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Tuesday, February 5, 2013
1. Welcome and introductions (Phillips)

2. Approval of meeting minutes (All)
The meeting minutes from July 2012 and the conference call in January 2013 were approved.

3. Communications (Phillips)

Ken was contacted by John Kerwin, Executive Secretary of the Pacific Northwest Fish Health Protection
Committee (PNFHPC) regarding the SVC outbreak that occurred in Minnesota in 2011. Ken sent the
excerpt from Minnesota’s annual report that addressed the outbreak, a link to a communication in the
Journal of Aquatic Animal Health, as well as Ranjit Bhagym’s (co-author of the publication) and Ling’s
contact information.

4. Model Program update (Phillips)

The copy edits are done and the final version will be sent to Randy at the GLFC for formal typesetting.
This will take about four weeks to finish, then the document will be published online. Hard copies will be
printed after that. The online version can be updated annually, and the hard copy as needed. The winter
agenda should include time to discuss any edits to the Model Program because that is when most
members are present. It is likely any changes would be prompted by something happening throughout
the year that would elicit an edit.

Consensus was reached that the document would be changed as needed. The writing subcommittee of
Ken, Ling, Andy, and Gary will be in charge of edits. Inform Ling of any issues that need to be discussed,
and she will start the appropriate chain of events.

5. Ranavirus presentation (Waltzek)
See Appendix 1 for the presentation.

e Tadpoles are the most susceptible. Amphibians are not challenged as adults.

e Pallid sturgeon fingerlings and tadpoles were the life stages used in the study.

e The only isolate from adults was from a white sturgeon epizootic in California.

e The studies were done by bath exposure, not by injection.

e The Frog Virus 3 that was found during VHS surveillance was not part of a disease outbreak.
There may have been carriers, but it’s unknown.

e Temperature extremes may stress fish and initiate mortality, but there are a lot of unknowns —
e.g., if adults are carriers, transmission paths, etc.

e The water temperature at BPSFHS was 17 — 25°C in 2001 and 2009.

6. New tools to detect emerging fish viruses (Waltzek)
See Appendix 2 for the presentation.



e ltis difficult to culture the pallid sturgeon iridovirus. It is tough to grow and you don’t often see
cytopathic effect. That’s been a big challenge, so instead, they work from infected tissues.

® The cost of sequencing depends on the question and what you need. If the virus has been
purified and has a short sequence, it is cheaper.

e The sequencing is done at the university sequencing core.

e The DNA extraction process to separate out the genome of the fish from that of the virus is to
essentially purify for all viruses, which could result in a long list of which are present. When
there is a co-infection, it can be challenging to know which is the culprit of the infection. The
process is similar to that of purifying cell tissue: rupture fish cell; release viral cell; separate out
debris; and treat with nucleases to destroy DNA or RNA outside the capsid. The virus remains.

7. Ontario Fish Health (Loftus)
See Appendix 3 for the presentation.

e The detection was 30% from the ovarian fluids and 30% from the kidney and spleens.
e The U.S. also has this issue and is watching the RTG work in Ontario for insight.
e Roz Stevenson would have information on the progress of sequencing the agaureovirus.

8. APHIS Update (Whaley, via phone)
Stakeholder groups were asked to give recommendations regarding VHS. The GLFHC survey to its
members is much appreciated, and she is looking forward to seeing all the responses.

Decisions have been made about next steps, which were sparked by industry groups who want the
federal order removed immediately. APHIS is not rescinding this order. Other natural resources groups
do not want the order removed until the groups have alternate methods in place.

Existing regulations are being reviewed. A risk assessment is looking at different approaches to reduce
exposure of live freshwater fish species to VHSv. The risk of farm animals transferring the disease is also
being investigated. Objectives will take about 6 months to complete, and they will be posted in public
record to get feedback. The scope is in draft form and will consider the likelihood of VHS being
introduced to farm fishes, the spread to susceptible species, and biological and economical
consequences. It will NOT look at the effectiveness of state regulations. This information will help them
move forward with decisions.

They will likely look into a voluntary VHS certification program. They are also looking for pilot research
projects, pending funding, similar to that of ISA in the northwest. Resources are limited though.

e APHIS has not received any feedback yet from the industry sector about not rescinding the
order. Janet will likely hear something when she meets with industry folks in Nashville.



Recommendations from the original questions are still welcome. The project is in the scoping
phase, but the risk assessment will likely start in the next few weeks.

The Ford-Collins group is doing the risk assessment.

The modeling approach is similar to that of ISAv. There were unconfirmed findings of ISAv in
British Columbia in the Fraser River. The U.S. Congress asked the aquatic animal health task
force to answer questions on U.S. capabilities to look for it. A surveillance and research plan
were initiated from some seed money, and now an enhanced surveillance project is happening
in Washington and Alaska. APHIS is working with various agencies for testing and screening.
Positives will be confirmed by a USDA veterinary service. The pilot study will be working with
industry and performing surveillance of captive Atlantic salmon. This all is just getting started.
The survey is a two-year project depending on funding. APHIS had asked Congress for funding
but did not receive it, so they are working off 2012 numbers.

if you have any comments or questions, please don’t hesitate to contact her.

Thoughts on how to proceed with the GLFHC:

Go back and revisit the questions. Review what you have written and see if there are any changes.

Ken will send out to the committee what was sent to Janet. The group can review the statements and
see if any changes need to be made. The final version will be sent to the CLC chair and vice-chair prior to
sending back to Janet for final submission. The deadline for everything is the end of February. The
writing subcommittee could take charge, if needed.

9. eDNA presentation (Jerde)
See Appendix 4 for the presentation.

The control water samples were a mixed slurry of non-target DNA and distilled water. These
were placed in tubes with the caps open on the boat, and then were run through PCR to make
sure they were not contaminated with carp DNA.

qPCR was not used for this study, but others have used it in projects. The silver carp marker is
more sensitive than the bighead carp marker.

When measuring the sensitivity of the text, it is done in pure water with the template. eDNA is
not mixed in. This prevents inhibition due to environmental contaminants.

False negatives from PCR inhibition have been detected, and those are tough to figure out.
There have been some DNA degradation studies, and the longest it has been found is 4 days.
The environmental conditions make a difference (e.g., low water levels with high temperatures
will decrease the amount of DNA).

Purdue is testing if egg DNA can be found during spawning events. Milt is more likely to be
found and amplified during an event.

10. Michigan State University Research Update (Faisal)



See Appendix 5 for the presentation.

e The team is not going to approach the FDA to get approval until another student’s research is
completed and the results are in.

e Coldwater disease is common at some weirs but not in steelhead; nonetheless, it shows up in
steelhead at hatcheries. This could be from the Chinook salmon housed at the same hatchery.
There are too many potential explanations for this.

11. CTv discussion (Marcquenski)

Sue had asked Ken to forward an email about CTv to the committee in January (Appendix 6). Ovarian
fluids were tested from spawning broodstock at the St. Croix Falls hatchery (SCF). The fish appeared
normal with no mortalities. The LaCrosse fish health facility found Chinook salmon cells were abnormal.
It was confirmed in late November/early December that it was CTv. There is a strain of brown trout at
Nevin hatchery (which is not close to SCF), which has been exchanging eggs with SCF for the last 30
years or so. Those fish were tested and CTv was found there also. Other sources of brown trout were
tested and the virus was found there as well. In early December, every lot of fish was tested at SCF (fry,
yearlings, adults, etc.). CTv was found in yearlings that had spent their whole lives within the hatchery,
separated from the broodstock. Staff have said that every year, eyed eggs were disinfected at Nevin,
transferred to SCF, disinfected again, and still had the virus as yearlings.

Currently, there is early life stage mortality in coho fry at Wild Rose hatchery. About ten days ago,
technicians have started to see mortality in muskies. See the pictures in Appendix 7 for details.

Sue’s recommendation was to not stock anything that tested positive, but her supervisors did not agree.
When stocking fish with viruses, consideration should also be given to other species. See Tom'’s ppt in
which viruses can be transferred between species. Sue is still concerned and will be testing for CTv
above and below the dam in the St. Croix River in a variety of species. She is concerned because wild fish
do not go into SCF or Nevin hatchery, so it’s unclear what was first exposed. It could be a feed issue (bad
pasteurization), but records of feed deliveries were not kept.

In the issue brief to her administrators, Sue expressed the need to have a hatchery system with a goal of
a virus-free broodstock. Best management practices would be necessary. This could reduce the virus
below a detection threshold, but more information is needed to know the susceptibility of coolwater
species.

The water source at the hatchery is spring water. The CTv results were sent to Tom Waltzek to be
compared with previous outbreaks, and this strain of CTv is not unique.

Nevin Hatchery does not stock fish in the Great Lakes, and SCF historically did but that has ended. Only
Wild Rose Hatchery strains are stocked now in the basin.



Pennsylvania has had similar CTv issues (see email, Appendix 8). The hatcheries were experiencing fish
mortalities but did not find IPN. They changed the feed, but fish were still dying. Finally, inspections
discovered it was CTv. The brood they came from were IPN positive--- PCR tests are currently being run
now and they are awaiting results. The broodstock is known to have genetic issues, and Coja is trying to
get them to switch them out and bring in new, disease-free fish. The CTv fish are not scheduled to be
stocked until 2014, so they will be kept for now. The fish likely won’t be stocked in the Great Lakes
basin. Next year, the fish will be cultured an additional week to see if the virus can be find earlier.

Mohamed commented on helper viruses. This occurs often with herpesvirus, in which only having one
strain of the virus will not result in disease, but when two strains co-occur, they are activated and
disease occurs.

Recommendation from the committee:

Is it possible that CTv has been here for a while but just hasn’t been detected? It could be beneficial to
process older samples to see if it was present. Prevalence may not be able to be calculated. The
pathogenicity of the virus would be important to know. There are too many unknowns for the
committee to be able to make a proper recommendation on how to handle this virus.

12. EEDv at Marquette State Fish Hatchery (Whelan/Phillips)
A document was sent from Gary through email (Appendix 9). In it, there is data on the cumulative
mortality by raceway and lake trout strain.

Fish mortality is leveling off, and lesions are healing. The coloration of the fish is coming back. Titer
levels are low and declining, indicating the fish are likely in recovery now. Splake were positive for EEDv,
and subsequent testing has turned negative, so they may have cleared the virus. No positive brook trout
are on the station. The broodstock may have an immune response from exposure in the wild.

EEDv is an endemic virus, and the fish appear to be in recovery. Hatchery personnel are expecting to see
even lower titer levels when the fish get retested in a few weeks.

The LHTC does not want these fish stocked in Lake Huron. Gary’s opinion is that these fish probably
don’t represent a high risk, but acknowledges that it’s a herpesvirus and will be latent. These flare-ups
may have been caused by stress from the conditions at the hatchery, which they likely would never
experience in the wild.

All lake trout production units had positive fish within it (raceways). There was no mortality in the
broodstock, but the pathogen was detected. This is the only lake trout hatchery in Michigan.

The current plan is to manage around this disease. No fish with clinical signs will be stocked. If there is a
recurrence or if this happens on a regular basis, the stocking issue would be revisited.
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Member Comments:

Constituents may be upset that Michigan is stocking infected fish. If this virus is similar to BKD,
that’s a level 2 restricted pathogen in the Mode! Program, which recommends not stocking.
EEDv has been found in Lake Ontario and Lake Superior, but it has not yet been looked for in
Lake Huron.

it’s legitimate for the LHTC to be concerned, even if fish have been stocked before with latent
virus. These fish are showing clinical signs, which increases the risk. They have the right to be
worried about increasing the viral load in Lake Huron.

On the other hand, this virus is likely ubiquitous in the Great Lakes, BUT the effects of stocking
these fish could potentially be felt 20 years from now.

The fish might be stocked in Lake Michigan, but that is currently unclear. This is not a simple
management issue.

The GLFHC could make a description of the risks, but not necessarily provide a recommendation.
Neither La Crosse nor Lamar has done much testing in the Great Lakes for this virus. 59 fish from
Lake Huron were sampled and no pathogens were detected. Two fish in Lake Ontario were
positive. If this is endemic in the receiving water, they could be put in.

It may be worthwhile to sample tissue of the survivors and also stress a subset of fish and see
what happens. That could provide information that would feed into what to do. Nonlethal
sample assays (e.g., WBC) would be great.

Michigan DNR will not stock fish with clinical signs, and will do subsequent testing of pathogen levels in
the springtime. Right now, there’s nothing to hint these fish could not be stocked in the Great Lakes. If
the CLC recommends not to stock in the Great Lakes waters, these fish will likely be stocked inland

instead.

When reporting to the CLC, the GLFHC should give the Risk Assessment with rationale for each value.
Ken will look into the scales on the risk assessment and assure they are comparable to that of USFWS.

11



February 6, 2013

13. Hydrogen sulfide — from aquatic pollutant to clinical therapeutic (Olson)
See Appendix 10 for the presentation.

e There are deep thermal wells with H,S at the Thompson SFH, which also has chronic disease
issues with fish. The hatchery technicians think it might be sublethal toxicity.

s There are different susceptibilities in fish to H,S. There appear to be physiological adaptations,
such as carp being more resistant than trout. Different tissues from different species have been
analyzed and there are large variations.

e Patents are in place for a new aspirin, and they are negotiating with drug companies to have the
drug hit the market.

14. Resident fishes display elevated organic pollutants in salmon spawning streams (Chaloner)
See Appendix 11 for the presentation.

e Dam removal is an important issue right now in Michigan. Of concern is the population effects
on native fish that are exposed once the dams are removed. Also, mink and bald eagle
populations are increasing in the areas with spawning fish.

e Lake trout recruitment might be contributing to contaminant levels. It’s hard to evaluate and
there is not much in the literature. There is concern: dams probably shouldn’t be removed
without more research. There’s no definitive word that it would/not have an effect. Should we
be concerned about consuming these fish? There’s the human health issue too.

e Gut analysis wouldn’t necessarily tell what the source of the contaminants is (e.g., do sculpin eat
the eggs?), which is why it would be beneficial to use stable isotopes to see the continuous flow.

e The control sites were up and downstream with barriers but without salmon.

e Managers make the decisions about negative consequences vs. benefits. Scientists determine
lethal limits which aren’t currently known. We need models to predict likely contaminant
transfers. The current levels could be of concern, but we need more data. Each system should
be looked at individually when making decisions to remove a dam or restore connectivity.

15. Great Lakes Fish Health Center discussion (Marcquenski and Faisal)
See Appendix 12 for the presentation.

Over the years, the GLFHC has faced challenges as a committee. Sue and Mohamed need a
recommendation from the committee that having a Fish Health Center is a priority.
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There was some concern from committee members that their agency would not be able to contribute
money to the project. Nonetheless, it would be worth pursuing and investigating other funding
opportunities as the project progresses.

it would be important to have fishery manager support as well. The Executive Board would be
comprised of managers, fish health experts, and academics.

The first step will be creating a white paper to summarize these ideas, gain support from the GLFHC, and
present to fishery managers to gain their insight. Gary, John, and Mohamed will work on the white
paper together and send it out to the committee for comment.

16. Incorporating non-member agencies
Indiana Board of Animal Health (Strasser)
See Appendix 13 for the presentation.
e |t would be nice to have a relationship with the GLFHC to heip brainstorm when issues arise.
e |f the U.S. develops an aquatic health plan, the Board’s role may change depending on the
regulations that become enforced. For example, if the USDA takes charge, she may have an
aquaculture role.
e The Board contacts other states when drafting new regulations. It wants to be in line with what
the surrounding states do, but each state has its own issues.
e Aquaculture in Indiana is not huge. There’s only one large producer, but lots of farms raise
freshwater shrimp.
e The DNRis in charge of the aquaculture registration process. There are currently 120 permit
holders and 20-40 grass carp holders.

