than that?  Even if it's not

     

 09  recoverable, would you still be able to boom it away

     

 10  from sensitive areas or is it at that point so finely

     

 11  dispersed that even booms aren't going to be --

     

 12              THE WITNESS:  Well, depending on the actual

     

 13  situation and the trajectory where oil is going, you

     

 14  know, you would conduct overflights so you could

     

 15  identify where you actually have oil.  If it's along the

     

 16  riverbank then I would certainly look at putting boom

     

 17  to -- first of all to stop it from progressing down the

     

 18  riverbank.  But then as a precaution, clearly we would

     

 19  put boom in place to protect water intakes, sensitive

     

 20  areas and things like that downstream within a

     

 21  reasonable distance.  As long as I can see the oil on

     

 22  the surface, again, Bakken is very, very light so that

     

 23  oil is clearly floating.  I mean even the dilbit is

     

 24  floating, but Bakken is even lighter.

     

 25              MR. ROSSMAN:  Thank you very much.
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 01              THE WITNESS:  Sure.

     

 02              JUDGE NOBLE:  Mr. Moss.

     

 03              MR. MOSS:  Dr. Taylor, I don't need you to

     

 04  expand on your testimony, but I would like to make sure

     

 05  that my notes are correct regarding some of the points

     

 06  you made earlier today.

     

 07              As I understood what you said, the type of

     

 08  oil that might be in a spill connected with this

     

 09  terminal, Bakken and dilbit, most of that oil will

     

 10  float, and the proportion that forms an aggregate sinks

     

 11  or suspended would be relatively small?

     

 12              THE WITNESS:  That's correct.  And

     

 13  specifically both of those oils are going to float.  And

     

 14  the condition in the Columbia River really are not those

     

 15  that are conducive to that oil particulate aggregation.

     

 16  But I'm not going to dismiss there may be a very small

     

 17  percent that could become -- that could go and form an

     

 18  oil particulate aggregate.  Again, those oil particulate

     

 19  aggregates themselves are still -- the behavior of those

     

 20  aggregates is going to depend on turbulence and the

     

 21  actual net density of the aggregate.

     

 22              MR. MOSS:  My follow-up to that is, does

     

 23  that mean a relatively small proportion, does that mean

     

 24  that it's insignificant in terms of environmental

     

 25  impact, in your view?
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 01              THE WITNESS:  Well, because that's a very

     

 02  small portion of the oil, I would say relative to the

     

 03  potential impacts of the spill it's very small.  I

     

 04  wouldn't necessarily say insignificant because I think

     

 05  that is another definition.

     

 06              MR. MOSS:  It's not as bad as it could be

     

 07  but it's still not something you would want to invite?

     

 08              THE WITNESS:  Correct.  Now, we don't want

     

 09  any spills.  No spills.

     

 10              MR. MOSS:  I'm sorry, I didn't mean to talk

     

 11  over you.

     

 12              In terms of the weights of these oils, I

     

 13  remember reading in some of the exhibits, or one of the

     

 14  exhibits at least, that in terms of the dilbit, because

     

 15  of this weathering process and some of the evaporation

     

 16  of the light ends, that it actually takes on the

     

 17  characteristics of a much heavier oil fairly quickly.

     

 18              Is that consistent with your understanding?

     

 19              THE WITNESS:  It has a fairly quick

     

 20  evaporative loss of the light ends, that is correct.

     

 21  Usually within the first 24 hours is when you get to

     

 22  those light ends.  And then you have a higher density

     

 23  oil.  Again, the tests that we did, for instance, where

     

 24  we were working with Cold Lake bitumen -- or blend --

     

 25  (Court reporter interruption.)  We were working with
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 01  Cold Lake Blend and Access Western Blend where we were

     

 02  testing these in tanks and let them naturally evaporate.

     

 03  The densities of the weathered oil did not reach the

     

 04  density of fresh water for the Cold Lake case, and in

     

 05  the case of Access Western, it took days for it to get

     

 06  to that, to being what it would be right at fresh water

     

 07  density.

     

 08              MR. MOSS:  Thank you.  Mr. Stone asked my

     

 09  first question about tar balls.  But I also understood

     

 10  you to say in that testimony that they dissipated --

     

 11  this is the Mobil spill -- that they dissipated fairly

     

 12  quickly.  I wasn't sure I understood that.

     

 13              THE WITNESS:  Yeah, that's what -- in the

     

 14  NOAA report they were able to find some.  Of course,

     

 15  they had cleanup crews going out and looking for tar

     

 16  balls to collect those, but very quickly there was

     

 17  nothing to collect.

     

 18              MR. MOSS:  Okay, I see.

     

 19              Is there a current speed at which booming

     

 20  simply becomes ineffective?

     

 21              THE WITNESS:  Well, it depends on, again,

     

 22  how you're using that boom.  If I'm sweeping, if I'm

     

 23  taking -- let's say that I'm using the Current Buster or

     

 24  I'm using a conventional boom and I'm pulling it through

     

 25  the water to move over an oil slick and recover it.
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 01  That river can be flowing at 8 knots, and if my boat is

     

 02  going downriver at 8 knots, I have no net speed relative

     

 03  to the water, correct?  If I advance my boat at 9 knots,

     

 04  I'm gaining on that oil at 1 knot.  So I can use my boom

     

 05  in different ways at higher current speeds.  It's going

     

 06  to be more challenging to put a fixed boom in, say,

     

 07  along the shoreline and deflect into a collection point

     

 08  when I have very high speeds, but that doesn't mean I

     

 09  can't do on-water operations in which I'm advancing on

     

 10  an oil slick moving at a relative speed to the current.

     

 11  So it doesn't necessarily mean I can't do response, I

     

 12  can't undertake a response.

     

 13              I'm sure that once you get up to very, very

     

 14  high speeds, now you may be talking about a mountain

     

 15  stream where you've got turbulence and all the rest of

     

 16  it, and so now you have other things that are happening.

     

 17  But you just need to think about how you're moving and

     

 18  how you're using that boom relative to the current.

     

 19              MR. MOSS:  At the risk of being glib, the

     

 20  metaphor of herding cats came to my mind when I heard

     

 21  you talking about -- (Court reporter interruption.) Of

     

 22  herding cats came to mind when I heard you talking just

     

 23  now about deploying a boom in a downstream direction at

     

 24  a speed of 9 knots.  That sounds like a pretty tricky

     

 25  operation.
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 01              THE WITNESS:  I was using an extreme

     

 02  example.  But I think you -- the idea is I can move

     

 03  relative to the current and manage my relative speed for

     

 04  the boom.

     

 05              MR. MOSS:  But how effective is that?

     

 06              THE WITNESS:  It's always effective.

     

 07              MR. MOSS:  Do you know of examples where

     

 08  that's occurred and at what speeds?

     

 09              THE WITNESS:  I can't pull one up just off

     

 10  the top of my head, no.

     

 11              MR. MOSS:  Thank you very much.  I

     

 12  appreciate it.

     

 13              JUDGE NOBLE:  Mr. Stephenson?

     

 14              MR. STEPHENSON:  Dr. Taylor, we heard

     

 15  yesterday that typical currents on the Columbia are 2 to

     

 16  3 knots.  Is that your understanding?

     

 17              THE WITNESS:  Well, my understanding is that

     

 18  the currents are variable.  They're variable down the

     

 19  river, they're variable across the river, they're

     

 20  variable in seasons.  So there's a range of currents,

     

 21  and I think that's the first thing you have to keep in

     

 22  mind.

     

 23              In looking at the average flow at the

     

 24  facility, and this is one of the tables that we pulled

     

 25  up when we were here last time, when we looked at the
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 01  monthly average flow, it was -- for every month it was

     

 02  ranged between .8 and .9 knots at the facility based on

     

 03  the average flow.  That doesn't mean that at times it's

     

 04  going to be faster or at other times it could be slower,

     

 05  but it very much depends on time of year and specific

     

 06  location, discharge from the dams.  There's a number of

     

 07  things.  I would say in general when we're talking about

     

 08  the facility, it's going to be close to a knot.

     

 09              MR. STEPHENSON:  Thank you.  And the Current

     

 10  Buster, is that perpendicular to the flow or at an

     

 11  angle?

     

 12              THE WITNESS:  That's -- the Current Buster

     

 13  has a built-in angle, and so that is actually relative

     

 14  to the current itself, so 5 knots at advancing speed.

     

 15  And that was deployed, so it was put into a river in

     

 16  which you had currents of that speed.

     

 17              One of the things that I know the

     

 18  manufacturer has been looking at and LES has been

     

 19  looking at up in Alaska is for oil recovery, in order to

     

 20  improve the efficiency of oil recovery, the Current

     

 21  Buster is not just containment but it's a collection

     

 22  system.  So that concentrates oil and then it actually

     

 23  collects it in a pocket, and it's like a weir stream

     

 24  where it's holding that oil there so that you can then

     

 25  pump it out of that pocket.

�4423

                               TAYLOR

     

     

     

 01              And so at higher currents at 5 knots, for

     

 02  instance, one of the things they're looking at is

     

 03  increasing the drainage through the back pocket so that

     

 04  you don't fill that pocket up overly quick.  You have to

     

 05  allow a faster drain because you have faster movement of

     

 06  water coming into it.  But it's still work.  And again,

     

 07  it's efficiency.  You may be losing some efficiency when

     

 08  you have the higher current but it's still a very, very

     

 09  effective system.  And that's just one system.

     

 10              MR. STEPHENSON:  Last question.  Yesterday

     

 11  we heard about the Mosier incident, and it took 36 hours

     

 12  to get the unified incident command up and in place.

     

 13  That certainly is longer -- and there was response

     

 14  already happening.

     

 15              But what's your opinion as a spill expert on

     

 16  how we can do better than 36 hours and how does that

     

 17  inform your opinion on this proposal?

     

 18              THE WITNESS:  Well, I think that you would

     

 19  find that the -- you know, a spill under the Northwest

     

 20  Area Plan is very clear.  Your unified command is going

     

 21  to be Coast Guard, potentially EPA, the spiller, and

     

 22  then you may have local representation and tribal

     

 23  representation depending on the situation.  I think that

     

 24  forms up very, very quickly.

     

 25              I think what may be conceived or thought of
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 01  as a long delay in forming a unified command is that

     

 02  understanding that -- of who is participating at that

     

 03  command level.  But I think that was in place much

     

 04  faster.

     

 05              And I think under the Northwest Area Plan,

     

 06  this is practiced over and over, not just on actual

     

 07  spills but also in exercises over and over.  I think

     

 08  it's -- I think we have a good, very, very good system

     

 09  in place.  (Court reporter interruption.) System in

     

 10  place.

     

 11              JUDGE NOBLE:  Mr. Siemann?

     

 12              MR. SIEMANN:  Good morning.

     

 13              THE WITNESS:  Good morning.

     

 14              MR. SIEMANN:  So my sense is that you have

     

 15  painted a somewhat rosy picture of our preparations and

     

 16  capacity for responding to a spill and yet a lot of the

     

 17  questions from the council have sort of -- you know,

     

 18  when you go into the details it seems less rosy, I

     

 19  guess.  And so I want to -- that's sort of the first

     

 20  part of my question is sort of an opportunity to give

     

 21  you an opportunity to respond to that.

     

 22              The second part of my question is, given all

     

 23  of that, what are the things that we should be most

     

 24  concerned about with a spill, even if things do work

     

 25  well or if they don't work well?
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 01              THE WITNESS:  Well, I'll be the first one to

     

 02  say we don't -- no spill is our goal.  And the goal --

     

 03  and in my world, I go out and I train people and I work

     

 04  with them and I write plans.  But I don't want anybody

     

 05  to have a spill.  So clearly that's the goal.

     

 06              But we acknowledge that accidents happen at

     

 07  times and so we want to be prepared for those

     

 08  situations.  In this part of the world we have one of

     

 09  the greatest spill response capacities that exist

     

 10  regionally relative to most any other place in the

     

 11  world.  It's remarkable.  That doesn't mean that spill

     

 12  is going to be easy to deal with necessarily.  But I

     

 13  think we have a process in place which makes that

     

 14  response much more effective than you're going to see in

     

 15  many other places around the world.

     

 16              The fact that we have a unified command,

     

 17  players typically know who is going to come in and

     

 18  participate; that they practice their roles and

     

 19  responsibilities, that we already have pre-identified

     

 20  target locations where equipment is going to be deployed

     

 21  so that your contractors can start deploying equipment

     

 22  instantly, I mean within very, very short timeframes,

     

 23  hours or less even.  You're going to have deployment

     

 24  going in places to work and to minimize the spreading of

     

 25  the oil and potential impacts of that oil downstream.
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 01              So I paint a rosy picture in the sense that

     

 02  we have a tremendous capability here, and it's practiced

     

 03  and practiced and practiced.  So I think that's

     

 04  important to know that.

     

 05              Clearly there's going to be challenges, and

     

 06  every single spill is a different situation.  There's

     

 07  going to be a lot of the same activities from spill to

     

 08  spill.  You're going to look at containment, you're

     

 09  going to look at collection, you're going to look at

     

 10  protection, you're going to look at cleanup.  So these

     

 11  are all normal processes that we'll have, but they're

     

 12  all tweaked and gauged for the specifics of a given

     

 13  situation.

     

 14              As we were talking about earlier, you can

     

 15  always call on a -- you know, we talk about these

     

 16  worst-case spills.  Somehow magically we transferred

     

 17  380,000 barrels of oil out of a tank and we put it into

     

 18  the river.  I don't know how that happens.  But we run

     

 19  an exercise anyway assuming that this happens to see,

     

 20  okay, well, what are the resources we can bring in and

     

 21  how are we going to deploy those over a series of time

     

 22  to minimize the effect of that potential oil getting

     

 23  into the river.

     

 24              The response is pre-thought-out, it's

     

 25  preplanned, and then of course you put in the measures
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 01  to make sure it doesn't happen to begin with.  So all

     

 02  the prevention is going to be fundamental in any design.

     

 03              And then prebooming, for instance, where we

     

 04  talk about, okay, well, if we know that there's a

     

 05  potential risk of a spill during a transfer operation we

     

 06  will actually have stuff in the water, or you have

     

 07  escort vessels with tankers.  And all these things are

     

 08  going to minimize, A, the risk of it happening, and B,

     

 09  if something does happen to have a very quick and

     

 10  immediate response.

     

 11              I don't know if that helps you at all, but I

     

 12  mean, I think that, again, the capacity we have here

     

 13  is -- it's huge.  And all the planning that we've put in

     

 14  place is to really, really minimize the potential

     

 15  effects of a spill.  We're looking at that parallel

     

 16  effort of containment, collection, and protection all at

     

 17  the same time.

     

 18              MR. SIEMANN:  I guess what I'm struggling

     

 19  with is that even with all of that, success is still

     

 20  suggested to be collection of less than 20 percent or

     

 21  less of the spilled oil.  And so it seems like that's a

     

 22  low bar of success that the effects are likely to still

     

 23  be present.  And that's under sort of perhaps ideal

     

 24  circumstances, and so when you get less ideal

     

 25  circumstances the success rate is probably going to be
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 01  lower.

     

 02              Response?

     

 03              THE WITNESS:  That 20 percent number that I

     

 04  threw out earlier, that's open water marine conditions,

     

 05  and so that is not where you have resources immediately

     

 06  available.  So that's a place where you have -- there's

     

 07  going to be a longer time, a longer delay to get

     

 08  resources in.

     

 09              And you're also talking about open -- or

     

 10  marine conditions where you have more wave energy and

     

 11  more currents.  And so there's two effects; one,

     

 12  environmental conditions which are more -- just

     

 13  typically more challenging in the marine open ocean

     

 14  environment relative to a river, and secondly, you have

     

 15  a time where you have to get the resources out to where

     

 16  that spill site is, we don't know where.  We're talking

     

 17  about spills that happen offshore.  You don't know where

     

 18  that spill is happening so now you have to get resources

     

 19  to that location.

     

 20              Here we know where the facility is situated,

     

 21  we have equipment at that facility, we have equipment

     

 22  all the way down the river.  So it's already -- you

     

 23  already have a lot of pre-located equipment that can be

     

 24  deployed very close to where it's already located to

     

 25  intercept and to protect areas or to intercept and
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 01  collect oil.  So the success rate here would be very

     

 02  different than what I would expect offshore, very

     

 03  different.

     

 04              The other aspect, of course, is that if

     

 05  the -- as I mentioned earlier, the sooner we have

     

 06  containment the success rate shoots way up.  As a matter

     

 07  of fact, if you have predeployed boom and you happen to

     

 08  have a spill during a transfer, your success rate is

     

 09  almost 100 percent.  It's all there.  And again, you

     

 10  have to measure that in context of what you're

     

 11  recovering, taking into account also what is naturally

     

 12  evaporating.

     

 13              So that's where a lot of misnomers go in the

     

 14  sense of, well, you spilled 100 barrels but you only

     

 15  gathered 50 barrels.  Well, yes, but 50 percent of that

     

 16  oil evaporates so you're not going to get 100 barrels.

     

 17              So I just want to -- I think you're not

     

 18  going to have 100 percent success rate if you have oil

     

 19  that's not instantly contained.  That's a given, okay.

     

 20  But I think that the faster you're in there with your

     

 21  equipment, which we have up and down the river, the

     

 22  success rate is going to be much, much higher.

     

 23              MR. SIEMANN:  So I'll ask the same question

     

 24  again.

     

 25              What are the things we should be most

�4430

                               TAYLOR

     

     

     

 01  concerned about with a spill and a spill response, the

     

 02  places where we as a council ought to be thinking more

     

 03  deeply?

     

 04              THE WITNESS:  I think it would really -- it

     

 05  probably just comes down to, you know, assurance of a

     

 06  balance of resources with the different types of oils

     

 07  that you're going to be handling.  You've got oils that

     

 08  are heavier and oils that are lighter, and so the

     

 09  equipment that you would use might need to be different.

     

 10  But I think that's already taken into account.  But you

     

 11  want to keep that in mind.

     

 12              You want to -- and a balance of those

     

 13  resources up and down the river.  If you happen to have

     

 14  a spill that you need to look at recovering oil that's

     

 15  been weathered, say the heavy oil that's weathered for

     

 16  several days, you will need to have higher pump

     

 17  capacities and higher -- different type skimmers, for

     

 18  instance, maybe downriver where you're going to be

     

 19  dealing with that type of situation.

     

 20              So it may be looking at the profile of the

     

 21  types of equipment that you have along the river more

     

 22  than anything else.

     

 23              MR. SIEMANN:  Thank you.

     

 24              JUDGE NOBLE:  Any other council questions?

     

 25              Mr. Shafer?
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 01              MR. SHAFER:  Dr. Taylor, one follow-up

     

 02  question.

     

 03              Is evaporation harmless?  And I'm thinking

     

 04  in terms of a scenario, let's say there's a rather large

     

 05  spill that's on a very hot day, there's a lot of

     

 06  evaporation that's occurring.  It might seem encouraging

     

 07  that it's lifting a lot of this oil out of the water,

     

 08  but is it harmless if it's in the atmosphere or are

     

 09  there elements or compounds that are simply transferred

     

 10  into the environment and into the air that could cause

     

 11  respiratory problems?

     

 12              THE WITNESS:  Well, when you have a lot of

     

 13  evaporation you need to be cautious of the volatile

     

 14  organic carbon that's in the air, the OCs that in the

     

 15  atmosphere particularly right over the area where it's

     

 16  evaporating.

     

 17              So it's very typical, for instance, for

     

 18  first responders to go in and actually measure, you

     

 19  know, the atmospheric conditions for benzenes and

     

 20  volatile organics -- (Court reporter interruption.)

     

 21  Volatile organics, to make sure that they know what the

     

 22  risks are going into a specific area.  They may have to

     

 23  wear respiratory protection during the early stages of a

     

 24  response.

     

 25              So there's always going to be air monitoring
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 01  that will happen because there is a component

     

 02  immediately above where oil is evaporating that you need

     

 03  to be aware of.  But the other aspect of that is it

     

 04  dilutes very, very quickly.  So air movement, and of

     

 05  course the volume, the huge volume of atmosphere above

     

 06  just means that it will be very quickly diluted, and of

     

 07  course with more wind it's even faster.

     

 08              MR. SHAFER:  Thank you.

     

 09              JUDGE NOBLE:  Other council questions?

     

 10  Questions -- well, questions based on council questions

     

 11  are next, and I'd like to get an idea of how many there

     

 12  will be because it's time for a break.

     

 13              Please proceed.

     

 14                    RECROSS-EXAMINATION

     

 15  BY MS. BOYLES:

     

 16     Q.   Dr. Taylor, is it correct that there are times

     

 17  when river conditions don't allow for prebooming and yet

     

 18  vessel loading will still occur?

     

 19     A.   There are conditions in which you would not

     

 20  necessarily preboom.  But yes, you could continue vessel

     

 21  loading operations, yes.

     

 22              MS. BOYLES:  Thank you.

     

 23                     CROSS-EXAMINATION

     

 24  BY MR. KERNUTT:

     

 25     Q.   Dr. Taylor, my name is Matt Kernutt, counsel for
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 01  the environment in this proceeding.  I just have one, I

     

 02  believe just one question in relation to the council

     

 03  questions.

     

 04          You testified in relation to the response

     

 05  capabilities at the terminal and below the terminal

     

 06  downstream from the terminal in relation to your

     

 07  tabletop exercise.  Is that accurate?

     

 08     A.   Yes.

     

 09     Q.   Your tabletop exercise did not address response

     

 10  capabilities upstream of the facility; correct?

     

 11     A.   The tabletop exercise was specific to the

     

 12  worst-case spill from the facility, so it would

     

 13  originate at the tank farm and with the current would

     

 14  move downstream.

     

 15              MR. KERNUTT:  Thank you.  No further

     

 16  questions.

     

 17              JUDGE NOBLE:  Other questions based on

     

 18  council questions?

     

 19              MR. KISIELIUS:  I think I have just two.

     

 20                   REDIRECT EXAMINATION

     

 21  BY MR. KISIELIUS:

     

 22     Q.   In response to Mr. Shafer's question and

     

 23  follow-up to Ms. Boyles' question, is there a threshold

     

 24  beyond which transfer operations would not occur based

     

 25  on weather conditions?
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 01     A.   Yes.  I think that's laid out in the prebooming

     

 02  description within the application.  Sustained winds of

     

 03  over 35 miles an hour, for instance.

