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HABITAT CONSERVATION PLANS

TUESDAY, JULY 20, 1999

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PuBLIC WORKS,
SUBCOMMITTEE ON FISHERIES, WILDLIFE, AND DRINKING
WATER,
Washington, DC.

The subcommittee met, pursuant to notice, at 9:32 a.m., in room
406, Senate Dirksen Building, Hon. Michael D. Crapo (chairman of
the subcommittee) presiding.

Present: Senators Crapo, Reid and Chafee [ex officio].

OPENING STATEMENT OF HON. MICHAEL D. CRAPO,
U.S. SENATOR FROM THE STATE OF IDAHO

Senator CrAPO. This hearing will come the order.

This is a hearing of the Subcommittee on Fisheries, Wildlife, and
Drinking Water on the science of habitat conservation plans. We
intend to have 2 days of hearings on this critical issue. This begins
the series of important hearings.

Habitat conservation plans were authorized in 1982 through
amendments to the Endangered Species Act to address problems
that effectively precluded landowners from conducting lawful ac-
tivities on lands where listed species were present. These plans
have become win/win solutions for both species and landowners.
Habitat needed for the conservation of threatened and endangered
species is managed in a more sensitive manner, while providing
landowners certainty about carrying out activities on their prop-
erty.

Nearly 250 of these plans have been negotiated to date, and ap-
proximately another 200 are in progress. Habitat conservation
plans have been praised by conservationists and private property
rights advocates alike. Clearly, they are and will continue to be an
innovative way to address species conservation and an important
tool for preserving the rights of private property owners.

But, like many innovations, improvements are needed. Groups on
both resource and conservation sides of the debate have raised con-
cerns about policy and science of HCPs. They have been critical of
the protracted and expensive process of negotiating HCPs and the
adequacy of science used to develop HCPs, among other things.

These are valid concerns that must be addressed as more land
is managed under habitat conservation plans. We must be able to
protect species based on reliable, scientific information. At the
same time, we must be able to protect private property by assuring

@)
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landowners that the Federal Government won't reopen negotiations
on plans each time a new issue arises.

As | mentioned, this is the first in a series of hearings. Today
and tomorrow we are going to focus on the issue of science, per-
ceived flaws in the science of HCPs, the gaps in the data, and how
scientists and land managers address the question of scientific un-
certainty.

Wildlife managers and landowners do not have the luxury of
waiting decades for an exhaustive scientific record to be compiled.
In fact, this is quite probably an unrealistic objective when it comes
to science. Wildlife fisheries managers and landowners are forced
to make decisions regularly about how to manage or develop a par-
ticular tract of land without perfect knowledge of a species. They
do this in an attempt to conserve species, while at the same time
deriving an economic benefit from the land. This is the crux of the
subcommittee’s hearings on the science of HCPs.

Over the next 2 days, we will hear from witnesses who have been
directly involved in the development of habitat conservation plans
and who have conducted studies on many of the plans that are
completed and being implemented. Making habitat conservation
plans work better for species and landowners is an extremely im-
portant objective for this subcommittee. | look forward to listening
to and learning from our witnesses over the next 2 days in an effort
to make the much-needed improvement in habitat conservation
plans.

At this time, I'd like to turn to the chairman of the full commit-
tee, Senator Chafee, for his remarks.

OPENING STATEMENT OF HON. JOHN H. CHAFEE,
U.S. SENATOR FROM THE STATE OF RHODE ISLAND

Senator CHAFEE. Thank you very much, Mr. Chairman.

I want to commend you for holding these hearings on the science
of habitat conservation planning. | think it is splendid you are
doing this, and | must say you've got a very, very distinguished
group of witnesses, not only today but tomorrow, likewise, so | con-
gratulate you.

I note in your remarks that you pointed out some statistics that
are very important—that some 245 HCPs since 1995 have been ap-
proved, with another 200, as you mentioned, in the pipeline. And
it is my understanding that over six million acres are now being
managed under HCPs, with 75 different species being protected. So
this is a big operation that we're involved with under the Endan-
gered Species Act.

Mr. Chairman, because of time constraints, | would just ask that
the balance of my statement might be put in the record. I look for-
ward to hearing the witnesses today.

Senator CrRAPO. Without objection.

[The prepared statement of Senator Chafee follows:]

STATEMENT OF SENATOR JOHN H. CHAFEE, U.S. SENATOR FROM THE STATE OF
RHODE ISLAND

Thank you, Mr. Chairman. | want to commend you for holding these hearings on
the science of habitat conservation planning. This is an important issue and one
that | believe is directly relevant to the continued success of the Endangered Species
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Act (ESA). We all often invoke the need for good science in decisionmaking; this
hearing takes an important step toward improving the science that we use.

Habitat conservation plans (HCPs) are a true success story under the Endangered
Species Act. They have played a critical role in bringing landowners to the table to
help conserve hundreds of species at risk, both those listed as threatened or endan-
gered under the ESA and a myriad of others.

| understand that the Fish and Wildlife Service and the National Marine Fish-
eries Service have approved over 245 HCPs since 1995, with another 200 in the
pipeline. Those numbers are impressive. Each new HCP represents a commitment
to preserve habitat or manage resources to benefit species. Over 6 million acres are
now being managed under HCPs and over 75 different species are being protected.
Perhaps just as importantly, each new HCP provides another landowner with need-
ed regulatory relief from the strict prohibitions of the ESA.

| appreciate, however, that HCPs have not been perfect; they can and should be
improved. There are certainly legitimate questions about the quality and quantity
of science available to develop and implement many HCPs. Do decisionmakers have
enough reliable information on which to base decisions about resource use and ap-
propriate conservation measures in HCPs? In the absence of that information, how
do they address the scientific uncertainty? How do they balance the risk to the spe-
cies and the need for landowner certainty? And how do they encourage the contin-
ued collection of information and incorporate that information to improve the HCP?

To its credit, the Administration has, over the past few years, implemented a se-
ries of reforms to try to address some of these issues and make HCPs work better.
| applaud their efforts, but | also believe that the underlying scientific and policy
questions will benefit from a broader debate through the legislative process.

As you know, the ESA reform bill that we drafted in the last Congress included
a number of provisions intended to enhance the HCP program, but many of the is-
sues that you are addressing in these hearings were not yet ripe. They are now.
Your leadership on these issues, therefore, is both timely and critical. | hope that
with these and other hearings on HCPs, we can improve on the work that we began
on HCPs in the last Congress.

I look forward to hearing from the distinguished witnesses this morning and their
perspectives on how the science of HCPs can be improved.

Senator CrRAPO. We expect several of our other Members to arrive
from both sides, and when they do we will see if there is an occa-
sion for them to make an opening statement, but without any fur-
ther delay let’s begin with the panel.

I believe you have already been advised that we would like you
to keep your remarks to 5 minutes, if possible, so that we can have
as much time as we can for questions and answers and interaction.

We will begin with Professor Stuart Pimm from the University
of Tennessee.

Professor Pimm, please go ahead.

STATEMENT OF STUART PIMM, PROFESSOR, UNIVERSITY OF
TENNESSEE, KNOXVILLE, TN

Dr. Pimm. Thank you.

I greatly appreciate your giving me the opportunity to discuss
the issue of habitat conservation plans. The scientific community
particularly welcomes your leadership on this issue, because it is
quantitatively the most important aspect of endangered species
protection.

Between one-half and two-thirds of endangered species are not
found on Federal land. We Americans cannot adequately protect
our natural heritage unless we protect species on private, State,
county, and other lands encompassed by HCPs.

The rapid expansion of HCPs within the last 5 years or so pro-
vides unrivaled opportunities for the necessary stewardship. This is
both an exciting time and a challenging one as scientists consider
the progress to date and how to improve future plans.
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Research confirms the old adage that one should not put all of
one’s eggs in one basket. Most endangered species have become en-
dangered because we force them into a few baskets—a limited
amount of space where they are now especially vulnerable to
change, both natural and human-caused.

The first advantage of HCPs is their potential to minimize risk
by protecting species in more than a few places. Spreading a spe-
cies’ risk of extinction across many places will often be a better bet
than intensive scientific study and visionary management in just
one place. Most of us manage our financial investments by spread-
ing risk in much the same way.

The second advantage is that at least 60 percent of endangered
species need active habitat management to survive. Without con-
trol of alien weeds or without periodic controlled fires, some species
will succumb if all we do is to put a fence around them.

The HCP process can encourage appropriate habitat manage-
ment, and do so over increasingly large areas.

The experience to date on HCPs has been that some have been
better than others. How could it be otherwise? The analysis of
HCPs undertaken by the National Center for Ecological Analysis
must surely be viewed in this light. | believe that the report’s most
serious criticism argues that many HCPs may be based on the best
available scientific data, but that those data may not be sufficient.

To me, the report’s most important omission is that it does not
fully address this tradeoff between having many good plans versus
a few superb and omniscient ones. Limited resources will always
mean that one cannot have many perfect plans.

Of course, the NC's report raises the possibility that we may
have many plans, but poor ones. While I may manage my invest-
ments by spreading risk across many stocks, that does not mean
| accept a preponderance of poor ones.

The report notices many numerous deficiencies that need to be
addressed by future plans. Its greatest strength is its unified as-
sessment of the plans. Its most important recommendation is that
there should be a central repository of plans to provide models and
comparisons for those who will produce plans in the future.

Criticisms of inadequate data need to be viewed in the context
of what is practical. 1 have no personal experience of HCPs, but I
have extensive experience of section 7 consultations between the
Fish and Wildlife Service and other Federal agencies. | believe the
parallels to be useful. Many of those consultations are informal,
friendly, and the issues are quickly resolved. | suspect that many
HCPs may be relatively uncontroversial. One size does not fit all,
however. Some section 7 consultations are difficult, contentious,
and require major investments of resources. Surely HCPs will be
likewise.

It was to address different degrees of ecological uncertainty that
Dr. Gary Meffe of the University of Florida and | wrote to Senator
Chafee in January of last year. Our letter was co-signed by more
than a dozen scientists, all with extensive experience of conserva-
tion issues. We offered the following recommendations:

First, the scientific rigor underlying the plan should influence
the relative length of the accompanying assurances. The long-term
assurances to accompany plans that encompass all or a very large
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portion of a range of a species, the rigor of the underlying science
is especially important.

Second, any No Surprises policy should be crafted in a way to en-
courage identification in the plan of possible future contingencies
and a means of adapting management in response to them.

Third, and finally, the potential conservation benefit of a plan
ought to influence the extent and duration of the assurances pro-
vided.

Thank you for your attention.

Senator CrRAPO. Thank you very much, Dr. Pimm.

Next we will turn to Dr. Peter Kareiva. Dr. Kareiva is from the
National Marine Fisheries Service in Seattle, WA.

Doctor.

STATEMENT OF PETER KAREIVA, NATIONAL MARINE
FISHERIES SERVICE, SEATTLE, WA

Dr. KAREIVA. Thank you.

I am here to speak to you about a large national study of habitat
conservation plans which | supervised while a professor in the zool-
ogy department of the University of Washington. Since this was be-
fore 1 worked for NOAA, these findings do not represent the views
of NOAA.

First, about the study, the study was recently completed, with a
posting of all of its results and data on a publicly available website
in January 1999. We used volunteer labor of 119 biological re-
searchers from eight premier research universities—Yale Univer-
sity, University of California Berkeley, Santa Cruz, Santa Barbara,
University of Washington, University of Virginia, Florida State, NC
State. The study was supported by the American Institute of Bio-
logical Sciences and National Center for Ecological Analysis and
Synthesis.

We examined 208 HCPs that had been approved as of August
1997. Of those 208, we took a sample of 43 HCPs for which we at-
tempted to read every supporting document and every relevant ar-
ticle in the scientific or agency literature that might provide perti-
nent data. Often, this amounted to reading several thousand pages
of documents and tables.

The data base we produced contains nearly 90,000 entries. This
is the largest quantitative study of HCPs yet produced, and in
some sense is the first quantitative study.

First, major conclusions of the study. No. 1, we frequently lack
adequate data regarding the most basic biological processes per-
taining to endangered species, such as: What is the rate of change
in their populations locally or nationally? What is their schedule
for reproduction? What is happening to their habitat?

Second, given the data available, HCPs generally make the best
use of the existing information in a rational manner, and there is
evidence that the quality of HCPs with respect to using science has
been steadily improving.

Third, however, for many HCPs scientific data are so scant that
they really should not be called “science based.” There is no agency
failing here nor any failing of individual preparers of HCPs. No one
could do a better job, given the limited sources and poor quality of
information that are available.
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Fourth, very few HCPs included in this study were designed to
include adequate monitoring of populations or habitats in a way
that could at least allow us to learn from our actions and create
data bases that could inform future decisions. This is a golden op-
portunity that is being missed.

The bottom line: Everything preceding in my testimony has had
very little of my personal emphasis and reflects a straightforward
condensation of the long National Center for Ecological Analysis re-
port, which is available at a website.

I want to end by leaving you with what | see as the bottom line
of this research regarding science and HCPs. Sometimes it is too
easy to get lost in the details and lose site of the big message. |
wish to emphasize, however, that the bottom line is my personal
conclusion regarding what | think are the most important aspects.

First, the absence of data bases that track patterns of population
change and habitat for threatened endangered species is a national
embarrassment. Often, these data exist somewhere in a file draw-
er, in a researcher’s notebook, or scattered among several publica-
tions, yet, in this age of computers and the internet, our data bases
of information on basic natural history of endangered species are
primitive.

Many of us are aware of how much national or even State com-
puterized criminal data bases have revolutionized law enforcement.
The same should happen with resource management and endan-
gered species. Without such data bases, we cannot know where are
the safe places or the dangerous places for endangered species. We
need to be able to go on line and quickly find out what is happen-
ing with endangered species in terms of hard numbers: How many
individuals? Where? How many acres of habitat left? How much of
the remaining habitat exists in publicly owned lands? Investment
in such a data base would be in the best interest of all parties so
we can at least have access to the most current information before
we begin debating consequences.

Second, we do not even have a national data base that tracks the
paper administrative record of HCPs. In other words, at this point
one cannot get on the internet and find a list of all HCPs that ad-
dress a particular species or the total acreage of land for a species
that is covered administratively by the HCP process. This is analo-
gous to a doctor prescribing you medicine but not knowing what
other prescription drugs you may be taking.

Third, in light of all this scientific uncertainty, if HCPs are to be
pursued in the interest of balancing development and environment,
then minimally HCPs should be required to include rigorous peer
reviewed monitoring programs that allow us to learn from them.

Mr. Chairman, thank you for this opportunity to testify. I know
the HCP process is being seriously improved. Moreover, one reason
I came to work as a scientist for the Federal Government and espe-
cially National Marine Fisheries Service is it is easy to throw
stones from an ivory tower and criticize how the Government does
its resource management science, and | have thrown some of those
stones, but | wanted to see if | could make the science work any
better before | continued to criticize the jobs others were doing.

I look forward to answering questions.

Senator CrRAPO. Thank you very much, Dr. Kareiva.
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Finally, Dr. Dennis Murphy of the University of Nevada, Reno.
Dr. Murphy.

STATEMENT OF DENNIS MURPHY, UNIVERSITY OF NEVADA,
RENO, NV

Dr. MurpPHY. Thank you very much.

Just as introduction, | should tell you that my background with
HCPs started with the very first one on San Bruno Mound back in
1980 and has continued through work right now on the Nation’s
largest ongoing HCP, which is the 5.5-million-acre Clark County
HCP in the State of Nevada.

I would like to say that the science that is being used to inform
decisions under the Federal Endangered Species Act is a dynamic
science. One would be hard-pressed to find more combative and
constructive exchange in conservation biology than that between
the supporters of the de-listing of grizzly bear populations in the
northern Rocky Mountains and their opponents. Both sides have
mustered compelling technical arguments to support their politi-
cally opposed cases. Our understanding of bears and their biology
has immensely grown around that debate.

Likewise, both science and stewardship techniques have contrib-
uted to saving the California condor and the black-footed ferret,
and, as you know, have brought the peregrine falcon and bald eagle
back from the brink of extinction.

Moreover, one needs to look no further than the Fish and Wild-
life Service’s own recovery plans for the desert tortoise and north-
ern spotted owl to identify path-breaking analysis and application
of cutting-edge concepts from population biology. All this, of course,
suggests that science is at the center of our efforts to save biodiver-
sity, but the real question is: Are these examples the exceptions or
the rule?

When it comes to science and the Endangered Species Act, unfor-
tunately, they are the exceptions. Most recovery plans for listed
species lack even the sparest description of the mechanics by which
imperiled species perpetuate themselves. By and large, we know
vanishing little about our species at risk and realistically how we
might attempt to save them.

Now, while that state of affairs is lamentable, it is not wholly un-
expected, since academic scientists are only now developing the
tools necessary to understand the population dynamics of species
and to predict with some accuracy their fates.

Very pertinent to these hearings today and tomorrow is that
there is another suite of species that we may have lost the oppor-
tunity to save—species that would have benefited from good
science. The unfortunate Houston toad provides a most poignant
example. It was one of the earliest species listed under the 1973
Act. The application of science may well have saved it, but a flawed
hypothesis about the habitat factors that support the species, a
lack of responsive studies in the face of obvious declines, and poorly
designed monitoring schemes have combined with land develop-
ment to push the listed species toward extinction. The Houston
toad, it appears, will be lost.

Against this background, we assess science and HCPs. My guess
is—my conclusion that we need better and more science to produce
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more effective, efficient, and accountable HCPs is shared by almost
all my academic colleagues. Where | may part view with at least
some of them, and certainly with some environmental organiza-
tions, is on how much more science is necessary and how it can be
achieved.

I think we can create much better HCPs with not a whole lot
more science, but that science must be focused, strategically di-
rected, and creatively engineered.

Why don’'t we have a clear science agenda for HCPs? Certainly,
to start with, the academic scientists have failed to deliver the real-
istic, what we might call “parsimonious” science necessary to in-
form HCPs. The Departments of Interior and Commerce, in their
own turn, have failed to seek such a science, responding their HCP
guidelines that cookbook guidance is not possible since the biologi-
cal analysis demanded for each HCP, for each listed species, is
unique and cannot be codified.

I sort of like that idea that the work that | do is so special that
only a specialist can do it, but, frankly, the assessment is just not
true.

Stephen’s kangaroo rats, Tecopa pupfish, indigo snakes all share
a multitude of biological characteristics that allow for a common
theme to their conservation.

I think as soon as we are released from our artificial and unreal-
istic view of how much novel scientific information is necessary to
inform HCPs, we can begin to develop the exportable toolbox of sci-
entific techniques that are necessary to assist our best conservation
intentions.

Tougher will be where multiple imperiled species are distributed
across extensive landscapes and where they run into economic ex-
pediency, what Secretary Babbitt has called “environmental and
economic trainwrecks.” Under those circumstances, we're going to
need the most creative engagement of available scientific informa-
tion.

I recommend that the National Research Council cooperate with
the Departments of the Interior and Commerce to develop science
guidelines for conserving multiple species and natural communities
on lands, both public and private. Those guidelines must recognize
that HCPs have timetables driven by political and economic reali-
ties. Those guidelines must recognize that indicator or surrogate
species will have to be identified which can allow us simple in-
sights from complex natural systems. And those guidelines must
encourage habitat conservation planners to learn by doing, to man-
age adaptively using the best current information.

To that point, we cannot hold up our HCPs waiting for all the
answers to our most pressing technical questions. Frankly, the
courts may not let us. However, we can engineer our plans to take
advantage of emerging information and scientific breakthroughs.

| support adaptive management, even though I am a fan of this
Administration’s No Surprises policy, which many contend conflicts
with adaptive management. Incorporating both adaptive manage-
ment principles and No Surprises assurances in the language of a
reauthorization bill should be a bipartisan goal of this committee.

Now, | don’t suggest, in conclusion, that the greater public must
pay the private sector to obey the law, but an infusion of Federal



9

dollars will inevitably be necessary when reasonable exactions of
habitat for private landowners falls short of the pressing needs of
species, or when unforeseen circumstances put imperiled species at
unexpected additional risks.

HCPs are usually the results of a crafted deal. They allow for a
public concerned about threatened and endangered species to take
private property without fully compensating landowners. Lubricat-
ing that process with strategically directed dollars will be good for
species, good for landowners, and good for the rest of us.

I thank you for your time.

Senator CrRAPO. Thank you very much, Dr. Murphy.

We'll turn first to the chairman of our committee, if you have any
questions.

Senator CHAFEE. No questions at this point.

Senator CraPO. OK. I will proceed then.

Let me go back to you and start out with you first, Dr. Pimm.

Do you believe it is possible to generate better science and then,
in turn, cause better HCPs in a relatively short time?

What I'm getting at is the issue here of how long it takes to gen-
erate the necessary science for adequate HCPs.

Dr. Pimm. When one considers that HCPs have been around only
a very short period of time, | think it is clear that there has been
a huge amount of progress made in looking at those plans and
looking at our data needs, figuring out what we need to know,
what we probably don't need to know, and therefore improving the
process.

And | believe that Dr. Kareiva's report is a huge step forward,
because it employs what we scientists call “the comparative meth-
od.” It allows us to look at what other people have done and learn
from their strengths and weaknesses. | believe we are on a very
fast learning curve. When it comes to HCPs, great progress has
been made in their quality.

Senator CrAPO. Thank you. And, Dr. Kareiva, there obviously is
a conflict here between the amount of science we need and the
amount of time we have to proceed. Could you comment on the
same issue? Do we have the ability to develop general guidelines,
as opposed to the specific science needed for each species, that will
allow us to proceed with HCPs? Or must we hold off and wait for
more-extensive science? How do you address that conflict between
the need for more science and the need to be able to move ahead
now and develop HCPs?

Dr. KAREIVA. Yes, and just listening to what the three of us has
had to say, | think we would probably agree on this. There's a lot
of information out there we already have, and it's not as though
we have to undergo a national initiative for great basic research.
Part of the challenge is just organizing that information with a lit-
tle bit of energy.

I agree with Dr. Murphy that there are certain common prin-
ciples that can be applied to sets of species. It would be good to do
that.

I also think that we already know a lot—this is one of the things
that | have tried to make clear and | think comes out in the report.
It's just that what we know is not easily accessible. So given the
time pace with which HCPs are negotiated and gone through, it's
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not possible to go into those data notebooks and those file drawers
and get all this out.

But if we did produce data bases, if we put energy into that, sub-
sequent efforts would go much faster, because there are, | think,
70 or 80 endangered species currently covered by HCPs. Any data
that you put in a computer data base for any of those HCPs will
inform future conservation plans that touch on those same species.

In summary, | think we actually know quite a bit, and much
could be accomplished simply by knowing, for example, for the
spotted owl, how many acres are protected in habitat conservation
plans. That should be easy to get off the web.

Senator CraPo. | was intrigued by your bottom line suggestion,
No. 1, of the lack—that we have a lack of a national data base, so
to speak. And it sounded to me like you were recommending that,
in any legislation that this committee might generate to deal with
improving HCPs, that perhaps part of that should be a very major
national effort to develop such a data base. Is that correct?

Dr. KarREIVA. | don't think I'm astute enough with respect to pol-
icy to know if that is correct, but | do think one thing that could
be done even within the existing HCP process is to require HCP
preparers to provide data in a publicly available way to what could
be a national data base.

For example, in preparing an HCP, you could create a data file,
put it on the web so that other people could examine the data for
population trends and numbers. This would facilitate somebody or
some organization putting together a data base.

Senator CrAPo. If that were done, and if we started to generate
such a data base, do you believe that that data would ultimately
lead to the types of generalizations that could be made that Dr.
Murphy has suggested that would allow us to move ahead with
common understandings across species?

Dr. KAREIVA. Yes, | do.

Senator CrRaPO. Dr. Murphy, I'd like to ask you to comment on
the same general issue. | think you had somewhat in your testi-
mony, but please elaborate. | understood you to say that, although
we need to engage in getting better and more thorough science,
that we can proceed now to significantly improve HCPs and species
restoration efforts.

Dr. MurpPHY. An anecdote from the very early 1990’s is probably
appropriate here. You may remember one of the hot-button issues
in endangered species implementation was the Stephen’s kangaroo
rat in western Riverside County, in which a great number of land-
owners in a very go-go real estate environment were not allowed
to move forward with development while science supposedly re-
solved issues related to the conservation of the species.

Over a 2%2-year period we were doing extremely arcane experi-
ments with the demographics of the species and looking at the ge-
netics of the species when, in fact, several years later we still had
not mapped the distribution of the species. We had landowners who
were being economically impacted that had no kangaroo rats, and
other landowners who held some of the best habitat for the species
who were not part of the conservation plan.

We need a hierarchical approach to the science in HCPs; a set
of cookbooks that tell agency staff how and when to ask specific
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questions at different levels of complexity—that is, from the land-
scape level to the metapopulation dynamics of species, down to
structure of populations of species, and then to their genetics. |
really do think that if the agencies sat down with academic sci-
entists we could come up with a prioritization scheme that would
at least keep to a minimum the wheel spinning that tends to go
on with HCPs.

And, as you well know, one of the greatest criticisms of the im-
plementation of the Act is the squandering of time—the fact that
we go into HCPs with a degree of economic expediency; we come
out of HCPs often exhausted.

Senator CraPO. Now, even if we had such cookbooks, as you de-
scribed them, with an approach identified to the kinds of questions
that need to be asked, it seems to me the issue still arises: How
do we deal with the question of time that is so critical for the own-
ers of the private property who need to have some type of certainty
in how to proceed.

How do we proceed with an HCP in the face of the voluminous
guestions that we would need to have answered about a species?

Dr. MurpPHY. Well, I don't think the questions have to be many,
but | do think that we haven't taken advantage of opportunities to
learn from past activities. There are now 200 HCPs on the books
and there are dozens of large-scale conservation efforts on our pub-
lic lands, the most notable of which certainly being the plan for the
northern spotted owl and the forest plan that followed it.

My sense is that we can infer greatly from other systems and
other species, and we're losing that opportunity. One doesn’'t have
to spend 5 years studying the population dynamics of the Califor-
nia gnatcatcher to create a conservation plan for that species if we
creatively use information drawn from other species which have
like biologies and live in like circumstances, since insectivorous
birds share many reproductive and other life history characteristics
with each other. We're not taking advantage of engagement of that
sort of information, which is readily available.

Senator CrRAPO. Thank you.

Senator Chafee.

Senator CHAFEE. Thank you very much.

Let me give you a hypothetical here and see if | understand what
each of you are saying.

Let's assume that the red-cockaded woodpecker is disappearing
and has been listed as endangered. Now, let's also assume that it
is still fairly abundant in Georgia, in the forests of Georgia, some
of it on private land and some of it on military land, Fort Benning,
and the Interior Department is prepared to establish an HCP to
protect the surviving red-cockaded woodpeckers.

Now, what ought we to do? I'll start with you, Dr. Pimm.

Dr. Pimm. | think the red-cockaded woodpecker is a superb exam-
ple.

Senator CHAFEE. Well, thank you very much. You're doing very
well so far.

[Laughter.]

Dr. PimMm. It is a superb example, because if we were to make
Fort Benning the only place where that species could survive, in all
probability it would not. That forest will be hit by a hurricane
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eventually, like many of the other bits of forest in the southeast
have, and there is always the risk of a catastrophic fire.

However well we were to manage that species in one place, it
would suffer an unacceptably high risk of extinction. The only way
that species can likely survive is if we protect it in a variety of dif-
ferent places across its range, and that range is mostly in private
ownership.

I recall hearings in the House a couple of years ago, the House
Resources Committee, on the Endangered Species Act, hearing
from somebody giving testimony who had protected his land, looked
after his land very well, and, as a consequence, had a large acreage
of long-leaf pine savannah, which is a necessary habitat for this
species, and he felt unnecessarily constrained because he had that
endangered species, which seemed to be particularly unfair because
had he chopped those forests down and grown Christmas trees he
would not be so constrained.

We understand that there is a deal that must be done here, and
that is to encourage those people who have grown large trees on
their property in the southeast and have red-cockaded woodpeck-
ers, and that process recognizes that those people must have a
right to their livelihoods and, at the same time, must be encour-
aged to continue to protect, as they have done, some of their land.

HCPs provide for that, and therefore they are a very powerful
way of protecting certain kinds of endangered species. Without
HCPs, | do not think the red-cockaded woodpecker can persist.

Senator CHAFEE. But what has all that got to do with this re-
quirement for better science that all three of you have been stress-
ing? You know, without great scientific study, it is known that on
these adjacent lands to Fort Benning are the red-cockaded wood-
pecker, and just the situation you were describing. Now, what
should be done differently than is being done now in connection
with the science?

Dr. Pimm. | think there is a tension in the conservation biology
community of just how much science we need. What | am hearing
from my colleagues and the colleagues here is that we often have
sufficient science, even though we don't have complete science.
Given the fact that we need to have sufficient science across a very
large area, then the HCP process is one that allows a species to
persist.

If we study this species to death in one place, that won't be suffi-
cient. We have to have sufficient science, and we believe, | think,
that we often do have sufficient science for many of these species.

Senator CHAFEE. Dr. Kareiva, what would you say to this situa-
tion that I've outlined?

Dr. KarelVA. | think it is a good example, too.

Senator CHAFEE. | hope Dr. Murphy will come through, too.

Dr. KarEIVA. He'll say the same. But first, what we would like—
when you're preparing that HCP for your Georgia site, you should
be able to quickly find out what other HCPs have been done for the
red-cockaded woodpecker. You should be able to find that out in 5
or 10 minutes.

Senator CHAFEE. You mean across the Nation?
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Dr. KarRelvA. Right, because you're worried about a species.
What other HCPs have been done and where for that species, for
the woodpecker.

There are several. There are dozens of red-cockaded woodpecker
HCPs. That's pertinent to how you view this particular one.

Second, since they did those HCPs, in order to receive their inci-
dental take permits, they had to ask the question: What is the pop-
ulation and what is the take? So then you would like to summarize
how many birds are on these other HCPs and how are they doing,
how are those populations doing.

Third, because several of those HCPs have been in operation for
5 to 10 years, you'd like to be able to ask of these other HCPs:
Have we learned anything from them?

Now, all of that is not rocket science, in any sense. That is all
information that is already available in some HCPs, but it is not
systematically accessible. That is what | mean. That could speed
up the process of doing the Georgia HCP. It could make it better-
informed scientifically. It would work to the advantage of all par-
ties to put it in this broad context quickly.

Senator CHAFEE. So your principal point, if 1 understand it, is
there ought to be some central data base on—whether it is some
kind of rat or whether it is a red-cockaded woodpecker, that you
can go to.

Dr. KAREIVA. Right.

Senator CHAFEE. You or whoever. | suppose it is Interior, isn't
it?

Dr. KAREIVA. Right.

Senator CHAFEE. They can go and find out how this would work
out. If you're going to set up this HCP near Fort Benning; is that
how it worked in North Carolina?

Dr. KAREIVA. Yes.

Senator CHAFEE. Well, that makes sense. What do you say, Dr.
Murphy, to the problem | posed?

Dr. MurpPHY. A most incisive example, most certainly.

[Laughter.]

Dr. MurpPHY. I'm from the great, untrammeled West, where we
are actually working on a habitat conservation plan in southern
Nevada, 5.5-million acres. Of the 5.5-million acres in Clark County,
93 percent is publicly owned. This habitat conservation plan is al-
lowing for the entire build-out of the 7 percent of Clark County,
NV, that is privately owned, and it will fund conservation plan-
ning, management, and monitoring, as well as science, on the rest
of the landscape.

We, obviously, don't have that benefit across all of the country,
but in your example, where there are public lands that can be man-
aged for a species, that's where species conservation should start.
We may need private lands, as Dr. Pimm suggested, to spread the
risk of extinction. There are characteristics of some of the private
lands, and certain private lands in States beyond Georgia, that will
help to contribute to the perpetuation of the species.

I think that our job as scientists is to contribute to relieving the
tension between Fifth Amendment Constitutional guarantees to
landowners for compensation and the need to protect habitat on
private property to spread extinction risk. Where incisive science



14

can help is in identifying the minimalist reserve design that can be
used from private land which causes the least economic disruption.
I think that the science necessary to do that, as | said in my pre-
pared comments, is there. We just haven't synthesized it, and, as
Dr. Kareiva suggests, we certainly haven't institutionalized it and
made it available.

Senator CHAFEE. Well, suppose somebody has a thousand acres
next to a person with a long-leafed pine on his property that he
wants to eventually cut. That's how he is making his living. Along
comes the Government and says, “We're putting this into an HCP.”
I think he would be disturbed, to put it mildly. In the HCP he is
subjected to certain constraints. How encouraged will he be when
they tell him that it is scientifically splendid?

Dr. MurpPHY. In actuality, it is the landowners, not the Govern-
ment that initiate HCPs. The history of HCPs suggests that sort
of option less planning isn't really happening on the ground. The
fact is the agencies, to their credit, have tried very hard to engineer
plans that allow for planning options and fair economic develop-
ment off landscapes. | don’'t know of any case where a landowner
with a thousand acres was completely shut down to protect a spe-
cies.

Most HCPs have been creative engagement to try to minimize
potential economic impacts and losses and to keep the agencies out
of court, most HCPs have tried to engineer deals that make it pos-
sible for species to be sustained in the face of scientific uncertainty.

Senator CHArFee. Well, | think you're right. | think that these
things have worked their way out fairly successfully. Dr. Pimm was
talking about the landowner adjacent to Fort Benning. Under the
way they've worked out these HCPs, there still can be takings
under certain circumstances, because of the no-surprise policy. |
think these things have worked out pretty well.

What do you think, Dr. Kareiva?

Dr. KarelvA. | think sometimes they do work out very well, be-
cause conservation in practice is really about tradeoffs, and when
the tradeoffs are intelligently informed, they are the right tradeoffs
to make. Again, that returns to my point about the data, because
it is only by looking at data that you can find out whether you are
identifying what really is irreplaceable or whether you're identify-
ing the right to the tradeoff.

So certainly in principle it is a good idea, and in practice occa-
sionally it is. It could be done much better.

Senator CHAFEE. Thank you.

Thank you, Mr. Chairman.

Senator CrRAPO. Thank you, Senator Chafee.

We've been joined now by Senator Reid. Welcome, Senator Reid.
Would you like to make an opening statement or any comments?

Senator ReID. | would ask, Mr. Chairman, that my statement be
made part of the record as if it were read.

Senator CrRAPO. Without objection.

[The prepared statement of Senator Reid follows:]

STATEMENT OF HON. HARRY REID, U.S. SENATOR FROM THE STATE OF NEVADA

Thank you, Mr. Chairman, for holding this important hearing. As you know, habi-
tat conservation plans and the “No Surprises” policy have been two of the trickier
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issues facing this Committee as we have struggled in recent years to improve the
Endangered Species Act.

| believe you are right to focus on the science of Habitat Conservation Plans first
rather than an immediate discussion of the policy. Like so much of the Endangered
Species Act, HCP’s are driven by science and it is important for this Committee to
get a better handle on exactly what that means.

All too often, there is a tendency to question as unsound scientific conclusions
that are contrary to what we want to believe or that don't get us to where we want
to be in terms of policies.

That is why | am glad that we are turning first to a panel of scientists, profes-
sionals who have dedicated their careers to working on these sorts of issues to help
shed some light on what is working, what is not, and what is needed to make HCP's
an effective tool.

Although | would like to welcome all of our witnesses to Washington this morn-
ing, | am especially pleased that Dr. Dennis Murphy is with us.

Dennis and | have been friends for many years. He runs the Biological Resources
Research Center at the University of Nevada-Reno and is the Director of the Ne-
vada Biodiversity Initiative, one of the nation’s most progressive research initia-
tives.

While | understand that he is an expert in the area of Habitat Conservation
Plans, I know him primarily due to his outstanding research and applied science
efforts at Lake Tahoe.

I know that all of my colleagues have listened to me with great patience over the
years talk about my determination to protect the Crown Jewel of the Sierras from
further degradation. | won't go into great detail today.

However, | will make the point that it is due to the efforts of folks like Dr. Mur-
phy that all of the diverse communities at Lake Tahoe have been able to unite be-
hind a $900 million dollar plan to preserve and protect the lake.

Without the scientific underpinnings of the plan, no one would have the con-
fidence required to justify the sacrifices that will need to be made to save this na-
tional treasure.

Let me close by saying that today’s hearing is the kick-off of the second phase
of an incremental process that we have begun this year to see if some legislative
progress can be made on reforming the Endangered Species Act.

During May and June, this Subcommittee worked together to produce legislation
that addresses some critical habitat and recovery habitat issues. It was a very open
and collaborative process and it produced language that everyone can embrace.

That package is now awaiting action on the Floor. | am hopeful that the spirit
of cooperation that has marked this process so far can continue and we can fix areas
of the ESA that need some work.

After coming so close to getting a comprehensive reform bill done last year only
to see it scuttled at the last minute, | have concluded that incremental reform is
the only way to go at this time.

While | know that this approach is not universally popular, | feel confident that,
as long as everyone remains willing to compromise and work together, we can make
a lot of progress.

Thank you, Mr. Chairman. | look forward to working with you.

Senator ReID. | also would express my appreciation to you for
holding these hearings, and apologize for not being here at the time
they started. 1 had some duties to cover for Senator Daschle with
a meeting with Senator Lott and was unable to be here with the
national Governors.

I wanted to be here for a number of reasons. One is the impor-
tance of this hearing. Senator Chafee, Baucus, and your prede-
cessor, Kempthorne, you know, we worked on a bill that we
thought was really a good compromise. Had it moved forward in
the fall when we introduced it, the bill would now be law and we'd
be all happier. But, as more time went on, barnacles gathered on
the bill and people looked at it more closely than | think they
should. Anyway, we weren't able to push that legislation.

I would hope that, as a result of the hearings you are going to
hold today and tomorrow, that we can move forward with this re-
authorization of this very important law.
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Let me also say | wanted to be here because of Dennis Murphy.
During almost my entire time that I've spent on this committee,
which is now going on 13 years, I've worked with Dr. Murphy. He
worked at Stanford, and we're very fortunate that he moved from
Stanford to University of Nevada at Reno, where he is doing some
outstanding work not only on endangered species, generally, but
also on our joint work with the State of California on Lake Tahoe.
He is certainly eminently qualified to testify on this issue and to
help us with the myriad of problems that have developed at Lake
Tahoe.

So, having said that, |1 got here late. I'm going to have to leave
early because | have another meeting with the Prime Minister of
Israel that | have to attend, so | really apologize for the interrup-
tion and extend to you my congratulations on your willingness to
take on this very difficult issue.

Senator CraPo. Well, Senator, we recognize your difficult sched-
ule and appreciate the time and effort you've made to participate
with us, and we also—I also, and | know | speak for Senator
Chafee, look forward to finding the most effective path forward in
terms of reforming the Endangered Species Act, and we'll look for-
ward to working with you in that regard.

Senator REID. You know, if we don't do something, we're going
to wind up with problems, as we're going to have the Interior bill
we hope comes up this Wednesday, and we're going to have a
knock-down, drag-out battle there dealing with the grizzly bear,
and we shouldn’t do that. We should be able to have a law that is
in place that prevents those from doing this on a piecemeal basis.

Senator Chafee and | have been through those piecemeal battles,
and we need to get rid of them, don’t we, John.

Thank you very much.

Senator CHAFEE. Thank you very much, Senator.

Senator Crapo. I'd like to ask a few more questions to each
member of the panel. The issue I'd like to go into right now is this
tension that is apparent between the policy of No Surprises and the
need for adaptive management.

I'll start with you, Dr. Pimm. | would appreciate any comments
that you might have in that regard, but there is, to a certain ex-
tent, a conflict between the need to be sure that we provide the
landowner with the kind of certainty and assurances of No Sur-
prises so that the landowner can then take necessary steps to uti-
lize his or her private property in the way that is contemplated by
the HCP, and the fact that, as we move along through the process,
the policy of evaluating and developing and furthering the science
may lead to new and different conclusions or new needs with re-
gard to the species.

How should we address that issue?

Dr. Pimm. | think there are two ways of doing that. One of them
is embodied in the HCP concept, itself. That is, as | said earlier,
the risk spreading. If we have a lot of HCPs for red-cockaded wood-
peckers, then the surprise failure of some of them would not be as
catastrophic. We should spread the risk across a lot of different
areas, recognizing that nature is full of surprises.

The second aspect to surprise, of course, is that you adapt to it.
That's the nature of the second recommendation that | made,
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which is that HCPs that allow for adaptation should be given a
greater length of time than those that do not.

As an example, we often do not know what the optimal fire fre-
quency should be for many of these habitats. Red-cockaded wood-
pecker is in a fire-dominated habitat. Because we don't know that,
we can at least recognize that there could be different fire regimes
that are optimal. We could encourage landowners to use different
fire regimes, monitor the results, and then act accordingly, and
those different alternatives, if they are specified ahead of time in
the HCP, make it an ecologically, scientifically stronger plan than
if there were to be just a fixed plan with a fixed management.

So | think the obvious solution is to encourage HCPs that allow
for different outcomes, to monitor those outcomes, and to respond
accordingly.

Senator CrRAPO. Thank you.

Dr. Kareiva.

Dr. KarEIVA. Adaptive management is basically collect data as
you manage, and also do management as an experiment.

I think one simple way to reconcile some of that tension is to,
in the beginning, where vast areas are involved, or species at spe-
cial peril are involved, be precautionary to begin with. Play it very
safe. But then, as you collect data and do adaptive management,
recognize that what you learn can go both ways. It doesn't just
have to be that as you collect data you find out you have to impose
more restrictions on the landowner. You could learn information
that led you to impose less restrictions on the landowner.

So if you start off precautionary, as you collect data and adapt-
ively manage, the information you glean can work in the favor of
development. For example, we have de-listed some species, such as
gray whales and effectively de-listing species is based on data. De-
listing species results in less restrictions and it is based on collect-
ing data, seeing how well species are doing.

Senator CrRAPO. Thank you.

Dr. Murphy.

Dr. MurpPHY. | was on the National Academy of Sciences Com-
mittee on Science and the Endangered Species Act that released a
report in 1995. This was a point that we made quite clearly and
was an example of what we thought needed to be done with either
the statute or regulations; at the point of listing, we need to do an
analysis of the challenges faced by the species to identify areas crit-
ical to the existence of the species, so that we walk into our habitat
conservation plans with as few surprises likely as possible. | really
do think where we need the science is up front.

There are relatively few species that get listed and then imme-
diately enter into the HCP dialog. Most of the species subject to
HCPs have been listed for quite a long time; the sad part of that
is that we've lost opportunities to stockpile information that would
be useful in planning. The biological opinion that accompanies pro-
posals for listing quite often has a great deal of information that
is useful to HCP planners. We should extend on that.

Senator CrapPo. | didn't hear any of you say we should hold off
moving ahead with entering into HCPs, even though there may be
a need in those HCPs to provide No Surprises.
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As you are probably aware, the No Surprises policy is under crit-
icism from some quarters and under attack in terms of whether it
should even continue to be a policy.

I guess the question | have is this: If we were to, as a matter
of policy, eliminate the No Surprises requirement or position in
HCPs, | would assume that we would have fewer HCPs, and |
would further assume that that would ultimately mean less benefit
for the environment and for species, because we would have more
conflict and less progress made in terms of entering into HCPs.

I'd like to know of your feelings about that. Am I correct in that?
I guess the question is: Are we better to proceed now, even though
we work with a No Surprises policy, rather than to hold off until
we have so much assurance through the scientific study that we
can address an HCP without engaging in No Surprises?

Dr. Murphy.

Dr. MurPHY. We have been operating under a functional No Sur-
prises policy. In fact, we haven't re-initiated an HCP because of
changed circumstances to my knowledge. As you point out, 1995
kicked off the most active time for those HCPs and we have made,
de facto assurances to landowners and it has worked fairly well.

I think the problem may be just simply in the nomenclature. “No
surprises” sounds terribly terminal. It suggests that if you've got
a species on your property and circumstances change, doggone it,
we're not going to do anything about it. I think a better term for
it is “fair assurances.” And | do believe that if landowners have en-
tered into an agreement in which development activities are fore-
gone. There should be contractual assurances.

If we want to sustain these agreements in the face of changing
circumstances with species, then funds have to come from some-
where else.

It seems that we have starved our HCPs economically, and |
think that has led to the perception that they are not as effective
as they could be, and that, in fact, circumstances, when they
change, may not be appropriately dealt with financially.

Senator CrRAPO. Dr. Kareiva or Dr. Pimm, did either of you want
to comment on that?

Dr. KAREIVA. | basically agree with the simple way that you stat-
ed it. It is better to live with some No Surprises in order to get
more HCPs, and we could just be careful about how we use it.

Dr. PimM. Yes, | agree with that.

Senator CrRAPO. Thank you.

Senator Chafee, did you want to ask more?

Senator CHAFEE. Just a question or two if I might, Mr. Chair-
man.

In your written statements, | believe each of you referred to gen-
eral scientific standards for HCPs, and | wonder if you could be a
little more specific on what kind of standards you are referring to.

Would that cover you, Dr. Pimm?

