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ACTI ON NARRATI VE
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COCHAIR DAVID TALERICO called the House Resources Standing
Commttee neeting to order at 1:03 p.m Representatives O son,
Seat on, Josephson, Tarr, Nageak, and Talerico were present at
the call to order.

OVERVI EWN S) :
Fiscal Effects of Commercial Fishing & Mning by Bob Loeffler,
Institute of Social & Econom ¢ Research (I SER)

1: 04: 06 PM

CO CHAI R TALERI CO announced that the first order of business is
a presentation on the fiscal effects of commercial fishing,
m ning, and tourism by Bob Loeffler of the Institute of Social &
Econom ¢ Research (1 SER).

1: 04: 58 PM

BOB LOEFFLER, Professor, Public Policy, Institute of Social &
Econom ¢ Research (ISER), University of Alaska Anchorage, said
he is a half-tinme professor at |ISER and works half-tine with a
small consulting firm Jade North. He began his Power Poi nt
presentation, "Fiscal Effects of Commercial Fishing, Mning &

HOUSE RES COW TTEE - 2- February 1, 2016



Tourism" by acknow edging his co-author in the study, econom st
Steve Col t.

MR. LOEFFLER, in response to Co-Chair Talerico, stated he has a
master's degree in civil engineering from Stanford, a master's
degree in regional planning from Harvard, and a master's degree
in hard knocks. He advised that approxinmately 10 years ago, the
Departnment of  Commerce, Community & Econom c Devel opnent
published what it called "The Net Benefits" reports, which
included comercial fishing, mning, and tourism and his
presentation is a continuation of that. He clarified he is not
tal king about the net benefits of comrercial fishing, mning,
and tourism rather he is talking about a very snmall slice of
that - only the fiscal inpacts. What he neans by that is what
the government receives in revenue versus what the governnent
spends in revenue. The net benefits, of course, are nuch
greater. For exanple, commercial fishing has a huge effect on
enpl oyment, incone, comunity health, and social objectives, but
he is not talking about that, he is only talking about the
fiscal inpacts. He noted the conclusions in his presentation
are his and Steve Colt's, not those of the university.

1: 07: 36 PM

MR. LCEFFLER turned to the slide entitled, "Econom st-speak,"
and expl ained that the fiscal effects are solely the revenue the
state receives nmnus expenditures to pronote or expand the
i ndustry. He reiterated that they do not include the economc
effects of jobs, incone, and revenue to business.

REPRESENTATI VE SEATON, with regard to the fiscal effects, state
revenue versus state expenditures, asked whether the revenues
that are shared with nmunicipalities are included in the state
revenues.

MR. LCEFFLER responded that he w Il discuss them separately
because they are critical. He confirnmed that they are included
in just the state revenue.

1: 08: 48 PM

MR, LOEFFLER turned to the slide entitled, "Figure 1. Conmerci al
Fishing," and noted it is a bit different than the figure
contained with the commttee packets. He said the striped boxes
on the right-hand side are what Representative Seaton asked
about - they are revenues the state shares with |ocal governnent
and are about $50 million. The inportance of those is that it
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is about equal to state revenue sharing, so comercial fishing
is a very inportant conponent of the fiscal health of
muni ci palities. The green bar below that is what goes to the
state, and the other two are just state expenditures only.

REPRESENTATI VE SEATON asked whether when M. Loeffler says
"state and | ocal revenue" that it is only revenue collected by
the state or does it include local head tax in tourism or a
| ocal fishing | anding tax.

MR. LCEFFLER explained that the state revenue is what 1is
retained in the general fund or the permanent fund, the |oca
revenue is the mmjor |ocal sources. He further explained that
it would be the pass through to fish tax and taxes that are in
the local fish taxes, and that it does not include sales tax or
property tax by the |ocals. He pointed out that it is not a
conprehensive incone that the locals get, but it's the major
sources of incone. He related that on the expenditure side, he
is only discussing state expenditures, and that the |ocal
expenditures are nmuch less than the state's. He pointed out
that commercial fishing, including state and [|ocal revenues,
brings in a lot nore than the state expends. He pointed to the
operating budget and said it changes sonewhat, the state's
operating budget is about $8 mllion less in fiscal year (FY)
2014 than what the state expended to manage or pronote the
i ndustry. When including the capital budget, the difference was
about $27 million in 2014.

MR. LOEFFLER turned to the slide entitled, "State Commercial
Fi shing Revenue: $70.2 mllion," and stressed that these are
state only, about $70 mllion. He said half of that he calls
"'*True' Taxes" where the legislature decides what to do wth
t hem One-third are "'Pass-through' Taxes" wherein an industry
agrees to tax itself for a specific purpose, such as a hatchery
or marketing, and the taxes are then collected by the state and
allocated to the purpose often through the capital budget. The
last slice on the slide is fees used for agency managemnent. | f
a person was a fisherman, he explained, the two green slices
woul d | ook the sane - just paying the state.

MR. LCEFFLER addressed the slide entitled, "State Commerci al
Fi shing Operating Budget: $78.3 million." Wth respect to the
operating budget, he said about two-thirds [65 percent] is for
the Departnent of Fish and Gane (ADF&G, nostly the Division of

Comrerci al Fisheries. He noted that this only includes state
general funds and does not include federal funds or other
speci al purpose funds from another source. It is what the state
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expends and what the state gets, so federal revenue and
expenditures are not included. Roughly 20 percent is by the
Department of  Commerce, Community & Econom c Devel opnent
(DCCED), essentially fisheries narketing, and 9 percent is from
the Departnent of Public Safety (DPS) nostly the D vision of
Al aska WIldlife Troopers where it perfornms comercial fishing
enforcenment, and the remaining other is 7 percent.

1:13: 31 PM

CO- CHAIR NAGEAK inquired whether the public safety portion
includes wildlife troopers.

MR. LOCEFFLER replied that it includes the portion that is used
for comrercial fishing.

MR. LCEFFLER returned to his presentation and noted that revenue
goes up and down, so the revenue is averaged for the years 2010-
2014 and is wupdated at 2014 dollars. Turning to the slide
entitled, "Capital Budget: $18.5 million," he said the capital
budget for the three years of 2012-2014 |ooks at the portion
that was wused for comercial fishing. For exanple, for a
hat chery the proportion of the anmount caught by the commerci al
fishing industry was |ooked at and that portion of the capital
project was allocated to conmercial fishing. He said about $20
mllion was spent over those three years, which he expects is
greater than what wi |l happen over the next three years.

MR. LOEFFLER noved to the slide entitled, "Minicipal Revenues:
$50.8 mllion,” and said [the municipal share] from the
fisheries business landing tax is $25 mllion, $5 mllion is
[the nmunicipal share] from the fisheries resource |anding tax,
and about $20 million is municipally inposed special taxes. He
said it does not include sales tax or property tax. M.
Loeffler then noted that the caveats include: the values are
all estimates and the conclusion is not necessarily accurate for
any portion of the industry, even if it is good industry-w de.
For exanple, according to the Al aska Departnent of Fish & Gane
(ADF&G), the average revenue for a salnmon permt for the upper
Yukon was about $1,100, but for a seining permt on the Al aska
Peni nsul a was about $200, 000. So, sone places bring in nore
money and sone places cost nore to nanage - there is a huge
difference between fisheries. The third caveat is that
prices/values fluctuate trenendously year by year. Sonme years
prices are high and runs are big so fishernen get a | ot of noney
and the state gets a |ot of noney. And sone years the prices
are bad; for exanple, the price in Bristol Bay this year was
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$0.50, so the 2015 taxes coming in wll be nmuch |ess. The
fourth caveat is that when people around the state think of
i ndustries they think of oil.

MR. LOEFFLER pointed to the slide entitled, "Al aska nmandates

unitization of oil fields to prevent this" [picture is of
numerous oil wells side by side]. One of the objectives is to
make noney for the state, he said, but that is not what
fisheries are about. D splaying the slide entitled, "W do not

mandate unitization of fisheries to prevent this" [picture is of
nunerous comercial fishing boats fishing side by side] he
explained that inefficiencies are allowed in fisheries because
of what it does for comrunities, social health, enploynent, and
people allowing their children to cone to their set net sites.
The state nanages fisheries partially for sustainable fisheries,
but socially it manages the fishing industry for very different
purposes than it nanages oil. He stressed it is inportant to
realize that the fiscal inpacts are only a very small slice and
said, "I know when you think of the comrercial fishing industry,
you think of it on a nuch broader basis.”™ D splaying the slide
entitled, "Figure 1. Comercial Fishing," he said the basic
conclusions from the fiscal side are that the state spends a
little nmore than it takes in on comercial fishing if the
capital budget is included, but the comrunities receive about
$50 million out of comercial fishing.

1:17: 57 PM

REPRESENTATI VE TARR asked whether the capital budget side was
done over a five year [period].