Ohio Department of Agriculture (Forshey)
See Appendix 14 for the presentation.
e There is a lot of fragmentation in the components of the industry because of varying
communication styles between the DA and the Amish community.

17. Epitheliocystis Blue Jay Creek FCS (Lumsden)
See Appendix 15 for the presentation.

e At three weeks, there was a decrease in inclusions but an increase in mortalities. This is likely
due to variation between species, and some have co-infections. in lake trout, microcolonies are
present before early signs. They rupture, causing inflammation and lesions, and eventually cause
mortality.

e When events occur, reduce the feed response. Tetracycline may help. Field trials are currently
ongoing and they are awaiting results to give information on the course of the disease. The
bacteria cannot be cultured.
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18. EEDv Conversation Resumed (All)
Everyone is assigned to do the Risk Assessment independently and send it to the Christina, Ling, and
John. They will summarize the reports and a conference call will follow to discuss the issue.

Agency comments

Wisconsin USFWS: Wisconsin cannot support stocking these fish. Not much is known about the virus and
its distribution in the wild. Wisconsin hatchery managers are concerned these fish are shedding the virus
into tributaries leading to Lake Superior. The fish which tested positive and had clinical signs of disease
should be destroyed.

Minnesota DNR: This is considered an Emergency disease in Minnesota. The management would destroy
the fish and not proceed with stocking. Lake Huron water levels are at records lows. This may induce
stress and not be appropriate to stock diseased fish there.

Pennsylvania USFWS: Abstains from making a recommendation. More needs to be known--- prevalence,
whether or not it would biomagnify, etc. it is out there already but no one knows where or to what
extent.

Pennsylvania FBC: Stocking inland may be appropriate. If these fish went through another stress test and
the disease reemerged, these fish should be destroyed. if not, stock inland, but not within the Great
Lakes.

New York State DEC: If this happened in New York, the fish would be destroyed. Andy abstained from
making a comment on behalf of his agency.

Indiana DNR (Lange): Draft out the facts and present what is known and what is unknown. Present this
then to the LHTC and the LHC for a decision.

Wisconsin DNR: In 2009-2010, kidneys and spleens were tested and found positive for EEDv. The fish did
not display any outward signs of disease. At the time, the GLFHC gave mixed advice. In the end, the fish
were stocked. If there had been clinical signs, these fish would not have been stocked. Stocking known
diseased fish on top of any background levels of the pathogen in the water is not supported.

Fisheries and Oceans Canada: Abstains from making a representative comment until consultation with

colleagues. There is concern about stocking.

Michigan State University: Even fish which have not shown clinical signs are infected. The risk is the
same for fish which are infected versus those which have the disease. Perhaps if we stock fish who have
survived the disease, we will build a stronger stock (herd immunity).

Ontario MNR: Articulate the facts objectively and provide it to the CLC. They then can assess the risk and
make the final recommendation. This does not appear to be a huge risk, but admittedly he is not the
most qualified to make that decision. This would be an appropriate objective of a Fish Health Center!
Indiana DNR (Meuninck): Survivors are sitting in this hatchery and it may be beneficial to release them.
It could be that every fish in the Great Lakes has some form of this infection---it’s unknown.

Final recommendation: There likely won’t be consensus about what to do. We can present these issues
to the LHC and CLC and allow them to proceed as they see fit.
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19. Research Pre-Proposals (All)
The GLFHC was asked to review 12 pre-proposals submitted to the GLFC’s Fishery Research Program and
provide recommendations about whether or not the projects merited full proposals.

20. Selection of New GLFHC Vice-chair (All)
Coja was nominated and accepted the nomination. Beginning after this meeting, the Chair will be Ling
and the Vice-Chair is Coja.

21. Future meetings (All)

Prior to VHSv outbreaks in the Great Lakes, the committee only met once a year. There has been talk
about going back to this because it is difficult for some members to get travel approval twice a year. The
GLFC would prefer the committee met twice a year but recognizes this is the members’ committee.
Other committees do not have every member attend every meeting, and it’s understandable when this
happens.

One meeting a year benefits: not having to worry about travel.
One meeting a year cons: does not allow for great continuity; only routine business would be conducted
without an opportunity to invite speakers and branch out to other researchers and interests.

Member comments:

e Two meetings/year would allow for information to be provided to the CLC at each of its
meetings, if need be.

e We could have distance meetings, i.e., remote conference calls broken up into sections, Skype,
Adobe Connect, etc.

e Many members never attend any meetings. It may be worthwhile to reestablish these members
at distance meetings.

e Mohamed’s proposals: 1) one in-person meeting and one electronic; 2) one in-person meeting
and then again at a national conference in the summer

Decision:
For this summer meeting, the GLFHC will meet in-person. For those that cannot make it, there will be a
call-in option. Ling will set up a tour of the local hatchery by Duluth.

Dates/Location for next winter:
Pennsylvania will host. February 4-5, 2014.
The committee should consider hosting some continuing education workshops for the winter meeting.

22. Incorporating Agriculture Departments (All)
How can the GLFHC ensure continuity with invitations to agriculture consultants?
e Develop a list of potential contacts that could be invited to meetings. Eg., Diane Elliott, Myron _,
Janet Whaley, etc.
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e Agencies can nominate who should be on this list. GLFHC members could contact those they
know already and see what they suggest. Each committee member should figure out who is best
to contact for their state.

e Only agencies signatory to the Joint Strategic Plan can be official members of the committee.
This does not include Agriculture departments; nonetheless, their input and participation is
wanted. Their presence is akin to technical advisors.

e Likely, representatives will only attend meetings when it is held in their area. This means that
some representatives may only come to meetings once every 5-6 years. Invitations can be sent
with agendas to involve their participation. Travel funding may help get them to attend (unsure
where this would come from) OR they can attend via off-site capabilities.

e There is the potential to have the representative’s presentation be a part of the continuing
education part of the Winter 2014 meeting.

23. Final Comments (All)
The GLFHC website needs revisions. Ling, John, and Andy will form a subcommittee to review the
website and decide the best course of action.

Asian tapeworm has been found in spottail shiners in Saginaw Bay. They were previously found in Lake
St. Clair. Gary will send out additional email through email.

A press release from New York indicated the finding of furunculosis. The fish have since been destroyed.
After 2 months, a similar situation happened to Rome SFH fish (~800k). The cause is unknown, but it
may have been from challenging broodstock fry. Two weeks later, A. sal was detected. Mitigation

approaches include using an ozone or UV system. Surveillance is ongoing.

24, Adjourn

16



Appendix 1

(1107 Te 19 sa31eqsy'T) 3aning 79 Juasaad ysed :snaaguey

issInuno) g woxg s1oyeads ¢z

VSN ‘NI ‘stijodesuumiy
110Z Al [T -9
ssidojoredioy pue
s1st3o[oAIyo] Jo SurisoA] Jurof

VSN ‘NI sljodesuuny
110Z Ainp g ‘Aepuy

SHSNYIAVNVY
NO WNISOdNAS
TVNOILVNYHLN] LSAI

-SOSNUIIABLERY

SwA)sAs0d 2p soLnsnpuj spenby 03 syeoxy 1, SwiSiowmy

(AISM) Al U033Img AIYM “(AISI/AISUI) Al USRS (PIffed) IPATY UNOSSIHY ,
sIoquaw pauisseu)

(s1soy uei[ndoi % ‘veiqryduie ‘ysy) smiaapupy snuan)

(s1s0Y ysy) snaiaydoop3apy snuan)

(s1s0y ysy) snuaysooydwdy snuany

(1soy ueia)dip) sni1aopririojy?) snuan)

(s1soy podoryyue) sniraopry snuary —
Awouoxe], .

(wu gs¢-0z 1) prsdes [e1poayesodT padoO[oAUS [UOLITA

(AQTON)
SISTUIA YNSP 9818 stuse[doikooa[ony] Jo dnois asisAl(q .

T ———

SONSLIdIRIRY ) IVpLiIA0pL] AfTune

SHSNHIAVNVYA
gL E—

HITVIH = VAIIOH Jo ALISYIAINA
TYWINY DUVNOV QUIP3J Areursajan .&_D
€t b jo a8af0D

A3o[oyjed pue saseasyJ Snonoayu] Jo juswpedsa g
SUIOIPSIA] ATEULISIOA JO 939[[0D) M)
10SS9J01J JUBISISSY

dud ‘WAJ ‘SN ¥oZ)ep g sewoy],

sSwA)sAs0d 2 saLnsnpuj snenby 03 syeaay ], Suirowy

SASQATAVNYVA
n;[]l.lllllll..ll‘rh. -

17



Appendix 1

(£107 '[¢ » S0qSpUeT) EPUOL U1 A0 AY | POULGUOD RLAL 1107
sope]adumipxstiy g pue “eqeueasg 1mljed ut stoyng pue sSog worl ur sYo-Ap PoIdN 10 [-800T
sueiqydwe ‘dds ¢z = $3)€1§ O€ < % SIIUIAOIJ UBIPEUR)) G «

— — — = o
| swwwnvaanl' w__n w// L\ uﬂ_i.r.u./
i } s -
s | wviso et e .,./fn.. v
SHOUDAJAS sNOgONT | DIINVILY =3\ wvino g
< [125 e + + ;.u_. RYFIRIT I
+
< )
* 1

% ;

_ &t o
sepupueweles | ot =06 o SEGE o Jﬁ.
aeprewo)sAqury H LA/L..‘.H . .. T i

aepruojng | 5 T
2epiAH _ ;/n/ﬁx)‘w i W
sepluey | < m. AT

sofrurey | Mﬂ . .J»,
_bw' .g;ugu

e e ==

sonoozidy AY uerqrydury,

A A 2 2 A A o oo o o

$288F8333222¢8

UoHIUNXY JO ST Ut Vbt
QUL UT % ¢
Sx e

LILIBWY YHON

SISBISI(J SNONIJU]
surdaury 2 surpa( ueiqrydury

SIMOU 29 ‘SISpUBWIE[RS ‘SPRO} ‘SB0JJ JO SOI[IWE] PIJoae T  »

SJUSUTIUOD G SSOIJE SIEIIqRY POLIBA

Amoy1dads ysoy mo) — (A1) € SDIIA Soag —
(ALY) sniia wnuidy ewoysiquiy  —

(ARSI T/AYDS) snataeurd aadoo)y-sapueg
(onwspus ¢ —yS[) paziugoosas saroads g .
(Auo syeaaquno ueiquydwe) ajqeriodas g0 —~
(%001-01) Ajevow % Anpiqiow jueoyruds —
Do TE - 01 [eowdon 0} sjeradwa], —
sa[ndai 29 ‘sueiquydwe ‘Ysiy Jo SaSeASIp FMWSISAS .

Awouoxe], % sonsuRIRY) (AY) SnIARURY

18



Appendix 1

AW 3 uIym
souo0z juowaSeuetl ¢ SU003ISaI 10J SSLIOYIIRY g I8 PaIesl Ausgol] .

PIIM 3} 0] paum)al usy) 7 paumeds SINPY

soLIoyojRYy
9/1 01 pauodsuen 29 Ajjenuue pamydes a1e synpe paisduepuy .

 UOIBI0}SY u0d3In3g PlIed

YOUpaH ‘d preuoy Aein) ‘[ PeN ‘Uooy ueag
‘19BUIZ[IH 91BN ‘SauUSIg OLSqOY I9qOM HOOS ‘WI[BA ‘A USISITY ‘Ung
*D uesng ‘1oddol Asoe ‘uospny [83SA1)) ‘[[SUUODOBIA Yiog I5[83ug
"LBR( ‘Yemioai(g donig IS[[IA T BIQIQ NOZI[eM ‘g Sewoy]

WIS IS0 ssepadu]
ue $)sa33ng (snqpw snyoudy.s1ydoog) uoadinyg
PI[[ed WO} € SNIIA 304 JO UON)E[OS]

sausyoey 9 wr wesSosd Suipearg .
pasafuepua Ajjeropaj se pasy| gggl o B™

awmjosp §q 01 P AW Sunwmep p FugsyRAQ -

———

(GUIN) Wseq JIARY LINOSSIIA| 3Y) WM u0d3AM)S PH[EJ JO UL

001 waadims pyjleg g0 0 1AdSd) snueuey uoadinis priied
001 ¥IeqapRns auidsaanL  snioan0 0 1AgS) snmA pegaTNS
L'66 M (3ysY0s sy S1sUIUIS XAuoL ejuday) {ALS) snmopy 3L YRS
v'66 as1010) predoay SHOpIOT u0jaYI03D) efnday| A @5105100 PIPdOd)
001 35U IS ISIUNG  030uAinyd 2u0;9y2099)] eyndayl $TIA FROLIOL rR15 ISIUING
00T SR 30Y 3ydog  snwaydajod sniaydoo)| eynday| SIUIA 350LI0Y 40D
166 0UDY ueIssHY 1Prafsioy opmsag enday, (5A1) § snas as0L0).
001 311 X0q wajse3 oujo103 duadossay ennday (EAL) € s 2na xog
166 A ‘al yd SuA snagnsewespenb snyieuBowsag
766 peo) Jugy snuow ofng| eqiidury T SAUAOPUL LIANZIUIA SNUURW Ojng
66 peoj ueadon3 afnq ojng| eqiydwy| {ing) snua wopdun pouun ojng opg
001 3oz uann SUDILID)) DuDY| eqiydwy| SNA SUBHWED Pucy
001 Bo4) predoa| wayinog opONIN OOy, equdwy| S eugnRNN evey
766 LLEET) 0416 ouoy| equdwy| (ADH) sruuwn OIAS euey
v'66 Ho2) uowwod ueadony op0I0dwa] uoy| eqryduy (any) sl wopBuiy patuN euenodusa euey
966 Bosyng 0UDLGSI0) DUDY| eqryduwy| A1) snaA ewiap) apodpey
00T 8o2) padfar-pas wiayuon 010400 DOy, equdwy (Ady) snp yied poompay
/ 80.) psedoa suandid ouoy| eqiyduwy| (€A4) £ suia Soig
Ql% dOW  dWeu ucwwod \Soi 1SOH| S5€|D ISOH sjuafie ayy| € snap 3044

19



Appendix 1

e i #

(AISYI 1o} wu
00€ SNSISA WIU ()6 | ~) s3onJed [RIPaY SO0l PI[eaAdl A Sunme)s sAnesoN .

sauy| [[99 U0d3ImS Ul paAIssqo jusfe Juneonday .

xJ, "qnue pajeadar aydssp ponunuos -uow jnq pasmino oeq jo ‘dod paxiA «

WA ‘amn) 1R ‘A3ojoLiv)oeg — moozidy SI

soupaaoys 7
(AISd) Pllied 1

T AISUN 0 ¥Dd A4 () 9ADEIIN o

“**[e 12 suedlio (S ) snatodojewiay Jo SISOI09U Pajearal ASo[OISI  «
SuoIs3] o1SeyLIoWwaY [eWAuI pue [ewa)Xs pakeldsip ysy Swhq .

(D6 §°5T— §°61) sdwray 1048y 1e 35910218 (P/OSS) AMEMO  «

(syuowr ¢ I9A0 %00 1-08) S3550] AAeay paousiradxa S AOA dag — Ainp

noozidy A13ydjeH Yysij dje)S AuoJ pulg 600

we(] e Auod pung woy Anaerd Aq OTH pajesnun aA1aal SAEmaoey
Kemaoel/000‘z 18 po0Is AjjeardA) skemaserz|
Ajjenuue uoadinys pijed 00Q‘Z1 ~ s1eal % sumeds Aoydey .

20



Butused 2 Lp suasinad o1

(S11 YD) LOTH e

Appendix 1

110119 HONBATIISUOD UNBIIYI 0) SINUNUOI AYNS] -

U PO

Sameaaduwid) a3jeas SWISLI s S wg uesaq anoozdy .

