"An important scientific innovation rarely makes its way by gradually winning over and
converting its opponents: it rarely happens that Saul becomes Paul. What does happen is that its
opponents gradually die out, and that the growing generation is familiarised with the ideas from
the beginning.”

-- Max Planck

Asascientist and inventor, the above quote is my favorite anong quotes by scientists. In my 35+
years of academic and scientific experience, Planck’s observation has been proven over and over

again.
Herewe go again...

We would like to thank the Council for the effort expended in generating this solicitation. It was
“yeomen’swork”, no doubt. We believe that al of the interested parties would agree that the
Council, the ISRP, the project sponsors and the proposed project’ s partners were under
considerable time pressure. Time “crunches’ often lead to oversight and cutting corners. We
acknowledge that we may have “cut some corners’ of our own in an effort to submit atimely
proposal that met all the Council’ s requirements. It appears that some of the other interested
parties may have felt the need to “cut afew corners’ as well. While we will not argue that we
should have had both our proposals (The Natural Tag —TNT and Automated Scale Image
Analysis- ASIA) ranked in the highest categories, “unranked” — without merit for consideration -
seems “odd”. If this were our opinion alone, it would be easy to dismiss this view as a matter of
sour grapes on our part. However, several objective, uninterested parties have read our proposals
and the reviews, and agree that the reviews (of these two proposals) were, at best, “odd”. Below
we address the issues the | SRP raised regarding Biopar’ s proposals, and offer alternate
interpretations and explanations. We would ask the Council to attach our response to any public
publication of our proposals. In the text below, the ISRP' s comments are italicized, our response
follows immediately.

The Natural Tag:

1) The proposed biometric technology is described by the sponsors as new, while at the same
time described as “ developed in 1985 .

| wonder how Thomas Edison would have felt about such a criticism after applying for the patent
for the “light bulb” 30 years after the first bulb filament experiments were conducted. TNT isa
paradigm-changing technology. The facts are, as stated in the proposal, that while the
fundamental concept was “ developed” in 1985, the basic computing power required to perform
the computationally intensive processes involved has not been available until very recently. Up
until the past few years, to have the kind of computing horsepower needed to run TNT meant you
had to have a supercomputer or you had to be working at a Fortune 500 company, NASA or the
Department of Defense. Great strides have been made in the last few years to both speed up
over-the-counter computing horsepower and processing speeds while also seeing the costs come



down. Directly from the proposal: In the last few year s computing speeds and capabilities have increased
dramatically while pricesfor these capabilities have fallen. Combine thiswith advancesin consumer-grade
and commercial digital camera technology and the market isfinally to a point whereit isready for TNT to be
applied on awide scale. TNT harnessesthe power of over-the-counter technology and combinesit with

specialized expertise. This statement alone clarifies the Panel’ s implication of contradiction.

In terms of the issue of timing, Jean Baptiste Joseph Fourier, a French mathematician credited
with “discovery” of the Fourier series, died in 1830, ridiculed by his peers for the “failings’ (in a
purely mathematical sense) of his work on the Fourier series. It wasn't until real computing came
of age, 130 yearslater, that the full power of Fourier’s contributions were realized. Hoswork is
now the foundation for aimost ALL telecommunications and digital signal and image processing.
Now, we aren’t comparing ourselves to Thomas Edison, Joseph Fourier, or anyone else other
than to note that sometimes innovative ideas , even great ones, aren’t fully realized in their time
because “technology” doesn’'t catch up with “idea’. We don’t think the world should (or will)
have to wait 130 years to see the value of TNT.

The “ establishment-type” review given these two proposalsillustrates how difficult it isto
introduce a genuinely new technology into a well-established system, even when the proposal
being reviewed isin response to a solicitation specifically calling for “New and Innovative
Technologies’. The “disapproving” tone of the Panel’s commentsis clear even to a casual
reader. (We are not relying on our own subjectivity in the matter.) What they are “disapproving”
however, isnot clear. Inthe above comment, isthe Panel implying that we are trying to fool
someone into funding something that really isn’t “new technology”, or is their criticism that we
haven't yet established ourselves sufficiently to request funding from a program directed at
introducing “New and Innovative Technologies’? The implication is that we are either deceivers
or interlopers. We, and others, find this criticism in areview of the scientific merits of a“new
and innovative technology”, “odd”.