     

 04     Q.   One more question in response to Mr. Siemann's

     

 05  question.

     

 06          Did your spill drill look at offsite resources

     

 07  downriver in relation to their effectiveness for the

     

 08  range of crudes that will be handled at the facility?

     

 09     Q.   Yes, because we ran two exercises, actually.  We

     

 10  did one for Bakken oil and one for dilbit, so we were

     

 11  looking at both sets of resources.

     

 12     Q.   Okay.  And what did you conclude?

     

 13     A.   Again, we had tremendous capability, both

     

 14  boom-wise and recovery-wise, for both types of oils for

     

 15  the range of oil.

     

 16              MR. KISIELIUS:  Okay, thank you.  No further

     

 17  questions.

     

 18              JUDGE NOBLE:  Dr. Taylor, thank you very

     

 19  much for your testimony.  You're excused once again.

     

 20              THE WITNESS:  Thank you.

     

 21              JUDGE NOBLE:  We will be in recess until

     

 22  10:50.

     

 23              (Recess taken from 10:35 a.m. to 10:54 a.m.)

     

 24              JUDGE NOBLE:  Call your next witness.

     

 25              MR. JOHNSON:  The applicant recalls Gregory
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 01  Challenger.

     

 02              JUDGE NOBLE:  Mr. Challenger, would you

     

 03  raise your right hand.  You've been sworn before but you

     

 04  were excused as a witness.

     

 05                     GREGORY CHALLENGER,

     

 06     having been first duly sworn, testified as follows:

     

 07                     DIRECT EXAMINATION

     

 08  BY MR. JOHNSON:

     

 09     Q.   Good morning, Mr. Challenger.  Were you present

     

 10  for Dr. Taylor's testimony earlier this morning?

     

 11     A.   Yes, I was.

     

 12     Q.   And were you present yesterday for Mr. Lumley's

     

 13  testimony?

     

 14     A.   Yes, I was.

     

 15     Q.   I have a few follow-up questions with regard to

     

 16  Mr. Lumley's testimony and some others that we've heard

     

 17  throughout the last week or so.

     

 18          Mr. Lumley testified yesterday that in your

     

 19  testimony and in your description of your analysis of

     

 20  potential spill impacts on species that are habitats and

     

 21  relative recovery of those tended to play down the

     

 22  effects of a possible spill.

     

 23          How do you respond to that?

     

 24     A.   I certainly don't mean to play down effects of a

     

 25  spill and in no way did I mean to insinuate that we're
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 01  better off for a spill.  As Mr. Lumley said, that there

     

 02  have been some successful mitigation projects with

     

 03  Bonneville Power; likewise, there have been successful

     

 04  projects to mitigate long-term losses for the oil spills

     

 05  as well.  And that's the opinion of government agencies

     

 06  as well.

     

 07          But I certainly don't mean to belittle the value

     

 08  or the connection or anything like that to the river,

     

 09  I'm just trying to be objective in terms of what the

     

 10  literature and what the data say.  I certainly agree

     

 11  with Mr. Lumley that they could be a serious effect on

     

 12  people and a disruption to their lives even if we are

     

 13  arguing that it's more temporary.

     

 14              JUDGE NOBLE:  Mr. Challenger, you know what

     

 15  I'm going to say.

     

 16              THE WITNESS:  I need to talk more slowly.

     

 17  Thank you.

     

 18              So basically I don't mean to devalue the

     

 19  connection to the resource.  The value of the resource

     

 20  is extremely valuable.  I would not personally want to

     

 21  take money for loss of a resource.  That's not what this

     

 22  is about, however.  Damages are dollars.  That's the

     

 23  responsible party's problem.  The loss is compensated by

     

 24  projects, by restoring services, organisms, making sure

     

 25  these use values and the other value we place on the
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 01  resources will be there in the future.  Not about

     

 02  dollars.  And I would agree that I would not -- I don't

     

 03  want dollars for resources either.

     

 04  BY MR. JOHNSON:

     

 05     Q.   And related to that, several witnesses have

     

 06  testified about the inability to compensate for damages

     

 07  to values other than the value, for instance, of a

     

 08  specific fish that might perish as a result of a spill

     

 09  or a specific habitat that might be affected.

     

 10          And can you just expand on how NRD compensation

     

 11  is intended to function and in fact required to function

     

 12  with regard to restoration of those resources?

     

 13     A.   Yes.  Under OPA, by law the funds for damages

     

 14  must be applied to restoration projects that have a

     

 15  nexus, meaning that they are restoring the injured

     

 16  resource.  The wording is "requiring or replacing

     

 17  equivalent services," something like that.  But by law

     

 18  it's required on projects.

     

 19     Q.   Okay.  Moving on to another topic, Mr. Slockish

     

 20  and others have testified about a spill at 15 Mile Creek

     

 21  which you briefly touched on, I believe, in your

     

 22  testimony.

     

 23          Can you just give a better description of what

     

 24  that incident was?

     

 25     A.   Well, that was a pesticide spill which was very
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 01  different than crude oil.  And my only point in that

     

 02  instance, it would not be similar as a crude oil spill.

     

 03  But my only point in that instance was that it was the

     

 04  early restoration point.  The fact that during -- a lot

     

 05  of times during the spill response, not waiting for the

     

 06  potential years to go by to develop a Natural Resource

     

 07  Damage Assessment settlement, it's become fairly common

     

 08  to do emergency or early restoration projects.  In the

     

 09  New Carissa we did plover habitat restoration.  There

     

 10  was concern of potential local population effect, and

     

 11  that was very successful.

     

 12          So I'm not saying it's okay to break things

     

 13  because we can fix them.  It's preferable not to break

     

 14  them.  I'm just saying that there are good examples of

     

 15  early projects.  We want to avoid, as Dr. Taylor said,

     

 16  and then we want to mitigate and minimize our loss.  And

     

 17  then we want to compensate with projects with Natural

     

 18  Resource Damages -- and that was -- getting back to 15

     

 19  Mile Creek, my example, is just that that was viewed by

     

 20  ODF&W as a successful early mitigation project.

     

 21     Q.   How about the circumstances of that spill?  You

     

 22  said it was a pesticide; is that right?

     

 23     A.   Correct.

     

 24     Q.   And was that a marine vessel or was that a rail

     

 25  spill?
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 01     A.   No, it was a truck that went off of a bridge on

     

 02  I-84 and lost its cargo in the lower 400-meter section

     

 03  of the 15 Mile Creek.

     

 04     Q.   Okay.  And I'm going to ask you again if you

     

 05  could slow down a bit to help out the court reporter.

     

 06          Shifting to various species of fish in the

     

 07  river, a number of witnesses have discussed the

     

 08  potential impacts on lamprey, and to a lesser extent to

     

 09  sturgeon, as opposed to focus on salmonid species.

     

 10  During your testimony earlier I think you suggested that

     

 11  this was not a primary focus of your analysis.

     

 12          Why is that?

     

 13     A.   Well, it's not that it wasn't a focus -- well,

     

 14  maybe not a focus, but it's not that it was -- (Court

     

 15  reporter interruption.)  It's not that it wasn't that.

     

 16  I didn't ignore it in my analysis.  I understand that

     

 17  salmon are very important.  Maybe I emphasized that to

     

 18  the neglect of the lamprey.  But I did consider things

     

 19  like lamprey and sturgeon and resident fish.

     

 20          And in our examples, for instance, of the

     

 21  Enbridge spill, the heavier oil, you're not going to

     

 22  have oil covering the bottom of the river.  There will

     

 23  be a lot of areas with sediment and lamprey that aren't

     

 24  oiled.  Is this to say there won't be impacts?  There

     

 25  certainly could be, but it's not likely to be complete.
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 01  There would be a lot of -- the majority of the bottom

     

 02  habitats will in fact not be oiled as it was in the

     

 03  Enbridge case.

     

 04     Q.   Okay.  Do you know if lamprey in the Columbia

     

 05  River is listed as a threatened or endangered species

     

 06  under the Endangered Species Act?

     

 07     A.   I believe they are not.

     

 08     Q.   And there tends to have been a focus on

     

 09  threatened and endangered species both in your work and

     

 10  in the work of Mr. Holmes and Mr. English.

     

 11          Why a focus on those species?

     

 12     A.   Well, it's always a concern when you have lower

     

 13  numbers of reproducing adults, that they could be more

     

 14  vulnerable to perturbation.  So obviously we look at the

     

 15  most susceptible organisms for major effects, potential.

     

 16     Q.   Is that what you did in your work?

     

 17     A.   I definitely considered that in terms of

     

 18  isolated populations.

     

 19     Q.   Okay.  So we talked a bit about lamprey.  How

     

 20  about sturgeon?  Are sturgeon found in the Columbia

     

 21  River -- are the sturgeon found in the Columbia River a

     

 22  listed threatened or endangered species?

     

 23     A.   I believe one of the species is, the green

     

 24  sturgeon.

     

 25     Q.   And did you make any findings with regard to
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 01  sturgeon or impacts -- spill impacts on the sturgeon

     

 02  population?

     

 03     A.   Well, it would be -- as the Mobil Oil spill, it

     

 04  would be likely that there would be exposure.  They

     

 05  measured oil in tissues.  That would happen.  Again, as

     

 06  with the lamprey, they're a bottom fish, and there would

     

 07  be some that would be affected and likely some that

     

 08  would not.

     

 09     Q.   Okay.  And with regard to threatened -- well,

     

 10  let me follow up and just say, can you draw any

     

 11  conclusions about any threats to total sturgeon

     

 12  populations within the river?

     

 13     A.   Well, in drawing those sorts of conclusions, we

     

 14  kind of -- we looked at the literature, we looked at all

     

 15  of our case studies that I've worked on NRDA on, maybe

     

 16  50 oil spills, or 70.  I'm not aware of the population

     

 17  effects, I'm not aware of it in the literature.  As

     

 18  James Holmes described yesterday where in the NRDA world

     

 19  we're sort of aggregators of information.  And I just

     

 20  haven't seen this sort of extirpation of a local

     

 21  population, or if it has been produced I'm not aware of

     

 22  it.  And like a scientist, we don't want to say never.

     

 23  We want to remain objective.  But we just haven't seen a

     

 24  lot of evidence.

     

 25     Q.   And just for the record, when you say "NRDA" are
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 01  you referring to the acronym N-R-D-A which refers to

     

 02  Natural Resources Damages Assessment?

     

 03     A.   Yes.

     

 04     Q.   All right.  Are you familiar with the ESA, that

     

 05  is, the Endangered Species Act, consultation process?

     

 06     A.   Yes, I am.

     

 07     Q.   And do you know if there's an ongoing ESA

     

 08  consultation process with regard to the Vancouver Energy

     

 09  Terminal project?

     

 10     A.   That is my understanding.

     

 11     Q.   And do you know if the applicant has received

     

 12  any feedback from the U.S. Fish and Wildlife Service

     

 13  related to that consultation?

     

 14     A.   I believe they received a concurrence letter

     

 15  relevant to the listed bull trout.

     

 16     Q.   Okay.

     

 17              MR. JOHNSON:  And for the council's benefit,

     

 18  that's admitted as Exhibit 63.

     

 19  BY MR. JOHNSON:

     

 20     Q.   And with regard to other species, do you know of

     

 21  the results of any consultation under the Endangered

     

 22  Species Act with the Natural Marine Fisheries Service?

     

 23     A.   Yes.  They looked at the marine species.

     

 24     Q.   And do you know if they've drawn any conclusions

     

 25  yet with regard to the specific project and its
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 01  potential impacts on salmon or other species?

     

 02     A.   I'm not aware of any conclusions yet on this

     

 03  incident.  There is another -- there's a facility in

     

 04  Columbia City [sic] Bio-Refinery where they did make a

     

 05  finding of, I believe it was "may affect but not adverse

     

 06  affect."  I'm not sure.

     

 07              MR. JOHNSON:  And for the council's benefit,

     

 08  again, that is an exhibit that's been admitted as

     

 09  Exhibit 234.

     

 10  BY MR. JOHNSON:

     

 11     Q.   In your experience, do possible crude spill

     

 12  impacts on threatened and endangered species receive

     

 13  consideration by those federal agencies, that is, the

     

 14  U.S. Fish and Wildlife Service and the Natural Marine

     

 15  Fisheries Service during the consultation process?

     

 16     A.   Yeah.  That is the purpose of their

     

 17  consideration is a listed species.

     

 18     Q.   Okay.  And sticking with that theme, there has

     

 19  been testimony primarily by Drs. Penney and Rice about

     

 20  impacts on populations of fish and particularly

     

 21  responding to your testimony about such impacts or lack

     

 22  thereof.  And Dr. Penney testified that Snake River

     

 23  redfish lake sockeye salmon which migrate through the

     

 24  Columbia River are a listed species under the Endangered

     

 25  Species Act.
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 01          Do you know if that's correct?

     

 02     A.   Yes, I believe it is.

     

 03     Q.   I'm sorry?

     

 04     A.   Yes, it is.

     

 05     Q.   Okay.  And he also testified that your focus on

     

 06  the mortality of individual fish, when you testified, as

     

 07  opposed to larger populations, ignored the risks to

     

 08  individual populations such as the redfish lake sockeye.

     

 09          How do you respond to that?

     

 10     A.   Well, you know, understanding there are

     

 11  populations that are sometimes isolated or small, as I

     

 12  mentioned, they may be at greater risk to perturbation.

     

 13  It's just that the likelihood of all of them being

     

 14  affected I would say is very low.  Again, never say

     

 15  never, but there's just no examples in the literature

     

 16  of, look, here's a population that was extirpated

     

 17  because of an oil spill or here's a population that was

     

 18  wiped out.

     

 19          So there's just no evidence -- and it would be

     

 20  highly unlikely that all the members would be affected

     

 21  with water column concentrations sufficient that they

     

 22  would be -- that they wouldn't make it.  Again, never

     

 23  say never, but we just don't have any evidence to

     

 24  support that.

     

 25     Q.   Okay.  And so does your consideration of the
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 01  individual populations such as the redfish lake sockeye

     

 02  alter your conclusions about the viability and

     

 03  survivability of total populations of species in the

     

 04  event of the worst-case spill that you evaluated?

     

 05     A.   No, it doesn't.  But let me be clear that that

     

 06  doesn't mean the impact wouldn't be meaningful, and it

     

 07  would certainly affect the tribes and the users.  There

     

 08  could very well be an impact, but there's just no

     

 09  evidence that there would be population loss.

     

 10     Q.   And also in Dr. Penney's testimony, in response

     

 11  to some council questions he stated that it's possible

     

 12  that a crude spill could interfere with chemical

     

 13  signatures that salmon use to reach their natal streams,

     

 14  and as a result there could be population impacts to

     

 15  those species.

     

 16          How do you respond to that?

     

 17     A.   I believe the data on that indicates that's not

     

 18  the case.  There's sort of two situations.  There was a

     

 19  study of pink salmon in the Exxon Valdez of the embryos

     

 20  that develop in the oiled gravel that returned were

     

 21  found to not differ significantly from the -- (Court

     

 22  reporter interruption.)  From the on-reference

     

 23  locations, unoiled locations.  So the developing embryos

     

 24  in the oil, they found the natal stream.

     

 25          The other situation would be with adults that
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 01  are returning and there's a spill.  Examples we have of

     

 02  that would be, say, Bellingham pipeline explosion.  That

     

 03  was a light, very light product, it was gasoline.  But

     

 04  it was a lot, nearly 400,000 gallons in a small stream

     

 05  with a hatchery at the mouth of the stream.  We had

     

 06  three months until the fish were returning.  And there's

     

 07  still PAH and residues in the creek and sheening in some

     

 08  places.  But they came back and they found the stream.

     

 09  And we did our best to agitate all the spawning gravel

     

 10  and release the product, and we spent months.  And they

     

 11  reproduced successfully and there has been a return

     

 12  every year. (Court reporter interruption.)  There has

     

 13  been a return every year.

     

 14     Q.   And just for clarification, Dr. Rice testified

     

 15  about his own work and studies related to impacts on

     

 16  pink salmon in Prince William Sound and related spawning

     

 17  streams.  And I just want to make sure if I'm correct

     

 18  that you're distinguishing between that work and work

     

 19  specifically related to the ability of the fish to

     

 20  return to their natal streams.

     

 21     A.   Correct.

     

 22     Q.   Okay.  So you're not discussing Dr. Rice's work

     

 23  in response to my question?

     

 24     A.   No.

     

 25     Q.   Okay.  Dr. Penney also stated that because the
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 01  Columbia River is a modified system, in his words, that

     

 02  existing stressors and different fish stocks combine

     

 03  such that salmon recovery in the event of a crude spill

     

 04  may be slower than you have concluded.

     

 05          Did you agree?

     

 06     A.   In large part -- I mean most rivers are modified

     

 07  and there's a lot of stressors, so relative to other

     

 08  cases I'm not sure that the Columbia is unique in that

     

 09  regard.  But there could be varying rates of recovery of

     

 10  species.  Like I would say the redfish, the sockeye lake

     

 11  redfish in the river, they have the longest journey of

     

 12  all the fish and have to go through the most dams.  And

     

 13  that has been a challenge to restore.  They had very

     

 14  good runs in recent years, I understand.

     

 15          But I would say in large part, though, that

     

 16  there are other stressors that can affect recovery, but

     

 17  there's no indication that that's going to be an

     

 18  incredibly long period of time.

     

 19     Q.   With regard to impacts on salmon specifically,

     

 20  or for that matter other species, do you consider your

     

 21  work to be particularly optimistic?

     

 22     A.   Well, I'm just trying to be objective and state

     

 23  what the technical literature says on the subject.  I

     

 24  know I was optimistic when I reported what Jackie Michel

     

 25  said on the paper on wetlands, but that was their words.
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 01  Jackie Michel and other Michels are probably, if not the

     

 02  most, one of the most renowned oil spill experts in the

     

 03  world.  Some of those cases I worked on and I'm just

     

 04  reporting what the literature says.

     

 05     Q.   Okay.  Dr. Rice also testified that in the case

     

 06  of the Exxon Valdez spill there was whale and otter

     

 07  impacts that you didn't acknowledge in your testimony

     

 08  and that this suggests the possibility of population

     

 09  effects relating to -- from a crude spill.

     

 10          Did you agree with his conclusions?

     

 11     A.   Well, you say "suggesting the possibility."  I

     

 12  guess in science anything is possible, but it's not a

     

 13  foregone conclusion that there are population effects.

     

 14  There have been several recent papers in the literature

     

 15  in 2013, I believe, on both of those animals that

     

 16  present a lot of compelling evidence of lack of

     

 17  population effect.

     

 18          Killer whales, for instance.  I think it was

     

 19  Mark Fraker in Human and Ecological Risk Assessment in

     

 20  2013 did a review of -- there are a number of pods in

     

 21  the Prince William Sound.  (Court reporter

     

 22  interruption.)  Number of pods, and I believe five of

     

 23  which were observed in oiled areas on a total of four

     

 24  days throughout the whole response in spite of aerial

     

 25  overflights pretty much constantly looking for them.
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 01          And of those five pods, two of them subsequently

     

 02  declined, one of which was the mammal-eating pod, the AP

     

 03  pod, hadn't reproduced -- (Court reporter interruption.)

     

 04  The AP, they're mammal-eating instead of fish-eating,

     

 05  and they had not reproduced for five years prior to the

     

 06  spill.  They were in sort of a reproductive bottleneck

     

 07  with high contaminant loads.  There was some question as

     

 08  to whether that was a preexisting issue.  The other pod,

     

 09  the AP pod, had lost a number of females after the

     

 10  spill.

     

 11          And in that literature -- I'm just trying to

     

 12  summarize as best I can.  In that literature they found

     

 13  in that pod, they didn't know for sure if they were lost

     

 14  after the spill.  They hadn't seen them for a number of

     

 15  months and the last census was sometime before.  Several

     

 16  of them were seen with gunshot wounds that can kill

     

 17  mammals.  This group interacts with the gill net -- or

     

 18  the Long Arm fishery and the fishermen occasionally

     

 19  shoot them.

     

 20          So, you know, you have a number of pods.  And in

     

 21  fact, the group that the AP pod is in, the population

     

 22  has been increasing, and the other pods.  So in nature,

     

 23  one of the problems with NRDA, in my view, is we view it

     

 24  as static.  Everything has to be the way it was prior to

     

 25  the spill.  That's not how nature works.  If you studied
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 01  10, 20, 30 different populations of animals -- (Court

     

 02  reporter interruption.)  Sorry.  (Laughter.)

     

 03     Q.   You've got to keep it slow.

     

 04     A.   If you study a bunch of different populations of

     

 05  animals, in the absence of the spill you're going to

     

 06  find some went up and some went down.  And the authors

     

 07  in this paper conclude that you can't distinguish, it's

     

 08  inconclusive.  Some went up, some went down.  Exposed

     

 09  groups had no effect.

     

 10          The otter study was kind of similar.  I think it

     

 11  was Garshelis and Jones in the Marine Pollution

     

 12  Bulletin -- do you want me to spell his name?

     

 13  G-e-r-s-h-i-l-i, something like that, i-s [sic].  They

     

 14  did a critical review of all the otter studies and found

     

 15  that one thing that was interesting was the post-spill

     

 16  population was higher than the pre-spill population.

     

 17          And researchers all basically concluded that the

     

 18  population was on the rise prior to the spill so that

     

 19  possibly it should have been even higher.  As these

     

 20  authors point out, that the otter demographic is really

     

 21  poorly understood, sort of bounces all over the place.

     

 22          And one of the things I found interesting in

     

 23  that paper was that if the researchers had broken up

     

 24  their reference in oiled impact areas into the same

     

 25  oiled and impact areas that were done in another study,
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 01  I think it was the harlequin duck study, they would have

     

 02  found no different difference.  And the otter results

     

 03  basically come from one area of Northern Knight

     

 04  Island -- (Court reporter interruption.)  The otter

     

 05  conclusions basically come from results of one area on

     

 06  Northern Knight Island that in fact paralleled the

     

 07  results of the nearby reference site.  And basically I

     

 08  think the final conclusion was that there were three

     

 09  otters less at that site, and that drives the entire

     

 10  thing.  And again, that's not a definitive conclusion.