2110071d3 §d HASdE 1007 SNOLIJSAA

P 17 = nogemp ywdwiradxo (UBM) (uyN4d 01 10 (Mop) [u/NAd 01 Sea 2msodxo yyeg
"21¥]0S] AMSJ 03 PIsodxd (JUIUGEIL/GF = U) SIENPIATPDY JO [BAIAMS JUIIIL

UodA3U| IS0 sAeq

MO E M SN IILIC 6 8 &8 6 P oS LT

e

2

AL MO
UL
1080)

feajung 9

8 8 B ¢ 2 %

AYSd Isujedy paguajieyd uoasinis pijjed

S|OQUOD G/ ‘SIOAIAINS Pasodxa SIIA /7 “SHOUL 9¢/9¢ WOX "A0J3I SIN) SIA YSIH
samsodxa 1911 Y31y 7p Mo] Ut A[EUOW %06 .

* (3AUEDIU [[B) SD.I1A

J0J PAIRIIND 2434\ SPIYSIaIRA Juddefpe wo.ay sajodpu 5oy
paedoay suteid ¢ 3 *sSoay paedod| suieyd ynpe 97 ‘s3oaynqg
NP [€ 1910 Y RIUT PIIRIIUN I} UIALD) ([T 1dIg

‘(dape[ou

118) UDd AY STLILARURL 10) PAISI) STOF[ING NP § 16007 8T 120

"PIN0AISIP S10] S TMBIAIGING IALIIE 1Jju Y Surinp
6007 29 N 10 1dag ul g LI3YINEY WO.E) PIIRJOST SILIIN

JHUIPSAS JO (eI L) SINSLIIIRARYD 04114
UL Y *2.N139} Y1 UOLHA ‘SU0ISI| 1d0IS01dNU ¥ SSOIT pasnpu|

JUISE 1| ¢ v 03 pangraie dnoozida Sq HASIY 6002

Jewwung —syoozidy HASAI 6002

PAIIIN SAE[NISO S IO - UOIZINS PIIEd 0) [BWIT AY

nl e P
..l....m....u il il ééilmenow
o o e e ) W ayy jo asned 3 (ASU) SunmAeuRy S
SRS TR M eT YIYs 350y SSE[OIAU = (EA]) £ SUIA
RS UL S e—d Souq 105 350y ysy mau e syuasardar g4 o
b

T e 3RS B 4

(A9 S01) EAd O A1 %66 <~
(eurwn[[) paouanbas swouad ajejosi §J

uonezLId)IRIRY))
JMWOUIL) }e[0ST Sd

21



Appendix 1

ﬁ ad

pmp M
@ AlLS

AIDISVNL'66 <
SIEPs] £ g Boag

VNG NInd :sisfjeuy ueisakeg

59030 pisde)) Jofejy % Isesdwsjog

(S199J3 |9A9]-3ISAS00 —
ﬂ Al so10ads pareSuepug
L AdL WI30U0D UOHBAIISUOD) o
roe M ¢o1qenodal say ueiquydwe Ajug -
suoneorjdun Aloeingas sy 7 spoge
‘ AS20 uonesIpeIa/[oRuoo Joj suonesydwy .
AIbIS VN 166 < A e
SIIA BI0O[OST Koy (SISLIA YN SP Suowe
@ ATy PaA1asqo Atoyioads jsoy 1samo] .

@ ALY
o M2
.‘ XVIY
g 0 JJI] JO 931],
>0 AR SILITARURY
oo A%
€ aums

P 17 = uonemp yusrurdxa {ur/ndd 07 sem amsodxs ey
*SA)E|0ST STLITABURL 0M) JO U0 0) PIsOdxa (JUIUNEIN/(Z = U) STENPIAIPU] JO [BAIAIMS JUIIR

————

sueIqI aﬁéﬁq Am

°P 87 = uone.mp JuwLRdX3 /N dd O1 sem amsodxo peg

*(€EA) ASHd 03 pasodxa ( /07 = u) TAIPUL JO [RATAINS JUIDID]
L]
a oo n §1 n s 9 € [

[

ol

o
pTd — —

o
T0]) e

dopyis pasea-pay o

———

sanday 03 [BIT (€A,

) AdSd_

001 voalimspied  sngue snydukyaydods]  shyiyaisg {AuSd) snuneuey woIIims pryed
001 I 303 12150 1AgS) snaA peaapNg
£°66 i 19ysy0s asaunpy SISUIUIS XALOLL | eqndoy TAILS) snnaopul apm §oumjog
766 asi0u0) predoa syopaod auotay30ag) eynday| SAAA 259010} piedody
00T 3310120) 1835 Fsauung 030ui3od 3uo0jay20a0)| enday SIA INOLI0Y 18IS BSIWING
001 sAA 3810103 Jaydon  snwaydArod sniaydan) eynday; STUIA 3510301 400D
166 BSI01I0} URISSNY Ipiafsioq opnisag eyjuday (SAL) § snuia asionso).
001 2juN) xoq usasse3 00103 duadara) eynday (£A1) € srum apumi xog
1’66 A ‘gl SIA STIEIIEWEIPEND STAEUBOWSI
266 peo) auey snupow ofng| T puy snuurw ojng
766 peoj ueadosny ofnq ojng eiquduwy| Ong} snan wapSup patun o ojng
001 doij uanig supuIDp ouoy| equdury SNHA SUBYWIEP euey
00t %02 piedoa| wayinos opopnannouoy|  equdwy| st epeaN suey
766 20431 oY1 ouoy eqiydury| (ADY) s 0ysAS eury
66 801 uowwod ueadosny ouosodind) ouoy eiqiydusy| (xn) SulA woplumy payun euruodwd) euey
966 Boyng DUDLaqSI0? DUOY eqydusy| (A3L) snaA ewsap) orodpey.
001 Bouj padlarpas waynoN 010i10 DULY| eigiydury (Aqu} sna y2q poompay
/ 301y paedoa suajdyd ouoy, ejgudusy| {EAd) € s Bosg
Al % dDIN  AWeuU LOWWIOD }SOKH ISOH| $SB|) 150N syuage axy € sniA Josg

22



Appendix 1

HA) AY 243118, —

(3duB[RAING ASHA) AY MOUUTIAl pBayIB —

(adueqRAING ASHA) AY 14 WIaYLION —
sa19adg 12y Uy $3)B[OS] MII-EAA

(3noozidy A12yd3eH O 6007) AN U0BIMS P
(Ouoozidg A10yd)eH VO $007) AY U03ZiN)g e T/usissny
(Onoozidy A9y H O 1007) AY U0aSIm)S pIEd 1007
(noozida v 8661) A u0adanis A
u03damg ul sanoozidy INI-EAL

Jsuonsand) juonudye e .

RPN 2199 »
InoA Joj syuey ., 2 S
R USSR AT .
Buowex Loy I1Q «
T A1ojea0qe] aanymoenby [eardoay, g

" Ko yrep) o tpry epur]
0] Leunsey, 4 i
e e ~orena:
G e L 2N _.Euﬁw_uﬁhﬁ .
AMIYSUT YII8ISIY AP 2 USTY A10)e10qe] £S0[01q0Eg J1ENbY 40
o ) © o = «
b..na.gnﬁur I : Areug 5.3_. . ©S0fOUIH-SU0D) RIXB[RD) 4] o
bt manoou © HivaH <& odmanad .
SE oumg wor . TVINY JLYNOV N
oy e
nggmﬂv“ M * VOIHOM /o ALISHIAINR | phojg-siouef Yy 3 ”
v 1PH Are 30 “ aupipapy Areupaa .&: Aauwymo) soprey) I «
feap Ai0oB10 3q « sos8oro) | WAD/mei30ig
Axo0jer0qe suadoyred eqoo JAn Pedy eunuy apenby g

SIUIWIPIMOWD]IY

SIOLLIBD [BIIA SUI0J9q ABUI SIOAIAING .
UOIBISIJIURLU OSBISIP Ul J0J0e)0d juepodwi ue st amjendws], .

uoagmys pijjed jo smels pareSuepus
A[[e19pa) oy} usA1S Sunuisouos Ajeroadsa are sonoozids asay] .

(s1oA19s21/s1Ys
150y sseoayur) Aroyioads 150y MO[ 79 9oudNIIA YSiy
J1ay) uaA18 suaBoyied SwiSiours Suruioouos AJ[eroadss sIe SAY .

(so[ndau
2% ‘sueiqrydure ‘ysiy) sajeiqomsa srayio[yiod jo suonendod
[e39] 29 PN YJOQq 0} BaI} [BqO]S B SIB SISTLIABURY .

23



Appendix 2

)
B e awpp AR U0 At
e
N ensaniny

1

ey *f evneumy & F apsuny S swppman’ -
(-] @ L ey 7 aopriavdung
0
J..J H..ouu o l.w..l.l. _ ‘BVPLUAOXAWION1I() ‘IDPLUIADIION »
== — == | VNE -
= A.le.l!. L __ avpryavwoydog
Q @ O . = ‘IDPLUAXOY ‘FVPLUATUIPY ‘IDPLUAOUIDY
R ] w.lll ‘DUPLUAOPLI ‘2vp1iasad YOy
e am® ° VNa -
e e | SISNIA YST Surdrowyg »
o ] ‘ —-—
T e ol|l. —z SUOSSIT/SIDIADSHBINY —
T e ® pSp/eumny) -
- aseassaaa—— | 198ueg/Butuc]) nAoys/YOd -

(sasturA) suadoyyed ysyy Surdowa yo Surpuejsispun
29 A19A00s1p 9y} SuroueApe ST UONNjoAal Surouanbag

‘L (sauaysy pods *pooy ‘[ejuseuio)

Ansnpur dieo 1eqo|3 usjeanp soyoozidy —
spen dies 103 [euonEWIAN 0} PINUI] (A HI) seastp snaiasadioy 10y .

n E sauysnput ysy pooj % 3unjdue o) sasso| pjojuny —

amnoenbe uowjes SHUE])Y SUSILANY) SNIIA BIWIUE UOW[ES SNOGIJU] -

’ (F4puoniq [$< sassoy)
seare}-1sod ut open e1a (sarnunod zz) peards

wononpoid duiLiys [eqo[3 pajeseAdp sey JuI0IPUAs jods YA, -

(L661 Sueg PHOM) IA/UOH(IQ €§< ISLISIP 0) NP SISSO] —
amynoenbe [eqo|3 o} yeany) 15918213 o[SuIs oY) are sasessip [ena Smwy .

sagudIey)) dInjmoenby [eqopn

s2A129[q0

VANIOT4 o ALISHIAINN

HITVIH <&
IVWINY DLLYNOV QUDIPAN ATeULIBIA
gt b o a8apj0D

dn

A3010yled pue SOSEASI(] SNOT30aJU] JO Juswreda(]
QUIIPIIN ATRULISIOA JO 332[[0D) A
JOSS9JOId JUR)ISISSY

dud ‘WAJ ‘S J¥ezi[em g sewoy],

SISNIIA YsI Surdrowy jo

—

ANSIIAI( dTwoud3ojAyJg ay) Suriojdxy
o e g

24



Appendix 2

L00T Te P Doy

JaduegyDd Aq sesnnasadiay g1
10} pareduiod saouanbas aseutun) 3 aseswikjod YN fented -
(600 1232 J9BIEM)
sasnnasadiay ueiqydure 79 ysy oy Jo sonauagdojkyd

(assuyuLioy) uin0ad JuiBexoed YNQ «

aod

il ey § . 13 b N ads
(3seajoud prsdes ‘JOW *xo[din) sutajosd emyonns pisde]
sui2101dodA10)
«S2uad 2400 pansasuodr pf, —
(MIA ‘01-T1A ‘T % 1UINLA) 59us8 Ksorenpowounumyy —
SIYO 951 ‘sreadas feutunay dgy 77 ‘day S6T —
(L00T 1212 Dloy)
Ja8ueg/Buruord undjoys Aq pasuanbas swousd AN

(5002 'T®
19 J9ZIBM ) T P 1 AHAD 218 SOAIJR[AI JSISO[D S[BIAI
(138uegNIDd Aq pasuanbas sauaf §) souanbas A I

061

XA 4

(93 567 - p€1) sowousd snaasadioy werquydure 2 ysy g ~
-0'16Z (g3 0§ — 051) sowousT snnasadiay paiq % [eururew ¢ ~
S'66€ appra1asadiapy Ainue]

SOIOUIN) SNIASIdIdY

VNG onuona3  Joppe 9P
AHM  VNaY

\\
% SIHAV/VASN ¥ F10 01 d[qeptoday

(h/uorig 1) payorduul 22.19WW0D [0Y [BJUSUIBLIO [RUOLBUIDIU]

9661 3outs A[jeqo}3 peadg

(%001-0£) Anjenow ysiH

? P ¥1-L pouad uorjegnouy
- . (O 87 - 07) aseosIp 1ajemmIEM

(10y/01du4p3 01dipd snuridd)) sanduea died UOUWIKIOD Ul A)[ELIOW SSE]

(AHD]) SnaiAsadaay 10 JO dduag Iy

- -dnoi

VNASP 19a0u & ussadar Kewr AOND/AHN
s15988ns Guiouanbos saBuegnyDd Aremungory -

(dqy 567) az1s awouad agiey ~
(€00T e 33 Usu0Yy)
(ADND) snIIA sISO19aN [[1D %
snuydoN dre) pawreuas AHY

(ZAHAD) 6861 Dlezediy 29 Sung —
(1AHAD) §861 '[e 32 omeg —
SAH d1es 1010 .
aImoaIyore
2% sisausFoydiow uowna ‘AJojoped 4soy —
(AHY) snaasadioy 103 pawieN .

SILAADAASO) SNUALY o
(S1S0Y 3)RIGIUIAUT) SUPLIAS2AI210IDIDIY KR

@Am_mo: Soy piedoa)) sinononung sniaey

@ (S150Y INOI1 P UOUIES) SILHATUOWYDS SNUALD)

ﬁmﬂv (s150Y ysypod 3 1oy/dres uotuutod) smutamidis snusoy
T 4 vzaw (s150Yy UORTINIS pUv YSUIRD) SILaALADIO] SNUBG)

(s1s0y verquydine y ysy) suprauasadisyoyy Ajime.q

(avursasadeayprunup) -viag -oydjy) SAMUBIANS ¢ o
(s1s0y uetae % “ueindal ‘uerjewew) appraasadiogy Ajuiey

sa]p41452d42F] 19PIO SY) 0) SOBUBYD O[WIOUOXE) JUIDIY
(wu Q1 1-06) prsdes [eipayesosl pado[oAUD (UCLITA

SISTIIA YN(ISP 9518] JO 98R[qUIasSe 3SISAI »

SoNSLIdIRIRY D) SoIvs1asadiaf

e

25



Appendix 2

(1107 uosireq % ¥oziem) AUzt = Zt7 proosuxdog
000°%S 207 1107 PREEEE gy gq = [y ooy
98eraA0o awousd x(gs-Gz Q) S8 1 = EAH pPuviups

01 = opu] € + sodioy ;| {EmEE—— LT Ao 081 = A pluous

Aoy 081 = 144 priowng

At p67 = ZAH PiLla;

A 167 = 14H prurdi)
(0107 1810 WARS) /44 pao0ssy suxonphiuy

Candun [ 3 YD) day €F = 1 AH PHOYIH
(eurunyyy) Surdudnbag uonessuan u:« .

(L00Z 1810 DoY)
000°0€S$ 10§ 00T

a8e19400 awrouad xg-g (5007 "fe 2 uostaeq) dQY LOT = [AH PRISO

€ = ([1'N) SI1L[0S1 AHY] T AN Sy P g

SAH UBIAR 7 UBI[BUIRI {C
(3urpuanbag 138ues 2 Suuol) undjoys) Suppuanbag voperIUI IS] .