Dr. Pimm. Yes. | think the point is simple. The HCPs are new.
Some of them haven't been terribly compelling scientifically. Some
have been very good. You'd expect there to be variation. | think the
process is a learning one. | think it is a rapidly learning one. And
I think we all understand that we need to have better standards.
I think the best way of achieving that is to have a repository for



19

HCPs so people can see which are the good models and which are
the ones that are not so good.

Senator CHAFEE. You're referring to the data base that Dr.
Kareiva was referring to; is that correct?

Dr. Pimm. It's very obvious, when you read some of the HCPs,
that some of them have missed out important information. When
you have the two together, you can see that, and | think those who
develop them would benefit from that comparison, too.

Senator CHAFEE. Do you agree with that, Dr. Kareiva?

Dr. KAREIVA. Yes, | do.

Senator CHAFEE. Dr. Murphy.

Dr. MurpPHY. Dr. Kareiva's report identified five areas, and he
might be able to detail those five areas where better science would
be useful in HCPs. That's an extremely important starting point in
terms of bringing better science to habitat conservation planning.

The other thing that may be lost in the discussion—and it is cer-
tainly lost when we try to compare small and large HCPs, southern
HCPs with western HCPs, is the fact that the species that are tar-
gets of these planning exercises fall into very broad categories that
in many ways differ greatly.

California condors, black-footed ferrets and some other species,
after a zoo-like conservation challenge—we're down to a few indi-
viduals. It is a very different conservation challenge to save those
species than most others. In addition, we've got narrowly endemic
species, species that are found only on a few acres. Those species
need a different science to save them than some of our more broad-
ly distributed species. The species that recur in the media as con-
flicts where economic development is moving forward tend to be
wide-ranging species that are relatively rare—spotted owls, your
example of the red-cockaded woodpecker, desert tortoise, and so on.
Those species need a different style, a different type of science.

And | think the idea of having guidelines that differentiate be-
tween these categories of species could go a long way in focusing
the science at early stages of listing and reducing the possibility of
surprises.

Senator CHAFEE. Your point being that some are so exotic, if you
want to use that word, so rare that the approach on them would
be different than something that is endangered but is more com-
monly found, if you could. Is that correct?

Dr. MurpPHY. Yes. And then you can imagine the examples are
numerous. There are rare plants that are found on only a couple
of acres on the eastern slope of a mountain in Utah. There are also
anadromous fish stocks that are found in just a few streams; those
present a whole different suite of challenges in terms of their con-
servation, which are more complicated, both scientifically, politi-
cally, and economically.

Senator CHAFEe. Well, | agree with you. We have a Block Is-
land—I believe it is called “burrowing beetle,” which is apparently
extremely rare and only found in this one particular area in Block
Island, Rhode Island, and it is different than something that is like
the bald eagle, which is found across such extensive areas in our
Nation.

Thank you very much, Mr. Chairman. | appreciate having the
opportunity.
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Senator CrRAPO. Thank you.

I have a few more questions. We may be interrupted by a vote
here, and we may be finished by the time the vote occurs. If not,
we'll make a determination at that point.

The Administration has published an exhaustive handbook on
the guidance for HCPs, and | would be interested from each of the
panel members if you have suggestions as to how this handbook
might be improved, relating to some of the points that you've
raised today.

Dr. Pimm.

Dr. Pimm. | can't address that specifically, but 1 can address it
by parallel to other reporting needs that | have seen. However good
the handbook, it surely helps to have a lot of examples in front of
you, and I think, in addition to that handbook, a suite of examples,
if not the entire data base on HCPs, would be very helpful.

Senator CraPoO. All right. Thank you.

Dr. Kareiva.

Dr. KaArREIVA. Early on in our study many of us read that hand-
book. | think part of the problem is just the implementation of it,
frankly. In the future, examples will help in the implementation.
We need very concrete guidance. Also, instead of having one hand-
book to fit all species, we need to use some of the sort of categoriza-
tion that Dr. Murphy is talking about. Breaking things up into dif-
ferent categories will help.

Senator CraPoO. You know, one thought | had was with regard
to the data base that you talked about. I don't know if the hand-
book addresses developing such a data base, but perhaps adminis-
tratively we could get moving toward that through handbook guid-
ance.

Dr. KAREIVA. Yes, | think that would be—it would be very easy
to do, in fact.

Senator CrRAPO. Dr. Murphy.

Dr. MurpPHY. There is just simply a disconnect between the aca-
demic scientific colleagues of mine who believe that there really are
explicit scientific guidelines and agency staff who think otherwise.
The explanation given by the Fish and Wildlife Service is that each
individual species and each individual planning circumstance poses
such a distinct challenge that you can't provide useful guidance.
My sense is the right scientists sitting down and working on that
guidance could go a long way toward creating a systematic and
prioritized approach to bring better information to HCPs.

Frankly, the new HCP guidebook is long on implementation di-
rections and very short on scientific guidance, and that could be
fixed tomorrow.

Senator CrAPO. That's very helpful.

Would you contemplate that the handbook could also contain
some of the common or the basic standards and guidelines that are
common among species that could be considered? Is that where—
would those types of things which you've discussed with us here
today be appropriate for inclusion in the handbook?

Dr. MurpPHY. Certainly, and I'd go further. The exercise of HCPs
is an exercise of splitting the difference. An HCP doesn’t move for-
ward unless a landowner gets some sort of economic benefits from
the HCP, itself. That process of splitting the difference between en-
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vironmental and economic benefits has great implications certainly
for species, but it is, in the end, a quantitative exercise: How much
land to get how much benefit to species?

We're not only talking about categorization of species, we're talk-
ing about a method for assessing the costs and benefits of the tak-
ing of species in certain circumstances. That's a tougher thing to
put into guidelines, but a narrative on the thinking that goes into
that kind of an exercise needs to be documented.

Senator CrRAPO. Thank you.

Dr. Murphy, to switch directions for a minute here, you've men-
tioned in your written testimony and also in some of your answers
to questions that a source of funding to help facilitate the adaptive
management would be very helpful. That idea is also very intrigu-
ing to me because, as we discussed the conflict between the need
for No Surprises or, as you indicated, strong assurances, and the
need for adaptive management, as that arises, if the adaptive man-
agement moves in the direction of more restrictive needs, often that
can’'t be accommodated within the context of the kinds of assur-
ances that need to be given at the beginning of an HCP to allow
for the agreement of the landowners, but, sort of in the context, if
I understand you right, in the context of mitigation, perhaps if
there were some type of external source of resources brought into
the picture by the Government to help address the needs that
would be brought into conflict, we could breach the skids, so to
speak, find a way to move forward in getting past the conflict be-
tween the private landowners and the needs of the species.

Could you elaborate on that? And I'd also like to get the informa-
tion or the thoughts of the other members of the panel on that
issue.

Dr. MurpHY. | don't know that | can elaborate. You've stated it
quite clearly.

I do think that a process that is facilitated with adequate fund-
ing can allow for creative engagement that might not be realized
otherwise.

An example is the Headwaters deal, which was funded with $500
million Federal and State funds and 3 years of negotiation—a very
good HCP. My sense is that to facilitate HCPs through public fund-
ing would be a rarer-than-normal circumstance; that if there were
a pool of funds, an endowment, that could be stewarded, we would
find that we wouldn’t have to dip into it all that often.

But there are circumstances, and the circumstances tend to be
those in which we've got narrowly distributed species largely found
on the private lands where the contribution to persistence of the
species can't be buttressed by habitat on public lands. Those rare
circumstances tend to be coastal southern California, the bay area
of California, the valley lands there, and in some of the developing
areas of the south and southeast, where a funding pool like that
would really facilitate good planning in areas where economic con-
straints do exist.

Senator CrApPo. Dr. Kareiva, do you have any thoughts on this?

Dr. KAREIVA. Essentially | agree with Dennis in the sense that,
yes, we need a pool like that. We probably wouldn't have to use it
much. In fact, given a little time we could probably look at the data
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much the way he just suggested in terms of rare endemics and find
out and anticipate how much we would have to use it.

Senator CrRAPO. Dr. Pimm.

Dr. Pimm. 1, too, agree. | think that many of the HCPs are un-
likely to be controversial. They are likely to be fairly straight-
forward, and they can move ahead with relatively little interven-
tion.

There is always going to be somewhere we are going to have to
sit down and expend a lot more time and effort and money, but my
sense is that these two are going to be the noticeable and the con-
troversial examples, but relatively the minority.

Senator CrAPO. | believe that was a notification of the vote. |
have just a couple other questions, but, Senator Chafee——

Senator CHAFEe. No, I'm all set. Thank you very much, Mr.
Chairman. | want to thank the members of the panel. This was an
excellent panel, and I'd congratulate you for having assembled it.

Senator CraPo. Well, thank you, Senator.

I will just ask a few other questions and you can feel free to get
on your way if you need to.

Senator CHAFEE. OK. Fine. Thank you very much.

Senator CrRAPO. We appreciate your participation here.

Senator CHAFEe. Thank you all very much. Dr. Pimm | under-
stand came back especially from Brazil for this.

Dr. Pimm. Yes, sir.

Senator CHAFEE. | want to thank you very much for doing that.

Senator Crarpo. We appreciate it. In fact, | should say at this
point that the information and insights that the panel has provided
are going to be very helpful as we approach this, and I've already—
not only through the written testimony, which | reviewed last
night, but through the presentations today, developed a lot of ideas
that | think could be very useful in pursuing reform of this area
of the law.

I wanted to pursue a little bit further this question of how to use
the financial resources that might be made available through some
form of money.

As you were all answering my last question, | was thinking
about the situation in my part of the country. The Pacific North-
west is very heavily public land dominated, where the HCP prob-
lem isn't directly involved with the public land, but if you've ever
looked at maps of the interspersal of public and private land, it is
sort of like a checkerboard effect, and the management of public
land inevitably impacts the management of private land, and vice
versa.

It seems to me that there may also be a need for financial sup-
port in terms of a lot of the management issues that we face In
large ecosystems such as the management issues we face relating
to salmon or steelhead, which virtually impact the entire water-
shed of the Snake and Columbia River systems, which is most of
four or five States, or the bull trout, which is becoming another sig-
nificant issue in some of those regions, or the grizzly bear, which
was mentioned by you, Dr. Murphy.

You apparently are aware of some of the very difficult—I'll even
use the word “hostile’—debates that we are having over how to
manage some of those types of species.
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The need for a financial source of mitigation for some of the im-
pacts that the management will be ultimately needed for some of
these species seems to me to be very evident.

One of the problems | see there is that that might be an area
where the need to dip into the pool of money is not only regularly
faced, but in large dollar amounts.

Is that context something which you had in mind in terms of
what you were suggesting, Dr. Murphy, or am | going down an en-
tirely different trail right now?

Dr. MurPHY. You can spend money very quickly by going after
the grizzly bear.

My sense is that we're never going to get there if we have to go
through an appropriations process to respond to crises; that we
really do need a pool of money, an endowment of sorts that can be
tapped, hopefully conservatively, to resolve problems.

I am concerned that we have disproportionately directed funds at
a very few species over the years under the Endangered Species
Act, and that in many ways has contributed to our current cir-
cumstance in which we've got many hundreds of species on the list.

I think well-directed funds from such a pool might be used to try
to obviate the need for listing, to keep candidates off the endan-
gered species list, to take care of many of the species that aren’t
being taken care of through the appropriations processes.

We've got an emergency room circumstance where grizzly bears,
northern spotted owls, and a number of other species get a dis-
proportionate amount of our economic attention, and anything we
can do to spread the funds that are available to additional species
is going to be very important.

But my thought is—and it is always a tough budget cir-
cumstance, but maybe now is the time that we should be looking
for an endowment that would spin off some dozens of millions of
dollars a year for strategic investment in species that are involved
in HCPs.

Senator CrRAPO. Thank you.

Any comment on that, Dr. Kareiva or Dr. Pimm?

Dr. KarelVA. | think there certainly is a need for such an endow-
ment, and instead of being so pessimistic about it we have to real-
ize there is the opportunity to recover some of these endangered
species. We have to realize that such an endowment could lead to
faster de-listings. When species are de-listed a lot of money is spent
enforcing the Act. The enforcement is done haltingly, in ways that
hamper local economics. Here de-listing clearly can save money.

We really have to heed the benefits of taking species off the list.
If we used such an endowment well, in the long run it could be
very effective even economically, because it would help us get spe-
cies sufficiently recovered that they could be de-listed.

Senator CrRAPO. Thank you.

Dr. Pimm.

Dr. PimM. With Dr. Kareiva being the expert on salmon and Dr.
Murphy the expert on grizzly bears, | can't contribute to that other
than to say that, “You know, the act is not that old, 25 years or
so, and there are a lot of species like gray whales, peregrine fal-
cons, bald eagles that we've recovered. It has been a very successful
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act at preventing species’ extinction, and | think we should always
keep that in mind when we look at the potential for improving it.”

Senator CrRAPO. Thank you.

I have just about 5 minutes left, and so | want to get into one
other area.

Some scientists have argued that the better approach to saving
endangered species is to focus on preserving large tracts of habitat,
sort of what you were saying, Dr. Pimm, | think, to preserve more
area, not just hundreds of acres but thousands and tens of thou-
sands of acres, rather than on individual conservation measures
aimed at individual species. This is, you know, sort of like what
has been called the ecosystem approach or the watershed approach.

As | understand it, the underlying argument is that if you pre-
serve the habitat broadly like this, then the species that depend on
that habitat will also necessarily be preserved, and you maintain
the important ecological relationships among the habitat.

Can you comment on this ecosystem-based approach? And I'm
thinking about is it scientifically justified? And also, how does that
relate to the need for specific habitat conservation plans in more-
localized and smaller situations?

Dr. Pimm.

Dr. Pimm. | think one of the most exciting documents that has
been produced in the last few months has been the multi-species
recovery plan for south Florida. There is no other area in our coun-
try that is as diverse ecologically. That area contains the Ever-
glades, it contains uplands, it contains wetlands, it contains a bar-
rier reef. And that plan recognizes that we should be planning at
the landscape level—the ecosystem level, if you like—and for many,
many species.

I actually think that in the past that has been implicit but not
explicit, and the spotted owl issue was not just a single species but
the several hundred other species that shelter underneath it in old
growth forests.

I think there is a movement to recognize that we should make
all of those species explicit, and that multispecies recovery plans
involving hundreds of species do just that.

So | think the scientific community, the Fish and Wildlife Serv-
ice, is indeed moving in the direction of looking at the entire pack-
age of species in an area.

Senator CrRAPO. Thank you.

Dr. Kareiva.

Dr. KAREIVA. Two responses to that. First is in this large study
that we did we broke the habitat conservation plans in two cat-
egories, they come in two categories—species-based and habitat-
based. It was our evaluation that the habitat-based ones were gen-
erally sounder scientifically.

Second, more broadly, | think there is actually a pretty wide con-
sensus that this sort of habitat ecosystem perspective is the way
to go, with a caveat that you still always have to be counting birds,
counting plants, counting fish, because if you just go out and count
ground you may be wrong.

Senator CrRAPO. Dr. Murphy.
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Dr. MurpHY. Dr. Kareiva said it. | think we need to plan at the
habitat, the landscape level. We need to do our science, though, not
only at that level. We also have to focus on species, themselves.

The idea somehow that we can understand ecosystems well
enough to be able to create a good habitat conservation plan that
takes care of all the constituent species just doesn’t hold up at this
point. We need specific information about the species that reside in
these habitats.

Senator CrAPO. And it seems to me that if you had a broad un-
derstanding of the needs of the habitat, in general, that that can
form a significant part of the science that helps to develop what is
appropriate in individual HCPs. Is that true?

Dr. KaREIVA. Certainly.

Senator CrAPO. Each of you are nodding yes.

Dr. Pimm. Yes.

Senator CraPo. | will indicate that for the record.

Well, gentlemen, | want to thank you for coming today. As | indi-
cated, the advice that you've given and the information that you've
provided is very helpful.

To wrap it up, I'd like to just say that what I am hearing you
say in a broad sense is that, although there is still a need for devel-
oping the data base and expanding our understanding of the
science that is available and expanding the science that we can
achieve, that we should not lose sight of the value of HCPs as they
currently exist; that they are helpful and we can improve.

Is that a fair summary of the testimony?

Dr. Pimm. Yes.

Dr. KAREIVA. Yes.

Dr. MURPHY. Yes.

Senator CraPo. Well, thank you.

I would also like to encourage you, as you have further thoughts
on this, to feel free to submit them to the committee. We are work-
ing on this issue very closely, and we are going to try to identify
the areas in which we can improve our focus at the policy level on
how to address HCPs. We want to do so in a way that develops
broad-based public support, and | think that the kinds of informa-
tion and suggestions that you've provided today are going to help
us do that.

Please continue to work with us.

I'm reminded that, because of the business of our schedule,
which we always have around here, not all of the Senators have
been able to attend. We are sure that some of them are going to
want to ask you some questions for the record and we would ask
you to remain available to respond to their questions as we provide
them to you. Would you each be willing to do that?

Dr. PimM. Yes.

Dr. KAREIVA. Yes.

Dr. MURPHY. Yes.

Senator CrApPo. All right. Thank you very much. Without any-
thing further, then, this hearing is adjourned.

[Whereupon, at 10:51 a.m., the subcommittee was adjourned, to
reconvene at the call of the chair.]
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STATEMENT OF DR. STUART PIMM, UNIVERSITY OF TENNESSEE

I greatly appreciate your giving me the opportunity to discuss the issue of Habitat
Conservation Plans. The scientific community particularly welcomes your leadership
on this issue because it is quantitatively the most important aspect of endangered
species protection. Between a half and two-thirds of endangered species are not
found on Federal land. We Americans cannot adequately protect our natural herit-
age unless we protect species on private, State, County and other lands encom-
passed by HCPs. The rapid expansion of HCPs within the last 5 years or so provides
unrivaled opportunities for the necessary stewardship. This is both an exciting time
and a challenging one as scientists consider the progress to date and how to improve
future plans.

My research confirms the old adage that one should not put all one’s eggs in one
basket. Most endangered species have become endangered because we have forced
them into a few “baskets”—a limited amount of space where they are now especially
vulnerable to change, both natural and human-caused.

The first advantage of HCPs is their potential to minimize risk by protecting a
species in more than a few places. Spreading a species’ risk of extinction across
many places will often be a better bet than intensive scientific study and visionary
management in just one place. Most of us manage our financial investments by
spreading risk in much the same way.

The second advantage is that at least 60 percent of endangered species need ac-
tive habitat management to survive. Without control of alien weeds or without pe-
riod, controlled fires some species will succumb if all we do is to put a fence around
them. The HCP process can encourage appropriate habitat management and do so
over increasingly large areas.

The experience to date on HCPs has been that some have been better than oth-
ers—how could it be otherwise? The analysis of HCPs undertaken by the National
Center for Ecological Analysis must surely be viewed in this light. The report’'s most
serious criticism argues that many HCPs may be based on “the best available sci-
entific data” but that those data may not be sufficient. To me, the report's most im-
portant omission is that it does not fully address this tradeoff between having many
good plans versus a few superb (and omniscient) ones. Limited resources will always
mean that one cannot have many, perfect plans.

Of course, the NCEAS report raises the possibility that we may have many plans,
but poor ones. While | may manage my investments by spreading risks across many
stocks that does not mean | would accept a preponderance of poor ones. The report
notices numerous deficiencies that need to be addressed by future plans. Its greatest
strength is its unified assessment of the plans. Its most important recommendation
is that there should be a central repository of plans to provide models and compari-
sons for those who will produce plans in the future.

Criticisms of inadequate data need to be viewed in the context of what is prac-
tical. | have no personal experience of HCPs, but | have extensive experience of the
Section 7 Consultations between the Fish and Wildlife Service and other Federal
agencies. | believe the parallels to be useful. Many of those consultations are infor-
mal, friendly, and the issues are quickly resolved.

| suspect that many HCPs may be relatively uncontroversial. One size does not
fit all, however. Some Section 7 consultations are difficult, contentious, are require
major investments of resources. Surely, some HCPs will be likewise.

It was to address different degrees of ecological uncertainty that Dr. Gary Meffe
of the University of Florida and | wrote to you in January of last year. Our letter
was co-signed by more than a dozen scientists all with extensive experience of con-
servation issues. We offered the following recommendations:

First, the scientific rigor underlying the plan should influence the relative length
of accompanying assurances. Plans that rest upon a substantial scientific founda-
tion, about which there is little serious disagreement as to their sufficiency or ade-
quacy, should properly receive longer-term assurances than those that rest upon a
more marginal scientific foundation and for which there is substantial disagreement
regarding their sufficiency or accuracy.

For long-term assurances to accompany plans that encompass all or a very large
portion of the range of a covered species, the rigor of the underlying science is espe-
cially important.

Second, any “No Surprises” policy ought to be crafted in such a way as to encour-
age identification in the plan of possible future contingencies and a means of adapt-
ing management in response to them. One way to do so is to link the duration of
assurances provided to the extent to which a plan identifies and allocates respon-
sibility for future contingencies. Other things being equal, those plans that specifi-
cally address a variety of potential future contingencies and clearly identify how
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they will be handled warrant a longer term of assurances than plans that make lit-
tle or no effort to do so.

Third, the potential conservation benefit of a plan ought to influence the extent
and duration of the assurances provided.

Thank you for your attention.

RESPONSES BY STUART PIMM TO ADDITIONAL QUESTIONS FROM SENATOR CHAFEE

Question 1. You mentioned in your testimony that you agree with the report pro-
duced by the National Center for Ecological Analysis and Synthesis that there
should be a central repository of plans in order to provide a source of models and
comparisons for the future. Where do you feel would be the best location of this re-
pository? Who should undertake this project?

Response. The Fish and Wildlife Service would seem to be an obvious place to de-
posit Habitat Conservation Plans, since it under the Endangered Species Act that
they are produced. While | do not understand the administrative details, | do feel
that in these days of web pages and easily produced CD-roms that this should not
be a particularly onerous task. The plans themselves are documents that can very
simply be uploaded onto a web site or assembled onto CDs. My experience of other
large scale data bases available as government documents suggest that this would
be well within the limits set by other activities. (For instance, the Multi-species Re-
covery Plan for South Florida is a huge document.)

Question 2. Some scientists have argued that the better approach to saving endan-
gered species is to focus on preserving large tracts of habitat—not just hundreds of
acres, but thousands and tens of thousands of acres—rather than on individual con-
servation measures at individual species. This is essentially an ecosystem approach.
The underlying argument is apparently that if you preserve the habitat, the species
that depend on that habitat will also be preserved. And you maintain the important
ecological relationships within that habitat. Can you comment on this ecosystem-
based approach? Is it justified? What are the scientific issues that need to be ad-
dressed if you focus on preserving ecosystems, instead of protecting species here and
there?

Response. There is no doubt that protection of our national biological heritage will
be achieved most effectively by protecting larger, more connected and more natural
areas. The smaller, more fragmented, and more managed a set of areas, the greater
the problems we will encounter. Some of the more contentious issues that we have
faced—the spotted owl, the California gnatcatcher, various species in the Ever-
glades, for instance—stem from the difficulties of managing species across too small
an area.

Nor is there any doubt that protecting habitat is an essential task in protecting
species. The ESA states precisely this in its opening statement of purpose. And the
Supreme Court's decision (Sweethome versus Babbitt) confirmed the importance of
habitat, agreeing with a Brief of Amici Curiae Scientists that | helped draft.

There is a danger, however, in thinking that ecosystem-management is somehow
an alternative to species management. In practice, many examples of apparent sin-
gle-species management including the three examples listed above are issues of eco-
system management: old growth forests in the Pacific Northwest, the Coastal
shrublands of California, and our largest wetland, respectively. The issues sur-
rounding the red-cockaded woodpecker are likewise an ecosystem problem: the long-
leaf pine savannas of the southeast are one the most endangered ecosystems in the
country.

My sense is that many now understand that the use of particular species as “um-
brellas” under which other species shelter has caused difficulties in the debates of
protecting our natural heritage. Multi-species plans—Ilike the one mentioned
above—are more transparent in that they list all the species in danger. As a con-
sequence, they are also manifestly oriented toward preserving ecosystems. It has to
be so: | do not see how one can define a particular ecosystem except by the special
species that it contains.

As an example, | see within the South Florida Plan an inevitable convergence be-
tween species planning and ecosystem management. And if multi-species planning
can be done there, in the most biologically complex corner of our country, then sure-
ly it can be done elsewhere.
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STATEMENT OF PETER KAREIVA, SENIOR ECOLOGIST, NORTHWEST REGION OF THE NA-
TIONAL MARINE FISHERIES SERVICE, NATIONAL OCEANIC AND ATMOSPHERIC ADMIN-
ISTRATION, DEPARTMENT OF COMMERCE

Mr. Chairman, my name is Peter Kareiva, and | am a senior ecologist with the
National Marine Fisheries Service (NMFS) Northwest Science Center in Seattle,
Washington, where my primary responsibility is developing a science-based risk
analysis that can guide efforts to recover endangered salmon populations. | am here
to speak to you about a large national study of Habitat Conservation Plans (HCPs)
which | supervised while a Full Professor in the Zoology Department at the Univer-
sity of Washington. Since this was before | worked for NOAA, those findings do not
represent the views of NOAA. My experience and expertise regarding HCPs are de-
rived from this national study and from 20 years of active research in conservation
biology.

ABOUT THE STUDY

The study was initiated in September 1997 and was completed with the posting
of all of its results and data on a publicly available website in January 1999 (http:/
www.nceas.ucsb.edu/projects/hcp/). We used the volunteer labor of 119 biological
researchers, including 13 faculty members and 106 graduate students from eight
premier research universities around the country (Yale University, University of
California at Berkeley, University of California at Santa Cruz, University of Califor-
nia at Santa Barbara, University of Washington, University of Virginia, Florida
State University and North Carolina State University). The study was supported by
the AIBS (American Institute of Biological Sciences: $19,000) and NCEAS (National
Center for Ecological Analysis and Synthesis: $82,000). NCEAS is funded by the Na-
tional Science Foundation as a center dedicated to bringing ecologists together to
solve our most pressing problems in both basic science and in the arena of public
interest (such as this HCP issue), and in a rapid-response fashion.

We examined 208 HCPs that had been approved as of August 1997. Of those 208,
we took a sample of 43 HCPs for which we attempted to read every supporting docu-
ment and every relevant article in the scientific or agency literature that might pro-
vide pertinent data. Often this amounted to reading several thousands of pages of
documents and tables and speaking at length on the phone to biologists. Efforts
were coordinated by using internet and the web to maintain a dialog among re-
search courses being taught at the eight different universities. Data analysis and
actual synthesis of these data took place at NCEAS, which houses excellent con-
ference and computer facilities. The data base we produced contains 89,908 entries.
This is the largest Quantitative study of HCPs yet produced, and in some sense is
the first quantitative study. By quantitative | mean that our evaluation of HCPs
is in the form of actual numbers and scores which can be statistically analyzed and
updated, as opposed to narrative descriptions.

MAJOR CONCLUSIONS OF THE STUDY

(1) We frequently lack adequate data regarding the most basic biological processes
pertaining to endangered species—such as what is the rate of change in their popu-
lations locally? Nationally? What is their reproductive schedule? What is happening
to their habitats in quantitative terms (percent lost or gained per year)?

(2) Given the data available, HCPs generally make the best use of the existing
information in a rational manner, and there is evidence that the quality of HCPs
with respect to using science has been steadily improving.

(3) However, for many HCPs. scientific data are so scant, that the HCPs really
should not be called “science based” since science requires data from which infer-
ences are drawn and tested. There is no agency failing here, nor any failing of indi-
vidual writers of HCPs—no one could to a better job given the limited sources and
poor quality of information that are available.

(4) Very few HCPs included in the study were designed to include adequate mon-
itoring of populations or habitats in a way that could at least allow us to learn from
our actions and create data bases that could inform fixture decisions. This is a gold-
en opportunity that is being missed. Second, so-called “adaptive management” may
be mentioned in HCPs, but an extremely small percentage of HCPs actually estab-
lish any adaptive management procedures (complete with statistical power analyses
for assessing whether they are likely to work).

THE BOTTOM LINE

Everything preceding in my testimony has had very little of my personal empha-
sis, and instead reflects a straightforward condensation of the report which is avail-
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able at the website above. However, | want to end by leaving you with what | see
as the bottom line of this research regarding science in HCPs. Sometimes it is too
easy to get lost in the details, and lose sight of the big message. | wish to empha-
size, however, that this “bottom line” is my personal conclusion from the study—
what | pick out as its most important lessons.

(1) The absence of a data base that tracks patterns of population change and habi-
tat alterations for threatened and endangered species is a national embarrassment.
Often these data exist somewhere—in a file drawer, in researchers’ notebooks, or
scattered among several publications. Yet in this age of computers and the interest,
our data bases and information on basic natural history of endangered species are
staggeringly primitive. Many of us are aware of how much national or even state
“computerized criminal data bases” have revolutionized enforcement. The same
should happen with resource management and endangered species protection. With-
out such data bases we cannot know where are the “safe places” and the “dangerous
places” for our endangered species. We need to be able to “go on line” and find out
what is happening with endangered species in terms of hard numbers—how many
individuals? where? how many acres of habitat? how much of the remaining habitat
exists in publicly owned lands? and so forth. Investment in such a data base would
be in the best interests of all parties, so we can at least have access to the most
current information before we begin debating the possible consequences of future ac-
tions.

(2) We do not even have a national data base that tracks the “paper” administra-
tive record of HCPs. In other words, one cannot get on the internet and find a list
of all HCPs that address a particular species or the total acreage of land for a spe-
cies that is covered by the HCP process. Increasingly, HCPs are being placed online
(a very positive trend), but the sort of administrative data base that | feel is needed
will require a much larger effort to synthesize and update information from many
scattered sources in a format that will make the information easy to access.

(3) In light of all this scientific uncertainty, if HCPs are to be pursued in the in-
terest of balancing development and the environment, then minimally, HCPs should
be required to include rigorous peer-reviewed monitoring programs that allow us to
learn from them.

Mr. Chairman. thank you for this opportunity to testify. I know the HCP process
is being seriously improved. In addition, I know from personal experience that cer-
tain recent HCPs (after the publication of our study) include state-of-the-art mon-
itoring designs, backed up by high quality research (e.g., the Pacific Lumber Head-
waters HCP and its monitoring program for marbled murrelets). Moreover, one rea-
son | came to work as a scientist for the Federal Government and especially for
NMFS is that it is easy to throw stones from an ivory tower and criticize how the
government does its resource management science (and | have thrown some of those
stones)—but | wanted to see if | could make the science work any better before |
continued to criticize the job others were doing.

I look forward to answering any questions you may have.

USING SCIENCE IN HABITAT CONSERVATION PLANS
EXECUTIVE SUMMARY

The Endangered Species Act of 1973 (ESA) was established to save species at risk
of extinction and to protect the ecosystems upon which they depend. Toward that
aim, the ESA makes it unlawful for any person to “take” a listed species. In 1982,
the ESA was amended to authorize incidental taking of endangered species by pri-
vate landowners and other non-Federal entities, provided they develop habitat con-
servation plans (HCPs) that minimize and mitigate the taking. Since 1982, HCPs
have rapidly proliferated, leading in turn to widespread concern among conserva-
tionists that these plans are not being prepared with adequate scientific guidance.
Critics have argued that scientific principles must be better incorporated into the
process of developing HCPs. In response to these criticisms, we reviewed a set of
approved habitat conservation plans to evaluate the extent to which scientific data
and methods were used in developing and justifying them. The review was con-
ducted through a nationwide graduate seminar involving eight major research uni-
versities, 106 students, and 13 faculty advisors. Our analyses focused on the extent
to which plans could be substantiated by science. Thus, even if based on the best
available data (the legal requirement), a legally and politically justified plan could
be deemed scientifically inadequate because, by more stringent scientific standards,
the data were insufficient to support the actions outlined in the plan.
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A Systematic Effort to Collect Quantitative Data on Science in HCPs

This investigation proceeded along two lines. First, individuals gathered data on
208 HCPs that had been approved by August 1997 in order to obtain basic descrip-
tive information about plans. Second, the group conducted a more comprehensive
analysis for a focal subset (43) of these plans. The HCPs in the focal subset range
widely in geographic location, size, duration, methods, and approval dates. For this
in-depth investigation, we developed two separate data questionnaires: one asked
for information on the plans themselves, and the other focused on listed species and
their treatment within HCPs. These questionnaires included information about
what scientific data were available for use in formulating the HCP, how existing
data were used, and the rigor of analysis used in each stage of the HCP process.
As a whole, the questions were designed to generate a detailed profile of each HCP
and to document the use (or lack thereof) of scientific data and tools. Plans were
not judged overall; rather, questionnaires focused on different stages of the planning
process, including the HCP’s assessment of (1) the status of the species; (2) the
“take” of species under the HCP; (3) the impact of the take on the species; (4) the
mitigation for the anticipated take; and (5) the biological monitoring associated with
the HCP. All of the data sheets, plan descriptions, and other detailed results from
this effort are available on the NCEAS website:
http://www.nceas.ucsb.edu/projects/hcp/

Results

From our data on 208 HCPs, we were able to outline an overall picture of HCPs
across the landscape. These 208 HCPs involve permits for incidental take of 73 en-
dangered or threatened species. Of those 208, a great majority (82 percent) involve
a single species, although the profile is skewed by more than 70 plans involving the
golden-checked warbler (Dendroica chrysoparia) in Travis County, Texas. HCPs
occur in 13 states; the largest concentrations are in Texas, Florida, and California.
They range in size from only 0.17 ha (0.5 acre) of habitat to 660,000 ha (1.6 million
acres) of habitat. The duration of plans also varies widely, from 7 months for a plan
in Travis County, Texas, to 100 years for the Murray Pacific Company's HCP in
Washington. HCPs do not appear to be getting larger, smaller, longer, or shorter
over time.

In our more comprehensive examination of the focal HCPs, we direct much atten-
tion to what we call scientific adequacy. It is important to note that an HCP would
be labeled scientifically inadequate if insufficient data were available to justify an
action formally, even though legally the plan might be defensible. HCPs and many
other provisions of the Endangered Species Act require only that decisions be based
on the best available data. Scientifically, however, to support a claim we require
data that when analyzed give some statistical confidence of an assertion, and that
confidence is often lacking in applications of science to conservation biology because
of a paucity of data. For example, from a scientific perspective, the best data might
suggest a particular relationship between loss of habitat and loss of individuals, but
the data are so variable and scarce that one could never have scientific confidence
in the presumed relationship. Our aim is not to change the law but to point out
just how much science is being used, and can be used given the availability of data
pertinent to HCP development. The conclusions we draw probably apply to many
other facets of Federal decisions regarding species listed as endangered or threat-
ened.

Status/Take/Impact

Because they involve take of endangered species, HCPs must include information
about the status of populations and habitats of the species, an assessment of how
many individuals and how much habitat will be taken under the plan, and what
impact that take will have on the species overall. We found that, for most species
(74 percent), population sizes were known to be declining globally before the HCP
was submitted; 21 percent were stable, and 5 percent were increasing. The most im-
portant threat to species was habitat loss, although habitat degradation or frag-
mentation and direct human-caused mortality also represented important threats.
Notably, for only 56 percent of the instances in which a listed species might be
“taken” by an activity was the predicted take quantitatively estimated. And only 25
percent (23 of 97) of species treatments included both a quantitative estimate of
take and an adequate assessment of the impact of that take.

Mitigation
A crucial measure for the success of HCPs is the choice and implementation of

measures to avoid, minimize, and mitigate impacts on the species included in the
permit. If the appropriate measures are chosen and implemented in a timely fash-
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ion, the impact on the species in question might be effectively mitigated, justifying
the issuance of an incidental take permit. For this analysis, we chose to evaluate
avoidance, minimization, and mitigation measures as overall “mitigation,” because
they all involve offsettlng potential impacts to species. Minimization and avoidance
of the threatened species are by far the most common mitigation measures (avoid-
ance is proposed for 74 percent of species, and minimization for 83 percent). Our
analyses identify some important gaps in quality of data underlying mitigation pro-
posed in HCPs. Overall, particular mitigation measures commonly suffered from an
absence of data indicating they were likely to succeed, leading to a situation in
which “unproven” mitigation measures were relied on in the HCPs. Given this un-
certainty, one would expect that a mitigation measure should be evaluated prior to
the onset of take. Unfortunately, such a precautionary approach was often lacking.

Monitoring

We determined whether biological monitoring (i.e., “effectiveness monitoring” or
monitoring of trends in the populations that are potentially affected) was included
for the HCPs in our sample. In this analysis, we looked at each plan as a sampling
unit (n = 43), and we only considered information included in the plan or associated
documents. For only 22 of the 43 plans was there a clearly outlined monitoring pro-
gram. Of those 22 well-described monitoring programs, only 7 took the next step of
indicating how the monitoring could be used to evaluate the HCP's success. Interest-
ingly, although most plans do not include provisions for “adaptive management,”
when plans do include such provisions they are significantly more likely to include
clear monitoring plans as well.

Availability and Use of Information Needed for Scientifically Based HCPs

In many cases, we found that crucial, yet basic, information on species is unavail-
able for the preparers of HCPs. By crucial, we mean information necessary to make
determinations about status of the species, the estimated take under the HCP, and
the impact of that take on the species. For example, in only one-third of the species
assessments was there enough information to evaluate what proportion of the popu-
lation would be affected by a proposed ‘take.” If we do not know whether one-half
or one-hundredth of a species’ total population is being affected by an action, it is
hard to make scientifically justified decisions.

We assessed the overall adequacy of scientific analysis at each stage of the HCP
process. Although this evaluation of scientific adequacy amounted to a largely quali-
tative assessment, the foundations of that assessment were well specified by series
of background questions; “overall adequacy” was consistently well predicted by data
obtained for these background questions. In general, the earlier stages in HCP plan-
ning are the best documented and best analyzed. In particular, species status is
often well known and adequately analyzed, whereas the progressive analyses need-
ed to assess take, impact, mitigation and monitoring are more poorly done or lack-
ing. Our evaluations also indicate that the very large and the very small HCPs con-
tain the poorest analysis. In terms of plan duration, it appears that shorter-duration
plans have better estimates of the amount of take, but longer-duration plans have
better analysis of the status of the species and the mitigation measures imposed.

Conclusions and Recommendations

Although our analysis points to several shortcomings of HCPs, we acknowledge
that the HCP process is new, complex, and difficult. In general, the USFWS and
NMFS are doing a good job with the data that are available. They do not have the
resources to obtain the data that are needed for many of the decisions that must
be made. Without such resources, the best scientific approach is to be more cautious
in making decisions and to use the findings of this report to justify requests for ad-
ditional resources.

Recommendations

1. We recommend that greater attention be given to explicit scientific standards
for HCPs, but that this be done in a flexible manner that recognizes that all HCPs
need not adhere to the same standards as high impact HCPs. A formalized scheme
might be adopted so that small HCPs draw on data analyses from large HCPs, as-
suring that applicants are not paralyzed by unrealistic demands.

2. For the preparation of individual HCPs, we recommend that those with poten-
tially large impact (those that are large in area or cover a large portion of a species’
range) include an explicit summary of available data on covered species, including
their distribution, abundance, population trend, ecological requirements, and causes
of endangerment. HCPs should be more guantitative in stating their biological goals
and in predicting their likely impact on species. When information important to the
design of the HCP does not exist, it may still be possible to estimate the uncertain-



32

ties associated with the impact, mitigation, and monitoring, and to still go forward,
as long as risks are acknowledged and minimized. Flexibility can be built into miti-
gation plans so that managers can be responsive to the results of the monitoring
during the period of the HCP. When highly critical information is missing, the agen-
cies should be willing to withhold permits until that information is obtained.

3. For the HCP process in general, we recommend that information about listed
species be maintained in accessible, centralized locations, and that monitoring data
be made accessible to others. During the early stages of the design of potentially
high-impact HCPs and those that are likely to lack important information, we rec-
ommend the establishment of a scientific advisory committee and increased use of
independent peer review (review by scientists specializing in conservation biology).
This policy should prevent premature agreements with development interests that
ignore critical science.

1. INTRODUCTION

1.1. The Endangered Species Act in Relation to this Study

The Endangered Species Act of 1973 (ESA) was established to save species at risk
of extinction and to protect the ecosystems upon which they depend. Toward that
aim, the ESA makes it unlawful for any person to “take” a listed species. This prohi-
bition encompasses activities that directly kill or harm listed species, as well as ac-
tivities that cause indirect harm through “significant habitat modification or deg-
radation” (50 CFR §17.3). In 1982, the ESA was amended to authorize incidental
taking of endangered species by landowners and nonFederal entities, provided they
developed habitat conservation plans (HCPs) that minimize and mitigate the taking,
and that receive approval by the U.S. Fish and Wildlife Service (USFWS) or the Na-
tional Marine Fisheries Service (NMFS). Any nonFederal entity, whether a private
citizen, corporation, county, or state, can initiate an HCP. Once approved, an HCP
results in an incidental take permit. The language of this amendment (Section 10a
of the ESA—16 U.S.C. §1539(a)) arose directly out of a model HCP designed to re-
solve a conflict between a development project and the needs of endangered species
in the San Bruno Mountain area near San Francisco. Few landowners chose to un-
dertake HCPs until the early 1990's. The USFWS approved only 14 HCPs from 1983
to 1992 (USFWS and NMFS, 1996), but since 1992 there has been an explosion of
HCPs—225 were approved by September 1997, and approximately 200 are currently
being formulated. Indeed, HCPs have become one of the most prominent mecha-
nisms employed by the USFWS to address the problem of threatened and endan-
gered species on private lands (Bean et al., 1991; Noss et al., 1997; Hood, 1998).

The rapid proliferation of HCPs has led to widespread concern among conserva-
tion advocates about the scientific information in these documents. From a policy
perspective, critics charge (1) that HCPs may undermine species recovery because
they can allow for impacts to species that are not fully offset, (2) that HCPs are
developed without adequate biological information or scientific review, (3) that
small-scale HCPs can lead to piecemeal habitat destruction and fragmentation, and
(4) that meaningful public participation occurs infrequently (Hosack et al., 1997;
Kaiser, 1997; Kostyack, 1997; Murphy et al., 1997; National Audubon Society, 1997;
O’Connell and Johnson, 1997). Our objectives in this study were to conduct a major
review of HCPs and to evaluate in detail the scientific merit of a substantial sample
of HCPs currently in effect. We did not attempt to evaluate the biological success
of HCPs or their attempt to balance economics with biology. That exercise would
have been premature given the newness of most HCPs. Our emphasis is on scientific
data and approach, whether they are adequate, and if not, what should be done.
To strengthen the role of science in this process, we start with the premise that re-
gardless of the compromises that may be made between economics and environ-
mental concerns, HCPs should have clear scientific objectives, be based on the best
available data, and employ well-tested procedures. It is important to emphasize that
we scrutinized HCPs and their use of data and inference from a strictly scientific
(as opposed to legal) perspective. We sought to determine whether a presumed im-
pact, a proposed mitigation measure, and so forth could be scientifically substan-
tiated given the data available. We adopted this strictly scientific stance because
one of the outcomes of our analysis is a series of recommendations for improving
the quality of scientific input; arriving at these recommendations required that we
keep a clear vision of the highest possible scientific standards for HCP implementa-
tion. Although the focus of this report is science, it is useful to keep in mind more
legal definitions of key terms such as “take,” “compliance monitoring,” “effects and
effectiveness monitoring,” etc. In Table 1 we define key legal terms and emphasize
how our more biological use of language differs from some of these legal definitions.
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1.2. HCP Requirements

Applicants proposing HCPs must specify the impact that will result from the inci-
dental take of listed species, what the plan does to minimize and mitigate the im-
pact, and what alternatives were considered (Table 2). NMFS is responsible for ulti-
mately approving or rejecting the HCP (issuing the “incidental take permit”) for ma-
rine and anadromous species, and USFWS is responsible for the remainder of listed
species. The applicant may develop an HCP independently, but USFWS often works
with the landowner in the plan’s early stages, providing guidance as to what is or
is not acceptable with respect to approval requirements. Typically, impact on species
is minimized by limiting the geographic extent of harmful activities or the seasons
when those activities are allowed (e.g., prohibiting timber harvest during the nest-
ing season of an endangered bird). Mitigation often involves setting aside (through
purchase or conservation easements) habitat elsewhere. USFWS or NMFS can only
issue an incidental take permit if the HCP meets five criteria (Table 2). Incidental
take permits are only issued for species listed as threatened or endangered, al-
though for any unlisted species that is treated in the HCP as if it were listed, the
landowner is assured of receiving a permit for that species when it becomes listed.

No set of particular actions must be specified in an HCP for it to gain approval,
and overall the process is quite flexible. There is, however, standardized guidance
in the form of the Habitat Conservation Planning Handbook distributed by NMFS
and USFWS (USFWS and NMFS, 1996). The handbook gives general advice on all
aspects of HCPs. It also suggests expediting small-scale HCPs, while indicating di-
rections in which USFWS and NMFS wish to direct future HCPs, including habitat-
based, multi-species planning and large-scale, multi-landowner plans. In addition,
USFWS conducts training workshops across the country for employees who help ap-
plicants develop and implement HCPs.