MR. LEOFFLER responded that the revenues were over five years
and the capital budget was over three years because over those
three years they | ooked at capital projects from the Departnent
of Natural Resources (DNR), Al aska Departnent of Fish & Gane
(ADF&G), Departnent of Environnental Conservation (DEC), and
Depart ment of Commerce, Conmunity & Econonic Devel opnent ( DCCED)
only and perforned a conputer search to determ ne which ones
m ght be relevant and there were 3, 100. Then anot her conputer
search was perfornmed to narrow it down to about 400 and then
researchers had to read them all

REPRESENTATI VE TARR said she has not had a chance to review the
l engthy report and asked whether the report provides greater

detail about how that was assessed. She advised that her
guestion relates to the Chinook sal non research effort, and that
"we have bunped up our capital budget spend over the ... nost
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recent past in that area."” She further asked whether that gives
the legislators a good nunber on the capital side, or whether
| egi slators should have extended the tinme period to get outside
of the big chunk of noney going there.

MR. LOEFFLER replied that if there was an unusual high anount
during 2012-2014, it wuld be reflected in these nunbers,
al t hough divided by three. He guessed that it is possible, if
this box is slightly higher than it otherwi se would be, that the

overall conclusions are probably still valid - "that considering
t he operating budget doesn't quite pay, capital budget there's a
slightly larger deficit if you include comunities, it's very

i nportant for communities.”
1:19:51 PM

REPRESENTATI VE SEATON observed from the slide entitled, "Figure
1. Conmercial Fishing" that it is obvious the state spends nore
than it takes in. But, he continued, when |ooking at the right-
hand side, the state actually is taking in nore but giving away
a big portion of it. He surmsed that if, w thout restructuring
the tax to industry, the percentage the state shared wth
muni ci palities went from 50 percent to 25 percent, then the
state would be about on par with the total budget including
capi tal

MR. LOEFFLER answered yes, although he assunes capital would be
less, and it would be robbing Peter to pay Paul as it is al
Al askans who live in comunities.

REPRESENTATI VE SEATON remarked that the state is in a fisca
situation and he appreciate M. Loeffler presenting all of the
industries to determ ne where the |egislature conmes from because
building nore state deficits is unacceptable. He said, [the
information is helpful] in trying to determ ne which pieces go
together, whether to raise taxes on the industry to get to a
breakeven point, and noted that that distribution will have to
be consi der ed.

MR. LOEFFLER quipped that he is pleased to present the
i nformati on and pl eased he does not have to make the deci sions.

1:21: 35 PM
REPRESENTATI VE JOSEPHSON renmarked that, broadly speaking, one of

the revenue proposals with the least attention in newspapers is
the fisheries tax. He asked what that would do to the $70.2
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mllion, and why it is believed that the adm nistration supports
it and finds that it is affordable.

MR. LOEFFLER stated that he does not feel confortable speaking
for the admnistration, but that he does feel confortable with
t hese numbers.

REPRESENTATI VE JOSEPHSON asked whether M. Loeffler knows what
the tax would bring in.

MR. LOEFFLER replied that, on average, in 2014 dollars the
fisheries business tax brought in $22 million, and the fisheries
resource |landing tax, the state's share only, brought in another
$6.3 mllion. Therefore, it brought in $28.3 mllion on average
and when raising it by 20 percent it brings in 20 percent nore.
He reiterated that it includes the state's share only and if the
| ocal share is added it is the anobunt [depicted in green stripes
in the Figure 1 graph.]

1: 23: 32 PM

MR. LOEFFLER specified that the picture on the slide entitled,
"Mning," is of the Fort Knox [Gold Mne] pit and tailings |ake.
He then noved to the slide entitled, "Figure 2. Mning," and
said that state revenue for mning is sonewhat different.
Al'though it brings in close to $100 mllion, the cost to manage
mning is much less, roughly $10 mllion over those five years.
When including the capital budget it doesn't change nuch because
the capital budget for mning is relatively small - there were
only two projects spread over the years that were |ooked at.
The amount to localities is about $22 mllion and is not spread
as broadly as the fishing industry, it is in those localities
where the large mnes are |ocated. The $22 million comes from
the Red Dog Mne, Geens Creek Mne, Kensington Mne, Fort Knox
Mne, and to a l|lesser extent the Usibelli Coal M ne. He said
that the Red Dog Mne is about the only taxpayer in the
Nort hwest Arctic Borough, the two biggest taxpayers in Juneau
are G eens Creek Mne and Kensington Mne, and Fort Knox is the
| argest taxpayer with the exception of the Trans-Al aska Pi peline
System i n Fairbanks.

MR. LCEFFLER displayed the slide entitled, "State M ning
Revenue: $96.4 mllion,” and noted that, to the state only,
mning brings in 6-8 tinmes its cost. About 40 percent of the
revenue to the state cones from the mning license tax, one-
third from corporate inconme tax, and mning rents and royalties
are 20 percent but are only for the mnes that are on state |and
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- Fort Knox Gold Mne, Pogo Gold Mne, and the Usibelli Coal
M ne - plus the placer mnes.

MR. LOEFFLER pointed to the slide entitled, "State Mning
Operating Budget: $10.7 mllion,” and said that roughly two-
thirds is the Departnent of Natural Resources (DNR), although
sone of the costs DNR passes through to other agencies in that
for permtting of the state's large mnes there is an unusual
situation where the state does the permtting and enforcenent
and bills the conpany through a voluntary procedure. When the
Al aska Departnent of Fish & Gane (ADF&S) perfornms fish studies
in preparation for mne permtting, that is typically paid for
by the conmpany but included in the DNR budget. O interest, he
noted, the Departnment of Law (DOL) for mning is shown
separately because it is a larger amount that reflects "you
don't do nmuch in mning wthout being sued."

1:26:43 PM

MR. LCEFFLER turned to the slide entitled, "Capital Budget: $4.0
mllion,” and advised that there were really only two capital
proj ects over those three years, which averaged about $4 mllion
a year. He then turned to the slide entitled, "Muinicipal
Revenue: $22.5 mllion," and advised it includes the Northwest

Arctic Borough, Fairbanks North Star Borough, City and Borough
of Juneau, and the Denali Borough.

MR. LOEFFLER addressed the slide entitled, "Mning Caveats:

averages don't represent all segments.” He said that the mning
average doesn't represent all of the industries because the
pl acer industry is very different from coal m ning. Dr awi ng

attention to the slide entitled, "Revenue dependent on prices,"
he observed that for mning, this study would have been very
different 15 years ago when gold prices were $250 an ounce.
This is because, like the comercial fishing industry, mning
revenues depend on netal prices and the anmount mned. Wen gold
and zinc prices were really low the state did not get nmuch
revenue. So, historic mneral prices have gone up and historic
m ni ng revenues have gone way up.

MR. LOEFFLER turned to the slide entitled, "Revenue not
I ncl uded," and pointed out that there are inportant revenues not
included in the state's revenues for mning. The Usibelli Coal

M ne spends alnbst $20 million a year shipping coal on the
railroad. He said this study did not include that as a revenue
to the state for two reasons: first, if revenue is included the
cost must also be included and the costs of the railroad are
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proprietary; and second, the railroad is not part of the general
fund in a sense in that it is a corporation. He offered his
understanding that the railroad does not receive operating
appropriations from the legislature and it does not give the
| egi slature revenue and therefore it was not included for this
report. There were about $12 mllion in paynents to the Al aska
| ndustrial Devel opnent and Export Authority (AIDEA) for the Red
Dog Road and those paynents pay back Al DEA bonds. He expl ai ned
that AIDEA owns the Red Dog Road and it tolls zinc travel over
the road, which pays back the bonds AIDEA spent plus a little
nore, thereby making a profit that AIDEA keeps internally and a
portion is paid to the |egislature.

MR. LCEFFLER brought attention to the slide entitled, "Figure 2.
M ning," and reported that mning brings in $6-8 mllion to the
st ate. In addition there is $22 nillion in revenue to |oca
muni ci palities.

1: 30: 14 PM

REPRESENTATI VE SEATON inquired whether the Ilocal revenue is
addi tional |ocal mning taxes.

MR. LOEFFLER replied yes, and said it includes the property
taxes from Geens Creek on the mne in particular, and it does
not include property taxes for "related stuff."” It also
includes the local taxes and Paynent in Lieu of Taxes (PILT)
fromthe Red Dog Mne to the Northwest Arctic Borough

REPRESENTATI VE  SEATON understood that those were locally
assessed and were locally assessed in basically two areas.

MR. LOEFFLER responded yes.

1: 31:13 PM

REPRESENTATI VE TARR referred to the slide entitled, "Capital
Budget: $4.0 million," and observed that it states two projects

spread over five years.

MR. LOEFFLER responded that it is an error, the five years
shoul d be three years.

1:31: 41 PM
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REPRESENTATI VE JOSEPHSON asked whether the best source to
conpare tax rates on the mning industry is from the Fraser
I nstitute.

MR. LOEFFLER answered no, a variety of reports are done. Dr.
Qto [ph] prepared a report for the Alaska Departnent of
Commerce, Comunity & Econom c Devel opnent about 8-10 years ago,
and the Wrld Bank has prepared reports as well. He offered to
send the commttee the inportant parts of that conparison

REPRESENTATI VE JOSEPHSON i nqui red about expenses for renediation
such as at the Illinois Creek and Rock Creek m nes.

MR. LCEFFLER explained that the state did not pay anything for
t hose. II'linois Creek Mne was paid for by the mning so there
was no state expenditure.

REPRESENTATI VE JOSEPHSON understood $20 nmillion of renediation
was needed for Rock Creek M ne.