U SHVJ1asadiafy —

bl SIsA[euE TN 7p UsIsIAey .
o 133uegNIDd Merduadap

£q pajerauad sazyuanbas
(g og) duas a1ed 7

(3311 m._an ‘SA 3N saskewe
TAY 1 uo A2y o

(sounf 2100 9'1) soskeue
orpuadojyd so5 Appsim sausd asooy)

autouad ojoym souanbos oqussod 1 o

g 2 sisoudfoydiow uownp
yoeoxdde 30uaplA3 [ejo} uo A2y uonpnjog —
sasnuia swouasd afie] Jo sdiysuoneras

onjeuadojAyd ayp FuipieSar suoisnjouod snosuows
0} pes] Aew Surousnbas onwouad epied ;jease) —

(EAHAD) £ snamsadioy prupads) sy AHD 10§ uopeudisap ALD »

P - e
o M
= Coad s | e

sasnaiasadiof uweiqiydury 29 YsL{-9y) 0} saSugy) JNUOUOXR],

_ SS§E Bupapu; SEIdooN _

esE] 18204

aopratasadiayol]y 3Y) UIYIAM
s1sauddoou( Jo swmsLIQ sydynA

§961 Aiyey _ susrdid puvy
6861 ‘12 1 gowesy . susidid vy

£861 T2 B f1R GG s uprsozns

(TAHTY) ¢ snasasadiay pruvy
(LAH®Y) ] snamsadisay pruvy

(IAHOd) | smapsadioy prasag

£261 “[2 P OurRMIER 'E. ATuounbsi 3 smony xos3y (1ANSR) 1 snasadioy poossy
2661 12 B AOUPIS 4opos owugng 1ded SV "¢ AHIES) # diay pruowy
sg61 wwmBy ¥ PRIV ~ ysmolowwu snugavg [AQEE ‘¢AHIES) £ Esr&b.\s:i\;
1861 1P Rmuny BE T nosou smyoudytoong (AWOXTAHITS) { snamsodimy prucwojps
9L61 owes o smipousigoou() (VLASNXTAHIES) ¢ smamsadaoy pruvwjes;
SLE1 J01KEL 7 J1om, sy stgoudiproouq) (IAHIES) ] snapsadiay pruowng
$661 [2 P UoSiEy, P SnupiROusUDS] 3usdidy ({TAHDY) { snansadaay praasuadioy
1661 ‘¢ W youpey s snunuRusuDYy Dsusdioy (IAHDY) / snapsadoy prosuadpy
8861 [2 b ourg ? pppniup P susmodof vymSuy (IAHBUY) J snansadasy pypmSuy
00T 12 P Uy - snppund ‘[ @ SO Sy (TAHA) £ snapnsadaay prangorop
OLG TR Puely { smppound smangoiof (ADD " TARA) § smimsadoy pramedy
0007 12 B YUPH ndpo snuridd) (ADND ‘AW ‘€AHAD) £ snapsadioy pupid(y
$661 PrRzRAIN 9 Sung Vﬂu Sinesmissoio) (ANHAD ‘TAHAD) 7 srumsadany pruwdk
S861 ¢ ourg oidip2 sniurads ) (AHD “1AHAD) | srunsadisy prund(
3IUIIYIY IS0 uopsudisaq

26



Appendix 2

JSissuadoyyed 2 uoIseAd
JUNUIVI Wy J[NSAT
SIUdAI Adeaid [RIIA

(40) x0d "(TAHE ‘AWD A€3) 5oy

3UaN) O UDMALIAU]

(163 JVA) BsTUIAXQg o
AUIN) DUBISISNY

UOIIJINU] SNIAIA

(40 X0d {AWD ‘AgE) ool «
7% 1 s?udn) hounooowm
J0)I8 ] SISOIIIN] JoumInj,

SISauadoy)ed Ul PIAJOAT] SIUIL) J0JAUIOUID) A Y ) Suiyoseag

anoozidy AH Addno 7007

aitoozida AH SnISICT 1107

sasnaIAsadIdyoy [eyuswIeE

suoomdy AH USBIRY SSTID) 1107

“daxd ut ueipfeueydUTY] B JITEM -

AH USWAE) SSB[y -

"doxd w1 JOLPSY % PZEM -
AH Addnp .

“daxd ut Suour x B NIZIBM ‘SO0T Jaser]
PUe An34 ‘8861 YoO[€ Pue prefis[o —

AH usyadue/snosi(y «

u1Q surdew

(1107 ¥o2UeM % 23d0T-S02URIN) AH POS SUENY  «
(PaIuqns oNyINO B AN ) AH SSBQ BIS YA, o
AH peyopd -«

AH lapunoy asoueder .

AH ysudop yloowg .

Loy qefSop Yoo i (RGOSR ARSI POV ALY

sosnaiAsadraygoy ysij 31o0ds/pooy aurrepy Swigia
s = l.]llll‘l“‘ﬂ — =

T10Z°L00T T° ¥ W3BIeM.

(6007 '1& 12 Y27EM ) dseurua], —
{500z Te 10 uosuey) aserawkjod yNO —
sastupasadiayoqre Sms1owa Jo A19A00s1p oY) 10y Juswdojarap

Jouitid snsuasuos pamojje sjuade ueiqrydure/ysy 19y30 sy Surdusnbag «
10z e B sy fRLAY VNG —
(9002 ‘1 wdng) UONRZIPLAQAY 1ps uy —
(1102 12 P 3pE) WIYINOS YD —
{600z 12 P OMYSOA 00T 18 B wapERIID) JIAYT] —
(v00z 12 P pein) Y webey owy-eay -
600z 1ew ouig) xopdnmpy —

(L00T 1= © YROYIRN-TT 9007 1 b trudng) PAYSIN]  —

(S00T T2 P PRaang 'S00T 1B W EEIA) ) punoy dSuig —

aamsuss/oytoads pides Jo uonepifea 2 juawdojaasp ayy pamoye
(S00T T2 12 dozeM) T-TAHAD S9ADE[3E 3502 % (EAHAD) AHD] Smousnbag .

sonsougel(q pasoxdu] :sonuouds) snaasddIayo

— e ——

27



Appendix 2

SIAMNOYDH
SHAADILSQ
(SAH URISOIOIN) 2DPLIIASIA428 00 D10 Y

SunoyInINg
Sty
oraatuLdy)
SLIALIDIOf

(SAH URIQUAWE % St} IDPLIASIAIdYO

Awouoxe] sniip

(SAH ueyndal 3 “uelAR ‘UBIRLILRW

pLIASIAISE]

a3eduy| [NJSSAIONS 2 JUIOUE U — SAIaSIdIIF]

(010 '[e 1@ UOSIABQ *600T 'TE 13 Yo7 M) ALDI 3 J0 Moday 16 4} UpM 2UEPI0IIE 1]

Awouoxe], sapp.a1asadia gy

————— I

0107 I8 12 utABS
6007 I8 32 YOZTEM

(19pme] I00fBQY NSAQ) r
[ aopriasadioyodroopy r‘
1) (migqrgdiy st )
k anpratasadiayopy
= \
X (
2
V
N
V (uejrrnmmpymogpdoymeiAy)
H apprajasodiogy
e
B
o
-
S
JWIY) ISBUNLIZ], PV OUTY PIINPI(F Y} Woaj m_mh—u=< ﬂa_muham—

AHSO

(1a184Q) snilon ¢

ueiquudwe g ysiy

spliq .wo__uamz ‘sjewwep L
(000Z uosiaeq) sisayjodAy
Kieuoiin|ons sajesirsadiop

™~

L-AHIBS
ADD

2-AHIRS

28



Appendix 2

6007 ydmiqeeg

Jautys *ysypod ‘mouutu peae] -
(doxd u1 e 10 sdjayq)
uwopeipst sniseweodid pyuud£{) .

(0102 e 19 sddi[ryg) 123 uowno) .
(600C woawyqreg) donjg .«

10qn) ‘uowyes
‘yours 1odnoid ‘rpunielieq
Ul PaJoalap SOSNIABWION] .

SOSTUITABULIODL] YST]

SAERE ST oneop] - swel sptdwes]  UIAPOOT) APy HA W0y Suis fogung
(owuall wou) rmrpawusesnd gustaourp SR Paey - aweual alpdae)|  wmpoon) Apuy 40 WOy St payung
(st mox) ruspawusasd pustaaaip AE aoN - smonatt sptdwe|  mapoon Apiy A Wy st poyung
— NnsoyBupUanbag p5y|  J01EI0qelo) | OH 'gajdures

SLIA VN USIA [PAON JO £13A00s1(]

(wu ¢67) suowna pajepisdesus
3|qnop I H snbrun) .

uerssmy
uene)
asoupoyg
ey
DEOUIAOHS
piifed
H(AISM) UM«
U] SISMA e[S .

IR RV VIS

uonnoaal urousnbas ay Jo ynsal e se paFuajjeyd aq
TOOS [[IM MOUY 9M JUIY) 5M JRYM JO YONJA (UOSSIT —
paureu 2
PAISA0DSIP SISTLITA U0IZIMS USYM UMOUNUN SISTUTARMIN —
PIYISSE[231 3q 0) {AISM/AISYIN) SISTIA UCSSITYS JuBLD)

. 3}R1GaUaA © 0} ousSoyed SISTLTATUITU | OU} AT SISTLIA H033Irys 953y |

isajokrexjord jo A1ourea apim e uey 1odie|
isdq uormu | < Jo sswoudny —
(wn -0) Adooseronu WSy Aq BLIS)ORG JRIN[39eNUT St PANUIPISIA
(00T '[& 12 }ROBY) $3GOIOTUI IOYRO JOSJUT YR} SISTLIIA JURIS A1) aIe SISIATUIIN

i(ANSM) sasnaarumu (pim £3ojowoy )sajeaid moys saousnbas suag 1o

smajoxd
(1od YN@) woneandal 3 (JOIN) [eimonns SUIpn[aur paisaodai sausd o] <

ejep (yS4) Surousnbag uonerauan) yxaN

sormoudy) (AIS/ % SNIIAOPLI] U093IN)S AMMYAN

(AISM) AT U0IRIIS UYM (AISI/AISHIN) Al U0SBIMS (PIIfEd) 1ATY LNOSSTHA 4
s1oquIsul paugisseu()

(s150Y wenndai 2 ‘uerquyduie ‘gsy) snaapupy snudn) -
(s150Y ysy) snuiandoop3apy snuany —

(s1s0Y ysy) sni1apsooydud snuary

(3soy ue1a)dip) sni1aopLiL0]y) snuUd) —

(s1s0y podoryue) snitaopry snuapy —
Awouoxe], .

(wu 9gg-07 1) prsdes [r1payesodl pado[aAUD UOLIIA

(AQTON)
SasTIIA YNQSP 981e] snusejdojfoosjonN jo dnoid asioarg .

SAUSLIdIBIRY ) IVPLIAOPLIT A[TWIE

29



Appendix 2

Psom Bubueya B s0) 23uas0s

SOSNZ .

J3JU3)) YIABISIY S WIS §OS()

unipapy Ksuuazag jo a8afoy

Jeumy [fung 4 5

VIOETNNI 40 ALISIZALM) ﬁ Nﬁu&hﬂ M =
.

J0M[O WOL 30 &

JUIPIA AIBULIANIA JO 3BINI0D NN

LT
I
sy LAY BPUIT &
UELIIIM SOUTEf IQ «
K1ojexoqe] A3ojo1qoyied snenby Jgn

SN RS B4 AL I «
UeMPQ OUE 30 &
AIMINSU YIIBISIY SWSAS poolg

HITVIH <&
IVWINV DLLVAOV
¢t L esofouy-ouop erxeren uq o
QDO /o ALISHIAIND Appd 9 1 «
URWPOOD MAPUY I & aubipajy Areuuajay phojg-srurerd Yy 30 «
S2LI2YS1Y puk aanynienby Joafayj0) .mb WAD/eidorg
SBSUBNJIY JO Ajsxaau) yieay jeuniuy aMenby gn

Jsuonsang)
{UONUJ)IY JINO X 10, Syuey

rHsll!

——— _
e —— ——

(sareImysod §,4o0]) aseasip ur aouesyiudis sy Suraoad
INQ ‘SISIUTA YSI [9A0U JO AISA0OSIP Y} 2q 10U [[1m saFus[ieyd aumng .

(1soy yym 23ueyoxa ela pannboe sousd [ena awos *§-9) sdiysuonelas
[I1A [9ARIUN 0} S3USE 2100 ojdunw uo Suik[al sayoeosdde srmouagorAyd
90UIPIAI [)0)] JO Iouepiodul oY) PI[eIAA] sey uonnjoAdl Surdusnbog .

(uonesyisse[oas
AISM % Sajp.41452d.apy 19pI0 3Y) Jo BONEId 3-3) uonnjoaas Surouanbas
a1} JO J[NSas & Se PaZUS[[BYD 3 U0OS [[IM MO IM UIY) 9M JBYM JO YONN  «

(¥ AW 00s dwos 111ds uoa/aaur oy ojepald Aewr sosnnasadisyofe
*8'9) sTy®)s [nyss900nS 79 JSIOUE MY} Sunesrpur saSesur| Jerrurey aIow

woy JuISIAIP A[YS1y are SISTUIA YSI Pa[esas sey uonnjoaal Surouonbag

ded ASojouyo9) 2 soomosaiAsINUI Jo YOr[
B JO J[NSAI Y ST SISTUITA RIGIUIA SruLIsylojfiod Jo o3paymouy Jo o] «

SUOSSI] UWOUISO[AYJ - dUBIYIUSIS

GALIAVS dOOAVES
iddTTI41NA LON
SALVINLSOd ScHOOM

SoSTIARAURE 1NS SM PUE YSYPIOD
STJABJUEH OY)] SISTUIA JO DALEI3I WHRISIC

sasnaiaeAung ysig )s|

AVSI ALR[2] J5350[3 SIAOXAWOUUO) 10

SRIAOXAWOYIIQ YSIY pul

30



Appendix 3

ssod-ad

i2WYM © sHDL SIYY jo°° .

_ T Q39VSSVYJ4-QNIIE 29 os|p Aow WU_&EU& n s383s8 seases 2JN4IND aNSSH Ul saul| 129 ysi4

s sAop 12 ‘#1 ‘OT ‘b 4P paadasqo .

o} paijddo sajdwos .