2) Apparently, the innovation is that the technology has not been used in the Columbia River
Basin.

The not-so-subtle sarcasm of this comment can be found here-and-there throughout both of these
reviews. Thisisnot just our, the authors, observation. TNT, in and of itself, is an innovation and
to characterize it in the manner chosen above seems inappropriate. Talk to any hatchery manager
and they will tell you TNT isan innovation. Talk to the field biologists responsible for tracking
and managing hard to tag species (they don’t even have to be endangered) and they will tell you
TNT isinnovative. Theissue of innovativenessis not one of locale or species, but whether
technology can be paradigm changing and affordable. TNT is both, as every manager we have
shown it to agrees. “Apparently” the Panel is suggesting that TNT isnot “innovative”.

3) However, a demonstration project is already underway (pictures of fish to be transferred from
an ODFW hatchery to NOAA Manchester) for the ongoing Captive Brood Stock program for
Catherine Creek, Lostine, and Grande Ronde Rivers.



Thisis not an accurate reflection of what was conveyed in the proposal. We understand how a
cursory reading of a single sentence in the proposal might be misinterpreted to mean that aTNT
project was “underway” . From the proposal: “Nez Per ce-Oregon Department of Fish and
Wildlife- Confederated Tribes of the Umatilla Indian Reservation Chinook Captive Brood
Stock program(CBS) sub-project isin fact already underway.” (Emphasis applied here only.)
However, a complete reading of the paragraph renders that interpretation completely
unsubstantiated. Again from the proposal: “ The project we are proposing here will follow these
fish as they mature to spawning, demonstrating the ability of TNT to deal with how a pattern
changes with growth.”

ODFW and the Nez Perce and Confederated Umatilla Tribes have an ongoing captive brood
stock program at the Bonneville Hatchery and Manchester Research Station separate and apart
from what we are proposing. That isthe project that is“underway”. We assumed (apparently
incorrectly), that those familiar with Columbia River Basin issues would have been aware of the
Captive Brood Stock project that has been in progress for severa years, and isin fact in “ sunset”
mode. Because the life cycle of salmon does not time itself with proposal solicitation deadlines
or funding opportunities, the ODFW, Nez Perce, and Confederated Tribes of the Umatilla Indian
Reservation ssimply allowed us to take an initial set of digital photographs, so that the
groundwork would not be missed in a project that is soon to end. If rates of growth, gender
differences, weight and length relationships and individual identification from their already
captive stocks were to be determined, the initial images had to have been taken long before the
funding for this proposal would have been provided. Biopar agreed to do (completely at their
own expense) all of the preliminary work, including at least two more image acquisition events
prior to funding availability. Seems that old adage “No good deed goes unpunished” is still
around.

We do not think the full text would lead anyone to believe that this TNT is project is“ongoing”.
Frankly, given the very negative review the ISRP gave TNT it is unlikely that Biopar will expend
any more time or resources necessary to travel to these facilities this year and take those
additional images. Of more significance however is the fact that we, and other readers of the
reviews, question why the | SRP would want to characterize our submission this way. Even the
casual reader would think the TNT proposal should be disqualified for already beinginuseina
project when in fact it is not. Deception on the part of Biopar is again implied.

4) The technical background is vague with no citations to published scientific or technical
literature. Given that the technology was devel oped in 1985, the lack of citations to publications
istroubling.

The digital image analysis and database management background for TNT is very challenging, to
say theleast. The conceptsit relies upon are beyond the grasp of all but afew highly trained
peoplein theworld. To attempt to go into any kind of sufficient detail would be well beyond a
full year course at a university, much less a 15-page proposal. We would love to have some
citations, beyond the NSF work we have done, but “new” means, well...NEW. It does not mean



“established”. In addition, TNT contains proprietary algorithms and methods we use behind the
scenes to collect and generate our matches and other data sets. None of which would assist a
reviewer in evaluating the scientific merits of the work proposed. We cannot and will not
discuss any behind-the-scenes methods or algorithms we use, just as any technol ogy-based
business won’t open up its source code.

The scientists devel oping the processes used in genetic stock 1D are patenting the genome for
goodness sake.