MR. LOEFFLER replied the state did not pay for that.

REPRESENTATI VE JOSEPHSON asked whether the renediati on has been
done.

MR. LOEFFLER responded he does not know about Rock Creek, but he
knows a | ot about Illinois Creek.

1: 33: 23 PM

REPRESENTATI VE TARR stated she is aware that the mnes have to
bond for the reclamation work, but state enpl oyees would oversee
that work so there would be sone inpact [to the state].

MR. LOEFFLER apol ogi zed and said there are sone state salaries
involved in that, although a lot of that is billed back to the
conpany. Wth regard to Illinois Creek Mne it was not because
the conpany went bankrupt, but he does not know what happened
with the Rock Creek M ne.

REPRESENTATI VE TARR requested nore information in sorting that
out because in her experience, the bonds do not cover the costs
of the renediation and if the conpany goes bankrupt then any
| eftover renedial costs would have to be picked up by the state.
She said this has happened in the past, but nmaybe not on the
af orenenti oned exanpl es.
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MR. LOEFFLER agreed it has happened occasionally wth placer
m nes and noney has been taken from the bond pool of bonds that
the placer mners have paid. Wth respect to the |large m nes,
Ni xon Fork Mne and Illinois Creek Mne went bankrupt. Ni xon
Fork was on federal |and and other than occasional trips out
there to inspect there were no federal expenditures, and it is
back in business now in tenporary cessation. [Ilinois Creek
M ne went bankrupt in 1996 and he considers it a success story
in that it was reclainmed wthout any state expenditures except
state salaries, and the result was a "permanent fund, if you
will,” just to manage Illinois Creek Mne and nonitor it for 30
years. It is now at $1 mllion, which the state holds and is
state noney, in case sonething goes wong with the renediation.
Therefore, the state has not spent any state funds other than
the incidental salaries, which would be in the state operating
budget so they'd be counted for renmediation of any of the placer
or large mnes in Al aska.

1: 36: 07 PM

REPRESENTATI VE JOSEPHSON related that his sense from the
community is that the potential inpact of mning can't be seen
for decades, whereas any harm coming from the fishing and oil
industry is seen by the general public as less likely. He asked
how to calculate those expenses and whether this perception is
unf air.

MR. LCEFFLER answered yes. He said that the Munt Polley Mne
di saster was clearly a catastrophic exanple and "we have not had
that in Al aska." He pointed out that if a mne is reclained
without a lot of open water, "they are very unlikely." However,
t he ongoing chronic effects don't often require years and years,
they often show up. M. Loeffler continued:

| will say that Alaska has certainly the country,
certainly maybe the hem sphere, possibly one of the
world's best nonitoring systems. ... Now |I'm not
talking as an | SER enpl oyee, |'m talking back fromto
nmonitor the long term ... water quality inpacts. And
really that goes back to the excellence of Fish &
Gane. It was invented by Fish & Gane where they do
bi o-nmonitoring of the algae, the md-level mcrobial,
the fish. Fish & Gane nonitors the water quality. So
that level of nonitoring is actually extrenmely good in
determining if there is sonme long term effect. Now
you can of course have acid mne generation that
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doesn't show up for years afterwards and that of
course is possible. W're relatively confident we
have sone idea of the acid generation of our mnes and
we have had two - Geens Creek and Red Dog have been
operating since 1990, so that would be 25 years. Red
Dog has obvious acid generation potential and G eens
Creek has sone as well, but ... that's been part of
t heir ongoi ng recl amati on.

1: 38: 47 PM

REPRESENTATI VE SEATON referred back to the discussion regarding
m ning taxes and opined that the bond was not sufficient for the
I[I1linois Creek Mne but the belief was that there was enough
gold to pay. The bankruptcy situation occurred and after that
the state increased the bonds to ensure those would be covered.

MR. LCEFFLER agreed the mne was under-bonded but said a bond

was not required at that tinme. A Departnment of Environnental
Conservation (DEC) bond was required but the state bond was
capped. In roughly 2002, the law was changed to allow for full

bonding. He rem nded the conmttee that he was director [of the
Division of Mning, Land and Water] at the tine, and said he was
pl eased to help push that bill.

1: 40: 05 PM

CO- CHAIR NAGEAK [referring to the slide entitled, "Revenue
dependent on prices"] asked whether the fluctuation between 2004
and 2012 in gold revenue has anything to do with the life of the
m ne and then finding another mne and receiving nore revenues
fromthe new m nes.

MR. LOEFFLER replied that he thinks it was a conbination of the
price of gold and the price of zinc. Responding further to Co-
Chair Nageak he said the price of gold went way up and the dip
is probably due nostly to the price of zinc. Much of the
state's noney cones from Red Dog Mne, which is a zinc mne with
no gol d.

1: 41: 17 PM

MR. LCEFFLER next addressed the topic of tourism Di spl ayi ng
the slide entitled, "Figure 3. Tourism" he said tourismis a
much harder industry to analyze because it is a collection of
products and services, and a lot of what is done to manage
tourism is also done to help Al askans. For exanple, sport
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fishing is managed to help tourists, but it also hel ps Al askans.
Anot her exanple is the state giving a capital project to the
Anchorage Miseum and 50 percent of its visitation is tourists
and 50 percent is Alaskans bringing their kids. And the sane is
true to sone extent for many of the other things.

MR. LCEFFLER turned to the slide entitled, "State Tourism
Revenue: $54.3 MIlion," and reported that the tourism industry
brings in about $80 mllion to local comunities, which is a
significant amobunt of noney and many conmunities rely on tourism
for the fiscal health of their governnent. When di scussi ng
state expenditures solely, the state brings in about $18 mllion
nore than its operating budget, and roughly equal when including
the capital budget. He explained that the difference when
including the capital and operating budgets would be roughly
equal for state revenue and expenses only. Approxi mately half
of the revenue is cruise ship taxes that were all put in in
2006, a little over one-third of it is hunting and fishing
licenses, and the remainder is the state portion of vehicle
rental tax and corporate incone tax.

MR. LOEFFLER drew attention to the slide entitled, "Operating
Budget Cost: $35.9 MIlion," and explained that for the Al aska
Department of Fish & Gane (ADF&G) it is nostly sport fish, and
the question is how nuch of the Division of Sport Fish is a
tourism expenditure and how nmuch is to help Al askans. He
explained that for the report it was determ ned that 43 percent
of the visitor days in sport fishing are by tourists and
therefore is 43 percent of [ADF&G s] general fund budget. He
advised that another mmjor portion is the Departnent of
Commerce, Community & Econom c Devel opnent and a lot of that is
essentially the tourismmarketing initiative.

MR. LOEFFLER displayed the slide entitled, "Operating Cost
Assunptions,” and pointed out that tourism unlike fishing and
m ni ng, has many econom c assunptions to determne. So, for the
report, 20 percent of DNRs Division of Parks & Qutdoor
Recreation's budget was used because the parks get about 20
percent of the visitation from tourists, 43 percent of ADF&G s
Division of Sport Fish budget, and 14 percent of ADF&G s
Division of WIdlife Conservation general fund because 14
percent of the state's hunting and fishing |icenses are bought
by out si ders.

MR, LOEFFLER noved to the slide entitled, "Tourism Capital

Budget: $19.4 million," and said that about 110 capital projects
had some portion of which was for tourism roughly $20 mllion a
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year. He turned to the slide entitled, "Minicipal Revenue:
$82.6 mllion," and said local governnent gets a lot from
tourism 13 percent of the pass through taxes are from cruise
ships, visitor related sales tax industry, bed tax, and dockage
and noorage revenue which is Ketchikan and Juneau's assessnent
on cruise ships.

1: 45: 15 PM

MR. LOEFFLER turned to the slide entitled, "Tourism Caveats,"
and reiterated that tourism is difficult to estinmate and the
expenses overlap in that what is done for tourists is also done
for Al askans. He noted that it requires many economcC
assunptions in that the average from a bear hunt or a Bristol
Bay | odge may not be the same as for the trains.

MR. LCEFFLER noved to the slide entitled, "Revenue not
| ncl uded," and stated that the report does not include the $21
mllion that the railroad gets from out-of-state visitors
because there is a cost associated with it and the revenue noney
does not cone to the legislature to appropriate. The Al aska
Marine Hi ghway System was different in that it receives
approximately $20 mllion a year in non-resident fares, but its
costs are so nuch greater than its revenues. It was determ ned
that without tourists the marine highway mght run a few |ess
ferries and then the state would save noney. In fact, he
related, previous analyses have included the Alaska Marine
H ghway System as a net cost, but he and M. Colt disagree that
getting $20 mllion from non-residents cannot be a net cost
because "that's too weird." It is included here and comm ttee
menbers can think of it however they w sh.

MR. LOEFFLER turned to the slide entitled, "Figure 3. Tourism"
and said the conclusions are relatively robust in that many
| ocal communities rely on the total $80 million, "but that wth
respect to the state and the state only, with respect to the
operating budget we get in a little nore, with respect to

i nclude the capital budget ... in 2014 it's roughly equal."