ALIDIXOL104AD
JOJ §S2} D SD ‘S||2d 3uN}|N> NSS4 Mau 0}
paijddo aup sajdwos painjip ‘paadasqo si 3d) JT

pasayy .

pabnjiuguad . amn
- | Asupiy ‘u22ds

Pasnip
pa4pJacow . ‘D203 HojAd ‘|16

SUDBJUO Ul SPLO| SNUIA ‘DIUDUIA \,.:L @»

193443 OIH1VJOLAD 0 22UapIA2 40} pauiuDx2 ¢ SNIIS VIINID v‘\e -

24D 24n4|N2 Uy SINTT T13D HSId S0 S42A0|-ouow ,
rawauv « | 340-1411 3AVH w\SJ _ FRNLIND INSSLL Aq sasnai u..._..busa _

EI0Z 924 'SnyfoT wiAay Aq paioonununuoy

ydiang jo Aysaaaun
‘ABojoig Jojn||2) % JoNdAjOW JO Jualuvdaqg
“Adojouoqo] y4|oaH ysid

UOSU2AYS Z0Y

dED> @ puoukoy opupw
1

‘P07 24245

SISTUDIMI YIIDISHI JIYLo pud
SUO0I4D|OST SNJIA Uo 34opdn
buiuojiuow Y4o2H Ysi4 olDUO

31



Appendix 3

(A4 16an1q) 2-4g
QVAl-1v4 40 rteDy t ouiojaysd3) 93 F
*** S||22 ISHD Jo Mmouuly poaH 404
2-91Yy uo {ou
‘WH4 uo Xjuo i
3dD ‘ASHA
OMDWD Y4 YHM Y12-3SHD
2-91y
¢ Auow moH -

¢ 35N o4 YIYM - SINIT T130 HSId

VNY " ¢2doj2Au2 - wu Qg ~ ‘|DJpaYDS0I] .
$12-3SHJ PUP 5d3 '2-9.134 U0 3dD -

]

L. * - |

He B8 =
J2)20s 241ym (q poay||nq umouq (o)

(200Z Ae) yjo-ap s3123dsHINW B U) S18YI0 OM) PUE ASHA

DAO ‘83U|SSN-|Y BIMOT pue uapswnT uyor Aq Jnoqiey
uojjjwen uj J4om A3AINS ASHA woiy sajdwes £866 A

- 3dD Jo 2ouasaud Aq ‘|jam
SD P242242p 242M SISNUIA JFY{0 2WOS pup ™

duo) jo piwauaip buludg .

dup> ‘saxo) DYDMoy - 6002 ‘2002
snJIA sadual 10y .
(saays0 pup) wnup ‘2D jo Avg GooOZ
GAL ASHA Sv] 40249
SNJIA DIW2D914dag DI6DYJIOWADH [DJIA -
10IIDJUQ Ul P2JI24P 2uam
suaboyiod [puiA Jupdi}iubis 22444 ‘GOOZ 9UIS

emmesve— S2UL. BUILSIIIIUL U 2A1) NOA ADW,, eeem—

SMYTAOIIVNDY
04 2np ‘349 pamoys 2|dwos aul4hod
D JO 2uN4|N2 2nSSI4 ‘66T Ul UDbD pup 7 66T UT

"s,0861 Alu02 2y

Ul pPaso|2 SOM JajOM
29044ns uo Asayosoy
D |I{un 2NSS| UD SDM
(ANJI) snaiA sisoudau
J14p2.40und snoi4oJuUT

"6uraoq Apyaud som 41 ‘Ajgsowl ‘pup /6T 2auls gho
P2144D3 U22q SDY S2sNJIA Ysi) Joj Buiisay auignoy

32



Appendix 3

< Y4oay ysij Joj
oupdLIubis -

dnoub snuinoaJonby
Y4 J1J SI14SII2II04DYD

JUIBTJIP 240 GTEGA
puUD GO6GA 404 susapiod .
SJ24sN|2 Ul spupq
?|diyjnw Jo sysisuod
{26 2s0upbo uo auiouab .

G16GA 606GA
SasnJIA YNY -

Wu 00T~ |OJpPaYDSOII .
¥12-3SH2 "243 Uo 34D -

saouanbag ‘uoypzIuDGJo BUIOUDY .

saawiud 21350uBDIP Y4M Yod UoHdIIISUDYY ~3SIRARY
PUD UONIDIY UIDY) 2sDJAWA|Og -

T2 uo 423442 uofosolys -
épadojaauaun Jo padojaaug .

JUIppInAx09p-,Z-0pos-G -
¢ YNQ 40 YINY -

azys pup adoys -
s2)914uod snuA Jo Adoosoudiw uowyd)a .

[ $3SNYIA IHL INIZTHILOVEVHD |

2102 U} 04O JaA1Yy }1pai) woly ose
¢10Z pue |0z ul paje|osi-al

8007 ‘onEIuQ e
UBATY 3IPBID ‘UOWIES HOOUIYD 2Q/GA

SNIA WHOJITTIOVE

6002 AON "J2ARy L1PaJD 6002 +20 Dd 'uoaf 1S 207
uow(os 0yo) GIEGA UOWDS SUDSY G06GA

Jodwy jenuajod iog ‘6002
‘(Od ‘uesr °3g o) uownes SRUEPNY  G06SA -
(010Z u1 sjoouyyd pue) 6oz oueUQ B
“9AIY JpaID‘UOWES OYod GLEGA -
dnoib SNYINOIUVNOV
suo13o9fjoo 66a Buunp
‘4sy pjim jo BuluaaIds aulznos woly saje|os)

33



Appendix 3

olsoy4ny Ao “ag
Y41M uoLLvIoqD(j0d ¥

3SYOH NVLOUL FHL - P L s B,
jsuabuassod Auupd suaboyyoy ysi4 jo
uDd A2y pup ' SJIOAU2SIY [DIUIWUOJIAUT
*S2p1201q J2Y40 {o4ua4od so oqaowy

pup uoloulIo|Yd RS

Aquonoajuisip oy Ezgi 4 \
JUDLSIS2U 24D YIIym @ i
's45A3 Buiysad wo) > E {

Aipidos ogaown K o VRS

Jo sapiozoydouy [ i

"2T02 U1 0402 pup ‘210z PuD TIQZ U! Yoouryd
JAALY 41PaJD WOJJ PILD|OSI-2d SDM SNUIA BWDS
2Y4 JDY} UOILDWISUCD PaMOY|D douanbas siy |

u01402141dwD WopuDJ © 3q 04 pawnsaud os
ASHA 04 ASOTOWOH 3DN3aND3S ON

“4npoud dq 0G6 pa1ydwv-Apjoam
D MOYS PIp /9/GA ‘Suauiud Jauul 244 YHM

x 4onpoud ASHA 49 866 o SYIWINA YINNI

X 49npoud ASHA 49 066 . SYIWTUA ¥ILNO

[ ASHA Joj suawiud Buisn Joy ¥od- 1y |

"2|qp|IoAD s2ouanbas

J2Y40 40 £9/GA Wouy 20uanbas 3y yim ABojowioy
Ou SDY SNUIA SIY4 404 (2102 UOLUIM P UIMPOOY
‘s140g) 22uanbas paysiqnd Ajquasau 2y ‘yanamop
"3dD duaua4}ip D 241dsap ‘ysa4a4ul

40 (2002 UIMP00g ¥ ZOIMOUDMT) SNUIAOPIU MOUUIW
PO2Y404 2y} 2pow 2dDYs WLI0N(190qG 2y} 2|IYM

** ANHI ‘ASHA 404 3AII0bU suawitud yiim ¥od-1y -

SasnuiA umouy o4 Abojowoy aouanbas ou .

"£92GA wouy yonpoud dq oop © Ajdwo oy ‘paubisap
2u2M suawiud |pudaul mau ‘adsuanbas ybnoua ays wouy

padojaaug .

SNJIA YNY -
Ao 2-91y uo .

8002 +das

ysi4 buumods
‘JAARY 41pau) -

[ uowfos yooury) wouy snuin waospoog  29/GA|

34



Appendix 3

1l SIINOTO2 ANIL 3HL 34V A3HL

¢ S|116 Wwouy s|)20 asoyy

buiunyna Jo qof uayyaq

D Op 2M UDd - WN2400q
2sv2s1Q ||19 [DIu2400g

wnjrydonysuo.q  winiia,o0GoAD)-f

pua ayy

3

¢ S4524 d142uab Aq juodo wayy (24 am ubd .
¢ 2waboyiod Ajjonba o Aayy 240 .

S4UDIIDA [02150[0UDS |DUDADS YLiMm
(p24p120ssp-552u)5) uaboyyod sysunjsoddo uy

LI8Yon1 RIUISIOA

aseasi( ynowpay susjug

35



Appendix 4

NVOIHDIW
A%V

TEY T
RS ONY AYVLINVS 0OVIHD

36



Appendix 4

UOISTILIGNS BUISaN Loy T3 Ao RUNNOW tcieppey) ‘e3poT ‘spier

Jeap

0102 S002 0008 $661 066} b
g e e

B £00¢ se Azea
se sapieqg Y1 Bunsal uadq aney pinod died
§32 B2IpLi $3133ds yieqg Joj 31eIPeIuds

1o n23j2

: {30vsn/smasn/sosnt
a8pa 3uipesj a1 Suocje sa:nided Paplodal Isid

....... JUO44 UOISBAUI BY |

SOpIN Joay uonefinen Aemviem sou)

daea 1aa(1s 30 Joireyaq Suidwin(
nful pue ‘sa12ads aaj1eu Yy uonnadwod ‘Alisusg

IUBSINU B SB P3{}i1uspl 3Wedaq s,066T Uj
S,08 PUe S,0/ 3yl Inoydnoiyy ssses|as a|d
S.046T 2U1 ut SN 3Y3 01 papiodw)

(sna2id uopobulinydojApy) died yae|q pue ‘(oyapr
uopobuhioydusa))) died sseud ‘{xuijows ) died 1Ay ‘(sifigou
SAQIYdIWDYIYdodAH) died peaydiq :u1sduod o saidads uno4

died uejsy

aJueudUeW
10} umop-Inys annbal Iy
(TT0Z) 97 121ueq JUBLBUIIBY
(0T0Z) vz 4a1eq JUBUBULIDd
(z00z) 12112 q UORENSUOWDT  «
uoiseaul Aqo8 Aq pajeAnon .

WiANsAS JaKIeg ILI93J3 TIVSN

37




Appendix 4

JETN

oaw §002 0002 $661 0661

oSt

Sof sannd uoheBiaen Aemeiep srou

uoissugns FULIREN UOY R '8 Ao KINNIW ‘Lolsppey) ‘e3pa ‘spiel

x ~HO 1Ny,
S| JaLLieq-ay] usym suaddey Jeym

‘Aj4es Adsa is111eq 2113233.9U)

g RS 139G aArY pjnod.died ue(SY.

3J3UM pue Laym, an0ge ueai siyy

S90P Jeym uayl ‘WalsAs ayy Jajua
01 [ENPIAIPUI 1541} 3y} Buinided

u s| sa1ads siyl 13913p/ainided
0} PISN poyIaL 3Y1 4

\?

Ju0oJ} Uoiseaul ay|

‘9¢T 8d ('spa YoH 13 vewdey)) esuawy

YuoN U1 sdie) ueisy anIseAu] uf Jalileg |essadsiq
saads aduesiny Jnenby jeue) diys pue Aseljues
o8eaiy) ayy "TI0Z 'sJ2WNaq 7 ‘sljod ‘A0 wog

uoneasasqo

|euosiad ‘sosn ‘vewdey) 'Q) SUOISEIIO
3|dnnw ue s1eoq Suiysyordals ays ;3pun
Juinow Apuasedde padsesn asam ysy ays pue
‘ysy pasazawd|dy ayl Sunided e Jnyssaconsun
sem Jdwaye ay] 'sIdU Y O WIYL 33404}

03 J0 ysy 3y: ainyded o3 3dwanie ue v shep 7
104 pasn 3Jam 51e0q 3uUlysI0.1I3J3 OM3 pue JaAL
3y1 jo {w 0Oz Ajrewnxosdde) syuawdas Hoys vl
ysy paJaiawa|d) desl 01 Pasn Asam S)BU [dLiwesy
‘JBAIY 1INOSSIIN 1aMO| 3y} jo Azeanqu Sulrow
-MOJS B J3AIY aulweq 3yl ul $00z W ‘djdwexd
104 "PjaY 2UPIJD Y3 uey) 12dIaIp sI J3zeMm

3yl asaym Ajlenadsa qnoyyip Ajsnopolou si died
J3A)s pue died peaydiq ade) Joy Juysyodag3,

co_UHmc
8uiysioa1d3|3

PalfeIs pey uoiseaur ay3 3eyy Ja113q Suimolo
2AqR 3unys)s Jo saumdea o

19 Z3a1n1on43s Y20| Jofew €
uesIy mv_S wouy sajlus I3 69
§303534n320J3$ }20| Jofew 7

1180 9143933 BY3 WO S| 1AL GT

uebiyoipw
ayeq

38



Appendix 4

poyaw ayy

auun pue s333)
40 sannuenb a3.e|
9onpouad died ueisy .«

pa323]|0d
9q U pue UOISUISNS Ul UIBWSJ |[IM |EI3}RW JE[N[[3D JWOS «

auun
pue ‘s339} ‘s3|e0s ‘sNonW Ui s|[92 pay3nojs pays Ajjesnieu ysi4 .

dJed aaiseaus jo uo119333p 10§ YNG2 Suisn

VNG

) !

v_..m.cm wEm_cmm.ho 1\ m_mw_u_ ayl

ALISHAAIND
NYDIHIIN TYYINT)

VA TYLON B o iasion
dO ALISYTAINN QINFeN]ay ],

o

- L — s

Aduensasuo) ainieN ay) ‘uoyappey) Aespun
Ausianiun uesiydi [es3uad) ‘uoyen maspuy
aweq aJ10N jo Ausianiun ‘a8po pineq

aweq aJ10N jo Ausiaalun ‘opJaf saydoisuy)d

dnous yaseasas YNQa 3yl

39



Appendix 4

SB|IN JeAld LONEBIABN Aemsien sioun)

6002 AInf:1

_-‘N.Si“gi— _
0 v62h w1 oy |
wmwmarenmowonal

e 0T ez “LST-OST:(ElY "mena »] Supn
e e 30 uopoayep TIOZ'[e 4 dpudr
| |
i | = 5o 1314ieq 31393[3 2y} aAoqe
1 n el IEFEI Juasaud a1am dies ueisy Jeyy uonepul SN
=]
6007 12GLIIAON UIPaIdANIPYNA 2 - i o] I zo w
600Z12quaidag HIPIIIPYNG 7 . et 3 .r_h:.m | & {s20] mojaq uoigjnwinaoe) |estadsip dwnr
6007 Sunr HIpaINIPYNG T : ; . @ [amis| i o o
g frsmossommiemen g1 ) uoy uoiseAu)
2o g ue Jo a8pa Buipeaj 3y jo SAi3eIIPU| UIBREY
4
90 .m
aj, &
.e- m
zo .n‘-
H
w3
2. §
&=
<
H
g
B
<
-3
®
o
F4
>

110¢ 40} paiepdn :3uoly uoiseaul ay|

40

“oBRaD WO wIn Asued
SN "JURGINON j0 AYSIAIUN ‘SIUINS [€2]B0j0]g jojuduredeq Aloyrioqe TaBpoT:iodenipne AJOIRIOqRT OTOZ (R I8 awN|g

(T10Z 30VSN) MaIARY 132 |eusaxd

3 uspuadapu| Aq pue (0TOZ ‘{e 12 awnig) ¥d3 SN Aq ypne yuspuadapul A pamainal
$2np320.4d YNQ? Jo Buiuaalds pue ‘Bulssano Jd ‘U0)333j0d ‘ANdyIDads JaxleN .
wsiuedlo 198.ie1 ayy Jo aduasasd

sa|dwes aAyisod jo Bupuanbas JO uonedipul ue st yNQg 198181 }0 3dU3s3ld ‘@dUalaju|

‘sajdures ||e Joj sjoi3uod Juawdinba Yajem pa ZIuoIap JO SYUE|Q 43]003 IDDVD -
sduy Buidutes Jualayyip ST ‘0TOT Ae 03 600 2unf .«

uoII3p Yy
J0 93pa Bulpea) aAndwnsaid je pade|d 1oys ajouwt yum udisap Buidures aandepy o

died Jans
pue peaysiq 10} pauas.ds pue pada|jod sajduwies Jaiem 133)| 7 ‘000T Aj2aewixolddy «

eale 9y} Ul SAI0ads UMOL JO SaNssI} pue saouanbas ajqejieAe
ysujede pajsay (dqTeT) died 43 Aps pue (dqzTe) peaydiq Jo) siayiew JenIow .

MaIAI3N0 Apnis 9W02}n0o ay|




Appendix 4

aup 501d "ssa.d uj *|e 3@ *apIar 1D ‘WY .:o;ms_‘
(0102 dung o1 6007 dog) oreq

S9[IW J9AU 9°C
auoua10y SMVY)D

i
Hoye auoualoy 010 |

TN

uef AON

| ]

1

.