The fact that something doesn’t have citations may, and in this case does, simply mean it is new-
which iswhat we thought the “New and Innovative’ program was al about. Forty years of
literature exists on image analysis and pattern recognition, biological growth patterns and the
like. Perhaps we should have included references to such topics, but they would have been of
little assistance in evaluating the merits of the work proposed.

5) A National Science Foundation grant is cited by number, but background information on the
results of this grant is insufficient.

WE're not even sure what this statement/criticism means. All we can assume is that the reviewers
didn’t consider NSF' s evaluation of our fundamental research “sufficient”. We could have
included the report in total, aswe did in our ASIA proposal, but as the Panel made patently clear
in that review, they didn’'t even consider it because it was an “attachment”. Thisis precisely a
case of “we're damned if we do, and we' re damned if we don’t”. Again we would point out the
page limits and that we felt it more important to discuss what we were “going to do” (the
methods and objectives of each sub project), instead of what we “had done’. Please keep in mind
that we had to describe the field work for six separate sub-projects. We are attaching a copy of
the NSF report, should the Council care to read it.

6) The proposal addresses a general need to accurately identify individual organisms with non-
invasi ve technology but does not present a convincing case as to how the work will further the
goals of the 2000 Fish and Wildlife Program, subbasin plans, or other plans. No specific
problemisidentified.

Seriously? Aren't the largest debates surrounding the Columbia System and its dams one of
“people versus fish”, “the impacts of the dams on the fish”, “what’ s happening to the fish?’
Doesn't every sub basin plan, and the mainstem plan for that matter, addressin great and
painstaking detail all of the problems facing salmon, frogs, birds, etc? Don't al projectsthat are
undertaken with BPA dollars for the benefit of species assistance or mitigation have to provide a
measurements and evaluation component for how they will determine success or failure for a
project? How does one collect that data on fish or animals without performing some sort of
population estimate, mark recapture event, etc? Would any other tagging technology such asPIT
tags or coded wire tags be required to explain exactly how their tagging technology would
“further the goals of the 2000 Fish and Wildlife Program?’



We ask rhetorically; “How much isbeing spent annually to clip fins, insert coded wire or PIT
tags, mark fish with otolith tags or perform some other identification on them for upstream,
downstream and returning spawner evaluations?” The Nez Perce Tribe and US Fish and
Wildlife themselves have a court ordered release of approximately 200,000 hatchery raised fish
every year that must be let go with no form of tag at all, including no adipose fin clipping. How
€l se are resource managers supposed to track these fish unless they use “new and innovative’
digital imagery for individual 1D that does not mark or otherwise physically change thefishin
any way?

Thereisnot just a“ general need” for better tagging and data collection mechanismsin the
system — there is a screaming need, in painstaking, laborious, arduous detail, spelled out over,
and over, and over in several thousands of pages of mainstem and sub basin plans adopted by the
Council. In fact, the sub basin and mainstem plans have very specific goals of identifying new
tagging methods for fish and animals. Perhaps the |SRP was correct that we did not spell out in
great detail (in 15 pages) how the technology will work, but we would hope the Council would
agree that there is most certainly a push for better data collection and tagging aternatives —
especially onethat is faster, cheaper and less invasive than current methods.

Not a convincing case for better tagging technology? “Odd”.

7) The sponsors would like to collaborate with numerous agencies in the Columbia River Basin
and have established relationships with groups ranging from high school biology classesto
government hatcheries. Details of imaging technology and data analysis and evaluation methods
are insufficient to judge the scientific or technological merit of the six proposed demonstration
projects.

Wewould “like’” t07??

Is the Panel suggesting that we have duped 20-some-odd biologists and eight different
government and tribal agencies, many of whom have decades of scientific and field experience in
the very subject fields we are discussing?

|'s the Panel suggesting that its time-constrained review of the proposal provides a greater insight
into the merits of TNT than the year-plus these other biological professionals spent actually
evaluating the merits of the proposed work?

The Panel’ s choice to use the word “like” is hardly subtle in suggesting that we didn’t even talk
to these State and Tribal partners before putting this submission together; that we somehow
secretly “hoped” they would open their doors to us if we showed up with “free” BPA money.