1:47:19 PM

REPRESENTATI VE SEATON acknowl edged the margin of error, and
noted the situation in the center graph of Figure 3 of expenses/
capital costs, especially when adding sonmething on for ferry
costs possibly being nore than revenues. He wunderstood the
governor has a bill regarding the extra anmount allocated to
Juneau and Ketchikan of approximately $7.00 per person that
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would stay with the state. He asked whether M. Loeffler has
anal yzed the bill to know where on the graph that would put the
state line instead of nunicipal |ine.

MR. LOEFFLER said he does not know what the governor's
projection is.

1: 48: 19 PM

MR. LCEFFLER brought attention to the slide entitled, "Sone
bservations: Mnagenent Cost," to provide his observation about
how little it costs the state to nmanage the mning industry.
Turning to the slide entitled, "Revenue as [Percent] of First
Mar ket Value: Simlar anong the industries,” he noted that he
and M. Colt took what he would call the "first market value,"”
which is ex-vessel value, the value of mnerals, the "GDP" of
tourism and | ooked at the state's revenue as a percent of that.
Much to his surprise, he reported, they were all pretty simlar.
Today, mning would be significantly down due to netals prices
and fishing would be down due to fish prices. However, overal
for the five year period covered by the report, he was surprised
that these three industries were relatively simlar. Responding
to Representative Seaton, he explained that "GDP" is the
expenditures by tourists in the state.

MR. LCEFFLER lastly reviewed the slide entitled, "These industry

revenues do not conpare to oil," and said when people think of
industries they think of oil, and that all of these industries
are a very snmall portion of what oil brings in. He then drew
attention to the slide entitled, "A Final Caveat..." and
remarked that these industries are nost inportant for their
econonm c portions - for people who set net, for Kkeeping the
Nort hwest Arctic Borough a borough, for all of the things that
industries do to support the state of Al aska. He said his
presentation today is just a small portion of those fiscal
i mpacts.

REPRESENTATI VE TALERI CO conmented that the legislature is noving
forward and vetting a |lot of revenue proposals and several are
within the topics that M. Loeffler just brought forward.

1:51:13 PM

The conmttee took an at-ease from1:51 p.m to 1:56 p. m

Sal non Genetics by Jeff Guyon, National QOceanic & At npbspheric
Adm ni stration, and
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Bill Tenplin, Al aska Departnent of Fish & Gane

1:56: 55 PM

CO- CHAI R TALERI CO announced that the final order of business is
an overview on salnon genetics by the Al aska Departnment of Fish
& Gane and the National Cceanic & Atnospheric Adm nistration.

1: 57: 02 PM

Bl LL TEMPLI N, Pri nci pal Geneti ci st, Gene Conservati on
Laboratory, Division of Comrercial Fisheries, Al aska Departnent
of Fish & Ganme (ADF&5, said that he supervises the gene
conservation |aboratory wthin the Dvision of Comercia
Fi sheri es.

1:57:15 PM

JEFF QUYON, PhD, Supervisory Research Ceneticist, Nationa

Marine Fisheries Service (NWS), Alaska Fisheries Science
Center's Auke Bay Laboratories (ABL), provided a PowerPoint
presentation entitled, "Genetic Stock Conposition Analysis of
Sal non Incidentally Caught in Al aska Federal G oundfish Traw

Fisheries.” He said his presentation relates to the sal non work
being perforned at the Auke Bay Laboratories, but highlighted
that they also work on a nunber of different fish species,

including herring in Lynn Canal and Prince WIIliam Sound.

Cenetics are wused to distinguish between <closely related
rockfish species, and through a collaborative studies a new
species of sand |ance was discovered. He explained that they
collect a sanple froma fish, take the biological data, digitize
it into a genetic term called genotyping, and that each dot
represents an individual fish. He said the reason being that
when fish are caught at sea they determne the inpacts of the
harvest of those fish.

DR. GUYON turned to the portion of his presentation regarding
"Genetic Stock Conposition Analysis of Chum Sal non Bycatch from

the 2013 Bering Sea Walleye Pollock Trawl Fishery." The issue
he noted, is the large pollock fishery in the Bering Sea that
catches over a mllion tons of pollock. That fishery is quite

cl ean, but because it is so large the fishernmen encounter other
speci es, including chum sal non. Genetics are used to detern ne
where those chum sal non are com ng from and what the inpacts are
of catching those chum sal non. He drew attention to the slide
entitled, "Chum Sal non Bering Sea Bycatch,” and pointed out that
the size of the chum salnon bycatch peaked in 2005. In 2013
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about 125,000 chum salnmon were incidentally taken in federal
trawl fisheries in the Bering Sea. Anal yses have been done in
the past to determ ne where those stocks of fish are comng from
and these analyses have used scales and allozynes, a protein
variant for genetic studies. Much of the work NWS perforns
synergizes with state agencies. From 2005-2013 mcrosatellites,
anot her genetic nmarker, have been used and for 2013 the sanple
set was 4,123 fish. The good news, he pointed out, is that al
these different analyses by the University of Wshington, Al aska
Department of Fish & Gane, and the National Marine Fisheries
Service have produced simlar results.

2:01:34 PM

DR. GUYON turned to the slide entitled, "Qur Stock G ouping,"
and said they try to determine where fish are comng from by
describing different groups of fish. The baseline used is the
baseline developed in Canada through collaborations wth
di fferent groups. Each dot represents populations of fish.
Chum sal non that are caught in the Bering Sea can be caught from
t hroughout the species range; therefore, a baseline is needed
that enconpasses populations throughout the entire species
range. Those popul ations are grouped into six different regions
so the stock conmposition re-partitions the fish back to those
Si X regions.

DR. GUYON turned to the slide entitled, "2013 Chum Sal non Bering
Sea Bycatch, Statistical week," and advised that the pollock

fishery is separated into an "A season” and a "B season.” The
"A season” is the spring season where a lot of pollock is caught
but not a lot of chum sal non. However, within the "B season"

fishermen start to pick up chum sal non. The genetic sanples are
picked up in the "B season”" and the sanple distribution closely

mmcs the actual catch distribution. He explained that each
dot on the slide entitled, "2013 Chum Sal nron Bering Sea Bycatch

Nunber of 'B' season chum sal non bycatch per vessel," represents
an individual vessel fishing in the Bering Sea during the fall
"B season.” He picked out a dot and said it would have

harvested over 3,000 incidentally caught chum salnon, and wth
that is shown the nunber of genetic sanples that were coll ected.
The line on the graph represents a sanpling rate of 1 in 30, and
he expressed amazenent that hardly any vessels deviate from the
1 in 30. Therefore, he explained, there are over 100 different
vessels, all wth different observers, going through the
different distribution points, such as Dutch Harbor, Sand Point,
Kodi ak, Seattle, and Anchorage, and these are getting shipped to
Auke Bay Laboratories and at the end this is what the |ab gets.
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2:04:42 PM

REPRESENTATI VE SEATON understood that the vertical axis of the
graph is the nunber of genetic sanples and the bycatch is per
vessel . He asked whether that neans the nunber of sanples is
directly related to the nunber of sal non caught.

DR. GUYON replied exactly right. It was a sinple approach to
sanple 1 out of 30 fish encountered, but the ability to get to
that required some restructuring of the observer program and it
was a |arge process. He noted that it is amazing, given the
nunber of vessels, that they were able to do that.

REPRESENTATI VE  SEATON surmised that the purpose is to
denonstrate that the lab is effectively sanpling no matter what
the catch per vessel, thereby, accurately sanpling about 1 in 30
of each of the fish so there is not a skewed distribution base.

DR. GUYON agr eed.

CO CHAIR TALERI CO presumed that the catch percentage does not
vary on a per capita type basis, that they are all reasonably
cl ose regardl ess of the volunme they actually take.

DR. GUYON agreed and said the sanpling rate is exactly the sane.
He reiterated that each dot on the graph is an individual vessel
in the "B season."

REPRESENTATI VE SEATON surmised that they could have quite
different bycatch rates. The chart indicates the sanpling rate
of the nunmber of chum salnon that they had, even if sone of the
vessels were "dirty fishing" and getting lots of bycatch and
others were getting fewer bycatch. The chart is saying that the
sanpling effort was 1 in 30, no matter what.

DR. GUYON agr eed.

2:06: 53 PM

DR, GUYON turned to the graph on the slide entitled, "Chum
Sal non Bering Sea Bycatch - Proportions.” He explained that the
stock conposition results are shown in red, but cautioned that
the sampling was perforned differently in different years. He
said these are the six different stock group, and the Y axis is
t he proportion. In 2013 about 15 percent of the fish canme from

SE Asia, which is Japan nostly; about 45 percent of the fish
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came from Northeast Asia, which is Russia. So about 60 percent
of the fish are Asian in origin and about 40 percent are from
North America with this distribution. He noted that this stock
conposition gives a proportion of the catch. He then turned to
the slide entitled, "Chum Sal non Bering Sea Bycatch - Nunber,”
and explained that the actual nunbers of fish are determ ned by
taking those proportions and nultiplying them by the actual
nunbers of fish to determne the potential inpacts. For
exanple, the proportion from Western Alaska was nultiplied by
the nunber of chum salnon that were encountered in the bycatch
to cone up with the estimate of about 22,000-23,000 fish that
canme from Western Al aska.