7

»
MEEQH@
!

uebruyaipy

l.lﬁ:x&éﬂ vouRwoD ;

ayeq

suon2a)op samisod Jo uoruodosg

010Z | 6002

/ dduepunge pue ’
uo1323313p UaaMIaq diysuoile|ay

40 ‘$S3.d U} °|D 33 UOLIIPPOYD ‘3P,

uoIPARp
ansod

o
@o_,_.s_oxwmwz
S TIPOID

daed 13w
pue peaydiq 10) pauaass
sajgduies 123em 0O0E<

suoneue|dxa 10 YNQ JO S32IN0S IAIIEUIDYY

41



Appendix 4

8552-555Z:TZ 'AB0|0d3 Je(nd8joN "'YNQ | 1AuS Yum pung |ndod pue
Aysieapolq Bupewlysa Jsjem o dnd B uj UOIIeAIISUO) ZTOZ ‘(B 18 1D dpuaT ‘HD EE:.— ‘Waaspo
"ELST-S9ST ' TT "Adoj IN23I0 "YNQ | ad

AqAysianpolq ysay p pu@ Sul ZTOT 1039 T] uasion  3se[a1y 44 usswoyy

‘(32Y1 4oy dde ue s,219Y3) UOIIDIBP DWI} [B3Y
uol1dadsui 081ed pue Japieog .
AYISI9AIp pue ssauydis sa1dads Suiewnsy .

Sunuanbas

ndy3nouyl ySiy yum aduejjianins 1981e1-UopN .
1udwadueApe Yodb pue

‘uoneuqiied ‘ANAIISUDS JAjJEW JO UOIIBN|BAT

syuawdo|ana( |e2180|0poYIdIN

(¢a1e] 003 31 5)
¢98pa 3y3 41910 3U03 am aneH

indui

3i|gnd pue suollen|eAd JIWOU0I3 PaaN "ISSD ayl Jo

uonesado ayy SuiBueyd jou aq Aews 0s Ing ‘anisuadxa
Aian aq ___>>_.Ummu ays jo uonjesado ayi Fuiduey)

vm;:mmmEc?zucw::u ing
Amco;umccs |ea180|04pAy ucwt_E‘_wuc_. Jeq ‘S

ame 183 UBISY

27 e,

n _ucm <zm.w wo.ly. 3IU3PIAg H..

- E.m_noh. 91 O 93E1S.

[ssewoiq] @duepunge ysij yiim pale|aliod
Ajaanisod si [¥NQ 40O Junowe] suoi133lap yYNQga

183 ssels

dies yoe|q on
d.red JsajIs oN
dued peaysiq oN
diedy sseis ¢
49/32000¢1<
yoai-eila|

3juepunge pue uoi}d333p usaamiaq diysuolje;ay

42



Appendix 4

C L ¥YNQ® 3peJiteq TTAd (1419) vd3
— $100-2-80-ZHZT6M# :NSID 3DVSN
o T6T0BLYSONGOVN# :HODISD VVON
T-69T0-vZ04-5-0TAd :(1¥19) SMASN

FICGEN

w7 NOILVYOLSTY

g - soye] Jealn

sto 1
- el SN0 MR JO ARSI

ejuealAsuuad @ ouejup e

JUEg) S
N

pun4 uonoslolg ===
X )¢ sayeT 1esln) A

****‘SUOIIAUU0D |ed180]0upAY ‘SI21UD
Ajddns uapied Jayem ‘sisjeap 1leq ‘siajney ysiy IN0Ge JeYM

'SapIo||3g1ys seuowolssld pue ‘ejiydospAyy

HUOIIA ¥ “IILIDNYIS SBUOWIOIAY ‘SNIRIUINA ‘A ‘SNIIWIW ‘A
‘aeJa|oyd ougIA ‘ejiydownaud ) ‘sisuaweysuiwig ejjauoida
‘aJeuwn|od WNLI3ILCOAR|H ‘1133UING B||3IX0)) (UJ3IUO0I

yljeay ysiy pue uewny Jo $3123ds |elia1oeq UAAS|S pUNo

TL66E? :(6)L 2UQ SO1d ualem wnuenbe
ysly |ejuaweuto ul suadoyjed |enuajod pue Ayisianip
|BIGOJOUAI "ZTOT 49]119Z-|eJewWY pue ‘U3soy PIWYdS ‘YHws

ddUe}|1I2AINS 1I341pul pue YijeaH ysi4

43



Appendix 5

¢|13n0ON =(s1915n2 97)
S91e(0s! €91

(L1g=u) saie|os
dds wnid108qg0ARI4 |IN

paALIe aue?

Nd 00} 3e €102 ‘0} Kisenuep

44



Appendix 5

N N + +
ﬂ = N UN WN NN+ 4
- - O e S D + [+
T ot C§ T s 80 x0T B TILE
- vehmen ez Es s RIeviini HOE 01 FOE T E St |t W
et el O PR AT T Y S =
1 o S e ) R -
£ 4 FA3 Tr ar aL 7S¢ (<33 .P¢~ = * + + = + 4.
Y u: vs EE] x] SLC  ap: oLyt 8z T 8 2 A [ AL
[33 9T | Sz sz 8T § €Vl | 60T ospue gt + + + + o+ + + flaseupse)
- < 3 +  + o+ o+ o+ o+ + JwswdgadAl uiqrupe
[ - €C ' 09§ 6LL  BOC 9o ST =™ m P oat Aessy|
o | st @ 4 F et et ot » 5 § 3
e ;n M w u
Wu. m M M E) wy “ u m M W £ &
N o m
m®m>_mc< U:wcwmo_>£& m:___ho._m ETT 2] uonezusjyoeieyn _Nu_.ﬂﬂ—Og dio ® [es1waysoig
sisAjeue agaualojiyd »
Bupuanbas auald YNy $9T
Buyyoud 3NV
I3 Y UEMS:
by
(SLT=u) shesse _.i 'I'l.l..sl.l'll.l.ll“ frire
§ |evi2ojoisAyd 1§ jedjwaydolg L Z
s {so0z} "
- wsrzArierion ArsyxeH SHY

mr>u_"_ {IN Jo uonezuaoeiey) siseydAjod

suope|os| [euIBLIO -IIAX 193SN|D

HIAX 121sn|9 “ds wniisyoeqoae]4

45



Appendix 5

‘Aou *ds juepeds 4

-ABojoyjed ssoig

‘Aou am jueyeds 4 .>mo_o£wn_ SS0J9)

‘Aou *ds juepeds 4 .»mo_o:umm ssol9

‘Aou "ds juepeds 4

-ABojoyyed ssoin

saneizg | wpakwonpliz

Aypiqndaosng opoiqnuy

oL
1zs
s
188
911
8iL
sLL
161
aeos)

‘pasodoad n. _E.tu&nu aweu Y3 Yd1ym o4 “ds
winp31I0qoAn] [9A0U B Juasaidal ZTS B ,9TL

mmm>_ma< anauaboljAyyg

46



Appendix 5

LRC K J
)

L 25K JC SR

efdel o fal olied

UN

)

UN
uwymBesl 9 oussuli

CRRCRE 2

o (2]
| + i +
) +
+ +
+ +
H o B Sessainy|
5 = sevpplyp supfisy
o = exzjfury
- - __eweNg
F0 toRInposd
&) &) 109N %2
5 . .28
+ + 3.9
[ B T oshd
[ TR . T Aeszy

891 ‘ds wnyajoeqoasliys

a - DL HO-Z0:L1D
oo [y} [5]3 HO 0:219-0%
z . Ve HOE 0:04
(318 €8 i 98M 1121008
20 [ . .= HOTO:s10om
z 3] sT HO-t:510-0%
a . oL ~ 0@
@ x: [ 95m Li9b
- 58 982 OLM 1:94PDM 1D}
ve vt (1] 0:g1oosmum
yse I £05 (1] 0361908}
B9 9 e PRV kg

891 -ds wnue)oeqoasiiyy

| wniydospAsd 4

. .n.“Emthw o w> winfiydoiysAsd o

fupunds 4

luepeds o

wnyydosphsd 4 |

*SA wnjiydoaysfsd 4

Aou “ds juepeds o ->mo_n.==wn_ S$S0ID)

47



Appendix 5

m._ame:o 0J}IA U}

’

OAIA Ul m._ouow,.u_aooco_m._; -juepeds 4

S10)9B4 992Us|N4A Jo uonebiyseau|

ABojoyjedoysiy - jyee "9

ABojoyjed
SS0.9) -ljyee -

‘pasodosd si yjyoo )
weu ayy yaiym 104 “ds
wn3390qoasiiy) [3aou

e Judsaadal z9) g 891

89 'ds wnia1oeqoashiy)

48



Appendix 5

4 €i0e
r4 Loz

sjuswless) sjojquUe 0} JULIS|Ses eq uey .

zioz Loz

+amog s
oL

M9 $e8u3 %E9 k49

@ © ¢ N O

QMOE S98E3 %05 0z

soses a)ysoube)g

(amon)
aseasi(q 19)eM pjo) jesajoeyg

si0}o8} esusjniA Ajgeqosd
suopauny umowjun Yyim sugejoad eidiyiny

(oejoswep o) uiejoid Japodsuesy
(eejaswep o ‘wniejinbue *7) asesodsuel)
UOIJANOB-|[99 [ELIBJOB] Y)IM PRJRIJOSSE SBUS0)

s})|nsay aouanbag HSS

K1an029Yy Jaquieys -0AJA uf

49




Appendix 5

d
pogysumaid gzg AT UOISSIICHA J0300A

L=

ABANATYANAAA YRRAIA]
SIpRIbuIUW BLISSSION -

-g j[e220206uiusay

uondsajoxd

o jejuowpadxa

lejuswuedxy

ﬁ

sopndad anbiun

sadojida anbiun

suiajaid Jenjjasenxy

ueBpuy Bujspuosg

suajoud 31y

saphidad Buneubig

suiajaid senj8aeIx3

ﬂ

swazord iy

50

sapndad Bujeubig

sulayod iejnjooenxg

surdyoud [y

suojBas uiajosd suebounww syapeid ¢«
8JeM}JOS SOIJeliojujountuwli Jo asn

4 ..Ir_nul.l_.i....; *l L

LR TR T

winjrydosyofsd

upojdwegs
Aq pemnuene aagly

- »,

——

pozjuluULIc) pue prag




Appendix 5

SIV-HWS  LISAYWT IW-SOD-MUd SHI-MYS  SHI-MYAY

._._ ..1_ _ﬂ

sSpluow|es |\ U] aJeuwnjos o

g 3 R
(%) @duspeAlLg

ueBIyoI ul aJeUWINJOD WNIIS)IBGOAE]

2} € BIA p adxo g
paq| sutajoad iejjebey 91-
(z102Z ‘evy)) epie; eforspiempzc
JOJO0A € BIA possaldxo g-
paq| sulajoud ozLg-
(Z10Z ‘Aien) seroswep wnuayseqoyoyqd ¢

S3) EPIPUED SUIDIDBA SAI}DJO O} PEd| AN -

sa|dwexa ysij AN

51



Appendix 5

radpunaad

+

“dyyns

PIIUOIIIS "\

(D]

iquws ‘dsgns

PRjUGLILS "\

FRpHOsLLEdsgns

REIIOW(ES Y

iuadowon e

“dsqns

PPRILOWIES 'Y

eRBRIUOIujes

ERDIUOWES

veg>
uosAWOjol
anjgyeqg

{xo0) - 2s01ng

A /2] uonleay ISL

3s05x3p

{%00%) + -
{%00%) +
{xo0} -
{xo01)+

¥ uonanpoid

TR0

V1S SV SnLjost

Aaadwe eas uj eprojuowes 'y

52



Appendix 5

Allunww) jo vanenraz  96USIICYIASHA uoig

eya|ddeuwsoy)

uebiyaiy Aeg meuibeg uisucasip obeqauuim exey

UISUGR ARG USBID) aAIY x4

B o oo | w | LSS [Tpaoig
_,4|sqtl. %TE
L | e wowe | wo | BEASTTynae
L ™ | FEE | 96 TE ) =53
e aomo | o | BB oo
v [T | gl %17
| WS
e oo | wo | BLI/EE) [e234
T om T W | 1 %S
S ol (se1/fTOT) |
|N-.| ,_, “ oo m v RS |eYI9JUON

L (73732410
™ | eylo
i w "™ . w jeyis

53



Appendix 5

‘G270 o) u] asuodsel sunwull

piey ® Jo 3802 o 0} (epows pasuq Juefv
UE JINUISHOD 03 PESh 8q [ EIvg eSubjjeysuul pe3seiu] ASHA WA
sopwqeyoa Aq peBueieyo eq uey iPm sAvmeowy ‘uopeindod w303
oyy jo sonwa —u!.-!v w -ai__!s pue gaied Mmofieh ‘ssuq iynoweBie|
aq Im oyy

Kpunww) paey s83u0d 03 pesn oq yim esuodsal aunwuy

“JN0IJ UMOIG pue ‘ynosy exey
:$01200ds pjuowIES 28Iy} UC PA)SO} O UBY]J JI|M BUIDIIBA
Shoj2edy e jsow oy ‘eBunjgeysnyy yyim siepsy Bugmoliog

(s4ep)

uoELIDIBA
o P soummi Asun g wopruInoRA [
& [ [ 4
L | § | )
="
o et T
! L .t-_.l- !
» ovdung = * g
pes o [ R
(xkop)
Bujduseg

abunjiexsniy YuMm sje) jenul

wnt ovonns G /
1

:un-:n.og J\/u/
uRaid ASHA ssude
©3 S3Uy| 5|13 DROAIRIND Bupdysur)

103234 plruse|d dpoAien3

|-0*0

U8 9 ASHA LSU|

9UI2D.A JUBUIqUIOIDIY ASHA

54



Appendix 5

L002-086| eresodiq 3o soyisesed

IE0EEREEEENEER R EELnrass
i
| T

dds vieusoifipesy

LiRE  OvINE  WLIZAW wWelin e

erasodig uebiyoiy axe

-3 n o weoemnmoemao
[ 3 3 MM NN e
esuepunqe sageja. oBriany

‘dds eraso0dig jo seseasiq

55




Appendix 5

R

2R

8 Loy QN
v '\,1._». \“

ALY

eqeowe payiuapiun

esuepunqge wjeiodig-
pooe;u) uopiodoig-
LTS

epojses
ejeydesyuesys
snBuny snojueww|gn
eqeouys
wjpuodsojduys
eipuodsosd| i
IseoAN

§3388¢8¢g¢
o + T %0
s
ok %0S
£
oz %00}

6661
e
ce6l

| z861L

| 2881
8881
ossL

%0
- %08
" %00}

56



Appendix 6

From: Marcquenski, Susan V - DNR

Sent: Wednesday, November 21, 2012 12:39 PM

To: Jensen, Peter J - DNR; Branstad, David A - DNR; Bremness, Randy L - DNR; Kobernick, Vince H -
DNR; Krueger, Deborah L - DNR; Walters, Becky J - DNR; Lindenberger, Gary A - DNR; Kaas, Alfred -
DNR; Komassa, John J - DNR; Giehtbrock, David - DNR; Engel, Marty P - DNR; Andre, Matt R - DNR
Cc: DNR DL WD FH Fish Brd; Kebus, Myron J - DATCP; McGraw, Paul J - DATCP; Ehlenfeldt, Robert G -
DATCP; Kenneth_Phillips@fws.gov; ling.shen@dnr.state.mn.us; Corey Puzach@fws.gov;

Becky Lasee@fws.gov

Subject: Cutthroat trout virus isolated from adult BNT at the St Croix Falls Hatchery

Hello Everyone,

In routine testing of ovarian fluids (150 females sampled as five-fish pools for a total of 30 tubes) from
the captive adult brown trout broodstock at the St Croix Falls hatchery this Fall, the La Crosse Fish Health
Center isolated and confirmed Cutthroat Trout virus (CTV) in the samples (see Corey Puzach’s e-mail
below). The St Croix Falls hatchery has reared captive brook and brown trout broodstocks and their
progeny for over 30 years and this is the first time a virus has been isolated from fish at the hatchery.
Cutthroat trout virus was not isolated from the brook trout broodfish ovarian fluids, nor the fingerling
brown trout and brook trout that were sampled in August prior to Fall stocking. There has not been any
sign of gross pathology , morbidity or mortality in the adult brown trout at any time this Fall.