1.3. The Impetus and Aims of This Study

HCPs are not purely scientific documents—they are compromises between the in-
terests of resource development and conservation, and political and economic con-
cerns play a major role. Some HCPs represent the outcome of negotiations that take
years. HCPs have economic, political, and scientific dimensions. Because HCPs rep-
resent negotiated compromises, it is essential to know what exactly is “given up”
in the process of arriving at a compromise. It is easy to identify what is given up
from the viewpoint of a private landowner, because the dollar value of future land
development or exploitation is readily calculable. It is much harder to quantify what
is given up in terms of a species’ prospects for long-term survival. That is the chal-
lenge for the scientific component of HCPs.

To examine the scientific component of HCPs, we decided to use a highly struc-
tured, detail-driven approach to collecting information on HCPs. To date, criticisms
and recommendations about HCPs have emphasized broad policy implications and
have sketched general qualitative attributes of particular HCPs (Hood, 1998; Noss
et al., 1998). We sought to develop a quantitative data base that sampled a “popu-
lation of HCPs,” so that our analysis would be relevant to HCPs in general, and
not only to particular HCPs. This highly structured quantitative analysis com-
plements the more flexible analyses previously published and, by uncovering broad
trends within a substantial data base, will set the stage for further analyses.

To examine the role of science in HCPs, the National Center for Ecological Analy-
sis and Synthesis (NCEAS) and the American Institute of Biological Sciences (AIBS)
initiated a 1-year project to analyze HCPs. A set of graduate seminars at eight uni-
versities (Florida State University; North Carolina State University; University of
California, Berkeley; University of California, Santa Barbara; University of Califor-
nia, Santa Cruz; University of Virginia; University of Washington; and Yale Univer-
sity) were coordinated during the fall of 1997. These seminars comprised a total
working group of 119 researchers, including 106 students and 13 faculty members.
The group was charged with reviewing current plans to evaluate the extent to which
scientific data and methods were used in developing and justifying the agreements.
The group was also charged with recommending ways to strengthen the role of
science in conservation planning. The group did not attempt to evaluate what effects
the plans have had on biological systems or species. Because the vast majority of
HCPs have been initiated since 1994, it is simply too early to evaluate whether the
plans are working. Moreover, our goal was not a vague judgment of the overall qual-
ity of each plan or of the plans as a whole. Instead, the group focused on the sci-
entific data and reasoning supporting the plans, paying particular attention to the
key issues of take, impact, mitigation, and monitoring. All of the data sheets, plan
descriptions, and other detailed results from this effort are available on the NCEAS
website: http://www.nceas.ucsb.edu/projects/hcp/
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This paper is both our synthesis of the data available at this website, and a read-
er's guide to the website. The scale of the data set is large—89,908 entries were re-
corded for HCPs (7,246 for the set of 208 plans, 75,094 for species questions pertain-
ing to the 43 focal plans, and 7,568 for plan questions pertaining to the 43 focal
plans). Throughout the paper, when discussing data we use the following key: AQ
refers to questions applied to all 208 plans, SQ refers to species questions applied
to the 43 focal plans, and PQ refers to plan questions applied to the 43 focal plans.
The actual questions can be found in Appendix I.

2. METHODS AND RATIONALE FOR DATA COLLECTION AND ANALYSIS

2.1. Obtaining a Sample of HCPs for Descriptive Statistics

As part of our effort, we sought to characterize the largest possible sample of
plans in terms of their most basic attributes. Data we attempted to identify for
these plans included plan duration and area, basic species information included in
the plans, and other factual descriptors of the agreements. Unfortunately, there is
no centralized office or collection of HCPs. We therefore took advantage of the joint
effort of the two nonprofit organizations, the National Wildlife Federation (NWF)
and the Earth Justice Legal Defense Fund (EJLDF), to assemble HCPs in Washing-
ton, DC. As of November 1997, they had compiled 208 of the 225 HCPs completed
at that time. The questionnaire applied to this sample of HCPs is given as Appendix
1-C.

2.2. Detailed Data Collection for 43 Focal Plans

The time and energy required for careful evaluation of both an HCP and the rel-
evant background information precluded a detailed investigation of all plans. We
therefore selected 43 focal plans (21 percent of the all plans available at the time
the project began) for detailed analysis. Plans were chosen non-randomly, to span
the range of geography, size, duration, methods, and approval dates represented in
the entire population of HCPs (Appendix 11-B lists these 43 plans).

For the focal plans we performed three types of data collection. The first was ac-
cumulating evidence demonstrating the presence or absence of several types of sci-
entific information. For this segment of our analysis, we chose a priori to define an
“HCP package” as including the HCP itself, the incidental take permit (ITP), imple-
menting agreement (1A), biological opinion, and any associated environmental re-
view documents (EA/EIR/EIS). These documents were consulted for all focal plans
for which they were available (some HCPs might lack some of these documents). In-
formation contained in these and any other explicitly referenced documents was con-
sidered to be included in the plan. Second, we gathered general data about the HCP
setting and the species covered by the associated incidental take permit. Many of
these data were found in the documents listed above, but to augment them, corrobo-
rate conclusions made in the HCP documents, and provide a comparison to existing
scientific knowledge, we completed surveys of relevant literature (which included
both articles published in journals and the so-called “gray literature,” represented
by reports prepared by government agencies and consulting firms). In gathering this
information, we considered all reports and publications available at least 1 year be-
fore the date of the HCP’s approval as having been available for the HCP preparers.
For 32 of the focal plans, we collected species-specific data for all species covered
on the incidental take permit. For the other 11, we chose a taxonomically represent-
ative subset of the species covered. Finally, we gathered information about the local
context and characteristics of the HCPs that included data about plan developers/
preparers and the policy or social contexts in which plans were developed. Often,
this profile was developed from both anecdotal and formal discussions with USFWS
employees, consultants who worked on the development phase, and various stake-
holders.

Our goal in analyzing these focal plans was not judgment of the overall quality
of each plan, or plans as a whole, but rather a rigorous analysis of a variety of de-
tailed questions about HCPs: What types of data or analysis do HCPs use well?
What available information is ignored? Are data unavailable that are crucial to
sound planning? Of the many steps in the planning for each species covered in an
HCP, which are usually done well and which poorly? Which of the many features
of a plan (size, duration, etc.) and of the plan’s preparation (who prepared it, was
there a scientific advisory committee?) are important in influencing its scientific
adequacy? Answering these questions requires “dissecting” each plan—gathering in-
formation on its many factors and parts, so that statistical analysis can be used to
judge what factors significantly influence the scientific quality of HCPs as a whole
and to allow a clear assessment of the adequacy of existing HCPs. To ensure con-
sistency of information gathering across groups, and to put the resulting data into
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an organized and analyzable form, we developed two separate data questionnaires;
one asked for information on the plans themselves, whereas the other focused on
species listed in the incidental take permit and the treatment in HCPs of these spe-
cies (see website). In total, the Plan questionnaire contained 176 questions/subques-
tions per plan studied, and the Species questionnaire contained 789 questions/sub-
questions per species per plan (these complete questionnaires are given as Appen-
dices I-A and I-B).

The questions asked in the two questionnaires fall into three categories:

* For both plans and species, many questions seek to detail simple (although
not always simple to acquire) factual information about the HCPs, the species,
and the preparation process.

Essentially all plan questions are of this type.

* For species, a large nhumber of questions address the details of what sci-
entific data and analyses were used in formulating different steps in the plan-
ning process. Most involved a set of four parallel questions, which for a broad
array of data categories asked (1) whether information of this type was used
in the HCP, (2) the source of the data, (3) the quality of the use of this type
of data, and (4) whether any important data of this type were missing from the
HCP. In addition, there are questions about the importance of these types of
data for application to the species and situation at hand. Together these ques-
tions seek to determine what data were used in formulating the HCP, the qual-
ity of their use, and their relative importance.

» Finally, both for detailed types of biological information and for larger steps
in the HCP analysis process, the species questionnaire asked for judgments of
the quality of the analysis.

Because the data included in the plan and species questionnaires form the basis
of our results, it is important to describe the approach we took in designing and
then analyzing these queries. As a whole, the questions were designed to generate
a detailed profile of each HCP, to document the use (or lack thereof) of many dif-
ferent types of scientific tools and data, and to characterize the availability of these
tools and data. The questions evolved over the first weeks of the project, as online
discussion led to the creation of new questions, the deletion or modification of exist-
ing questions, and official “consensus Interpretation” of ambiguous questions. We do
not presume that these questionnaires are comprehensive, but they were certainly
sufficient to generate a large body of data on our 43 sampled HCPs, covering the
full spectrum of HCP ingredients.

Three lines of reasoning led us to the final set of questions in each questionnaire.
First, we did not feel that it was either scientifically justifiable or most productive
to judge the adequacy of entire plans, so we sought to confine our “quality judg-
ments” to much smaller segments of analysis. This approach should better reveal
the strengths and weaknesses of HCPs and suggest improvements in the HCP proc-
ess. Second, the battery of questions is large, both to minimize the danger of missed
information and to leave open the door to unexpected findings or issues. Third, be-
cause it is difficult to make scientifically defensible judgments about the quality or
adequacy of even small pieces of a plan, each question regarding adequacy follows
an extensive series of questions about the details of the information and analysis
that were used in the plan, that were left out, and that would be needed to improve
the analysis. Our goal was to lead ourselves (and others reviewing our results)
through a clearly articulated set of steps that would clarify our judgments about im-
portance and adequacy of different types of information. It was impossible to write
out a rigid and explicit definition of “adequate” or a ranking score for each question,
because we were flexible in our scoring. For example, if an HCP involved only a
small amount of land and minimal take, we would score a rather crude assessment
of “impact” as adequate simply because it was obvious there was no need to be espe-
cially careful for such a negligible activity. In other words, as professional biologists,
we asked what level of scientific proof was required for different activities, depend-
ing on those activities and their context. All scorings and evaluations were pre-
sented to the local university seminar group and thus were subject to internal peer
review by up to 20 other biologists. This review was an important part of the proc-
ess. The graduate students involved included many with masters degrees (about
one-third), some with extensive work experience in environmental consulting or as
employees of USFWS, and some who had actually helped write HCPs. The biologi-
cal, statistical, and practical experience of this large cohort of graduate students
compares favorably with those employees of USFWS who actually administer the
HCP process.

In sum, our approach of using detailed questionnaires to evaluate HCPs was de-
signed (1) to include unexpected but important information, (2) to allow the dissec-
tion of plans so that clear judgments could be made about their merits and faults,
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and (3) to make transparent the reasons for our judgments of quality. Although in-
evitably imperfect, our approach allows us to develop a detailed analysis of the limi-
tations and the strengths of HCPs. In particular, it takes the analysis of HCPs away
from the realm of unsubstantiated expert opinion and into an empirically based
arena where arguments over methods and conclusions can be articulated, debated,
and revisited.

2.3. A Framework for Judging the Biological Adequacy of HCPs

To be scientifically credible, HCPs must address a variety of issues for each spe-
cies covered. Although in theory our data set allows us to address the scientific
credibility of HCPs in their entirety, it is more informative to clarify the particular
stages in habitat conservation planning where scientific knowledge or analysis may
limit the scientific foundation of HCPs. How should the integrated process of HCP
planning be dissected, however? Although there is no set of hard-and-fast rules or
steps to which all HCPs must conform, the USFWS/NMFS HCP handbook mandates
several issues that each HCP must address for species covered in the incidental take
permit (USFWS and NMFS, 1996). Our review of HCPs, in combination with these
mandated steps, led us to divide the HCP planning and analysis process into five
stages:

« Analysis of current status of the species

« Analysis of take under the planned activities

« Analysis of the biological impact of the anticipated take.

* Analysis and planning of mitigation for the anticipated take.

« Analysis and planning of monitoring activities to follow the future status of the
species, the actual take, and the effectiveness of mitigation procedures.

It is important to emphasize that failure to address any one of these stages ade-
quately calls into question the adequacy of planning for a species, even if all other
stages are addressed extremely well. For example, an HCP might have excellent
data on the current status of a species, have excellent estimates of take and the im-
pact of take on population health, and have a good monitoring plan, but if the pro-
posed mitigation procedures are untested and there are no plans to allow for their
review and modification, the plan is not scientifically credible. Similarly, a seem-
ingly reasonable plan can be formulated that has good estimates of everything but
the actual effect of the planned take on the population viability of the species. In
this case, again, the entire plan is questionable, because there may be no good way
to judge the real impact of the planned activities and hence the adequacy of planned
mitigation work. These examples illustrate both that the division of plans into five
stages is somewhat artificial and that each of these steps must somehow be ad-
dressed in an HCP for the whole plan to be a scientifically credible blueprint for
balancing potentially damaging actions with potentially beneficial ones.

2.4. Units of Analysis

For the questions we address, two units of analysis are logical: (i) the individual
HCP and (ii) the treatment of an individual species within an HCP. Plans are the
basic unit in which HCPs are approved and implemented, and many of the steps
or issues in the HOP process are inextricably part of an entire plan’s formulation,
but species protection is the goal and mandate of the ESA and of the individual
plans. Similarly, although plans with many species will be over-represented in a
strictly species-by-species analysis, this is to some extent as it should be. We there-
fore use a combination of approaches; some analyses are done at the plan level and
some at the species level. When performing most significance tests for species-level
analyses, we either include plan as a factor in the analysis or use a weighting factor
that discounts the effect of a species by the number of analyzed species from that
plan (1/(number of species in the plan included in our analysis)). One factor we do
not consider in most of our analyses is the occurrence of the same species in mul-
tiple plans; because each plan analyzes different impacts in different places, it
seems correct to count each plan-species combination as a separate data point. We
also minimized the bias that could arise from making judgments on the basis of a
large number of “minor species,” when a plan was actually written primarily for just
one or two major species. It would be unfair to call the scientific foundation of such
a plan weak because it failed to deal with the minor species but did a superb job
with the major species. We deal with this possible bias in two ways: (1) by choosing
as a subsample only a few species (and always only listed species) from plans with
long lists of species to be covered by the Incidental Take Permit and (2) by rating
a plan’s overall adequacy with respect to monitoring and so forth primarily on the
basis of how well it applied to the main species. For example the Washington Plum
Creek plan covers four listed species (grizzly bears, gray wolves, marbled murrelets,
and northern spotted owls) and 281 non-listed species (some of which were can-
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didate species and may be listed in the future). For this plan, we examined only
the four listed species, and, because this plan was really tailored to northern spotted
owls, we used the plan’s performance with respect to spotted owls as the major issue
to be evaluated.

3. CHECKS ON DATA REPRESENTATION AND ACCURACY OF ANALYSIS

With 89,908 entries in our data base and analyses conducted by several different
individuals and universities, there was obviously an opportunity for errors to creep
into our data. To offset this problem, we enlisted the cooperation of the USFWS and
sent them a preliminary draft of the manuscript, the questionnaires, and all of the
data. The USFWS then coordinated a review of all of these materials. Importantly,
the data were sent to the USFWS regions that had originally approved the HCPs
of concern. After a heroic review process, the USFWS suggested changes for 4367
data entries. We made 4328, or 99.1 percent, of their requested changes. It is impor-
tant to note the tremendous effort USFWS put into examining our data base, and
also to acknowledge that USFWS in no way endorses or takes responsibility for our
data or our interpretations of the data. We simply point out that the raw data them-
selves were reviewed internally by our own research group and externally by
USFWS. There still certainly remain errors, but we doubt that the analyses we re-
port would be substantially altered by the errors in the data. For example, observa-
tion errors for field counts of animals are often on the order of 10-40 percent, a
magnitude of error we are confident we were well below. All analyses, with one ex-
ception, are performed on the corrected data, and the data on the website represent
the corrected data. The one exception is our analyses of “school bias,” in which we
asked whether groups from the participating universities answered questions dif-
ferently. For that analysis, we used the “uncorrected data,” because error rate is one
way in which the groups might differ.

For many of the analyses presented below, we use one of the two questions that
summarize the adequacy of each of the five stages of the HOP process (see above).
To assess whether they are valid measures of scientific adequacy, we regressed the
graded-scale (1-6) measures of adequacy (see Appendix I-B) for each section on
seven aggregate variables indicating the knowledge about, and analysis of, various
categories of biological information about each species (see website and Appendix I).
We used both one-way regressions using just one set of biologically distinct answers
to detailed questions (e.g., data on changes in numbers or demography) and multiple
regressions using combinations of variables. These multiple regressions usually had
much lower sample sizes than did the simpler analyses, due to many combinations
of missing values. All analyses were performed on normalized variables. For each
of the five stages, some types of information or types of question (e.g., the presence
of data versus the type of analysis of the data) had little effect on quality rating,
whereas others were extremely good predictors. For each stage, the R2 values for
the single best regression are Status, 0.66; Take, 0.92; Impact, 0.59; Mitigation, 1.0;
Monitoring (performed separately for monitoring of take, status, and mitigation),
0.92, 0.91, 0.92. Overall, the results from these analyses show that the summary
rankings are well predicted by the details of data and analysis used at each step
of the HCP process (see Tables 3 and 4, and Appendix I11).

Because of the time and effort needed to find, read, and synthesize the full back-
ground data for each of the 43 focal HCPs, each plan was analyzed in depth by only
one university. Because the participants at different universities differed in back-
ground, and because of the unique cultural differences among our groups (e.g., Yale
versus U.C. Berkeley versus N.C. State University), we were concerned to test that
the identity of the evaluating university did not substantially influence plan evalua-
tion. Two problems could arise from such differences. One of these is loss of power
to detect real differences and effects in the plans due to added noise. The second
and more serious problem is systematic biases in the patterns we see among plans.
Furthermore, as noted above, we are often interested in analyzing for species-level
effects and must therefore account for the correlation in species answers due to
plan-level effects.

To check for university biases, we fit a set of mixed linear models to species-level
data using SAS PROC MIXED, which allowed us to assess the effects of institution
on the adequacy ratings in five major areas (Status, SQ:B43; Take, SQ:C33; Impact,
SQ:D47; Mitigation, SQ:E49; and Monitoring, SQ:F80). We used these models to de-
termine whether universities differed with respect to ratings and whether these dif-
ferences affected the statistical significance of the relationship of the five adequacy
ratings to the factors Date, Duration, Multiple Species (yes/no), Taxon, and Area.
In the model, university and plan were considered random factors, and Date, Dura-
tion, Multiple Species, Taxon, and Area were considered fixed factors (Date, PQ:
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181; Duration, PQ: 178, Plan Species Number (from PQ: 11, coded for three levels),
Taxon SQ:A3; Area, PQ: 182; Existence of Recovery Plan, SQ:A8). The results
showed that only for Mitigation effects was the school to school variation a sizable
portion of the residual variation (Table 5). In sum, these tests for university biases
suggest that there are generally not strong or consistent differences in the ratings
of different universities—certainly nothing of a magnitude that is likely to influence
our results or conclusions.

4. A DESCRIPTIVE OVERVIEW OF HCPS

Before beginning our analysis of how science is used in HCPs, we report the gen-
eral characteristics and diversity of the HCPs in our sample of 208. In particular,
we summarize descriptive data about where HCPs were implemented, who devel-
oped them, why they were developed, how large an area they address, how long they
last, what species they address, and what approaches to habitat conservation plan-
ning are used. Second, we describe these same characteristics for our intensively
studied sample of 43 focal HCPs and compare them to the larger set of 208 plans.

4.1. Attributes of Sample of 208 HCPs

More than 70 of the sample of 208 HCPs were coordinated and approved within
the Balcones Canyonlands Conservation Planning area in Texas. Because these
plans are very similar to one another and may bias general patterns of HCP charac-
teristics, we report two results whenever appropriate: one based on data for all 208
plans and one excluding data for the Balcones Canyonlands plans.

Any nonFederal entity can develop an HCP in support of an incidental take per-
mit application. Most HCPs (82 percent) were submitted by single private land-
owners (either corporations or individuals). Just 3 percent of HCPs were submitted
by state and local governments. Fourteen percent were developed for lands under
multiple jurisdictions (these could be public, private, or both); an example of a mul-
tiple jurisdiction plan is the Orange County NCCP (see website plan narratives). If
the Balcones Canyonlands plans, which were developed for numerous private land-
owners, are excluded, these proportions change to 72 percent private, 5 percent pub-
lic, and 22 percent multlple jurisdiction. The areas covered by HCPs can differ dra-
matically—on an “area basis,” the figures are 14 percent private, 18 percent public,
and 67 percent multiple jurisdiction.

HCPs are developed because some action is expected to take threatened or endan-
gered species and thus to have impact, which can be either reversible or irrevers-
ible. Reversible impacts include those that could be expected to diminish substan-
tially in 100 years or less; examples include the impacts of timber harvest rotations
or livestock grazing. Irreversible impacts are those that have a permanent effect on
species or their habitats, such as urbanization or land conversion. Fourteen percent
of HCPs will result in reversible impacts and 81 percent in irreversible impacts.
Five percent will have both reversible and irreversible impacts. When Balcones
Canyonlands plans are excluded, the proportions shift to 23 percent having revers-
ible impacts, 69 percent having irreversible impacts, and 8 percent having both.
Data collected for the 43 focal HCPs allowed a more specific characterization of land
uses motivating HCPs. Within this smaller dataset, the primary land use changes
were specifically defined, e.g. agriculture, logging, urban development. For each
plan, various land uses were ranked according to their importance in motivating
that plan; a ranking of 1 identified the land use change that was the primary moti-
vation for the HCP (PQ:42-49). Although plans may be motivated by many different
changes in land use, 56 percent of those we examined in depth (24 of 43) were moti-
vated by construction of buildings; logging came in second at 19 percent (8 of 43).

We analyzed the duration and size distribution for HCPs using the larger data
set of 208 plans. Land areas covered are extraordinarily diverse, spanning six orders
of magnitude. The smallest approved plan protects the Florida scrub jay
(Aphelocoma coerulescens) on just 0.17 ha (0.4 acres). The largest plan to date covers
over 660,000 ha (over 1.6 million acres) of forest managed by the state of Washing-
ton Department of Natural Resources. Nevertheless, most HCPs are relatively
small. The median size is less than 10 ha (24 acres), and 74 percent of HCPs cover
fewer than 100 ha (240 acres). If Balcones Canyonlands HCPs are excluded, the me-
dian size increases to about 44 ha (110 acres), and 59 percent of HCPs cover fewer
than 100 ha (250 acres). For simplicity and comparative purposes, HCPs were cat-
egorized as small (0-10 ha), medium (>10-1000 ha), or large (>1000 ha). The largest
proportion of all HCPs falls in the small size category (50 percent). When the
Balcones Canyonlands plans are excluded, tile largest fraction falls in the medium
category (48 percent). No directional trend over time in the mean size of HCPs is
apparent. Regressions with and without Balcones Canyonlands plans of log(area) of
HCPs on year of approval yield slopes not significantly different from zero (P >0.14



39

and P >0.07, respectively). Some recently approved plans are larger than their pred-
ecessors, but other recent plans are smaller, suggesting only that the aerial extent
of HCPs has diversified with time.

The length of time over which an HCP is to be implemented is correlated with
the duration of the ITP for which the plan was developed. Plan durations are di-
verse, ranging from 7 months for a plan in Travis County, Texas, to 100 years for
HCPs implemented by the Murray Pacific Company in Washington. Two plans de-
veloped for private properties in Texas are to be maintained in perpetuity. Exclud-
ing those two plans, the median duration of HCPs is 10 years, and 60 percent of
HCPs will be maintained for 20 or fewer years. Excluding the Balcones Canyonlands
plans, the median duration of HCPs increases to 22.5 years. Over time, the dura-
tions of approved HCPs have diversified, but they exhibit no significant directional
trend. When Balcones Canyonlands plans are excluded from analysis, a regression
of plan durations on approval dates suggests that more recent plans may be longer,
but the trend is not statistically significant (P >0.15).

Although no HCPs show directional trends in either duration or area, these two
characters are positively correlated with one another (Figure 1). A regression of
HCP duration on HCP area yielded a positive relationship in which small HCPs
tend to have shorter durations and larger plans longer durations (P <0.001). Such
a relationship seems reasonable because a larger planning area may necessitate a
longer planning horizon.

The 208 HCPs examined cover 73 threatened and endangered animal species: 22
birds, 13 mammals, 19 reptiles and amphibians, 18 invertebrates, and 1 fish (Table
6). Fifteen species of plants are also covered under HCPs, even though the ESA does
not mandate such protection on non-Federal lands. The number of HCPs that cover
various threatened and endangered taxa are presented in Table 6. The majority of
HCPs (143) cover one or more bird species. Mammals and covered by 32 HCPs and
amphibians and reptiles by 33.

Because HCPs can address conservation of single species, multiple species, or
habitats, the assessment of status, take, impact, and mitigation measures vary ac-
cordingly. For single-species plans, they are species specific. Multi-species plans are
essentially scaled-up versions of single-species plans. Assessments of status, take,
and impact are done for each covered species; mitigation measures may address
multiple species simultaneously but are still species-specific. Habitat-based plans
represent a distinctly different approach. They are based on the premise that, by
protecting the ecological integrity of a natural habitat, one also protects the many
species within that habitat (USFWS and NMFS, 1996). Such plans de-emphasize
species-specific analyses and mitigation measures, focusing instead on more holistic
protection and management of the habitat. Most HCPs (84 percent) are single-spe-
cies plans. Multi-species plans make up 12 percent and habitat-based plans only 4
percent. Excluding the Balcones Canyonlands plans shifts these proportions to 74
percent single-species plans, 7 percent multi-species plans, and 19 percent habitat-
based plans. Habitat-based plans have only been developed since 1993, so their
prominence among HCPs is likely to change in the future. Certainly there is in-
creasing interest in assessing the quality of large habitat-based plans because of
their larger spatial scale and biological breadth.
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Figure 1. The relation between plan duration (AQ:3) and plan area (AQ:6a).
The line shown is the best fit-linear regression, with R*=0.27 and p<0.01.
(N=192 HCPs)

4.2, Attributes of 43 Focal Plans

The following subsections compare characteristics of the 43 focal plans with those
of the larger HCP population. We assert that the focal plans adequately represent
the diversity of HCPs, allowing a general evaluation of how science is used in habi-
tat conservation planning.

Time of Approval

When selecting focal HCPs, we biased our sample toward more recent plans.
These presumably reflect current approaches and strategies in HCP development
and are therefore more pertinent for the evaluation we have undertaken. Ninety
percent of the 43 focal plans were approved after 1992, compared with 89 percent
of the whole population of HCPs (PQ:3).

Applicant Types

To sample a sufficient number of plans developed by state and local governments
and by multiple jurisdictions, we biased our selection of focal HCPs with respect to
this characteristic. Among the focal plans, 71 percent were developed by private en-
tities, 10 percent by state or local governments, and 19 percent for lands under mul-
tiple jurisdictions (PQ:65).

Area

We selected focal plans non-randomly with respect to size to avoid sampling bias

due to the many small Balcones Canyonlands plans and to achieve more balanced

representation of different-sized plans. As a consequence, the proportions cat-
egorized as small, medium, and large differ from those observed in the larger HCP
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sample. Nineteen percent of the plans selected were small, 40 percent were medium,
and 42 percent were large (PQ:28).

Duration

Plan durations were categorized as short (up to 5 years), medium (>5 to 20 years),
and long (greater than 20 years). Twenty-three percent of the plans selected were
of short duration, 20 percent of medium duration, and 58 percent of long duration
(PQ:4 minus PQ:3).

Species

By selecting only 43 HCPs for intensive analysis, we necessarily reduced the num-

ber of different species protected under these plans. Nonetheless, 64 out of a pos-

sible 73 different listed species are covered in our focal-plan subsample. Birds, mam-
mals, reptiles and amphibians, fish, and invertebrates were included.

Approach

The focal HCPs were chosen to represent the primary approaches to habitat con-
servation planning: single-species plans, multispecies plans, and habitat-based
plans. Fifty-one percent of the focal HCPs were single-species plans, 21 percent were
multispecies plans, and 29 percent were habitat based plans. These proportions dif-
fer from those for the larger HCP population in that multispecies and habitat-based
plans are over-represented. We intentionally sought an over representation of these
large multispecies plans because they represent the major impacts in terms of total
area and because there has been a move toward increasingly favoring these types
of pl?ns (although small single-species plans continue to play a role) (PQ:7 and
PQ:8).

5. THE USE OF AVAILABLE DATA FOR HCP PLANNING

Before evaluating the five key components of HCPs (status, take, impact, mitiga-
tion, and monitoring), we first discuss the more general issue of data availability.
In particular, we assess what data are altogether lacking, what data are available
but not used, and the quality of analysis of available data.

5.1. Data Limitations

To assess data availability during HCP preparation, we first documented the pro-
portion of cases for which we were unable to determine basic information on a spe-
cies or effects of actions authorized in the HCP on the species. These analyses pro-
vide a view of how often scientists lack information on species for basic assessments.
Note that we did not restrict our search for this basic information to the HCP or
its supporting documents—we did a thorough literature search that covered peer-
reviewed publications and the “gray literature.” We found that the basic information
necessary to make determinations about potential threats to species (SQ:Al12-A21),
the status of a species or its habitat (SQ:B26-B42), and the type and magnitude of
take that will occur (SQ:C19-C28) were unavailable in many cases. For example, we
could not determine whether or not there currently exists sufficient habitat to en-
sure a species’ viability for one quarter of the species-plan cases we examined. If
we do not know whether or not there is currently enough habitat to sustain a spe-
cies, it is hard to determine the impacts of future losses or alterations of habitats.
Lack of this kind of basic information can severely limit our ability to make correct
assessments regarding the effect of proposed developments on a given species. In-
deed, for only one-third of the species are there enough data to determine what pro-
portion of the population will be affected by the proposed development. All of the
aforementioned data assessments were made for the literature up to 1 year prior
to permit approval.

5.2. Unused, but Available, Information

To determine whether HCP preparers did not use important data that were avail-
able, we reviewed all the information we could find that was not in the HCP and
judged the importance of this information for assessment of status, take, impact,
and mitigation strategies (QD responses to SQ:B1-24, C7-18, D7-30 and E7-30).
In gathering this information, we considered all reports and publications that were
available at least 1 year prior to the date of the HCP's approval as available for
the HCP preparers. The majority of the information we found was either cited in
the HCPs or deemed not to be important to the conclusions drawn in the HCP.
Thus, our analysis showed that HCP preparers do a good job of finding and citing
relevant data; data omissions were judged to be significant only 15-25 percent of
the time (Table 7). However, a few categories of data appear to be under-researched
in HCPs. Of particular concern is the omission of information regarding cumulative
impacts. For example, in 23 percent of the cases, we concluded that plans neglected
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information on cumulative impacts that would have altered the assessment of the
impact of take. Data omissions were also potentially serious in the development of
mitigation or minimization efforts (Table 7). Of particular note was the omission of
information about the amount and quality of habitat with respect to feeding, breed-
ing, and migration—these are key aspects of habitat that will be central to any miti-
gation for habitat loss.

5.3. Analysis of Available Data

For each category of species-specific information we reviewed, we evaluated the
quality of the analysis and use of any data reported in an HCP (QC responses to
SQ:B 1-24, C7-18, D7-30, and E7-30). For analyses of status, take and impact, we
found that, when data were available, the overall quality of their use was high
(Table 8). Data on population sizes and habitat availability were generally used well
in HCPs, whereas more detailed data on species or their interactions in the environ-
ment were more unevenly applied and stood out for their relatively low scores with
respect to data use (Table 8). The most significant finding in this analysis is the
poor use of existing data regarding extrinsic factors (such as anticipated human pop-
ulation growth with likely future pressures on the species) and environmental varia-
bility for designing mitigation strategies (Table 8). Information about possible cata-
strophic events and environmental variability is important when mitigation is de-
signed, because such variability can often undermine otherwise effective mitigation.

6. ASSESSMENT OF STATUS, TAKE AND IMPACT

6.1. Determining the Status of Species

Accurate determination of the status of endangered and threatened species serves
to justify procedures outlined in the HCP and provides baseline data to be compared
with similar estimates after development has occurred. A fundamental aspect of a
species’ status is knowledge of the critical threats to that species’ viability. As part
of our evaluation of HCPs, we identified the primary threats to the 97 species-plan
combinations (some species occur in several different plans, so 64 species yield 97
combinations: Figure 2, SQ:A12-23) both at the local scale (within boundaries of the
HCP) and at the global scale (over the range of the species). Overall, the most im-
portant threat to species is habitat loss, which was cited as primary threat for over
75 percent of the species, both locally and globally (Figure 2), followed by habitat
degradation, habitat fragmentation, and direct human-caused mortality. Other
sources of declines for species covered in HCPs include pollution, water diversion
and/or damming, interactions with invasive species, and changes in community com-
position (which affect interactions with food, predator, parasite, and disease species).



43

100 —
H On HCP land
Globally
" 80
=
<
[
=
f"é
s 60 —
5 5
—
o <
= e
88
82
&= 40
G S
25
5%
o @
5 5
A O
20 —
0_ . £ e
w0 =
2 § § £ & E ¢ & & & 3
S~ 8 8 ® £ S 5 = 8 8 3
= ©§ £ ¥ = A § § 9
- ;‘3 5] =) o] é = o
T B g =2 & S 8 &
< QL ) =]
T A s =
o Fy
S
&
Type of Threat

Figure 2. Major threats, at local and global scales, to species included in HCPs. For
each threat category, columns indicate the number of times each type of threat was
listed as most important (score of 1 for SQ:A12-22). Because multiple threats can
be considered to be of major importance to any one species, the totals sum to greater
than 100%. (N=97 species-plan combinations)

A second basic feature of species status is the estimated trend in abundance or
numbers of individuals in the populations in question, both within the HCP area
(SQ:B30) and globally (SQ:B31). For those species where population trends were
known, we compared the proportion of species that were increasing, stable, or de-
clining in numbers within the HCP area and globally. For most of the species, popu-
lation sizes were known to be declining in the HCP area (57 percent total; 53 per-
cent declining at a moderate rate and 4 percent declining so rapidly that extinction
is possible within the next 20 years). An intermediate number of species were
known to be stable (40 percent), and, for a small fraction of the species included
in HCPs, the populations were increasing (2 percent) (Figure 3). Changes in popu-
lations for these species at a global scale are similar to those observed within HCP
lands. Populations range-wide are declining for 74 percent of the species, stable for
21 percent, and increasing for only 5 percent of the species in our sample.

The status of populations of endangered species is highly dependent on the main-
tenance of sufficient adequate habitat for the species. Trends in habitat availability
(Table 9) are similar to those observed for populations: habitat availability is declin-
ing in the local HCP area for 63 percent and is stable for 37 percent of the species
in the HCPs we reviewed. Habitat quantity is not increasing for any of the species
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we evaluated (Table 9; SQ:B34). Globally, habitat is declining for 88 percent of the
species and stable for 12 percent and is not increasing for any of the species in our
HCP sample (SQ:B35). The decline in habitat availability at larger scales under-
scores the importance of populations within HCP areas for overall viability of en-
dangered species (Bean and Wilcove, 1997).

Most of the habitat remaining for species contained in the HCPs is of “medium”
quality (51 percent of habitat in HCP area and 70 percent of habitat globally; Table
9; SQ:B28-29). We defined medium-quality habitat as that able to support self-sus-
taining populations but not able to produce an excess of individuals (i.e., not able
to serve as consistent “source” populations). Habitat quality within the HCP area
was generally rated of poorer quality than global habitat quality for the species in
our HCP sample. In particular, 40 percent of the remaining habitat in HCP areas
was deemed to be “poor” quality (i.e., not able to support isolated populations
through time), whereas only 15 percent of habitat was determined to be poor glob-
ally.

6.2. Nature and Characterization of Take

Activities permitted in HCPs can result directly or indirectly in death of individ-
uals of an endangered species, commonly referred to as “take” (ESA, 1982). Take
also includes any type of harassment or harm to species and destruction or modifica-
tion of a species’ habitat (USFWS, 1981). Take was predicted to occur for the major-
ity of the species-plan combinations we reviewed (73 percent; SQ:C25). For the re-
maining species either take was not predicted to occur as a result of HCP activities
or not enough information was provided in the HCP to reveal whether take would
occur. In cases where it was explicitly stated in the HCP that take would occur if
the permit were approved, the quantification of take varied tremendously among
plans (SQ:C27). Predicted take, in terms of the estimated number of individuals that
will be displaced or killed, is poorly estimated for most of the species in our focal
HCPs—in almost half of the cases (49 percent) no data in the HCP or associated
documents addressed the level of take likely to result from the proposed develop-
ment.

For each species evaluated in our 43 focal plans, we also asked what percentage
of the population on the HCP land would be taken as a result of the proposed activi-
ties (SQ:C26). In a large proportion of the cases (42 percent), the HCPs do not ex-
plicitly estimate this figure. Among the plans in which take was estimated, the ex-
pected level of take was most often “all or nothing” (Figure 4). In the majority of
cases either a small percentage (1 percent or less) or all (100 percent) of the popu-
lation on the HCP land would be taken as a result of the proposed activities; few
predicted intermediate take levels.
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Figure 4. Percent of impacted local populations that will be taken as a result of the
activities proposed in the HCP (SQ:C26). In the cases where the levels of take were
estimated in the HCPs, either very few individuals from the impacted population
are expected to be taken or the entire population is taken.

Our data suggest that little emphasis is currently placed on accurately estimating
the consequences of proposed activities for the species or population in the HCP
area. A high percentage of the species listed on incidental take permits have no
guantitative estimate of take, either as the total number of individuals lost or the
percentage of the affected population taken. In the cases where predicted take is
quantified, our data suggest that HCPs fall into two categories: the plans either
minimize take (resulting in many cases with low take estimates) or they allow for
removal of 100 percent of the affected population.

6.3. Assessing Impacts of Development on Endangered Species

Impacts on populations in HCPs can be defined as the combined effects of take
and habitat modification on the viability of endangered species. Because of its com-
plex nature, quantifying impact is difficult and requires not only accurate estimates
of take but also an understanding of the population dynamics, species requirements,
and demographic thresholds that apply in each individual case; these data are often
necessary to full understanding of the biological consequences of proposed levels ac-
tivities. We reviewed the types of threats that were considered in HCPs (QE re-
sponses to SQ:D32-45) and compared those to the categories of impact we deemed
important for the species given our knowledge of their biology and status (QG re-
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sponses to SQ:D32-44). We ranked all categories for each individual species-plan
combination on a four point scale ranging from 1 (not an important impact) through
4 (a serious impact that will significantly affect the population). We ranked area of
habitat loss, percent habitat lost, direct mortality, habitat fragmentation, cumu-
lative impacts, and altered interspecific interactions as the six most significant ef-
fects for the species in our sample (Table 10). With the exception of cumulative im-
pacts, we generally found high concordance between our rankings and the number
of times that the same impact was considered in the HCPs we reviewed.

7. MITIGATION AND MONITORING

7.1. Mitigation in Habitat Conservation Plans

A crucial feature of HCPs is the choice of mitigation procedures aimed at minimiz-
ing the threats to species included in the incidental take permit (see, e.g., gingham
and Noon, 1997). In fact, this minimization of impact is required by the ESA (1982)
and clearly outlined in the HCP Handbook (USFWS and NMFS, 1996). If the appro-
priate mitigation is chosen and implemented in a timely fashion, the impact to the
species in question can be minimized to the maximum extent practicable, thus justi-
fying the issuance of an incidental take permit. However, many scientists have criti-
cized the mitigation plans proposed in HCPs because they have often seemed arbi-
trary, based more on political and economic constraints than empirical data on the
species’ ecology, life history, and specific requirements (Beatley, 1994; gingham and
Noon, 1997; Buchanan et al.,1997). Given the importance of mitigation for the suc-
cess of HCPs, we focused our analyses on the scientific basis of mitigation measures
proposed. HCPs that include more than one endangered species must mitigate for
impact to all species included in the take permit. Therefore, because of the species-
and plan-specific nature of mitigation measures, we considered each species within
a plan as our unit for analysis.

7.2. Types of Mitigation Most Commonly Used

We treated minimization of impacts (e.g., modifying construction and/or develop-
ment at the site to minimize changes to the species or its environment) and avoid-
ance of impact (e.g., working during the non-breeding or inactive season) as cat-
egories of mitigation. Minimization and avoidance were by far the most common
mitigation measures proposed (Figure 5; QH responses to SQ:E32-E42). Avoidance
was proposed for 74 percent of species for which permits were issued, and minimiza-
tion of impact at site of development was proposed for 83 percent of species). Most
mitigation efforts for a specific endangered species involve a combination of proce-
dures. Thus, many of the less common mitigation measures (such as land acquisi-
tion, translocation, habitat restoration, etc.) are used in combination with strategies
for minimization and avoidance of impact on the threatened species. The high reli-
ance on avoidance and minimization is not surprising, as these are usually the easi-
est and least costly procedures to implement.
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Figure 5. Frequency of specific mitigation measures proposed for all species in the

43 focal HCPs we examined (SQ:E32-42 QH). Minimization (defined as any measure
at the site of development that minimizes the impact on the species while still carrying
out the proposed activities) and avoidance are the most common forms of mitigation.

7.3. Quality of Data Used in Determining Specific Mitigation Measures

The quality of data underlying particular mitigation measures proposed for each
species was evaluated on a 4-point scale (a continuous quality index from 0, rep-
resenting “no data” used to support the chosen mitigation procedure and its reliabil-
ity, to 3, representing cases where data amply document that the proposed mitiga-
tion procedure is likely to be effective; QJ responses to SQ:E32-E42). On average,
the quality of data used to justify mitigation measures was relatively low (Figure
6); that is, all mitigation procedures were based on data ranked as 2 or below in
our quality index (indicating that the data are, at most, moderately understood and
reliable). The mitigation measures based on the highest data quality are conserva-
tion easements, land acquisition, avoidance, and minimization. Other measures such
as translocation often lack data demonstrating the feasibility of the proposed ac-
tions. In general, HCPs seem to rely more on mitigation measures with higher qual-
ity scores and less on those with low scores (QI responses to SQ:E32-E42). However,
there are some exceptions; for example, when habitat banks (payment of money into
an account, which is then to be used to purchase land that is supposedly ideal habi-
tat for the species threatened by the proposed activities) are used, they tend to be
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a major component of mitigation programs, yet this mitigation approach has one of
the lowest scores on our data quality scale (Figure 6). Given the generally low qual-
ity of data underlying many mitigation plans in HCPs, their success is not assured
and, if implemented as proposed, may be very close to a “guess” in terms of curbing
the impacts on the species.

7.4. How Well Mitigation Plans Address Threats to Endangered Species

Judging the actual success of mitigation procedures would require long-term infor-
mation on the success of HCPs. Because very few plans have been in place for more
than 8 years, this is not an option. Hence we must rely on current indicators that
mitigation measures are likely to be successful. For each of the species in our sam-
ple, we estimated the likelihood of success by answering two questions. First, we
asked how often mitigation measures actually addressed the primary threat to the
species in question. Second, we asked to what extent the proposed mitigation meas-
ures are likely to reduce the impacts of the primary threats. Whereas the USFWS
is required to adopt mitigation and minimization measures that protect a species
to the maximum extent practicable, our focus was more on whether scientific evi-
dence was presented to substantiate that the best possible mitigation was being
adopted.

We found that, for the great majority of the species we examined, the mitigation
procedures addressed the primary threat to the species’ continued existence (85 per-
cent; SQ:E44). However, the overall adequacy with which proposed measures ad-
dressed the primary threats varied tremendously among species (Table 11; SQ:E45).
Overall, we found that for only 57 percent of the species in the sample did mitiga-
tion measures proposed in the HCP address the primary threat to the species to a
degree considered “sufficient” or better. In other words, although HCPs most often
identify the primary threat to the affected species, only a little more than half of
the time do mitigation plans adequately address that threat.

7.5. Implementation of Mitigation Plans

An important determinant of the success of mitigation is the adequate implemen-
tation of the proposed measures. For maximum success rates of mitigation plans,
it is important that the procedures be implemented in a timely fashion and pref-
erably before the population of an endangered species is severely affected by activi-
ties proposed in the HCP. We examined two factors that affect the implementation
of mitigation plans: funding for the measures and the timing of mitigation efforts
relative to “take” of the impacted species.

Mitigation can be one of the most expensive steps in the development and execu-
tion of an HCP. Thus, it is important to determine the cost of the proposed meas-
ures, the source of funding for implementing mitigation, and the time period over
which these funds are available. Under law, the plan for funding all expected miti-
gation measures should be outlined in the HCP; ideally the source of those funds
should be determined a priori and not as the impact occurs in the course of develop-
ment (we refer to the latter as a “pay as you go” funding program). We found that
HCPs nearly always met these basic expectations: 98 percent of the HCPs outlined
a priori the funding sources for the mitigation proposed (PQ:124), but only 77 per-
cent had significant funds set aside to pay for mitigation at the onset of the HCP
(PQ:125).
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Figure 6. Data quality underlying the choice of proposed mitigation (SQ:E32-

42 QJ) and reliance of HCPs upon those same mitigation measures (SQ:E32-

42 QI). The quality of data underlying choice of mitigation for each species

was rated on a 4 point scale ranging from 0 (no data to support the use of that
measure and its reliability) to 3 (very good data, with mitigation known to work).
The reliance of the HCP on these mitigation activities was also evaluated on a

4 point scale, ranging from 0 (no reliance on mitigation) to 3 (high reliance - this
is one of the major mitigation measures used for the species). Bars represent the
mean scores across all species examined.