DR. GQUYON stated that the slide entitled, "2013 Chum Sal non
Bering Sea Bycatch, Area 517," indicates the stock conpositions
by tinme and area of where the chum salnon are intercepted in the
Bering Sea in order to determ ne whether there are differences
that mght assist in making regul ations. He explained that the
slide entitled, "Cl AP-WASC chum sal non collections,” highlights
the coll aborative project working to determ ne whether sone of
the stock grouping of chum salnmon in Wstern Al aska could be

further differentiated. The collaboration included: Wstern
Al aska Sal nmon Coalition (WASC), a group of organizations from
Western Al aska; University  of Al aska  Fai r banks; Al aska

Departnment of Fish & Gane; and the National Marine Fisheries
Service (NVFS). Currently, he said he is saying that a certain
nunber of fish come from Western Al aska, but they could cone
from the Yukon River, the Kuskokwim River, and other places in
West ern Al aska.

2: 09: 09 PM

DR. GUYON turned to the portion of his presentation entitled

"CGenetic Stock Conposition Analysis of the Chinook Salnon
Bycatch from the 2014 Bering Sea Pollock (Gadus chal cogrammus)
Trawl Fishery." He related that this is recent information that
has to do with the large pollock trawm fishery in the Bering Sea
and is about the Chinook salnon that are also taken incidentally
in addition to the chum sal non. The study is to try to
determ ne where those Chinook salnmon are from Turning to the
graph entitled, "Chinook Salnon Bering Seat Bycatch,” he pointed
out that the purple line shows the magnitude of the Chinook
sal non bycatch in the Bering Sea from 1992-2014. The bycatch
peaked in 2007. There is an "A season"” in the spring and a "B
season"” in the fall, and the purple line is the total bycatch of
those two seasons. The study is wusing scales and snips, a
genetic marker, to determ ne where the Chinook salnon are from
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Like with the chum salnon, researchers are getting simlar
results usi ng di fferent t echni ques. In response to
Representative Tarr, he reiterated that the "A season” occurs in
the spring and the "B season” occurs in the fall.

DR. GUYON continued his explanation of the slide, noting that
the salnon sanples are partitioned to determ ne where they are
from by using a genetic baseline developed by Bill Tenplin of
the Al aska Departnent of Fish & Gane. Referring to the maps on
the next two slides with M. Tenplin's nane on the bottom right,
DR. GQUYON explained this Dbaseline is conprised of 172
popul ations; each dot on the maps is a population of fish that
have been aggregated into 11 stock groupings. The sanples that
have been gathered wll be partitioned in to those 11 groupi ngs.

2:11: 40 PM

DR. GUYON displayed the slide entitled, "2014 Chinook Sal non
Bering Sea Bycatch,"” and pointed out that the blue line is the
bycatch broken down by the different statistical weeks for the A
and B seasons. [The Y axis on the left is the bycatch] and [the
Y axis] on the right represents the sanples that were taken
The dots are the sanples they have.

REPRESENTATI VE JOSEPHSON asked whether the graph indicates that
during the time of harvest of Chinook salnon there is nore
bycat ch.

DR. GUYON replied that the actual harvest of pollock is not

bei ng shown here. He explained that nost of the tinme the "A
season" encounters nore Chinook salnon bycatch than the "B
season,"” although that is not always the case as there are

differences in different years of when Chinook salnon are
encount er ed.

2:13:07 PM

DR. GUYON turned to the slide entitled, "Chinook Sal non Bering
Sea Bycatch - Proportions,” and said the results shown are for
seven years of analysis [2008-2014]. He cautioned that

consideration must be taken because of how the sanples were
collected. The graph shows that 50 percent of the sanples cane
from the coastal Wstern Alaska in 2014, and that the majority
of sanples encountered in the Bering Sea are from river systens
that flow into the Bering Sea. He said there is representation
from all of the different stock grouping that are in the
baseline, but the majority of fish come fromriver systens that
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flow into the Bering Sea. This is different than what is seen
in the @Gulf of Al aska, he said.

DR GUYON then addressed the portion of his presentation
regarding the "Genetic Stock Conposition Analysis to the Chinook
Sal nron Bycatch Sanples for the 2014 @lf of Alaska Traw
Fishery,”™ which is a report that just recently cane out. He
said the pollock fishery in the @ulf of Alaska (GOA) is smaller
than that in the Bering Sea. There are other traw fisheries in
the @ulf of Al aska, including rockfish and arrowooth fl ounder
that incidentally catch Chinook sal non, but do not tend to catch
chum sal non. Displaying the graph entitled, "Chinook Sal non GOA
Bycatch,”™ he explained that it shows the nagnitude of total
bycatch (in purple), bycatch from the GOA pollock traw fishery
(in red), and other fisheries (in green).

2:15: 00 PM

REPRESENTATI VE OLSON asked whether the bycatch has been broken
out by vessel.

DR. GUYON answered that there is information by vessel, but sone
of the data is protected under the Magnuson-Stevens Fishery
Conservation and Managenent Act (MSA). So, how the data is
aggregated is nore conplicat ed.

REPRESENTATI VE OLSON said he has heard anecdotally that it was
limted to several vessels.

DR. GUYON replied that he wll be addressing this in a few
slides. Continuing his presentation, Dr. Guyon said that the
previ ous stock conposition analysis was perfornmed by the Al aska
Departnment of Fish & Gane and University of Wshington in
previous years, and with the National Mrine Fisheries Service
in the follow ng years. And once again, he pointed out, the
chart shows the sane thing which is always a good thing.

2:15:57 PM

DR. GUYON turned to the slide entitled, "2014 Chinook Sal non GOA
Bycatch - Pollock,”™ and said it may get to Representative
A son's comrents. He explained that the blue line represents
the bycatch that occurred and the dashed line represents the
sanpl e set. The manner in which bycatch is enunerated and
sanples collected is different in the Gulf of Alaska than in the
Bering Sea due to the smaller size of the fishing vessels. He

explained that it is nore difficult for the National Marine
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Fisheries Service (NMFS) to put an observer on smaller boats as
opposed to the larger vessels in the Bering Sea. As such, sone

of the nunbers get extrapol ated. There is systematic random
sanpling with proportion to cruise. This is then nornalized by
using a wei ghted approach to cone up the stock conpositions. It

was found, he pointed out, that not a lot of fish are from the
Bering Sea, but rather are flowing stocks that include the
Pacific Northwest, British Colunbia, and the Gulf of Al aska.

2:17:48 PM

REPRESENTATI VE SEATON asked how the timng of this collection
conpares with the timng of the "A season” and "B season” in the
Beri ng Sea.

DR. GUYON answered that the timng is simlar because there is a
spring fishery in the Gulf of Alaska that is divided into both
the "A season"” and "B season,” and how they've done that is for
various historical reasons. In the fall there are "C' and "D
seasons, however there is sone fishing that occurs outside those
boundari es.

2:18:28 PM

REPRESENTATI VE TARR noted that there is another effort review ng
the origin of certain fish, particularly Chinook, to determ ne
what is going on with the popul ati on nunbers. Sonme of that is
consistent with what Dr. Guyon studies are seeing as far as the
origin fromBritish Colunbia and the western coast of the United
St at es. She recalled that there was surprise to find that the
[ Chi nook] were coming from such great distances; for exanple the
origin of salnon in the GOA being all the way down in British
Col unbi a. She further recalled that this information canme from
the Kenai R ver Sport Fish Association. She asked whet her Dr.
Guyon had the same reaction of surprise regarding the geographic
di stribution.

DR. GUYON replied that the scale pattern analysis suggested
there would be differences between the Gulf of Al aska and the
Bering Sea. A lot of the work in the Bering Sea is comng from
results from 2010 and 2014, and they are inherently quite
reproduci ble fromone year to the next year. He offered that he
has been surprised by how one stock conposition is done one year
and, then given the changes that occur in the fishery, that it's
been rel atively stable.
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REPRESENTATI VE TARR queried whether the finding that the sal non
were comng fromas far away as the west coast was a surprise.

DR. GUYON responded that researchers also had coded wire tag
data and recoveries of coded wre tags have cone from California
groups up into the Bering Sea. So, there was an understanding
that sal non do nake a |onger migration based on sone of the tag
recoveries. \Wat did surprise himwas not picking up many fish
fromthe river systens that flow into the Bering Sea - finding
how nmuch that went down.

2:20:47 PM

REPRESENTATI VE SEATON said he represents the legislature on the
"West Coast Fisheries Task Force" for various states. He
advised that a few years ago the Klamath River was experiencing
the biggest run it had ever had during the sane tinme that Al aska
was experiencing very small runs. He asked whether the pattern
of recovery that Dr. Guyon is seeing is based on the abundance
in certain river systens and their production.

DR. GQUYON answered that the sanples are fromfish that fishernen
are trying not to catch, which is different than in a regular
fisheries survey sanpling, so sonetines it is difficult to
extrapol at e. However, a lot of tines it is the only data that
researchers have. He expressed that it is worthwhile to
continue doing analysis every year and that by continuing the
analysis from one year to the next year allows researchers to
get to sonme of those questions.

REPRESENTATI VE SEATON asked whether wild stocks versus hatchery
stock are included in any of the anal yses that are bei ng done.