     

 11          And so there's -- it's not a marked -- it's not

     

 12  an easy answer.  It's a synchronous event.  Basically

     

 13  that's the evidence we had.  The oil spill occurred, we

     

 14  noticed something, maybe it was the oil spill.  But as I

     

 15  said, based on the results, some populations increase,

     

 16  some populations decrease.  And that's kind of what we

     

 17  found.

     

 18     Q.   The focus of this hearing is obviously the

     

 19  Columbia River and potential impacts here.  So what

     

 20  bearing does the otter and the whale, killer whale

     

 21  impacts, or lack thereof, have on your analysis of

     

 22  potential species impacts in the river?

     

 23     A.   Well, I don't think we have killer whales here

     

 24  but we may have river otters.  But so it's not

     

 25  incredibly relevant, I guess.  They are not species that
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 01  are here.

     

 02     Q.   Okay.  Dr. Rice testified about studies

     

 03  regarding sublethal effects of crudes, specifically PAHs

     

 04  and exposure to pink salmon, additionally on tuna, mahi

     

 05  mahi embryos, et cetera, and concluded that the impacts

     

 06  of such exposure will in fact result in population

     

 07  impacts to certain species.

     

 08          Do you agree?

     

 09     A.   There's no conclusive evidence of that.

     

 10  Dr. Rice is certainly an expert in researching and

     

 11  studies of those things.  And I'm not here arguing that

     

 12  that doesn't occur, I think that it probably does, those

     

 13  things do occur.  It's just that there haven't been

     

 14  demonstrated population effects in pink salmon.

     

 15          As I talked about in my previous live testimony,

     

 16  I think there's some compelling evidence of otherwise.

     

 17  Not to say that those things don't happen to developing

     

 18  embryos.

     

 19     Q.   I think Dr. Rice pointed out that post-Exxon

     

 20  Valdez there were up to 2 million pink salmon that

     

 21  didn't return to Prince William Sound, but at the same

     

 22  time there were very robust return runs.

     

 23          So is there any way to connect those results

     

 24  back to the pink salmon studies that he referenced?

     

 25     A.   I would say there's no way to be able to say
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 01  that conclusively, that there's this many missing

     

 02  salmon.  There's -- in ecology there's something called

     

 03  density dependence.  To the layman, a similar expression

     

 04  would be nature abhors a vacuum -- (Court reporter

     

 05  interruption.)  Nature abhors a vacuum, meaning that

     

 06  when you mow your lawn it grows faster.  If you take a

     

 07  half the deer population out of the woods, they have a

     

 08  lot more food.

     

 09          So there's a lot of limiting factors and it

     

 10  could be quite complicated, but I don't think you can

     

 11  say this many were missing.  And there were robust runs

     

 12  and there was no evidence of population change.

     

 13     Q.   There was also testimony from Dr. Rice about

     

 14  pink salmon exposure in the natal streams, that is

     

 15  exposure to crude and related PAHs in their spawning

     

 16  waters, and that after several months of low dose

     

 17  exposure there were developmental effects noted.

     

 18          Assuming that there were such effects, how do

     

 19  the exposure scenarios that he discussed differ from

     

 20  those that we would anticipate in the Columbia River?

     

 21     A.   Well, as discussed, most of the spawning areas

     

 22  are not in the lower Columbia River.  There are some,

     

 23  but most of the spawning areas are up in tributaries.

     

 24  So overall, to all the fish, this is not likely to be a

     

 25  major player in the post-spill assessment here.
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 01     Q.   I want to shift back to your discussion of

     

 02  wetland recovery and some criticism that's been leveled

     

 03  at you.  Again, I think Dr. Rice pointed this out, and

     

 04  you started to allude to this earlier when you were

     

 05  talking about Exhibit 108 which was the exhibit that

     

 06  Dr. Taylor spoke to earlier that you said was prepared

     

 07  by Dr. Michel.

     

 08          Can you just more fully respond to the criticism

     

 09  that your conclusion that wetland recovery could be

     

 10  expected in a range of one to two years, can you just

     

 11  expand on whether or not, in light of Dr. Rice's

     

 12  criticism, that -- whether that's altered your opinion?

     

 13     A.   Sure, no problem.  There are heavy oils and

     

 14  light oils throughout that diagram.  It's not just the

     

 15  long-term recovery.  In fact, if you look at that

     

 16  diagram, all the river spills are with the heavy refined

     

 17  products are down near the bottom, the faster recovery

     

 18  times.  And Dr. Michel talks about reasons why some --

     

 19  they recover faster; things like chop, things like

     

 20  sediment load, things like flooding, current, water

     

 21  movement.

     

 22          Good examples on that chart, another NRDA case I

     

 23  worked on is the Julie N on the Fore River in Portland,

     

 24  Maine.  The wetlands was very heavily oiled, the

     

 25  wetlands were covered in oil, and there was rain and
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 01  river flow and sediment load, and they recovered very

     

 02  quickly.

     

 03          So the rivers in that diagram are pretty low on

     

 04  the chart, meaning that the recovery times were faster.

     

 05     Q.   And then earlier this morning Dr. Taylor was

     

 06  asked some questions about the fate and transport of

     

 07  potentially spilled oil in the Columbia River and it

     

 08  potentially reaching beyond the mouth of the river out

     

 09  to the Pacific ocean.

     

 10          In light of his testimony, are you able to draw

     

 11  any conclusions about potential impacts or recovery of

     

 12  marine species or habitat in the ocean?

     

 13     A.   Let me first say that I would agree that there

     

 14  would probably be some tar balls and things out there.

     

 15  I do not believe it would be -- I do not believe you're

     

 16  likely to find measurable and observable impacts in the

     

 17  ocean, which is, when I say measurable and observable,

     

 18  that's a NRDA requirement under OPA in the language.

     

 19          You might find on the beach, you may find some

     

 20  birds because birds can get oiled and fly and they want

     

 21  to come ashore, and they do.  But I don't believe you'll

     

 22  find measurable and observable impacts in the ocean.

     

 23              MR. JOHNSON:  Nothing further.

     

 24              JUDGE NOBLE:  Cross-examination?

     

 25                     CROSS-EXAMINATION
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 01  BY MR. LOTHROP:

     

 02     Q.   Rob Lothrop for opponents.

     

 03          Mr. Challenger, can you describe to the counsel

     

 04  for Columbia River chum spawn?

     

 05     A.   I understand there is some spawning below and

     

 06  along the dam, there's some spawning there and other

     

 07  locations.  There is some spawning in the lower Columbia

     

 08  River.

     

 09     Q.   And are Columbia River chum listed under the

     

 10  Endangered Species Act?  (Court reporter interruption.)

     

 11  Chum, I'm sorry.  C-h-u-m.

     

 12     A.   Columbia River chum?  I'm sorry, I'm not sure,

     

 13  to tell you the truth.  They probably are.

     

 14     Q.   And one other question.

     

 15          Have you encountered an article entitled,

     

 16  "Effects of Diluted Bitumen Exposure on Juvenile Sockeye

     

 17  Salmon:  From Cells to Performance," the authors include

     

 18  Sarah Alderman and Christopher Kennedy?

     

 19     A.   I couldn't summarize it for you, but I've heard

     

 20  that.

     

 21     Q.   It's a very recent article.  I was curious about

     

 22  that.  Did they observe effects on sockeye salmon?

     

 23     A.   I believe they did.

     

 24     Q.   Related to swimming performance?

     

 25     A.   Yep, yep.
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 01     Q.   In oil -- I'm sorry, in PAH concentrations in

     

 02  parts per billion?

     

 03     A.   Yes.

     

 04              MR. LOTHROP:  I have no further questions.

     

 05                      CROSS-EXAMINATION

     

 06  BY MR. KERNUTT:

     

 07     Q.   Hello again, Mr. Challenger.  For the record,

     

 08  Matt Kernutt, counsel for the environment.  I have one

     

 09  question, subpart question.

     

 10          You testified that, if I recall, a spill on the

     

 11  Columbia River would likely not be relevant or have

     

 12  impacts on Orcas.

     

 13          Is that accurate?

     

 14     A.   Well, there aren't a lot of Orcas in the

     

 15  Columbia River.  Might they venture around the mouth

     

 16  from time to time, I probably imagine so.

     

 17     Q.   Do you know if Columbia River salmon are

     

 18  critically important for Orcas?

     

 19     A.   There are many Orcas that eat salmon and they

     

 20  are very important to them.

     

 21              MR. KERNUTT:  Thank you.  No further

     

 22  questions.

     

 23              MR. LOTHROP:  Your Honor, if I might

     

 24  backtrack for a moment.  If possible I'd be willing to

     

 25  share this article that I described with council
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 01  electronically and with co-counsel.  But would it be

     

 02  possible to enter that as an exhibit in this proceeding?

     

 03              JUDGE NOBLE:  It's possible, but you need to

     

 04  share it with the other side to see if there are

     

 05  objections.  So let's take that as an offer of the

     

 06  exhibit.  We'll get a number for it and then let

     

 07  Mr. Johnson take a look at it.

     

 08              MR. LOTHROP:  Certainly.

     

 09              JUDGE NOBLE:  Maybe this afternoon we can

     

 10  deal with that.

     

 11              MR. LOTHROP:  Yes, Your Honor.

     

 12              JUDGE NOBLE:  Mr. Johnson will have to let

     

 13  me know if he has insufficient time.

     

 14              MR. JOHNSON:  I'm sorry, Your Honor?

     

 15              JUDGE NOBLE:  You'll have to let me know if

     

 16  that's insufficient time.

     

 17              MR. JOHNSON:  No, I think we can look at it.

     

 18  I'm not going to stipulate to its admission at this

     

 19  point.

     

 20              JUDGE NOBLE:  Yes.  Redirect?

     

 21                    REDIRECT EXAMINATION

     

 22  BY MR. JOHNSON:

     

 23     Q.   In response to Mr. Lothrop's question about

     

 24  Columbia River chum, you said that they are possibly a

     

 25  listed species.  Assuming they are, would they be
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 01  considered or subject to the Section 7 ESA consultation

     

 02  with the National Marine Fisheries Service?

     

 03     A.   Yes, they would.

     

 04     Q.   And you said that you have some familiarity with

     

 05  the, I'll call it for short the dilbit study related to

     

 06  impacts on sockeye salmon.

     

 07          Do you know if the exposure scenarios in that

     

 08  study involved exposure in the spawning streams for

     

 09  those salmon?

     

 10     A.   I'm not sure where they did that also.  But just

     

 11  to be clear, there are impacts that have been identified

     

 12  in the literature, and I think I've acknowledged that

     

 13  there would be impacts.  The question being asked is do

     

 14  we have evidence that this would maybe extirpate the

     

 15  local population or have a long-term population effect.

     

 16  And that's not evident in the literature, it's not

     

 17  clear.

     

 18              MR. JOHNSON:  Thank you.  Nothing further.

     

 19              JUDGE NOBLE:  Council questions?

     

 20              Mr. Snodgrass?

     

 21              MR. SNODGRASS:  Good morning.

     

 22              Really just one question or a series of

     

 23  questions on one issue, and that is your testimony today

     

 24  before has focused on -- appropriately on discreet

     

 25  events and what the science says about those impacts of
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 01  discreet events.  And so I just -- I don't have any

 02  background on any of this.  I just wanted a sense of --

 03  and this may require some kind of studies, but judgment

 04  as well, about longer term events.  You know, I'm just

 05  speaking broadly.

 06              Is it a fair assumption that as rivers

 07  industrialize, including trafficking of oil -- (Court

 08  reporter interruption.)  Industrialize, including

 09  trafficking of oil but also other commerce, that

 10  overall, there are habitat and species impacts in the

 11  river overall over a long period of time?

 12              Is that a fair working assumption?

 13              THE WITNESS:  I think it's been a fair

 14  assumption in our history.  If you look at the

 15  Willamette River history -- (Court reporter

 16  interruption.)  If you look at the Willamette River

 17  history and as you urbanize and put more people into the

 18  area, many years ago we weren't as knowledgeable as we

 19  are today, we did a lot of damage.

 20              But I think today, the regulation and laws

 21  are such that -- and I'm involved in the Portland Harbor

 22  CERCLA case -- is that hopefully that sort of thing

 23  wouldn't happen again.  The non-point runoff, meaning

 24  the PAH that gets to the -- or other chemical that get

 25  to the water from just all of us living here that runs
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 01  off the land, that's maybe a more difficult issue.  But

 02  from industry itself, I think the laws have changed and

 03  it's getting better.

 04              MR. SNODGRASS:  So what I would understand,

 05  then, is that, again, we're speaking obviously very

 06  generally, that runoff is a bigger -- has been

 07  historically a bigger contribution to the ecological

 08  degradation of rivers as they industrialize?

 09              THE WITNESS:  I think historically a lot

 10  from industry because there's discharge and things like

 11  that were not regulated like they are now.  And it's

 12  kind of a combination of everything.

 13              MR. SNODGRASS:  Thank you.

 14              JUDGE NOBLE:  Mr. Challenger and

 15  Mr. Snodgrass are a perfect storm for our court

 16  reporter.  (Laughter.)

 17              Any other council questions?

 18              Mr. Stone?

 19              MR. STONE:  Good morning.  With respect to

 20  Section 7 of the Endangered Species Act, Section 7

 21  consultations occur among federal agencies when a

 22  project has a federal nexus.

 23              Does this project have a federal nexus?

 24              THE WITNESS:  I'm not sure.  You mean the

 25  federal government is proposing it?
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 01              MR. STONE:  No, it means the federal

 02  government is involved as a permitting authority or

 03  financing source for the project.

 04              THE WITNESS:  I believe they would be the

 05  permitting authority for the Corps of Engineers.

 06              MR. STONE:  Right.  So the area administered

 07  the Corps of Engineers with respect to their permit that

 08  they are required for the dock construction, it's my

 09  understanding that that permit only covers the very

 10  specific area around the dock structure itself and what

 11  that impact might have on salmon.

 12              Is that your understanding?

 13              THE WITNESS:  I'm not exactly sure.  I

 14  believe in the Fish and Wildlife concurrence letter they

 15  mentioned that they were considering the 100 some miles

 16  downstream, but I can't be positive.

 17              MR. STONE:  What about the 100 miles

 18  upstream?

 19              THE WITNESS:  I don't know.

 20              MR. STONE:  Okay.  So you're not sure if the

 21  Corps of Engineers in their permitting activities

 22  considered the indirect effects of this project with

 23  respect to transportation of the oil to the terminal or

 24  from the terminal?

 25              THE WITNESS:  I'm not real sure.
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 01              MR. STONE:  Okay, thank you.

 02              JUDGE NOBLE:  Other council questions?

 03              Mr. Moss?

 04              MR. MOSS:  Thank you.  I want you to help me

 05  make sure my notes are accurate.  I'm going to

 06  paraphrase and you correct me if I'm wrong in that sense

 07  and then I'll ask my question.

 08              You testified briefly about the Bellingham

 09  spill some years ago.  I believe you said that was a

 10  gasoline spill into a river or creek, I think it was

 11  Whatcom Creek and Reserve.  You said it was a

 12  significant volume and it persisted for some period of

 13  time.

 14              My question is, what was that period of

 15  time?  I didn't get that.

 16              THE WITNESS:  Well, it actually is going to

 17  have a shorter persistence because it's very light

 18  product.  But it did persist for the -- the fear was

 19  that it happened in early June and there were salmon

 20  returning end of August, and so we had a short window to

 21  clean up as much as possible in the hopes to save

 22  salmon.  So I'm not aware of any long-term studies.  We

 23  negotiated a very fast NRDA settlement in that case, a

 24  lot of projects, but the salmon ended up returning.  And

 25  persistence would be expected to be lower in that
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 01  gasoline.

 02              MR. MOSS:  Was it cleaned up in fact in time

 03  for that return?

 04              THE WITNESS:  Yes.  It was very quick.  I

 05  believe all the agencies and the Department of Ecology

 06  would call that very much a success.  It was a horrible,

 07  tragic incident.  And like I said, you'd rather not

 08  break things and have to fix them, but you do what you

 09  can.

 10              MR. MOSS:  I wasn't entirely clear on what

 11  you mean when you use the phrase "no population impact."

 12  Now, I'd like you to clarify that for me.  For example,

 13  does that mean if 50 percent of the population is

 14  affected by an incident, is that a significant

 15  population?  Or is that a population impact or not?

 16              THE WITNESS:  Yes, I would be able to say

 17  that you would be able to measure and observe that with

 18  studies.  And it's not to say there aren't meaningful

 19  effects on numbers of organisms.  What we're talking now

 20  is this long -- and relative to the EIS, this long-term

 21  population effect.

 22              MR. MOSS:  Yeah, I'm not a biologist, so

 23  what I'm trying to understand is if there's some

 24  threshold where something becomes -- considered to be a

 25  population impact as opposed to something less than a
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 01  population impact.

 02              THE WITNESS:  The threshold, at least in the

 03  field study or something like that, would be a

 04  statistically significant difference.  Which in a large

 05  sample size it could be a small effect, it could be a

 06  population.  You can detect a small effect in the

 07  population of samples.

 08              MR. MOSS:  Thanks.

 09              JUDGE NOBLE:  Other council questions?

 10              Questions based on council questions?

 11              MR. LOTHROP:  I have none, Your Honor.

 12              MR. KERNUTT:  I have none either, Your

 13  Honor.

 14              JUDGE NOBLE:  Mr. Johnson?

 15              MR. JOHNSON:  Nothing further.

 16              JUDGE NOBLE:  Mr. Challenger, thank you very

 17  much for your testimony.  You're excused.

 18              The next witness is a completely different

 19  subject and it's 11:40.  So I'm not sure whether it

 20  would be a good idea to proceed.  We have a relatively

 21  light schedule this afternoon, it seems.

 22              Mr. Johnson, do you think that's accurate?

 23              MR. KISIELIUS:  I believe that's correct,

 24  Your Honor.  And actually, we're -- the next witness is

 25  in the building but didn't expect this witness to go as
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 01  quickly so we're actually getting him here in the room.

 02              JUDGE NOBLE:  He's not here then?

 03              MR. KISIELIUS:  He's here in the building,

 04  he's just not here physically in the room, so I

 05  apologize.  We can get him in here if we want to start,

 06  but we can also break.

 07              JUDGE NOBLE:  We have a vote up here for a

 08  long lunch.  (Laughter.)  So we'll be in recess until

 09  1:00.  Thank you.

 10              (Lunch break.)

 11              JUDGE NOBLE:   Before we start there are a

 12  couple of new exhibits.  Not a couple, there are three

 13  exhibits.  And correct me if I'm wrong, the only one

 14  that has been offered is 5332, and I don't recall that

 15  1047 and 1048 have been offered.

 16              MS. MARTIN:  Maybe I should come up and

 17  sneak in.  Thank you very much.  That has not yet been

 18  offered.  Those are exhibits that the parties have

 19  stipulated to their admission, so the Port of Vancouver

 20  would offer them now to be admitted.

 21              JUDGE NOBLE:  All right.  It's my

 22  understanding there's no objection to 1047 and 1048; is

 23  that correct?

 24              MS. MARTIN:  That's correct, Your Honor.

 25              JUDGE NOBLE:  1047 and 1048 are admitted.
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 01  So now let's deal with 5332, which was part of the basis

 02  for some testimony we had this morning.  And I would ask

 03  if there's an objection to Exhibit 5332.

 04              MR. JOHNSON:  Yes, there is, Your Honor.

 05  The exhibit was not offered by a sponsoring witness on

 06  the part of CRITFC or any other tribal entities.  It

 07  wasn't offered then, they didn't lay a proper foundation

 08  by attempting to use it through Mr. Challenger.

 09  Mr. Challenger wasn't qualified to lay the foundation

 10  for the exhibit.  And it wasn't an impeachment exhibit

 11  because, A, he testified he wasn't all that familiar

 12  with it, and B, he testified that it wasn't inconsistent

 13  with his ultimate conclusions.  So we would object on

 14  those grounds.

 15              JUDGE NOBLE:  Response?

 16              MR. LOTHROP:  Thank you, Your Honor.

 17              This article was published June 20, 2016, in

 18  the Journal of Environmental Toxicology and Chemistry,

 19  so it came to our attention after we had prefiled

 20  testimony, and in fact just very recently.

 21              Mr. Challenger was familiar with its

 22  contents, I think he testified accurately to its

 23  contents.  I believe it's relevant to the fish species

 24  that are present in the Columbia River, and I think it

 25  may be helpful to the council.  It is a -- and apologies
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 01  to the council, we might have been able to offer this

 02  through our witnesses but witness preparation takes

 03  awhile, and at the time our witnesses testified we did

 04  not have the opportunity to fully coordinate this with

 05  them.

 06              It's relevant.  There are other studies like

 07  this with regard to other species.  I think it would be

 08  helpful to the council.  But I don't think this is a

 09  dispositive issue one way or the other in this

 10  proceeding.  It is one more piece of evidence.  But it

 11  is relevant to sockeye.  It is not pink salmon and it's

 12  not tuna, it's not mahi mahi, it is sockeye salmon.

 13              MR. JOHNSON:  May I respond, Your Honor?

 14              JUDGE NOBLE:  Yes.

 15              MR. JOHNSON:  The problem is, and the reason

 16  we have rules for admission of exhibits and we require

 17  that they be admitted at the appropriate time and

 18  through the appropriate witness, is so that the other

 19  party has an opportunity to fully vet the exhibit,

 20  prepare its witnesses to testify about it.  And

 21  undoubtedly, had we been made aware of the exhibit

 22  through their witnesses, we would have had the

 23  opportunity to do that, and we didn't.

 24              And, you know, if this was published in

 25  June, on June 20th, they had more than ample opportunity

�4469

 01  to find the exhibit, work with their experts on it, and

 02  have it admitted.  But that didn't happen.  And at some

 03  point the rules of evidence require that if they had not

 04  laid the proper foundation and had not properly admitted

 05  the evidence it shouldn't be in the record.

 06              JUDGE NOBLE:  I understand all that.  And I

 07  need to ask you, are you saying, Mr. Johnson, that you

 08  have not had ample opportunity to review Exhibit 5332?

