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Failure by design: lessons from the recently
rescinded light brown apple moth (Epiphyas
postvittana) eradication program in California
James R. Carey,a* Daniel Harder,b Frank Zaloma and Nan Wishnerc

Abstract

This article was motivated by the US Department of Agriculture (USDA) Animal and Plant Health Inspection Service (APHIS)
announcement that on 17 December 2021 it rescinded Federal Orders of 2 May 2007 that regulated (what was believed to
be) a new outbreak of the light brown apple moth (LBAM, Epiphyas postvittana (Walker)) in the mainland United States. Our
article follows from, and builds on, a 2013 article published by Carey and Harder that outlined major concerns about the LBAM
eradication program including the need, cost, safety, practicality, and feasibility of the program and the public opposition to
it. The program began with an emergency order based on USDA claims of billions of dollars in potential crop losses and the
need to circumvent safety review processes to urgently prevent the pest's establishment. The program ended with the realiza-
tion by government decision-makers, 14 years after initiating the program, that LBAM posed no quarantine-level threat in the
first place and with no evidence of any economic damage done by the insect. This article summarizes the mistakes made in
devising and carrying out what has ultimately proven to be one of themost oversold, overhyped,misguided, ill-advised, unnec-
essary, and costly programs in the recent history of insect eradication programs in California. Termination of the LBAMprogram
by USDA-APHIS presents an opportunity to review the program to identify lessons learned and provide recommendations to
help avoid similar mistakes in future invasive species response programs.
© 2022 The Authors. Pest Management Science published by John Wiley & Sons Ltd on behalf of Society of Chemical Industry.
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1 INTRODUCTION
In early 2007, a retired entomologist identified a light brown apple
moth (LBAM; Epiphyas postvittana (Walker)) in his Berkeley,
California backyard.1 Although federal and California regulatory
agencies had not been routinely surveying for this species other
than at ports of entry and had no data on which to base conclu-
sions about whether this was the first detection of a newly arrived
versus established species within the state, the event set inmotion
hasty plans for an eradication program that planned to aerially
spray monthly, for 5–7 years, both rural and urban areas of the
state including the San Francisco and Monterey Bay regions
which at the time were home to 8–10 million people. The active
ingredient in the pesticide to be sprayed was initially a generic
Tortricid-specific pheromone and, later, when it was available,
an LBAM-specific pheromone.
The plan was communicated to the public through a series of

press releases and news articles and several public meetings in
which residents could approach California Department of Food
and Agriculture (CDFA) representatives with questions.2 Unsur-
prisingly, the program, which had been vetted by a Technical
Working Group of 10 outside experts advising CDFA, provoked
intense opposition from residents and local officials concerned
about possible environmental and health impacts of the pro-
posed program as well as the emergency declaration that
exempted CDFA from conducting an environmental impact

review prior to initiating the program. The concerns about health
impacts from exposure to aerial spraying were not hypothetical.
After the initial spraying in Monterey and Santa Cruz counties,
more than 600 complaints of adverse health effects were
reported, including the near fatality of a previously healthy infant
who suffered severe respiratory distress.3 The program also
prompted criticism from members of the scientific community
including Carey andHarder4 who questioned the LBAMprogram's
need, feasibility, tactics, and costs.
Court rulings first shut down the aerial spray campaign and ulti-

mately all management aimed at the moth except quarantines
that lingered for another 7 years. Finally, as announced in the
news release excerpted below, the US Department of Agriculture
(USDA) Animal and Plant Health Inspection Service (APHIS)
rescinded the 2007 legislative act that had authorized nearly
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$100 million to support the LBAM eradication program. In con-
trast to the hyperbole that prevailed at the start of the program,
with CDFA spokespersons referring to LBAM as the “light brown
eats everything moth”5 and a state legislator predicting “Arma-
geddon for agriculture”6 if the moth was not eradicated, the
USDA-APHIS press release ending the program was understated:

'Effective 17 December 2021, the Animal and Plant Health
Inspection Service (APHIS) is removing the light brown apple
moth (LBAM), Epiphyas postvittana, quarantine in California
and Hawaii. APHIS is reclassifying LBAM as a non-quarantine
pest, removing all areas under quarantine, and removing
movement restrictions on LBAM host material. When APHIS
first confirmed detections of LBAM in the United States in
2007, the best science available indicated that thismothwould
be a pest of economic significance. In response, APHIS and the
California Department of Food and Agriculture (CDFA) devel-
oped an eradication program. Over time, however, it became
clear that themoth's impactwas not as significant as expected.
LBAM does not cause as much crop damage as APHIS initially
anticipated. …standard pest management practices imple-
mented by producers for other routine pests have proven to
also be effective…APHIS has determined that LBAM is no lon-
ger a pest of regulatory significance.'7