DR. GUYON replied that researchers work with the North Pacific
Fi shery Managenment Council and the data has been presented. The
council has a science and statistical commttee that has asked
that some of the data be extrapolated from coded wire tag
recovery and use it in conjunction with Dr. Guyon's genetic data
to determine the proportion of hatchery fish being caught for
Chi nook sal non. In a nonth or so there will be discussions on
attenpting to do sonething |like that.

2:23: 05 PM
DR. GQUYON addressed the slide entitled, "Rockfish - GOA Chi nook

Bycatch,” and highlighted that there is not a requirenent for
the National Marine Fisheries Service to collect these sanples.
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Therefore, these sanples are collected by industry at industry's
own expense and sent to him for analysis. He noted that the
rockfish fishery depicted on this slide is for areas 620 and
630, which are right off Kodiak. The industry collected in a

census approach - a genetic sanple was collected from every
single salnmon that the industry encountered in both 2013 and
2014. The sanples were sent in for analysis and the stock

conposition show in the chart is the result of that analysis.

DR. GUYON discussed the slide entitled, "Arrowooth Flounder -
GOA Chinook Bycatch,”™ and pointed out that industry also
collected these sanples at industry's own expense and with no
requirenent to do so. In 2013 and 2014, it was opportunistic
sanpling as opposed to census and the chart depicts the stock
conposition for those two years.

DR. GUYON concluded with the slide entitled, "Acknow edgenents,"”
and noted that it acknow edges everyone who assisted in the
anal yses. The amount of tinme, noney, and effort that has been
put into collecting these sanples is amazing and a tribute to
all the hard-working folks in the observer program Those
hundreds of observers are working wunder very difficult
condi ti ons. The Al aska Departnment of Fish & Gane hel ped out
with the baseline and sonme of the statistical work. The Al aska
G oundfish Data Bank and the Al aska Seafood Cooperative are the
two industry groups that collected the sanples fromthe rockfish
and arrowtooth flounder fisheries. Funding for this work cane
from the National Marine Fisheries Service, and NWS was funded
for a while through the Al aska Sustainable Salnon Fund with a
matching grant from the North Pacific Fisheries Research
Foundati on, an industry group.

2:25: 20 PM

REPRESENTATI VE =~ JOSEPHSON  not ed t hat t he Depart ment of
Envi ronnental Conservation (DEC) at one tine did nore fish
ti ssue sanpling out of Southeast Al aska. He understood that the
budget for that was cut in half. He asked whether Dr. Guyon or
M. Tenplin are famliar with the budget cut and whether it
i npacted their work.

MR. TEMPLIN replied he has no information related to the budget
cut and said that sanpling for fish goes on in Southeast Al aska
under a nunber of prograns. He offered to find the information
for the conmmttee.

2:26: 07 PM
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MR. TEMPLIN began his presentation entitled, "Al aska's Genetics
Program Cenetics applications for fisheries managenent." He
noted that Dr. GQuyon's presentation is a l|arge-scale project
that provides direct information in a very consistent manner to
help fisheries application, especially in federal fisheries,
while his overview is of all the other things that the State of
Al aska uses genetics to help achieve its managenent goals and
m ssi on. Turning to the two slides entitled, "Wy does ADF&G
have a genetics | ab?" he advised that ADF&G s mission is to:

protect, maintain, and inprove the fish, gane, and
aquatic plant resources of the state, and nanage their
use and developnment in the best interest of the
econony and the well-being of the people of the state,
consistent with the sustained yield principle.

MR. TEMPLI N expl ained that the genetics |lab provides information
and assessnent that gives the departnent the information needed
to i nprove managenent, allow for the devel opnment of new uses for
resources while at the same tine protecting the resources for
the future. To achieve that, the |aboratory provides four main
servi ces: 1. To provide an understanding of the resource, such
as where the fish are comng from whether the fish are
different from each other, whether the fish in one stream are
the same as the fish in another stream 2. Help develop
capabilities for managenent by providing tools, such as those
being used by Dr. Guyon to look at the bycatch on the open
ocean; 3. Assess genetic risk of human activities; therefore,
the lab is involved in permtting of hatchery or fish resource
uses, and the lab is becomng increasingly involved in
mari culture, which includes marine invertebrates and seaweeds;
and, 4. The lab has direct applications to inform or assess
managenent actions, how the departnent can hel p provide the best
econonmi ¢ opportunities while also providing for the escapenent
necessary for future production.

2:30:14 PM

MR, TEMPLIN turned to the slide entitled, "Questions that use
genetic information,” and outlined seven questions. 1. Dd
exposure to oil cause genetic injury in pink salnon popul ations
in Prince WIlliam Sound? 2. Wat species of salnon is this?
The lab is often sent tissue from fish that no one is able to
identify. So, one application is that the lab helps to identify
Atl antic sal non escapees fromfarns in British Colunbia. 3. |Is
this crab a hybrid? Many of the crab fisheries have different
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regulations for two different species and for the hybrids
bet ween those species. 4. \Which broodstock are these hatchery
sal nron fronf 5. Wihat is the genetic structure of these
popul ations? This is one of the nobst inportant areas that the
lab works in because of the theory that salnon in different
| ocations will be genetically distinct from each other because
they are isolated. The genetics |aboratory allows the going out
and taking of measurements that can then be used for managenent.
6. Were are these fish going? For exanple, the lab takes
sanples from the Pilot Station test fishery on the Lower Yukon
Ri ver and assesses the percentage of Canadian fish noving past
Pilot Station, which is imediately useful information perforned

i n-season so that the managers will know how many Canadi an fish
are passing. 7. \Wose fish are being harvested? This is always
a question in fishing conmunities. For exanple, in Southeast

Al aska the lab has assessed the stock structure of the harvest
of Chinook salnmon and has directly used that information for
applications in the Pacific Sal non Treaty.

2:32: 25 PM

MR.  TEMPLIN discussed the first of five slides entitled,
"Appl i cations: Under st anding the Resource, Exanple: Red Kking
crab population structure.” He said this work began in the
| aboratory in the 1990s. It had direct forensic applications to
a situation where sonmeone was saying they had captured red king
crab in one area, but the evidence was that they had captured it
in another area. Enforcenent elected to |l et genetics decide and
that is how the genetics laboratory first started and was
eventually funded. [Referring to the map on the first slide] he
expl ained that red king crab occur across the North Pacific and
all the way from the Sea of Japan over to Southeast Al aska. It
woul d be expected that king crab would be different across that
that area, but how to manage with that information when one does
not have that information. Turning to the second slide in the
group [a map of Alaska in grey with yellow dots], he said each
dot represents sanples that were taken in crab producing areas
t hroughout the state and one sanple from Russi a.

2:33:45 PM

MR. TEMPLI N addressed the plots on the third slide in the group.
He explained that each dot is a population and that on this
space the closer any two dots are the nore genetically simlar
they are, the further apart they are the nore genetically
distinct they are. Thus, this is a map in genetic space rather
t han geogr aphy. He noted there is a lot of space between the
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red dots on the right. The yellow dots cone from the Wstern
@ulf of Alaska and Eastern Bering Sea across the Al aska
Peni nsul a. O the three blue dots, one cones from Russia, one
Norton Sound, and one from the Aleutians - geographically there
is a wde amount of area between the blue dots, but genetically
there is not as nmuch distinction. Returning to the red dots, he
pointed out that the top red dot on the far left is Seynour
Canal in Southeast Al aska, so the red dots indicate that the
popul ations are distinct genetically even though they are
geographically very cl ose together.

MR. TEMPLIN noved to the fourth slide in the group to el aborate
regarding the pattern of diversity. He explained that the
arrows show where the groups of dots originate from and that
the height of the dot in the plot is a neasure of its genetic
diversity. Mowving towards the east geographically, the |evel of

diversity anong popul ati ons decreases. Turning to the fifth
slide in the group, he discussed the inplications of the
aforenmentioned for fisheries nmanagenent. First, gene flow and

ice-age isolations provide information on the pattern of how
this population structure has occurred over tinme and so it
offers a sense of what mght happen in the future as well.
Second, red king crab mght be managed on a small geographic
scale in sone regions, given it was seen how distinct red king
crab popul ations were from each other in Southeast Al aska, a
small area, while it was seen by the blue dots across a wde
area that they are less distinct - so in sone areas genetic
concerns mght be nore inportant than in other areas. Third

this can be used as guidance for possible stock enhancenent.
Projects are being undertaken, not by the state, |ooking at
enhancing red king crab popul ations. This type of information
is very inmportant for the permtting side of what the departnent
does in guiding human activities.

2:36:34 PM

MR TEWMPLIN turned to the first of seven slides entitled,
"Applications: Develop Capabilities, Exanple: Chinook salnon
coastw de baseline.™ He noted that Dr. Quyon already showed a
section of the Chinook sal non coastw de baseline. So, what he
would like to show the commttee is how the |ab works together
with different groups, thereby making it nore efficient and |ess
expensi ve. In regard to the Chinook salnon, he said ADF&G
Nati onal Oceanic and Atnospheric Adm nistration Fisheries, and
the University of Wshington worked together to get various
aspects of this coastw de baseline together. Turning to the
second and third slides in the group, he noted that sone Russian
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sanpl es were needed because the fish caught in Alaska are from
everywhere, including Russia. The | ab worked through the North
Pacific Anadromous Fish Commission in a collaborative way to
obtain sanples from Kanthatka. In addition the lab received
sanples from the Pacific Northwest and from Sout heast Al aska by
working with the Auke Bay Laboratory. The lab also worked with
its partners in the Pacific Salnon Conmission as well as many
| aboratories up and down the west coast of the United States and
Canada.