This is the first time that CTV has been isolated and confirmed in Wisconsin, and by this memo, we are
reporting it as a foreign/ exotic pathogen to DATCP per ATCP 10.66 (1) (a).

One question that has come up is whether this is a new infection or whether it may have been present,
but undetected in the recent past. In consultation with Dr Tom Waltzek at the University of Florida, it is
possible this is a new infection. We have routinely tested the St Croix Falls broodfish and progeny, and
the progeny that were transferred to other DNR hatcheries each year for the past 30+ years and CTV
was not isolated. However, Dr Waltzek pointed out that certain cell lines may be more or less
susceptible to various viruses, even if they are the “same” cell line, depending on the lineage of the cell
line and how many passages of the cells have been made. This year we are using the La Crosse Fish
Health Center instead of the WVDL to do most of our virus isolation work. It is possible that their CHSE-
214 cell line is slightly different than that of the WVDL, and that might explain why we are detecting this
for the first time. Also, the type of cytopathic effect that the virus causes in not dramatic- cells simply
enlarge and become grainy as you can see in the attached images from Corey. So it is possible that this
subtle form of CPE may have gone unremarked in the past. Dr Waltzek offered to sequence our isolate
so that we can compare its genome with other CTV isolates, which may help us figure out the source of
the virus. Corey will send our isolate to Dr Waltzek November 26 and the genetic testing will take a few
days.

I have attached two scientific papers about CTV. This virus is in the Hepeviridae family, and this family
of viruses also includes the human pathogen Hepatitis E virus. CTV has been isolated from ovarian fluids
from many species of trout, including brown trout, in Western states and Atlantic salmon from New
Brunswick. CTV infections have never been associated with disease or mortality. The virus is very stable
in the environment, and anecdotal evidence suggests that infected fish may be life-long carriers, with
viral shedding resuming during spawning periods when fish are immunosuppressed by spawning
hormones.
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I have also attached an issue brief on CTV that Ken Phillips and others of the Great Lake Fish Health
Committee developed a few years ago to assess the risk to fish in the GL basin. Itis an excellent
document, with the key message that this virus is not likely a serious pathogen of trout, but its effect on
coolwater species is unknown.

There has been no direct or indirect movement of eggs or fish from western states to the St Croix Falls
Hatchery. The hatchery is located above the St Croix River and broodstock raceways are not enclosed.
The hatchery water supply is obtained from a series of drain tiles that are buried under the city of St
Croix Falls. No surface water is used at the hatchery. At present, there is no logical source of the virus.
Batts et al. suggest that CTV is likely more widespread in the United States than is currently known.

We had planned to do our routine lethal testing of the SCF brook and brown trout broodstock in early
December and will follow through with that December 4 and 5. We will collect tissues for virus isolation
and bacteriology. Pending the CTV diagnosis, the hatchery is currently holding fingerling SCF strain
brook trout, SCF strain brown trout and Timber Coulee strain brown trout that would usually have been
stocked by now. We can include those groups of fish in our sampling if the FM board or DATCP so
advises. The hatchery cannot hold these fish indefinitely, so we will need to discuss the disposition of
the fish at the hatchery.

| would like to test fish from several locations in the St Croix River for CTV next spring to see if the river
might be a reservoir of infection.

Peter Jensen and | have spoken about biosecurity at St Croix Falls and Osceola hatcheries and we feel
existing day to day practices will contain the virus at the St Croix Falls hatchery. These practices include
using separate equipment when working on different lots of fish, disinfecting equipment, sanitizing
hands, and working with the aduit brown trout broodstock last, if there is a need to work with more
than one group of fish on a given day. Since St Croix Falls and Osceola are a work unit and staff travel
daily between hatcheries, staff should have dedicated sets of raingear, waders, etc. for use at each
hatchery. Pete and the hatchery staff will need to discuss how they accomplish their weekend
rotational work duties, to minimize any spread of the virus between facilities.

In the long term, we will need to reflect on how best to operate the St Croix Falls hatchery and make the
best use of its production. It is likely that the virus will persist in the broodfish.

Ken, could you please forward this information to the GLFHC? The St Croix Falls hatchery is not in the
Great Lakes basin, but | think the members will want to know about this isolation.

Please let me know if you have any questions,
Sue
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Coho fry

Muskies
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From: Batts, William [bbatts@usgs.gov]

Sent: Thursday, January 24, 2013 7:05 PM

To: Barbash, Patricia

Cc: Coll, John; Jim Winton; Yamashita, Coja; William Batts; Gael Kurath
Subject: Bellefonte PA CTV sequencing results

Hi Trish (and all collaborators),

Your Bellefonte PA brown trout isolate (13-019) was indeed a cutthroat trout virus strain. It has
a unique sequence signature when compared to nearly 100 other CTV isolates we have
processed. It could not be compared to the Atlantic salmon isolate in New Brunswick, since my
primer site is not in the GenBank accessioned sequence by Kibenge. They reported a dual
infection with ISAV.

The region I compare is 262 nt long and lies between the two primers that you have. Bellefonte
CTYV is grouping separately from the large sub-lineage "A" that our paper in Virus Research
describes with greater than 19 nt differences from the next closest virus isolate. This results in a
7 to 10% nt difference for the majority of those isolates in "A". We are putting together with
Scott LaPatra another paper that will describe another sub-lineage "B" from Idaho, which is
about 25% nt different from the "A" isolates.

See below for some of the relevant comparisons with the Bellefonte isolate, starting with some
viruses that were the closest by a ClustalW distance tree, then includes other relevant isolates,
such as ones from brown trout.

nt different % different

Glenwood Springs, CO RT 2008 19 7.3
Poudre, CO CTT 2008 19 7.3
Pitkin, CO CTT 2008 20 7.6
Saratoga, WY BNT 2008 25 9.5
Mt Shasta, CA BNT 1988 22 8.4
Ford, WA BNT 1990 24 9.2
Heenan Lake CA CTT 1988 (type strain) 22 8.4
LaPatra UAS ID (sub-lineage "B") 66 25.2

I hope this makes some sense to you. It would be nice to know how close Bellefonte is to the
Wisconsin and New Brunswick isolates. Maybe you can check with the Wisconsin lab to see if
they used the same primers that you used. According to our paper, the New Brunswick isolate
should have been 7% different than the Heenan Lake 1988 isolate. Not far off of yours compared
to the Heenan isolate too (8.4%). The top four (Glenwood to Saratoga) were closer by the
distance method program I used, not the ideal one for publication grade data, but usually
informative.

Bill
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Draft Epizootic Epitheliotropic Disease Virus (EEDv) at

Marquette State Fish Hatchery Briefing Paper
February 3, 2013

Hatchery Background

Marquette State Fish Hatchery (MSFH) is located at N46.468056, W87.355833 in Marquette
County, Michigan. This facility is the State of Michigan’s char broodstock and production unit
and rears brook trout (Assinica strain - AS) and lake trout (Lake Superior Inshore Lean — LS and
Seneca strains - SE) along with splake. Captive broodstocks are maintained for Assinica strain
brook trout and Lake Superior Inshore Lean lake trout. The Lake Superior Lean stocks were
derived from wild Lake Superior Lean stocks taken from various locations from the Marquette
area west to the Apostle Islands in Wisconsin in 2001, 2003 and 2004. All Seneca strain lake
trout are from federal hatchery broodstocks. Of the approximately 250 to 300,000 yearling
Seneca strain lake trout reared annually at MSFH, 100,000 of these fish are reared to meet 1836
Tribal Consent Decree requirements. Annual production is between 32,000 to 48,000 kg
annually depending on fisheries management needs. FY2012 production is detailed in the
following table and the projected FY2013 rearing is similar.

Table 1. FY2012 Marquette State Fish Hatchery Production

Species Stage | Number Kgs
BKT AS A 1,133 650
BKT AS FF 31,695 913
BKT AS SF 12,215 100
BKT AS YR 53,343 4,644
LAT SE SF 27,045 148
LAT SE YR 275,964 6,042
LATLS A 1,487 1,103
LATLS YR 146,571 4,149
SPL YR 218,397 15,978

The production facility has 14- 7 m® indoor tanks (98 m® total) and 11- 100 to 114 m> outdoor
raceways. There are an additional 8 - 100 m® outdoor broodstock raceways. The indoor tank
room uses up to 6,400 Ipm from protected groundwater wells which goes directly to the hatchery
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discharge at this time. The outdoor raceways use 100% surface water (Cherry Creek). The
broodstock building is at the head of the water flow and receives 11,300 Ipm of UV treated
Cherry Creek water as first pass water. After passing through broodstock, the water is bypassed
to the effluent treatment system with no serial reuse in the production raceways. The rest of the
outdoor rearing complex receives 22,700 Ipm from Cherry Creek which is not UV treated at this
time. The upper production raceways are divided into two groups with five raceways in the first
building (RW1-5) and six raceways in the second building (RW6-11). The upper production
raceways receive the flow as first pass water and the effluent is serially reused in the lower
production raceways before it goes to the effluent treatment ponds.

EEDv Background

Epizootic epitheliotropic disease virus (EEDv) is a hexagonal, unenveloped herpesvirus
(Alloherpesviridae) that is 100-105 um in size (Bradley et al. 1989). The virus affects lake trout
skin and has not been shown to affect any other species except for lake trout (McAllister and
Herman 1989). The virus often kills quickly following non-specific clinical signs such as
epithelium lesions (often with fungal infections), lethargy, and unusual swimming patterns
(Plumb and Henson 2011). The only internal clinical sign is swelling in the spleen. It is a stress
mediated disease agent that causes epizootics at temperatures from 6-15° C with peak activity
between 8-10° C (Plumb and Henson 2011).  There is evidence for both horizontal (Bradley et
al 1989 and McAllister and Herman 1989) and vertical transmission (McAllister 1993 and
Kurobe et al 2009). Since this is a herpesvirus, it is likely to stay in a latent form in both
cultured and wild reservoirs (Plumb and Henson 2011).  Currently, there are no cell culture
techniques available for this virus and the only detection methods are PCR assays, full genome
sequencing, and histopathology.

The virus was first described in the late 1980s at MSFH along with Iron River and Pendill’s
Creek National Fish Hatcheries and Bayfield and Westfield State Fish Hatcheries in Wisconsin.
The initial epizootic killed approximately 15 million fish in these hatcheries from 1985-1989
(Plumb and Henson 2011). Similar mortality events, although with smaller losses, were also
seen at New York State Fish Hatcheries in the early 1980s (John Schachte, NYDEC, Personal
Communication). Mortalities from 65-95% in production lake trout were documented from
1985-1987 at MSFH with a total mortality of 4.1 million fish at that facility and similar high
mortalities were noted at all affected facilities. It is suspected that the epizootic started in 1983
as the result of extreme drought conditions along with unusual rain events that created nitrogen
supersaturation issues at MSFH which caused the loss of 75% of the fingerling lake trout by
August 8, 1983. These fish were noted to have some similar clinical signs to those observed
later in the epizootic. Additional analysis of historical information for MSFH from the 1950s has
found evidence for clinical signs of a pathogen that looks very similar to EEDv and caused some
mortality at that time.
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In 1988, the Michigan Department of Natural Resources (MDNR) decided to fully depopulate
and disinfect MSFH and to disinfect by chlorination (20 mg/1 chlorine) the Cherry Creek
watershed upstream of the hatchery through and including the outdoor raceways on June 15,
1989. In May 1988, a total of 232,423 yearling lake trout weighing 5,014 kg (mean size of 46
fish/kg) from MSFH were buried with 1,000 Ibs. of quick lime (John Driver, Interoffice
Communication May 9, 1988). Similarly in April 1989, 431,500 yearling splake weighing
17,400 kg (mean size of 24.8 fish/kg) and 703,000 fingerling lake trout weighing 10,800 kg
(mean size 65.1 fish/kg) were buried in the K&W Landfill in Ontonagon County, Michigan
(John Driver, Interoffice Communication April 10, 1989). The outbreak in the 1980s at MSFH
has been speculated to be related to high gas supersaturation issues, drought conditions, and
likely excessively high rearing densities. The combination of these factors could have created
excessive stress that may have triggered the 1980s EEDv epizootic at MSFH.

The most recent prior detection of EEDv in the Great Lakes Basin was from Wisconsin DNR’s
Bayfield State Fish Hatchery in 2003 and were from Lake Superior Apostle Island stocks. There
were also possible detections of EEDv in Wyoming waters and hatcheries in 2009 (Steven
Sharon, Wyoming Game and Fish Department, Personal Communication). The current opinion
among fish health professionals in the US is that EEDv is likely to be an endemic virus to the
Great Lakes Basin.

MSFH 2012 Disease Chronology to Date

Initial and unusual increases in lake trout mortality were noted in the period from September 15-
20 and mortalities continued to increase through November and December with one raceway
series showing increases through early January. Mortalities in all five production lake trout
raceways have leveled off and are unchanged for some time. Observations of the fish have also
indicated that lesions are healing and fish are recovering from the infection. No other increased
mortalities were documented for any of the broodstock or production lots. Figure 1 displays
percent mortality by raceway and strain.
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Figure 1. Cumulative percent mortality of lake trout at MSFH from September 15, 2012 to
January 15, 2013.

Cumulative Mortality by Raceway and LAT Strain
from 9/15/2012 to 2/1/2013
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Initially, it was thought that the two MSFH production lots (P-LAT-LS-D-11-MA, P-LAT-SE-
D-11-HI-MA) that demonstrated prolonged mortalities had a Bacterial Gill Disease (BGD) or
Coldwater Disease (CWD) as they exhibited typical CWD symptoms such as

ulceration, secondary fungal infections, and the presence of large levels of Flavobacterium
psychrophilum. In September, MSFH Staff observed that lake trout in Unit RW5b had what
looked like BGD with fish near the surface, stressed, and “jumpy” with staff movement. Fish
were sampled from this unit, gills checked and some bacterial presence was confirmed upon
examination. A study request was submitted to treat these raceways for the BGD, under the
Chloramine-T Investigational New Animal Drug (INAD) program. After a study number was
assigned, the raceway was subsequently treated with Chloramine-T on 9/18/2012 and 9/24-
26/2012. Fish were sampled from RW5A (LAT-LS), RW5B (LAT-LS), and RW6 (LAT-SE)
and sent to Michigan State University-Aquatic Animal Health Laboratory (MSU-AAHL) for
analysis on 9/26/2012. MSU-AAHL reported that CWD disease was consistent with the
pathology and Flavobacterium psychrophilum bacteria were found and the fungal infection was
likely a secondary issue. A treatment of Aquaflor was recommended by MSU-AAHL and
rearing units RW5A (LAT-LS), RW5B (LAT-LS), and RW6 (LAT-SE) were treated with
Aquaflor on 10/08-19/2012 and 10/29-11/4/2012 with little or no effect. Units R4A and R4B
(LAT-SE) were treated with Aquaflor on 11/5- 11/15/2012 with no effect. MSFH staff increased
biosecurity measures, picked all mortalities at least daily, and increased raceway cleaning,.
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September samples were analyzed and no viruses could be isolated by early November. MSU-
AAHL staff noticed dermal changes such as pale patches, hemorrhages in the eye, and patches of
fungal infections and suspected EEDv was the causative agent (Figure 2). Additional samples
were sent from MSFH to MSU-AAHL on 11/8/2012, shared with Gavin Glenney (USFWS-
Lamar), and were presumptively determined to be EEDv positive on 11/14/2012 by him.