The intent of this article is to prevent the tragic, costly decision-
making errors that spawned the LBAM program to slip unnoticed
into the dustbin of entomological history without drawing from
the experience the lessons that can prevent such an error frombeing
repeated by scientists advising government agencies in the future. In
broad terms, we present our perspectives on how an LBAM found in
a Berkeley backyard transitioned from being a newly-arrived, multi-
billion-dollar threat requiring emergency legislation authorizing
immediate action without health and safety review to being reclassi-
fied as a routine pest not requiring quarantine. Further, we askwhy it
took 14 years for APHIS to reach this conclusion and rescind the fed-
eral orders regulating LBAM. Directly related to, if not underlying, this
reversal are questions about the selection and role of technical
experts in advising and supporting public policy decisions of this
type. How could a group of 10 seasoned entomologists and senior
administrators make recommendations that were based on ques-
tionable scientific evidence, had virtually no chance of being
accepted by the public, and based on the absence of evidence of
efficacy, an equally unlikely chance of eradicating LBAM? How can
scientists advising government agencies avoid a repeat of this fail-
ure, with its associated costs not just in taxpayer dollars but in public
trust in government as well as in science?

2 LBAM ERADICATION: A RETROSPECTIVE
This section revisits CDFA- and USDA-sourced information used in
2007 and 2008 to both justify and operationalize the LBAM erad-
ication program. Verbatim narrative is cited from the LBAM Emer-
gency Act, CDFA's press releases on the economic threat, the
Technical Working Group's eradication action plan recommenda-
tions, and the crisis exemption to use the synthetic pheromone-
based pesticide Checkmate in ways not previously tested.

2.1 LBAM emergency act
The following is selective verbatim narrative from California State
Senate Bill 556 (Wiggins)8:

‘This act shall be known as the Light Brown Apple Moth Act
of 2007. The Legislature hereby finds and declares all of the
following: The introduction of the light brown apple moth
represents a clear, present, significant, and imminent dan-
ger to California's natural environment and agricultural
industry. Valued at $31.7 billion in 2005, California's agricul-
tural economy continues to rank first in the nation consti-
tuting 13.3% of the total US agricultural economy value in
2005. It is estimated to have a minimum potential impact
of $133 million to only four of the potentially impacted
crops (apples, pears, oranges, and grapes). This act is an
urgency statute necessary for the immediate preservation
of the public peace, health, or safety.’

2.2 Putative arguments that LBAM poses massive
economic threat
The following narrative is from CDFA press releases stating the
economic consequences of not eradicating LBAM9:

‘California must eradicate the Light Brown Apple Moth
because it poses a complex threat – not only to our envi-
ronment and habitats but also to our local farms, nurseries
and farmers’ markets,’ said CDFA Secretary AG Kawamura.
‘Not only does this pest attack over 250 crops and 2000
host and ornamental plants, but a statewide infestation
could cost California billions of dollars annually.’9

2.3 Rejection of report classifying LBAM as non-
quarantine pest
Co-author Harder and Santa Cruz County nursery owner Jeff
Rosendale, both negatively affected by the CDFA LBAM restric-
tions, travelled to New Zealand to understand best practices in
managing this insect in a region where it is established and sub-
ject to control, import, and quarantine activities. After meeting
with New Zealand entomologists, LBAM experts, and exporters,
Harder and Rosendale summarized their expert knowledge and
first-hand experience into a white paper and submitted it for pub-
lic review and agency consideration. CDFA responded:

‘Harder/Rosendale report called unfounded and scientifically
unjustified. [Their] account of the LBAM situation in
New Zealand fails to recognize the natural resistance of
New Zealand's native plants and bio-control program devel-
opments that have just recently resulted in the reduction of
this pest's impact on the country's agricultural sector. The
report is “unjustified” and their “approach is inadequate
given the significant environmental and crop production dif-
ferences between New Zealand and California…”’9

2.4 LBAM technical working group: ‘World's Foremost
Experts’
The following narrative is from the 2008 CDFA press release 08–028
describing the names [removed here] and affiliations of the
10-member Technical Working Group (TWG) that developed the
eradication plan and was advisory throughout the program10,11:

‘Comprised of 10 scientists, the TWG was appointed by the
US Department of Agriculture (USDA) to evaluate Califor-
nia's LBAM infestation. The USDA/CDFA eradication
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program was based on the TWG's recommendations. Its
members, from Australia, New Zealand, California and the
USDA, were considered the world's foremost experts in
the biology of the pest. The scientists [came from USDA
APHIS (=4), ARS (=1), University of California (=2),
New Zealand/Australia (=3)].’