Another critical aspect of mitigation is the timing of proposed measures relative
to impact. It is important that mitigation measures are started at the time of take
or preferably before any take occurs, thus increasing the probability that unsuccess-
ful mitigation procedures can be detected and corrected. In contrast, if most take
occurs before mitigation measures are put into effect, chances of adaptively improv-
ing on failed mitigation efforts are reduced. We found that take occurred before
mitigation in a substantial number of cases (23 percent of the species examined; PQ:
126).

7.6. The Clarity and Effectiveness of Monitoring Programs

The first question to ask about monitoring is simply whether or not a clear mon-
itoring program was outlined in the plan. We focused only on effectiveness monitor-
ing, as opposed to compliance monitoring (see Table 1). An answer of “no” to this
guestion does not necessarily mean that no monitoring is going on for the pertinent
species, but rather that the text of the plan does not provide sufficient information
or sufficiently explicit information to document that indeed a scientific monitoring
program was part of the plan. Of course, a “no” could also mean that there was ab-
solutely no monitoring whatsoever. For only 22 of the 43 plans was there a clear
description of a monitoring program (PQ:60). The next obvious question concerns the
effectiveness of those 22 clear monitoring programs we identified—in other words
is the monitoring program designed in such a way that it would allow the success
of the HCP to be evaluated? For this question the attributes of monitoring required
for “evaluation of success” depended on the particular plan and the threats being
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mitigated, and they could involve factors such as number and location of sample
sites, frequency of sampling, and nature of data recorded. Again, a “no” does not
imply that monitoring in the field is necessarily insufficient, only that the informa-
tion presented in the plan and associated documents did not provide any confidence
that the monitoring could evaluate success. Under this interpretation, only 7 out of
43 plans had clear monitoring programs that were sufficient for evaluating success
(PQ:167). Because our criteria for answering “yes” to the questions about clear and
sufficient monitoring relied on what was actually included in the documents, the re-
ality may not be as gloomy as the numbers above suggest. If the monitoring pro-
grams were consistently a part of all HCPs, then HCPs on average would be better,
and the monitoring programs themselves would be more likely to be scientifically
supported because of their role in planning. We delved deeper into the data to deter-
mine exactly what was missing with respect to questions about particular species
and whether any class of plans seemed to stand out as having better than average
treatment of monitoring.

Monitoring can have more specific goals than evaluating a plan’s success. For ex-
ample, monitoring could be implemented to estimate take (SQ:F5) or population sta-
tus (SQ:F31) or to evaluate mitigation success (SQ:F57). Our more refined analysis
of monitoring according to take, status, and mitigation echoes the earlier conclusion
about generally poor monitoring. In particular, when broken up into the components
of “take, status, and impact of mitigation,” monitoring was found to be adequate for
any component in 65 percent of the plans at most (Figure 7).

Adaptive management and monitoring are clearly interconnected because adapt-
ive management requires monitoring data with which to evaluate the success of al-
ternative management strategies. Although most plans did not include provisions
for adaptive management, those that did were also significantly more likely to in-
clude clear monitoring plans (cross analysis of PQ:60 and PQ:61). In particular, 88
percent of the plans with provisions for adaptive management had clear monitoring
plans, whereas less than 30 percent of the remainder had clear monitoring plans
(X2 = 14.93, P = 0.001).

Many more detailed questions could be asked about monitoring, but so few plans
were judged to include clear or sufficient monitoring programs, that sample sizes
are small. Moreover, the major results are clear with the most straightforward anal-
yses:

1. Barely 50 percent of the plans contain clear monitoring programs, and they
rarely include monitoring programs that are both clear and sufficient for evaluation
of a plan’s success.

2. The provision of adaptive management in plans was often associated with clear
monitoring programs.
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Figure 7. The percentage of monitoring programs deemed adequate with respect to
their evaluations of take, status, and mitigation. The analysis was done in two
different ways: For the plan-weighted analysis, each species in the plan is weighted
by 1/(#spp. in the plan). For the species analysis, each species is treated as a separate
and equally weighted unit regardless of how many other species might be subject to
monitoring in the same plan. Sample sizes shown above each bar; fractional sample
sizes are possible for plans because of the weighting factor.

Monitoring should be a key component of an HCP because there is no way to
evaluate the performance of an HCP without adequate monitoring. Our data com-
pellingly show that monitoring programs are often either poorly described or non-
existent within the HCPs themselves and their associated documents. It might be
argued that this lack of description does not matter as long as sufficient monitoring
is implemented “on the ground” in the real world, but if the HCPs fail to spell out
the details of monitoring programs, the adequacy of monitoring cannot be scientif-
ically evaluated.

8. GENERAL PATTERNS AND FACTORS SHAPING SCIENCE IN HCPS

Above we have presented analyses of each of five stages of HCP planning (status,
take, impact, mitigation, and monitoring). Here, we investigate the interactions be-
tween stages of the HCP process and test for patterns and principles that connect
and synthesize the different aspects of the HCP planning process. In particular, we
focus on the cumulative effects for HCP adequacy of several factors (e.g., differences
between single-species and multiple-species HCPs) that are likely to indicate trends
in future HCP science. In this section, we have for the most part used species as
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the sampling unit and used as dependent variables answers to questions regarding
the overall quality of each stage of analysis (SQ:B42-43, C32-33, D46-47, E48-49,
F79-80). We first present results showing overall patterns in adequacy and then
discuss in more detail the importance of different aspects of species biology and plan
characteristics for the scientific rigor of HCPs.

8.1. Multivariate Analyses of “Adequacy” Rankings and Correlations with Attributes
of Plans

In general, the earlier stages in HCP planning are the best documented and best
analyzed (Figure 8). In particular, species status is often well known and adequately
analyzed, whereas the progressive analyses needed to assess take and impact are
more poorly done or lacking; inadequate assessment of impact is especially common.
We next consider what factors may explain the range of adequacy seen across dif-
ferent HCPs and different stages of analysis. Factors that we considered in our
analyses were those that seemed most likely to influence the quality of HCP analy-
sis, plus those that may indicate whether changes in HCP formulation will have de-
sirable results. For example, both multispecies and large-area HCPs have been ad-
vocated, and thus we asked whether the area covered by an HCP or the number
of species covered influenced the quality of biological analyses in HCPs. In particu-
lar, we tested for the effects of the following seven variables:

« Area covered by the Incidental Take Permit (PQ:28)

Plan duration (PQ:4 minus PQ:3)

Existence of an approved recovery plan (SQ:A8).

Single-species vs. Multispecies Plan (PQ:7)

Habitat-based vs. Species-based Plan (PQ:8)

Taxon (SQ:A2)

Date of permit (PQ:A3, categorized as Early [1983-1994] or Recent [1995-1997])

To test for effects of these variables on each of the five HCP planning steps, we
performed a series of MANOVAs using standardized transformations of all vari-
ables. We first performed separate, one-way MANOVAs using each of the above
variables, with the five ratings of analysis quality as dependent variables (SQ:B43,
C33, D47, E49, F80). Next, we performed two multiway MANOVAs. The first used
all seven independent variables; the second included only the five independent vari-
ables with one or more significant or near-significant (P <0.20) effects in the first
analysis. We used this combination of one-way and multiway analyses both because
missing values considerably reduced the sample size of tests using all variables and
because, without large sample sizes, multiwvay MANOVAs can provide only weak
tests for effects. Finally, we repeated this entire set of analyses using weightings
to account for unequal numbers of species per plan (weighting was by: 1/(number
of species in plan)). Table 12 presents the overall results from these tests. In addi-
tion to these overall analyses, we also conducted a variety of other tests and com-
parisons to elucidate the effects of each factor on HCP quality. Below, we separately
discuss HCP adequacy in light of each of these causal factors.
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Figure 8. Quality of analysis and data at the five stages of HCP analysis: status (SQ:
B43), take (SQ:C33), impact (SQ:D47), mitigation (SQ:E49), and monitoring (SQ:F80).
Histograms show the number of species with analysis falling into each of six quality
categories ranging from poor to excellent. Above each histogram is the percentage of
species for which plans were scored as "adequate” as opposed to "not adequate” by a
separate, binary ranking for that step of HCP analysis (SQ:B42, C32, D46, E48, F79).

8.2. Correlations Between Scientific Quality and Area or Duration of Plans

The promotion of large-scale HCPs incorporating “ecosystem management” by Sec-
retary of the Interior Bruce Babbitt and the USFWS is viewed by many biologists
as a positive trend (Noss et al., 1997). In addition, an increasing number of large-
scale HCPs are region-wide programs dealing with single focal species. Along with
promulgation of these very large-scale HCPs, there is also an effort to expedite the
development and approval of the smallest HCPs; the HCP Handbook (FWS and
NMFS, 1996) suggests both (1) that USFWS and NMFS encourage state and local
governments and private landowners to undertake regional HCPs and (2) that “low
effect” HCPs will be expedited and simplified as much as possible. “Low effect”
HCPs are usually of small area and are defined as having minor or negligible effects
on listed or candidate species and on other environmental resources. There has been
a great proliferation of small HCPs, especially HCPs concerning the golden-checked
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warbler in Travis County, Texas, which account for 36 percent of all currently ap-
proved plans.

Our univariate analyses of overall adequacy provide some evidence that the area
covered by a plan is related to four aspects of species-based planning—status, im-
pact, mitigation, and monitoring (Figure 9)—but the lack of significant results from
multiway MANOVAs suggests that these results are weak (Table 12). Looking to-
ward the future, we cautiously share the general view that larger scale HCPs
should be encouraged, but past HCPs lend no evidence that the largest HCPs will
necessarily be “better” scientifically.

Among our 43 sample HCPs, none permitted before 1995 exceeded 30 years dura-
tion; since 1995, a number of plans have been signed whose duration exceeds 50
years. These increases in plan duration have important implications for land-use
planning by the permittee and for the likelihood of plan success from a biological
standpoint. Longer plans may be advantageous for permit holders because they re-
lieve the threat of changes in regulations governing land use. Likewise, plans of
longer duration may be advantageous to species if they result in more careful re-
search, more flexibility in take activities, or greater protection or enhancement of
habitat. On the other hand, a 100-year HCP that lacks provisions for adjustments
in land use practices in the face of declines in focal species could result in severe
biological losses with no regulatory means to avoid them.

Our MANOVA results suggest that HCP duration had contrasting effects on the
three stages of analysis—the analyses of status, take, and monitoring (Table 12).
For example, plans of longer durations were characterized by higher quality status
assessments, but lower quality take assessments. These results indicate that the ef-
fects of plan duration are complex—neither consistently increasing nor decreasing
the quality of science in support of the assessments.

8.3. The Existence of Recovery Plans and Scientific Adequacy

Under the Endangered Species Act (ESA), the Federal Government is charged
with drafting recovery plans for listed species. The development of these plans en-
tails the collection and collation of detailed information related to the abundance,
distribution, habitat needs, and life history of a species, the identification of primary
threats to the species, and formulation of management prescriptions that will result
in the de-listing of the species. Although, for a variety of reasons, recovery plans
have not been established for most listed species (Tear et al., 1993), it seems clear
that recovery plans ought to provide much of the information and management con-
text needed for the formulation of good HCPs. In particular, it has been argued that
recovery plans can provide a global context for activities proposed under an HCP,
particularly through assignment of critical habitat needed for species recovery
(USFWS and NMFS, 1996; National Audubon Society, 1997).

Of the 97 treatments of species in our sample of HCPs, 59 had recovery plans es-
tablished prior to the development of the respective HCPs. In some, the text describ-
ing these attributes of species closely match the wording within the recovery plans
themselves. Specific mitigation techniques, such as the design and placement of ar-
tificial nest boxes for red-cockaded woodpeckers (Picoides borealis) or the
translocation of Utah prairie dogs (Cynomys parvidens), were borrowed directly from
recovery plans in the development of HCPs. Discussions with HCP applicants and
USFWS officials confirm this impression. Typically, when a recovery plan exists, it
is used extensively by applicants in developing an HCP.

However, in contrast to expectations, there was evidence that adequacy of HCPs
was negatively linked to the existence of a recovery plan (Table 12; Figure 10). In
fact, using our yes/no delineations of adequacy, the trend was in the opposite direc-
tion for three of the five steps of HCP analysis (Table 13); a species was more likely
to have adequate information included in its HCP if it did not have a recovery plan.
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Figure 9. The effect of HCP area (PQ:28) on the quality of analysis and data at
the five stages of HCP analysis (SQ:B42, C32, D46, E48, F79). In general, the
results suggest that HCPs covering small areas (0-10 ha) are less likely to analyze
status, mitigation, and monitoring adequately, whereas those covering large areas

(>1000 ha) do a poorer job of analyzing take.
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Figure 10. The effect of the existence of a recovery plan (SQ:A8) on the quality
of analysis and data at several stages of HCP analysis (SQ:B42, F79). The results
show that for both status and monitoring, the presence of a recovery plan is
associated with a less adequate analysis.

We also asked whether there was a relationship between critical habitat designa-
tion for a species and the quality of HCP analyses for those species that did have
recovery plans. As for recovery plans, we found no evidence that adequacy of HCPs
was positively linked to the existence of a critical habitat designation (Table 13).
Again, the trend was in the opposite direction for each of five categories of informa-
tion collected from HCPs. On average, a species was more likely to have adequate
information included in its HCP if it did not have a critical habitat designation.

8.4. Quality of Different Types of HCPs

Treatment of multiple species in the same HCP is appealing to both landowners
and the government because it can provide a single planning process with which to
address simultaneously all of the potential rare species issues for an area. Further-
more, by obtaining incidental take permits for many listed and currently unlisted
species, multispecies HCPs can provide far higher assurance to landowners that
they will not encounter future impediments to development plans. This assurance
is an especially important incentive to landowners in areas with high densities of
proposed and candidate species (e.g., California and Florida). Increasing the number
of species (from single species plans to multispecies plans) tended to increase the
quality of impact assessment, but had no impact on all other assessments (Table
12). A second way of including many species under the mantle of HCP planning is
through “habitat-based” HCPs. For example, the NCCP program in southern Cali-
fornia (see website for a narrative description of this plan) takes this approach—
species are grouped according to the habitat communities they require, and plan-
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ning relies in part on the assumption that adequate protection for each species can
be gained through protection for each habitat type. In habitat-based plans, informa-
tion about habitat and fragmentation, and trends in those habitat characteristics,
is used as the primary indicator of species status. Theoretically, information about
habitat quality and quantity can be related in a rigorous, scientific manner to popu-
lation status for a particular species, and in this way, habitat characteristics can
legitimately be used as a proxy for missing information on population status. Over-
all, our MANOVAs show positive effects of habitat-based planning on the scientific
quality of HCPs (Table 12; Figure 11). For example, one-way analyses and compari-
sons of yes/no adequacy rating provide evidence of positive effects on status, take,
and monitoring assessment. Taken together, these results suggest that habitat-
based planning has not resulted in lower scientific quality in HCPs and may in fact
result in better, more scientifically defensible, planning efforts.

8.5. Scientific Quality in Relation to Taxonomy and Date the HCP Was Signed

Major taxonomic groups differed strongly in how well or poorly planning was
done, and also how these differences are manifested at different planning stages. We
divided the species covered in our HCPs (except for the one fish species) into six
taxonomic groups. Overall, taxonomic group was strongly related to adequacy of
planning (Table 12), and these differences are also evident at three of the five stages
of analysis: impact, mitigation, and monitoring (Table 12; Figure 12). Surprisingly,
taxonomically determined differences in adequacy ratings seem to be much more
easily explained by the difficulties posed by biology than they are by the political
profiles or universal appeal of different groups. For example, plants had the most
effective monitoring programs, probably as a result of their sessile—and thus easily
studied—lifestyles. In contrast, mammals scored low with respect to impact assess-
ment, monitoring, and mitigation. This pattern is probably due to the difficulty of
obtaining good estimates of abundance, population trends, and demography for such
mobile and largely nocturnal animals. Birds and herps (reptiles and amphibians)
had intermediate ratings for each of the steps of analysis (Figure 12).

The date of issuance of the incidental take permits for our 43 focal HCPs ranged
from a single plan in 1983 (San Bruno Mountain, the first HCP completed) to 25
plans in 1996-97. For several stages of planning, and for overall quality, more re-
cent plans are better than older ones (Table 12). Perhaps the most biologically im-
portant aspect of this improvement is in mitigation analysis; before 1995, only 10
percent of species covered included “adequate” analysis of mitigation, whereas from
1995-1997, 59 percent of species were adequately analyzed. Similar improvements
have occurred in all other steps of analysis, indicating that HCPs are—as their ad-
vocates have claimed—becoming more rigorous scientific documents.
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Figure 11. The effect of using a species-based versus habitat-based planning
approach (PQ:8) on the quality of analysis and data at the five stages of HCP
analysis (SQ:B42, C32, D46, E48, F79). The results indicate that at all stages
of analysis, habitat-based HCPs are associated with better analysis and data.
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Figure 12. The effect of taxonomic group (SQ:A3) on the quality of analysis and
data at several stages of HCP analysis (SQ:D46, E48, F79). Note that mammals
have among the lowest scores of any group for all three steps of analysis.

9. CONCEPTUAL CHALLENGES TO THE QUALITY OF SCIENCE IN HCPS

Many of the gaps in HCP science reflect an absence of basic natural-history infor-
mation, an absence of straightforward monitoring protocols, or inadequate reporting
of data, but the HCP process is also challenged by subtler scientific issues, which
are not easily remedied by greater care and thoroughness. The three conceptual
hurdles we found to be most widespread were a failure to appreciate the potential
complexity of assessing impact, the neglect of occasionally pertinent ecological the-
ory, and violation of the precautionary principle in habitat planning.

1. Take Is Not the Same as Impact

As a first approximation, “impact” is clearly proportional to take, but simply re-
porting the number of individuals removed by an activity does not estimate the im-
pact of this take on a species’ viability or potential for recovery. At a minimum,
there should be some indication of what proportion of a population (locally and glob-
ally) corresponds to a given take and of whether the take represents a loss from
part of the species range that is a major source of population growth and vitality
(as compared to a sink population, see Pulliam, 1988, and Wootton and Bell, 1992).
In an ideal world one would perform some sort of population viability analysis to
assess the impact of take on a population’s viability, but data sufficient to conduct
these analyses are scarce, and the analyses themselves conjure up an entire series
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of additional problems. However, for some cases involving well-studied species and
large areas of land that comprise major portions of a species’ range, some sort of
viability analysis would be worthwhile (and indeed some HCPs do include popu-
lation viability analyses). A more down-to-earth question would be to ask of any
given take, what is lost beyond simply numbers? Is a genetically unique subpopula-
tion lost? Is a substantial portion of genetic variability lost? Is a unique combination
of species and habitat lost? Preparers of HCPs cannot be faulted for their limited
assessments of take because the HCP handbook gives very little guidance on this
matter. This is an area where a combination of population biologists and USFWS
scientists could work together to develop some more specific guidelines.

9.2. The Use of Quantitative Methods and Ecological Theory in HCPs

Ecologists and conservation biologists have developed a large body of theory aimed
at predicting impacts of management on populations and species (Burgman et al.,
1993; Meffe and Carroll, 1994). The conservation literature abounds with sugges-
tions that theory can lead to sound management decisions. We sought both to test
and to refine this statement, using two related analyses. First, we determined the
extent to which HCPs used quantitative tools and “theory” to assess impacts and
mitigation strategies. We divided “theory” into ideas and methods arising from six
different subdisciplines: population genetics, population ecology, behavioral and
physiological ecology, island biogeography, community ecology, and ecosystem ecol-
ogy. As an example, an HCP applying genetic theory might estimate inbreeding de-
pression resulting from reduced population sizes related to the planned take. In the
same HCP, the effect of take on a species might be estimated from a population
model incorporating the influence of habitat loss on population size. We also deter-
mined the type of data used to bring a theory to bear on impact or assessment and
the quality or appropriateness of the use of theory.

We found that most HCPs did not use theory to make assessments about the im-
pacts of take or to support mitigation strategies. Of the 97 species-plan examples
we examined, the six different categories of theory were applied to impact analysis
between 8 and 44 times (for some species more than one variety of theory was ap-
plied) and to mitigation analysis between 8 and 50 times (Table 14; QB responses
to SQ:D1-6 and E1-6). Genetic theory was used least, and theory related to popu-
lation ecology was applied most often. When theory was used, it most often took the
form of a quantitative statistical analysis; such analyses were clear and relevant
about 60 percent of the time and inadequate in the remaining cases. None of the
HCPs we analyzed used more sophisticated theories—quantitative models—to
project the impacts of take on populations. Such models were also used very infre-
quently (8 cases total) to project the success of mitigation and minimization efforts.
It is important to emphasize that we did not score HCPs as inadequate simply be-
cause they failed to use theory. We remark on the absence of theory in HCPs largely
as a commentary on a major lack of connection between academic conservation biol-
ogy and conservation practice.

9.3. Uncertainty and the Precautionary Principle

In many fields of environmental analysis, uncertainty is increasingly recognized
as the universal background against which all decisionmaking takes place. This
tenet and its consequences have become known as “the precautionary principle.”
This principle, long applied in fields as diverse as engineering and economics, holds
that in the face of poor information or great uncertainty, managers should adopt
risk-averse practices. That is, management actions should be chosen such that there
is a correspondence between the uncertainty or lack of information underlying the
decision and the size of the potential negative impact resulting from that decision.
Adoption of these ideas can be formal or informal. That none of the HCPs we re-
viewed made explicit mention of the precautionary principle does not mean that the
writers and evaluators of these plans did not use risk-aversion criteria in formulat-
ing HCP strategies. If HCPs adhere to the ideas of the precautionary principle, we
would expect to see four clear patterns:

1. As available information becomes increasingly scarce or uncertain, HCPs
should be of shorter duration and/or cover a smaller area.

2. As available information becomes increasingly scarce or uncertain, HCPs
should increasingly avoid impact or be restricted to reversible impacts.

3. In all cases, but particularly when mitigation success or take levels are highly
uncertain, mitigation measures should be applied before take is allowed.

4. HCPs should include contingencies based on the impact of take and whether
or not mitigation efforts succeed. Such contingencies can only be applied in the con-
text of adequate monitoring. Adaptive management in HCPs would provide for var-
ious management alternatives according to various future conditions.
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One way of assessing the extent to which a precautionary approach is adopted in
HCPs is to contrast strategies of mitigation for cases where data were judged to be
sufficient and insufficient. For example, if there are insufficient data regarding the
impact of take, then one might expect avoidance of take to be more commonly pur-
sued than if there are sufficient data regarding impact. This was not the case. In
fact, the precautionary approach of avoidance was either equally likely or even less
likely where data were insufficient than where they were sufficient. Another pre-
cautionary approach is to minimize take, and again this precautionary strategy was
either equally likely or even less likely to be pursued when data were lacking (Fig-
ure 13). Finally, according to our rating scheme, the most precautionary scenario
would involve a mitigation approach that clearly minimized impact to the maximum
possible extent. It is worth noting that this line of reasoning is not legally required
of USFWS but rather is a more stringent scientific standard for mitigation than cur-
rent law dictates. We found many HCPs that did pursue such a cautious approach,
but it was no more likely when data were insufficient than when data were ade-
quate (Figure 13). In several HCPs, adaptive management is mentioned (even if not
clearly developed) as a component of the management scenario. One might think
these instances would be most likely where data were lacking. Ironically, the oppo-
site is true—plans for which the data regarding mitigation reliability were judged
insufficient were significantly less likely to include a discussion of adaptive manage-
ment than were plans with adequate data: 45 percent of the 38 cases with insuffi-
cient data (SQ:E48) included a discussion of adaptive management (PQ:61), whereas
77 percent of the 48 cases with adequate data did so (x2 = 9.5, P <0.05). In sum-
mary, although some HCPs are reassuringly cautious, greater caution was not relat-
ed to lack of critical information about status, take, and impact. Thus, a precaution-
ary approach does not seem to be evident as a pattern among a large sample of
HCPs. Put another way, there is no evidence that the quality of data regarding sta-
tus, take, and impact influences the approach to reducing impact adopted by HCPs.

10. RECOMMENDATIONS

In this section, we outline scientific standards to which we think HCPs should be
held. Our standards identify specific attributes that HCPs should have to be consid-
ered scientifically credible. We make these recommendations based on a thorough
review and analysis of science in HCPs, but we also recognize that practical con-
straints may make it difficult to meet these standards. In many cases the landowner
or contractor designs an HCP in the absence of critical data. The information re-
quired to develop an HCP is often nonexistent. Because this situation was common
in the plans we reviewed, and it is likely to recur, we also provide a set of practical
recommendations for handling a shortage of data or desired information scientif-
ically. When data are lacking, uncertainty is large and unavoidable. It then becomes
imperative that this uncertainty be explicitly acknowledged and measured in some
wav (even if only on a three-point scale of high, medium, low). We conclude by offer-
ing general policy recommendations.
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Figure 13. The percentage of cases in which avoidance (SQ:E32 QH) and
minimization (SQ:E33 QH) measures were used when supporting data for status,
take, and impact were either sufficient or insufficient (SQ:B42, C32, D46).

10.1. Standards for a Scientifically Based HCP

Ideally an HCP would be based on knowledge of the basic population biology of
all species covered in the incidental take permit, their ecological requirements, and
a quantitative estimate of the impact of take on population viability. The plan would
evaluate the cumulative effects of multiple plans and activities on covered species,
as well as potential interactions among effects. Given limited resources and informa-
tion available during HCP development, these standards will be difficult to achieve.
Nevertheless, we need standards toward which planners can strive and against
which HCPs can be measured.

The foundation of any HCP, and its supporting documents, must be data. Asser-
tions such as “take will be 54 animals” do not constitute data. Data must exist, be
accessible, and be explicitly summarized in the HCP in order to be scientifically
credible. The absence of any of these three “ingredients” precludes a scientifically
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based HCP. Existence of the data is not sufficient; they must be included in the
HCP and available for analysis. It is still possible for scientists to debate how best
to use or interpret data, but there is no question that the data must exist in the
first place. Data standards should be formalized: all large-area HCPs (or HCPs that
cover a major portion of a federally listed species’ range) should include an inven-
tory and summary of available data on each covered species, including its overall
distribution, abundance, population trends, ecological requirements, basic life his-
tory, and the nature of the causes of endangerment Smaller HCPs can simply point
to other HCPs or readily available data sources and inventories. All sources of data
should be formally documented. An explicit acknowledgment describing what data
are not available should also be included to allow a more accurate assessment of
uncertainty and risk in the planning process. In order to provide more concrete sug-
gestions, we consider status, take, impact, mitigation, and monitoring separately.

Status

Adequate determination of status requires that data on distribution, population
trends, habitat needs and trends, and threats be examined. The analysis should be
both local (within the HCP) and global (so that whatever is going on within an HCP
can be put in a biological context). Determining status requires knowledge of a sub-
stantial amount of natural history—the threats to a species cannot be identified
without considerable knowledge of that species’ natural history. Similarly, popu-
lation trends should be based on more than just a few years of census information.

Take

Take can generally be assessed either by census of a population and prediction
of the portion that will be lost or by establishment of relationships between habitat
area (and quality) and expected number of individuals contained within that habi-
tat, which in turn allows one to predict reductions in population due to reductions
in habitat. An explicit quantitative model should link the activity for which the HCP
is initiated to loss of individual organisms, if at all possible.

Impact

Impact does not equal take. This simple fact must be emphasized, because it is
neglected or overlooked in a large portion of existing HCPs. Measurement of impact
on population or species viability requires data on population processes both within
and outside of the HCP (minimally the same data discussed for “status”). If an HCP
comprises a large area and a substantial portion of a species’ range, then some at-
tempt should be made at developing a “model” (explicit, but not necessarily mathe-
matical). This model should link take to key population processes. For example, tak-
ing 40 percent of a global population from a source population for the species’ whole
range is very different from taking 40 percent of a global population from a sink
area. Similar arguments can be made for genetic and evolutionary impacts. Careful
thinking about impacts can alter how one goes about summarizing take. For exam-
ple, the types of individuals taken may be as important as their numbers—the re-
moval of young reproductive individuals usually has the greatest impact on popu-
lation growth and recovery, so avoidance or preferential take of this age class will
profoundly influence the impact of the take. This possibility demonstrates that the
quantification of take must be conceptually linked to insights about the population-
level impacts of take.

Mitigation

The details of proposed mitigation measures must be explicitly described and ac-
companied by data regarding their effectiveness. Documenting effectiveness requires
information on two levels. First specific effectiveness of the proposed measure
should be documented. For example, if transplantation is proposed, what proportion
of the transplanted individuals survive to reproduce? Second, the more general effec-
tiveness of the mitigation measures in minimizing impact must be analyzed, so the
outcome of mitigation actions must be linked to population processes of the target
species.

Monitoring

Without adequate and appropriate monitoring, the success of plans cannot be
evaluated. The principal criterion for determining the adequacy of monitoring
should be the ability of a monitoring plan to evaluate the success of mitigation
measures and the consequent effect on protected species. Monitoring frequencies,
methods, and analyses should be designed to permit appropriate modification of
mitigation measures in response to species status and should be explicitly docu-
mented in the HCP. Monitoring data should be incorporated into centralized data
bases to facilitate access to information on the overall status of species and to facili-
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tate assessment of cumulative impacts. Even if monitoring does not lead to rectify-
ing mistakes in its associated HCP, it can furnish information from which future
HCPs can be designed so that mistakes are not repeated.

Peer Review

Finally, HCPs should be open to peer review (review by scientists specializing in
conservation biology). Although HCPs are the property and responsibility of the ap-
plicant, they concern protection of public resources (endangered and threatened spe-
cies). Thus, the data, analyses, and interpretations made regarding status, take, im-
pact, mitigation, and monitoring should be reviewed to ensure that the scientific
foundations of the plans are sound. Peer review is already a standard for science
in other regulatory arenas and should be incorporated into the HCP process. The
need for peer review is not universal; small HCPs without large irreversible impacts
require less scrutiny than large HCPs of long duration and broad ecological impacts.

10.2. Scientific Approaches to a Paucity of Data

The standards we have defined are difficult, if not impossible, to achieve because
of a current paucity of pertinent data, but HCPs are not therefore fundamentally
unscientific. They must simply use existing data in a scientifically credible fashion.
Before we discuss recommended approaches to habitat conservation planning with
data shortages, we must address two more general issues about data.

First, when pertinent data are lacking, the top priority before developing an HCP
should be to acquire those data. How the data are collected, and by whom, is an
issue that will have to be resolved among resource agencies such as USFWS and
HCP developers, but there is no surer way to garner scientific credibility than to
use data. When collection of all desirable data is not practicable, then the planning
process should proceed with caution commensurate with the anticipated risks and
uncertainties.

Second, when critical data are absent, an HCP should not be initiated or ap-
proved. It would be wrong to call the HCP process scientific, or even rational, if
there were no option to halt the process in the absence of crucial information. We
need not have all the desired data to produce an HCP—the planning process would
be paralyzed because data will always be determined to be insufficient. Rather, the
absence of crucial data for certain types of HCPs must be in principle a possnble
reason for not allowing take until the problem has been corrected. In general, the
greater the impact of a plan, (e.g., plans with high impact are those with irrevers-
ibledimpacts, covering a large area or multiple—gaps in critical data should be toler-
ated.

Shortage of Data on Status

When data on status are few, we must err on the conservative side. What must
be avoided is the assertion of healthy status with few supporting data.

Shortage of Data on Take

For small-area HCP’s (which we assume will involve small takes) an absence of
data on take is acceptable, but for HCP’s covering vast expanses of land, take must
be quantitatively assessed; if it is not, the HCP process should not be entered into.
This is a standard principle of risk assessment—when the hazards are large, the
requirements for safety assurances become more severe. When take is not the most
pertinent quantity to estimate (as when something like water quality for salmon is
subtly degraded) but rather impacts are the issue, a careful assessment of impacts
can replace attention to precise take numbers.

Shortage of Data on Impact

A scarcity of data on impacts of take can best be handled by best- and worst-case
scenarios. Even without quantitative data, biologists can usually construct a worst-
case scenario.

Shortage of Data on Mitigation

If no information validates mitigation as effective, then assessment of mitigation
should precede any take. In addition, monitoring must be especially well designed
in those cases where mitigation is unproven.

Absence of Explicit Description of Monitoring

Careful monitoring is in some cases a solution to data shortage. For example,
when the effectiveness of mitigation is uncertain, monitoring can determine that ef-
fectiveness, but only if it is well designed (for example, as a before-and-after study
of impact and control). When data are few, explicit measures are needed for using
the information from monitoring to alter management procedures. That is, a precise
criterion for “mitigation failure” must be specified, as well as procedures for adjust-
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ing management when that criterion is recognized. The key point here is that the
existence of monitoring is not a solution to data shortage—a quantitative decision
process must link monitoring to adjustments in management.

Responding to Uncertainty

In addition to the specific recommendations given above with respect to lack of
data, there are general scientific principles for dealing with a lack of information.
First, the precautionary principle argues that, in the face of poor information, risk-
averse strategies should be adopted. That is, when data are extremely poor, HCP's
should be limited to small areas or short duration. Scarce information requires par-
ticular care about activities that are irreversible (building a shopping mall as op-
posed to logging), and monitoring becomes more crucial for assessing the well-being
of threatened species. Mitigation measures should be applied before take is allowed,
so that their effectiveness can be evaluated. Perhaps the simplest approach would
be to put in place scientific advisory panels for plans that lack information and have
both long durations and large impact areas. This panel could advise on the develop-
ment of the plan and its implementation; scientists from recovery teams would be
logical choices as a starting point.

10.3. Policy Measures for Attaining More Effective Science in the HCP Process

The goal of our analysis was to evaluate the role of science in the HCP process.
In this section we provide a set of recommendations for improving its quality and
effectiveness. We recognize that science is not the primary motivation for HCPs and
that they must address multiple, often conflicting objectives. They have political,
economic, and social objectives as well as scientific ones. We also understand that
Section 10 of the Endangered Species Act does not prescribe any scientific standard
upon which the approval or disapproval of HCPs is to be based. Section 7 requires
only that decisions be based on the “best scientific and commercial data available.”
While acknowledging these dimensions, we have nonetheless chosen to focus our
study on evaluating how science is being used in the HCP process. Our assessment
leads to the following recommendations:

1. We recommend that greater attention be given to explicit scientific standards
for HCPs, but that this be done in a flexible manner that recognizes that low impact
HCPs need not adhere to the same standards as high impact HCPs. A formalized
scheme might be adopted so that small HCPs draw on data analyses from large
HCPs, assuring that applicants are not paralyzed by unrealistic demands.

2. For the preparation of individual HCPs, we recommend that those with poten-
tially large impact (those that are large in area or cover a large portion of a species’
range) include an explicit summary of available data on covered species, including
their distribution, abundance, population trend, ecological requirements, and causes
of endangerment. HCPs should be more quantitative in stating their biological goals
and in predicting their likely impact on listed species. When information important
to the design of the HCP does not exist, it may still be possible to estimate the un-
certainties associated with impact, mitigation, and monitoring, and to still go for-
ward, as long as risks are acknowledged and minimized. Flexibility can be built into
mitigation plans so that managers can be responsive to the results of monitoring
during the period of the HCP. When highly critical information is missing, the agen-
cies should be willing to withhold permits until that information is obtained.

3. For the HCP process in general, we recommend that information about listed
species be maintained in accessible, centralized locations, and that monitoring data
be made accessible to others. During the early stages of the design of potentially
high-impact HCPs and those that are likely to lack important information, we rec-
ommend the establishment of a scientific advisory committee and increased use of
independent peer review (review by scientists specializing in conservation biology).
This policy should prevent premature agreements with development interests that
ignore critical science.

To pursue these measures will require major agency initiatives or policy alter-
ations. First, the coordination of efforts to protect and recover threatened and en-
dangered species must be improved. This coordination will be essential to the accu-
rate estimation of the cumulative impacts of various management efforts for threat-
ened and endangered species. The data pertaining to these management activities
(e.g., HCPs, recovery efforts on Federal land, safe-harbor agreements on nonFederal
land) should be organized into a single distributed data base system. These data
must be accessible to agency and academic scientists for analysis and evaluation of
the effectiveness of HCPs and recovery efforts. Better coordination and accessibility
of scientific examinations of endangered species recovery does not require any legis-
lative change, but it would require a funding commitment to put a centralized data
base in place. Frankly, we think that centralized and readily accessible data on en-
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dangered species could do for species protection what centralized and accessible data
on criminals and outstanding warrants has done for public safety protection. Surely,
if we can do this for law enforcement, we can also do it for environmental protection.

Second, both academic and agency scientists should become more involved in the
HCP process, for example through encouragement of peer review and the establish-
ment of advisory committees. Recovery plans are currently peer-reviewed, and the
culture to obtain such review already exists in the pertinent government agencies.

Last, we encourage USFWS and NMFS to conduct their own review of the HCP
process from the perspective of identifying mechanisms for making the job of their
agency scientists more clearly defined. This process could entail revision of the HCP
handbook, pushes for better data access, and institutional commitment to peer re-
view. The HCP process need not compromise the quality of its science just because
it must balance science and negotiation with development interests. Clearly, it could
sharpen the light cast by science if the guidelines for scientific input were improved.
Reference to data, peer review, and significant adaptive management are too often
absent from the HCP process. To remedy these deficiencies will require more re-
sources. The USFWS is currently being asked to do too much with too few resources
in this HCP process.
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STATEMENT OF DENNIS D. MURPHY, PROFESSOR, UNIVERSITY OF NEVADA

The science that is being used to inform decisions under the Federal Endangered
Species Act is a dynamic science. One would be hard-pressed to find a more combat-
ive and constructive exchange in conservation biology than that between supporters
of the delisting of grizzly bear populations in our northern Rocky Mountains and
their opponents. Both sides have mustered compelling technical arguments to make
their politically opposed cases. Our understanding of bears and their biology has
grown immensely around the debate. Likewise, both science and stewardship tech-
niques have contributed to saving the California condor and black-footed ferret, and
brought the peregrine falcon and bald eagle back from the brink of extinction. More-
over, one needs to look no further than to the Fish and Wildlife Service's recovery
plans for the desert tortoise and northern spotted owl to find pathbreaking analysis
and application of cutting edge concepts from population biology. These examples
suggest that science is at the center of our efforts to save biodiversity.

But, are these examples the exception or the rule? When it comes to science and
the Endangered Species Act, unfortunately, they are the exception. Most of the re-
covery plans for our listed species lack even the most spare description of the me-
chanics by which endangered and threatened species perpetuate themselves. By and
large, we know vanishingly little about our species at risk and how realistically we
might attempt to save them. While that state of affairs is lamentable, it is not unex-
pected, since after all academic scientists are just now developing the tools nec-
essary to better understand the population dynamics of species, and to predict with
some accuracy their likely fates. Pertinent to this hearing is another suite of species
which we may have lost the opportunity to save species that would have benefited
from good science.

Many species are on insidious or precipitous declines because the agencies empow-
ered to save them have not used available knowledge and, frankly, common sense,
to engineer conservation responses to clear and present dangers. The unfortunate
Houston toad provides a poignant example. One of the earliest species listed under
the 1973 Act, it has continued its unbroken tumble toward disappearance for two
and a half decades. Application of reliable science might well have saved it. A
flawed hypothesis about the habitat factors that support the species, a lack of re-
sponsive studies in the face of obvious declines, and poorly designed monitoring
schemes have combined with land development to push the listed species toward ex-
tinction. The Houston toad, it appears, will be lost.



68

The diminutive quino checkerspot butterfly offers a similar and accelerated story.
Back when the Houston toad was being conferred protection under the Act, the
checkerspot may have been the most abundant butterfly in coastal Southern Califor-
nia. Within a decade development, drought, and exotic plant invasions appeared to
have eliminated the species entirely. | petitioned the Fish and Wildlife Service to
list the species in 1988, but rather than respond with the simples of science, basic
surveys to confirm the butterfly’s fate, the agency failed to act. When amateur
lepidopterists rediscovered the butterfly 6 years later, a moratorium on new listings
was on. Fully 9 years elapsed between petition and listing, and 11 years to a first
recovery team meeting. The quino checkerspot butterfly now survives in less than
1 percent of its former range and is likely doomed. Any science at this point may
be too late to save the butterfly.

Against this background we assess science and Habitat Conservation Plans. My
guess is that my conclusion that we need more and better science to produce more
effective, efficient, and accountable HCPs is shared by my academic colleagues.
Where | may part view with some of them, and certainly with many environmental
organizations, is on how much more science is necessary and how it can be achieved.
I think we can create much better HCPs with not much more science. The technical
information necessary to reduce the uncertainties associated with our conservation
prescriptions does not need to break the bank. But, the gathering of that informa-
tion must be focused, strategically directed, and creatively engineered and exercised.
Conservation scientists must remember that HCPs support incidental take permits
issued by the resource agencies; they do not call for broad research agendas of the
sort supported by the National Science Foundation.

Why don't we have a clear science for habitat conservation plans? To start, we
in the academic scientific community have failed to deliver the realistic, the par-
simonious science that is necessary to inform HCPs. The Departments of the Inte-
rior and Commerce, in their own turn, have failed to seek such a science, responding
in their HCP guidelines that cookbook guidance is not possible since the biological
analyses demanded of each HCP for each listed species is unique and cannot be
codified. | like that idea—that the work in my field is so special that only a special-
ist can do it. But that assessment just is not true. Stephen’s kangaroo rats, Tecopa
pupfish, and indigo snakes share a multitude of biological characteristics that allow
for a common theme to their conservation. A problem-solving template based on that
pren&ise and using good science to craft reasonable conservation plans is doable and
overdue.

Just as soon as we are released from an artificial and utterly unrealistic view of
how much novel scientific information is necessary to inform HCPs, we can begin
to develop the exportable toolbox of scientific techniques that are necessary to assist
our best conservation intentions. We first need to remind ourselves that science in
HCPs is not science in a traditional sense at all. In HCPs, we rarely use
hypothetico-deductive reasoning and experimental data to differentiate among alter-
native explanations about how an HCP could or should work. Instead, we normally
use the sparest of data, often gathered in uncontrolled circumstances, and subject
it to our best professional judgment. Scientific rigor in HCPs is not typically de ri-
gueur. And that's alright for the many HCPs of limited spatial extent, and for HCPs
with limited impact. When HCP impacts to species and habitat are limited, a rigor-
ous science often is unnecessary.

Tougher, of course, is planning where multiple imperiled species distributed
across extensive Iandscapes run head on into economic immediacy—Interior Sec-
retary Bruce Babbitt's environmental and economic trainwrecks.In these cir-
cumstances, we need the very most creative engagement of available scientific infor-
mation. We must focus on landscape-level and ecosystem processes; we must draw
strong inferences from basic principles—for instance, that bigger, well-linked, and
appropriately managed reserves are better than the options; we must use inferential
data from disparate sources, from other species and other locations; we must de-
velop management plans that can ameliorate the inevitable mistakes we will make
in up-front planning; and we must share the lessons learned from the two hundred
HCPs already in action. Little of that is being done today. All of that can be con-
veyed explicitly in regulations and guidelines, and should be.

I recommend that the National Research Council cooperate with the Departments
of the Interior and Commerce to develop science guidelines for conserving multiple
species and natural communities on lands both public and private. Those guidelines
must recognize that HCPs have timetables driven by political and economic reali-
ties. Those guidelines must recognize that indicator or surrogate species will have
to be identified which can allow simple insights from complex natural systems.
Those guidelines must encourage habitat conservation planners to learn by doing,
to manage adaptively using the best current information.
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To that point, we cannot delay our HCPs waiting for all the answers to our press-
ing technical questions—frankly, the courts may not let us. We can, however, engi-
neer our plans to take advantage of emerging information and scientific break-
throughs. | support adaptive management, even though I am a fan of this adminis-
tration’s “No Surprises” policy (which many contend conflicts with adaptive manage-
ment). Incorporating both adaptive management principles and “No Surprises” as-
surances in to the language of a reauthorization bill should be a bipartisan goal of
this committee.

Parties that bargain in good faith, under Section 10(a) of the Act, should not be
held economically responsible when nature proves to be more complicated than we
could have expected. We, all of us, share in the benefits from our national heritage
when it is conserved and well managed. The costs of those benefits should be simi-
larly shared. Once prime habitat for the California gnatcatcher is now under the
Fish and Wildlife Service parking lot in Carlsbad, California. Yet we expect that
nearly all of the burden of conserving that threatened species should fall on the
shoulders of neighboring landowners who wish for economic development of their
own properties. Clearly, science alone cannot solve that dilemma.

| do not suggest that the greater public must pay the private sector to obey the
law, but an infusion of Federal dollars will inevitably be necessary when reasonable
exactions of habitat from private landowners fall short of providing for the needs
of species, or when unforeseen circumstances put imperiled species at unexpected
additional risks. HCPs usually are the results of a crafted deal. They allow a public
concerned about threatened and endangered species to take private property with-
out fully compensating landowners. Lubricating that process with strategically di-
rected dollars will be good for species, good for landowners, and good for the rest
of us.