 09              MR. JOHNSON:  No, but our experts haven't.

 10  And, you know, we're in the last day or two of our

 11  rebuttal case and that's when this exhibit was presented

 12  to us.  Had it been presented through one of their

 13  witnesses during their case-in-chief which would have

 14  been the appropriate time, we could have vetted it with

 15  our witnesses, had them explain it, have them testify to

 16  it.  But that didn't happen and it's not going to happen

 17  now.  So we would object to the admission of the report.

 18              JUDGE NOBLE:  Well, I think it should happen

 19  and I think that you should have additional time to

 20  review it and review it with your witnesses.  This

 21  exhibit is not overly long, it's double-spaced.  It can

 22  be read, and your witnesses have shown deep credentials

 23  for understanding this material.  And so I will give you

 24  some additional time to review it and present any

 25  additional arguments you may have.  We can deal with
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 01  this on Thursday morning.  So I reserve ruling on this

 02  until then.

 03              But I do understand the arguments about the

 04  late disclosure of it, and I'm not faulting the

 05  opponents, I understand why this has come up and came up

 06  in the course of the Challenger testimony.  And

 07  Mr. Challenger said he was familiar with it, so perhaps

 08  you could have him review it and give you opportunity to

 09  present any evidence about information in the potential

 10  exhibit.

 11              So on Thursday we will deal with this again,

 12  but I will tell you that at this point I am inclined to

 13  admit it unless you can give me some reason why I should

 14  not.  So part of my reasoning for that is the APA rule

 15  on the admission of evidence.  And I think that it does

 16  appear, even from your own witness's testimony that it

 17  is the kind of material that reasonably prudent persons

 18  rely on in the conduct of their affairs.

 19              And so that's what we're going to do with

 20  that, reserving ruling on it.

 21              MR. JOHNSON:  Thank you.

 22              JUDGE NOBLE:  Are you ready to call your

 23  next witness?

 24              MR. KISIELIUS:  Yes, Your Honor.  The

 25  applicant would like to recall Dr. Kelly Thomas.
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 01              JUDGE NOBLE:  Dr. Thomas, I know that you

     

 02  were sworn as a witness before but you're coming back

     

 03  after being excused so I'd ask you to raise your right

     

 04  hand.

     

 05                      J. KELLY THOMAS,

     

 06     having been first duly sworn, testified as follows:

     

 07                     DIRECT EXAMINATION

     

 08  BY MR. KISIELIUS:

     

 09     Q.   Dr. Thomas, I'd like to ask you some questions

     

 10  about the testimony of Ms. Linda Garcia, Dr. Ranajit

     

 11  Sahu, and Mr. Robert Blackburn.  Specifically -- well,

     

 12  let me ask you, are you familiar with their testimony

     

 13  about various facility incidents that they suggested

     

 14  were analogous or representative of the risk of the

     

 15  Vancouver Energy facility?

     

 16     A.   Yes, I am.

     

 17     Q.   I don't know that your microphone is on.  There

     

 18  you go.

     

 19     A.   Sorry.  Yes, I am.

     

 20     Q.   Okay.  I'm going to walk through each of the

     

 21  three incidents and ask you a couple questions about

     

 22  them.

     

 23          First is one in Texas City.  Ms. Garcia

     

 24  identified a facility incident in Texas City from the

     

 25  1940s.  And from her testimony she said it was, quote,
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 01  the biggest oil storage facility disaster in this

     

 02  country.  She said it held approximately the same amount

     

 03  of oil in their storage tank and leveled everything

     

 04  within a three-mile radius and flattened homes.  She

     

 05  said five miles out of the radius even destroyed many

     

 06  things.

     

 07          So I want to ask you, are you familiar with the

     

 08  incident that she's describing?

     

 09     A.   Yes, I am.

     

 10     Q.   And what did you review to become familiar with

     

 11  that incident?

     

 12     A.   Well, I was already familiar with the incident.

     

 13  It's kind of a classic case study of ammonium nitrate

     

 14  fertilizer explosions.  But in preparation for this

     

 15  testimony, I did review several texts on accidental

     

 16  exposures in industrial accidents.

     

 17     Q.   So is it accurate to characterize this

     

 18  particular incident as a crude oil storage incident?

     

 19     A.   No, it is not.

     

 20     Q.   What actually occurred?

     

 21     A.   So in 1947 the ship the Grandcamp was docked at

     

 22  the Texas City port facility and was being loaded with

     

 23  ammonium nitrate as well as other cargo.  It was loaded

     

 24  with approximately 2,200 tons of ammonium nitrate as

     

 25  well as other cargo when a fire broke out in the hold of
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 01  the -- one of the holds of the ship.  The captain

     

 02  ordered that the holds be closed up, that the hatches be

     

 03  closed, and that steam be applied to the hold in an

     

 04  attempt to deprive it of oxygen.  But that heated the

     

 05  ammonium nitrate and lead eventually to an explosion.

     

 06          The explosion threw pieces of the ship

     

 07  approximately three miles that damaged everything in the

     

 08  vicinity, caused a large wave to go onshore.  It knocked

     

 09  two light airplanes out of the sky that had been

     

 10  circling above the ship.  It killed firefighters that

     

 11  were responding to the ship fire.  It damaged five

     

 12  chemical processing plants including the Monsanto

     

 13  styrene plant -- (Court reporter interruption.)  Sorry.

     

 14  Monsanto styrene plant that was located essentially just

     

 15  across the slip from the Grandcamp, and also caught on

     

 16  fire at the storage tanks.

     

 17          The damage was quite extensive.  In fact, it

     

 18  damaged another ship that was also loaded with ammonium

     

 19  nitrate, the High Flyer.  And the High Flyer had

     

 20  slightly under 1,000 tons of ammonium nitrate on it and

     

 21  it exploded the next day while it was being pulled out

     

 22  of port.

     

 23     Q.   You said that there were nearby oil storage

     

 24  tanks that burned.  Were there any reports of oil

     

 25  storage tanks exploding?
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 01     A.   No, there were not.

     

 02     Q.   Okay.  So is Ms. Garcia correct that the

     

 03  majority of the damage was from the initial explosion?

     

 04     A.   Yes, she is.

     

 05     Q.   Was that from the vessel?

     

 06     A.   That was from the Grandcamp, the ship, the

     

 07  ammonium nitrate explosion.

     

 08     Q.   So do you think that this particular incident

     

 09  that you've just described demonstrates or proves Ms.

     

 10  Garcia's assertion that an explosion at the storage tank

     

 11  facility would level the Fruit Valley neighborhood?

     

 12     A.   No, I don't think it supports it at all because

     

 13  the explosion involved ammonium nitrate, a ship carrying

     

 14  ammonium nitrate.

     

 15     Q.   Okay.  And in your opinion, is the Texas City

     

 16  incident a good comparison for understanding the risks

     

 17  of the Vancouver Energy facility?

     

 18     A.   No, it's not.  They're completely different.

     

 19  (Court reporter interruption.)  No, it's not.  They're

     

 20  completely different.

     

 21     Q.   And to confirm, did your study look at the risk

     

 22  of explosion at the facility?

     

 23     A.   Yes, it did.

     

 24     Q.   And could you remind us what your study

     

 25  concluded about the risk of explosion to offsite
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 01  populations?

     

 02     A.   The risk to the offsite population were well

     

 03  below established risk tolerance criteria without

     

 04  further prevention or mitigation systems.

     

 05     Q.   And what about the risk to the Fruit Valley

     

 06  neighborhood more specifically?

     

 07     A.   That would be the same.  The risk is well below

     

 08  well-established risk acceptance tolerance criteria.

     

 09     Q.   I know we've been talking about explosions here,

     

 10  but did any of the facility risks create potential

     

 11  problems for the Fruit Valley neighborhood?

     

 12     A.   No.  The risk to all offsite populations was

     

 13  acceptable.

     

 14     Q.   Let's switch incidents here and address the

     

 15  issue of flashing that Dr. Sahu raised in his testimony.

     

 16  And there's a specific incident that I want to talk

     

 17  about that he referenced, but before we do that, can you

     

 18  describe for us again, what is flashing?  Maybe I'll

     

 19  start with Dr. Sahu's testimony.

     

 20          He said it was when vapor pressure is the same

     

 21  as atmospheric pressure so the liquid transforms into a

     

 22  vapor.  And in the release scenario, that vapor cloud,

     

 23  if it reaches an ignition source, turns into a vapor

     

 24  cloud explosion.  And sometimes those vapor cloud

     

 25  explosions are abbreviated as VCE.
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 01          So do you agree with his description of

     

 02  flashing?

     

 03     A.   No, I don't.

     

 04     Q.   Can you describe your understanding of flashing?

     

 05              MS. BRIMMER:  Maybe Mr. Thomas can testify

     

 06  to his understanding, but I have an objection to him

     

 07  testifying to anything that is like a chemical or air

     

 08  pollutant type description, because I don't think his CV

     

 09  qualifies him to give expert testimony on those kinds of

     

 10  issues.

     

 11              JUDGE NOBLE:  Response?

     

 12              MR. KISIELIUS:  Your Honor, Dr. Thomas

     

 13  talks -- his background and his CV talk about his

     

 14  experience, extensive experience addressing risks of

     

 15  various types of facilities, not just crude oil storage

     

 16  facilities but chemical processing plants.  He's an

     

 17  expert in precisely this topic and he's responding to an

     

 18  issue that Dr. Sahu raised.

     

 19              He will describe his familiarity with the

     

 20  incident itself that we're going to address in a second.

     

 21  But he's already demonstrated the expertise to address

     

 22  the subject matter that he's testifying to.

     

 23              JUDGE NOBLE:  As to the risk he's

     

 24  demonstrating his expertise?

     

 25              MR. KISIELIUS:  Correct.  We're talking
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 01  about flashing as the chemical interaction, and his

     

 02  testimony is going to be to describe that phenomena.

     

 03              JUDGE NOBLE:  I'm going to sustain the

     

 04  objection and I'd ask that you move on to a question

     

 05  more akin to risk.

     

 06              MR. KISIELIUS:  Your Honor, if I might, the

     

 07  flashing incident is an incident of risk to which

     

 08  Dr. Thomas has already investigated this specific risk

     

 09  with respect to the facility.  If I could at least -- if

     

 10  I could have an offer of proof to lay the foundation as

     

 11  to his ability to testify to this.

     

 12              JUDGE NOBLE:  Sure.

     

 13  BY MR. KISIELIUS:

     

 14     Q.   Dr. Thomas, how are you familiar with the

     

 15  flashing phenomenon as it pertains to chemicals?  Do you

     

 16  address that in your professional experience?

     

 17     A.   Sure.  It was part of the consequence studies

     

 18  involving chemical processing facilities, one of

     

 19  releases that's of concern were releases --

     

 20              JUDGE NOBLE:  Dr. Thomas, I'm listening to

     

 21  you and I'm not able to hear you.  You're talking in

     

 22  that direction and you're talking too fast.

     

 23              THE WITNESS:  I apologize.

     

 24              So we do consequence evaluation studies and

     

 25  risk studies that involve chemical processing
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 01  facilities.  And part of the scenarios that we look at

     

 02  when we're evaluating chemical processing facilities are

     

 03  releases that would flash.  So I'm familiar with them,

     

 04  I'm familiar with how we model them.  Of course, I took

     

 05  courses in school that dealt with thermodynamics and

     

 06  physical chemistry which that embodies. (Court reporter

     

 07  interruption.)  Which embody that.

     

 08  BY MR. KISIELIUS:

     

 09     Q.   And, Dr. Thomas, when you conduct Quantitative

     

 10  Risk Assessments for chemical processing facilities, is

     

 11  this one of the issues that you assess?

     

 12     A.   It is certainly a phenomenon that takes place,

     

 13  and some of the releases, which are releases which

     

 14  involve materials that are stored at pressure or below

     

 15  their normal load, are subject to flashing if there's a

     

 16  release.

     

 17              MR. KISIELIUS:  Your Honor, with that

     

 18  foundation I'd like to proceed with some questions about

     

 19  flashing so that he can then testify to one of the

     

 20  incidents that one of the opponents' witnesses testified

     

 21  to that we request the ability to rebut.

     

 22              MS. BRIMMER:  Your Honor, I'm going to renew

     

 23  my objection.  What he has elicited is testimony where

     

 24  he looks at instances of flashing as a consequence that

     

 25  he then does risk analysis on.  The initial question to
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 01  which I objected was he was asking about how flashing

     

 02  occurs, what is flashing.  That is something Dr. Sahu is

     

 03  an expert in, but I have not heard any expertise from

     

 04  Mr. Thomas.

     

 05              JUDGE NOBLE:  I'll sustain the objection.

     

 06  BY MR. KISIELIUS:

     

 07     Q.   I'm going to ask you about the incident that

     

 08  occurred, your expertise in reviewing consequences.

     

 09          Dr. Sahu compared it to a facility explosion in

     

 10  England, he talked about a flashing incident there.  He

     

 11  talked about one of the most destructive accidents, in

     

 12  his words, that happened in England about 30 years ago

     

 13  where something flashed for 45 seconds in a plant on a

     

 14  Saturday, and nobody was there.  Just a small leak in a

     

 15  large pipe, and 45 seconds there was a vapor cloud

     

 16  reaching the parking lot.  When somebody started a car,

     

 17  that was the ignition source, and 33 people died and the

     

 18  whole facility was leveled.  In his testimony he also

     

 19  referred to it in a town called Farmsborough and later

     

 20  clarified it did not include crude oil.

     

 21          So I'm going to ask you, are you familiar with

     

 22  that incident?

     

 23     A.   I believe the incident he's referring to is the

     

 24  Flixborough incident.

     

 25     Q.   So is there not a Farmsborough incident?
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 01     A.   There's not a Farmsborough that I'm aware of in

     

 02  the U.K.  There's a Farmborough in the U.K. but it's in

     

 03  the south of England but doesn't to the best of my

     

 04  knowledge have petrochemical facilities associated with

     

 05  it.

     

 06     Q.   And did you look for evidence of a vapor cloud

     

 07  explosion in Farmborough?

     

 08     A.   I did.  And I'm quite confident I would have

     

 09  been aware of it had there been one there.  But I did

     

 10  nevertheless do a search and could not find one.  And

     

 11  one of that magnitude would be of historical proportions

     

 12  and would be written up in the literature.

     

 13     Q.   Given your area of expertise, your risk

     

 14  assessment expertise on behalf of a variety of different

     

 15  facilities, would there be a vapor cloud explosion of

     

 16  that magnitude of which you would not be aware?

     

 17     A.   I do not believe so.

     

 18     Q.   So you referred to the Flixborough incident.

     

 19  Why do you think that's the event to which Dr. Sahu was

     

 20  testifying?

     

 21     A.   The general contributes and parameters that he

     

 22  assigned to the incident in Farmborough line up pretty

     

 23  well with the Flixborough incident.

     

 24     Q.   Let's talk about some of those key attributes.

     

 25  Dr. Sahu stated that the event he was discussing
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 01  occurred about 30 years ago.

     

 02          When did the Flixborough incident occur?

     

 03     A.   Flixborough occurred in 1974, so it would be

     

 04  about 40 years ago.

     

 05     Q.   He said the incident occurred on a Saturday.

     

 06          What day of the week did the Flixborough

     

 07  incident occur?

     

 08     A.   Flixborough incident took place on a Saturday.

     

 09     Q.   He said the release went on for 45 seconds.

     

 10          How long did the release in Flixborough go

     

 11  before ignition?

     

 12     A.   There's been a variety of investigations on the

     

 13  Flixborough incident, and the short end of the range

     

 14  from those investigations would be about 30 seconds, on

     

 15  the long end of the range from those investigations

     

 16  would be about 90 seconds.  So between 30 and 90

     

 17  seconds.

     

 18     Q.   He said that there were, I think he said 33

     

 19  people killed in that incident.

     

 20          How many people died in the Flixborough

     

 21  incident?

     

 22     A.   Twenty-eight.

     

 23     Q.   Okay.  And he said that flashing played a role.

     

 24  Did flashing play a role in Flixborough?

     

 25     A.   It certainly did.  It was a release of
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 01  cyclohexane from a temperature of 155 degrees C and a

     

 02  pressure of 125 PSIG.  Normal boiling point for

     

 03  cyclohexane is 81 degrees C, so it was roughly 70

     

 04  degrees C above its boiling point.  So when the 20-inch

     

 05  pipe failed, a large majority of the cyclohexane

     

 06  vaporized, it flashed.

     

 07     Q.   Okay.  Sounds like you're familiar with that

     

 08  incident.  How are you aware of it?

     

 09     A.   Well, I've been aware for an extended period.

     

 10  It's kind of a classic case study in industrial vapor

     

 11  cloud explosions.  It also is one that's written up in

     

 12  the American Institute of Chemical Engineers AICHE,

     

 13  Chemical Process Safety, CCPS, textbook on vapor cloud

     

 14  explosions, flash fires.  That's a book that the company

     

 15  that I work for -- (Court reporter interruption.)  It's

     

 16  a book that the company I work for, BakerRisk, authored,

     

 17  and that I helped with.

     

 18     Q.   I think if you lean into the microphone it may

     

 19  help a bit.

     

 20          So can you remind us again what was the chemical

     

 21  involved in that incident?

     

 22     A.   Cyclohexane.

     

 23     Q.   Does the type of chemical involved in the

     

 24  incident make a difference in the analysis of that

     

 25  specific risk, flashing, that is?
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 01     A.   Absolutely, as does the conditions under which

     

 02  it's stored, as does the conditions outside of the

     

 03  release in terms of confinement and congestion when a

     

 04  vapor cloud is created.  Whether it's just a flash fire

     

 05  or a vapor cloud explosion or a severe vapor cloud

     

 06  explosion is a function of confinement and congestion

     

 07  that the vapor cloud encounters.

     

 08     Q.   And what can you say about the vapor cloud --

     

 09  risk of a vapor cloud from cyclohexane as compared to

     

 10  petroleum crude oil?

     

 11     A.   When cyclohexane is stored at elevated

     

 12  temperature and pressure, as was the case at the

     

 13  Flixborough incident, it poses a much larger hazard than

     

 14  crude oil stored at ambient or near ambient temperature.

     

 15     Q.   And, I'm sorry, does that mean it's more

     

 16  prevalent for cyclohexane or less?

     

 17     A.   It's poses a more -- when cyclohexane is stored

     

 18  at an elevated temperature and pressure point, it poses

     

 19  a much higher hazard in terms of the vapor cloud that

     

 20  would be created.

     

 21     Q.   And did your study look at the risk of this type

     

 22  of incident at the facility?

     

 23     A.   Our study looked at releases from throughout the

     

 24  facility under the conditions that are relevant to the

     

 25  crude oil being stored as well as the confinement and
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 01  congestion that's present at the site.

     

 02     Q.   And can you tell us what your study concluded

     

 03  about this risk?

     

 04     A.   Well, with regards to offsite risk, as we talked

     

 05  about before, the offsite risk --

     

 06              MS. BRIMMER:  Your Honor, I've been allowing

     

 07  this because Mr. Sahu did throw this out as an example,

     

 08  although I only remember one at the time.  But this is

     

 09  not an entrance point to elaborate on the original risk

     

 10  testimony.  Mr. Sahu -- Dr. Sahu didn't talk about risk.

     

 11  Risk isn't his expertise.  He didn't purport to offer

     

 12  any testimony on risk.  He was here as an air quality

     

 13  expert and a permitting air quality expert.

     

 14              There was in fact no risk testimony beyond

     

 15  people having these examples to illustrate other points

     

 16  of their testimony.  So this doesn't really seem like

     

 17  rebuttal anymore, it seems like another bite of the

     

 18  apple with respect to direct testimony.

     

 19              MR. KISIELIUS:  May I respond?

     

 20              JUDGE NOBLE:  Yes.  That's why I'm looking

     

 21  at you.

     

 22              MR. KISIELIUS:  Thank you.  Dr. Sahu, it is

     

 23  correct, is an air emissions expert, does not have the

     

 24  same qualifications to address this risk.  Nevertheless,

     

 25  he testified about the risk of flashing and explosions.
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 01  If they're willing to withdraw that testimony then we

     

 02  don't need to proceed.  But if they didn't elicit that

     

 03  testimony from him, that wouldn't have put us in the

     

 04  position of needing to rebut it.  Dr. Sahu testified to

     

 05  the risk of flashing and explosion.

     

 06              JUDGE NOBLE:  Right, but he testified to it

     

 07  from a scientific point of view.  I thought this witness

     

 08  was going to be talking about relevant risk, the danger

     

 09  of risks.  He's actually already testified that it isn't

     

 10  comparable to a crude oil situation, which seems to

     

 11  exhaust the subject, but --

     

 12              MR. KISIELIUS:  Your Honor, if I might, the

     

 13  implication of Dr. Sahu's testimony was that there was a

     

 14  risk of this event occurring.  And this is the expert

     

 15  that can respond to that and explain from a technical

     

 16  scientific risk analysis standpoint why it is not.  And

     

 17  that's what we're trying to do is respond and rebut.

     

 18              JUDGE NOBLE:  I see that, but I think that

     

 19  you're extending this witness into a scientific area

     

 20  that he doesn't have qualifications to testify about.

     

 21  He does have ample qualifications to testify about

     

 22  various risk situations.  The science behind the

     

 23  explosions he's describing has already been described

     

 24  sufficient for him to testify further about his

     

 25  expertise which would be risk.
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 01              So I'm sustaining the objection and I'd ask

     

 02  you to move on.

     

 03              MR. KISIELIUS:  Okay.

     

 04  BY MR. KISIELIUS:

     

 05     Q.   From the basis of the standpoint of risk

     

 06  assessment, is the Flixborough incident a good

     

 07  comparison for understanding the risks of the Vancouver

     

 08  Energy facility?

     

 09     A.   No, it's not.  The risk associated with loads

     

 10  stored well above its boiling point under pressure and

     

 11  subject to flashing and creation of a large vapor cloud

     

 12  from that is not comparable to the risks associated with

     

 13  crude oil stored at air ambient temperature.

     

 14     Q.   I would like to switch to the third incident and

     

 15  talk about the other U.K. facility incident that the

     

 16  opponent witnesses have discussed.

     

 17          Are you familiar with Mr. Blackburn's testimony

     

 18  about the facility incident in Hertfordshire, England?

     

 19  It was one that he relied on to establish a maximum

     

 20  foreseeable loss.