2.5 LBAM eradication action plan developed by TWG
The following narrative is selected from the Recommendations of
the Technical Working Group for the Light Brown AppleMoth Infes-
tation in California 8 June 200711 and the press release by CDFA10:

‘The US Department of Agriculture's (USDA) Animal and
Plant Health Inspection Service (APHIS) and the California
Department of Food and Agriculture (CDFA) should adopt
a long-term goal of eradicating light brown apple moth
(LBAM), Epiphyas postvittana (Walker), from the continental
United States. The TWG envisions mating disruption as the
primary strategy for LBAM suppression. Pesticides will likely
be a part of any eradication program, and large-scale (e.g.,
aerial) application will likely be needed to reduce high
LBAM populations. LBAM appears to be amenable to [ster-
ile insect technique] SIT. A site for mass-production of
LBAM must be selected, and mass-rearing technology and
capacity … developed quickly. Biological control is not
often a major component of eradication efforts, but could
be a major suppression strategy.’

Carey and Harder4 provided details of the proposed program:

‘A total of approximately 450 000 acres were scheduled to
be continuously treated in northern California, … using
the synthetic pheromone Checkmate® at the recom-
mended rate of 3 oz./acre/release. The LBAM strategic plan
that the CDFA developed in consultation with TWG mem-
bers called for pheromone releases each month for nine
months/year for five to seven years.’

2.6 Emergency safety review exemption
The following is selective verbatim narrative from the Federal
Register pertaining to the request by USDA-APHIS for an emer-
gency exemption to use CheckMate OLR-F, a micro-encapsulated,
flowable product containing the monoane pheromone, over
areas where LBAM had been detected.12

'USDA/APHIS has requested the Administrator to issue a
quarantine exemption for the use of (E, E)-9,-
11-tetradecadien-1-yl acetate on host plants to control
the LBAM. EPA is waiving the public comment period, as
allowed in 40 CFR 166.24, due to the short period of time
available with which to review this situation and render a
timely decision.'

The California Environmental Protection Agency's (CalEPA) Office
of Environmental Health Hazard Assessment (OEHHA) and
Department of Pesticide Registration (DPR) noted in a carefully
worded ‘consensus statement’13 on the pheromone pesticide
product that the proposed use would be ‘one of the first instances
of the aerial application of this material over a highly populated
area’ and that federal EPA review of the proposed use ‘refers

primarily to the pheromone active ingredients generally used in
emitter devices or aerial application over agricultural areas rather
than aerial application over populated areas (such as in the pre-
sent situation).’ CalEPA/OEHHA's role is considered advisory to
CDFA. Although CalEPA is charged with protecting California's
environment, the agency does not have authority to overrule
decisions by another state agency.

3 NATIONAL RESEARCH COUNCIL REPORT
ON PETITION TO RECLASSIFY LBAM
The following selected comments and recommendations are
from National Research Council (NRC) committee members,
chaired by entomologist and National Academy of Science mem-
ber May Berenbaum, tasked with reviewing the USDA's response
to petitions to reclassify LBAM as a non-actionable pest. Such a
reclassification would have obviated the need for eradication.
The NRC's overall review was critical of APHIS' then-draft
Response.14,15

3.1 Eradication justification unclear
In the verbatim comment below the NRC points out APHIS' failure
to engage the question and explain in full why eradication was
critical.