Suffice it to say, the design of the TNT proposal — put together with input from all of our project
sponsors - was intended to demonstrate that TNT can easily be deployed, across geographic
zones, across different taxonomic groups and by groups with varying degrees of education and



training. To put it another way given the ISRP’s comment about having a lawyer involved: “If a
high school student can do it, then it’s likely that even alawyer can doit.”

Taking photos at select intervals of time and comparing them to previous photos for “matches’,
plus checking those proposed matches against the unique PIT tag number inserted into each test
subject is not a complex concept. One doesn’t need to understand (or have rehashed) the
technical elements of pattern analysis and machine intelligence. Neither does the proposal lack
specificity sufficient to demonstrate that TNT works across the various animal taxa being
examined. Itisunclear what the Panel needed in detail beyond what we provided in the
submission and beyond what basic scientific method principles one would expect to find in any
field work. What one might reasonably assume from the above comments (in total so far), isthat
the Panel was|ooking for “the status quo” in proposals. We acknowledge that while we did not
provide that exactly, we most certainly provided fully sufficient information to evaluate the
merits of the work proposed.

Asfor the technical issues surrounding image analysis and the data base, we put it in the
proposal thus: Scientists have been using pictures of whale flukes for yearsto ID and track
individual whales. The same principles have been applied to other animals, such as frogs,
zebras, the big cats. Managing databases is nothing new. What is new is applying all the
techniques under one very fast and completely automated system so that it is useful and available
to all resource managers, system-wide.

8) The technology might be useful as a method for scientific research proposals that address a
specific issue, where thereis a need to identify individual organisms without invasive
procedures.

A “nice’, but “left-handed” compliment. Without going into greater detail than what was said
above, TNT has applicability across virtually all animal speciesin the system, not just an animal
that has a specific issue. But if one wants to focus on animals with specific issues, then perhaps
salmon would be specific enough. We believe that being able to tag more salmon for less money
isincentive enough for the Council to want to field-test a new technology purporting to do so.
Doing it without tag loss should “pile on” interest for atest. Automatically identifying the
gender of out-migrating smolt, rates of growth and specific weights and length at any life-stage
furthers justification. Collecting the data without having the kill the animal or install a $150,000
machine at every sampling station " piles on” more “use”’. One would think the “specific issue” of
salmon alone should cause the Council to be interested in field-testing TNT. Especialy in light
of the modest (relative to the “highly ranked” proposals) level of funding requested. No proposal
submitted in response to this solicitation comes close to offering the “bang-for-buck” that TNT
and ASIA do.

9) The sponsors do not present a convincing case that their proposed demonstration projects,



objectives, methods, and products will provide any direct improvementsin the survival or
productivity of Columbia River fish or wildlife species.

Perhaps the Panel misunderstood our proposal. Biopar is not in the business of producing fish,
repairing habitat, making management decisions about the resource, or performing other
mitigation to help species recovery. Rather TNT is designed specifically to help in al these
areas at the fundamental level of data collection. In contrast to the misdirection of the review
comments, answers to the following basic questions may help put the proposal in proper
perspective: 1) What are the specific concerns currently in the Columbia System; and 2) What
methods are currently used to determine animal abundance and perform population dynamics
statistics. In almost every instance TNT can be used for projects designed to answer those
guestions, and do it faster and cheaper. Fundamentally, it is the tagging technology of the 21%
century. But that’ s only the “tagging” element of TNT. The integration of the data allowing
mining of a‘cornucopia of information ranging from the tiniest drainage to an entire eco-
system, is staggering.

At least asimportant is the following: Existing tag manufacturers are not asked to “improves
survivability”; they are asked if their tagging method allows the managers to collect the data
needed to determine survivability. Why thenis TNT being held to a different standard? This
technology is not about improving survivability or productivity, it's about improving a method
which results in improved insight, which resultsin improved action. No tag — be it physical or
digital —ever saved a species. Biologists, with good data, make the critical, species-saving
decisions

. We acknowledge however, that we do not get to determine what makes a“convincing case’ to
the ISRP. The ISRP has stated unambiguously that they do not consider “a convincing case
made’ for TNT. That's “odd”.

10) Although the sponsor s claim successful application of their technology to fish (especially
grayling), there are no peerreviewed citations in their CVs.