Figure 2. Photos of MSFH lake trout with dermal changes (MSU-AADL Lab Photos).

The following 11/14/2012 email message to Dr. Mohamed Faisal summarized Gavin Glenney’s
findings:

"I have finished running your samples with the real-time assay and the first round of a nested assay we use.
Both tests indicate your samples are positive for EEDV. I separated out the gills and skins you had pooled
and ran those individually. For the real-time assay, I ran 8-gills, 8-skins, and the 8-kid.spleen samples for
Case 121108-1 (P-LAT-SE-D-11-HI-MA). I only ran 8-skins and 8-kid/spleens for the real-time assay for
Case 121108-2 (P-LAT-LS-D-11-MA) due to space constraints on the 96-well plate. Every sample came up
positive for EEDV. Some of your samples were hotter than my plasmid, which was nice to see I did not
contaminate the samples. It was odd for me to have such hot EEDV samples, since we are used to barely
detecting it in the wild fish we generally look at. I then picked 6 of the hottest samples you gave me and ran
the first round of a nested assay we have. All these samples were positive for the first round band of 324bp
(photo attached). This assay uses a different primer set than the real-time assay, so these samples are both
positive by two different primer sets for different location on the same gene. Both of these assays have been
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tested and have shown negative results for both SALHV I and II, and CCV. However, neither of our assays
are published and since we can not culture this virus, we usually sequence to make sure it is not anything
else. Did you want us to do this, or would you like to do that in your lab to verify? Do you have easy access
to sequencing equipment? We have to schedule a time to use a sequencer in the genetics lab here at the
North East Fishery Center, and sometimes it takes a while till the machine if free. Now you know where to
get plenty of positive tissues. "

To confirm this finding, MSU-AAHL sequenced EEDv from the same samples on 11/27/2012.
The calculated phylogenetic dendogram (Figure 3) based on this sequencing showed almost
100% identity between MSFH isolates and previous samples from Wisconsin. Sequencing also
showed substantial differences with other viruses in the same family which ruled out other
potential viruses using data in part from Waltzek et al. (2009).

Figure 3. EEDv phylogenetic dendogram based on Waltzek et al. (2009).
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MSU-AAHL has also analyzed fish from Lake Superior strain lake trout that originated from the
donor broodstock lake trout that founded the current captive broodstock at MSFH. These fish
were brought into the MSU-AAHL Quarantine Facility for fish health clearing and are progeny
0f 2003-2004 fish from Marquette Harbor MI area reefs. No EEDv have been detected in these
fish which indicates that this broodstock did not carry EEDv.

We have examined the available length-weight information for these lake trout lots and overall,
they continue to grow at or above expected values.

Some unusual abiotic conditions have been noted at MSFH including a severe long-term drought
with likely higher than normal water temperatures and a number of intense precipitation events at
about the time of the start of the mortalities which greatly increased sediment loads into the
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production fish raceways. Additional analysis will be done on these and other abiotic factors to
see if they could be a trigger for outbreaks.

Next Steps

The MDNR is treating this epizootic as we would any other restricted disease outbreak. Our
strategy is to determine where it is in the hatchery and the prevalence in positive rearing units
along with changes in these rates over time. This information will used to decide the disposition
of these fish. Initial position is to use a similar control strategy as we do for Bacterial Kidney
Disease (BKD) and not stock fish in excess of 10-15% prevalence in Great Lakes waters,
although we may use these fish in inland waters. We will also take into consideration the titer
levels of the virus as part of the stocking decision.

To obtain the needed information, MDNR and MSU-AAHL developed a tiered sampling
strategy to fully delineate the positive parts of the hatchery and to begin the trace back process
on the origin of the virus (Appendix 1). The first tier of this strategy was implemented by MSU-
AAHL and MDNR staff and non-lethally sampled broodstock and lethally sampled production
fish during the week of December 18, 2012. The following samples were collected that week:

Marquette State Fish Hatchery EEDv Sampling

12/2012

Lot Likely Sample | Pool | Total | Lethal/
Unit Sex | Species Year | Lot Size | Positive Purpose Size Size | Pools | Nonlethal
BT-3 BKT 1,058 | Unknown P/A 60 5 12| L
BT-4 BKT 1,394 { Unknown P/A 60 5 12 |L
R-01A BKT 13,384 | Unknown P/A 60 5 12| L
R-01B BKT 10,648 | Unknown P/A 60 5 12| L
R-02A BKT 12,016 | Unknown P/A 60 5 12| L
R-02B BKT 12,256 | Unknown P/A 60 5 12 | L
R-03A BKT 17,530 | Unknown P/A 60 5 12 | L
R-03B BKT 16,882 | Unknown P/A 60 5 12| L
R-04A LAT-SE 123,747 | Yes Prevalence 60 1 60 | L
R-04B LAT-SE 111,293 | Yes Prevalence 60 1 60 | L
R-05A LAT-LS 69,800 | Yes Prevalence 60 1 60 | L
R-05B LAT-LS 58,883 | Yes Prevalence 60 1 60 | L
R-06 LAT-SE 41,396 | Yes Prevalence 60 1 60 | L
R-08 SPL 60,062 | Unknown P/A 60 5 12| L
R-09 SPL 66,694 | Unknown P/A 60 5 12| L
R-10 SPL 63,191 | Unknown P/A 5 12| L
R-11 SPL 62,644 | Unknown P/A 5 12 | L
R-16A BKT 301 | Unknown P/A 5 6| N
R-16B BKT 301 | Unknown P/A
R-17A BKT 489 | Unknown P/A 5 12| N
R-17B BKT 87 | Unknown P/A
R-20A LAT-LS 419 | Unknown P/A 5 6 | N
R-20B LAT-LS 201 | Unknown P/A
R-21 LAT-LS 150 | Unknown P/A 5 12| N
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420 | Unknown P/A 4| N

264 | Unknown P/A

149 | Unknown P/A 12 | N

125 | Unknown P/A 6 | N
99 | Unknown P/A 6| N

124 | Unknown P/A 6| N

100 | Unknown P/A 6| N

| Federal
Broodstock 24

Sampling will continue at MSFH as outlined in the sampling plan in Appendix 1.
Test Results

During the week of December 17, a total of 1620 lake trout, splake and brook trout were
collected and submitted for EEDv analysis to the MSU AAHL. A summary of the test results
received from Dr. Mohamed Faisal through February 1, 2013 are detailed in Appendix 2

Brook Trout. A total of 24 5-fish pools of brook trout from 2 broodstock rearing units and 52 5-
fish pools from 6 production rearing units were tested with gPCR. All tests were negative for
brook trout. No additional sampling or testing will be done at this time for brook trout.

Splake. A total of 12 5-fish pools of splake from 4 rearing units were tested with qQPCR and
initially 2 of the rearing units (3 of 4 pools) were initially positive for EEDv. Retesting of
positive pools and all remaining pools are found to be negative. No additional sampling or
testing will be done at this time for splake.

Lake Trout. A total of 48 5-fish pools of broodstock lake trout from 10 rearing units were tested
with qPCR. Fish from 2 rearing units (RU 22 and 22B — Same physical unit) of broodstock lake
trout were positive for EEDv (3 of 4 pools). Additional sampling and testing will be conducted
to determine prevalence and intensity.

All 5 rearing units of production lake trout were positive for EEDv. Prevalence for LAT-SE
ranged were 58% and 78% for the two raceways with completed samples. The majority of the
LAT-SE samples demonstrated low or very low titers with individual samples from one raceway
to be completed. Prevalence for LAT-LS ranged were 10% and 97% for the two raceways
sampled. Similar to LAT-SE, LAT-LS titers were low or very low for individual samples.
There is also some evidence that titer levels are declining with recovery of the fish.
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Appendix 1. Marquette State Fish Hatchery EEDv Sampling Strategy - December 13, 2012
First Round of Testing

e Objectives
o Determine locations of pathogen in hatchery and system including Cherry Creek
o Determine prevalence in known and presumed infected rearing units

e Test — Samples are arranged in testing order
o Sample and test non-symptomatic fish randomly in uninfected lots for

presence/absence
=  Use sample size of 60 fish in each rearing unit with lots of 5 fish (12
samples)

®  For broodstocks, randomly and non-lethally sample raceways with
combined samples where raceways are shared. Use sample size of 60 fish
in each raceway with lots of 5 fish (12 samples). We will need Tom
Loch’s assistance with this sampling.

o Sample and test non-symptomatic fish randomly in known infected LAT rearing
units for prevalence

® Individually sample fish with a total sample size of 60 fish per rearing
unit. Fish should not be pooled.

o Sample and test LAT-SE federal broodstocks that were source of LAT-SE in
production for presence/absence

= Determine contributing lots of federal fish to fish reared at MSFH.

= Iftissue samples are available from the LaCrosse National Fish Health
Laboratory, test at least 60 fish from each lot using pooled samples of 5
fish (12 samples).

s If tissue samples are not available, randomly and non-lethally sample
raceways at the contributing federal hatcheries with combined samples
where raceways are shared. Use sample size of 60 fish in each raceway
with lots of 5 fish (12 samples).

e Laboratory Methodology
o qPCR and confirm all positive samples with sequencing or other agreed upon
method

Second Round of Testing

e Objectives
o Determine prevalence in known infected rearing units
o Determine pathogen presence/absence in Cherry Creek
o Develop data to begin to determine pathogen reservoirs and re-emergence
e Test— Samples are arranged in testing order
o Sample and test fish randomly in infected rearing units from Round 1 for
prevalence
* Individually sample non-symptomatic fish with a total sample size of 60
fish per rearing unit
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o Test archived samples of past production lots of LAT-LS and LAT-SE to
determine history of presence/absence of EEDV using 60 fish samples pooled into
5 fish pools of each lot with available tissue.
o IfLAT broodstocks are found to be positive in Round 1
= Test archived broodstock samples back four years at a time until negative
for two consecutive years.
»  Use 60 fish samples pooled into 5 fish pools of each lot with available
tissue.
o Test archived Cherry Creek samples from last three years for presence/absence
= Use sample size of 60 fish for each species with lots of 5 fish (12 samples
max per species)
e Laboratory Methodology
o gPCR and confirm all positive samples with sequencing or other agreed upon
method

Third Round of Testing

o Objectives
o Determine prevalence of EEDv in past production lots of LAT-LS and LAT-
SE
o Determine of pathogen prevalence in Cherry Creek
e Testing
o Test archived LAT-LS and LAT-SE for lots for which tissue is available using
60 fish samples for each lot.
o If Cherry Creek is found to be positive in Round 2
= Test all available archived samples individually
* Collect and test new samples above and below hatchery with samples
sizes of 60 fish per species
e Laboratory Methodology
o gPCR and confirm all positive samples with sequencing or other agreed upon
method
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Appendix 2. Initial EEDV test results for Marquette State Fish Hatchery by Rearing Unit
as of February 1, 2013

Production Brook Trout (tissues included pools of gills, kidneys, and spleens):

BT-3 (12 pools of 5 fish) — 0/12 positive by gPCR
BT- 4 (12 pools of 5 fish) - 0/12 positive by gPCR
01A (12 pools of 5 fish)- 0/12 positive by gPCR
01B (12 pools of 5 fish) - 0/12 positive by gQPCR
02A (12 pools of 5 fish) - 0/12 positive by qPCR
02B (12 pools of 5 fish) - 0/12 positive by gPCR
03A (12 pools of 5 fish) — 0/12 positive by gPCR
03B (12 pools of 5 fish) — 0/12 positive by gPCR
Production Splake (tissues included pools of gills, kidneys, and spleens):
08 (12 pools of 5 fish) — 0/12 positive by qPCR
09 (12 pools of 5 fish)- 0/12 positive by gPCR

10 (12 pools of 5 fish)- 0/12 positive by gPCR

11 (12 pools of 5 fish)- 0/12 positive by gPCR

Brook Trout Broodstock (tissues included mucus samples collected from the body and within
the opercula of fish):

16A (B-BKT, 4 pools of 5 fish)- 0/4 positive by gPCR
16B (B-BKT, 4 pools of 5 fish)- 0/4 positive by gPCR
17A (B-BKT, 4 pools of 5 fish)- 0/4 positive by qPCR

Lake Trout Broodstock (LS strain) (tissues included mucus samples collected from the body
and within the opercula of fish):

20A (B-LAT-LS, 4 pools of 5 fish)- 0/4 positive by gPCR
20B (B-LAT-LS, 4 pools of 5 fish)- 0/4 positive by gJPCR
21 (B-LAT-LS, 4 pools of 5 fish)- 0/4 positive by qPCR
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23 (B-LAT-LS, 4 pools of 5 fish)- 0/4 positive by qPCR
24 (B-LAT-LS, 6 pools of 5 fish)- 0/6 positive by gPCR
25 (B-LAT-LS, 6 pools of 5 fish)- 0/6 positive by qPCR
26 (B-LAT-LS, 6 pools of 5 fish)- 0/6 positive by qPCR
27 (B-LAT-LS, 6 pools of 5 fish)- 0/6 positive by gPCR

Production Lake Trout (LAT-SE) (tissues included gills):

»  [Titers - 1L-46vL
Production Lake Trout (LAT-LS) (tissues included gills):
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Table 1. MSFH EEDv results through February 1, 2013.

Appendix 9

Sample Tissue Viral

Unit Species #s Pool? Type gPCR Titers

BT-3 BKT #1-60 5/p K/SIG 0/12 pools

BT-4 BKT #1-60 5/p K/SIG 0/12 pools

R-01A BKT #1-60 5/p K/SIG 0/12 pools

R-01B BKT #1-60 5/p K/S/G 0/12 pools

R-02A BKT #1-60 5/p K/S/G 0/12 pools

R-02B BKT #1-60 5/p K/SIG 0/12 pools

R-03A BKT #1-60 5/p K/SIG 0/12 pools

R-03B BKT #1-60 5/p K/SIG 0/12 pools
35/60 4H-2M-

R-04A LAT-SE #1-60 indiv K/S; gill indiv 3L-26VL

R-04B LAT-SE #1-60 indiv K/S; gill 4/10 indiv

R-05A LAT-LS #1-60 indiv K/S; gill 6/60 indiv | 1M-5VL
58/60

R-05B LAT-LS #1-60 indiv K/S; gill indiv 7L-51VL
47/60

R-06 LAT-SE #1-60 indiv K/S; gill indiv 1L-46VL

R-08 SPL #1-60 5/p K/SIG 0/12 pools

R-09 SPL #1-60 5/p K/S/G 0/12 pools

R-10 SPL #1-60 5/p K/SIG 0/12 pools

R-11 SPL #1-60 5/p K/SIG 0/12 pools

R-16A BKT #1-20 indiv mucous 0/4 pools

R-16B BKT #1-20 indiv mucous 0/4 pools

R-17A BKT #1-20 indiv mucous 0/4 pools

R-20A LAT-LS #1-20 indiv mucous 0/4 pools

R-20B LAT-LS #1-20 indiv mucous 0/4 pools

R-21 LAT-LS #1-20 indiv mucous 0/4 pools

R-22 LAT-LS #1-20 indiv mucous 2/4 pools

R-22B LAT-LS #1-20 indiv muUcous 1/4 pools

R-23 LAT-LS #1-20 indiv mucous 0/4 pools

R-24 LAT-LS #1-30 indiv mucous 0/6 pools

R-25 LAT-LS #1-30 indiv mucous 0/6 pools

R-26 LAT-LS #1-30 indiv mucous 0/6 pools

R-27 LAT-LS #1-30 indiv mucous 0/6 pools

H=>1000 copies

M=medium (>100 copies)

L=low (50-100 copies)

VLi=very low (<50copies)
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