     

 21     A.   Yes, I am.

     

 22     Q.   How are you familiar with that incident?

     

 23     A.   I personally investigated the incident that's

     

 24  being referred to which is the Buncefield explosion.  I

     

 25  went to the Buncefield facility that was involved in the
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 01  investigation.

     

 02     Q.   When you say you were involved in the

     

 03  investigation, what does that mean?

     

 04     A.   I was retained by Total -- (Court reporter

     

 05  interruption.) Total, T-o-t-a-l, to investigate the

     

 06  incident in terms of cause and origin.

     

 07     Q.   Okay.  And in response to questions from

     

 08  Mr. Siemann, Mr. Blackburn characterized it as a

     

 09  crude-by-rail incident.  Do you agree?

     

 10     A.   I do not.  The Buncefield terminal didn't have a

     

 11  rail.  Product is fed in by a pipeline, product leaves

     

 12  by pipeline and by truck, and the tank involved in the

     

 13  incident contained gasoline.

     

 14     Q.   And can you tell us what happened in that

     

 15  incident?

     

 16     A.   Yes, I can.  A transfer of gasoline was being

     

 17  made to one of the tanks from a remote refinery in

     

 18  Essex.  Transfer was underway at night.  Around 3 in the

     

 19  morning, the level indication in the tank indicated to

     

 20  the operators that the transfer had stopped.  In fact,

     

 21  it had not stopped.  Transfer continued.  Around 5:30 in

     

 22  the morning the tank overflowed.  A cloud of gasoline

     

 23  mist and vapor was created, and around 6:00 that cloud

     

 24  was ignited.

     

 25          The cloud encountered a very severe high-level
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 01  congestion in the form of trees in the nearby vicinity.

     

 02  These wouldn't be trees that you would look out a window

     

 03  and see, these are trees that were created, and created

     

 04  a visual screen around the facility.  The technique is

     

 05  called coppicing -- (Court reporter interruption.)  I

     

 06  may misspell it, but it's c-o-p-p-i-c-e-d.  So it

     

 07  involves cutting the trees repeatedly when it's young to

     

 08  create many trunks and branches so that you get a visual

     

 09  screen.

     

 10          But that causes a high degree of congestion and

     

 11  a high degree of -- high degree of congestion can be

     

 12  found in a pipe rack or refinery or a terminal plant.

     

 13  And that visual screen then is kind of like a hedgerow,

     

 14  you've seen those, allow the flame to accelerate to a

     

 15  very high flame speed and cause the significant vapor

     

 16  cloud explosion as a result.

     

 17     Q.   And is this an accurate comparison of the risk

     

 18  you might expect from the Vancouver Energy facility?

     

 19     A.   No.  Again, it's the presence of that very high

     

 20  level of congestion that really allowed the flame speed

     

 21  to be generated.  The tank involved a gasoline tank

     

 22  being filled remotely by pipeline.

     

 23     Q.   And so just to be specific, what can you say

     

 24  about the differences about the product involved in the

     

 25  incident as compared to what we're talking about here?
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 01     A.   Sure.  Gasoline is generally more volatile than

     

 02  crude oil and less viscus.  It's easier to form a mist.

     

 03     Q.   And then what about the opportunities for vapor

     

 04  cloud congestion; did you look at those as part of your

     

 05  study?

     

 06     A.   Sure.  As part of our QRA we looked at the

     

 07  confinement and congestion that's actually present on

     

 08  the site of the proposed terminal here, the proposed

     

 09  facility at the terminal.  And we have nothing remotely

     

 10  approaching the level of congestion that was present at

     

 11  Buncefield.

     

 12     Q.   And in your QRA, are these parameters important

     

 13  in understanding the risk profile of the facility?

     

 14     A.   Certainly.

     

 15     Q.   To your understanding, are there operational and

     

 16  design differences between Hertfordshire and Buncefield,

     

 17  I guess, and the Vancouver Energy facility that would

     

 18  speak to the likelihood of a vapor cloud explosion?

     

 19     A.   Well, certainly the product that's being

     

 20  handled, crude oil versus gasoline, is different.  It's

     

 21  not being fed by remote pipelines and essentially in an

     

 22  unmanned operation where the people involved with the

     

 23  transfer or in the control room are not looking at

     

 24  anything.

     

 25          As far as the specifics of how the tanks are
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 01  configured, I can't speak to that.

     

 02     Q.   In your opinion, is the Buncefield incident a

     

 03  good comparison for understanding the risks of the

     

 04  Vancouver Energy facility?

     

 05     A.   No, I do not believe it is.

     

 06     Q.   Let me ask you some general questions about the

     

 07  use of these specific incidents.

     

 08          Is the reliance on a handful of examples a good

     

 09  way of assessing the risks presented by this facility,

     

 10  from your standpoint?

     

 11     A.   No, particularly --

     

 12              MS. BRIMMER:  Objection.  I think that

     

 13  mischaracterizes the situation.  No one is relying on

     

 14  these as an example.  He's been asked about the specific

     

 15  examples as compared them to this situation, but I don't

     

 16  think there's been a characterization in the opponents'

     

 17  case that these examples represent anything.

     

 18              JUDGE NOBLE:  I'll overrule the objection.

     

 19  I think it's a fair question.  You may answer.

     

 20              THE WITNESS:  And I apologize, could you

     

 21  repeat the question?

     

 22  BY MR. KISIELIUS:

     

 23     Q.   I can ask it again if that's helpful.

     

 24          What do you think about the use of a handful of

     

 25  facility incidents as a way of assessing the risks
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 01  presented by this specific facility?

     

 02     A.   No, I think the better way is to look at the

     

 03  actual facility of interest and its attributes and

     

 04  characteristics.  These examples, as I said, are not

     

 05  directly applicable to the oil storage terminal.

     

 06     Q.   And is that what you did with your QRA?

     

 07     A.   Yes, it is.

     

 08     Q.   More generally, there's been some criticism from

     

 09  some of the opponents that risk science like this is

     

 10  somehow different than real world events.

     

 11          How do you respond to that criticism?

     

 12     A.   I think we account for real world events in our

     

 13  Quantitative Risk Assessment but we pair them with the

     

 14  appropriate frequencies to place them properly in the

     

 15  risk space.

     

 16     Q.   And so in your opinion, which is the most

     

 17  accurate way to assess risk at the facility?

     

 18     A.   I feel the risk to the facility is best assessed

     

 19  by doing a Quantitative Risk Assessment on this specific

     

 20  facility of interest.

     

 21     Q.   I'm going to switch subjects now and ask a

     

 22  couple questions to start.

     

 23          Does BakerRisk help its clients assess insurance

     

 24  needs for industrial facilities?

     

 25     A.   Yes, we do.
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 01     Q.   And are you familiar with the methods that

     

 02  BakerRisk uses in assessing insurance needs of the

     

 03  industrial facilities?

     

 04     A.   Yes, I am.

     

 05     Q.   How are you familiar with those mechanisms?

     

 06     A.   We have an insurance risk engineering team at

     

 07  BakerRisk that works with the development of the

     

 08  software that is used for that purpose.  I've discussed

     

 09  on a number of occasions the methodologies and

     

 10  approaches that are used to perform the insurance risk

     

 11  engineering.  I myself do not perform insurance risk

     

 12  engineering service.

     

 13     Q.   But you developed the software that they use?

     

 14     A.   Yes, I've worked on it.

     

 15     Q.   How many -- so what's the end product of the

     

 16  insurance assessment that BakerRisk does?

     

 17     A.   It's an evaluation of maximum estimated loss

     

 18  that can take place in terms of damage to that facility,

     

 19  in terms of business interruption.

     

 20     Q.   Okay.  And how many insurance risk engineering

     

 21  surveys does BakerRisk do?

     

 22     A.   On average, we do about 65 a year.

     

 23     Q.   And do you do any for crude oil storage tanks?

     

 24     A.   Yes, we do.

     

 25     Q.   And are you familiar with the range of coverage
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 01  that you have assessed for these types of facilities?

     

 02     A.   Sure.  I actually looked at the last five or six

     

 03  that we did.  They ranged in capacity from about a

     

 04  million barrels up to 16 million barrels in terms of the

     

 05  size of the facility.

     

 06     Q.   And what was the range of the insurance for

     

 07  those types of facilities?

     

 08     A.   Maximum estimated losses were in the range of

     

 09  about 30 million to about 130 million.  Obviously the

     

 10  lower end of that tended to be facilities that were well

     

 11  designed and smaller capacity.  The larger of that range

     

 12  tends to be facilities that have some design issues and

     

 13  are of larger capacity.

     

 14     Q.   And how does the size of the Vancouver Energy

     

 15  facility fit in that spectrum?

     

 16     A.   So the proposed facility is a little over two

     

 17  million barrels, so it's on the low end of the one- to

     

 18  16-million-barrel range.

     

 19     Q.   And in your estimation what does that mean about

     

 20  where that would fit, where this facility would fit in

     

 21  terms of insurance needs?

     

 22              MS. BRIMMER:  Objection, Your Honor.  This

     

 23  witness has said that he does not perform the insurance

     

 24  analysis, so I think we just reached the end of his

     

 25  expertise.
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 01              MR. KISIELIUS:  Your Honor, he just

     

 02  testified that he helped design the software that they

     

 03  use in facilitating and assessing insurance needs for

     

 04  their clients.  He's testified that this is part of the

     

 05  regular service that his company provides as the service

     

 06  to their customers, and he's testified to the research

     

 07  he's done on insurance needs at analogous facilities.

     

 08              MS. BRIMMER:  Your Honor, he said he helped

     

 09  with the design and building of the software, and he

     

 10  specifically said he does not perform insurance

     

 11  analysis.

     

 12              JUDGE NOBLE:  Well, again, I think that it's

     

 13  a fair question.  And it does seem to be part of his

     

 14  expertise, although I don't think he's going to be going

     

 15  too far into the insurance testimony since he does not

     

 16  do insurance analyses.  Is he?

     

 17              MR. KISIELIUS:  No, Your Honor.  This is the

     

 18  last question on the insurance analyses.  I was going to

     

 19  explore further his experience in terms of ranges of

     

 20  insurance from matters he's been personally involved in.

     

 21              JUDGE NOBLE:  All right.  I'll overrule the

     

 22  objection.  You may answer.

     

 23              THE WITNESS:  You'll have to ask the

     

 24  question again, I'm sorry.

     

 25  BY MR. KISIELIUS:
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 01     Q.   So you had talked about a range of insurance

     

 02  needs for facilities that corresponded roughly to the

     

 03  range in size.  And I was asking in order of magnitude

     

 04  where the Vancouver Energy facility fit in, and you

     

 05  testified to the lower end in terms of the size.

     

 06          My question was, what does that suggest to you

     

 07  about where the insurance needs would fit in for that

     

 08  particular facility?

     

 09     A.   Thank you.  I would expect that to be on the

     

 10  lower end of the range, so down towards 30 million.

     

 11     Q.   And I think you testified about the range of the

     

 12  insurance and what it actually covers when you were

     

 13  talking about that 30 to 130 million range.

     

 14          Could you explain that again?

     

 15     A.   Sure.  Our insurance risk engineering surveys --

     

 16  (Court reporter interruption.)  Our insurance risk

     

 17  engineering surveys are focused on a loss of capital and

     

 18  trying to settle the damage to the plant as well as the

     

 19  business interruption associated with it.  So capital

     

 20  loss to the plant and business interruption.

     

 21     Q.   And so not any sort of offsite damage?

     

 22     A.   No.  It's onsite loss focused.

     

 23     Q.   Can you use your QRA to assess insurance needs

     

 24  for offsite risks?

     

 25     A.   It's difficult, but our Quantitative Risk
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 01  Assessment for this facility looked at risks associated

     

 02  with offsite fatalities.  The societal risk we had

     

 03  offsite was on the order of 5E to the minus 9 per year

     

 04  for fatality, so a little less than one in 100 million

     

 05  years.  If you want to be conservative, you could say

     

 06  you wanted to insure against a loss of life.  If you

     

 07  want to be really conservative you can say you want to

     

 08  ensure against the financial equivalent of two loss of

     

 09  life.

     

 10     Q.   And are you familiar from your work with ranges

     

 11  of dollar figures associated with damage for loss of

     

 12  life?

     

 13     A.   I'm familiar with legal cases that I and others

     

 14  BakerRisk have been involved with, yes.

     

 15     Q.   So being insensitive, what is the dollar figure

     

 16  that typically you've seen in the work that you've done

     

 17  that's been associated with risk of -- or damage with

     

 18  loss of life?

     

 19     A.   So it varies with the nature of the fatality and

     

 20  the locality and case specifics, but in the range of 10-

     

 21  to $20 million is the legal liability that corresponds

     

 22  to typical jury awards for loss of life.

     

 23     Q.   You said conservative, one or maybe two people.

     

 24  Can you translate that again into figures?

     

 25     A.   So that would be 10- to $40 million if you

�4497

                          BRIMMER / THOMAS

     

     

     

 01  wanted to be conservative.

     

 02              MR. KISIELIUS:  I have no further questions

     

 03  for you, thank you.

     

 04              JUDGE NOBLE:  Cross-examination?

     

 05                      CROSS-EXAMINATION

     

 06  BY MS. BRIMMER:

     

 07     Q.   Hello, Mr. Thomas.  My name is it Janette

     

 08  Brimmer, I represent some of the opponents.

     

 09          Are you familiar with a Texas City refinery

     

 10  explosion in March of 2005?

     

 11     A.   The BP Texas City?

     

 12     Q.   Texas City refinery explosion in March of 2005.

     

 13  I don't recall if it was BP.

     

 14     A.   I believe that would be the BP Texas City ISOM

     

 15  unit. (Court reporter interruption.)  ISOM, short

     

 16  acronym for isomerization.

     

 17     Q.   And in that incident workers were killed?

     

 18     A.   Yes.

     

 19     Q.   And there were injuries to well over a hundred

     

 20  other people associated with that incident?

     

 21              MR. KISIELIUS:  Your Honor, I'm going to

     

 22  object.  Your Honor?

     

 23              JUDGE NOBLE:  Repeat the question and then

     

 24  tell me the objection.

     

 25              MS. BRIMMER:  My question was asking
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 01  Mr. Thomas some specifics that he recalled that there

     

 02  were over a hundred other people injured in association

     

 03  with this event.

     

 04              JUDGE NOBLE:  And your objection?

     

 05              MR. KISIELIUS:  Relevance.  We brought

     

 06  Mr. Thomas back because we've had multiple examples of

     

 07  what he's testified to as irrelevant things that

     

 08  opponents have assessed are comparable.  He's testified

     

 09  that they're not.  They're irrelevant.  She's now asking

     

 10  questions about a refinery incident which is unrelated

     

 11  to the risk profile of the crude oil storage facility.

     

 12              MS. BRIMMER:  Your Honor, they're

     

 13  questioning Ms. Garcia's fears of similar incidents.

     

 14  She's talked about a Texas City refinery -- or a Texas

     

 15  City explosion.  They offered some rebuttal that maybe

     

 16  she was misremembering that.  And I'm inquiring as to

     

 17  whether that's perhaps the incident that got confused,

     

 18  that confused it.  And he did say that he knows about

     

 19  that incident.

     

 20              MR. KISIELIUS:  Your Honor, if I might

     

 21  respond.  She clearly said the event was in the early

     

 22  1940s.  Ms. Brimmer is now asking questions about a

     

 23  refinery incident in 2005.  They're expanding the list

     

 24  of things.

     

 25              JUDGE NOBLE:  The general nature of this
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 01  testimony is the comparability of different incidents

     

 02  that have occurred, and your witness has been explaining

     

 03  the differences and why they're not relevant to

     

 04  Vancouver Energy Distribution Terminal.  This is another

     

 05  question about another facility.  It's right along the

     

 06  same lines as the testimony you were eliciting, although

     

 07  a different facility, as I understand it.

     

 08              So it's a fair question and it's relevant to

     

 09  what he's been saying, and I'm going to overrule the

     

 10  objection.

     

 11  BY MS. BRIMMER:

     

 12     Q.   And you do recall that it injured over a hundred

     

 13  other people?

     

 14     A.   I don't recall that.  But I don't disagree that

     

 15  that was the case.  So I'm not -- just to be clear, I'm

     

 16  sorry, I'm not telling you that you're mistaken.  I'm

     

 17  just telling you I don't recall how many people were

     

 18  injured.

     

 19          But there were quite a few people in the

     

 20  vicinity of the process unit.  The unit next to it, and

     

 21  I forget the unit designation next to it, was undergoing

     

 22  turnaround -- (Court reporter interruption.)  The unit

     

 23  next to it was undergoing turnaround so they were

     

 24  undergoing major maintenance, so they had portable light

     

 25  wood trailers in to support that, as well as tents.  And
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 01  all of the workforce for that turnaround was essentially

     

 02  being housed, officed, staged between the unit that was

     

 03  being worked on and the ISOM unit.  We as an industry --

     

 04     Q.   That isn't my question, Mr. Thomas.

     

 05     A.   Sorry?

     

 06     Q.   You have to wait for a question to be in front

     

 07  of you. The question was the number of people that were

     

 08  injured, and I think you answered that.

     

 09     A.   I thought you were asking about if I was

     

 10  familiar with the incident.

     

 11     Q.   I asked about specific details.  Thank you.

     

 12     A.   I apologize.

     

 13     Q.   That's okay.  And I just want to confirm that

     

 14  that incident was in Texas City.

     

 15     A.   Yes, ma'am, it was at the -- the incident you're

     

 16  referring to, I believe, was at the BP Texas City

     

 17  refinery.  It's no longer owned by BP, it's now owned by

     

 18  Marathon, Marathon Galveston Bay Refinery.

     

 19     Q.   Thank you.  I want to turn to a more general

     

 20  question about the incidents that have been discussed in

     

 21  your rebuttal testimony today.

     

 22          Is it fair to say that these are accidents?

     

 23     A.   Certainly.

     

 24     Q.   And that, for example, with the incident in the

     

 25  U.K., I think we called it the Buncefield incident as an
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 01  example, there are miscommunications or mistakes that

     

 02  get made that result in accidents?

     

 03     A.   I would certainly say that some accidents are

     

 04  caused by miscommunications, or the other factor you

     

 05  said was mistakes.

     

 06     Q.   And sometimes those have very serious results?

     

 07     A.   They can be.

     

 08              MS. BRIMMER:  Nothing further, Your Honor.

     

 09              JUDGE NOBLE:  Redirect?

     

 10              MR. HALLVIK:  No questions.

     

 11                    REDIRECT EXAMINATION

     

 12  BY MR. KISIELIUS:

     

 13     Q.   Dr. Thomas, I have just a couple questions for

     

 14  you.

     

 15          Ms. Brimmer was asking you about a 2005 Texas

     

 16  City incident.  Did you say that was a refinery?

     

 17     A.   I'm sorry?

     

 18     Q.   Did you say that was at a refinery?

     

 19     A.   BP Texas City refinery.

     

 20     Q.   And does a refinery present the same risk

     

 21  profile as a crude oil storage terminal?

     

 22     A.   No, it does not.

     

 23     Q.   So would you say that's an accurate comparison

     

 24  for assessing the risk at the Vancouver Energy terminal?

     

 25     A.   No, it is not.
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 01              MR. KISIELIUS:  No further questions.

     

 02              JUDGE NOBLE:  Council questions?

     

 03              Mr. Shafer?

     

 04              MR. SHAFER:  Dr. Thomas, thank you very much

     

 05  for your testimony today.  One question.

     

 06              You're familiar with the City of Vancouver.

     

 07  Would you say that this project constitutes the largest

     

 08  threats of a facility incident within the City of

     

 09  Vancouver, or might you be aware of other facilities

     

 10  that would be, say, comparable and that magnitude?

     

 11              THE WITNESS:  I apologize, but I have to

     

 12  confess complete ignorance to what other facilities are

     

 13  present in the City of Vancouver.  I simply didn't look

     

 14  at that.  I didn't know that was --

     

 15              MR. SHAFER:  I'm just trying to scale where

     

 16  might this fit in terms of other industrial sites or

     

 17  other facilities within the city.

     

 18              THE WITNESS:  I apologize, I don't know what

     

 19  other industrial sites are in the facility so I can't

     

 20  rank this for you.

     

 21              MR. SHAFER:  Okay, thank you.

     

 22              JUDGE NOBLE:  Mr. Snodgrass?

     

 23              MR. SNODGRASS:  Good afternoon.  Just a

     

 24  couple of questions.  And one I guess just following up

     

 25  on the monetary value of your experience in loss of life
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 01  cases.

     

 02              Is knowing -- is estimating potential loss

     

 03  of life and the work you do an important aspect in

     

 04  obtaining insurance for your clients?

     

 05              THE WITNESS:  So I think the way that you

     

 06  asked that question, the answer would be no.  Our

     

 07  insurance risk surveys are focused on the loss of

     

 08  capital and business interruption to the facility.  So

     

 09  we're normally not being asked from an insurance

     

 10  perspective about loss of life.

     

 11              MR. SNODGRASS:  Okay, thank you.

     

 12              The other question that somewhat related was

     

 13  back to the FN curves, and I don't want to spend too

     

 14  much time on that because I know your prior testimony,

     

 15  but I just want to make sure I'm understanding

     

 16  correctly.

     

 17              So in looking at the offsite FN curve in

     

 18  the -- in your May 2016 QRA, I just want to make sure I

     

 19  understand the tolerable range.  It looks like that the

     

 20  tolerable range for a single fatality is 1E to the minus

     

 21  4 in figure ES2.  That's one in 10,000; is that right?

     

 22              THE WITNESS:  Can I come look at what you're

     

 23  looking at?

     

 24              MR. SNODGRASS:  Sure.

     

 25              MR. KISIELIUS:  Your Honor, if it would
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 01  help, I have a copy of his report that he can look at.

     

 02              THE WITNESS:  I should have asked if it was

     

 03  all right.  I apologize.

     

 04              JUDGE NOBLE:  Let your counsel show you.

     

 05              THE WITNESS:  Sorry.  And you said you were

     

 06  looking at Figure ES2?

     

 07              MR. SNODGRASS:  Correct, yes.

     

 08              THE WITNESS:  Yes.  And so your question

     

 09  was?

     

 10              MR. SNODGRASS:  The upper limit of the

     

 11  tolerable range, I just want to make sure I'm getting it

     

 12  right.  It looks like at a level of one fatality, it

     

 13  looks like it's 1E to the minus 4?