MR. TEMPLIN noved to the fourth slide in the group and reported
that the sanples and information generated from all of those
| aboratories were wused by the ADF&G lab to put together a
baseline of 172 populations of Chinook salnmon from throughout
the sal non's natural range. Each col or and shape of dot on the
map represents groupings and there are about 14 groups. These
groups can actually be distinguished into nuch smaller groups

but for large-scale applications it does not make sense to get
down to the last little river

MR. TEMPLIN displayed the fifth slide in the group and stated
that another way to show genetic relationships is to use what is
called a tree. In the tree, each dot represents a popul ation
and each color relates to the sanme color depicted on the nmap.
Dots that are closer together are nore genetically simlar to
each other. He pointed out that Wstern Alaska - Norton Sound,
Lower Yukon, Kuskokwim Bristol Bay - are yellow squares on the
map and on the tree these yellow squares are a tight cluster,
indicating the level of genetic diversity in that very |arge
geographic area. O her  pl aces, however, have lots of
di stinctions. There are a lot of very interesting geographic
patterns; for exanple, in the Upper Yukon and Yukon Territories
are reddish or purple squares and noving down the Yukon are the
green squares and then when it dunps out into the Bering Sea are
the yell ow squares. There is a pattern of distinctiveness up
and down the Yukon River which is handy for the departnent when
usi ng genetics in Chinook sal non on the Yukon R ver.

2:40: 01 PM

REPRESENTATI VE TARR inquired whether there is general agreenent
anong the researchers about how the 172 popul ations are defined
so that everyone is tal king about the sanme 172 popul ati on.

MR. TEMPLIN replied that that is the reason why the |ab works

together with many partners up and down the coast and throughout
the range so everyone can all cone to an agreenent on the best
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ways to organize these. That way the information is consistent
report to report. He pointed out that the western United States
and British Colunbia are grouped because the sanple size there
was too small to be able to distinguish individual units "that
they like to use down there but it is very helpful for themto
know that in Bering Sea bycatch that there is at |least a unit of

British Colunbia and a unit of west coast U S. and they are

in agreenment with that." This baseline is currently being
doubled and the nunber of snips, genetic markers, is being
increased by a factor of about four. When that project is
conpleted there will be nuch nore resolution in this baseline
and rmuch nore ability to distinguish. This wll therefore
increase Dr. Guyon's power to provide nore information from the
bycatch, and the departnent's ability will be greatly increased

f or Sout heast Al aska.

REPRESENTATI VE TARR noted that the 172 popul ations were further
broken into 11 different groupings [by Dr. Guyon] and into 14
groupi ngs by the |ab. She surmsed that this is because each
agency has different research needs. She further surm sed that
someone wanting to know nore about population 172 would be
confident that the data describing this population would be the
same popul ati on.

MR. TEMPLIN answered correct. Basically, the National Marine
Fi sheries Service is using this baseline and these designations,
but for the sake of providing nore certainty around groups at
the cost of resolution anong groups, NMFS has chosen to group a
few. So, it is hierarchical in that manner and NWMS has
basi cally conbined a few of these groups.

2:43: 00 PM

REPRESENTATI VE SEATON referred to the slide wth the tree and
asked whether these are the closest relatives; for exanple, the
Cook Inlet appears to be segnented away from the Seattle area

He recalled that in the past people have transported fish from
one |location and introduced them into others. He surm sed that
this current genetics information indicates that those genetic
stocks did not take and the state is left with a quite different
stock than that fromthe Washi ngton area.

MR. TEMPLIN replied correct. That is the lab's evaluation when
asked questions about whether these long distance transports of
fish actually had an effect or took. Not only is the group of
bl ue dots distinct fromthe ones down south, but they are fairly
simlar within thenselves as well. This indicates that whatever
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| ocation those hatchery fish may have been planted in, it did

not necessarily change their fundamental genetic signature. He
added that "Neighbor Joining," as witten in the bottomright of
the slide, is a type of tree. There are a large nunber of

different ways to organi ze these trees, and Fst i s the neasure of
di st ance.

2:45: 09 PM

MR. TEMPLIN brought attention to the sixth slide in the group
with the subheading, "Stock-specific mgration in the Bering
Sea" and the citation "Murphy et al. 2009, Stock-Structured
Distribution of Western Al aska and Yukon Juvenil e Chi nook Sal non
from United States BASIS surveys, 2002-2007." He said one
application that has been very useful for ADF&G in regard to
treaty issues on the Yukon River, is knowing about the
di stribution of juvenile Chinook salnon in the Bering Sea during
their first year after leaving the rivers. He expl ai ned that
the darker the color on the nmap, the nore Chinook salnon were
captured in the trawl surveys in these areas; for exanple, in
| ocations outside the river nouths. However, there are also
areas where the salnon potentially mngle. The map on the right
shows genetic stock identification of those fish from those
different sections - Mxture 1, 2, and 3 nobving south to north

VWhat this basically nmeans is that the fish on the north are
identified as comng from the Yukon River, whereas the fish on
the south are identified as comng from the Kuskokwi m and
Nushagak rivers. He said this work is very hel pful and the work
has been expanded upon and has beconme an index that is useful
for forecasting Chinook salnon returns to the Yukon River.

REPRESENTATI VE SEATON asked whether the term "coastal"” in the
upper right |egend neans the Kuskokw m Ri ver

MR. TEMPLI N responded yes and pointed out that the coastal group
is the group of yellow boxes on the previous nmap. He said,
“I'"ve taken a whole big project and kind of cramred it down to
give it to you in a couple of mnutes and so | cut one piece out
and that would be that this ... just north of the island here is
kind of a valley in the abundance of Chinook salnon, and so
because of the size of these fish, their age, the tine that they
woul d have left the rivers, we assunmed that anything that was
identified as coastal north of this island would come from the
Lower Yukon, and anything south would be comng from the
Kuskokw mf Nushagak area."”™ Some of that is an assunption on the
speed of tinme in which juvenile salnobn can swim and their
distribution in the ocean, but it can be seen that the dark and
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blue portions in the pie chart for salnmon which cone from the
m ddl e and Upper Yukon River are not seen in the chart farther
down sout h.

2:47:55 PM

MR. TEMPLIN turned to the last of the seven slides in the group
and the second of two slides wth the subheading, "Stock-
specific mgration in the Bering Sea." He said sanples were

obtained from across the Bering Sea, @lf of Al aska, and the
coast of Russia. This information can be used to get a sense of
t he novenent of Chinook sal mon across the North Pacific, Qulf of

Al aska, and Bering Sea. Information from these sanples
corroborates prior studies wth coded wre tags, he reported,
but in much nore detail and depth. It is also wusefu

information for the Chinook Salnon Research Initiative and
under st andi ng ocean ecosyst ens.

2:48: 56 PM

MR. TEMPLIN addressed the first of 17 slides entitled,
"Appl i cations: Assess Cenetic Ri sk, Exanpl e: Chum sal non
hat chery/wild interaction.” He said a question often asked is
how there can be so many Chum salnon in Prince WIIiam Sound
wi t hout having effects on wild populations. He explained that a
study was performed to get an answer and that he will walk the
commttee through the fundanmental ideas by reviewi ng the next 16
sl i des:

|"ve got five circles at the top, those are five
different populations, their color indicates genetic

nat ur e. You can see they're all distinct from each
ot her. Over tinme if they continue spawning in the
sane location, it'll maintain that structure. W know

that wild sal non have sonme anount of straying anongst
t hensel ves, but it happens over a long period of tinme
and it conmes to an equilibrium over tinme which is what
we really see. Wat we're looking at is the result of
the past years of straying and returning to their own

streans to spawn. Alright, so that's the system
basically, over tine pretty stable. Now we're going
to take fish from one of these streans and we're going
to put it in a hatchery and greatly increase it.