In conclusion to this brief statement, | contend that our Habitat Conservation
Plans are not as poorly informed as many environmentally concerned citizens and
organizations portray them. | also contend that the costs of making HCPs signifi-
cantly better informed may not be as great as is feared by many others. Nonethe-
less, the tension between Fifth Amendment guarantees to landowners and the statu-
tory authority to conserve species on private land is not likely to be remedied by
a better application of science alone. You all know that very well, indeed.
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U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PuBLIC WORKS,
SUBCOMMITTEE ON FISHERIES, WILDLIFE, AND
DRINKING WATER,
Washington, DC.

The subcommittee met, pursuant to recess, at 9:30 a.m., in room
406, Senate Dirksen Building, Hon. Michael D. Crapo (chairman of
the subcommittee) presiding.

Present: Senators Crapo, Lautenberg, Thomas, and Chafee [ex
officio].

OPENING STATEMENT OF HON. MICHAEL D. CRAPO,
U.S. SENATOR FROM THE STATE OF IDAHO

Senator CrRAPO. The hearing will come to order.

Ladies and gentlemen, this is the second in a series of two hear-
ings that we are holding in the Subcommittee on Fisheries, Wild-
life, and Drinking Water on the science of habitat conservation
plans, with a focus on improving the Endangered Species Act's
tools for preserving habitat for endangered species.

As | indicated, this is the second of two hearings that we are
holding on habitat conservation plans. We had a very interesting
set of testimony yesterday and a lot of interesting information pre-
sented with regard to the science of habitat conservation plans.
Today we will be focusing a continuation of those issues through
some of the Federal officials and others from interest groups in the
private sector to obtain their perspective on the utility of these
plans and how they may be improved in terms of our administra-
tion of them.

I don't intend to make a further opening statement. | would turn
now to our chairman, Senator Chafee.

Senator CHAFEE. Thank you very much, Mr. Chairman.

I have no opening statement. | think yesterday’s hearing was ex-
tremely interesting. | want to commend you again for what you are
doing. | think you've got some good witnesses today, and | look for-
ward to hearing them.

Thank you.

Senator CrRAPO. Thank you very much, Senator Chafee.

Senator Lautenberg, did you wish to make an opening state-
ment?

(71)
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OPENING STATEMENT OF HON. FRANK R. LAUTENBERG,
U.S. SENATOR FROM THE STATE OF NEW JERSEY

Senator LAUTENBERG. Yes. And, Mr. Chairman, | commend you
for holding this hearing.

The importance of science in the habitat conservation plan |
think is a crucial factor, and, Mr. Chairman, | think what you've
done is present a reasonable approach to the problem, and this
analysis will, I think, help us satisfy as many interested parties as
we can.

I am, Mr. Chairman, for growth on a sensible, planned basis be-
cause, in the final analysis, growth without protecting our species,
our environment, is a questionable asset, but | believe that we can
be both for growth and for the environment, cleaner environment,
protected environment at the same time. | hope that we can arrive
at a consensus within the committee.

At best, the habitat conservation plan is the ultimate pro-growth,
pro-environmental statement, and an HCP should ideally give the
landowner the certainty needed to develop land while specifying
measures that would allow endangered species to be protected. The
challenge is to turn this ideal into a reality.

While | salute the Administration for its willingness to try new
approaches, 1 am worried about the accelerated pace of its work in
the HCP area. HCPs are already approved for 11 million acres, ap-
proximately, of our country—an area larger than my State of New
Jersey—and there are plans pending for another 20 million acres.
I am particularly concerned that in our haste we may leave sound
science behind.

The No Surprises policy may not be creating enough incentive
using sound science to protect us as we develop these HCPs. And,
while | appreciate the scientific basis of the five-point policy guide,
I am concerned that it is not used uniformly.

In this context, Mr. Chairman, | especially appreciate the way
you've framed this hearing. This is the hearing on the science of
the habitat conservation plan. Science should be our focus here,
just as it was in the critical habitat bill we reported out of this
committee, and focusing on the science will be testimony to your
continued success, Mr. Chairman.

I thank you.

Senator CrRAPO. Thank you very much, Senator.

Senator Thomas.

OPENING STATEMENT OF HON. CRAIG THOMAS, U.S. SENATOR
FROM THE STATE OF WYOMING

Senator THoMAs. Thank you, Mr. Chairman. | can't resist a com-
ment or two.

First of all, I am pleased that you are doing this. | think there
have to be some changes in the endangered species operations. We
talk about it a lot but, frankly, there haven't been a lot. | think
still we need to make some substantive changes in the way it is
done. We've had a long time to work at it. We've found some things
that don’t work very well, but we don’t seem to change them. We've
had a couple of experiences recently in Wyoming that | think show
the need for some change.
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It seems that habitat conservation plans work fairly well for
large companies and timber companies. I'm not sure it has a great
impact on small landowners, but hopefully it can.

We talk a lot about science, and science is part of it, but, we are
not effective when we endlessly talk about science. We went out
some time ago to have a hearing on spotted owls, and everybody
brought their own scientist. They didn't sound as if they had talked
at all about what is common to them.

I think this is a good thing to think about, but we really need
to make some decisions with regard to habitat. We have to make
some decisions with regard to listing and de-listing. This hearing
is a portion of it, and | appreciate the fact that you're doing this.

Thank you, Mr. Chairman.

Senator CrRAPO. Thank you very much, Senator Thomas.

There are no other Senators present for an opening statement at
this time, so we will begin with our first panel.

Our first panel consists of: The Honorable Donald J. Barry, who
is the Assistant Secretary for Fish, Wildlife, and Parks of the De-
partment of Interior; and Ms. Monica Medina, general counsel for
the National Oceanic and Atmospheric Administration.

I think you both have testified many times. I'll just remind you
that we ask you to try to keep your testimony to 5 minutes.

Mr. Barry, why don’t you begin?

Senator THoMAs. Mr. Chairman, | wanted to welcome Don Barry
here. | have worked with him, particularly in the parks arena, and
he has been very cooperative and is always willing to talk and
work. | simply wanted to welcome him here and thank him for his
accessibility as Assistant Secretary. | appreciate it.

Senator CrRAPO. We do welcome you both.

Mr. Barry.

STATEMENT OF HON. DONALD J. BARRY, ASSISTANT SEC-
RETARY FOR FISH, WILDLIFE AND PARKS, DEPARTMENT OF
THE INTERIOR

Mr. BARRY. With your permission, Mr. Chairman, what | would
like to do is just ask that my written statement be submitted for
the record and I'd like to make just some oral comments, if | could.

Senator CrarPo. Without objection, all witnesses present should
know that their full statements will be made a part of the record.

Mr. BARRY. Thank you very much.

Mr. Chairman, this is my 17th year in working on habitat con-
servation plans, having been involved in the negotiation of the very
first one in 1982. It is safe to say that | have been involved in vir-
tually every phase of the habitat conservation planning program
over the last 17 years, from having worked on the development of
the original HCP implementation regulations to the drafting of the
No Surprises policy Iin 1994 to the editing of the Fish and Wildlife
Service and NMFS' handbook on HCPs. I've also been involved in
sort of the deal-closing side of a number of major HCPs. So | have
no excuse for suggesting that I'm clueless about the HCP program.

I'd like to summarize my views. In fact, | could observe that |
can summarize my views on HCPs in one single sentence, and that
would be that the only things worse for endangered species con-
servation than HCPs are all of the other alternatives.
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Secretary Babbitt and | both view HCPs as probably the single-
most important development for the conservation of endangered
and threatened species since the enactment of the original Act, pe-
riod.

I would like to just offer some general thoughts based on yester-
day's testimony.

First of all, 1 was personally pleased to learn that, by and large,
the scientists that testified yesterday were in general support and
agreement that the habitat conservation planning program offers
many benefits and opportunities for endangered species conserva-
tion. | also was pleased to learn that, as a general matter, they felt
that the HCP process needs to be viewed from or critiqued from the
perspective of what is practical, and that they generally agreed and
concurred that one cannot hold up the development of HCPs while
one waits for the perfection of science or the quest for better
science.

There was a lot of discussion yesterday, it is my understanding,
about the need for a national data base on HCPs. Actually, the
Fish and Wildlife Service and the National Marine Fisheries Serv-
ice are now maintaining not only a hard copy library of virtually
every HCP and all of its related documents, but also an electronic
HCP data base on the Service's internet-based ECOS program,
which has numerous fields of data. It is my understanding that a
copy of the printout that you can get from it is attached to my tes-
timony.

The Service is currently in the process of dramatically expanding
the fields of data that would be available off of the internet, and
I've got a long list of areas that it is going to be expanding into
so that you would be able to sit down at your terminal, pop up a
list of all the HCPs, the amount of acres per species that you're in-
terested in. If you want to see red-cockaded woodpecker HCPs,
you'd be able to call it up and see how many acres are involved,
how many of them are large industrial owners, how many are
small landowners, and so on, and the Service is in the process right
now of field testing and trial running that new data base that it's
adding into the eco-internet program.

So | think actually we are much further along, and it has been
based on the criticisms we've received in the past about the need
for this type of data base, but | would suggest that we are well on
the trail to solving that particular problem and giving Congress
and the environmental community and the regulated community
access to a tremendous amount of new information.

I would also like to offer to this committee and to your staffs, at
your convenience, a demonstration of the new data base process
that the Fish and Wildlife Service is developing on HCPs. | will
just leave that as a standing invitation to the committee, any of the
members that are interested or any of the staff members, to have
the Fish and Wildlife Service and NMFS come up and demonstrate
the new HCP data base that they have to show you what they can
pull off of the web at this point and what people have, in general.

I think there was also yesterday a fair amount of discussion
about the possible tension between No Surprises and adaptive
management. My own personal feeling is that the tension is not
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anywhere near as pronounced as people think it might be, and I
would welcome a question or two on this particular matter.

I think there was also a lot of discussion about the need for a
Federal pot of money to improve monitoring capability of HCPs and
to respond in emergency situations as part of our commitment
under No Surprises.

On the one churlish note of my testimony this morning, |1 would
reluctantly comment that the Fish and Wildlife Service in their fis-
cal year 2000 budget request, which is currently in front of the
Senate, specifically asked for $10 million to assist it in working on
the implementation of HCPs and the monitoring and development
of HCPs, and to date we have gotten none of that money from ei-
ther the House or the Senate.

So here is an example of where the Fish and Wildlife Service and
the Administration listened to the criticisms that we've received in
the past about our inadequate resources for being able to stay on
top of HCPs and make sure they are being implemented correctly,
and when we put it in our budget request Congress declines to
fund it.

The Senate has not taken up our Department of Interior appro-
priations bill in full, so, who knows, maybe there is good news at
the end of the trail, but to date we have been fairly disappointed
in the response of Congress.

Let me just close, because I know the red light has gone on,
which means | will be electrocuted momentarily——

Senator LAUTENBERG. That means you passed it. That's what the
red lights are for, if you go past it.

Mr. BARRY. Let me just close by offering one of my favorite some-
what off-colored quotes from Mo Udall, who once said that, “When
you go to bed with the Federal Government, you usually get more
than a good night's sleep.”

[Laughter.]

Mr. BARRY. And | would have to say that that quote seems to be
particularly apt when applied to the habitat conservation planning
program and private landowners and their need to work coopera-
tively and collaboratively with the Federal Government.

Our goal is to make sure that if they “go to bed with the Feds,”
they get more than a good night's sleep and feel that they got a
fair deal—a deal that not only works for landowners, but also for
endangered and threatened species.

Thank you very much.

Senator CrAPO. Thank you very much, Mr. Barry.

Ms. Medina.

STATEMENT OF MONICA P. MEDINA, GENERAL COUNSEL,
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Ms. MEDINA. Thank you, Mr. Chairman.

My name is Monica Medina, and | am the general counsel of
NOAA, and | am pleased to be here today not only as a member
of the Administration but also as a former staff member to this
committee from 1993 to 1995, so it is good to be back in this room.

NOAA is responsible for 52 listed species under the ESA, includ-
ing salmon, sea turtles, whales, dolphins, seals, and other species.
The breadth of our challenge in recovering these species is great,
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so we cooperate with non-Federal landowners such as States,
tribes, counties, and private entities to do this important job.

For instance, we have the challenge of ensuring the survival and
recovery of salmon across the geography that spans the entire Pa-
cific Coast, from Canada to Los Angeles. In addition, the highly mi-
gratory nature of Pacific salmon places them in many areas in nu-
merous States, impacting large numbers of stakeholders, many of
whom are private citizens.

Long-term management of habitat such as that done through
HCPs with non-Federal landowners has proven to be an effective
means of recovering species. So far, our experience is new. We've
only issued two incidental take permits thus far associated with an
HCP. We're party to a few others with the Fish and Wildlife Serv-
ice, where we had previously unlisted species, and we're working
to turn those into full permits. But we are currently negotiating ap-
proximately 35 additional HCPs, all of which are large scale and
concern the salmon.

We don't impose a one-size-fits-all prescription on applicants
when participants provide unusual but scientifically credible analy-
sis of effects or a creative approach. We are very willing and will
take their approach very seriously. We're very willing to look at
those efforts.

I think, as Don has talked about, flexible implementation of the
ESA is a hallmark of our Administration’s efforts to conserve spe-
cies, and it is evidenced by our five-point plan and just the way
that we have gone about our approach. Adaptive management,
again, as Don mentioned, is an essential component of HCPs when
there is significant uncertainty. It is how we close the gaps. It is
how we make up for the things that we aren’t sure about right
now. We plan for it in our HCPs.

As you well know, I'm sure, we are required to use the best
science in making our HCP permit decisions. Our scientists are up
to date in all of the latest methods, the state-of-the-art analytical
techniques, and we do our very best to understand the species and
the ecosystems to be managed in our HCPs.

For example, in development of aquatic management components
of a timber HCP, our biologists worked closely with the applicant,
but also with academic, State, tribal, and local agency scientists to
gather all of the relevant information necessary to make a very
comprehensive and credible HCP.

When necessary, we go out to the field and we augment our ex-
isting information with actual field data. It's not simple to manage
ecosystems across large areas, and so we also welcome scrutiny
from the scientific community and the informed public, as this
helps to ensure that our HCPs are of the highest quality.

We put every HCP out before the public for notice and comment
so that everyone can be aware of what we are doing, and obviously
we have these data bases now, and hopefully that will improve our
ability to get comments from the regulated community as we go
along.

I want to mention three specific HCPs that | think are worthy
of attention. The first one is a mid-Columbia HCP. It is in draft
now, but it is ready for public review and comment. It is an exam-
ple of how NOAA is using performance-based goals to—instead of
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prescriptive measures in HCPs, the focus is on improving the sur-
vival of salmon migration through the mid-Columbia segment of
the Columbia River, and the goal is a no-net-impact to salmon from
the hydroelectric dams associated with the reservoirs operated by
the two public utility districts.

Compensation for a 9 percent unavoidable fish loss will be met
by a combination of hatchery production and tributary restoration,
and we also have extremely detailed schedules and contingency
agreements for every aspect of that HCP.

Also, | brought along with me a copy of the Washington DNR
HCP. It includes some innovative features designed to advance the
science of forestry and landscape conservation.

As you can see, these are not short documents. They are very
lengthy. They are very weighty. And they include all of our sci-
entific—all the scientific support for the conclusions that we draw.

Finally, 1 want to mention that the Pacific lumber HCP, which
I know the committee is aware of, is well underway, and that plan
rests upon a foundation of watershed analysis that will be used to
tailor site-specific prescriptions.

I also want to close by saying that our efforts are only as good
as the amount of money we have to spend on them. In 1999, our
budget is expected to be $23 million, but only 8.3 of that is being
spent on science. Our 2000 budget request has an additional $24.7
million for new funding to strengthen our scientific capabilities in
HCPs. Five million of that would be used specifically to partner on
HCP development with landowners and other agencies in the local
area.

In conclusion, I'd just like to say that the program is showing a
lot of benefits to us at NMFS, but it is still a work in progress. We
are trying our very best. HCPs are not perfect, but they are less
confrontational and adversarial than our alternatives, which are
enforcing the prohibitions of the take under section 9 of the ESA.
We're doing what we can to recover salmon and hopefully ensure
that future generations will know of these magnificent fish.

Thank you very much for the opportunity to testify. | look for-
ward to your questions.

Senator CrRAPO. Thank you very much, Ms. Medina.

I'll begin with the questions.

The first question | have is for you, Mr. Barry.

If 1 understood you correctly, you indicated that you didn't think
there was necessarily a conflict between adaptive management and
the No Surprises policy. Would you like to elaborate on that?

Mr. BARRY. Sure.

The reason | say that is that, under the No Surprises policy,
what we basically say we are going to do is to lay all of our cards
on the table and to negotiate out all of the possible adjustments up
front with the particular landowner so they can foresee the types
and range of changes that could occur should circumstances change
during the life of the HCP permit.

A good example of how that is different from the way we used
to do business is that probably the Fish and Wildlife Service felt
that they could arrive on the scene later in time unilaterally and
just sort of ambush or surprise the landowner with the HCP and



78

say, “Well, we want you to change things now. That was then, this
is now.”

But we say what you're going to do now is to negotiate up front
with the landowner the range of changes that may be required be-
cause of adaptive management requirements or changed cir-
cumstances, and that way then before they even get the permit and
before they decide whether they want to continue, they can eco-
nomically net out the cost to them and decide whether they are
prepared to live with those types of adjustments up front.

So we try to negotiate all of those terms and conditions up front.
We lay down the range of changes that might occur under the
agreement or during the life of the agreement. It is up to the land-
owner then to decide whether they like what they hear or whether
they think they can live with what they hear, or whether they
want to say, “Sorry, we are out of here. We can't live with those
terms.”

The other reason | don't see that type of huge tension between
No Surprises and adaptive management is because | think No Sur-
prises continues to get a bad rap—that somehow we are putting
these iron-clad handcuffs on the ability of the Federal agencies
and, for that matter, even the HCP permittee, to respond to
changed circumstances. | just don't believe that's the case.

What the No Surprises policy says is that once we reach an
agreement with the landowner we're not going to go back and
change the economics of that agreement, but it doesn’'t say that
we're not going to go back at all.

I can use a good example. Let's say we've reached agreement
with a developer who is going to be building out a piece of property
over a period of time, and he agrees to have some type of assess-
ment on each house that will go into a conservation fund. This is
basically what we agreed to with the San Bruno HCP, the very
first HCP in California.

Let's say that we, at the time, assume that we know how that
money should be spent for a particular species, but over time let's
assume that the status of the species continues to decline, and we
believe that we need to make our conservation programs more ef-
fective and more efficient for the conservation of the species.

Without changing the amount of money the landowner has com-
mitted to into that fund, we reserve the right, even under No Sur-
prises, to go back and change the way that money is spent. If we
think we can get a better bang for our buck, we may shift the
whole strategy from habitat restoration to predator control. We
may dramatically be able to squeeze greater efficiency and effec-
tiveness out of the conservation program without changing a dollar
on the table. So that would be one example where | think that No
Surprises has retained a lot more discretion and flexibility than
people think.

Our commitment to the landowner, to the permittee, is no
changes in the amount of money it is going to cost you and no
changes in the level of restrictions on the use of your property, but
if you are a timber company and you've already agreed to set aside
a certain acreage as a conservation zone, we reserve the right, even
under No Surprises, to go back in that area that you've agreed to
set aside to look for ways of enhancing its management for species



79

conservation, again as long as it doesn’t change your economic bot-
tom line.

I think it is a combination of those two together. No surprises is
not as draconian as people think it is. And | also think that we just
try to negotiate up front the economic costs and the range of
change with the landowner through adaptive management. For
these reasons, I don't think there is a pronounced level of tension
between No Surprises and adaptive management.

Senator CrRAPO. Thank you.

Ms. Medina, yesterday our panelists agreed that scientific stand-
ards and guidelines associated with HCPs would significantly im-
prove the science of HCPs. Would such a set of scientific standards
and guidelines be useful, in your opinion?

Ms. MEDINA. | believe we already operate under those and we
are always trying to be consistent in the way we approach HCPs.
That doesn't mean our results are always the same, because dif-
ferent landscapes have different uses. They've been altered dif-
ferently by humans or by nature. But we definitely try to be con-
sistent. Obviously, we're always looking for improvements, and |
think at our agency we are working within a matrix of habitat con-
ditions that we look at for every HCP in trying to develop those
HCPs.

Mr. BARRY. Mr. Chairman, if | could just also add one thought?

Senator CRAPO. Mr. Barry.

Mr. BARRY. | think it probably would enhance the efficiency of
the HCP negotiation process if there were generally agreed-upon
scientific guidelines for certain species.

A good example of that is the red-cockaded woodpecker. | think
there has been a general consensus among most of the scientists
as to what the red-cockaded woodpecker needs and what its con-
servation strategy should be, so it is a lot faster and lot easier to
negotiate an agreement for one of those species because there has
been that convergence of the science and we have some sort of off-
the-shelf standards that we can apply. So | think in that instance
it could be helpful, as long as we aren’t finding ourselves stuck at
the station and the assumption is you can’'t do anything unless
you've got that type of consensus for a particular species.

Senator CrRAPO. Thank you.

Mr. Chairman.

Senator CHAFEE. If you have further questions you wanted to
ask, I'll wait.

Senator CraPO. | have a whole bunch.

Senator CHAFEE. OK. Thank you, Mr. Chairman.

We have been focusing a great deal of time on this hearing on
a recent study of HCPs that was authored by Dr. Peter Kareiva,
who testified yesterday, and | understand that Fish and Wildlife
has reviewed Dr. Kareiva’'s report and has posted a brief response
on your web page.

What are your views of the Kareiva study?

Mr. BARRY. Let me first start off by saying that we truly welcome
the critiques and reviews of the HCP program that have been con-
ducted over the last few years. | think the recent five-point plan
that we developed to further improve the HCP program was a di-
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rect result of a lot of the feedback that we've gotten from people
over the years.

So, in terms of the study, we are glad that it was done. | have
to tell you, in all honesty, that we had some fairly significant con-
cerns about the quality of some of the conclusions reached in that
study, and all you need to do is take a look at how Plum Creek
was rated under that study to understand what the problems were.

Basically, they asked about 106 graduate students, who, of
course, are carrying full loads, to become instant experts on the
Endangered Species Act and HCPs and to be able to wade through
the massive documents that you can get for an HCP.

If you take a look at what happened with Plum Creek, though,
you can see what some of the problems are with this type of study.

Plum Creek was rated fairly poorly on its science and it was ac-
cused of having no peer-reviewed science. That's just flat-out
wrong. They had 13 peer-reviewed scientific papers that were the
basis for that HCP. How did the person miss that? | don't know.
But the graduate student that was reviewing it missed the boat on
that one.

Let me read to you some of the other documents that were
skipped over in the Plum Creek HCP.

They didn't take a look at the Environmental Impact Statement,
the biological opinion for the HCP permit, the NEPA document
Record of Decision, the set of findings, the unlisted species assess-
ment, and, as | said, these 13 peer-reviewed papers.

I can provide another example of how they were a little bit thin
on their analysis. A person on my staff talked to the chief staff per-
son the Fish and Wildlife Service had working on this agreement
for many, many years. He said he was asked two questions by the
graduate student and that was it. The person called him up,
showed up in his office or talked to him on the phone. Two ques-
tions. That's it. Thank you very much. And that was the level of
analysis that went into the Plum Creek HCP permit assessment.

I know you have Lorin Hicks from Plum Creek on as a witness
a little bit later. 1 wanted to suggest that even a study that at-
tempts to be as ambitious as AIBS was flaws and limitations.

And so | guess the only message is that | think Congress needs
to take with a grain of salt some of the conclusions that are
reached that attack the quality of the HCPs that have been done.

I would not agree that they have been of poor quality. | think
they clearly have been continually getting better, but that doesn’'t
mean that the ones that we were doing before were poor.

Senator CHAFEE. Let me—I don’'t have much time here, so—now,
the no-surprise policy was an administrative policy that has been
set forth. It is my understanding that has been challenged; is that
correct?

Mr. BARRY. That's correct. We have a lawsuit right now on that.

Senator CHAFEE. And so where do things stand? There’s a chal-
lenge to it and it hasn’'t been heard yet?

Mr. BARRY. We were heading toward the usual dueling briefs
being filed by the Government and the environmental plaintiffs.
There was just recently another hearing on the matter. Things
have been put off now until November. There has been additional
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briefing requested, and so it is going to be probably in November
some time before everybody gets back in court.

Senator CHAFEE. Now, | would think that you'd like us to pass
a statute that included some of these protections, including the No
Surprises policy. | assume that; is that correct?

Mr. BARRY. Mr. Chairman, that was one of the primary reasons
that we were very supportive of S.1180 coming out of your commit-
tee 2 years ago. One of the major parts of that bill was the congres-
sional ratification of all of the administrative ESA reforms that
we've implemented in the last few years, including No Surprises.

Senator CHAFEE. Well, 1 think | agree with you, and I, of course,
obviously knew that we had that in that legislation a year or so
ago, but I think this No Surprises policy make a lot of sense.

Mr. Chairman, | hope that we can do something to protect the
Department; otherwise, in the suit they are liable to get blown
away. | think that the No Surprises policy is really an essential
part of the whole HCP program.

Mr. BARRY. Mr. Chairman, I'm assuming that your reference to
being blown away is not a characterization on your part of the poor
legal arguments we have to muster on behalf of the defense of this
fine policy.

Senator CHAFEE. Well, I'm not predicting who is going to prevail,
but—

Mr. BARRY. It would be nice to have certainty.

Senator CHAFEE [continuing]. It would be nice to have certainty.
Absolutely. Thank you. Thank you very much, Mr. Chairman.

Senator CrRAPO. Thank you, Mr. Chairman.

Senator Lautenberg.

Senator LAUTENBERG. Thanks, Mr. Chairman.

I thank each of you for your excellent testimony.

The No Surprises policy brings some surprises to me, and 1 just
want to make sure that | understand it.

Does it say that if the plan isn't working that there is no risk
at all to the landowner? I know what we are trying to do is provide
some sense of reliability to plans that the landowner makes, but
have we removed any incentives from the landowner for them to
enforce the plan or—what kind of supervision do we have that says
that, “OK, the landowner is doing what they have to, but we've
made a mistake in the plan and now we have to change it?” You
made reference to it a little bit earlier, but | wondered if you'd ex-
pand on that, please.

Mr. BARRY. Well, first of all, it is tied back to our budget. Our
ability to monitor the implementation of these plans has two com-
ponents to it. No. 1 is: Is the permittee doing what he said he'd do?
And, No. 2: Are we getting the conservation benefits that we
thought we'd get?

Senator LAUTENBERG. Right.

Mr. BARRY. You know, we're struggling to be able to keep pace
with all of those plans that we’'re negotiating, which is why we felt
it was fair to note this in our budget request.

But | have to tell you again why | think that No Surprises really
has put us on a whole different level in dealing with private land-
owners, and | would use Toby Murray as an example.
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Toby is the head of the Murray Pacific Timber Company, a pri-
vate, family owned company, 50,000 acres, roughly. For Toby, he
first had negotiated a spotted owl HCP and then eventually went
back and upgraded it to a multi-species HCP, but for him the big
tradeoff was No Surprises. He felt for the first time he was being
treated fairly and he was being treated respectfully by the Govern-
ment.

I have absolutely no doubt in my mind that if we had endan-
gered species problems that arose unexpectedly on Murray Pacific’s
property, Toby would welcome us in, we'd sit down with him, and
we'd work through these things, not because we could wave our
regulatory swagger stick in his face and say, you know, “If you
don’t do this, we are going to punish you,” but | think because Toby
just felt that he now is being treated differently and he is being
treated respectfully as a property owner who is viewed as a con-
servation partner, and | just have this confidence that Toby will do
that. Because he feels that No Surprises gave him a recognition
that we see a need for a fair balance between economics and con-
servation, he's willing to work with us to make sure that we can
constantly make those adjustments to achieve that.

Senator LAUTENBERG. Well, is there a guarantee or representa-
tion that for the landowner, should change be required, that they
will have no further economic demands put upon them?

Mr. BARRY. That's basically the No Surprises commitment, in a
nutshell. We say we will not go back and ask for more money or
more restrictions on the use of your property, your water rights,
whatever it was that was otherwise agreed to to be available for
use under the terms of the agreement.

Senator LAUTENBERG. And how then do we correct a mistake if
one is made?

Mr. BARRY. Well, as | said, within the agreement they will have
agreed to do certain things. There is a certain cost associated with
the conservation package they've already developed. We reserve the
right to go back in and look for ways of making that more efficient,
adjusting that, as long as it is not going to cost them more money.

If they already in their own mind have netted it out and it is
going to cost them $100,000 a year for endangered species compli-
ance, and we come back in and say, “Look, we can turn this thing
around if we just start working on depredation control instead of
habitat restoration, and it is not going to cost you an extra dollar,”
we've reserved the right to do that so we can make adjustments in
the program.

The other thing we can do——

Senator LAUTENBERG. Who pays costs that might arise as a re-
sult of that?

Mr. BARRY. Well, again, we are saying it is not going to cost him
or her anything more. We would have to work within the revenue
stream that they've already agreed to.

But there are a lot of other things that we can do, ourselves. The
Fish and Wildlife Service has—I mean, not unlimited resources,
but we have millions of dollars that we are putting into endangered
or threatened species conservation programs. We can make adjust-
ments in our own programs. We can look for ways of getting other
landowners who are in the same area who have the same problem
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to work with us to achieve a different conservation direction. We
can see if Federal agencies can help contribute in a different way.

I am personally unable to think of a scenario where we would ba-
sically be clueless and helpless and would watch the species go
down the tubes because of No Surprises.

Senator LAUTENBERG. So we'll pay for the mistakes if any are
made—we, the Government, the taxpayers of the country, we’ll pay
for it?

Mr. BARRY. Well, we're involved in endangered species conserva-
tion activities day in and day out right now, and | guess the big
difference, Senator, between——

Senator LAUTENBERG. | support a No Surprises policy.

Mr. BARRY. Yes.

Senator LAUTENBERG. If there is an error and the plan doesn't
work, my——

Mr. BARRY. We are prepared——

Senator LAUTENBERG [continuing]. My question is: Who pays to
revise or——

Mr. BARRY. At that particular point, we're prepared to carry the
load.

Senator LAUTENBERG. OK.

Mr. Chairman, if I might, just one other question.

The Service has recently published a decision that says if activi-
ties are causing a problem, jeopardy to an endangered species, the
HCP has to be reopened, renegotiated. Does the Service plan to
retroactively apply that kind of review?

Mr. BARRY. Well, what you're referring to are some adjustments
that we made in what are known as the “part 13 regulations” in
the Fish and Wildlife Service's Code of Federal Regulations. These
are the general regulations that apply to virtually every permit the
Fish and Wildlife Service issues, from marine mammals to migra-
tory birds and to endangered species.

In there we made some adjustments. When we went out with the
final No Surprises rule—excuse me, it wasn't in the No Surprises,
it was in the safe harbor and candidate conservation agreement
rulemaking recently that indicated that if, at the end of the day,
the continuation of an HCP permit, despite all the adjustments, ev-
erything that anybody could do—the Government could do, the pri-
vate sector could do, the States could do, or the landowner could
do—if at the end of the day the continuation of that HCP permit
would result in the jeopardy of the species, we would consider the
revocation of the permit.

So at the end of the day you don’t have the ability to take your
HCP permit and drive a species into extinction.

Again, we don't get to that point, though, until we have tried vir-
tually everything else, and one of the criteria up front for issuing
an HCP permit in the first instance is that the issuance of that
permit will not result in jeopardy to the species, and so we feel that
that provision in the part 13 regs is consistent, ultimately, with the
issuance criteria for an HCP permit in the first instance.

Senator LAUTENBERG. Thanks, Mr. Chairman.

Senator CrRAPO. Thank you, Senator.

I'd like to followup on that question with a question to both of
you, and the question is whether you believe there is a difference
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between a standard of preventing the jeopardy of the species in the
development of an HCP versus the standard of trying to recover
the species in the development of an HCP, and, if there is a dif-
ference between those standards, does that difference impact the
success of the HCP program?

Ms. MEDINA. I'm happy to lead off on this one, because | think
we've articulated at least our vision of what those words mean in
a letter that I'm happy to provide to the committee. It was to some
timber companies that wrote us about 2 years ago and asked us
that very question.

We went back and looked very long and hard, talked with our
scientists, and tried to understand and have them understand what
those words mean—recovery and survival. To them, the terms
didn't mean anything different. They really were consistent with
one another.

Our species in NMFS are extremely depleted, they are severely
depleted, there are not many left, and so in order to get—I think
of it as pushing a ball up hill. If you can push the ball up far
enough to get past whatever that bright line is that means sur-
vival, you're going to get it, it is going to be rolling hard enough
to keep rolling past recovery.

They are essentially merged in the long run over time. What it
will take to get to one will get you to the other. That's the way the
biologists have explained it to me. That's the way they think of it.

I think the struggle here has been for the lawyers and the sci-
entists to figure out a common framework, a common understand-
ing of what the words in the statute mean.

So, for all intents and purposes, for everything that we do, they
are the same. There isn't really a bright line that you can draw on
the landscape that will get you to one but not the other. We can't
calibrate that way.

Senator CrRAPO. Mr. Barry, before you answer I'd like to followup
with Ms. Medina just for a second there.

Using your analogy of the ball on the hill, it seems to me that
the standard of preventing jeopardy of the species would be stop-
ping the ball from moving further down the hill, and the standard
of improving or recovering the species would be actually pushing
the ball up the hill into a safe harbor, or whatever.

But to me | can see a very big difference there, and it seems that
the standard between those differences would have a significant
impact on the HCP.

Does NMFS or NOAA disagree with that?

Ms. MEDINA. Our scientists just can't think of it that way. For
their purposes, it really is very difficult to discern between one and
the other, especially when you're looking at the long-term impacts
of these HCPs, because they are very long-term agreements that
we're signing now, at least we are for the most part.

Senator CRAPO. So you're saying that the requirements that
would be imposed in an HCP negotiation would not change, de-
pending on whether the standard was preventing jeopardy as op-
posed to recovering the species?

Ms. MEDINA. It's not that the standards wouldn’t change in that
you could calibrate it. It is really that they can't see a difference.
For them, long-term viability, survival, long-term survival, recov-
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ery—the words that actually hearken back to the explanation of
this program that the committee wrote when they passed the HCP
amendments in 1982 is what they're trying to do.

What they're trying to do is translate those words into actions on
the ground, and for them there really isn't a bright line. There isn't
a great distinction that they can draw, particularly because our
species are so depleted.

We're starting so far down at the bottom of the hill there is not
much more room to roll down. I mean, we're really all in an up
mode, and, you know, most of our species are in really bad shape,
and for them this is the way that they see it.

We've also talked about it in terms of habitat, because in ESA,
as you well know, often what we have to do is not just look at the
species but at their habitat, as well, and they have tried to, in the
long run, design HCPs that will return habitat to its properly func-
tioning condition. That's sort of the marker for them. The words
“survival” and “recovery” are things that they then equate to that.

Senator CraPO. And you indicated that there is a letter drafted
out of your office?

Ms. MEDINA. Yes, indeed. Well, I think it is a joint letter——

Senator CrAPO. Is a joint?

Ms. MEDINA [continuing]. But we can provide it for the commit-
tee.

Senator CrAPO. Yes. Would you provide that letter?

Ms. MEDINA. And there is a scientific memo that supports it.
We'd be happy to provide it.

Senator CrRAPO. Thank you.

[The memorandum follows:]
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p é Natlonal Oceanie and Atmospharic Adminiatration
% & | NATIONAL MAFINE FISHERIES SERVICE
o Northwest Region Office
7600 Sand Point Way N.E., BIN C15700
Seattle, WA 98115-0700

DEC 24 897

MEMORANDUM FOR: F/PR - Hilda Diaz-Soltero
FROM: F/NWR - William Stelle, Jr. Wﬂm@yﬁm b

SUBJECT: Discussions on Survival and Recovery Standards under the
Endangered Species Act

There have been active discussions recently within the regulated community and between the
public and the National Marine Fisheries Service and the Fish and Wildlife Setvice (the Services)
relating to various terms and standards used by the Services in our long-term habitat conservation
planning program under section 10 of the Endatigered Species Act (ESA) on the west coast. The
attached two documents are intended to help clarify those terms as they are being applied to our
section 10 permitting discussions for long-term conservation agreements (as compared with short-
term permits for short-term activities). I believe they should be shared with the relevant agency
program personnel to enstire consistency of perspective.

The fundamental point of these documents is that the Services are seeking long-term conservation
agreements that have a reasonably high probability of providing fully functioning habitat on the
fandscape covered by the agreements to contribute to the long-term survival of listed species.

Taking note of the discussions within legal circles seeking clean distinctions between survival and
recovery, the memorandum from Dr. Waples reflects a prevailing scientific perspective that there
may well be no meaningful distinction in the scientific comtmunity between long-term survival and
recovery, as those terms relate to the long-term perspective. This fact, coupled with the
requirements that the Services use the best scientific information available, leads to the
coticlusions on the matter as articulated in the letter from Dr, William Hogarth to Mr. David Dun,

Esq.
Attachments

cc: R Schmitten. Director, National Maritie Fisheries Service
Regional Administrators, NOAA Fisheries
Regional Directors, U.S. Fish and Wildlife Service
M. Hayes, Assistant NOAA. General Counsel for Fisheries



87

jmre ,,‘%*
Y % | UNITED STATES DEPARTMENT OF COMMEREE
p . | Natlonal Oceenle and Atmespherlc Administration
% ,,f NATIONAL MARINE FISHERIES SERVICE |
eares ot Northwest Fisheries Science Center

Conserxvation Biology Division
2725 Montlake Boulevard East
Seattle, Washington 98112-2097

December 1, 1997
MEMORANDUM FOR: The Record

FROM: F/NWC1 ~ Robin Waples g—‘DfAj
SUBJECT: Habitat Conservation Plan Language

As requested, we are providing comments on some termg used in
recent documents related to Habitat Conservation Plans (HCPs) for
Pacific salmon and anadromous trout. I have discussed these
issues with, and include input from, Drs. Mary Ruckelshaus and
Tom Wainwright. It should be recognized that although it can be
ugeful to consider their scientific context, these terms are not
strictly technical orxr scientific. Legal and policy issues must
alsc be considered in interpreting these terms in the HCP and
federal Endangered Species Act (ESA) arenas.

Survival, recovery, and wviability

Ag articulated in the joint ESA rules published by FWS and NMFS,
"survival" implies "continued existence." Both'"survival" and
"continued existence" are open-ended in the sense that no time
frame is specified. Because many HCPs are long-term agreements,
the term "long-term survival® is also important to consider. It
follows from the above that "long-term survival" implies the
continued existence of a species over a long pericd of time.

This can be compared with the concept of "recovery" under the
ESA. According to the ESA, a specles can be listed as endangered
1f it is "in danger of extinction" and can be listed as
threatened if it is "likely to become an endangered species
within the foreseeable future." Listing a species under the ESA
therefore reflects a concern for lts continued existence; the
concern is immediate for endangered species and less immediate
{but still real) for threatened species. Once a species is
listed, the goal of the ESA is to improve its status to the point
at which it is no lenger threatened or endangered and can be
delisted; this constitutes "recovery" under the ESA. Recovery,
then, represents a state in which there are no seriocus concerng
‘for the long-term survival of the specles. The two terms--
‘recovery" and "long-term survival"--are therefore closely
linked, at least as the latter is used under the ESA. As
articulated in ESA policy documents by the National Marine
Figheries Service, listing and recovery determinations for salmon
under the ESA focus on natural f£ish, which spend their whole life
in natural, ecosgystems.
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The terms "viable" and "viability" have also been used freguently
in the regulatory as well as the scientific literature, generally
to apply to populations but sometimes to species as a whole,
Biologically, a viable population is one that has a high
probability of persisting into the future, "Viability" therefore
has an inherent link to the concepts of "survival® and "continued'
existence." However, the term "viability" is limited in a
scientific sense because it depends on the concepts of "high
probability" and "into the future," and these terms do not have
precise scientific definitions. ([The ESA terms “threatened,"
"endangered, " and "recovery" alsc have a probabililstic component
without a precise mcientific definitiom.] For example, by one
set of definitions a population might be considered viable if it
has at least an 80% probability of persisting for 50 years, while
under another set of standards it might be considered viable only
if it has a 99% probability of persisting for 1000 years. There
is a general consensus within the scientific community that
choosing the time horizon and the probability of persistence
involves consideration of social and policy issues as well as
gcientific onest.

Essantial habitat functiona

There is also a strong consensus, if not unanimity, within the
scientific’ community that long-term survival of natural salmen
populations is heavily dependent on functioning natural
ecosystemsa. The cornerstone of functioning ecosystems is high
quality habitat that can sustain essential habitat functions. We
do not see any important differences in esgsential habitat
functions required to ensure long-term survival and those
required to achieve recovery under the ESA,

Local breeding populations and survival

Although ESA listing and delisting determinations axe made at the
level of an ESA 'gpecies," HCPs and other human activities may
affect only one or a few populations within a species. Thus, it
is important to consider how factors affecting local populations
relate to risks to the ESA species as a whole. This is a complex
issue that has policy as well asg scientific components. However,
we can say with some confidence that, in general, conservation of
local breeding populations is important to the long-term survival
and recovery of ESA listed species, for the following reasons:

1. A species can'be ligted under the ESA if it is threatened or
endangered in "all or a significant portion of its range."
If only one or a few lacal breeding populations are

* The 1995 National Research Council report on Science and the ESA
concluded, "The selection of particular degrees of risk ... to
trigger ESA decisions reflects sclentific knowledge and societal
values.® :
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congerved, the species could still be at risk in a
significant portion of its range.

In general, the probability of persistence of a gpecies
increases with the number of healthy populations that make up
the species. Focus on only on€ or a few local populations
may not be sufficient to ensure the long-term survival of the
species as a whole. .

Most local populations within ap ESA Species are probably net
independent of one another over the long term with respect to
genetic and population dynamic parameters. To the extent
that this is true, focus on individual populations will not
be effective in congerving even those populations in the long
term, because their persistence depends on interactions with
other local populations. This emphasizes the importance of
conserving a diversity of local populations and maintaining

.the connectivities among them,
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UNITED STATRS DEPARTMENT OF COMMRBRCE
Nationsl Dreanio and Atmospheric Adininistration
N NATIONAL MARINE FISHERIES SERVICE
s & Southwest Reglon
501 West Ocean Boulovard, Suite 4200
Long Beech, Califarnia 908024213

Nov 25 l9g7

LS
K
&

David H. Dun, Esq.

Dua & Mantinek LLP

730 Seventh Street, Suite B
Eureka, California 95501

Re: Habitat Conservation Plans

This responds to your letter to me dated Miy 21, 1997, and also addresses concerns raised at the
neeting here in Long Beach on July 9, as well as in the letter dated Juna 12, 1997, from

M. James T. Brown, Vice President and General Manager of Simpson Timber Company;

Mr. David S. Dealey, Vice President, Northemn Opexations, Fruit Growers Supply Company; and
Mr. M. D. Emmerson, Vice President and Chief Financial Officer, Sierra Pacific Industries. I
apologize for the delay in this response. Significant issues were raised in these letters and at the
meeting regarding the authorities and responsibilities of NMFS in the development of long-term
conservation plans (EICPs) to support issuance of incidental take petmits under Section 10 of the
Endangered Species Act. We welcome the opportunity to respond.

On Mazy 6, 1997, NMFS listed as threatencd the Southern Oregon/Northern California Coast Unit
of coho salmon (the “Transboundary ESU”). This is the salmon species for which your clieats
seek an incidental take permit for certain of their timber operations. NMFS noted in the listing
document that thé coho populations in the Transboundary ESU are “very depressed,” currently
numbering fewer than 10,000 naturalty-produced adults, According to the California Department
of Fish and Gamme, populations in the California portion of the ESU could be less than 6 pexcent of
their abundance during the 1940's. 62 Fed. Reg. at 24588, NMFS found that habitat degradation
from activities such as logging and road construction, among others, bas contributed to the

decline of coastal coho salmon. 62 Fed. Reg. at 24592,

The coho salmon’s status and prospects for long-term survival are tenntous at best. Habitat
couservation plans now under development in California and Oregon will be particularly
important to the species’ survival as approximately §5 percent of the habitat in the rangs of the
Transboundary and Oregon Coast ESUs is in non-federal ownership, 62 Fed, Reg. at 24602,
Because many of these HCPs will cover large tracts of land and be in effect for many decades, the
plans will, to a significant degres, determine the long-term viability of these ESUs, In NMFS’
opinion, unjess forest habltat conservation plans include those conservation measures necessary to
provide essential habitat fitnctions for the coho salmon, the likelihood of the species’ survival and
recovery could be appreciably reduced.
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In genecal, the objective of NMFS i the same in each HCP: to achieve during the term of the plan
the essential habitat functions required for long-term survival of listed species of anadromous fish,
while allowing for incidental take. This objective requires that ripdrian measures in HCPs have a
high probability of achieving hsbitat conditions that will support well-distributed, viable
populations of the listed species. NMFS' objective fully comports with Section 10(a}(2)(B)(iv) of
the Act, which requires the Secretary to find that a proposed penmit will, at a mininum, “not
appreciably reduce the likelihood of the survival and recovery of the species in the wild.”