     

 14              THE WITNESS:  Yes, sir.

     

 15              MR. SNODGRASS:  In any given year that

     

 16  there's a one in 10,000 chance of that fatality

     

 17  occurring; is that right?

     

 18              THE WITNESS:  Yes.

     

 19              MR. SNODGRASS:  Okay.

     

 20              THE WITNESS:  And that would be the upper

     

 21  range.  But that would suggest if you were below that

     

 22  range but above one in a million, it would suggest you

     

 23  should be considering additional preventive and

     

 24  mitigative systems to the degree practical and cost

     

 25  effective to implement that to try to ride it down below
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 01  one in a million.

     

 02              MR. SNODGRASS:  I guess just a general sense

     

 03  of how much -- you indicated it was essentially from the

     

 04  U.K. and that there wasn't necessarily U.S. governmental

     

 05  standards behind that but it was widely accepted by

     

 06  industry here; is that --

     

 07              THE WITNESS:  Yes.

     

 08              MR. SNODGRASS:  By industry, I guess what

     

 09  industries?

     

 10              THE WITNESS:  Petrochemical, refining,

     

 11  fertilizer production.  Those are the major three

     

 12  industries we work with.  It may be used by others but

     

 13  I'm not aware of that and can't identify other

     

 14  industries for you.

     

 15              MR. SNODGRASS:  Okay.  You may have answered

     

 16  the question then.

     

 17              Do you know, if you don't know what they

     

 18  are, are there other standards used by other industries

     

 19  in this country along those lines?

     

 20              THE WITNESS:  I'm aware of no other

     

 21  standards that are different from this that are used by

     

 22  U.S. industries.  But I do have to allow it's possible

     

 23  that could be the case.

     

 24              MR. SNODGRASS:  Okay.  Last question, I

     

 25  guess, was just by in conducting QRA work, is there any
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 01  accounting for unknowns?

     

 02              THE WITNESS:  Yes, in the sense that what

     

 03  we're using, for instance, for leak probability or

     

 04  historical numbers that reflect FNs, that is, we're

     

 05  looking at the past in terms of what has happened and

     

 06  we're to express leak frequencies for piping, for tanks,

     

 07  for pumps, for different types of equipment.  And that

     

 08  wraps up what's happened.

     

 09              MR. SNODGRASS:  Okay.  So essentially no

     

 10  unknowns; is that fair to say?

     

 11              THE WITNESS:  Say that again?

     

 12              MR. SNODGRASS:  No unknowns?  The broader

     

 13  question behind this is that although it's a refinery

     

 14  incident, and I appreciate that refineries are more --

     

 15  my understanding is they're more dangerous and complex

     

 16  than this, there was earlier testimony about the

     

 17  incident that led to some fatalities at the Anacortes

     

 18  Tesoro facility, and the testimony is that the response

     

 19  was the industry didn't know about this.

     

 20              And so I took that to be -- there wasn't a

     

 21  lot of iteration on that, but I took that to be it

     

 22  wasn't a failure of communication or use of equipment

     

 23  but it was a phenomenon that occurred as an industry

     

 24  that was not previously understood.

     

 25              Is that your understanding?
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 01              THE WITNESS:  I'm not familiar with that

     

 02  incident.

     

 03              MR. SNODGRASS:  I guess less probing that

     

 04  incident, more -- I would assume the unknown unknowns

     

 05  are less in a facility like this than a refinery but

     

 06  that it's still a complex facility with multiple points

     

 07  of transfer over a broad arena of combustible substance.

     

 08              Is there any portion of the risk analysis

     

 09  that somehow considers these kind of unknown unknowns?

     

 10              THE WITNESS:  Sometimes I'm a bit slow but I

     

 11  understand your question now.  I apologize for making

     

 12  you ask it three times.

     

 13              So certainly facilities that are being

     

 14  commissioned that involve brand-new processes and

     

 15  brand-new chemistry, that's a pretty serious

     

 16  consideration in terms of the level of conservatism you

     

 17  need to layer in to cover that.  The more well-known the

     

 18  operations are the less relevant that becomes.

     

 19              Certainly the storage and transfer of crude

     

 20  oil is pretty well-established technology.  However,

     

 21  that being said, we do maintain margins of conservatisms

     

 22  in our analysis and in order to provide some packing.

     

 23  For instance, in the curves you're referring to, if

     

 24  you're referring to the onsite one, you would see that

     

 25  we exceed that lower risk tolerance criteria to
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 01  primarily due to flash fire events in the rail loading

     

 02  area.

     

 03              Well, the way we've calculated it, we're not

     

 04  taking into account that, for instance, people would

     

 05  probably be wearing fire-retardant clothing, not taking

     

 06  into account that there would be flammable gas detectors

     

 07  that would warn non-essential personnel -- (Court

     

 08  reporter interruption.)  Not taking into account

     

 09  flammable gas monitors that warn people that weren't

     

 10  required for the immediate emergency response to

     

 11  immediately vacate the area.

     

 12              We don't take credit for the fact -- and I

     

 13  don't know how they're really configured, but we would,

     

 14  if we were taking credit for it, probably an interlock

     

 15  that when flammable gas petro goes off, it stops any

     

 16  transfer.  There's probably electronic stops for -- or

     

 17  emergency stops, rather, for the operators that push the

     

 18  alarm.  They don't take credit for that in our base risk

     

 19  analysis.

     

 20              If we get to the point that people are

     

 21  looking at specific prevention mitigation steps, then we

     

 22  would begin to take into account to show them what level

     

 23  of risk reduction would be credited for those.

     

 24              So we do maintain some conservatism for how

     

 25  we push the analysis but not as much for technology
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 01  that's fairly well known, say some new oxidation

     

 02  chemistry.

     

 03              JUDGE NOBLE:  Other council questions?

     

 04              Mr. Moss?

     

 05              MR. MOSS:  Thank you.  You talked about, I

     

 06  believe the turn of phrase was "acceptable risk

     

 07  tolerance standards."

     

 08              THE WITNESS:  Risk tolerance criteria, yes.

     

 09              MR. MOSS:  Okay.  Is the focus in that on

     

 10  the probability of explosion or its consequences?

     

 11              THE WITNESS:  Both.  It's focused on the

     

 12  risk, essentially the product of the consequences and

     

 13  the frequency at which those consequences come to pass.

     

 14              MR. MOSS:  While you and Mr. Snodgrass

     

 15  apparently have a more sophisticated understanding of

     

 16  this than I do, did I understand you to say a moment ago

     

 17  that the standard you want to strive for is one death in

     

 18  a million, a probability of one in a million of a single

     

 19  death?

     

 20              THE WITNESS:  It was looking at the FN

     

 21  curves, technically it's the cumulative frequency of all

     

 22  events that would cause a death should be less than that

     

 23  frequency.

     

 24              MR. MOSS:  That's what you want to aim for

     

 25  is one in a million?
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 01              THE WITNESS:  Yes.

     

 02              MR. MOSS:  Okay, thank you.

     

 03              THE WITNESS:  And I should clarify, sir.

     

 04  For offsite populations.  The criteria for onsite

     

 05  populations is higher, the idea being that if you come

     

 06  to work at the facility, you're understanding that

     

 07  you're going to be exposed to a higher level of risk

     

 08  than somebody in the general population.

     

 09              MR. MOSS:  You anticipated my follow-up and

     

 10  answered my question.

     

 11              THE WITNESS:  No, I was afraid I may be

     

 12  misleading.

     

 13              MR. MOSS:  That's fine.

     

 14              JUDGE NOBLE:  Mr. Siemann?

     

 15              MR. SIEMANN:  Good afternoon.

     

 16              You mentioned that there are -- if I

     

 17  understand correctly, you mentioned that there are two

     

 18  different types of risk analysis.  One is that you did

     

 19  the QRA, and there's a separate one in your agency or in

     

 20  your organization which is the insurance risk; is that

     

 21  correct?

     

 22              THE WITNESS:  Yes, sir.

     

 23              MR. SIEMANN:  And those are done separately,

     

 24  because I understand you don't involve yourself in the

     

 25  insurance risk aspect.
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 01              Is it possible that the outcomes of those

     

 02  two analyses would be different?

     

 03              THE WITNESS:  To some degree it's expected.

     

 04  The insurance risk engineering task is much, much

     

 05  simpler than QRA and the time spent with it is much,

     

 06  much less.  They're looking only at what they consider

     

 07  to be likely major events as opposed to trying to look

     

 08  for all events like we do in the QRA.

     

 09              So from the insurance risk engineering

     

 10  survey of crude oil and storage facility, the insurance

     

 11  risk engineering folks would never consider a vapor

     

 12  cloud explosion.  They would consider it much too

     

 13  unlikely to worry about it.  Whereas, in the QRA we

     

 14  include those type of events.  But we just -- you know,

     

 15  we look at the specifics of the facility to determine

     

 16  where that really falls out in terms of risk.

     

 17              In the insurance risk engineering world you

     

 18  just say, well, that's not going to happen so I'm not

     

 19  going to worry about it.

     

 20              MR. SIEMANN:  So in your experience -- and I

     

 21  think I know the answer to this question but I'm going

     

 22  to ask it anyway.  In your experience, which version

     

 23  comes up with a higher level of risk typically?

     

 24              THE WITNESS:  To a certain degree it's kind

     

 25  of apples and oranges.  One is just what's the financial
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 01  risk the company is running in terms of loss of capital

     

 02  and business interruption, and hence, what should they

     

 03  be getting insured for and what would the insurance

     

 04  market basically demand that they buy insurance for.

     

 05              If the company tries to buy insurance for

     

 06  half that much, well, then the insurance companies are

     

 07  going to really charge them a higher rate for that.

     

 08  Because the insurance company will believe we couldn't

     

 09  see a loss like this, therefore if they're only insuring

     

 10  for that, you know, we could get hit with that multiple

     

 11  times.  Whereas, the QRA is really focusing on life.  So

     

 12  to a certain degree it's really apples and oranges, and

     

 13  I can't give you a direct, which says there's more risk.

     

 14              In this particular case for this particular

     

 15  facility, the QRA is saying there's more risk because

     

 16  we're considering things like vapor cloud explosions

     

 17  that the insurance risk engineer is just going to sweep

     

 18  to the side and say it's too low of a probability to

     

 19  worry about.

     

 20              MR. SIEMANN:  Thank you.

     

 21              JUDGE NOBLE:  Mr. Rossman?

     

 22              MR. ROSSMAN:  Following up on those

     

 23  questions, when you were last here I think we talked

     

 24  about some types of risk that were out of scope like a

     

 25  seismic event exceeding the design capability of the
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 01  facility.

     

 02              THE WITNESS:  Yes, sir.

     

 03              MR. ROSSMAN:  Would the insurance risk

     

 04  assessment take those into account?

     

 05              THE WITNESS:  I don't believe we've ever

     

 06  factored that into an insurance risk engineering survey.

     

 07  I can't say categorically since I'm not involved with

     

 08  them every day, but I'm involved in the calculation

     

 09  methodology, and that's never come up as anything that

     

 10  would be input into the models.

     

 11              So with a pretty high level of confidence,

     

 12  no.  But I would have to make allowance for some client

     

 13  at some place at some time may have asked that question

     

 14  and I'm just unaware of it.

     

 15              MR. ROSSMAN:  Would your risk models factor

     

 16  in the types of events that led to the two large

     

 17  explosions that you talked about like a sensor failing

     

 18  and the tank overflowing?

     

 19              THE WITNESS:  So we do have scenarios where

     

 20  we drain an entire tank, dig a hole and let all the tank

     

 21  inventory come out.

     

 22              MR. ROSSMAN:  I'm sorry, does that go to the

     

 23  consequences that would then happen if that were to

     

 24  happen or the likelihood of that happening in the first

     

 25  place?
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 01              THE WITNESS:  So it's based on historical

     

 02  information on loss of contents from tanks is where the

     

 03  frequency comes from.  So it factors loss of tank

     

 04  contents for a variety of reasons; tank failure, tank

     

 05  overfilling, failure of a flange connected to the tank.

     

 06  All those causes are wrapped up in historically what has

     

 07  happened, and historically what has happened is the

     

 08  basis for the frequency is for the tank.

     

 09              MR. ROSSMAN:  So if I understand correctly,

     

 10  you do modeling of what's going to be built at the

     

 11  facility and think about the failure rates of those

     

 12  various different components?

     

 13              THE WITNESS:  Yes.  We're specifically

     

 14  considering the tanks that would be there, the equipment

     

 15  that's going to be at the facility.

     

 16              MR. ROSSMAN:  Okay.  I'm wondering if

     

 17  there's other dimensions of risk like seismic that are

     

 18  just sort of fundamentally out of scope of your

     

 19  analysis.  And I would assume like an intentional

     

 20  sabotage or an act of terrorism would be outside the

     

 21  scope of your analysis?

     

 22              THE WITNESS:  Yes.  Similarly, there are

     

 23  things that could happen that we don't account for.

     

 24  Maybe we have a micrometeorite strike the tank.  We

     

 25  don't include that.  We could have a -- I'm sure there's
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 01  things like that.  I would say that, you know, when we

     

 02  look at tank failures, historically they've happened and

     

 03  so we're representing that rate in our analysis.

     

 04  Whether other things could happen like terrorism, yes.

     

 05              MR. ROSSMAN:  So your analysis would include

     

 06  past tank failures that have have been caused by an

     

 07  earthquake but not modeling the probability of an

     

 08  earthquake on this site?

     

 09              THE WITNESS:  No, I wouldn't say that.  I

     

 10  think that would be misleading.  I am pretty sure that

     

 11  the database of tank failures upon which the tank

     

 12  failure frequency is based does not include seismic

     

 13  failure.

     

 14              MR. ROSSMAN:  Can you say more about the

     

 15  parameters of the data sets that are included in the

     

 16  basis of the risk analysis?

     

 17              THE WITNESS:  Sure.  It's any tank release

     

 18  that could be found that was due to the failure of the

     

 19  tank or failure of the components or it just overflowed

     

 20  all goes into that number.

     

 21              MR. ROSSMAN:  So would that include --

     

 22              THE WITNESS:  But I'm pretty sure that

     

 23  seismic-induced tank failure is not included in that

     

 24  database, because the assumption is that you're going to

     

 25  design to a certain design basis, and if you get beyond
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 01  that then the impact is well beyond your site.  It's no

     

 02  longer a site-driving risk.

     

 03              MR. ROSSMAN:  So the database would include

     

 04  things like failures caused by a material deficit?

     

 05              THE WITNESS:  Sure; corrosion, crane impact,

     

 06  operator error, mechanical damage.  Most of them are

     

 07  corrosion-induced, but there are other causes that would

     

 08  cause tanks to release their contents.

     

 09              MR. ROSSMAN:  Okay, thank you.

     

 10              JUDGE NOBLE:  Other council questions?

     

 11              Mr. Snodgrass?

     

 12              MR. SNODGRASS:  Just a quick follow-up again

     

 13  to make sure -- after hearing your exchange with Council

     

 14  Member Moss, to make sure I understand the FN and what

     

 15  then what the implications are.

     

 16              Now, I think when you spoke -- responded to

     

 17  Mr. Moss you said the target is a one in a million

     

 18  level?

     

 19              THE WITNESS:  Yes.  That's 1E to the minus

     

 20  6.

     

 21              MR. SNODGRASS:  And so that's the lower

     

 22  bound on Table ES2?

     

 23              THE WITNESS:  On the figure.

     

 24              MR. SNODGRASS:  Figure, sorry.  And so the

     

 25  upper bound is one in 10,000, as we talked about.  I
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 01  guess what is the difference in -- if you were between

     

 02  one in 10,000 and one in a million, what do you do?  And

     

 03  if you're less than -- if the risk is greater than one

     

 04  every 10,000, what do you do?

     

 05              THE WITNESS:  And so if you're in between

     

 06  the upper risk tolerance criteria or the lower risk

     

 07  tolerance criteria, in this case we were looking at a

     

 08  single line of one, and so the 180 to the minus 4 to the

     

 09  180 minus 6, the implication is that you should be

     

 10  evaluating additional prevention and mitigation steps.

     

 11  And to the degree that is practical and cost effective,

     

 12  you should implement them.  So your goal is to drive

     

 13  risk below the lower risk tolerance criteria.

     

 14              If you're above the upper risk tolerance

     

 15  criteria, it basically says you don't get to consider

     

 16  whether to apply additional mitigation and prevention,

     

 17  you have to apply additional mitigation and prevention.

     

 18              MR. SNODGRASS:  And mitigation and

     

 19  prevention that gets you below that level?

     

 20              THE WITNESS:  Yes, sir.

     

 21              MR. SNODGRASS:  Thank you.

     

 22              JUDGE NOBLE:  Mr. Rossman?

     

 23              MR. ROSSMAN:  I'm sorry, I do have a

     

 24  follow-up, but I'm still -- I'm just really struggling

     

 25  with this concept of sort of risks that are in and out
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 01  of scope.

     

 02              So I guess as I understand it, you're

     

 03  modeling sort of theoretically the facility based on the

     

 04  components and maybe some features at the site.  But

     

 05  that doesn't go to other external risk factors that

     

 06  might impact the site.

     

 07              So a facility that you model would have the

     

 08  same risk profile whether it was seated in a seismically

     

 09  active area or non-seismically active area so long as in

     

 10  both cases it had been designed to the seismic standard

     

 11  of the area?

     

 12              THE WITNESS:  Yes, sir.

     

 13              MR. ROSSMAN:  Okay, thank you.

     

 14              JUDGE NOBLE:  I missed this earlier, and it

     

 15  was along Mr. Rossman's question.

     

 16              Would you just say what you mean by loss of

     

 17  capital?  I understand what capital is, but what's in

     

 18  that scope?

     

 19              THE WITNESS:  Sure.  So if you have a fire

     

 20  or an explosion that damages equipment, in the case of a

     

 21  refinery, distillation columns, reactors, in the case of

     

 22  this facility if you had a fire that burns a tank --

     

 23  (Court reporter interruption.)  If you had a fire in the

     

 24  oil storage tank, for instance, you would damage or

     

 25  destroy the tank and it would have to be replaced.  So
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 01  it was the cost of replacing that equipment; piping,

     

 02  reactors, pumps, valves, et cetera, et cetera.

     

 03              JUDGE NOBLE:  So it's loss of capital

     

 04  facilities as opposed to loss of capital from outside

     

 05  causes like being sued or something --

     

 06              THE WITNESS:  That's exactly right.

     

 07              JUDGE NOBLE:  Versus environmental damage?

     

 08              THE WITNESS:  It's the facilities as well as

     

 09  the business interruption, because it'll take you a

     

 10  certain amount of time to rebuild the facility and get

     

 11  it back in operation.

     

 12              JUDGE NOBLE:  Thank you.

     

 13              Questions based upon council questions?

     

 14              MR. KISIELIUS:  Your Honor, if I could just

     

 15  interrupt for a second.

     

 16              Before we begin, I just -- if we could check

     

 17  in on the extent of the questions, because we've had

     

 18  somebody waiting for since 2.  And I appreciate we're

     

 19  trying to fit this in, but it would be great to finish

     

 20  with Dr. Thomas.  But I just don't know how long this is

     

 21  going to extend.

     

 22              JUDGE NOBLE:  Let's get an idea.

     

 23              MS. BRIMMER:  I have two questions.

     

 24              JUDGE NOBLE:  Two questions.

     

 25              MR. KISIELIUS:  Great.

�4520

                           BRIMMER/ THOMAS

     

     

     

 01                     RECROSS-EXAMINATION

     

 02  BY MS. BRIMMER:

     

 03     Q.   Mr. Thomas, thank you.  I want to follow up on

     

 04  the most recent questions that Council Member Snodgrass

     

 05  asked.

     

 06          You were talking about the need or the

     

 07  possibility of addressing a risk probability to human

     

 08  life, the one in 10,000 and one in 10 million.  And you

     

 09  said that you may recommend things to the degree that

     

 10  they are practical and cost effective.

     

 11          Do you recall that?

     

 12     A.   Yes.

     

 13     Q.   Who decides that something is cost effective?

     

 14     A.   Normally that decision is in the hands of the

     

 15  facility owner/operator.

     

 16     Q.   And what if they decide it's not cost effective?

     

 17  What happens then?

     

 18     A.   Then they wouldn't do it.

     

 19              MS. BRIMMER:  Nothing further, Your Honor.

     

 20              JUDGE NOBLE:  Any other questions?  Mr.

     

 21  Kisielius?

     

 22              MR. KISIELIUS:  Just one.

     

 23                    REDIRECT EXAMINATION

     

 24  BY MR. KISIELIUS:

     

 25     Q.   So in your QRA, in the instances in which
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 01  there's been a risk that's been identified as being

     

 02  slightly above that green line on the FN curve to onsite

     

 03  populations, first of all, is that the only instance in

     

 04  which any risk has been projected to exceed the green

     

 05  line?

     

 06     A.   I'm sorry, I don't understand your question.

     

 07     Q.   I apologize, I'll try it again.  Let's start

     

 08  with the first basic question.

     

 09          We're talking about the FN curves, and Ms.

     

 10  Brimmer was just asking you about those, and you had a

     

 11  discussion with Mr. Snodgrass about that.  Where the

     

 12  only instance in which the projected risk is in excess

     

 13  of that lower limit on the FN curve, the green line?

     

 14     A.   Are you asking about this facility or all

     

 15  facilities BakerRisk has worked with?

     

 16     Q.   No, no, this specific --

     

 17     A.   This facility?

     

 18     Q.   Yeah.

     

 19     A.   Oh.  It's the onsite risk, and it's associated

     

 20  with events in the offloading racks where the trains

     

 21  come in.  And it is related to flash fires exposing

     

 22  workers at the rail unloading facility to the hazard of

     

 23  the flash fire.

     

 24     Q.   And what are the types of things that you would

     

 25  expect to see mitigation measures to drive the risk
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 01  below those lines in that type of area?

     

 02     A.   So first off, I think the appropriate thing

     

 03  would be to put the workers in fire-retardant clothing.

     

 04  That way if there's a flash fire the potential for burn

     

 05  injuries is greatly reduced.

     

 06          Secondly, I would recommend and expect to see

     

 07  flammable gas monitors installed in the area so that if

     

 08  there is a release the workers in the area are alerted

     

 09  to that release.  I would expect that the emergency

     

 10  response procedures of the release would be people that

     

 11  aren't required to be there to respond to what's

     

 12  happening, evacuate.