Alright. And over tinme we expect because it is being
brought back into the hatchery, not going back into
the wld system over time it wil | becone
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donmesticated, it wll <change, it wll get used to
living in a hatchery, being born in a hatchery, not
necessarily born in the stream This is a human
activity, it's what we do, it's how Holsteins cane
about, or bugs, right, dogs change over tine. So, if
we put this hatchery now in this area and we allow the
hat chery, you see the hatchery straying. The idea is
the hatchery will have a nuch higher stray rate, maybe
not a rate, but nunber of fish because you're
producing a lot of fish. But even if it's not a large

nunber, it's still sone of these fish potentially be
showing up in the wild streans and over tinme those
streans will becone to look nore and nore like the

hat chery. Now that's the theory. But nobody's ever
really gone and neasured it, does this really work,
does this really happen? W do know that sone streans
are going to be resistant ... the hatchery fish my
not do well in the stream or the hatchery fish my
never stray there. Ri ght. So, in the Prince WIIliam
Sound we've got these streans ... each black dot is a
maj or Chum sal non spawni ng | ocation. We had sanpl es
from four of those, four of the natural populations
and one from the hatchery. These sanpl es canme across
time, from back we had scal e sanples that we could get
DNA from pre-hatchery, and we're able to go and take
sanpl es nowadays so that now we can conpare for

genetic change over tinmne. So here's what we have

we have these contenporary sanples down here at the
bottom we've got the historical sanples, and we can
conpare them to the hatchery. What did we end up
wth? Here's another one of those trees, | just have
flattened it out a bit. If the populations were
becom ng nore like the hatchery in a large way, you
woul d expect all the contenporary sanples to be
centered, or close to the Wally Noerenberg Hatchery
[WNH] , the hatchery itself. But instead what we cane
across was that a |lot of the genetic structure remains
within these populations even after 30 plus years of
Chum sal non production in Prince WIIliam Sound. You
can see the historical and contenporary sanples from
each of these locations are closer to each other than
they are to any other population. |[If you |ook up here
and you see WAlly Noerenberg right in the mddle of
Wells River, it's because the original population for
Wal |y Noerenberg Hatchery is the Wlls River. There
was a little bit of Beartrap that was brought in, but
no indication that it had an effect. One other thing
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that we'd like to look at is how rmuch is there change,

and how nuch is it changing over tine. Ef fectively
this plot here is a conparison of the old sanple to
the hatchery on the ... X axis on the bottom and the

contenporary sanple to the hatchery on the Y axis.
Each dot is a genetic marker and we would expect,
conparing these, if there was no effect that all of
these black dots would line up on that blue Iine.
kay. The red line is the trend through that cloud of
dots and so the difference of the red line from the

blue line is a neasure of how much it's changed
towards the hatchery. Ckay. If there's a change
towards the hatchery, that red line will beconme nore
and nore horizontal. Al right. And we can see that

the effect here is very different, Wlls is alnost
hori zontal but Wells was also the original hatchery.
Constantine, very little change over 30 years, that
red line is very close to the blue line. This is al
described in a paper that is publically avail able.

2:54:15 PM

REPRESENTATI VE SEATON surmised that the Wlls Rver was the
ori ginal genetic source.

MR. TEMPLIN clarified the Wells R ver was the nmi n source.

REPRESENTATI VE SEATON asked whether wthin the hatchery the
Wlls River stock changed its genetic conposition and then is
straying into the WlIls R ver streans and overwhelmng the
preexi sting genetic conposition.

MR. TEWMPLI N responded that he did not believe that could be said
yet, because the Wells River was the original population, the
mai n popul ation that contributed to the hatchery. He expl ai ned
that there are many potential reasons for this and nore study

woul d have to be done. A hatchery/wild interaction study is
currently ongoing, funded in part by the State of Al aska and the
processors. He opined that two reasons could be that because

the original stock cane from Wlls R ver that strays from the
hat chery might do well in the Wlls River. He noted that Siwash
Creek is actually closer to the hatchery and has recorded
sonmetimes as nuch as 50 percent stray fish and for sone reason
it is not being affected nuch by the hatchery. He opi ned that
it may have to do with the hatchery fish returning at a tine
that is not optimal.
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2:56:10 PM

REPRESENTATI VE SEATON said in order to determ ne whether the
spread between the red and blue lines indicates the genetic
change to the base population, it would have to be assuned that
the population was taken from Wells R ver and put it in the
hat chery. Al though, if it was put right back at the sane
genetic there wouldn't be anything seen. So, he surmised, it
would have to be assuned that the WIlls R ver stock
significantly genetically changed t hr ough t he hat chery
operations and then sone of that spread back to Wlls River. He
said he was trying to deternmine how there could be this drastic
differential in the parent popul ation.

MR. TEMPLIN answered that he has taken a lot of information and
condensed it down. The red line is a neasure of "introgression
rate," the novenent of genes from the hatchery into the natura
popul ations; for exanple, if hatchery fish successfully spawn in
the stream sone of those genes are now in the gene pool. So
this is a neasure of how fast or whether that is even occurring.
Al so, he noted, when reviewing the spread of the dots, Wlls
River is a cloud whereas Constantine is stretched out, which is
an indication of the amount of genetic difference between Wlls
Ri ver and the hatchery, and Constantine and the hatchery. So,
there is a conti nuum upon which he would have to do these and it
woul d be another study. Yes, he said, this indicates that over
time that these popul ations are becomng slightly nore like the
hat chery but it does not neasure how or where that is happening.

REPRESENTATI VE SEATON advised he is trying to clarify because
the public is listening to the hearing and this study has
several potential neanings that nust be figured out.

MR. TEMPLIN agreed that there are several potential neanings in
this and said it is carefully laid out in the paper.

MVR. TEMPLIN continued his ©presentation, noting that the
inmplications of the study are that the population structure is
not visibly eroded, introgression rates are highly variable
anong | ocations (sone places there is resistance and sone pl aces
there are changes), and both distance fromthe hatchery and life
hi story can effect that introgression rate.

2:59: 12 PM

REPRESENTATI VE TARR referred to a docunentary that was produced
in the last couple of years regarding efforts to restore wld
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sal non popul ati ons along the western coast and the dam renoval
One of the challenges discussed within the docunentary was that
popul ati ons have been so weakened that they are not strong
enough to rebound on their own. She asked whether, as the red
line cones closer to the horizontal, that nmeans the wld stock
has been diluted, and should Al aska be simlarly concerned about
the strength of those popul ati ons goi ng forward.

MR. TEMPLIN answered that the distinction between the State of
Al aska's hatchery system and the hatchery systens in the Pacific
Northwest is that those in the Pacific Northwest are mainly
rescue and supplenentation type hatcheries that are trying to

build up populations from harm that was caused. Al aska's
hat cheries are generally systens designed to create fish to be
caught. Therefore, Alaska's previous scientists developed a

genetics policy to guide hatchery prograns as well as a large
nunber of regulations and statutes that guide Al aska's hatchery
progranms, and put sideboards on it to keep this from happening.

MR. TEMPLIN responded to Representative Tarr's second question
by saying, yes, if all of those red lines were horizontal it
woul d indicate there was quite a bit of change happening and a
change in the direction of the hatchery population, and that
would be a big warning to the state that sone of its managenent
is not working.

3:01: 44 PM

MR. TEMPLI N el aborated on the renmaining slides in his PowerPoint
presentation, beginning with the slide entitled, "Applications:
| nf orm Assess Managenent, Exanple: Wstern Al aska Sal non Stock
| dentification Program [WASSIP]." He advised that WASSIP was
funded by the legislature and was the biggest thing of its kind
ever done anywhere. He related that Area M had a long history
of differences of opinion on the interception fishery and in
many instances decisions were being made wthout much
i nformation. In the early 1990s there was the idea of using
genetics and a study provided information. But there was still
a lot of concern about what was going on. U.S. Senator Ted
Stevens stated he would be willing to pull political support
together to fund a large-scale collaborative genetic project
"If, and only if, the stakeholders could agree on the necessary
information, the study design, and results.” A nmiracle happened
and a large group of organizations got together and forned an
advi sory panel [WASSIP] and signed a nenorandum of understandi ng
to guide this study. The study |ooks at every fishery from
Chignik all the way around the coast up to Kotzebue Sound.
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MR. TEMPLIN pointed out that the length of the coastline is
about 3,300 kil oneters. Approxi mately 278 fishery strata were
identified for Chum salnmon and [307] for Sockeye sal non. The
nunbers of individuals to be genotyped [74,445 Chum sal non and
81,932 Sockeye salnon] do not | ook large, but at the tinme of the
study a typical |aboratory mght put between 5,000 and 20,000
fish through per year. The study had to 75,000 Chum and 82, 000
Sockeye in about a year and a half. He said the Chum sal non
baseline basically has about 36,000 individuals and about 300
popul ations covering everything from Korea to Washington.
Regarding what kind of information is received from such a
study, he pointed out that one of the big questions [needing to
be answered] is, Wat stocks are caught in ny fishery? O her
guestions incl ude: How many fish of each stock were caught in
ny fishery? Wsat fishery catches ny stock? He noted that these
guestions were done for both Sockeye and Chum This very
successful study has been very useful and is still being used

for exanple, a large nunber of proposals for Area M are being
based upon this WASSI P i nfornmation.

3: 05: 50 PM

MR. TEMPLIN discussed the six remaining slides entitled,
"Applications: Inform Assess Managenent, Exanple: Port Moller

Test Fishery - Inseason."” He explained that in this fishery,
the department provides real tinme information inseason as the
fishery is happening to guide managenent. He advised that this

information is used by managers, fishernen, and processors. The
Port Moller Test Fishery takes place in lines off of Port Moller

stretching towards Cape Newenham It looks at fish passing
through this line towards Bristol Bay and the questions being
asked i ncl ude: Whi ch stocks are these comng fron? How are

they distributed? How many are there? He brought attention to
a news release that goes out to managers, fishernen, and
processors that provides real tinme information about the fish
that are conming through or not conmng through. This test
fishery is now a global fisheries nanagenment tool of interest to
Russi a, Japan, and Kor ea.

3:09:01 PM
ADJ OURNVENT

There being no further business before the commttee, the House
Resources Standing Commttee neeting was adjourned at 3:09 p. m
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