Thisis similar to the criticism the ISRP’s made in its review of our ASIA proposal so we will
summarize our response again here. (And actually, per the proposal, the fish most studied using
TNT isO. mykiss.) We didn’t realize that the weight of the CV would be a determining criterion.
Levity aside, this solicitation was intended to seek out new and innovative technology — the
operative word being “ new” . As such, there aren’t any publications regarding this specific
subject because it’s new. That’ s the nature of “new”, innovative, paradigm-changing
technologies. CVswith long lists of publications unrelated to the matter at hand are not Biopar’'s
“style”. This, “burden”, we acknowledge is self-inflicted. It, however, is a philosophical issue,
not one that we feel should be a matter of consideration when reviewing the scientific merits of a
proposal for “New and Innovative Technology Projects’. We remain of the opinion that the
proposal’ s scientific design stands on its own merits. Perhaps the Panel would have preferred
that we had included lists of publications dealing with image analysis, pattern recognition,
algorithm development, and database management techniques or other similar scholarly works —
but we doubt seriously if they would have actually had the time to pull the papers, read the



submission and familiarized themsel ves with the detailed, specific, and highly mathematical
underpinnings of these issues. Partly because that is not really their job, and partly because,
based on their own comments, they wouldn’t have had time to do so for al of the submissions
received. We understand that nobody actually reads these citations, they are only a convenient
(albeit superficial), method to qualify an author. We submit that the CV's provided (if actually
read) fully qualify the authors, and that the proposal’ s scientific design should be decided on its
on merits.

11) If the results of the demonstration projects were published in a peer-reviewed journal, the
findings would have some long-term benefits to numerous focal species.

Again, thisissimilar to the critique we received in our ASIA submission, and so our answer will
be the same. However, since the Panel has inserted the term “long-term”, we feel it necessary to
address that first. Every “long-term” project ever conducted in the history of mankind had to start
“in the short term” and without any “history” behind it. This criticism might be apropos if the
proposal wasn’t in response to a solicitation for “New and Innovative Technology”.

Thisisonce again, in our opinion, a semantic issue. It is our opinion, that the request in the
solicitation regarding “Information Transfer” was most appropriately addressed by those
elements within our control to accomplish. Publication of the results of this work in a peer-
reviewed journal, while highly desirable, is completely outside our, or any other project
sponsor’s, ability to claim as a certainty. We felt, and continue to fedl, that putting down what we
hope might happen, is at best, wishful thinking, and has no place in arigorous proposal. (It's
clear the Panel disagrees on this.) No other project sponsor can guarantee their results will get
published. We would be very pleased to have our work so recognized. Nowhere in the proposal
did we shut the door to that or exclude that in any way. On the other hand, what we can be
certain of islecturing on the results, making the data available for regional public data bases, and
working with our project sponsors (states and Tribes) to assist them in disseminating the
information aswell. Wefind it abit “odd” that the I|SRP should imply that we wouldn’t want our
results published in peer-reviewed journals. We would ask the Council to consider if oursis not
an appropriate response to the inquiry about “Information Transfer”, and that the ISRP' s above
criticismisn’t “odd”.

12) They might be especially relevant to rare and endangered species where there are actually
only a few hundred living animals.

Actually thisis precisely backwards. If you only have afew hundreds living animals, or animals
that are very rare, then you can get away with taking pictures and having humans make matches
from a collection of photographs. Thisiswhat has been happening for 30 years with whales and
frogs.

TNT is most valuable when the library of images is so large humans could never make the match
(trying to match a photo of afish from alibrary of 1 million such fish released from a hatchery)



or for animals where no effective, (or only poor, behavior-modifying, invasive), tagging methods
exists, such asfor certain insects, snakes, frogs, crabs, etc. The fast, automated process of TNT
allows such “problem” creatures to be “tagged” like never before. Certainly TNT can still be
helpful for rare species that you do not want to mutilate in tagging, but it isin no way limited to
such applications, and there is nothing in the proposal to suggest that such limitations are the
case. Likewise, being able to automatically derive other data, such as gender, growth, weight
and length and other useful information from photographs, has proven to be of great interest to
resource managers, including the state and tribal partnersin our submission, who have seen the
technology in action.