     

 13          I would expect to see that the flammable gas

     

 14  monitors either by an interlock tripping off the

     

 15  transfers that are going on and/or the operators would

     

 16  have emergency stop capability when the alarm went off.

     

 17          Those are the types of things that you would

     

 18  expect to see implemented in order to reduce that risk.

     

 19              MR. KISIELIUS:  Thank you.  I have no

     

 20  further questions.

     

 21              JUDGE NOBLE:  Dr. Thomas, thank you for your

     

 22  testimony.  You are excused as a witness.

     

 23              THE WITNESS:  Thank you.

     

 24              JUDGE NOBLE:  We'll be off the record for

     

 25  five minutes to set up the phone.
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 01              (Recess taken from 2:19 p.m. to 2:26 p.m.)

     

 02              JUDGE NOBLE:  Ms. Reese, would you raise

     

 03  your right hand, please.

     

 04                          JO REESE,

     

 05                  (Present telephonically)

     

 06     having been first duly sworn, testified as follows:

     

 07                     DIRECT EXAMINATION

     

 08  BY MR. JOHNSON:

     

 09     Q.   Ms. Reese, this is Dale Johnson again.  Can you

     

 10  hear me?

     

 11     A.   I can.

     

 12     Q.   If at any time while we're talking here, if you

     

 13  have trouble hearing me I want you to stop me, okay?

     

 14     A.   All right.

     

 15     Q.   And as we like to tell all the witnesses, please

     

 16  take your time answering these questions and go slowly.

     

 17  There's a court reporter in the room and she's trying to

     

 18  transcribe your testimony, okay?

     

 19     A.   Okay.

     

 20     Q.   All right.  Now, you've not testified yet so I'm

     

 21  going to ask you a few questions.

     

 22          First of all, can you go ahead and state your

     

 23  name and spell it for the record, please.

     

 24     A.   Yes.  Jo Reese, J-o, R e-e-s-e.

     

 25     Q.   All right.  And again, you provided prefiled
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 01  testimony in this matter, did you not?

     

 02     A.   Yes.

     

 03     Q.   Okay.  And your CV is attached to that prefiled

     

 04  testimony; is that right?

     

 05     A.   Yes.

     

 06              MR. JOHNSON:  Okay.  And for the council's

     

 07  reference, that's at Exhibit 356.

     

 08  BY MR. JOHNSON:

     

 09     Q.   I'd like you, though, to take a brief moment and

     

 10  discuss your areas of expertise and your educational

     

 11  background, please.

     

 12     A.   Certainly.  I'm a professional archeologist, and

     

 13  I received my M.A. in anthropology from Washington State

     

 14  University in 1986.  I'm focused on the archeology of

     

 15  the Pacific Northwest, especially along the Columbia

     

 16  River.

     

 17     Q.   All right.  And there's been some testimony

     

 18  specifically from Mr. Huber earlier this week.

     

 19          Have you reviewed that testimony?

     

 20     A.   Yes, I read it.

     

 21     Q.   Okay.  And before we get to some specific

     

 22  questions about his testimony, I want to ask you some

     

 23  background questions regarding your involvement with the

     

 24  Vancouver Energy terminal project, okay?

     

 25     A.   Sure.
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 01     Q.   First of all, I'm going to draw your attention

     

 02  to an exhibit, it's marked Exhibit 279, and it's

     

 03  entitled, Cultural Resource Review for the Tesoro Savage

     

 04  Vancouver Energy Distribution Terminal Project, dated

     

 05  December 9, 2013.

     

 06          Are you familiar with that exhibit?

     

 07     A.   Yes.

     

 08     Q.   Okay.  And I haven't called it up here because

     

 09  sometimes it takes us some time to get the exhibits

     

 10  displayed.  I'm just referring to it as Exhibit 279 for

     

 11  the benefit of the other parties and the council.

     

 12          Can you just briefly describe what that report

     

 13  is about?

     

 14     A.   Yes.  It's an overview with our initial study

     

 15  for this project and focused on stability as a cultural

     

 16  resource study.

     

 17              MR. JOHNSON:  Okay.  At this time, Your

     

 18  Honor, the applicant would offer Exhibit 279 into the

     

 19  record.

     

 20              JUDGE NOBLE:  Is there an objection to

     

 21  Exhibit 279?

     

 22              MS. BOYLES:  There was, Your Honor, an

     

 23  objection.  I'm afraid I cannot remember why.

     

 24              MR. JOHNSON:  Ms. Reese, you may not be able

     

 25  to hear.  The lawyers are doing some talking here so
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 01  just stand by.

     

 02              THE WITNESS:  Okay.

     

 03              MS. BOYLES:  We will withdraw the objection,

     

 04  Your Honor.

     

 05              JUDGE NOBLE:  Exhibit 279 is admitted.

     

 06  BY MR. JOHNSON:

     

 07     Q.   Ms. Reese, I'm going to ask you just a handful

     

 08  of questions about Exhibit 279.

     

 09          It is noted that that's a redacted version.  Can

     

 10  you explain why?

     

 11     A.   Yes.  The redacted version has blacked out the

     

 12  archaeological site location information, and that is

     

 13  because archaeological sites are susceptible to being

     

 14  vandalized, so the location of those sites are

     

 15  protected.  And that way the redacted version would

     

 16  otherwise go to the public, the archeological site

     

 17  location information.

     

 18     Q.   Okay.  And is this a report that is supplied to

     

 19  the state and federal government?

     

 20     A.   Yes, it was.

     

 21     Q.   And does the state and federal government -- or

     

 22  do the state and federal government receive non-redacted

     

 23  versions?

     

 24     A.   They did, yes.

     

 25     Q.   Okay.  And was this report provided to the
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 01  Washington Department of Archeology and Historic

     

 02  Preservation, also known as DAHP?

     

 03     A.   I believe DAHP got the report a few months --

     

 04  within a few months of the date of the report.  I did

     

 05  not supply it directly to them, but I do know that they

     

 06  did get it within about that timeframe.  And it was also

     

 07  provided to the Corps of Engineers during the permit

     

 08  application to the Corps.

     

 09     Q.   All right.  Did DAHP have any comments regarding

     

 10  the report?

     

 11     A.   They commented on the section of the cultural

     

 12  resources that we prepared, I think for the DEIS report.

     

 13  And their comment focused on asking for additional

     

 14  information related to the construction of a proposed

     

 15  facility and whether those impacts may encounter native

     

 16  soils that might retain archaeological deposits.

     

 17     Q.   All right.  And did you provide any further

     

 18  information or perform any further analysis based on

     

 19  their comments?

     

 20     A.   Yes.  The project team asked for a study to

     

 21  probe the deposits, so we prepared a geoarchaeological

     

 22  study.  And the Geoprobe Work Plan, we prepared a

     

 23  Geoprobe Work Plan, and that addressed both the Corps'

     

 24  and DAHP's request for getting more information on the

     

 25  depth of soil and where native soil may be reached, and
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 01  then further to verify that there were no archaeological

     

 02  deposits at that depth.

     

 03     Q.   All right.  And the Geoprobe Work Plan has been

     

 04  marked as Exhibit 260.  Do you have a copy of that?

     

 05     A.   Yes.

     

 06     Q.   And can you just again describe your role in the

     

 07  preparation of that document?

     

 08     A.   Yes.  Myself and our geoarcheologist prepared

     

 09  the plan to present geoprobes throughout the project

     

 10  facility to examine the soils as they came up, to put

     

 11  together and to figure out where the depth of fill was

     

 12  and to determine whether the final, as deep as the

     

 13  project impact may go, might encounter archaeological

     

 14  sites.

     

 15              MR. JOHNSON:  At this time, Your Honor, the

     

 16  applicant offers Exhibit 260.

     

 17              JUDGE NOBLE:  Objection to 260?

     

 18              MR. KERNUTT:  No objections.

     

 19              JUDGE NOBLE:  It's admitted.

     

 20  BY MR. JOHNSON:

     

 21     Q.   And did the U.S. Army Corps of Engineers have

     

 22  any communication with tribal representatives to review

     

 23  the Geoprobe Work Plan?

     

 24     A.   Yes.  The Corps has responsibility to consult

     

 25  with tribes and the DAHP, and they did.
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 01     Q.   All right.  And were you involved in

     

 02  correspondence from the Corps' cultural resources

     

 03  section that was sent to DAHP and various tribal

     

 04  representatives requesting comments on the Geoprobe Work

     

 05  Plan?

     

 06     A.   Yes, I'm copied on e-mails that relate to that,

     

 07  so -- at the end of September, the end of September

     

 08  2014, where the Corps provide geoprobe -- proposed the

     

 09  draft Geoprobe Work Plan for comments.

     

 10     Q.   All right.  And were there any tribal entities,

     

 11  specific tribal entities that you can identify who

     

 12  received those same communications?

     

 13     A.   So in addition to DAHP, the tribes that were

     

 14  coordinated with were the Grande Ronde, the Cowlitz, the

     

 15  Umatilla, the Yakama.  It looks like that's it.

     

 16     Q.   And with regard to the Umatilla, is there a

     

 17  specific individual who was contacted?

     

 18     A.   Yes.  Teara Farrow Ferman.

     

 19     Q.   Okay.  And who is Teara Farrow Ferman?

     

 20     A.   Teara is the program manager for the Cultural

     

 21  Resources Retention Program for the Confederated Tribes

     

 22  of the Umatilla Indian Reservation.  She's the person

     

 23  who represents the tribal cultural resources.

     

 24     Q.   Okay.  And were there any subsequent

     

 25  communications from the Corps' cultural resources
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 01  section to you, DAHP, and/or the tribes related to

     

 02  comments about the geoprobe plan?

     

 03     A.   When we finalized the Geoprobe Work Plan we sent

     

 04  that out to everybody in the same distribution, plus

     

 05  others, the Corps and others.  And then when we were

     

 06  doing the geoprobe work, the geoarchaeological study, we

     

 07  provided weekly summaries to all parties.

     

 08     Q.   Did that include Ms. Ferman?

     

 09     A.   Oh, yes.

     

 10     Q.   And what was the result of your geoprobe work?

     

 11     A.   Well, we did not find evidence of any

     

 12  archaeological deposits within the project to the depths

     

 13  that we probed, but we did -- were able to put together

     

 14  an interesting overview of the depositional history and

     

 15  the evolution of the land form.  So a portion of that

     

 16  area was the river channel and then it evolved into a

     

 17  more low-lying wetland over time.

     

 18     Q.   And again, was evidence of any archaeological

     

 19  site discoveries as a result of that work?

     

 20     A.   No, no evidence of an archaeological site.

     

 21     Q.   Sorry.  We need to be careful that we don't step

     

 22  on each other here so you need to wait until I'm done

     

 23  and then answer.

     

 24          And is there a version of your geoprobe report

     

 25  in the Application for Site Certification?
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 01     A.   We did provide a redacted version.  And again,

     

 02  archaeological site location information was blacked

     

 03  out --

     

 04     Q.   Okay.  And --

     

 05     A.   Any archaeological location in my report.

     

 06     Q.   Okay.

     

 07              MR. JOHNSON:  And for the council's

     

 08  information, that report is at Pages 2255 through 2414

     

 09  of Exhibit 1.

     

 10  BY MR. JOHNSON:

     

 11     Q.   And did you assist in preparation of the portion

     

 12  of the site application -- or Application for Site

     

 13  Certification that addresses historic and cultural

     

 14  resources?

     

 15     A.   Yes.

     

 16     Q.   Okay.  And is that also included in the

     

 17  application itself?

     

 18     A.   We provided the information from our report and

     

 19  sections of the report under data on archaeological

     

 20  sites.

     

 21     Q.   Okay.

     

 22              MR. JOHNSON:  And for the council's

     

 23  information, that information is provided at Pages 709

     

 24  through 722 of the Application for Site Certification

     

 25  which is Exhibit 1.

�4532

                           JOHNSON / REESE

     

     

     

 01  BY MR. JOHNSON:

     

 02     Q.   Okay.  And getting back to Mr. Huber's

     

 03  testimony, you said that you reviewed that testimony; is

     

 04  that right?

     

 05     A.   Yes.

     

 06     Q.   And in Mr. Huber's testimony, he comments on the

     

 07  fact that you did not address all the cultural resources

     

 08  within a half mile of the rail line.

     

 09          Can you explain that?

     

 10     A.   Yes.  So AINW was asked to prepare the data for

     

 11  maps to be included in the appendix in the DEIS that

     

 12  would show the quantity of archaeological resources and

     

 13  historic resources within both the rail corridor and a

     

 14  shipping or marine corridor.

     

 15          Mr. Huber is correct when he says that I noted

     

 16  in my prefiled testimony that my firm compiled existing

     

 17  archaeological and historic resource information for

     

 18  Oregon and just historic resource data for Washington.

     

 19          And we were asked to not do the archaeological

     

 20  resource data for Washington and instead part of our

     

 21  (inaudible) was looking for (inaudible) was instructed

     

 22  to compile maps for the archaeological sites in

     

 23  Washington.  So we did not handle the archaeological

     

 24  site data for Washington for those maps.

     

 25     Q.   Can you just describe the relevance of the
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 01  1/2-mile radius -- well, not radius, but the 1/2-mile on

     

 02  each side of the rail line?

     

 03     A.   So the rail corridor we're studying for

     

 04  resources was 1/2-mile on each side of the rail and then

     

 05  with a mile wide corridor.  And then the marine corridor

     

 06  was a 1/2-mile-wide corridor which was a 1/4 mile on

     

 07  each side of the proposed delta route, was actually

     

 08  wider than that because it was a 1/4 mile inland from

     

 09  the shoreline plus the river itself.  So different

     

 10  widths for the different corridors.

     

 11     Q.   Okay.  And do you have any -- do you know why

     

 12  your firm was asked not to handle the archaeological

     

 13  site data for Washington?

     

 14     A.   My understanding was that in order to do that

     

 15  portion, DAHP had needed to give us their GIS data for

     

 16  the state, and they were reluctant to do that.  They

     

 17  were able to do that apparently for Oregon though.

     

 18     Q.   All right.  With regard to the rail corridor in

     

 19  Washington that would be expected to be used by the unit

     

 20  train supplying crude oil to the Vancouver Energy

     

 21  Terminal, were you asked to compile, then, just historic

     

 22  resources along the railroad corridor?

     

 23     A.   Yeah, we did historic resources on both sides

     

 24  for both corridors and the archaeological resource for

     

 25  Central Oregon for both corridors.
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 01     Q.   Okay.  I'm sorry, were you done?

     

 02     A.   What was that?

     

 03     Q.   Were you done or did I cut you off?

     

 04     A.   No, that's fine.

     

 05     Q.   Okay.  And just maybe it would be helpful just

     

 06  to give us a brief explanation of the distinction

     

 07  between archaeological resources and historic resources.

     

 08     A.   Historic resources are buildings and structures,

     

 09  so buildings (inaudible) and the build environment that

     

 10  would be up to within -- up to and within the last 50

     

 11  years.  Those are historic resources.

     

 12          Archaeological resources would be typically

     

 13  things that are buried and around shipwrecks.  That sort

     

 14  of thing would be archaeological.

     

 15     Q.   Okay.  And did you have occasion to meet with

     

 16  staff from the Washington DAHP and/or Oregon's Historic

     

 17  Preservation Office to discuss your work and the data

     

 18  that was available or to historic resources?

     

 19     A.   We did not meet with the DAHP or discuss with

     

 20  them the data for Oregon.  But we did discuss with the

     

 21  Oregon SHPO obtaining data from their office and how to

     

 22  manage that data.

     

 23     Q.   And the SHPO is the State Historic

     

 24  Preservation --

     

 25     A.   Oregon SHPO.
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 01     Q.   Okay, all right.  And was there any

     

 02  communication with -- in terms of your work with any

     

 03  entity regarding an analysis of cultural resources along

     

 04  1/2 mile of the Washington rail corridor, and why --

     

 05  again, why you weren't asked to do that work?

     

 06     A.   So for cultural resources or archaeological

     

 07  sites, they're historic resources and other kinds of

     

 08  resources, but we were asked to not do the

     

 09  archaeological resources on the Washington side of the

     

 10  corridor.  And again, I believe it was simply more

     

 11  within the comfort zone of DAHP to have those data

     

 12  managed by (inaudible) --

     

 13     Q.   And is it your -- I'm sorry, I think I might

     

 14  have cut you off again.

     

 15     A.   I'm good.

     

 16     Q.   Is it your understanding, then, that those

     

 17  issues were being dealt with in the context of the SEPA

     

 18  analysis for this project?

     

 19     A.   I believe so.

     

 20     Q.   Mr. Huber comments that you only identified 44

     

 21  sites within 1/2 mile of the BNSF line, and that these

     

 22  44 sites were only historic and not archaeological.

     

 23          Again, can you just respond to that?

     

 24     A.   The map that we prepared for the project doing

     

 25  this analysis, we ended up with 44 historic resources in
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 01  Klickitat County, not archaeological resources.

     

 02     Q.   Okay.  And Mr. Huber also testified that you did

     

 03  not contact the Umatilla as you began your work on this

     

 04  project; is that right?

     

 05     A.   That's true.  They seem focused on tribes that

     

 06  were regularly coordinated with when working within the

     

 07  City of Vancouver, and then the Umatilla were added to

     

 08  the coordination and to the Corps.

     

 09     Q.   And what process were they contacted through the

     

 10  Corps?

     

 11     A.   So the Corps is responsible for consulting with

     

 12  tribes with DAHP as part of Section 6 responsibility,

     

 13  and they included the Umatilla, I believe, because of

     

 14  comments that I know nothing about.

     

 15     Q.   Okay.  And I think you previously testified that

     

 16  the Umatilla were sent your Geoprobe Work Plan and

     

 17  provided no comment on it; is that right?

     

 18     A.   Correct.

     

 19     Q.   Okay.  And are you aware of any other ongoing

     

 20  meetings or communications between the U.S. Army Corps

     

 21  of Engineers and the Umatilla tribe concerning this

     

 22  project?

     

 23     A.   I had heard through the project team that the

     

 24  Corps was having meetings, regular meetings with the

     

 25  Umatilla.  I don't know that directly.
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 01     Q.   Okay, thank you.

 02              MR. JOHNSON:  Nothing further.

 03              JUDGE NOBLE:  Cross-examination?

 04                      CROSS-EXAMINATION

 05  BY MS. CARTER:

 06     Q.   Hi, I'm Julie Carter, attorney for the

 07  intervenors.  I just have one question.

 08          So the report that you're referring to, that is

 09  for the facility only?

 10     A.   Yes.

 11              MS. CARTER:  I have no other questions.

 12              JUDGE NOBLE:  Any other cross-examination?

 13              MR. KERNUTT:  No.

 14              JUDGE NOBLE:  Redirect?

 15              MR. JOHNSON:  None, Your Honor.

 16              JUDGE NOBLE:  Any council questions?  No

 17  council questions.

 18              Ms. Reese, you are excused as a witness.

 19  Thank you very much for your testimony today.

 20              THE WITNESS:  You're welcome, thank you.

 21              JUDGE NOBLE:  I think we have one more

 22  witness for this afternoon; is that right?

 23              MR. KISIELIUS:  That's correct, Your Honor.

 24              JUDGE NOBLE:  This might be a good time to

 25  take a quick break.  So 3:00 we'll be back on the
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 01  record.

     

 02              (Recess taken from 2:50 p.m. to 3:01 p.m.)

     

 03              JUDGE NOBLE:  Call your next witness,

     

 04  please.

     

 05              MR. KISIELIUS:  The applicant would like to

     

 06  recall Captain Marc Bayer.

     

 07              JUDGE NOBLE:  You've already been sworn, but

     

 08  for this afternoon's testimony since you were excused as

     

 09  a witness, would you raise your right hand.

     

 10                         MARC BAYER,

     

 11     having been first duly sworn, testified as follows:

     

 12                     DIRECT EXAMINATION

     

 13  BY MR. KISIELIUS:

     

 14     Q.   Hi, Captain Bayer.  I'd like to ask you a couple

     

 15  questions about the testimony of Dr. Ranajit Sahu.

     

 16          Did you review that?

     

 17     A.   Yes, I did.

     

 18     Q.   And I want to focus in on Dr. Sahu's testimony

     

 19  about the process for testing of vessels for vapor

     

 20  emissions and ask you some questions about that

     

 21  operational procedure.  But let's start with the

     

 22  equipment.

     

 23          Dr. Sahu testified about sniffers and suggested

     

 24  that they're not -- they're calibrated to detect limits

     

 25  of 10,000 parts per million and cannot detect leaks
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 01  below that amount.

     

 02          Based on the ones that you use, is that

     

 03  testimony correct?

     

 04     A.   No, that's incorrect.

     

 05     Q.   Can you describe the equipment that you use?

     

 06     A.   So in the areas where we operate, we use vapor

     

 07  recovery.  In southern California, northern California,

     

 08  and the Valdez terminal in Alaska, we use three types of

     

 09  VOC detectors or sniffers.  We use a -- something called

     

 10  a multi-ring, a fox burrow, and a photo vac.  And those

     

 11  instruments measure VOCs down to 0.1 parts per million

     

 12  and 0.5 parts per million up to 5,000 or 10,000 parts

     

 13  per million.  So they come out to 0.1 to 0.5, and then

     

 14  they read out at increments of 0.1 and 0.5 parts per

     

 15  million.

     

 16     Q.   So you just described 0.1 and 0.5.  Are those

     

 17  different increments for different types of --

     

 18     A.   This is just different -- one meter happens to

     

 19  measure it in tenths and the other happens to measure in

     

 20  units of half a part per million as opposed to a tenth

     

 21  of a part per million.

     

 22     Q.   Okay.  And are these -- how often are these

     

 23  units calibrated?

     

 24     A.   Annually, the units are calibrated by the

     

 25  manufacturer.  And they're sent to the manufacturer, the
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 01  manufacturer calibrates them, they're sent back with

     

 02  documentation to that effect.  And then the docking

     

 03  station for the units that resides in the inspection

     

 04  company's office is also -- has span gas -- (Court

     

 05  reporter interruption.)  Has a span gas so that they

     

 06  can -- the unit calibrates every time it's put into the

     

 07  docking system to charge.  And those records are

     

 08  retained as well.