You have suggested that NMFS” insistence thiat forest HHCPs provide essential habitat functions
for coho salmon amounts to a requirement that permittees “recover” the species and exceeds the
agency’s authority under Section 10()(2)(B). This contention implies that scicntists are able to
drzw 2 bright line between those tiparian prescriptions nccessary to provide for the survival of a
species and those that would achieve recovery. For species such as the coho salmon, however,
thera is no such brighe line,

In the joint ESA rules putlished by the U,S, Fish and Wildlife Service and NMFS (51 Fed. Reg.
19926 (1986); 50 C.F.R. Part 402), the Sexvices explained their role in Section 7(2)(2)
consultations and responded to comments that injury to recovery of an slready deplated species
would require jssuance of a jeopardy opinion. In responss, the Services noted that distinguishing

between these standards could be difficult.

The “continued existence' of the species is the key to the jeopardy stendard, placing an
emphasls an injury to a species’ ‘sutvival,' However, significant impairment of recovery
efforts or other adverse effects which rise to the level of Jcopa:dxzmg’ the ‘contimued
existence’ of a listed species can also be the basis for issuing 4 ‘jeopardy’ opinion. The
Service acknowledges that, in many cases, the extreme threats faced by some listed
species will make the differerice between injury to ‘survival’ and to ‘recovery’ virtually
Zefo.

51 Fed. Reg. at 19934,

The prevmﬁng scientific view is that long-term survival of imperiled salmonid species requires
protection and restoration of local populations and their babitat  As the National Research

Council’s receat report on salmonid conservation conchided:

The long-tenm survival of salmon depeads crucially on 2 diverse and rich store of genetic
variation. Because of their homing behavior and the distribution of their populations and
their riverine habitats, salmon populations are unusually susceptible to local extinctions
and are dependent on divetsity in their genetic makeup and population structure.
Therefore, mansgement must recognize and protect the genctic diversity within each
salmon species, and it must recognize and work with local breeding populations and their

habitats.
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Natiopal Research Council, Committee on Protection and Management of Pacific Narthwest
Anadromous Salmonids, Upstream at 4 (1996). The prescriptions sought by NMFS are designed
to provide habitat that will support a diversity of local breeding populations and are thus
necessary for salmonid species’ long-term survival

The legislative history of the 1982 amendments to Section 10 of the ESA indicates that Congress
viswed habitat improvement and species conservation as appropriate considerations in
determining whether to issue long-term incidental take permits.

The Secretary, in determining whether to issue 2 long-term permit to carry out &
conservation plan should consider the extent to which the conservation plan is likely to
ehance the habitat of the listed species or increese the Jong-term survivability of the
species or its ecosystem.

‘House Conf. Rep. No. 97-835. (emphasis added)

Farest HCPs often allow for sigrificant timbier harvest and consequent species impacts during the
initial years, Thus, it may take decades before the riparian measures under the plan produce
stream conditions that provide esgential habitat finctions for the listed species. In light of these
facts, the legislative history of the Act supports the inclusion in Section 10 permits of measures
which will provide for improved fish habitat over the ife of the plan.

Requiring achievement of egsential habitat functions necessary to support long-term survival of
cobo salmon s also supported by the “No Surptises” policy developed by the Fish and Wildlife
Service and NMFS. Under that policy, which is currently the subject of rulemaking, once an HCP
agreement has been executed, neither Service will seck additionsl financial competisation or fand
restrictions beyond those required under the terms of the HCP without the concurrence of the
pernittes, The policy provides significant long-term assurances to the Section 10 permittee that
are not available to federal agencies or license or permit holders under Section 7. In order to be
able to provide these assurances under the “No Surprises” policy, NMFS must easure that
conservation measures in the HCP provide a high probability that aguatic habitat functions
essential to the species’ long-term survival will be achieved and maintained during the term of the
permit.

NMFS believes that measures to provide essential habitat function for coho are necessary for the
species” long-term survival NMFS’ authority to require such measures is not limited to the
authority provided in section 10(a}(2)(B)@v). Section 10(a) confers broad authority to the
Secretaries of Commerce and Interior in fashioning the terms and conditions of incidentsl take
permits. For example, Section 10¢a)(2) requires the permittee, through the habitat conservation
plan, to minimize and mitigate the impacts of the taking “to the maximum extent practicable.”
That section also authorizes the Sccretary to include in the permit additional measures “necessary
or appropriate for purposes of the plan.”
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Throughout each HCP effort, NMFS has committed to ensuring that'we employ the best available
scientific information to determine the necessary terms and conditions, and to work in a
collaborative effort with the applicant to ensure that the best information is brought to bear in the
discussions. We remain committed to this process, and to & sucoessfiil conclusion of each
negotiation that will yield certainty and stability to the applicant and lasting benefits to fish and
wildlife resources.

Once again, we thank you for your interest in this matter and look forward to working with you in

the coming months.
Sincerely,
William T. Hogarth, Ph,D,
Acting Regional Administrator
ce:
James Brown, Simpsoa Timber Co.

David Dealey, Fruit Growers Supply Co.
M.D. Emmerson, Sierra Pacific Industries
Wayne Whitlock, Esq.

John Leshy, DOT

Lois Schiffer, DOJ

Terry Garcia, NOAA

Ralland Schrmitten, NMFS

David Evans, NMFS

Will Stelle, NMFS

Hilda Diaz-Soltero-NMFS

James Lecky-NMES

Monica Medina, NOAA-GC

Melznie Rowland, NOAA-GCNW

Ted Beuttler, NOAA-GCSW

Senator CrarPo. Mr. Barry.

Mr. BARRY. Yes. Let me just offer some other thoughts, in addi-
tion to what Monica has just mentioned.

I'd go back to the 1986 section seven regulations. There is a pro-
vision or a discussion in the preamble which notes that for some
species that have declined so severely, there is virtually no bright
line between adverse effects on recovery potential of the species
and jeopardy. Even going back to 1986, we recognized that there
are some species that are so critical—whooping crane is a good ex-
ample. We just don't have much margin for error. California con-
dors is another example—we are down to just a few left in the
wild.

For some species, the average scientist is going to say, “Hey, if
you affect their recovery potential, they are so low right now you've
affected their survival potential, as well.”

Under the Act, it is true that the issuance criterion that we have
to clear is whether or not the issuance of the permit would jeopard-
ize the continued existence of the species, so jeopardy is clearly the
statutory hurdle. There are other issuance criteria in the act,
though, that give us additional flexibility to truly try to get the
best deal that we can for the species.

We have to be able to clear not only a jeopardy hurdle, and what
Monica was saying was that for some of their salmon species they
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feel that they are so far gone to begin with that virtually anything
that affects them, that affects their recovery potential, could affect
their survivability, as well, and would hit the jeopardy standard.

But, in addition to that, we basically are obligated to negotiate
to try to minimize and mitigate the level of take to the maximum
extent practicable. We've got a number of other provisions and au-
thorities in negotiating HCPs to try to get the best deal we can for
the species, regardless of how the lawyers endlessly debate whether
it is jeopardy that is the standard or recovery.

I mean, the statute says “jeopardy.” No question about that. |
think once you get into the biology and the science, though, it gets
a lot murkier and a lot grayer very quickly.

Senator CraApPO. It would seem to me that—again, | still see a dif-
ference in my mind, and it would seem to me that if HCPs were
not successfully negotiated as a result of seeking to get too much,
that we could end up essentially not availing ourselves of the bene-
fits that could be achieved by achieving the lack of jeopardy stand-
ard, and | just—you know, the second part of my question was:
Does the utilization of an increased standard jeopardize the success
of HCP programs?

Ms. MEeDINA. | would say “no,” Senator. | appreciate your ques-
tion and | understand, as a lawyer and not a scientist, how hard
it is for us to try and see things the way that the scientists do, be-
cause the words seem very clearly different and we, you know,
have this joint interpretation of what they mean.

But for the scientist it isn't that clear, and | think that you can
hearken back to adaptive management as another way that, if
we're asking what we don’t need in an HCP, we continually mon-
itor it so that we can ratchet it back and get protections elsewhere
so that there is never a waste, there is never a mismatch between
what we ask of the applicant and what the species needs to get
there.

Senator CrAPO. I'd be interested in this. You've already indicated
that you can provide the letter and whatever backup documenta-
tion there is for that letter. If you have any other materials on this,
I'd be interested in what you have.

Were you going to say something, Mr. Barry?

Mr. BARRY. | would acknowledge that, in fact, disagreements be-
tween a permit applicant and the agencies over some of these is-
sues clearly has resulted in additional delay in the negotiation of
these agreements. I mean, | would be lying to you if | said that
didn’t happen.

One of the things that I've noticed over the years, though, that
aggravates the situation is when—and heaven forbid, since | am a
recovering lawyer, myself, right now—when the lawyers over-law-
yer the negotiation process.

I think that was one of the big problems with the Plum Creek
HCP for a while. We had everybody dug in up to their axles over
a debate over what constituted “take.” It was a legal debate.

Finally, Kurt Schmitch, who was the head of the negotiation
team for the Fish and Wildlife Service, said, “Lawyers aside, out
of the room. Let's just talk about the biology. What are the land-
scape conditions that we want to achieve at the end of this agree-
ment?” Suddenly, it was framed in a different light, and Lorin
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Hicks and Kurt Schmitch and the biologists all the sudden started
approaching it from a different direction because it wasn't being
burdened with legalistic definitions of what constitutes take, what
constitutes recovery, and what doesn’t. They just started discussing
what they would like to see at the end of the day.

Ms. MEDINA. “What are we going to do?”

Mr. BARRY. Yes. “What are we going to do?” Then all the sudden
they started thinking like scientists again and they were able to
make some sufficient progress.

I'm not sure what the message there is other than Shakespeare
was probably right that first we ought to kill all the lawyers.

[Laughter.]

Senator CraPo. Well, being a lawyer, myself, | won't comment on
that.

I have several more questions, but I'd be very willing to interrupt
for another round.

Senator LAUTENBERG. No thanks, Mr. Chairman.

Senator CrAPO. Isn’t it true that several HCP negotiations are in
jeopardy because NMFS is requiring the applicants to meet this
higher standard?

I mean, one of the reasons | raise this question is because that
issue has been raised to us.

Ms. MEDINA. | understand and | don't think that they are in
jeopardy. | think that we're moving ahead on all of our HCPs now.
You know, we do have disagreements. It is a negotiation, no doubt
about it. It is a discussion. We need all the information the appli-
cant can give us. It is beneficial if everyone is open-minded and
comes into the process willing to share information and work to-
gether, but I'm not aware of anywhere we're completely at a logger-
head and not moving forward.

The thing that kept us from doing more HCPs over the last year-
and-a-half or so was the fact that we had put so many of our re-
sources into the PalCo HCP. We were virtually at a standstill in
California because all of our resources were dedicated to that HCP.
It was an incredibly intensive effort, and | think the timber compa-
nies, the landowners, were looking to see what would happen. They
weren't anxious to move forward and negotiate terms until they
saw what we were doing in that HCP, because it truly was, you
know, innovative, forward-looking, ground-breaking—all of those
things. We tried to really advance our science and our implementa-
tion of the program in that HCP.

Senator Craro. Well, you may have given at least part of an an-
swer to my next question, because one of the things | wanted to
get at with regard to the National Marine Fisheries Services that—
and | recognize that Fish and Wildlife has a lot more species that
they cover and has a lot more opportunity for HCPs, but with the
significant fisheries issues in the Pacific northwest, it seems to me
curious that NMFS has issued only two incidental take permits as-
sociated with HCPs.

Can you explain why that is the case?

Ms. MEeDINA. Well, some of our listings are very recent, Senator.
They are as recent as March of this year. So we really are just
ramping up our program, and I think we were not prepared for the
intensive nature of the work involved in these HCPs. It takes time
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for us to get staff on the ground out in the northwest who are capa-
ble.

I mean, as you know, Dr. Kareiva has now joined our NMFS
staff. We are ramping up. We are getting ready for this, and we
expect that we will be doing HCPs not just with timber companies
but with public water districts, local governments like the mid-
Columbia HCP is with two counties in Washington State, and that
one is right on the verge of being ready to go and done.

We are really trying to hit the ground running on a problem that
we are only just recently faced with, so our experience is really new
and really recent, and I'd love to be back here in a few years and
tell you how we are doing then.

Senator CraPo. I'd love that, too.

Mr. Barry.

Mr. BARRY. Yes. I'd like to just—I don't want to sound like a bro-
ken record here for OMB, but in the case of the Fish and Wildlife
Service one of the real challenges that we have and one of the rea-
sons that the HCP program takes so long—in fact, one commenta-
tor said the Berlin Wall came down faster than most HCPs get ne-
gotiated—but one of the problems that we have is that within the
Fish and Wildlife Service’s endangered species budget the people
that are doing HCPs are also the same people that are doing sec-
tion 7 consultations. It comes out of the same pot of money.

And so what you frequently have is this real frustrating sense of
tension among the staff people in these field offices. They've got
statutory deadlines for section 7 consultations. Within 90 days you
have to have it finished. You have to have your biological opinion
out within 35 days after that or 45 days after that, and so they are
constantly being torn by the need to go off and work on these sec-
tion 7 opinions which have congressionally imposed deadlines ver-
sus these HCPs.

One of the things that we did up in the northwest to try to elimi-
nate that tension was to have a group of people that did nothing
but HCPs. They were focused. They didn't have to race off to han-
dle a section 7 consultation.

Unfortunately, that experiment has come to pass and | have
been watching to see what happens with that team now having
been disassembled, but one of the real problems we have is that,
given the resources we have, the same people that are supposed to
be negotiating HCPs are the ones who are supposed to be respond-
ing to Federal agencies, and so you get this terrible tradeoff, almost
like Sophie’s Choice. Do we respond to the Federal agencies and
give them a quick turn-around, or do we let the landowner just sort
of hang in the breeze? It's one of the reasons that we asked in our
budget for the fiscal year 2000 for a significant increase in the
amount of money for the consultation element. It was to give us the
ability to respond to private landowners more efficiently. Unfortu-
nately, again, Congress has chosen to give us very little of that new
money.

Senator CrapPo. I, for one, will be very glad to support those ef-
forts, and hopefully we will be able to get you the resources to re-
spond more quickly.

I think I will just make a comment and then one last question.
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The comment is | hope that we're not going to let the search for
the perfect be the enemy of the good. Hopefully we will be able to
make progress in a number of these areas.

I did want to suggest that it seems to me, from what I've heard
yesterday and today, and from what I've heard from those who
have given input to us on this issue, that one of the reasons it
seems to take so long is that we don't really have a clearly defined
process for negotiating a plan. When a landowner comes to the
agency, it's not really clear what it is that is expected and what
process needs to be followed so that we can expeditiously get
through the necessary hoops and get to a point where an agree-
ment can be reached, and | think it would be helpful if those kinds
of standards and if a clearly defined process could be defined.

My last question is for you, Mr. Barry, and it is that in your tes-
timony you mentioned that HCPs covering small, non-industrial,
private tracts of land do exist. My question is: How many of those
kinds of HCPs exist, and what can you tell me about the time and
cost required versus—well, relative to these smaller HCPs?

Mr. BARRY. Well, you anticipated the last word that | wanted to
try to get in before you closed down this panel.

If | had to pick one area where | think we have the biggest chal-
lenge ahead of us, it is to make HCPs more readily available and
affordable to small landowners.

The big corporate timber companies and the large developers
have the wherewithal and the ability to comply with the Act. They
can hire the consultants, they can hire the lawyers, they can slug
it through. They're used to paying environmental compliance costs
as a part of doing business. For the smaller landowners, though,
it is hard. It is frightening. They don't know where to go. They
don't have the resources available to them.

We have actually issued a fair number of small landowner HCPs,
in particular in the South, for homeowners, people who are going
to build on a quarter acre lot in scrub jay habitat. There's not much
you can do, there’s not mitigation that makes much sense, and so
we have issued a number of HCPs for people at a quarter-acre,
half-acre, less-than-an-acre level, primarily for homes.

If you are a wood lot owner, small wood lot owner, and you've
got 50 acres or 100 acres, we have, in fact, actually issued HCPs
in those instances, but | would have to say | don't think we've done
as good a job as we should.

One of the things that I'd like to see happen in the future is for
us to be able to develop more of a template HCP that could be uti-
lized readily, pulled off the shelf in a particular area for certain
species, and use that as a way of streamlining the cost and the
process.

We actually did issue an HCP handbook, a jointly prepared Fish
and Wildlife Service NMFS HCP handbook that was designed to
try to provide people with a greater understanding going in on
what are the different steps, what are the different offices you need
to work with, what are the questions you need to be prepared to
ask, and in the back of that my recollection is we tried to come up
with a template model of a small-scale, low-impact HCP.

So we are trying. | don't think we have perfected it. It's the one
area that | would like to spend more time, personally, focusing on.
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Senator CrAPO. | appreciate that, and | would encourage you to
do so.

Before we conclude, Senator Lautenberg, did you have any fur-
ther questions of this panel?

Senator LAUTENBERG. No. I'm satisfied. I'm listening very care-
fully, Mr. Chairman. You asked almost everything | wanted you to.

Senator CrapPo. All right.

Well, thank you. We appreciate your time and your effort and
we’'ll continue to work with you on this issue.

Mr. BARRY. Thank you.

Ms. MEDINA. Thank you very much.

Senator CrAPO. This panel is excused.

I'd like to call up the second panel now.

The second panel consists of: Dr. Lorin Hicks, the director of Fish
and Wildlife Resources for Plum Creek Timber Company; Mr. Ste-
ven Courtney of Sustainable Ecosystems Incorporated out of Port-
land, OR; Mr. Mike O’Connell of The Nature Conservancy; Ms.
Laura Hood of the Defenders of Wildlife; and Mr. Gregory A.
Thomas, president of the Natural Heritage Institute.

I don’t think that the name plates are in the same order that |
read them, but we'll go in the order that | read them.

Dr. Hicks.

While we're getting ready, I'll remind this panel that this is a
larger panel, and therefore we ask you to pay even closer attention
to the lights so that we do have the time for the questions and the
interaction among the panel members, and | will advise this panel,
as well, that your full written statements, as well as any other ma-
terial you would like to submit, will be made a part of the record.

Dr. Hicks, you are welcome to begin at any time when you are
ready.

I also encourage each of you, when it is your turn, to pull the
microphone as close as you can to your mouth so that we can hear
you. Sometimes it is hard in this room unless the microphone is
very close to you. Thank you.

STATEMENT OF LORIN HICKS, DIRECTOR, FISH AND WILDLIFE
RESOURCES, PLUM CREEK TIMBER COMPANY, SEATTLE, WA

Mr. Hicks. Good morning, Mr. Chairman and members of the
committee. I am Dr. Lorin Hicks, and | am a “recovering” HCP ap-
plicant. 1 am also director of Fish and Wildlife Resources for Plum
Creek Timber Company, Incorporated. Plum Creek is the fifth-larg-
est private timberland owner in the United States, with over 3.3
million acres in six States.

I am here today to talk about how important habitat conserva-
tion planning is to our leadership in environmental forestry. Habi-
tat conservation planning promises to be the most exciting, pro-
gressive conservation initiative attempted on non-Federal lands in
this country.

Plum Creek is no stranger to habitat conservation planning.
Plum Creek’s Central Cascades HCP, a 50-year plan covering 285
species on 170,000 acres, was approved in 1996. We are currently
working on another called the “Native Fish HCP,” covering 1.7 mil-
lion acres in three northwest States. A third HCP for red-cockaded
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woodpeckers in the South is under development with the Fish and
Wildlife Service.

In 1995, we also initiated an 83,000-acre grizzly bear conserva-
tion agreement in Montana’s Swan Valley.

Since 1974, few issues have been surrounded with more con-
troversy than the Endangered Species Act. It is often criticized as
unworkable and characterized as iron-fisted. Regardless of its
image, its impact on landowners has been profound. My company,
Plum Creek, is no exception. Our 3.3 million acres supports no less
than 12 federally listed species and others, such as salmon and
lynx, which have been proposed for listing.

This committee faces a critical question. Can HCPs continue to
work for landowners and for endangered species into the future?
This hearing hopefully will give the committee insights in the un-
derlying science and principles that drive HCPs.

Two of the fundamental foundations of HCPs are under great
pressure.

First, the No Surprises policy, which is critical for landowners to
undertake an HCP, is being challenged. It provides the necessary
incentives for landowners to undertake the costly and resource-in-
tensive process to complete a habitat plan. To ensure that the pro-
gram remains strong, we believe that it should be codified.

Second, pressures mount to standardize HCPs and compare them
to each other, with a tendency to use each one to raise the bar for
those which follow. In my opinion, this one-size-fits-all approach is
precisely what has challenged ESA since its inception and could be
the most important deterrent to the inclusion of small landowners
in the HCP program.

It is important to understand that HCPs are as different from
one another as landowners and land uses. They are as small as one
homesite and as large as 7 million acres. They are as short in dura-
tion as one construction season and as long as 100 years. They are
as focused as a single species and as expansive as hundreds of spe-
cies. And, importantly, each landowner has a different incentive for
entering this voluntary process.

To help demonstrate this, | have attached a new booklet just pro-
duced by the Foundation for Habitat Conservation providing brief
case histories of 13 HCPs from around the country. These case
studies give better definition to my point that HCPs vary widely
in scope and intent, and | recommend this document for you to re-
view. These examples give credence to the notion that HCPs can
be an effective tool for conservation.

Let's dispel a myth that HCPs are not based in science. When
my company, Plum Creek, created its first HCP, we took on a very
complex challenge. Not only did we have four listed species in our
170,000-acre Cascades project area, but 281 other vertebrate spe-
cies, some of which would likely be listed within the next few
years. Combine this with the challenges of checkerboard owner-
ship, where every even-numbered square mile section is managed
by the Federal Government under their new Northwest Forest
Plan, and you have a planning challenge of landscape proportions.

To meet this challenge, we assembled a team of scientists rep-
resenting company staff, independent consultants, and academic
experts. We authored 13 technical reports covering every scientific



100

aspect, from spotted owl biology to watershed analysis. We sought
the peer reviews of 47 outside scientists, as well as State and Fed-
eral agency inputs.

As a result of these inputs, we made technical and tactical
changes to the plan, and additionally we developed working rela-
tionships with outside professionals that were invaluable and have
been maintained to this date.

Let's also dispel the myth that the public has no access or input
to HCPs. During the preparation of the Cascades HCP, which took
2 years and $2 million, we conducted over 50 briefings with outside
groups and agencies to discuss our findings and obtain additional
advice and input. During a public comment period, all HCP docu-
ments and scientific reports were placed in eight public libraries
across the planning area.

I brought with me today some of the major documents from the
Plum Creek Cascades HCP, which was completed in 1996. These
documents include the draft and final EIS, the final plan, a com-
pendium of the 13 peer-reviewed technical reports, and this is a
notebook with all of the Federal decisionmaking documents that
were completed, including the biological opinion and the statement
of findings.

This is all part of the public record and part of the documenta-
tion of our HCP.

We continue to publish our scientific work that myself and my
team completed for this in technical publications. For instance, we
do have a paper in this month’'s “Journal of Forestry” on spotted
owl habitat research that we did preparatory to the HCP.

Today, Plum Creek is nearing completion of a new HCP. This
new plan focuses on eight aquatic species and covers 1.8 million
acres of our lands in Montana, Idaho, and Washington. The com-
pany and the Services have been working over 2 years on this plan,
which will be the first HCP for the Rocky Mountain region.

To provide a scientific foundation for this HCP, | assembled a
team of 17 scientists that authored 13 additional technical reports
spanning topics from fish biology to riparian habitat modeling.
These technical reports were peer reviewed by 30 outside scientists
and agency specialists.

We have all made the technical reports and white papers avail-
able to interested parties on this CD, and have done so well in ad-
vance of the public release of the HCP, which is scheduled for Sep-
tember 1.

The good news is that anyone can have access to the latest
science and technology used in the development of the HCP.

My point here is to emphasize that for Plum Creek and other ap-
plicants the HCP process has been a principal catalyst for private
landowners to undertake unprecedented levels of scientific research
and public involvement.

I'll rush ahead here and make sure that | can get my time done
here.

Mr. Chairman, these HCPs are not only science plans but also
business plans which commit millions of dollars of a company’s as-
sets in a binding agreement with the Federal Government.

In the Pacific northwest, the stakes are high for both conserva-
tion and shareholder value in private timberlands. The con-
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sequences of failure are so ominous for both interests that careful
evaluation of the economic and ecologic ramifications are essential
to successful completion of HCPs. Guesswork is not an acceptable
alternative for either the Services or the applicant.

As enthusiastic as we are about HCPs, the process is not without
its faults. Since our first foray into HCPs, we’'ve noticed some sig-
nificant shifts in policy and practice. One downstream effect of the
five-points policy has been the requirement of the Services to more-
thoroughly analyze the effects of adding multiple species to the
HCP, resulting in deletion of conservation measures for lesser-
known species because the Services lack the information needed to
complete their new requirements. This creates a major obstacle for
completion of multi-species plans.

There is a need for the Services to commit necessary resources
and personnel to the development of HCPs from beginning to end,
a period often as long as 2 years. Far too often, we experience
shifts in key agency staff and biologists whereby professional expe-
rience is lost and continuity in plan development is broken.

Once the majority of the scientific content of the plan has been
completed, we have experienced excessive focus on relatively minor
technical details. These are often speculative or hypothetical issues
that are unproven in the literature but for which there are strong
emotional concerns. In other words, with 95 percent of the scientific
work completed, most of the debate centers on the remaining 5 per-
cent, creating unnecessary delays.

As we near completion of the native fish HCP, we are again re-
minded of the duplicative nature of the HCP and NEPA processes.
The HCP is, by definition, a mitigation plan for the potential im-
pact of lawful operations on listed species and their habitats. The
NEPA process also requires a similar assessment of the HCP and
management alternatives. Not only does this add additional ex-
pense and resources to duplicate work already done, but requires
additional review and response by the Services.

Senator CrRAPO. Your time has expired. Could you try to wrap up
quickly?

Mr. Hicks. OK.

As you are aware, many of the HCPs being completed in the
West require both the Fish and Wildlife Service and the National
Marine Fisheries Service to work with the applicant and approve
their final plan. Despite their efforts, these two agencies do not
work in sync. The agencies provide varying levels of technical sup-
port to applicants. The combined effect of this lack of interagency
coordination is further time delays to the applicant.

Mr. Chairman, | thank you for the opportunity to testify.

Senator CrAPO. Thank you. And your full testimony is a part of
the record.

Mr. Hicks. Thank you, Sir.

Senator CrAPO. Next we'll hear from Mr. Steven Courtney.

Dr. Courtney.

STATEMENT OF STEVEN COURTNEY, SUSTAINABLE
ECOSYSTEMS INSTITUTE, PORTLAND, OR

Mr. CourTNEY. Good morning. | am Steven Courtney, a biologist
and vice president of Sustainable Ecosystems Institute.
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SEIl is a nonprofit organization dedicated to using science to
solve environmental problems. We are not an advocacy group, and
our charter states that we will not engage in litigation. Instead, we
believe that cooperative programs using good science can find last-
ing solutions.

My testimony will focus on the positive lessons that can be
learned about HCPs. I'll also make some suggestions for improving
the process.

The staff of SEI has acted in many ESA issues. Most of our work
is for governments, but we also work closely with both industry
and environmental groups. I, personally, have been involved with
six HCPs and was an advisor to Dr. Kareiva on the AIBS project.

I will report on two issues: the recently completed Pacific Lum-
ber HCP and the SEI Santa Barbara meeting on how to integrate
science into HCPs.

Let me first State that HCPs are important to conservation.
Without them, there would be few options for management of en-
dangered species on non-Federal lands. Rigorous scientific analyses
are crucial to those plans; however, science is just part of any HCP,
which is a management document.

Ultimately, the plan is a result of a negotiation and of decisions
made by landowners and regulatory agencies. Science can help in
this process, but it is not a magic bullet. Scientists can provide in-
formation on planning objectives and options and on the biological
consequences and risks of these options. The better the information
we provide, the more likely the planners can then make good deci-
sions.

In the Pacific Lumber HCP, we used science to diffuse a con-
troversial situation. We coordinated a large scientific program on
the threatened marbled murrelet. Federal, State, and private sci-
entists all cooperated to determine the effects of different manage-
ment options.

Ultimately, the program was successful in that it provided clear
guidance to the decisionmakers. Several items stand out.

First, the program was very well-funded by the company, which
invested heavily in obtaining good scientific information.

Second, the quality of the scientific work was improved by an
independent advisory group or peer review panel. In this chart |
show here, | show the results of an independent audit to the PalCo
HCP using the very same techniques that were used in the AIBS
study by Dr. Kareiva and his group.

You will see that the green symbols indicate the original draft for
the PalCo HCP and the red symbols equal the final draft, and you
can see the change in performance on many different criteria, and
the blue are the performance of four other unnamed plans.

You will see that the quality of the HCP did improve dramati-
cally from the early to the final draft under the panel guidance.
Note also that the final plan outperforms its other murrelet HCPs.

A third important point on the Pacific Lumber HCP was that the
scientists were not asked to make management decisions. The sep-
aration of roles is key. The use of good science can build trust be-
tween parties precisely to the extent that scientists avoid becoming
advocates.
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Now, I am pleased that Dr. Kareiva in his written testimony
agrees that the PalCo monitoring plan uses good science. This mon-
itoring program was developed using the most-advanced analytical
techniques available.

The AIBS study was useful in pointing out that not all HCPs do
use such methods, or even information that already exists; how-
ever, that information—the AIBS study of Dr. Kareiva—was essen-
tially a research study, an academic study. It did not address im-
portant practical considerations, as Mr. Barry has already said,
and it didn’t really discuss how to improve the process.

In April of this year, SEI brought together leading
decisionmakers and scientists to develop those practical improve-
ments, and participants were from a broad range of groups. Work-
ing by consensus, we identified numerous ways to strengthen the
process, as outlined in the minutes of that meeting.

There was, for instance, general recognition, a message you've al-
ready heard, that the regulatory agencies and many applicants lack
the sufficient resources for the technically demanding tasks they
face. Academic and other scientists could help to bridge those gaps,
but they lack incentives or opportunities to do so.

Most importantly, there are actually significant barriers to mak-
ing more effective use of science. We need new infrastructure to
make that use of science possible.

The SEI Santa Barbara group initiated development, for in-
stance, of a national peer review program for HCPs. We are now
working to make that a reality and have expanded our group.

By this consensus approach, we are seeking voluntary improve-
ment to HCPs. By improving the science in their plans, permit ap-
plicants will then smooth the negotiation process, save time and
money, and gain certainty.

The general public also wants to see better science in HCPs, and
an open peer review process will improve public confidence.

Last, if I could just have 1 second to comment on previous testi-
mony, you've heard that science is doing pretty well in HCPs, but
there are some improvements that are possible. | want to empha-
size that the HCP process, itself, is not in an entirely healthy state.
I know that numerous applicants are talking or have walked away
from the table, and that there is a need to improve the process for
everyone's sake, and that science may be one way that we can do
that.

Thank you.

Senator CrRAPO. Thank you, Dr. Courtney.

Mr. O’'Connell.

STATEMENT OF MIKE O'CONNELL, THE NATURE
CONSERVANCY, MISSION VIEJO, CA

Mr. O’'CoNNELL. Thank you very much, Mr. Chairman and mem-
bers of the committee. Thank you for the opportunity to address
the committee on the science of regional conservation planning
under the ESA.

The Nature Conservancy has been involved in conservation plan-
ning almost as much as Don Barry, since the ESA reauthorized
section 10(a) in 1982. I, myself, have worked both on the ground
and as a student of HCPs for 12 years, and so the observations |
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want to offer and comments reflect both Conservancy’s experience
and my own.

When | was reviewing my testimony last night, | realized that
my written testimony perhaps came across a little bit harsher
about habitat conservation plans under section 10(a) than | had in-
tended. And in fact, what | want to talk about is not that HCPs
are bad, because |1 don't believe they are—I believe they are, in
fact, a good thing for what they are—but | want to talk about what
they are and what they are not and how some scientific improve-
ments can actually help them become better and solve some of the
endangered species conflicts that | think they do not.

Part of the problem I think is that HCPs are, in fact, a reactive
process, generally. They are developed in response to proposed im-
pacts on generally listed species. You don't have a listed species,
you don’t have a prohibition problem under section 9, and you don't
end up generally getting an HCP.

And part of the problem, as well, is that HCPs have generally
focused on the wrong biological scale, not that focusing on a species
scale is bad, but that they miss an entire scale of conservation that
is important, and that is of the natural community or the eco-
system level.

I think it is important to compliment the Fish and Wildlife Serv-
ice on their work to improve the habitat conservation planning pro-
gram. They've done their best to try to make it work and make it
more conservation-oriented, both through practice and through pol-
icy. Their solutions, however, are limited by a legislative policy
that is weak on natural systems conservation, and it is also weak
on incentives to participants.

I think the Service has done pretty well, all things considered,
with habitat conservation plans. So what's the answer from a sci-
entific standpoint?

I think the key is how we focus our entire suite of conservation
actions, including HCPs and how they are deployed.

I want to name a couple of scientific principles that are impor-
tant to consider if we want to achieve broad-scale natural commu-
nity conservation under the Endangered Species Act with HCPs as
a part of that tool.

First, biodiversity conservation is important to consider at many
different spacial and temporal scales. HCPs, by their definition, by
their nature, by their legal definition, generally are focused on the
species level and they are generally focused on listed species or
species that are going to be listed very shortly in the future.

There is never one best scale for conservation action. The key is
to find the appropriate scale for the problem and integrate across
a number of different scales in an overall conservation strategy.

The second principle is that ecosystems are much more complex
than we think. Science can never provide all the answers to ques-
tions about conservation, so our responses should be to exercise
caution and prudence when we are designing answers. A good ex-
ample of this is the adaptive management that people have spoken
about.

Third, nature is full of surprises. Ecosystems are characterized
by non-linear, non-equilibrium, and random dynamics, and unex-
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pected events will occur. The question is not whether there are No
Surprises, it is whose responsibility those surprises are assigned to.

Fourth, conservation planning is interdisciplinary, but science is
the foundation. | think this is important, because frequently
science is treated in habitat conservation planning negotiations as
sort of a seat at the table rather than what it should be, which is
a method of evaluating how to reach specified objectives.

This raises the critical question of how to integrate both sci-
entists and scientific information in the process.

So what are some potential solutions? Given these important
principles and the limitations of habitat conservation plans, both
from a scale and a scope perspective, | think there are some im-
provements that can be made, and I will quickly go over them.

The natural community conservation planning program in south-
ern California that | have been involved in for the past 5 years is
an attempt to move beyond the reactive conservation planning of
tradition to a more up-front, creative program that looks at not
only endangered and threatened species but preventing—conserv-
ing natural communities and preventing these conflicts from occur-
ring in the future.

The most critical improvements that this program has made is
clear regional scientific guidance developed in order to tie individ-
ual conservation plans and permits together.

Also, the habitat level of conservation action that was taken, less
concerned with individual species and where they might occur
today, their occupied habitat, as it is with constructing a regional
conservation system that will protect both species and the natural
communities that sustain those species. And then, finally, how bio-
logical information has been brought to bear on the process.

This includes comprehensive management and monitoring, and,
as | said before, the two most important, |1 think, things for that
are regional conservation framework, regional guidance, a vision of
what the regional conservation strategy will look like, more than
just species and impacts to those species, and then a habitat basis
for conservation planning and action that | hope | can expand upon
in the question and answer session.

I would encourage you to take a look at my written testimony,
and | appreciate the opportunity to testify today.

Senator CrAPO. Thank you, Mr. O’'Connell. We will carefully re-
view the written testimony, as well, and, in fact, have already to
a certain extent and will further.

Senator CrRAPO. Ms. Hood.

STATEMENT OF LAURA HOOD, DEFENDERS OF WILDLIFE,
WASHINGTON, DC.

Ms. Hoob. Thank you for the opportunity to testify today before
the Senate Subcommittee on the scientific aspects of habitat con-
servation plans.

I am with Defenders of Wildlife, a nonprofit conservation advo-
cacy organization based in DC. with over 300,000 members and
supporters.

Defenders’ mission is to protect native animals and plants in
their natural communities. As an organization that is committed to
science-based management of endangered species, Defenders has
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been heavily involved in individual HCPs, as well as HCP policy,
on a national level.

The results of our scrutiny of the program reveals that signifi-
cant improvements must be made to HCPs in order to improve the
scientific basis for them and to reduce the risk that they impose
to endangered species.

Starting in 1996, Defenders started research on HCPs that
would—culminate in our 1998 report on the topic, entitled, “Frayed
Safety Nets.” In researching this report, we reviewed plans nation-
wide, then we selected a representative sample of 24 plans and
evaluated them using criteria that should be satisfied in order for
plans to lead to conservation benefits on private land.

In the course of the research, we read each plan and associated
documents, we interviewed key plan officials, and we looked at any
recovery plans for the species.

The report itself focused on the science, public participation,
funding, and legal aspects of HCPs.

Our objective was to point out the best and worst examples of
those aspects of HCPs and to examine national trends.

Our findings showed that, as they were being implemented,
many plans represented large risks to endangered species because
often they lacked an adequate scientific basis, they were difficult
to change if they resulted in unanticipated harm to species, and
they were often inconsistent with species recovery.

We identified the need for more scientific information to provide
a platform to support well-informed HCPs. In the study of HCPs
led by Dr. Peter Kareiva, scientists took a more quantitative ap-
proach to this same issue, and that study also pointed out that sub-
stantial scientific data are often missing.

For example, in two-thirds of the cases that were reviewed, there
were no data available for the proportion of the total population
that would be affected by the HCP.

I propose two classes of recommendations in response to the need
to improve the scientific basis of HCPs.

First, | agree with the panel of scientists in yesterday’s hearing
in calling for increased, organized information on species and habi-
tats.

Second, | recommend policy measures for moving forward with
HCPs when scientific uncertainty exists, while still reducing risk to
species.

But before | get to the risk management for species, let me ex-
plore opportunities to increase scientific information for HCPs.

First, we already have several tools in the Endangered Species
Act for addressing this. Recovery plans can be excellent repositories
of information on species, provided that they are well-informed,
peer-reviewed, and adaptive.

Having information-rich, updated recovery plans to guide HCPs
puts HCPs within the sphere of recovery, which is where they be-
long. Similarly, critical habitat designation also provides essential
information about the ecology and distribution of species and habi-
tats.

Outside the Endangered Species Act, large-scale ecosystem-based
protection plans are being developed, and these strategies may
allow us to understand how HCPs fit within the larger landscape.
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And, finally, to improve the quality of science in HCPs, independ-
ent scientists need to be more involved in the development of
HCPs, whether through consultation or formal peer review.

That being said, despite our best efforts, scientific information for
HCPs will never be complete. This scientific uncertainty does not
mean that HCPs cannot go forward. It is essential to recognize sci-
entific uncertainty in the HCP process and to implement proce-
dures for managing risk to species.

My second set of recommendations has to do with this risk man-
agement.

First, when information is scarce, precautionary measures can be
incorporated into HCPs in multiple ways, including increasing pro-
tection for species up front as a buffer, ensuring that mitigation is
successful before a take occurs, and limiting the duration of HCPs
and assurances.

Second, adaptive management is an essential component of sci-
entifically based HCPs. Unfortunately, under No Surprises adapt-
ive management is fundamentally restricted by the fact that no ad-
ditional money or land can be required of the permittee.

While assurances are clearly important for private landowners, |
would like “no surprises” to become “earned assurances.” That is,
currently landowners receive assurances automatically when HCPs
are approved. | would like to see a system where landowners earn
those assurances, based upon the likely benefit or the impact to the
species, the amount of scientific uncertainty involved in the plan,
and the amount of monitoring and adaptive management that is in-
volved in the plan.

With that point, I'll conclude. Thank you very much.

Senator CrRAPO. Thank you very much, Ms. Hood.

And, finally, Mr. Thomas.

STATEMENT OF GREGORY A. THOMAS, PRESIDENT, NATURAL
HERITAGE INSTITUTE, SAN FRANCISCO, CA

Mr. THoMAs. Good morning, Mr. Chairman. Good morning, Sen-
ator Lautenberg. I'm Greg Thomas. I'm the president of the Natu-
ral Heritage Institute, a nonprofit conservation organization lo-
cated in San Francisco.

My statement today reflects the reality that the HCP process
must be made to work because there just is no other vehicle for
protecting endangered species habitat in lands and waters subject
to private rights, and the objectives of the ESA cannot be met with-
out conserving such habitat.

That's clear when you consider that for 80 percent of listed spe-
cies some portion of their habitat is found on private lands, and for
50 percent their habitat is found only on private lands.

Yet, the HCP process so far has not kept pace with the biodiver-
sity challenge. This is revealed by one of the many useful statistics
coming out of the NCEAS review that Dr. Kareiva testified about
yesterday.

It points out that 62 percent of species are declining in areas cov-
ered by HCPs. Now, making HCPs work has two dimensions, we
believe: first, producing conservation strategies that contribute to-
ward the long-term survival of the species and the associated elimi-
nation of their habitat needs as a development constraint; and, sec-
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ond, apportioning the burdens and responsibilities among the
rights holders and the public in a manner that produces the appro-
priate inducements.

Now, the science of conservation planning can be better utilized
in the HCP process to advance both of those dimensions.

After 17 years of operating experience with HCPs as the prin-
cipal vehicle for conserving biodiversity on private lands, it is now
possible to take stock of what is working and what is not and how
the process can be improved.

With that objective in mind, in June last year NHI, my organiza-
tion, convened a technical workshop to synthesize the results of the
dozen or so empirical reviews of the performance of HCPs that
have been conducted to date by academic researchers, practicing
conservation biologists, and national environmental organizations.

Incidentally, that workshop included four of the witnesses and
institutions that you've heard from at this hearing—Dennis Mur-
phy, the NCEAS review, Michael O'Connell and The Nature Con-
servancy, and Defenders of Wildlife—so most of the good lines have
already been taken by previous witnesses.

But let me summarize a few of the findings and recommenda-
tions on how this HCP process might be redesigned in a manner
that could benefit both species and applicants for incidental take
permits.

First, HCPs for individual landholdings would work better if they
were designed to fit within the context of a more systematic habi-
tat-wide or bioregional conservation strategy. Michael O’Connell
has already explicated this point in some detail, and | hardly need
to repeat what he has said.

But the central point here is that the optimal planning unit for
habitat conservation is not the individual landholding or the water
diversion. The optimal focus is not an individual listed species.
What we want to do here is create a portrait, if you will, that is
a picture of long-term survival of the species.

If you want to think of this as a mosaic, then the individual habi-
tat conservation plans, the parcel-by-parcel plans, are the tiles in
this mosaic, and all we're saying here is that if you want to create
the picture you have in mind, you'd better know what that portrait
looks like before you start designing the individual tiles.

We need a master plan, in other words, for this process to work
optimally, and that master plan is a landscape-scaled plan that is
going to require a more proactive and less reactive stance by the
Services to produce, and that's part of where the reallocation of the
burdens of habitat planning probably needs to take place. This
spells Federal dollars, and there is no masking that.

The advantages of this approach are many and are outlined in
the written testimony in some detail. Landscape-level planning can
specify the overall conservation effort that is required and provide
a basis for determining and apportioning the contribution that
needs to be made by the individual rights holders.

There is no mechanism at present under the act for apportioning
burdens as between incidental take permit applicants and public
lands. Basically, whoever gets there first tends to cut the best deal.

It is more feasible to calibrate habitat conservation planning to
long-term survival rather than simply minimizing impacts, and
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that's important because, as long as habitat conservation planning
is viewed, rightly or wrongly, as nickel-and-diming endangered spe-
cies further toward the brink of extinction, it is going to remain
controversial.

What we need is to set up a process that provides some assur-
ance of net survival benefit for these species.

I am perhaps a fifth of the way through the comments that I in-
tended for you this morning, so perhaps in the question period |
can move into some other terrain.

Thank you very much, Mr. Chairman.

Senator CrRAPO. Thank you very much, Mr. Thomas.

We thank the entire panel. We realize the 5-minute limitation
makes it very difficult for all of you to get what you have to say
said, and | assure you that we do review the written testimony
very carefully.

Senator Lautenberg, would you like to start out this round?

Senator LAUTENBERG. If | might, Mr. Chairman, | want to again
commend you. | think the witness group that we've had here is an
excellent one, and we get kind of a different picture than is tradi-
tionally done in committee hearings, and I'm pleased to hear the
concerns that are registered here about whether or not HCPs do
what we want them to do.

I would ask Ms. Hood, how many of the HCP policies that are
approved thus far include the substance of the five-point policy
guidance that we are focused on as one way to assure the quality
of the HCP plan?

Ms. Hoob. Well, the five-point policy has recently been drafted
and put under public comment, so it is a relatively new process
that the Services have instituted.

Senator LAUTENBERG. When was the five-point policy——

Ms. Hoop. | believe that it was out for public comment this past
spring, so they are in the process of starting to implement it at this
point.