13) Theinclusion of a lawyer as a co-principal investigator on this project is not adequately
justified.

Here the | SRP stepped way over the line. The comment is not only “odd”, but highly
inappropriate. Most significantly, combined with the above “odd” comments, it strongly suggests
that the reviewer(s) were less than objective in their consideration of this proposal. First, the

| SRP does not get to choose whom Biopar has as business partners. More importantly, if the
reviewers had bothered to actually read the CV s with an objective eye, they would have seen that
Mr. Stiefel istrained as a Chemical Engineer, otherwise referred to in industry as a Process
Engineer. For the benefit of those unfamiliar with this technical discipline, chemical/process
engineers are trained in the design and maintenance of chemical and physical processes for large-
scale manufacture or processing. It requires detailed understanding of processes, cresativity in
application and invention, and solid math skills. We would hope that it would be clear to the
most casual observer that TNT isnothing if not process. We did not discount Mr. Stiefel’s
involvement with Biopar simply because he took the time and expended the effort to go to law
school. Thereis NO good reason why the ISRP would feel it appropriate to comment in this
manner, especially given Mr. Stiefel’ straining as an engineer.

In Summary:

This technology, digital image ‘tagging’, is coming. We had hoped that this source of funding
would have provided the resources needed to get these technologiesin use in the Columbia River
Basin. We have no shame in admitting our disappointment at these reviews. We are also
disappointed for what might have happened for the high school students that would have
participated; we are disappointed for those that wish to implement non-invasive tagging of the
millions of fish that are tagged in the drainage every year; and we are disappointed for those that
have no existing method of tagging the species they are studying. Considering what we
proposed, and the modest amount of money we were requesting, (most of which was going to
our collaborators, not us), we were hopeful that reviews for a solicitation for “New and
Innovative Technology” would have made the effort to evaluate the actual merits of a proposal
instead of simply checking to seeif it fit the status quo for traditional proposals. The truth of the
matter is. Therisk that both TNT and ASIA represent relative to the extraordinary benefits they



proffer is miniscule. Programs that genuinely consider themselves as supporting of “new and
innovative technologies’ should expect to have to take on some modicum of risk. The TNT and
ASIA proposals suggest no more than a modicum of risk. Nothing new in any of life's
endeavor’s happens without letting go of the “established”. Isn’'t “new and innovative’ the
antithesis of “established”?

Again, we ask the Council to contact our project sponsors listed in our proposal to discuss their
desire to see this cost effective and innovative technology deployed (and their confidential
opinions of the appropriateness of the reviews). They are professionals who deal with the “on
ground” redlities of natural resource data collection, every day. They would not have agreed to
let their names be added to our proposal, or to work with us on this project, if they felt this
project lacked merit or that our “lawyer” was getting in the way.

We grant and acknowledge that the |SRP team had many projects to sift through with little time
for the task. Nonetheless, other disinterested third-parties agree that Biopar reviews were replete
with “odd” criticisms and in one instance (in both proposals), highly inappropriate comments.
We are not asking for a“new” review by the Council. We would simply ask the Council to read
the proposals, not to scientifically review them, but rather to ascertain for themselvesif the
reviews provided by the ISRP of the two Biopar proposals, provided the Council with the
assistance they ask for in determining the best proposals to recommend to BPA for funding for
“New and Innovative Technology”.

In summary, it is our opinion, and the opinion of disinterested third parties that the tone of both
the TNT and ASIA reviews were condescending (in some cases sarcastic), with vague criticisms,
most of which, (we acknowledge not al), have little relevance to the scientific or technical merits
of the proposed work. It is clear to us that, considering the ISRP’ s reviews and the program’s
available funding, that funding through the New and Innovative Technologies solicitation will

not be provided for these two proposals. We do hope however, that we have generated sufficient
interest within the Council; that the Council might consider discussing with us or any of our
regiona partners, how all of usinterested in getting the extraordinary capabilities of both TNT
and ASIA in use as quickly as possible within the Columbia Basin, might accomplish it.

Thank you for your time and efforts.
Paul Skvorc

Director, Research & Development
Biopar, LLC

(907)301-9995

Justin Stiefel
Director, Business Development
Biopar, LLC