     

 09     Q.   And who conducts the tests?  Is it the company,

     

 10  is it you or somebody else?

     

 11     A.   No.  We use a third party inspection company.

     

 12  We use the same inspection companies that conduct the

     

 13  custody transfer between the terminal, the ship.  And

     

 14  they're licensed by U.S. customs to do this objective

     

 15  review.  And they also do the testing for us.

     

 16     Q.   Dr. Sahu -- I want to get to the questions about

     

 17  how those are actually used, but to start with, he had

     

 18  some testimony about the vessels and described

     

 19  900-foot-long vessels with tens of tanks.

     

 20          So is that a correct characterization of the

     

 21  types of vessels that would call at the facility?

     

 22     A.   No, it is not.  The vessels that -- the tankers

     

 23  that could come to the terminal, the 46,000-ton which is

     

 24  the everyday ship, or even some of the larger ones, all

     

 25  have six sets of tanks, 1 through 6 port and starboard,
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 01  and then -- for a total of 12 cargo tanks.  And then on

     

 02  the after end of the cargo tanks, on the cargo block

     

 03  there are two slop tanks that could carry cargo.  They

     

 04  typically do not.  And they're also integral to the

     

 05  cargo system in that they're fully monitored the same

     

 06  way.

     

 07     Q.   And is that true for all three sizes of vessel?

     

 08     A.   Yes, it is.

     

 09     Q.   And then in terms of the length, is that -- to

     

 10  what was Dr. Sahu referring on the 900-foot-long vessel?

     

 11     A.   So again, the bread and butter ship, the

     

 12  46,000-ton tankers, they're roughly 600 feet long by 105

     

 13  feet wide, so they're not 900 feet long.  The largest

     

 14  vessel, the 159,000-ton tanker that we don't expect to

     

 15  see, I believe is roughly 900 feet long.  And then the

     

 16  middle sized ship is 105,000-ton tanker that are usually

     

 17  around 810, 814.

     

 18     Q.   Let's get back to the testing here with the

     

 19  sniffers you previously described.

     

 20          Can you tell us how those are used?  How do they

     

 21  test for emissions?

     

 22     A.   So if I understand the question correctly, you

     

 23  want me to describe --

     

 24     Q.   The process.  How is the test run?

     

 25     A.   Okay.  So the inspector comes out to the ship
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 01  after the start of the loading and he brings the tester

     

 02  with him.  And when you turn the unit on each time, it

     

 03  goes through a self-check process, which is also, that

     

 04  information is retained inside the unit.

     

 05          So after the unit is turned on and it goes

     

 06  through the self-check process, the inspector, just like

     

 07  you would if you were testing at a land-based facility,

     

 08  tests sort of a road map around the ship.  So he'll

     

 09  start at some location on the ship, I'm just going to

     

 10  make the assumption since you're portside 2, he'll start

     

 11  somewhere the port slop tanker number 6 cargo tank; and

     

 12  then work clockwise around going forward and back aft.

     

 13          And what he'll do is as he -- his road map, if

     

 14  you will, he'll be looking at flanges, ullage ports --

     

 15  (Court reporter interruption.) U-l-l-a-g-e -- I figured

     

 16  that was going to be a tough one -- ullage ports, tank

     

 17  tops, valves.  And he'll go up, he'll note what he's

     

 18  testing, its location, and what the reading is, and any

     

 19  other potential sources of emissions.

     

 20     Q.   And how close?

     

 21     A.   Within a few inches of the unit and the source.

     

 22     Q.   And what happens if the sniffer gets a reading?

     

 23     A.   So there's an audible alarm and then there's

     

 24  also a visual alarm.

     

 25     Q.   And do they document the readings at each of
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 01  these places they're checking?

     

 02     A.   Yes, they do.  It's documented and then it's

     

 03  provided at the end of the inspection to the vessel and

     

 04  the terminal.

     

 05     Q.   Okay.  Let's then focus on some of Dr. Sahu's

     

 06  testimony about the use of the term "vapor type."

     

 07          You had testified earlier that the vessels you

     

 08  had investigated checked out at 100 percent vapor type.

     

 09  And Dr. Sahu suggested that you were using the

     

 10  regulatory meaning of that term, which includes I think

     

 11  an amount 10,000 parts per million of leakage that can

     

 12  happen and still be qualified as vapor type.

     

 13          Are you familiar with that testimony?

     

 14     A.   Yes, I am.

     

 15     Q.   So when you used the phrase "100 percent vapor

     

 16  type" did you mean it in the regulatory sense or in the

     

 17  literal sense?

     

 18     A.   I meant it in the literal sense.  And I also --

     

 19  he mentioned something about an acceptable loss of

     

 20  product.  And I read in -- well, I'm familiar with it,

     

 21  the Bay Area Air Quality Management District, I think

     

 22  it's Rule or Regulation 844, I might have it backwards,

     

 23  that it's acceptable to have, I believe it's three drops

     

 24  of oil per minute or fugitive -- or emissions of up to

     

 25  10,000 parts per million.
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 01          And in our guiding principles and safe

     

 02  operations, we don't accept any leakage.  So if you have

     

 03  one drop or three drops, we shut down, we correct the

     

 04  issue, and then we resume transfer.  And the same would

     

 05  go with fugitive emissions.  We believe in do it safely

     

 06  or don't do it at all and there's always time to do it

     

 07  right.  And that's the way we practice.

     

 08     Q.   So when you testified about the vapor types of

     

 09  the vessels, how did you know that they were literally

     

 10  vapor type that we're not getting readings?

     

 11     A.   So when we -- when I first -- when I testified

     

 12  the first time, I was curious, because I hadn't been

     

 13  looking at the results of the ships, I asked one of my

     

 14  people to pull the records for some of the ships.  And

     

 15  we pulled the records for ships that would be coming to

     

 16  this terminal, our time-chartered ships, and I had them

     

 17  look at it.

     

 18          And what we found when we pulled a number of

     

 19  reports was they had gone through and they --

     

 20              MS. BRIMMER:  Objection, Your Honor.  I

     

 21  think this is hearsay.  He was not qualified as an

     

 22  expert on the air emissions.  That was his fact

     

 23  testimony.  We never got prefiled written testimony that

     

 24  he was an expert on air.  His prefiled written covered

     

 25  only marine vessel spills and tanker traffic.  He's not
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 01  qualified as an expert on these matters, he's offered as

     

 02  a fact witness on that.

     

 03              MR. KISIELIUS:  Mr. Bayer qualified as an

     

 04  expert on marine vessel operations.  He's now describing

     

 05  the part of the marine vessel operations where he relies

     

 06  on third party tests to come in and certify that the

     

 07  vessel meets his specifications.  And he's testifying to

     

 08  the records that he reviewed to satisfy that.

     

 09              MS. BRIMMER:  There is no prefiled written

     

 10  testimony about air emissions or vapors or barge loading

     

 11  at all.  It is not part of his expert testimony.

     

 12              MR. KISIELIUS:  Your Honor, if I might

     

 13  respond to that as well.  This is rebuttal testimony.

     

 14  Dr. Sahu went at Captain Bayer's testimony and testified

     

 15  to his understanding of it, which was incorrect.  And

     

 16  Captain Bayer is trying to explain it.

     

 17              MS. BRIMMER:  And that testimony was offered

     

 18  as fact testimony at the initial part of this

     

 19  proceeding.

     

 20              JUDGE NOBLE:  Well, I'll give this witness a

     

 21  little bit of latitude to testify about what he learned

     

 22  in the conduct of his own investigations, but he really

     

 23  isn't an air expert and so I don't want to see you go

     

 24  too far down this road.

     

 25              So how many questions do you have about
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 01  this?

     

 02              MR. KISIELIUS:  Not many, Your Honor.  Just

     

 03  asking him the records of what he found.

     

 04              MS. BRIMMER:  And those records are hearsay.

     

 05              MR. KISIELIUS:  And as an expert in marine

     

 06  operations, he's allowed to rely on information he

     

 07  receives in the conduct of his business.  And as Your

     

 08  Honor has pointed out to several other witnesses to whom

     

 09  we've objected, there's broader latitude, even if you

     

 10  were not an expert, to furnish a hearsay witness.

     

 11              MS. BRIMMER:  Can I just make one

     

 12  correction?  He did not testify that he received this in

     

 13  the regular course of his business, he said he asked for

     

 14  this to be pulled as part of his fact testimony.

     

 15              JUDGE NOBLE:  That's right.  And he was an

     

 16  expert witness but not an air expert witness, so I'm

     

 17  allowing this answer.  And maybe -- I don't know what

     

 18  the next question is going to be but I really want it to

     

 19  be limited.  So I don't think he should go too far into

     

 20  an area that belongs to an air expert.

     

 21              MR. KISIELIUS:  Understood, Your Honor.  And

     

 22  I don't plan to ask Captain Bayer what it means for

     

 23  emissions.  I'm just planning to ask him in the course

     

 24  of his operations for the vessels that are under his

     

 25  control, the results of the tests and what they say.
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 01              JUDGE NOBLE:  Well, how far in depth into

     

 02  this area are you going to go?

     

 03              MR. KISIELIUS:  I only have one more

     

 04  question.

     

 05              JUDGE NOBLE:  Let him answer the previous

     

 06  question, if you remember it.

     

 07  BY MR. KISIELIUS:

     

 08     Q.   Captain Bayer, did the reports you get from

     

 09  these third party contractors indicate the actual

     

 10  readout of the VOC sniffers in the areas that they --

     

 11  where they applied them?

     

 12     A.   Yes, they did.  It's part of my responsibility

     

 13  for operations to make sure that we operate safely

     

 14  without any emissions and keep the -- the same with what

     

 15  the doctor said about leakage, that's -- I'm responsible

     

 16  to make sure that we operate safely and responsibly.

     

 17          So could you just remind me of the question?

     

 18     Q.   So do the reports that you receive identify any

     

 19  readings in the vicinity of the areas where the tests

     

 20  are applied?

     

 21     A.   Yes.  The reports identify what was tested and

     

 22  the actual reading at the time that it was tested.

     

 23     Q.   And when you testified earlier about the 100

     

 24  percent vapor type, were you referring to the readings

     

 25  that you received on those tests?
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 01     A.   Yes, I was.

     

 02     Q.   And can you tell us what the readings were for

     

 03  those tests?

     

 04     A.   The readings were zero.

     

 05              MR. KISIELIUS:  Thank you.  No further

     

 06  questions.

     

 07              JUDGE NOBLE:  Cross-examination?

     

 08              MS. BRIMMER:  None, Your Honor.

     

 09              JUDGE NOBLE:  Thank you.

     

 10              And council questions?  I believe Mr. Lynch

     

 11  has a question, which I'm giving you latitude.  If

     

 12  Mr. Lynch's questions strays into an area where the

     

 13  parties want to do more questioning on --

     

 14              THE WITNESS:  I'm sorry, I'm having a little

     

 15  bit of trouble hearing.

     

 16              JUDGE NOBLE:  Yes.  We're just chatting up

     

 17  here, sorry.

     

 18              Mr. Lynch?

     

 19              MR. LYNCH:  A guy walks into a bar.

     

 20  (Laughter.)

     

 21              This is actually a piloting question, but I

     

 22  wasn't sure who to ask this question to and so I was

     

 23  hoping to ask this question of you because you've

     

 24  piloted up and down the Columbia River; is that correct?

     

 25              THE WITNESS:  I've transited up and down the
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 01  Columbia River with a pilot on board.

     

 02              MR. LYNCH:  That's right.

     

 03              Do you have a sense of the area, I think

     

 04  it's around Longview, that's called -- I'm not sure if

     

 05  it's Bigalow Point or Barlow Point, where the river

     

 06  takes a bend to the left?

     

 07              THE WITNESS:  A bend to the left going

     

 08  downriver or bend to the right going upriver?

     

 09              MR. LYNCH:  Excuse me.  A bend to the right

     

 10  going upriver.

     

 11              THE WITNESS:  A bend to the right going

     

 12  upriver.

     

 13              MR. LYNCH:  Correct.

     

 14              THE WITNESS:  I can't picture it off the top

     

 15  of my head.  If there was a chart or something -- I

     

 16  didn't bring my charts this time.  If there's a chart I

     

 17  could look at.

     

 18              MR. LYNCH:  What my question relates to,

     

 19  that's in an area where it's been identified in the

     

 20  record that we have in front of us where wake stranding

     

 21  can occur for fish.

     

 22              And I'm just wondering what your sense may

     

 23  be is if the vessel is actually slowed down in that

     

 24  area, would that have an impact on the fish that could

     

 25  be -- that are potentially stranded there, or is it just
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 01  the size of the vessel by itself that would produce that

     

 02  regardless of the speed?

     

 03              THE WITNESS:  I'm not an expert on wake

     

 04  stranding, that's not my area of expertise, but I do

     

 05  know that if the ship is deeply loaded and it's going

     

 06  relatively fast, you're going to create more of a wake

     

 07  than if it's light loaded and you're going relatively

     

 08  fast.  And then if you slow down, in both instances you

     

 09  would have a smaller wake.

     

 10              Did I answer your question?

     

 11              MR. LYNCH:  Yes, thank you.

     

 12              THE WITNESS:  So slowing down would reduce

     

 13  the wake that the ship would produce.

     

 14              MR. LYNCH:  Okay, thank you.

     

 15              JUDGE NOBLE:  Any other council questions?

     

 16              Mr. Rossman.

     

 17              MR. ROSSMAN:  Thank you for coming back.

     

 18              If I recall Dr. Sahu's testimony, he also

     

 19  described annual or semi-annual pressure testing of the

     

 20  tanks that's required.

     

 21              Is that something you're familiar with?

     

 22              THE WITNESS:  You mean for vapor tightness?

     

 23              MR. ROSSMAN:  Yes, I believe so.

     

 24              THE WITNESS:  Yes.

     

 25              MR. ROSSMAN:  Did you -- is that something
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 01  that you see in the results of those tests?

     

 02              THE WITNESS:  Yes, I have.

     

 03              MR. ROSSMAN:  When you're referring to 100

     

 04  percent vapor type, does that also mean that no loss of

     

 05  pressure is registered on any of those tests?

     

 06              THE WITNESS:  It's interesting that you ask

     

 07  that question.  Just recently I looked at, I believe my

     

 08  ship the OSV Nikiski and the OSV Boston, and looked at

     

 09  the results of their vapor test.  And they have the

     

 10  ships -- they put a certain amount of pressure on the

     

 11  system, and they held it for two hours without any loss

     

 12  of pressure.

     

 13              MR. ROSSMAN:  And your testimony goes to

     

 14  vessels that Tesoro contracts.  Do you have -- there

     

 15  would be other vessels potentially coming to call

     

 16  contracted by other shippers; is that right?

     

 17              THE WITNESS:  That's correct.

     

 18              MR. ROSSMAN:  Is there anything in the

     

 19  protocols of loading that would -- would the test

     

 20  results go to Tesoro staff at the docks also?

     

 21              THE WITNESS:  So the way we operate is if

     

 22  we're operating at the terminal and also if we're going

     

 23  to another terminal, we have our vetting process.  I

     

 24  think I described it a little bit last time.

     

 25              During that vetting process we verify that
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 01  the ships have their -- are in compliance with their

     

 02  annual vapor tight testing.  And then if there was any

     

 03  question at all, we would ask that -- we would have

     

 04  somebody out there doing VOC testing during loading to

     

 05  confirm that the results are no emissions.

     

 06              MR. ROSSMAN:  I think I recall that Dr. Sahu

     

 07  didn't know what level of depressurization is acceptable

     

 08  on that annual vapor testing.  Do you happen to know?

     

 09              THE WITNESS:  I don't.  But all I can say is

     

 10  that there's no depressurization on those ships that we

     

 11  have, that I've looked at.

     

 12              MR. ROSSMAN:  All right, thank you.

     

 13              JUDGE NOBLE:  Other council questions?

     

 14  Questions based on council questions?

     

 15                     RECROSS-EXAMINATION

     

 16  BY MS. BRIMMER:

     

 17     Q.   Captain Bayer, I just have one question to

     

 18  follow up on Council Member Rossman's question.

     

 19          You talked about a particular ship that held

     

 20  pressure for two hours.  The regulations do allow some

     

 21  loss, though, regardless of how your ship have performed

     

 22  on tests; correct?

     

 23              THE WITNESS:  Understood.  I believe that's

     

 24  the case.

     

 25              MS. BRIMMER:  Nothing further.
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 01              JUDGE NOBLE:  Any other questions based on

 02  council questions?

 03              MR. KISIELIUS:  No, Your Honor.

 04              JUDGE NOBLE:  Captain Bayer, thank you for

 05  coming back and testifying again.  You're excused again

 06  in this case.

 07              THE WITNESS:  Thank you.

 08              JUDGE NOBLE:  Are there any further

 09  witnesses today?

 10              MR. JOHNSON:  No, Your Honor.  I can chart

 11  out the plan for tomorrow if you'd like now.

 12              JUDGE NOBLE:  Is there anything else that we

 13  need to do?

 14              MR. JOHNSON:  There is one other

 15  housekeeping matter.  I've already talked to Ms. Boyles

 16  about this.

 17              The applicant has filed a supplemental

 18  declaration, if you will, for Ms. Kaitala.  You'll

 19  recall she's the BNSF witness, and there was some

 20  council questions requesting some specific information.

 21  That's been filed.  And attached to that is Exhibit 0372

 22  which is the BNSF Northwest Division 2016 Wildfire

 23  Preparedness Plan, and we would move for admission at

 24  this time.

 25              JUDGE NOBLE:  Is there an objection to

�4554

 01  Exhibit 0372?

 02              MS. REED:  No, Your Honor.

 03              JUDGE NOBLE:  0372 will be admitted.

 04  Anything else that we need to do before we go over

 05  tomorrow's schedule?

 06              MR. JOHNSON:  No scheduling, thank you, for

 07  us.

 08              JUDGE NOBLE:  For tomorrow, Wednesday the

 09  28th.

 10              MR. JOHNSON:  So tomorrow, Your Honor, in

 11  the morning, Chris Barkan will be here.  Again,

 12  Mr. Barkan's expert testimony regarding railroad

 13  assessment, tank car design, rail line, et cetera.

 14  You'll recall he's part of our case-in-chief, not a

 15  rebuttal witness per se, although he'll be rebutting

 16  some testimony that's provided by Mr. Chipkevich,

 17  Millar, Huber and Hildebrand.

 18              And then we'll have a rebuttal witness, Greg

 19  Rhoads, who will be responding -- or his area of

 20  expertise is rail and facility incident issues.  He will

 21  provide rebuttal testimony relating to the testimony of

 22  Chipkevich, Hildebrand, Molina, Schaeffer, Lester, Scott

 23  Johnson, and Robert Johnson.

 24              And then if we get through those witnesses,

 25  we would have Mr. Dave Corpron who has already
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 01  testified, he'll be providing rebuttal testimony.

 02  You'll recall Mr. Corpron is the engineer responsible

 03  for design of the facility.  So his issues are facility

 04  design, permitting including interactions with state and

 05  local agencies.  And there are a number of witnesses he

 06  would be rebutting.  Those would include at least

 07  Mr. Clary, Molina, Sahu, Wartman, Chipkevich.  I think

 08  there's an element of maybe Mr. Blackburn and

 09  Hildebrand.

 10              So we would propose to bring him on in the

 11  afternoon if we get though Barkan and Rhoads.

 12              JUDGE NOBLE:  And then how does it look for

 13  Thursday?  Are we able to say --

 14              MR. JOHNSON:  Thursday we've got -- assuming

 15  Mr. Corpron testifies tomorrow, we'd have Ms. Hollingsed

 16  come back.  You'll recall she provided testimony related

 17  to insurance and financial assurances primarily

 18  rebutting Mr. Blackburn's testimony.

 19              We would have Mr. Brad Roach prepared to

 20  testify about, again, some facility purpose and need

 21  testimony.

 22              And then Mr. Larrabee we expect will likely

 23  be our last witness.  You'll recall he's the manager for

 24  the facility and will provide rebuttal testimony related

 25  to a number of issues that have arisen.  And I haven't
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 01  yet gone through and identified each of those.

 02              So we're looking at three witnesses on

 03  Thursday; Hollingsed, Larrabee, and Roach.  And that's

 04  it.

 05              JUDGE NOBLE:  Thank you.  And then just to

 06  review, on Friday will be closing arguments in the

 07  morning and public argument in the afternoon, which is

 08  all the public argument will be limited to the evidence

 09  that has been presented in this adjudication.  And then

 10  there will be rules of participation.  And I understand

 11  that some people have formed groups around a

 12  spokesperson to be as efficient as possible about that.

 13  So we'll announce any further plans about that as we go

 14  along, but I just wanted to make sure to reiterate that

 15  once again.

 16              Is there anything further we need to do on

 17  the record before we adjourn for today until tomorrow

 18  morning?

 19              MR. JOHNSON:  Not from the applicant.

 20              JUDGE NOBLE:  In that case we are adjourned

 21  until 9:00 on July 28th, tomorrow morning.  Thank you

 22  all.

 23              (Proceedings adjourned at 5:09 p.m.)

 24  

 25  
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 01                    C E R T I F I C A T E

 02  

 03  STATE OF WASHINGTON  )

                          ) ss.

 04  COUNTY OF SNOHOMISH  )

 05  

 06         THIS IS TO CERTIFY that I, Diane Rugh, Certified

 07  Court Reporter in and for the State of Washington,

 08  residing at Snohomish, reported the within and foregoing

 09  testimony; said testimony being taken before me as a

 10  Certified Court Reporter on the date herein set forth;

 11  that the witness was first by me duly sworn; that said

 12  examination was taken by me in shorthand and thereafter

 13  under my supervision transcribed, and that same is a

 14  full, true and correct record of the testimony of said

 15  witness, including all questions, answers and

 16  objections, if any, of counsel, to the best of my

 17  ability.

 18         I further certify that I am not a relative,

 19  employee, attorney, counsel of any of the parties; nor

 20  am I financially interested in the outcome of the cause.

 21         IN WITNESS WHEREOF I have set my hand this _____

 22  day of ____________________, 2016.

 23  

 24  

                          DIANE RUGH, RPR, RMR, CRR, CCR

 25                       CCR NO. 2399