Senator LAUTENBERG. OK. So we can't really determine what—
if we look at the plans to date, there is no basis for considering the
five points. But would you say that, without a clear definition, that
in your examination of the HCPs thus far that they included much
or enough of the five points to give us the value that you would
like to see in these HCPs?

Ms. Hoob. | think that basically we have been pleased that the
Services have promulgated this new guidance on HCPs, because
the five-point plan does address many of the issues that we
brought up as, you know, fundamental deficiencies in some of the
HCPs that have been put forward in the past. The five-point plan
addresses some of the problems that we did identify, including the
need to include more public participation, the need to identify bio-
logical goals for plans so that you can judge the progress of plans
based on what the plan was aiming to do for the species, and incor-
porating more biological monitoring and adaptive management.
These are all changes that we really want to see included in HCPs
and we're glad that they are listening to our concerns about them.

I would say that one problem that we have is that the guidelines
are not regulatory, they're not required of landowners, so we're still
faced with the situation that No Surprises assurances are given to
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private landowners based on just the approval of the HCP, and, in-
stead of having assurances be offered as an incentive to include the
best adaptive management possible, biological goals that truly aim
toward a benefit for the species that are involved, and some of
these other recommendations from the five-point plan.

Senator LAUTENBERG. It has been said many times this morning
that the HCPs have been a substantial step forward in terms of
protecting habitat, so I'm inclined to agree with that. And now
what we are trying to do—and, once again, my compliments to the
chairman because what we've done is ask the question today: “How
can we better assure that there is a standard that measures what
these plans are expected to produce?” And in order to do that you
have to understand what it is that your requirements are. Are they
based on something solid or are they based on just the—those of
us who would like to protect the environment. | just announced
which side I'm on, | guess.

How many of the HCPs—anyone who would be inclined to an-
swer—approved to date are based on a recovery standard so that
they do not undermine the recovery of the endangered species?

The chairman identified recovery as opposed to jeopardy as a
matter of interest. What would any of you say regarding the fact
that the recovery standard does not jump out at you as one of those
standards that is included?

Dr. Hicks.

Mr. Hicks. Senator, if | could offer my attempt at an answer on
that from my perspective, having been a designer and practitioner
of several HCPs now, my understanding and the counsel I've given
to my company is that, although we may not be necessarily adopt-
ing a recovery goal or recovery standard for the HCPs, our task
and the counsel we've gotten from the agencies is that what we are
planning to do under the HCPs should not somehow subvert or set
back recovery of those species.

Two perspectives to leave you with. When we did the analysis for
the Cascades HCP, the Fish and Wildlife Service, in their decision-
making documents, analyzed the approach we were taking in the
HCP from the standpoint of the draft spotted owl recovery plan
that was there at that time.

They concurred that where we were instituting harvest deferrals
and where we were leaving habitat for the owls was consistent
with the direction that the Federal Government was taking in their
recovery plan. We were putting them in the right areas, in other
words.

And so, although we were not necessarily emulating the goals,
we were consistent with the plan and reviewed as not setting back
the goals of recovery should those goals be implemented aggres-
sively on Federal lands.

The second point | want to make is that, with many HCPs—for
instance, our native fish HCP right now—we started development
of this plan while the bull trout was a candidate species for listing.
We thought about this being a candidate conservation agreement,
or something you might do prior to the listing of a species.

Because it has taken us over 2 years to develop this, we have
now been into the development of the plan since the species has
been listed, so we've converted the plan over to an HCP, as well
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as the other species along the road here that we're considering in
the development of this plan.

But there is no recovery plan for the bull trout and likely will
not be before we are done with our plan, so the landowner is faced
with a choice should he delay conservation, delay a notion, an idea
of how to proceed ahead, or should he provide not only some con-
servation on the ground early for the species, but be able to obtain
some regulatory predictability for his company in this shifting mo-
saic of recovery planning, as well as bring along some other spe-
cies.

For instance, in the native fish HCP, the west slope cutthroat is
brought along and considered in the plan, and that has not yet—
is still being considered for listing at this point.

And so the point is that recovery plans are great. We can look
at some of the tactics and techniques taken in those plans. But
HCPs—one of the values is that it allows the landowner to get out
ahead of recovery plans.

Mr. THomMAS. Senator, if | may——

Senator LAUTENBERG. Yes.

Mr. THomAs. As | think Don Barry affirmed this morning, the
standard of performance for HCPs is basically whatever the nego-
tiation process will yield. The Government seeks to get the best ar-
rangement it can, and that means inherently—and let's not hide
the fact—economics intrude. The best deal you can get is, to some
extent, a function of the affordability of mitigation measures by the
private rights holder.

The better approach, as many of us have suggested, is to be able
to calibrate these plans to some kind of an overall conception of
what it will take to get this species out of difficulty and what con-
tribution any individual HCP needs to make in that direction, and
the extent to which the public fisc has to be willing to pick up the
difference, which often will be the case. That's another benefit of
landscape scale planning.

Mr. O'CoNNELL. Senator, if | might add, as well, part of the prob-
lem is that recovery is so difficult to pin down as what it actually
is. I'm convinced that some people think recovery means there’'s so
many of them running around you can't avoid stepping on them,
and that's clearly not in a realistic definition.

It is so different from species to species and from location to loca-
tion. In San Diego County, which is one of the places | work, we
have a plant called the “otimesamint,” which is a very narrow en-
demic species. It is restricted to a very narrow area and a narrow
habitat type. There are three known locations of this plant species.
They are all three protected under the conservation plan. Is that
recovery? You could argue one way or the other about that.

On the other hand, one of the species that is addressed under the
conservation plan is the golden eagle, and San Diego County rep-
resents a tiny portion of the range of the Golden Eagle. | think
there are five or six pairs that nest in the county. And those loca-
tions of the nests and the habitats surrounding them are protected,
as well as the natural community and landscape that supports
them. Is that a contribution to recovery?

I think it is difficult to pin that down as a bright line that we
would then judge the adequacy of HCPs on. On the other hand, |
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think it is important that we look at actions that are simply not
holding actions—actions that don't just say, “Are we keeping the
ball from rolling further down the hill,” but actually making a con-
tribution.

And, as Greg said, apportionment of that responsibility is an es-
sential part of that equation, and that's not a scientific question at
all.

Senator LAUTENBERG. Mr. Chairman, I've taken more than my
share, and | appreciate it. Perhaps we’ll have an opportunity to
submit a couple questions to the witnesses and would ask for their
cooperation in responding back to us as quickly as you can.

I thank you very much.

Senator CrRAPO. Thank you very much, and you're welcome to ask
further questions if you have time.

Senator LAUTENBERG. I'll leave that to you, Mr. Chairman.

Senator CrRAPO. Mr. Courtney, my first question is to you. Yester-
day there was some discussion devoted to the concept of scientific
standards and guidelines and the need for those. Do you believe
that a set of scientific standards and guidelines would improve the
quality of HCPs and the science with regard to HCPs?

Mr. CourTNEY. That's actually a fairly difficult question, Sen-
ator.

I'm fairly cautious about the need for a prescriptive approach
with a cookbook and standards that we must all meet. | think
you've heard from many of the other witnesses that we need flexi-
bility in our approach and that each HCP is different and the is-
sues that it deals with are different.

I do, however, think that it has real value if we can find and de-
fine our goals up front.

You've heard from some of the other witnesses on this panel that
having a clear ecosystem-wide program of where we are going and
a set of goals and, for instance, also the Fish and Wildlife Service
proposal to provide goals at the time of listing, all those are posi-
tive steps, but | would be very cautious about ideas that we would
have to have a particular sort of analysis or particular standard
that we must meet in every HCP. | find that hard to see how we
could achieve that.

Senator CrRAPO. Thank you.

Mr. Hicks, the issue of trying to address both No Surprises and
adaptive management seems to raise some level of contradiction,
although there are those who believe that it can be overcome. |
think that Mr. Barry indicated he believed that that was some-
thing that could be addressed.

How have you addressed those issues in the plan that you've
worked out?

Mr. Hicks. Mr. Chairman, | think that the term has been used
several times about the dynamic tension between the No Surprises
policy and adaptive management.

It is important to realize that—and | think really this adaptive
management, although it is viewed as learning by doing, it is more
of a classroom term, probably better discussed in the classroom
than practiced on the ground. It is a very difficult thing to actually
put in on the ground.



113

Within the context of HCPs, really adaptive management is an
agreement between the Services and the applicant whereby man-
agement actions will be modified in response to new information.

I view adaptive management as a way to address some signifi-
cant leaps of faith, if you will, in HCPs where there is dependence
on models or adoption of untested conservation measures.

The policy may limit the amount of mitigation that can be re-
quired of an applicant unless unforeseen circumstances occur, but
adaptive management provides the flexibility to deal with that un-
certainty within the sideboards of the No Surprises policy.

So, as an example of what we've done in HCPs, for instance, in
our Cascades HCP, we used a model that | had developed to help
us predict how many owls might be—how many site centers might
occur in an area based on the configuration of habitat now and in
the future, so we used adaptive management to focus our informa-
tion-gathering, our monitoring to gather information to see if the
model was working and to set some sideboards upon which how far
the model should depart or could depart from our predictions before
we had to sit down with the Fish and Wildlife Service and decide
how do we respond to information that the model might not be ac-
curately predicting occupancy of landscape habitat by owls.

So we set some sideboards there to help with that, and it helps
drive our monitoring program to gather information to get us to
that end point.

Senator CrRAPO. Thank you.

Mr. O'Connell, you suggested in your testimony developing an
endangered species problem-solving fund that would provide a
strong incentive to private landowners to participate in the objec-
tives of the ESA. Could you elaborate on that a little bit? How
would that fund be created and used? What do you have in mind
there?

Mr. O'CoNNELL. Yes. Thank you for asking that, because | wasn't
able to get to that.

One of the things that becomes clear when you look at when
HCPs are initiated, which is with impacts imminent and with list-
ed species which are pretty much at the brink of extinction, is that
what the ESA requires in terms of conservation for those species
and what is necessary to recover them, there’'s a gap between that.
And part of the discussion over recovery is who is responsible for
filling that gap.

Senator CrAPO. Right.

Mr. O'CoNNELL. | think it is very important that we recognize
that, depending on—no matter what the assignment of responsibil-
ity is, there is going to be a public responsibility for part of that.
We don’t currently have a mechanism to fund the type of conserva-
tion that would improve habitat conservation plans from a con-
servation standpoint and be a fair allocation of resources from the
private sector.

So 1 would envision a fund like that as having benefits on both
sides. That's why | was talking about it being a problem-solving
fund. It would help habitat conservation plans become a better con-
servation tool, contribute more to the recovery goals of the ESA,
but also make them more workable and doable for private land-
owners and then therefore make them a better incentive there.
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Senator CrRAPO. Thank you.

And I'm not going to miss you, Ms. Hood, but I want to skip to
Mr. Thomas here, first.

Mr. Thomas, in the context of this dynamic tension between
adaptive management and the No Surprises policy and the propos-
als that are being talked about as to who is responsible for this,
to make up the difference when adaptive management shows that
more needs to be done, I'm aware that—at least it is my under-
standing that in some of your writings you have been critical of the
No Surprises guarantee. Is that correct? If so, how would you ap-
proach the issue?

Mr. THomAs. In my view, the way to reconcile the need for regu-
latory assurances with the adaptive management discipline is by
converting the concept of No Surprises to a concept of no uncom-
pensated surprises.

The fundamental problem with No Surprises is that it flies in the
face of biological reality, and it is not helpful, or at least it is not
a sufficient answer to say we will negotiate the potential adjust-
ments up front as a part of the initial deal.

Well, when these deals last for decades and the data is as incon-
clusive as it often is, that isn't very satisfying. What would be far
more satisfying would be an acknowledgement that we don't know
enough to regulate for decades. We simply don’t. And HCPs are
nothing better than a set of testable hypotheses that need to be
tested. And we need to abide by the scientific verdict that that test-
ing will provide. And if that verdict is that adjustments in the fun-
damental deal are needed to accomplish the goals of the Act, then
the question of apportioning that burden as between the rights
holder and the public is a legitimate question.

So, you know, what it seems to me can be negotiated up front
is that apportionment of financial responsibility for adjustments if
they prove to be needed, but the idea that somehow or another
there are foreseen and unforeseen circumstances up front when
you're dealing with plans of this nature is, frankly, wishful think-
ing, and that’s the problem with the—it's too rigid in that respect.

Senator CrapPo. So if | understand you right, you're proposing
that, in one way or another—I was interested by your concept of
no uncompensated——

Mr. THomAs. Right.

Senator CrRAPO [continuing]. Surprises. So we identify up front
that there almost certainly will be adjustments that need to be
made, but the landowner is able to know up front what his or her
responsibility economically will be if those developments take
place.

Mr. THomAs. Indeed. | mean, we analogize it to insurance. It is
risk insurance. If there is a fund that could absorb unanticipated
risks without that falling on the shoulders of the private rights
holder, everybody is better off.

And, incidentally, in exploring this concept with developers, one
of the interesting potentials here is that the cost of debt service for
developments where there is an appreciable risk of species com-
plication, that cost can probably be reduced through this kind of an
insurance concept.
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That means that, in a sense, a portion of the premiums for such
an insurance can be defrayed through savings in the development
scheme.

So we tend to think this is a concept that has a lot of potential
to it and needs to be examined.

Senator CrapPo. Before | go to Ms. Hood, did you want to say
something, Dr. Courtney?

Mr. CourTNEY. Yes. | would like to comment on that.

I'm sure a lot of permit applicants would welcome the idea of
having some insurance about what would happen if unforeseen cir-
cumstances did come along, but I would like to say, just coming
from a purely scientific approach, that I think the notion of No Sur-
prises precludes adaptive management should be knocked on the
head, that we clearly do adopt many adaptive processes in HCPs,
and sometimes the processes—the management changes that come
into place can be quite dramatic.

For instance, in the Pacific Lumber HCP for spotted owls, it is
a performance-based standard, and if the spotted owls actually de-
cline, the HCP moves to a no-take situation. That is, the company
is not allowed to do anything which would harm the owl any fur-
ther—that is, no more timber harvest. That's a fairly substantive
change which is written into the plan.

So adaptive management is really and the limits to adaptive
management can often be seen as a test of our scientific ingenuity,
and if we do the job right we can probably cover many of the cir-
cumstances that can be foreseen.

Senator CrRAPO. Thank you.

And, Ms. Hood, you indicated in your testimony—I think you
used the word “earned assurances” as opposed to “no surprises.”

Ms. HoobD. Yes.

Senator CrarPo. Would you like to comment on this entire ques-
tion in that context?

Ms. Hoobp. Yes. | think, like I said in my testimony, | think part
of the problem that we've had with the No Surprises assurances is
that they are granted as part of the normal approval process with
no additional requirements associated with them. So, as we've seen
from the other witnesses today, part of those approval standards
can be—the bottom line can be quite low at times.

If minimization and mitigation to the maximum extent prac-
ticable does not mean recovery in some cases, then that can be a
problem for HCPs. And also the jeopardy standard is also not a
strong standard for HCPs, as well. So what we'd like to see is
earned assurances that are granted, as an incentive to go beyond
what was required previously to earn those assurances through
building in good adaptive management programs, like Dr. Courtney
said, “Sometimes these adaptive management programs can be
quite complex and costly, and perhaps they should be rewarded
with assurances for incorporating such adaptive management.”

But right now we are in the situation where these assurances are
granted and landowners are basically asked to incorporate these
adaptive management flexibility programs. What we'd like to see is
assurances be more of an incentive, and also to have some kind of
economic mechanism whereby, when assurances are granted and
we do need to step in and provide additional mitigation for impacts
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that were not anticipated, that there is some kind of economic
mechanism for paying for some of that.

And | would like to go back to one example where, over the dec-
ades, our scientific understanding has changed very rapidly about
endangered species management. If we look back on the San Bruno
Mountain HCP, the crafters of that HCP envisioned that for sub-
stantial areas on San Bruno Mountain, they wanted to clear out
some of the exotic vegetation and restore some of the natural habi-
tat for the butterflies that are imperiled on the mountain.

Under that program, it has been much more difficult than they
thought it would be to actually remove that exotic vegetation and
restore that habitat, and it has been a lot more costly than they
had anticipated, as well.

So | think that, even going back to the first HCP, we can see
that over time we need to be able to adjust the amount of money
available and how that money is distributed to management.

Senator CrRAPO. Mr. Hicks, did you want to comment on that?

Mr. Hicks. Yes, Senator.

In the practical discussions of development of an HCP—and |
bring to case the native fish HCP, which we've been working on
now for a couple of years with the agencies—really a major sort of
rule of the road is that you either front-end load a lot of science
and information on the species you would like to have addressed
in the plan at the beginning, or else you'd better be prepared to be
doing a lot of adaptive management and monitoring at the back
end of the plan in order to verify or prove out some of the notions
and hypotheses you have to begin with.

This has really been a major counsel that I've given to our com-
pany, and a way that landowners should prepare to do HCPs is do
as much on the front end science as you can so that you don't have
to do as much on the back end to assure the agencies and the pub-
lic that you know what you're doing.

You won't be able to escape that. There is an obligation now, and
it comes up all the time in discussion with the Services. It is: What
sorts of issues should we put into that adaptive management corral
and address at the end of the day? And usually, at least in my situ-
ation, one of the final stages of the HCP development we are in
right now with the Services is that adaptive management program,
because at this point we've discussed many of the technical issues.
We've decided which ones we have confidence in and which ones we
don’t, and so adaptive management is usually that last thing and
should be that last thing you look at so that you make sure that
those questions are answered, especially in the case of some appli-
cants where they may not have a lot of information at the front
end.

And, finally, one way to address the issue of risk is to shorten
the permit period. For a landowner, if the agencies are uncomfort-
able with the approach he is taking, then, instead of it being a 30-
year plan, it may be a 10-year plan at that end, so there are some
ways in the process to compensate for that issue.

Senator CrRAPO. Thank you.

And did anybody else want to add anything else to this issue?

Mr. O'Connell.
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Mr. O'CoNNELL. Yes. | wanted to—I'm sorry, I'll save it for an-
other issue. That's OK. It's not on this particular——

Senator CrAPO. Go ahead if you've got something on your mind.

Mr. O'CoNNELL. Yes. Actually, | did want to talk about one thing
that | do feel is important, which is the small landowner issue that
came up earlier.

Senator CrRAPO. Yes.

Mr. O'CoNNELL. A question that is frequently asked when we
talk about regional-scale visions and regional-scale planning is:
How is the small landowner affected there? | think it is important
to mention that.

And we found that, in fact, regional conservation plans, as op-
posed to individual section 10 permits for small landowners, actu-
ally provide an economy of scale that eases that burden for small
landowners. Most of the small landowner issues that arise are in
urbanizing areas. That's where the parcels are smaller. And, in
fact, in most of those areas local governments have been able to
take on the burden of implementing the planning program and the
conservation program, and that then provides a secondary benefit
to small landowners in that they may be able to develop their en-
tire parcel or they may be able to have their entire parcel bought
if their entire parcel is one that——

Senator CrAPO. So a small landowner, if there was a regional
plan in place, could just make sure that they were complying with
the regional plan and take the benefit of the plan?

Mr. O'CoNNELL. That is exactly correct. And it ranges from the
extreme of their entire parcel is important for conservation, and so
therefore it can be purchased at fair market value, or their entire
parcel does not fit into a regionally sound scientific conservation
strategy and therefore it can be entirely developed, whereas if you
were focusing on it as an ownership, exclusively, without that re-
gional context, you may say, “Well, your quarter acre, you have to
do something on that,” when, in fact, that quarter acre and the
compensation for it may have very little consequence. So that's an
economy of scale that is important for small landowners.

Senator CrRAPO. Dr. Courtney.

Mr. CourTNEY. I'd just like to followup on what Mike just said,
and to expand also to address some of the issues about adaptive
management and No Surprises in the context of the small land-
owner, because on a small HCP the potential for adaptive manage-
ment is really non-existent.

Something that came up out of our workshop in Santa Barbara
was the notion that adaptive management sometimes operates on
different scales to that of the individual HCP, and so, from a sci-
entific point of view, we are allowed to learn from experience, but
that doesn't factor into the small HCPs which are a done deal.

For that to work—and so the particular message here is that
adaptive management in this context is no conflict at all with No
Surprises, but for that to work, what you need is monitoring and
you need a regional perspective, a regional plan.

You've heard from many of the witnesses, and | think we would
all support the notion of regional planning which included a coordi-
nation of a monitoring program which is yet to happen in most cir-
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cumstances, and most scientists | think would support such a
thing.

Mr. O’'CoNNELL. I'd encourage you to take a further look at what
we've been working on in southern California because it does try
to take these concepts, experiment with these concepts a step fur-
ther on just those issues.

Senator CrarPo. | want to thank the panel for the testimony
you've presented. We're running into some time constraints here,
and so I'm not going to be able to ask any more of my questions
right now. I've got pages and pages of questions here.

The testimony we've heard over the last 2 days has helped me
to identify a lot of not only issue areas but solution areas and po-
tentials for finding the common ground between the competing con-
cerns that | think could help us move forward and improve the
HCP process.

As | said, | do have a lot more questions, and I'd like to be able
to spend more time here but can’t, and in that regard | would like
to submit questions to each of you, and | believe you'll probably get
questions from some of the other Senators, as well. We'd ask that
you respond to those.

[The information referred to follows:]

Senator CraPo. The committee is trying to develop a solution
here and find something that can avoid the traditional battles we
have over endangered species reform actions and form the basis of
a positive step forward that can be achieved in the context of what
is politically doable at this point in time, and | think that a lot of
ideas that have been presented in your testimony here today, as
well as in your written testimony, are good candidates for that type
of reform.

So if you would be willing, I will submit a number of questions
to each of you, as well as ask you to be available for some of the
other Members who were not able to make it here because of their
schedules.

Without anything further, this hearing is adjourned and all wit-
nesses are thanked for their attention and their efforts.

[Whereupon, at 11:36 a.m., the subcommittee was adjourned, to
reconvene at the call of the chair.]

[Additional statements submitted for the record follow:]

STATEMENT OF DONALD J. BARRY, ASSISTANT SECRETARY, FISH AND WILDLIFE AND
PARKS, DEPARTMENT OF THE INTERIOR

INTRODUCTION

Mr. Chairman and Members of the Subcommittee, | am pleased to be here today
to talk about habitat conservation plans (HCPs). The Fish and Wildlife Service and
the National Marine Fisheries Service have been using these plans as an important
tool to conserve and protect threatened and endangered species. My testimony will
discuss the science used in HCPs and provide specific examples. A list of all of the
HCPs approved by the Service as of July 16, 1999 is attached.

HABITAT CONSERVATION PLANS REPRESENT AN INNOVATIVE AND SUCCESSFUL
PERMIT PROGRAM

HCPs are authorized by Section 10(a)(1)(B) of the Endangered Species Act (ESA)
to allow the incidental take of listed species in the course of an otherwise lawful
activity. The Service has experienced tremendous growth in the demand for HCPs
in recent years. You only need to look back to 1992 to see how different the land-
scape has become. In 1992, 14 HCPs had been approved. As of today, we have 246
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HCPs covering more than 11 million acres of land, providing conservation for ap-
proximately 200 listed species. More than 200 HCPs are in some stage of develop-
ment. Numerous success stories are contained in the HCPs already approved, and
we are currently working on a number of strong partnerships with local govern-
ments and the private sector through the HCP process.

The HCPs that are in place today, and the demand for additional HCPs, clearly
show a change in how Federal agencies work with private parties for species con-
servation. We have become partners with landowners. Local governments have in-
corporated HCP development into their planning process for growth in an unprece-
dented manner. The HCP process also can provide flexibility for landowners by in-
cluding unlisted species, which enables the process to employ an ecosystem and
landscape-level approach. This proactive approach can reduce future conflicts and
may even preclude the listing of species, furthering the purposes of the ESA.

Except for the need for additional funding, the Service is very pleased with where
the program is today. The quality of approved HCPs is constantly improving, and
we are making continuous strides in endangered species conservation through the
use of this tool. In collaboration with the National Marine Fisheries Service
(NMFS), the Service has made many refinements to the process in recent years.
These refinements, as well as the collective knowledge gained from past years, are
available to the public in a very useful HCP Handbook, issued jointly by the Service
and NMFS in November 1996.

The major strength of the HCP program is that it is a national scale program that
readily allows for the development of local solutions to wildlife conservation instead
of a one size fits all top down regulation. Applicants can explore different methods
of achieving compliance with the ESA and choose the method that best suits them.
The Service intends to continue to support this flexibility, and we expect that our
increased emphasis on achieving biological goals over specific prescriptive measures
will further applicants’ flexibility.

Without a doubt, the most frustrating issue with respect to HCPs is that this in-
novative, collaborative program is not receiving the necessary funding as set forth
in Administration requests. HCPs also require money for implementation and mon-
itoring to determine whether the biological goals are being achieved. The President’s
budget request for fiscal year 2000 clearly recognizes this reality. We asked for an
increase specifically to address HCP development, monitoring and implementation
in the fiscal year 2000 budget. However, the Senate did not fund our request. With-
out increased funding, we will not be able to adequately monitor HCPs to the extent
desired by both supporters and critics of the HCP program. We encourage the mem-
bers of the Subcommittee to support the President’s fiscal year 2000 budget request
for the endangered species program including the requested increases for HCPs. In
the absence of adequate funding, some excellent opportunities may be lost or at
least greatly delayed. A number of communities, such as Santa Cruz County, Cali-
fornia, Laramie County, Wyoming, and the wheat growers in Douglas County,
Washington, are eager to proceed with development of their HCPs and have many
good ideas but lack the initial funding to get the process underway. As the demand
increases, we want to approve more HCPs that incorporate sound science, partner
with public and private parties, and create win-win solutions for species conserva-
tion and development.

HABITAT CONSERVATION PLANS ARE WORKING WELL

In general, HCPs that are currently in operation are working quite well. First,
the permitters have displayed a high level of commitment to and compliance with
their HCPs. In fact, many permitters have shown enthusiasm in sharing their early
successes with the Service and the public. Second, although the program is young,
tangible results are already apparent in many approved HCPs. The following exam-
ples rdepresent just a few of the HCPs that are accomplishing their objectives as ex-
pected.

Red-cockaded woodpeckers

The Service's red-cockaded woodpecker (RCW) program provides a showcase of
how Section 7 and Section 10 work together across the landscape to achieve con-
servation. For private lands, the program emphasizes implementation of novel and
flexible conservation strategies, including the HCP process and Safe Harbor agree-
ments, both of which are contributing significantly to species recovery objectives.

RCW HCPs provide an excellent example of the ability of HCPs to involve a wide
array of applicants, both large and small, who are interested in finding solutions
to endangered species land management challenges. Past and current applicants in-
clude large industrial forest landowners, small “mom and pop” woodlot owners, de-
velopment corporations, quail plantation owners, non-industrial forest landowners,
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and State wildlife agencies. The 12 non-industrial timber RCW HCPs that have
been completed to date and the five currently being developed exemplify the versa-
tility and appropriateness of the HCP process. The 12 permits that have been issued
in seven states authorized the incidental take of 29 RCW groups; the mitigation for
this incidental take involved the potential establishment of 54 new RCW groups on
other private and/or public properties. Tangible conservation benefits delivered by
HCPs include: (1) increasing the size and therefore the demographic viability of re-
covery or support populations, (2) stabilizing and/or maintaining small, at-risk re-
covery or support populations, and (3) rescuing very small, demographically isolated
(i.e., biologically doomed) RCW groups from fragmented landscapes. Seven of the 12
HCPs have been successfully completed with all mitigation requirements being met
and the other five are in progress and are fully expected to succeed.

With respect to industrial timber lands, the Service has entered into conservation
partnerships with nine corporations (Georgia-Pacific, Hancock Timber Resource
Group, Champion International, Westvaco, Weyerhaeuser, Potlach, International
Paper, Norfolk Southern Railroad, and Temple Inland). In total, these corporations
have established 115,560 acres as RCW management areas and are protecting 309
RCW groups, with the goal of raising this number to 338-RCW groups.

The Safe Harbor concept originated in the North Carolina Sandhills as an innova-
tive response to a decline in available unoccupied RCW habitat. In order to encour-
age landowners to manage their land in a way that benefits RCWSs, the Service an-
nounced the Safe Harbor policy, which provides assurances that RCWSs attracted to
property as a result of active management for the species will not cause new restric-
tions to attach to that property.

Safe Harbor effectively eliminates the regulatory disincentive that is normally as-
sociated with attracting listed species to new lands and, thus far has proven to be
successful in attracting landowners who otherwise may not participate in species
protection programs. As of October 1, 1998, the number of acres involved in the
North Carolina Sandhills Safe Harbor program included: 19,023 acres enrolled
under 23 agreements; 6,380 acres under 4 agreements awaiting landowner signa-
ture; and, 7,174 acres under 16 agreements currently in preparation. The 23 cur-
rently enrolled parcels provide nesting and foraging habitat for 46 groups of red-
cockaded woodpeckers. Interest in the Sandhills Safe Harbor Program has far ex-
ceeded our expectations. In less than 3 years, 43 landowners have been enrolled or
are in the process of enrolling in this program; a total of 32,577 acres will be en-
rolled by the end of fiscal year 2000. The size of currently enrolled properties ranges
from 3 to 3,300 acres. By reducing and/or eliminating regulatory disincentives, Safe
Harbor has provided an effective way to increase available RCW habitat and popu-
lation numbers while providing landowners with land management flexibility. The
program has involved a diversity of landowners. They include golf course owners,
nonindustrial forest landowners, horse farms, and small property landowners.

In response to the overwhelming success of Safe Harbor in the Sandhills of North
Carolina, the Service has issued permits to states that provides landscape level con-
servation. To date, two Safe Harbor permits have been issued, both in 1998; one to
the South Carolina Department of Natural Resources (SCDNR) and the other to
Texas Parks and Wildlife Department (TPWD). The results have been outstanding.
As of June 1999, South Carolina has enrolled 16 landowners with 72,223 acres, har-
boring 123 RCW groups; nine landowners have pending agreements which will add
another 31,496 acres and 41 RCW groups to the program. Most of the properties
enrolled in South Carolina are quail hunting plantations. In Texas, 2 landowners
(both industrial forest landowners) have enrolled 2,285,260 acres (7,000 dedicated
to RCW management) and 17 RCW groups in the program. In cooperation with the
Service and other partners, the State wildlife agencies in Georgia, Alabama, and
Louisiana have completed final draft statewide RCW Safe Harbor plans for their
states. The Service Is currently in discussions with the states of Virginia, Florida,
North Carolina, and Mississippi regarding development of statewide Safe Harbor
programs for RCWs.

The success of the Service’s comprehensive private lands strategy has resulted in
significant improvements in the status of the species since the early 1990's. For ex-
ample, many Federal populations are now increasing or stabilized, 100,000's of acres
of private lands are “officially” enrolled in RCW conservation (compared to none in
1990), and many State properties are developing RCW conservation/management
plans. In 1995, based on a comprehensive range wide survey, the Service estimated
the RCW population at 4,694 groups. In 1998, using the same survey methodologies,
the Service estimated the range wide population at 4,950 groups; this-increasing
population trend is expected to continue and indeed accelerate. The foundation of
the entire RCW program is based on strong and meaningful partnerships between
the private, State and Federal sectors. These partnerships have the common goals



121

of mutual respect, trust, honesty, and the best available science. The highly success-
ful application of the Service’s RCW private lands strategy has clearly shown that
Section 10 of the ESA can make integration of wildlife conservation with the inter-
ests and objectives of private landowners a reality.

Plum Creek Timber 1-90 HCP

The Plum Creek Timber Company 1-90 HCP in Washington State is providing
conservation benefits for 11 listed species and numerous unlisted species through
ecosystem management efforts across 170,000 acres. The HCP was designed to sup-
port and complement the conservation efforts of the Northwest Forest Plan on adja-
cent Federal lands.

Large riparian buffers, similar to those identified in the Northwest Forest Plan,
provide protection for buil trout and anadromous salmon by reducing sedimentation,
maintaining cool temperatures, and providing large woody debris for pool formation.
The HCP provides habitat for nesting owl pairs currently in an area of concern for
north-south connectivity in the Cascades. Surveys required under the HCP have led
to the discovery of two species that were not known to occur in these watersheds:
the marbled murrelet and the Larch Mountain salamander.

This HCP is science-based and that science was documented in the 13 peer-re-
viewed technical papers that accompanied the HCP as it underwent public com-
ment. Significant amounts of new information were gathered during the develop-
ment of the 13 technical papers. For instance, reproduction and survival information
since 1993 is now available for almost every owl pair in the planning area. We ex-
pect that the first monitoring and research progress report, due in December, will
include updates of habitat inventory information, plus progress reports of the avian
research being done in conjunction with the University of Washington, and status
of research design for the amphibian research projects.

Adaptive management is a central concept of the Plum Creek 1-90 HCP and is
explicitly built into the strategies for conserving riparian areas, spotted owls, and
amphibians. The parts of the HCP containing the greatest amount of scientific un-
certainty have the most explicit adaptive management provisions associated with
them. Adaptive management allows for greater flexibility and increases in protec-
tion when resources need the added protection. For instance, if watershed analysis
indicates that riparian buffers need to be wider, then Plum Creek has agreed to be
bound by the science and will provide wider buffers.

Plum Creek takes pride in their HCP and is fully achieving or exceeding the level
of species protection envisioned during development of the HCP. Pre-harvest re-
views have been conducted with State agencies, Tribes, and environmental groups.
Minor modifications have been made to the satisfaction of both Plum Creek, the
Service, and NMFS. The Services and Plum Creek are maintaining a close working
relationship with efficient communications.

Metro-Bakersfield HCP

Approved in August 1994, Metro-Bakersfield HCP addresses urban development
and endangered species conservation. The HCP covers 261,000 acres surrounding
Bakersfield, California, in the southern San Joaquin Valley. The permit covers 18
species (4 listed animals, 5 listed plants, 3 unlisted animals, and 6 unlisted plants).

Through March 1999, the Metro-Bakersfield HCP Implementation Trust has pur-
chased 4,093 acres of habitat which has been dedicated to endangered species con-
servation and provided endowment funds for their management. The lands pur-
chased are consistent with the habitat protection objectives of the “Recovery Plan
for Upland Species of the San Joaquin Valley, California.” The purchased lands are
primarily in areas identified as important core population areas or as important for
maintaining connectivity of those populations. One of the most significant benefits
has been that the public and the building industry now realize that development
can proceed along with endangered species conservation. The development commu-
nity, in particular, likes the certainty and timeliness of the process. By adopting the
process, we can achieve conservation for these species on private lands that may
otherwise not occur.

Small Landowner HCP

The HCP process also serves small landowners. One owner of approximately 80
acres of forest land in Monroe County, Alabama, developed an HCP with the Service
in 1994. This landowner sought an incidental take permit from the Service for the
threatened Red Hills salamander in order to selectively harvest pine timber from
portions of her land. This HCP met the goals of the landowner and protected the
Red Hills Salamander by: (1) allowing timber revenue to be generated from the land
while continuing to protect habitat for the species; (2) eliminating or minimizing dis-
turbance (cutting) within preferred and marginal habitat for the species; (3) limiting
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the use of chemicals within the marginal habitat zone; and (4) requiring certification
and the conservation briefing of loggers prior to conductlng logging activities that
may result in take of the species. This HCP provides for conservation of forest habi-
tat above that provided by Alabama Best Management Practices (BMP) for logging.
In addition, it provides for certification and education of loggers on ways to mini-
mize impacts beyond those identified by Alabama BMPs. The HCP will also protect
currently suitable habitat for the species and allow for further study.

SCIENCE AND SCIENTIFIC UNCERTAINTY IN HABITAT CONSERVATION PLANS

We cannot conserve our nation’s threatened and endangered species on Federal
lands alone. Therefore, it has been this Administration’s priority in shaping ESA
policy to provide incentives to conserve species on non-Federal lands. The HCP pro-
gram has always recognized that there is a degree of uncertainty in conservation
biology. The first HCP, San Bruno Mountain, incorporated approaches for address-
ing unexpected changes. The HCP program subsequently developed into an adapt-
able process for many different situations to address varied species needs and activ-
ity impacts. The HCP program is a versatile program that allows applicants to cre-
ate plans that fit their needs as well as the conservation needs of species.

When developing an HCP, the Service is required to use the best available sci-
entific information. Such data come from a variety of sources: scientific literature
and peer-reviewed publications, inhouse expertise, other State or Federal agencies,
academia, and non-governmental organizations, to name a few. For listed species,
the Service can draw upon a number of existing information sources, all of which
have gone through peer and public review. ESA listing packages are used to gain
further species-specific biological information, and where possible, the Service will
draw upon recovery plans to identify conservation and monitoring measures and ob-
jectives for listed species. HCPs are designed to minimize and mitigate the impacts
to the species under consideration in the HCP as well as ensure that the permitted
activity does not appreciably reduce the likelihood of survival and recovery of the
species. Determining whether an HCP meets these criteria is based on a biological
analysis using the data that are available.

Information used in HCPs can range from factual information such as baseline
data and survey results, to complex research and adaptive management, based on
ecological theory and models. For example, impact and take analyses of covered spe-
cies can cover a wide spectrum of scientific issues: population distribution and den-
sity; meta-population dynamics; net reproductive success; population viability analy-
ses; pollution; and habitat fragmentation, among others. Likewise, mitigation and
monitoring strategies may look at additional factors such as the impact of vegeta-
tion successional stages on the covered species, impacts from invasive alien species
over time, and increased predation and competition.

The biologists negotiating the HCPs are limited by the constraints of time and
information when analyzing impacts under the HCP but have an array of ap-
proaches to choose from when developing mitigation and monitoring strategies.
Choosing the best approach to take is based upon a risk analysis of the conservation
program. The Service builds upon the knowledge gained through implementation of
each HCP to improve future HCPs. For instance, in March of this year, the Service,
along with NMFS, released a draft five-point policy as an addendum to the HCP
Handbook. This draft addendum proposes pathways to accommodate biological un-
certainty while providing regulatory certainty to the permitters.

Biological Goals and Objectives are the Scientific Foundation of HCPs

Biological goals and objectives are the broad guiding principles for the operating
conservation program of the HCP; they are the rationale behind the minimization
and mitigation strategies. HCPs have always been designed to achieve a desired bio-
logical purpose or target, yet they may have not specifically stated those biological
goals or objectives. In the future, we plan to better and more consistently define the
desired biological outcome. This rather simple concept of biological goals and objec-
tives facilitates communication between the scientific community, the agencies, and
the applicants by providing direction and desired biological conditions and targets
for the development of these HCPs. The specification of the biological goals and ob-
jectives of an HCP is perhaps an overlooked yet significant piece to the HCP pro-
gram.

There are two ways to base the design of an HCP: prescription-based or results-
based. A prescription-based HCP outlines a series of specified tasks to be imple-
mented; these tasks are designed to meet the biological outcome. This type of HCP
may be most appropriate for smaller permits, particularly where the permitter does
not have an on-going management responsibility. A results-based HCP has greater
flexibility in its management, allowing the permittee greater latitude to pick and
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choose among various conservation tools, so long as they achieve the intended result
(e.g., biological goal or objective), especially if they have a long-term commitment
to the conservation program of the HCP. The Mid-Columbia Public Utility Districts’
HCP is an example of a results-based HCP. HCPs can also be a mix of the two strat-
egies, where the Service and the applicant determine the range of acceptable and
anticipated management adjustments necessary to respond to new information. This
process will enable the applicant to assess the potential economic impacts of adjust-
ments before agreeing to the HCP while allowing for greater flexibility in the imple-
mlentation of the HCP in order to meet the biological goals and objectives of the
plan.

Use of Adaptive Management to Deal with Uncertainty

Adaptive management refers to a structured process for learning by doing. The
“structured” portion of this definition is important for two reasons. First, it becomes
a formalized and mutually agreed upon process for incorporating change—a feed-
back loop into management. Second, it defines in advance the sideboards within
which the permittee will be expected to operate, including any possible future ad-
justments in the HCP’s operating conservation program, in order to fulfill their per-
mit responsibilities. As applied to HCPs, it is a method for addressing significant
uncertainty in the conservation of a species covered by an HCP. In an HCP, adapt-
ive management is used for examining alternative strategies for meeting measur-
able biological goals and objectives through research and/or monitoring, and then,
if necessary, through the adjustment of future conservation management actions ac-
cording to what is learned. Adaptive management is necessary in HCPs where there
is either significant biological uncertainty or a significant risk exists due to uncer-
tainty about the impacts of the activity and how we address those impacts.

Some people in the scientific community maintain that adaptive management can
only be appropriately done using a strict experimental design, which would compare
specific treatments to controls. While this is certainly one ideal approach that could
be utilized, we believe that meaningful adaptive management can be done without
this strict and expensive adherence to standards of experimental design. Addition-
ally, we do not believe it to be appropriate to burden the landowner with research
that is not proportional to their activity. However, we can incorporate flexibility into
medium and small scale HCPs so as to utilize the results of on-going research and
monitoring programs in other areas.

Often, there is a direct relationship between the level of biological uncertainty for
a covered species and the degree of risk that an incidental take permit could pose
for that species. In such cases, the HCP may need to be relatively cautious initially
with a well-integrated monitoring program and adjusted later based on new infor-
mation. A practical adaptive management strategy of a long-term HCP should in-
clude biological milestones that are reviewed at scheduled intervals. If there is a rel-
atively high degree of risk, early and frequent milestones may need to be set and
previously agreed upon adjustments made accordingly.

Permit Duration Accounts for Implementation of Conservation Measures

The average duration of HCP incidental take permits issued to date is 25 years;
pending applications for incidental take permits currently have an average re-
quested duration of 30 years. Different permit durations may be necessary or desir-
able to account for both the varying biological impacts resulting from the proposed
activity (e.g., long-term chronic effects to a riparian zone resulting from timber rota-
tions and treatments versus short-term intensive effects from a real estate subdivi-
sion build out), and the nature or scope of the permitted activity and conservation
program in the HCP (e.g., short-term housing or commercial developments versus
long-term sustainable forestry). Longer permits ensure long-term commitments to
the HCP and typically include up-front contingency planning for changed cir-
cumstances to allow appropriate changes in the conservation measures. By imple-
menting a long-term permit, the permittee takes on ownership of the conservation
measures within the HCP, a plus for species conservation.

Factors that are considered when determining permit duration include the dura-
tion of the applicant’s proposed activities and the duration of expected positive or
negative effects on the covered species. For instance, if the permittee’s action or the
implementation of their conservation measures occur over a long period of time,
such as timber harvest management, the permit would need to encompass that
same time period.

The Service will also consider the extent of information underlying the HCP, the
length of time necessary to implement and achieve the benefits of the operating con-
servation program and the extent to which the program incorporates adaptive man-
agement strategies.
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No Surprises Assurances Stimulate Planning for Uncertainty

No Surprises Policy and HCP assurances were designed to be incentives to re-
channel habitat loss through the HCP permitting program by offering regulatory
certainty to non-Federal landowners in exchange for a long-term commitment to
species conservation. Essentially, private landowners are assured that if “unforeseen
circumstances” arise, the Service, or NMFS, will not require the commitment of ad-
ditional land, water or financial compensation or additional restrictions on the use
of land, water, or other natural resources beyond the level initially agreed to in the
HCP without the consent of the permitter.

Given the significant increase in landowner interest in HCPs since the develop-
ment of the No Surprises Policy, the Service believes that the Policy has accom-
plished one of its primary objectives—to act as a catalyst for integrating endangered
species conservation into day-to-day management operations on non-Federal lands.
No Surprises assurances have also provided a catalyst for contingency planning
within HCPs. Most possible changes in circumstances during the course of an HCP
can reasonably be anticipated and planned for in the conservation plan. Plans
should describe the modifications in the project or activity that will be implemented
if these circumstances arise. Planning for changed circumstances and adopting
adaptive management strategies proactively within the HCP will better serve the
permittee and endangered species conservation than a reactive “band-aid” fix later.
Therefore, these contingency plans and adaptive management strategies are part of
the deal and allow the Service and the permitter to adjust the conservation meas-
ures if necessary.

CONCLUSION

The HCP program has seen many changes since 1983. We have created a con-
servation program that empowers the applicants to integrate endangered species
conservation into their activities while using the best available science and ap-
proaches. The ideas that have been generated have served to strengthened the HCP
program. We remain committed and open to learning from our experiences and con-
sidering new ideas. As we look to the future of the HCP program, we see many more
success stories. However, it will not be easy to get there. As the demand for HCPs
increases and more HCPs are approved, providing careful attention to each HCP
will become more and more challenging. Challenges facing the HCP program in-
clude: ensuring adequate implementation and monitoring through increased land-
scape-level planning with inadequate resources, developing partnerships with the
scientific community to better utilize their expertise in HCP development and imple-
mentation, and continuing to learn and improve the program while still retaining
incentives to landowners to develop and implement conservation measures.

Mr. Chairman, this concludes my testimony. | would be happy to answer any
guestions that the Subcommittee may have.
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STATEMENT OF MONICA MEDINA, GENERAL COUNSEL, NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION, DEPARTMENT OF COMMERCE

Mr. Chairman, my name is Monica Medina, and | am General Counsel of the Na-
tional Oceanic and Atmospheric Administration (NOAA). Thank you for the oppor-
tunity to testify on the science that serves as a basis for Habitat Conservation Plans
(HCPs) agreed to under the Endangered Species Act (ESA).

THE IMPORTANCE OF HCPS

NOAA is responsible for 52 species listed under the ESA, including salmon, sea
turtles, whales, dolphins, seals, and other species. The breadth of our challenge in
recovering these species is great, so we cooperate with non-Federal landowners such
as states, Tribes, counties, and private entities to do this important job. For in-
stance, we have the challenge of ensuring the survival and recovery of salmon
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across a geography that spans the Pacific coastline from the Canadian border to Los
Angeles. In addition, the highly migratory nature of Pacific salmon places them in
many areas in numerous states, impacting large numbers of stakeholders, many of
whom are private citizens who hold large tracts of land valued as both commercial
property and salmon habitat.

Long-term management of habitat, such as that done through HCPs with non-
Federal landowners, has proven to be the most effective means of recovering species.
HCPs are also a popular conservation tool for both the private property owner and
NOAA. So far, NOAA has issued only 2 incidental take permits associated with an
HCP, but we are a party to 5 Implementing Agreements for HCPs issued by the
Fish and Wildlife Service (FWS), and are currently negotiating approximately 35 ad-
ditional HCPs. All of the large-scale HCPs developed by NMFS concern salmon.
NOAA has issued joint guidance with the FWS on how to assist applicants in devel-
oping HCPs. Our HCP handbook describes the information we need to evaluate
whether these plans will be effective and accomplish their goal of minimizing and
mitigating the effects of taking threatened and endangered species. The Services as-
sist the applicant in exploring alternatives, and are flexible when prescribing miti-
gation measures. We do not impose one-size-fits-all prescriptions on applicants.
When participants provide an unusual, but scientifically credible analysis of effects,
or a creative but effective solution for mitigating the effects of incidental taking, we
will seriously consider their approach.

Flexible implementation of the ESA has become the hallmark of this Administra-
tion’s efforts to conserve species, and it is evidenced in our draft 5-point policy with
FWS, proposed last March. One of the important aspects of this policy is adaptive
management. Adaptive management is an essential component of HCPs when there
is significant uncertainty or an information gap that poses a significant risk to the
species. Rather than delay the process while sufficient information is gathered to
predict the outcome accurately, the Services and applicants jointly develop an
adaptive management strategy, assuring all parties of a suitable outcome. For ex-
ample, a cautious management strategy could be implemented initially, and through
exploration of alternate strategies with an appropriate monitoring program and
feedback, the permitted could demonstrate that a more relaxed management strat-
egy is appropriate as time goes on.

SCIENCE

NOAA is required by the ESA to use the best available information in making
its determinations, including all HCP permit decisions. This means that our agency
is legally required to utilize the best available science—data, analysis, models, and
synthesis. Our scientists stay up-to-date in their respective fields, and use state-of-
the-art analytical techniques and methods to assess and understand the species and
ecosystems to be managed under HCPs.

For example, in development of the aquatic management component of a timber
HCP, our biologists work closely with academic, state, tribal, and local agency sci-
entists to gather all relevant data for the watershed, including hydrology, salmon
population dynamics, sediment dynamics, water quality, and forest successional
structure. When necessary, additional data is collected in the field to augment exist-
ing information. Management goals and objectives are developed to ensure healthy
spawning grounds, good quality rearing habitat, suitable temperatures, and safe
fish passage conditions. The riparian corridor flanking the river is managed to en-
sure that the stream channel is maintained as a dynamic, natural system with in-
tact physiological, biological, and chemical processes.

However, it is not a simple matter to manage ecosystems across large areas, par-
ticularly when this management includes significant human alterations from re-
source extraction or infrastructure development. We have solid, reliable, quan-
titative information on the temperature, water flow, fish passage, and water quality
needs of salmon, but more subtle factors that may determine the long-term success
or failure of ecosystem and endangered species management are only just beginning
to be understood . New areas of scientific research such as nutrient cycling, food
chain dynamics, biodiversity, population genetics, and climate change are at an
emerging stage—many significant new questions and concerns have been identified,
but few practical tools and methodologies have emerged.

Our scientists fully recognize this uncertainty, and our HCP agreements are de-
signed to manage biological risk in spite of the fact that in many cases we are im-
plementing new, landscape-scale, ecological experiments. Where we have solid,
guantitative information, such as the temperature needs of juvenile salmon, we can
set specific, quantitative temperature targets that the management regime must
achieve. In areas where the science is less developed, HCPs typically include more
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qualitative goals, such as a multi-tiered forest canopy with a diverse age structure
or maintenance of insect prey biodiversity.

Because HCPs are at the limits of our scientific capability and knowledge, exten-
sive monitoring and adaptive management strategies are essential. By monitoring
as many indicators of ecosystem and species health as possible, we can adjust our
management strategies as we discover how the ecosystem responds to our manage-
ment regimes, If we do a good job of monitoring and assessing our management,
we can learn from the successes and failures of the preceding HCPs and apply that
new knowledge in new HCPs.

Our scientists work closely with their scientific peers in academia and other agen-
cies to review ecosystem management approaches. We welcome scrutiny from the
scientific community and the informed public as this helps to ensure that the HCPs
are of the highest quality. HCP programs are subject to intense debate and review
within the agencies, as well as in professional conferences and peer-reviewed journal
articles. Furthermore, all HCPs must fully comply with the National Environmental
Policy Act (NEPA) and the ESA, which ensures ample review and comment on all
science and management approaches.

HCP SUCCESSES

At this time, | would like to discuss some of our science-based HCPs that incor-
porate the principles just mentioned.

The Mid-Columbia draft HCP, now ready for public review and comment and ex-
pected to be signed this year, is an example of how NOAA is using performance-
based goals in addition to prescriptive measures. This HCP is focused on improving
survival of salmon migration through the Mid-Columbia segment of the Columbia
River near Wenatchee, Washington. Historical fish losses at the Mid-Columbia dams
have been significant—an average of 15 percent loss of juvenile salmon per dam.
The goal of the HCP is no net impact to salmon from the three hydro-electric dams
and associated reservoirs operated by the two Public Utility Districts (PUDs). The
Federal and State agencies’ fisheries experts agreed that a maximum amount of un-
avoidable project mortality was 9 percent. Required fish survivals are expressed in
two ways—95 percent juvenile fish passage at each dam, and 91 percent survival
at each dam for both adult and juvenile fish.

Specific methods to attain the 91 percent project survival were not described, but
would be left to the project operators for the first 5 years of the HCP (thereafter
it is a joint process with the NMFS and FWS). Studies to develop the fish-survival
improvements will use the best technology and methods available and review of
study proposals will be done collaboratively. In addition to the FWS and NMFS,
oversight will be provided by the parties to the negotiations—the State agencies,
local Tribes, and an environmental group.

Compensation for the 9 percent unavoidable fish loss will be met by a combination
of hatchery production (7 percent) and tributary restoration (2 percent). A tributary
habitat conservation fund established by the PUDs would be managed collabo-
ratively to identify, design, construct, and monitor projects to increase natural fish
production in the four tributaries (Wenatchee, Entiat, Methow and Okanogan riv-
ers). The hatchery production would also be overseen by the broader group and de-
signed to help recover listed species. This effort would be state-of-the-art in regards
to ESA concerns (i.e., designed to produce fish in a manner consistent with recover-
ing listed plan species and not deleteriously affecting other listed non-plan species
such as Snake River salmon). In addition, the HCP contains detailed schedules and
contingencies for every part of the agreement.

The Washington State Department of Natural Resources (WDNR) HCP was
signed by the FWS in January, 1997. NMFS signed the Implementing Agreement
at that time as it did not have any listed species covered by the HCP; and then is-
sued an incidental take permit in June, 1999 for recently listed salmon and
steelhead. The HCP area covers 1.4 million acres of forest land in western WA and
includes more than 133,000 acres of streamsides and unstable slopes around small
headwater streams. The HCP employs a multi-disciplinary approach to forest land-
scape management. A Science Team, drawn from research and management sci-
entists, was appointed by WDNR to assess conservation options for key species of
fish and wildlife. The scientific record includes descriptive sections on species, habi-
tats and potential impacts in the HCP and related NEPA documents (draft and final
Environmental Impact Statements). In addition, there are published reports to the
WDNR HCP Science Team that evaluated the likely effectiveness of a range of op-
tions for management of salmon, spotted owl, and marbeled murrelet habitats. The
reports describe and rank various ways to meet, for example, the Science Team's
objective to provide habitat that supports viable and well-distributed populations of



151

salmon. The WDNR HCP includes several innovative features designed to advance
the science of forestry and landscape conservation. A large block of State forest
lands (264,000 acres, or almost 20 percent of the total plan area) is set aside specifi-
cally for watershed-scale experimental forest management. Another feature is vali-
dation monitoring that goes beyond the required HCP monitoring for compliance
and effectiveness. Key assumptions about management measures will be tested with
a variety of methods, including long term paired-watershed studies.

Implementation of the Pacific Lumber HCP, issued in February, 1999 and cover-
ing 210,000 acres, has begun in earnest with review of timber harvest plans and
formalization of watershed analysis and monitoring programs. The foundation of
this plan rests upon watershed analysis, which is the process used to tailor site-spe-
cific prescriptions to conserve salmon on a watershed by watershed basis. This proc-
ess entails detailed scientific analysis of each watershed’s unique physical and bio-
logical characteristics and history of past natural and anthropogenic disturbance.
The analysis will address how forest practices have resulted in changes in hydrol-
ogy, riparian functions, or sediment input to streams that have resulted in adverse
impacts to fish and fish habitat.

CHALLENGES AHEAD

We recognize the need to increase our science effort in support of recovery plan-
ning, section 7 consultations, and HCP development. NOAA's Pacific salmon expend-
itures in fiscal year 1999 are expected to be $23 million, but only approximately
$8.3 million of this is being spent on science. Only $3.3 million is funding risk as-
sessment wherein NOAA scientists do research on factors affecting survival of at-
risk salmonids, work on evaluating conservation measures and habitat restoration
efforts, and provide economic analyses. $3 million is funding habitat assessment
wherein NOAA scientists do research on survival and productivity of salmon in
freshwater, estuarine, and ocean habitats. $2 million is funding salmon population
dynamics research, wherein NOAA scientists are analyzing stock abundance and
distribution; and are undertaking life history modeling, genetic studies, population
viability analyses, and population monitoring.

The NMFS fiscal year 2000 ESA salmon recovery budget initiative requested
$24.7 million in new funding to strengthen our scientific capabilities. For example,
$5 million of this funding would be used to increase our ability to partner with local
agencies and private landowners in HCP development, and $4.45 million would be
used to increase our ability to properly implement and monitor HCPs once they are
developed. Related to this, $2.8 million would be used to improve our ability to ana-
lyze and assess the cumulative effects and risks to salmon populations caused by
changes on a watershed scale. Also, $2.8 million would be used to develop recovery
plans, and $2.2 million would be used for new research on the factors influencing
ocean and estuarine survival of juvenile salmon. $1 million would be used to develop
guantitative links between habitat, human impacts, and salmon stock productivity;
and $1 million would allow NMFS scientists to work closely with the Department
of Agriculture and EPA on water quality needs. Without these increased resources,
the pace and scope of HCP development will be greatly constrained.

CONCLUSION

In conclusion, NOAA's HCP program is showing many benefits for non-Federal
landowners as well as Federal agencies; however, it is still a work in progress. We
are monitoring sites and adapting our management to what we see occurring on the
landscape. HCPs are one of the major actions we are taking to meet the challenge
of recovering salmon and other endangered and threatened species. HCPs are not
perfect, but are a less confrontational and adversarial than our only alternative—
enforcing prohibitions on take under Section 9 of the ESA. We are doing what we
can in the HCP arena to recover salmon, and ensure that future generations know
of these magnificent fish.

Mr. Chairman, thank you for this opportunity to testify. | look forward to answer-
ing any questions you may have.



The draft addendum to the HCP
handbook focuses on the expanded use
and integration of five conservation tools
that are already components of the
Habitat Conservation Planning program,
namely biological goals, adaptive
management, monitoring, permit
duration, and public participation. The
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Executive Summary

the conservation needs of the covered
species for an operating conservation
program. An appropriate biological goal, for
example could be tosecure a viable

rat.herthan estabhshmgaspemﬁc number
of individuals.

Ad:

purpose of this draft add isto
promote nationwide efficiency,

M
The Serwces are already i mcorporaung
adaptive ions into the

, ant and
between the Services, and to enhance the
HCP program nationwide. These new
initiatives are based on new operating
conservation programs the Services and
permittees are incorporating into HCPs,
lessons learned, recommendations
received, and methods the Services are
using to strengthen the HCP process to
help ensure species conservation. The
Services’ new proposed guidance was
published in the Federa.l | Register on March
9,1999 for a 60-day pt t period.

operating conservation plans of many HCPs
(See the Services’ HCP Handbook, Chapter
3, section B.3). An adaptive management.
approach allows for up-front mutually
agreed-upon changes in an HCP's operating
conservation plan that may be necessary for
the species in light of new information. In
order tobe successfully implemented,
adaptive management provisions must be
linked to measurable
blologm.l goalsand

Biological Goals and Objectives
Even though the HCP Handbook does not.
i discuss ble biological

Not all HCPs or all species
covered in an incidental take

permit need an adaptive
goals, the concept is well lished. In the strategy. However,
future, the Services will work with the an adaptive management strategy
applicant derive biological goals that are i3 essential for permits that cover
commensurate with the scope of the species that have biological data
proposed action to ensure that theyare orinformation gaps that
ded. incura risk to
Biological goals are the broad guiding that specles Pnsslb]e
pr conservation ta gaps that could
program; they are the rationale behind the lead tothe developmentofzm
inimization and mitigati i adaptive
Specific biological arethe
measurable targets for achieving the strategy include, but
biologicai goals. are not limited to,
significant biological
The Services believe that HCPs will be uncertainty about
sa'engthened ifthey have bwlogu:;l goals specific
dinto th i ion ab
ennservaﬂon program. The practice of the ecology of the
deﬁ.ning biological goals for HCPs facilitates  species or its habitat
‘conservati i (e.g.,food
“- t re that the i f the preferences,
HCP will succeed. These goals and relative
objectives must be based on the best importance of

scientific information available and reflect.

size), habitat or species management
techniques, or the degree of potential effects
of the activity on the species covered in the
incidental take permit.

Monitoring

Monitoring serves not only to ensure
compliance and gauge the effect and
effectiveness of HCPs, it also informs
choices under adaptive management
provisions, assists in redefining biological
goals, and provides the Services with an
important part of the information used to
conduct range-wide assessments of species
status and baseline conditions.

k 2
Coastal California gnatcatcher
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There are at Jeast two types of monitering
that are useful to conduct for HCPs: (1)
compliance monitoring, which monitors the
permittee’s implementation of the
requirements of the HCE, permit, and/or 14;

program will increase the survivability of
the listed species and/or enhance its habitat.
In determining the duration of an incidental
take permit, the Services will also consider
the extent of scientific and commercial data

expand the use of informational meetings to
provide a forum for answering questions
that members of the public may have
regarding HCPs that are large-scale
regional plans and/or may be controversial.
Although the development of an HCP is the
applicant’s responsublhty, the Services will

and (2)effects and monitoring, e proposed

which investigates the impacts of the conservation program for the HCP the
authorized take and the operating length of ti and
conservation program implemented toverify  achieve the benefits of t.he operating

progress toward the biological goals and
objectives. Amonitoring program should
incorporate both types in order to
effectively examine all aspects of an HCE,
and ensure the ultimate success of the HCP
The Services' National and Regional offices
will develop a database to track incidental
take permit issuance and compliance.

Monitoring measures should be
commensurate with the scope and duration
of the project and the biological significance
of its effects. The monitoring program
should be flexible so that it can be modified,
if necessary, based on the need for
additional information. In order to obtain
meaningful information, the applicant and
the Services should structure monitoring
methods and standards so that the results
from one reporting period and area to
another are comparable, and the monitoring
protocol responds to the question(s) asked.
Credible monitored units shouid reflect the

ical objective’s units (e.g.,
if the biological objective is in terms of
numbers of individuals, the monitoring
program should measure the number of

The P must

be based on sound science and standard
survey or other protocols previously
established should be used.

Permit Duration
To date, the Services have issued more than
200 permits, with varying lengths in permit
duration. Having a range of permit
durations is important, as it takes into
aceount both the biological impacts resulting
from the proposed land use (e.g., variations
in the length of timber rotations and

’ 2

differences (e.g., housing development
HCPs versus forestry-related HCPg).

Both FWS and NMFS
regulations for incidental
take permits outline factors
to consider when
determining incidental take
permit duration (50 CFR
§§17.32and 222.22). These
factors include duration of
the applicant’s proposed
activities and the expected
positive and negative effects on
covered species associated with the
proposed duration including the extent
to which the operating conservation

conservation program, and the extent to
‘which the program incorporates adaptive
management strategies.

Public Participation

The Services intend to expand public
participation in the HCP process in order to
provide the public with a greater
opportunity to assess, review; and critique
plans as they are being developed. The
Services currently require a 30-day public
comment period for all formal HCP
applications, however, the Services
recognize the concern of the general public
regarding the length of the public comment
period, especially for large-scale HCPs. The
Services will provide a 60-day public
comment period for most HCPs. The
exceptions to a 60-day comment period
would be those for low-effect HCPs and
large scale regional, or exceptionally
complex HCPs. The Services believe the
current 30-day public comment period
provides enough time to review low-effect
HCPs, which have a categoncsl exclusion
from NEPA. In addition, the minimum
comment period for these HCPs is proposed
to be 90 days, unless significant public
participation occurs during HCP
development.

1In addition to extending the public comment
period, the Services will also seek to
announce the avmlablhty of HCPsinlocal

of general circulation and in
electronic format on an
increased basis. The
Services also
intend to

@

for most large-scale,
regnona.l HCP efforts to provide extensive
opportunities for public involvement during
the planning and implementation process.

The Services are soliciting comments and
suggestions from the public or other
mteresmd parties about this draft
Copies of the draft
mag be viewed and printed from the HCP
iteat dsprrh

hep. htmd. Copies may also be obtained by
calling the FWS Division of End:

Species at 703/358 2171 or the NMF'S Office
of Protected Resources at 301/713 1401.

2 KAREN 8.0AY

Desert tortoise



What is the draft addendum to the HCP
Handbook?

The Fish and Wildlife Service and
National Marine Fisheries Service are
providing for public comment a Draft
Addendum to the final Handbook for
Habitat Conservation Planning and
Incidental Take Permitting Process
(otherwise known as the 5-point policy).
The Services intend to incorporate the 5-
‘point policy initiative into the HCP
Handbook as an addendum that will
provide additional guidance on HCPs.
Some of this guidance is derived from
approaches we cumntly apply to the HCP
process. In ar, we will use this
guidance to establish biological goals for the
HCPs, to clarify and expand the use of
adaptive management, to clarify the use of
‘monitoring, to provide criteria tobe
considered by the Services in determining
incidental take permit duration, and to
expand the use of public participation.

Why was the draft addendum
developed?

The Habitat Conservation Planning process -

'was designed to provide the Serviees
flexibility in resolving conflicts between
economic development and species
conservation. The Services continue tolearn
aswe implement the HCP program,
resulting in better HCPs and species
conservation. Becanse of comments
lecewed from the publxc through avariety
of

training sessions, suenhﬁc studies,
participation in the development and
implementation of HCPs, and during
comment periods on various ESA
regulations and policies) as well as
deliberations within the Services, we
announced, on February 17, 1998, our
m'.mhon to prcmde the draﬁ&pomt policy
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California red-legged frog. Photo by Mark R. Jennings/USFWS

in detemﬁningwlmt actions should be taken

conservation activities are implemented ina

mr vation.

rmal and obj
for HCPs ill help to provide apphcants
with a clear. pt of what an

more manner.

How will biological goals and
jectives be

conservation program is trying to accomplish.
This will not only assist applicants by
providing information regarding species
conservation needs, but also in understanding
why these actions are necessary.

How will the of biological

How the Services and applicants will
develop biological goals and objectives will
be dependent on: 1) the biology of the
species; 2) the threats to the species; 3)
the effect of the proposed activity; and 4)

poals and objectives affect species
:nnservutwn‘l
ical \! d
for mdlvldux.l HCPs, will help to focus the
conservation programs of HCPs on
latively achievi level

the scope of the HCE For example, a
pr amnn may mcremse 2 speua
i A 1 goal

foran HCP developed for that proposed
action would be to reduce the predation of
the affected Tati AN

es would be designed to

hieve th

oal. Although may

p review and conser Appli will better beable  notbeable to completely remove the threat
to tailor their conservation totake  of predation for the entir
How will i i ical goals f the activities of other HCPmaycnnu—ibute mt.hnt conservahon
and objectives affect the HCP programs, such as recovery activiti d need. be
development process? on-going research. This should increase the ibed in terms of habitat or th
A concern frequently dby i individ CPs i but it should be clear which goals and

is that there is little gmdanceto assist them

perating
conservation program by ensuring that

objectives apply to which species.
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When is it appropriate to use adaptive
management?

Adaptive management is an essential
component of HCPs when there is
significant uncertainty or an i i

conservation program will meet the
biological goals and objectives, then an
adaptive management strategy would be
devised to increase the hkehhood of meeting
the biological goals and

gap that poses a significant risk tothe
species. Note that this is not limited simply
to biological information, but also can
include uncertainty in the miti

Dbiological
dapt

Ly

may
strategy. The gathering of ne'wmfm'mahon
through the monitoring program

the appropriate period of time for
mterpretahnn of new information and

management techniques, effects of the

action, or any other i
poses a significant risk.

How can adaptive management assist
the HCP

monitoring plan is directly related to the
significance of the biological impacts. For
instance, an HCP that will impact a

Rather than delay the process while
sufficient information is gathered to predict
the outcome accurately, the Services and
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Good Morning Mr. Chairman and members of the Committee. | am Dr. Lorin L.
Hicks, Director of Fish and Wildlife Resources for Plum Creek Timber Company,
Inc. Plum Creek is the fifth largest private timberland owner in the United States,
with over 3.3 million acres in six states. Owning this vast resource base of some
of the world’s most productive timberlands allows our 2,400 employees to produce
value-added forest products to a variety of specialty markets. | have been a biologist
for Plum Creek and its predecessor companies for over 20 years.

But | am here today to talk about how important habitat conservation planning
is to our leadership in environmental forestry. Habitat conservation planning prom-
ises to be the most exciting and progressive conservation initiative attempted on
nonFederal lands in this country

Plum Creek is no stranger to habitat conservation planning. Plum Creek’s Central
Cascades HCP, a 50 year plan covering 285 species on 170,000 acres, was approved
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in 1996. We are currently working on another, called the Native Fish HCP, covering
1.7 million acres in three northwest states. A third HCP, for red-cockaded woodpeck-
ers in the south, is under development with the USFWS. In 1995, we initiated an
83,000-acre Grizzly Bear Conservation Agreement in Montana’'s Swan Valley.

Since 1974, few issues have been surrounded with more controversy than the En-
dangered Species Act. It is often criticized as unworkable and characterized as “iron
fisted”. Regardless of its image, its impact on landowners has been profound. My
company, Plum Creek, is no exception—our 3.3 million acres supports no less than
12 federally listed species, and others such as salmon and lynx which have been pro-
posed for listing.

Ironically, the history of the ESA and Plum Creek have been intertwined for
many years. The listing of the grizzly bear in 1975 affected 1.1 million acres of Plum
Creek land in the northern Rockies and confused or confounded access across Fed-
eral lands to company property for over a decade. The listing of the northern spotted
owl in 1990 and subsequent Federal “guidelines” trapped over 77 percent of Plum
Creek’s Cascade Region in 108 owl “circles”. Indeed, with every new listing, Plum
Creek was skidding closer to becoming the “poster child” for the taking of private
lands. To quote Charles Beard, “When it is dark enough-you can see the stars”. For
us the answer came with Habitat Conservation Plans. With the advent and incen-
tives of habitat conservation plans, Plum Creek and the Federal Government have
accomplished a stunning turnaround and made a concrete contribution to the con-
servation of endangered species.

This committee faces a critical question: Can HCPs continue to work for land-
owners and for endangered species into the future? This hearing hopefully will give
the committee insights into the underlying science and principles that drive HCPs.

Two of the fundamental foundations of HCPs are under great pressure.

First the “No Surprises” policy, which is critical for landowners to undertake an
HCP, is being challenged. It provides the necessary incentives for landowners to un-
dertake the costly and resource intensive process to complete a habitat plan. To en-
sure that the program remains strong, we believe it should be codified.

Second, pressures mount to “standardize” HCPs, and compare them to each other,
with a tendency to use each one to “raise the bar” for those which follow. In my
opinion, this “one size fits all” approach is precisely what has challenged the ESA
since its inception and could be the most important deterrent to the inclusion of
small landowners to the HCP program.

It's important to understand that HCPs are as different from one another as land-
owners and land uses. They are as small as one home site and as large as 7-million
acres. They are as short in duration as one construction season and as long as 100
years. They are as focused as a single species and as expansive as hundreds of spe-
cies. And importantly, each landowner has a different incentive for entering this vol-
untary process.

To help demonstrate this | have attached a new booklet just produced by the
Foundation for Habitat Conservation providing brief case studies of 13 HCPs from
around the country. These case studies give better definition to my point that HCPs
vary widely in scope and intent, and | recommend this document to you for review.
These examples give credence to the notion that HCPs can be an effective tool for
conservation.

Plum Creek is a founding member of the Foundation for Habitat Conservation.
The nonprofit Foundation supports habitat conservation plans and related voluntary
private conservation efforts through research, education and communication. The
Foundation is committed to “conservation that works,” and to that end, brings to-
gether advocates, experts and policymakers to work for creative, balanced and effec-
tive approaches to habitat conservation. Current Foundation members have HCPs
conserving hundreds of species of animals and plants on more than 800,000 acres
of land.

Let's dispel the myth that HCPs are not based on science. When my company,
Plum Creek, created its first HCP, we took on a very complex challenge. Not only
did we have 4 listed species in our 170,000 acre Cascades project area, but 281 other
vertebrate species, some of which would likely be listed within the next few years.
Combine this with the challenges of checkerboard ownership where every even-num-
bered square mile section is managed by the Federal Government under their new
Northwest Forest Plan and you have a planning challenge of landscape proportions.
To meet this challenge, we assembled a team of scientists representing company
staff, independent consultants and academic experts. We authored 13 technical re-
ports covering every scientific aspect from spotted owl biology to watershed analysis.
We sought the peer reviews of 47 outside scientists as well as State and Federal
agency inputs. As a result of these inputs, we made technical and tactical changes
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to the plan. And additionally, we developed working relationships with outside pro-
fessionals that were invaluable and have been maintained to this date.

Let's also dispel the myth that the public has no access or input to HCPs. During
the preparation of the Cascades HCP which took 2 years and $2 million, we con-
ducted over 50 briefings with outside groups and agencies to discuss our findings
and obtain additional advice and input. During the public comment period, all HCP
documents and scientific reports were placed in 8 public libraries across the plan-
ning area.

I have brought with me the major documents from Plum Creek’s Cascades HCP,
completed in 1996. These documents include the final HCP, the draft and final EIS,
a compendium of the 13 peer-reviewed technical reports, and a binder of decision-
making documents completed by the U.S. Fish and Wildlife Service and the Na-
tional Marine Fisheries Service. We continue to publish our scientific work for the
HCP in technical publications as this peer-reviewed article on spotted owl habitat
in this month’s Journal of Forestry attests.

Today Plum Creek is nearing completion of a new HCP. This new Plan focuses
on 8 aquatic species, and covers 1.8 million acres of our lands in Montana, Idaho
and Washington. The company and the Services have been working over 2 years on
this plan, which will be the first HCP for the Rocky Mountain region. To provide
the scientific foundation for this HCP, we assembled a team of 17 scientists that
authored 13 technical reports spanning topics from fish biology to riparian habitat
modeling. These technical reports were peer-reviewed by 30 outside scientists and
agency specialists. We have made all the technical reports and white papers for the
Native Fish HCP available to all interested parties on a CD, and have done so well
in advance of the public release of the HCP, which is scheduled for September 1.
The good news is that anyone can have access to the latest science and technology
used in the development of this HCP.

My point here it is to emphasize that for Plum Creek and other applicants, the
HCP process has been the principal catalyst for private landowners to undertake
unprecedented levels of scientific research and public involvement. Each successful
HCP is a scientific accomplishment. And the science immediately becomes part of
the public domain.

Let me give you some specific examples of public benefits from our Cascades HCP
which has been operating successfully for over 2 years. Since its inception, we have
discovered the presence of 2 species of concern, the Larch Mountain Salamander
and the marbled murrelet, which were previously thought to be absent from our
area. Moreover, habitat management and research on the northern goshawk has
been active in the HCP area, despite the fact that the Fish and Wildlife Service de-
cided not to list the species last year. Additionally, Plum Creek is actively pursuing
a plan to reintroduce the bull trout, a newly listed Federal species, to our lands in
the HCP area, because the habitat is optimal, and the company no longer fears the
presence of a listed species on its lands covered by the HCP.

Another aspect of good HCPs, essentially another way of relying on good science,
is to incorporate effective monitoring and adaptive management. As a scientist, | al-
ways want more information. Adaptive management is a challenging blend of rigor-
ous science and practical management designed to provide the basis for “learning
by doing”. Adaptive management is more easily discussed in the classroom than
done on the ground.

Within the context of habitat conservation plans, adaptive management rep-
resents an agreement between the Services and the applicant whereby management
actions will be modified in response to new information. Adaptive management can
be used to address significant “leaps of faith” in HCPs where there is dependence
on models or adoption of untested conservation measures. However, there is “dy-
namic tension” between the implementation of adaptive management in HCPs and
adherence to the “No Surprises” policy that limits the amount of additional mitiga-
tion that can be required of an applicant, unless unforeseen circumstances occur.
Adaptive management provides the flexibility to deal with uncertainty within the
sideboards of the recently revised “No Surprises” policy.

Ultimately, good HCPs come from good science and good motives. Neither lofty
policy objectives nor idealized public participation should overtake the science. Fed-
eral agencies must be encouraged and enabled to make sound, prompt, scientifically
based decisions that allow land owners a fair, fast path to conservation, underlain
by dependable safeguards for both the private and the public interest.

Mr. Chairman, these HCPs are not only science plans but also business plans
which commit millions of dollars of a companies assets in a binding agreement with
the Federal Government. In the Pacific Northwest, the stakes are high for both con-
servation and shareholder value in private timberlands. The consequences of failure
are so ominous for both interests that careful evaluation of the economic and
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ecologic ramifications are essential to successful completion of HCPs. “Guesswork”
is not an acceptable alternative for either the Services or applicants.

Nor should we delay or defer essential conservation simply because we are afraid
to try. Adaptive management provides the “safety net” for HCPs as well as the rules
of the road for acceptably making “mid-course corrections” as new information and
insight warrants.

As a major landowner and one committed to the highest possible environmental
standards, we anticipate and try to lead in these areas. For example, we understood
the concerns raised over the last several years that citizens and interest groups
sought more access to the process of creating HCPs. We believe that landowners
must remain in the driver’s seat as to whether and how to build an HCP. In assem-
bling our Native Fish HCP, we anticipated the Department of Interior's new 5-point
plan setting new guidelines for HCPs, and have fully complied with it in advance,
especially as it pertains to public involvement.

As enthusiastic as we are about HCPs, the process is not without its faults. Since
our first foray into HCPs, we have noted some significant shifts in policy and prac-
tice. One downstream effect of the 5 points policy has been the requirement of the
Services to more thoroughly analyze the “effects” of adding multiple species to the
HCP, resulting in deletion of conservation measures for lesser known species be-
cause the Services lack the information needed to complete their new requirements.
This creates a major obstacle for completion of multispecies plans.

There is a need for the Services to commit necessary resources and personnel to
the development of HCPs from beginning to end, a period often as long as 2 years.
Far too often, we experience shifts in key agency staff and biologists whereby profes-
sional experience is lost and continuity in plan development is broken.

Once the majority of the scientific content of the plan has been completed, we
have also experienced an excessive focus on relatively minor technical details. These
are often speculative or hypothetical issues that are unproven in the literature, but
for which there are strong emotional concerns. In other words, with 95 percent of
the scientific work completed, most the debate centers on the remaining 5 percent,
creating unnecessary delays.

As we near completion of the Native Fish HCP, we are again reminded of the du-
plicative nature of the HCP and NEPA processes. The HCP is by definition a mitiga-
tion plan for the potential impact of lawful operations on listed species and their
habitats. The NEPA process also requires a similar assessment of the HCP and
management alternatives. Not only does this require the added expense and re-
sources to duplicate work already done, but requires additional review and response
by the Services.

As you are aware, many of the HCPs being completed in the west require both
the US Fish and Wildlife Service and the National Marine Fisheries Service to work
with the applicant and approve the final plan. Despite their efforts, these two agen-
cies do not work in synch. The agencies provide varying levels of technical support
to applicants. The combined effect of this lack of interagency coordination is further
time delays to the applicant.

Mr. Chairman | thank you for the opportunity to testify before you today. The 2
days of testimony should provide the committee with a better understanding of the
complexities of HCPs. | hope my testimony has given you an appreciation of the
strategic value of HCPs for both the conservation of species and the protection of
resource economies.

RESPONSES BY DR. LORIN HICKS TO ADDITIONAL QUESTIONS FROM SENATOR CHAFEE

Question 1. Several scientists have suggested that HCPs should be subject to peer
review. Would you agree with that suggestion and, if so, how do you believe that
peer review should be incorporated into the HCP process? Who should conduct the
peer review?

Response. HCPs are too difficult to peer review in a traditional sense. This is be-
cause HCP’s are usually specific to a particular applicant's landscape and methods
of operation. Also, they are the result of negotiations between an applicant and
agency and as such represent a “best fit” compromise balancing the economic con-
cerns of the applicant and the ecological concerns of the agencies; the final result
is, therefore, a policy document, based not only upon science but also upon manage-
ment rationale and operational practicality. Consequently it is extremely difficult for
an outside group of scientists to simply pick up an HCP and review it as they would
a technical manuscript for publication.

| offer three suggestions for scientific review of HCPs. The first is to urge the ap-
plicant to designate a science team comprised of outside experts and internal staff
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to develop a technical strategy for the HCP. This mix of external and internal exper-
tise will result in a more balanced scientific perspective.

The second suggestion is to have the scientific foundations of the HCP reviewed
by outside technical experts. This could be accomplished by having technical reports
generated by the applicant and agency science teams reviewed during preparation,
or conducting a technical workshop where the technical issues and approaches used
to address them in the HCP can be discussed.

Finally, the HCP and attendant NEPA documents could be distributed to several
pertinent professional groups (such as the Society of American Foresters, the Amer-
ican Fisheries Society, Society for Soil and Water Conservation, Society for Range
Management) with a request for them to review the document and provide com-
ments during the NEPA comment period.

Question 2. Several scientists have suggested that a national data base of all
HCPs and scientific information about listed species be developed to help inform fu-
ture HCPs. The data base would presumably keep track of the numbers of individ-
ual species populations, habitat, monitoring data, and conservation measures. How
useful would such a data base have been for Plum Creek in developing its HCPs?
Do you believe that a data base of this kind would be useful to other HCP appli-
cants?

Response. If such a data base existed, it would be foolish of an HCP applicant
to ignore such a resource in the preparation of their plan. It should be noted how-
ever, that the most recent HCPs in the Northwest that | am familiar with have in-
cluded extensive reviews of the literature and technical information that is available
and pertinent to the planning area. Consequently, | would expect that most of the
references and resources the data base would offer to these previous efforts would
already have been tapped by the applicants.

Another concern is the effort required to update a data base of this magnitude.
| am aware of several other efforts to “catalog” HCPs, most notably the US Fish
and Wildlife Service and The National Center for Environmental Decision Making
Research (see http://www.ncedr.org). One beneficial side effect of creating such a
data base may be to help orient agency biologists who are pressed into service as
HCP staff but may not be familiar with the literature and approaches used in the
plans to date.

A final concern with the data base approach. Care must be given to correctly char-
acterize the content and approaches used in other HCPs. The Washington DNR con-
tracted out a comparison of HCPs in the Pacific Northwest as part of the develop-
ment of their HCP. It contained numerous errors and misconceptions about the
plans completed and implemented by other HCP applicants.

Question 3. Plum Creek’s HCP includes a substantial monitoring program. Can
you please describe to us how Plum Creek developed the program, and in particular,
how it defined the objectives of the monitoring component and how Plum Creek in-
tends to use the results of the monitoring? Did you work with scientists outside of
Plum Creek to develop this monitoring program or subject to external peer review?

Response. Plum Creek designed the monitoring program for its Cascades HCP
using input from 3 different sources. The first was input from scientists who helped
develop the scientific strategy for the HCP. Through their involvement and inter-
action, we were able to understand which elements of the HCP represented sci-
entific “leap of faith” in the sense that hypothetical models were being used or new
conservation measures were being implemented. We also had the opportunity to get
their response to ideas and approaches we considered to address the monitoring is-
sues that surfaced. This amounted to an “interactive peer review” from academic,
independent and staff scientists that were involved in the construction of the HCP,
or reviewed the technical reports prepared in advance of the HCP.

The second source of input for the monitoring program was the State and Federal
agencies that were consulted in the development of the HCP. Having worked with
these folks since the early stages of HCP development, we were able to develop a
“ledger” of technical ideas and issues that needed to be addressed by monitoring and
research. We turned to this “ledger” as one of the final stages of the HCP discus-
sions. At this stage, the agencies were knowledgeable about the direction we were
headed in the plan, and what opportunities we had to further our collective knowl-
edge on the ecological issues and how well the HCP addressed them.

The third source of input for monitoring was our own foresters and managers who
wanted to know that the effort and expense encountered in implementing the nu-
merous HCP mitigation measures was justified by having the desired biological ef-
fect. They also wanted to evaluate the feasibility of developing alternative ap-
proaches or actions that might lower the cost or improve the efficiency of meeting
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the HCP objectives. Last, they provided insight on the operational feasibility of the
monitoring activity.

The 3 objectives of the Cascades HCP research and monitoring program can be
summarized in the following 3 questions we repeatedly encountered in the prepara-
tion of the HCP:

1. What specific areas or issues in the HCP needed to be addressed by research
and mo)nitoring (e.g. spotted owl habitat models, the effectiveness of riparian buff-
ers, etc)?

2. How could this work be done to maintain confidence and credibility in the an-
swer and reduce costs to Plum Creek where possible (e.g. sponsoring work through
universities, working with State / Federal monitoring programs)?

3. When was the information needed to meet specific HCP review targets specified
in the HCP?

After 3 years of HCP implementation, our experience to date indicates that our
selection of issues was accurate. Implementation of the actual monitoring studies
and approaches has been benefited by discussing these projects closer to the actual
time of putting them on the ground. Consequently, my advice is that applicants
should “delay the details” of how all their monitoring projects would be implemented
on the ground in order to provide flexibility to respond to additional input and site
conditions.

Question 4. You stated in your testimony that you would like the “No Surprises”
to be codified. Why is that?

Response. Our desire to have the “No Surprises” concept codified in the ESA
stems from the belief that this is a very powerful incentive for landowners to come
to the table with significant long term commitments for conservation of species that
are currently listed or could potentially be listed under the Act in the near future.
Private landowners whose businesses must take a long term perspective (e.g. 40
year forest rotations) are willing to make substantial commitments to go beyond
current protection requirements if they believe that by doing so they can be pro-
tected from the vagaries of future restrictions emanating from new rules and regula-
tions. This incentive seems to be even more powerful that other proposals that have
been offered such as tax rebates and compensations to get landowners to voluntarily
offer more protection for wildlife resources. Institutionalizing this incentive in the
ESA along with the HCP process is a tangible demonstration by the Federal Gov-
ernment that the “No Surprises” concept Is not subject to the interpretations and
modifications of agencies and administrations. This seems even more appropriate,
given the fact that some of the commitments made by HCP applicants span decades
of investment and implementation.

Without codification in the ESA, it is thought that the “No Surprises” concept will
be continuously challenged in the courts and could potentially become the “illusion
of solution” whereby an assurance may be offered to an applicant to extract a con-
servation commitment, only to find out later that the applicant will be subject to
more review and revision as policies, regulations and expectations change.

Question 5. Some landowners have expressed concerns that the concept of adapt-
ive management undermines or negates the No Surprises assurances that are criti-
cal to HCPs. However, you have argued that adaptive management is simply a
means for allowing for “mid-course corrections” in your plan. Can you describe how
the adaptive management provisions and the No Surprises assurances work to-
gether in the context of Plum Creek's HCP?

Response. We consider the “dynamic tension” created by adaptive management
and the “No Surprises” policy to be a positive “checks and balances” system to in-
sure that HCPs are responsive to new information without unduly burdening an ap-
plicant with excessive monitoring costs and uncertainty about the government's
commitment to the plan. Adaptive management provides the flexibility to deal with
the uncertainty issue within the sideboards of the recently revised “No Surprises”
policy. It also helps define a data-based decisionmaking system to which both the
Services and the applicant can commit resources that will resolve differences while
insulating the HCP from arbitrary decisions from either party.

As | mentioned earlier (response 3), HCPs can address areas of significant sci-
entific uncertainty which can be addressed with adaptive management. The level of
adaptive management (research and monitoring) needs to match the scientific com-
plexity of the plan. In the Cascade HCP, Plum Creek used adaptive management
to address specific areas of scientific uncertainty such as dependence on mathemati-
cal models or implementation of new conservation measures. The information ob-
tained from adaptive management gives us a “report card” on how well the HCP
is addressing the biological goals for the plan. The Cascades HCP describes a proc-
ess by which Plum Creek and the Services identify and resolve plan revision issues
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in a cooperative manner. If research and monitoring indicates that specific habitat
goals are not being met and there is a risk of adverse impact to the permit species,
then Plum Creek and the Services will meet to determine what changes may be nec-
essary to construct a positive solution. This solution must start with the assumption
that no additional land or money can be unilaterally extracted from the company
unless unforeseen circumstances occur (such as a fire or other catastrophic event).
Solutions in this area might include rearrangement of the network of spotted owl
harvest deferrals to address a specific geographic concerns. The Services retain the
option of “reopening” an HCP if monitoring data suggests that the permit species
are likely to be jeopardized by the continued implementation of the HCP.

William Vogel (USFWS Habitat Conservation Planning Program, Olympia, Wash.)
identified some desirable components of an HCP adaptive management strategy,
from a “permitting agency” perspective:

« Base strategy [continuing]. A set of measures and prescriptions that are suffi-
ciently robust so that the Services have a fair amount of confidence that they will
be successful.

« Feedback.—Clearly defined levels that will trigger changes to the base strategy,
linked to monitoring variables.

* Implementation.—Assurances to the Services that conservation measures will
increase if needed. These assurances can be received if an applicant (1) waives the
assurances policy with regard to the adaptive component of the HCP or (2) defines
mitigation as achieving the objective rather than merely carrying out the prescrip-
tion. The latter scenario is preferred by the Services.

« Limits to adjustment.—It is acceptable for the Services to compromise with an
applicant so that the investments made for conservation can be limited, establishing
an upper limit beyond which the assurances policy would apply and applicant would
not be required to provide additional mitigation, absent unforeseen circumstances.

« Adjustment increments.—Where possible, develop a mechanism whereby incre-
mental adjustments can be made to a strategy (e.g., riparian management), based
on monitoring information and continued testing. The timing of the change and how
the parties work together to notify one another are important considerations. It is
important to have these processes worked out in advance so the agencies and appli-
cant can respond quickly when action is necessary.

¢ External factors.—It is possible for the Services to commit to the need for dif-
ferentiating between cause and effect, but they must ensure that they will be able
to differentiate external factors (e.g., land management actions by others). Where
possible, experimental design for adaptive management projects should be robust
enough to differentiate treatment effects related to management strategies from ex-
ternal effects independent of land management actions. For example many factors
may affect fish densities in streams (e.g., angling pressure) independent of habitat-
related components such as large woody debris loading in streams.

¢ Direction of change.—As a result of adaptive management, some conservation
measures may become either more conservative (e.g., setting aside more habitat) or
more aggressive (e.g., actively managing more habitat) compared to actions origi-
nally agreed upon with the Services. If the change desired is to become more con-
servative, the Services should document that change in cooperation with the appli-
cant. However, if the change would be to become more aggressive in management,
the Services should perform an assessment of other impacts that may result, par-
ticularly when dealing with multiple species. If the amount of “take” were to in-
crease, then a permit amendment might likely be necessary. Similarly, for a land-
owner to be motivated to offer meaningful adaptive management projects under an
HCP, there has to be a high level of confidence that changes in protection levels
can go either way under the guidance of better science. Incentive is preserved when
acceptable levels of change are predetermined and well-defined contingencies and
sideboards to the extent of changes are developed. This is a particular concern,
which must be addressed in the design of moni