‘APHIS has missed an important opportunity to explain and
justify its course of action, that is, why it believes eradica-
tion is the best option for LBAM or what alternative strate-
gies are available.’ [see p3 in15]

3.2 Explanations of economic impact inadequate
The NRC report points out the flaws in USDA's estimates of eco-
nomic values and losses and the assumptions upon which those
calculations are based, using descriptors such as ‘ambiguous',
‘inconsistent,' ‘incomprehensible,’ [see pp 4, 7 & 9 in15]:

‘The committee has substantial concerns regarding the
economic component of the Response. Its concerns are
based primarily on the ambiguous foundation of the analy-
sis for the predicted geographic distribution of LBAM and
the inconsistent and sometimes incomprehensible analytic
techniques used in the Response. The Response does not
clearly document the basis of damage estimates. The
Response provides no sources to substantiate damage esti-
mates. It appears … that the goal of the current Response
was to show the greatest damage that might occur in
extreme (and presumably unlikely) trade-restriction scenar-
ios (for example, the $9 billion in potential phytosanitary
and trade-related losses).’

3.3 Uncertainty of invasion age
The NRC report noted that insufficient information was available
to assess the age of the LBAM invasion or the extent of LBAM's
geographic spread. We consider this to be a major shortcoming
in the decision-making process to attempt to eradicate since the
putative ‘recency’ of the LBAM invasion served as part of the basis
for the TWG arguing that eradication was feasible.

‘The biological data presented in the Response to support
the invasive nature of LBAM, its history in California, and
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its potential geographic distribution in the United States
are problematic and in some cases not based on sound, rig-
orous science. Sufficient information is not available to
allow a rigorous assessment of the true age of the LBAM
invasion in California.’ [see p5 in15]

‘Similarly, the statement (Response, p. 5–6) that the recent
trapping data from infested areas show a progressively
increasing population is misleading in that the limitations
of the census methods are not discussed. The increase in
mean moths per trap per month may partly reflect the
increasing number of traps and the increasing geographic
area of their placement, inasmuch as both can increase
the probability of inclusion of localized high-density popu-
lations. Data derived from repeated trapping at the same
locations with constant trapping efforts are more
informative.’

3.4 Overall NRC recommendations to APHIS
The bottom line of the NRC report on APHIS' initial response to the
petition to reclassify LBAM was that it was inadequate at best and
defective at worst. [see p12 in15]

‘Independently of the Response to the petitions, APHIS
would be well served by conducting a study, including sci-
entific feasibility and cost–benefit analysis, of LBAM eradi-
cation and alternative control approaches. Thus, in
response to its statement of task, the committee found that
APHIS did not “fully consider and address the specific argu-
ments” and did not “conduct a thorough and balanced
analysis” supporting the conclusions in its Response. Full
consideration would have included a more detailed eco-
nomic analysis and a more complete response to the argu-
ment against. Overall, the committee found that the APHIS
Response would greatly benefit from the use of more
robust science to support its position. In responding to
the petitions, APHIS would be well served by articulating
the justification for its actions to the public clearly, and
the Response should be revised accordingly.’

3.5 APHIS revised response to petition: final version
We are unaware of any NRC committee follow-up designed to
hold USDA-APHIS accountable for the agency's Response to the
reclassification petition. APHIS did not publish its revised
Response until 5 years after NRC committee chair May Beren-
baum15 forwarded the NRC report to APHIS (2009).16 Disappoint-
ingly, the agency's 550-word response concerning the economic
justification for eradication was virtually identical to claims made
in their original 2007–2008 CDFA News Releases. As the alleged
economic threat posed by LBAM was the sole justification for
attempting eradication, we were hoping for either greater clarity,
new analysis and/or new data especially given the 5-year time lag
before APHIS' response was published.

4 TAKING STOCK OF THE PROGRAM
4.1 Failure was predictable
The NRC report enumerated many of the flawed assumptions and
rationales on which the LBAM eradication plan was based. The
December 2021 announcement by then- APHIS-administrator

Osama El-Lissy7 that LBAM was being reclassified as a non-
quarantine pest confirmed virtually all earlier claims by ourselves
and others—that LBAM was of no serious economic importance,
that management practices designed to control other pests
would be effective against LBAM, and that LBAM's eradication
was virtually impossible. This includes (i) the report by botanist
Daniel Harder and nursery owner Jeffery Rosendale, rejected by
CDFA and the USDA,11 explaining why the economic impact of
LBAMwould not rise to a level justifying an attempt to eradicate17;
(ii) a letter from UC Davis entomologists James Carey, Frank
Zalom, and Bruce Hammock to Secretary of Agriculture Edward
Schafer stating that LBAM eradication not only was impossible,
but that it was not necessary because the pest was controllable
using the same methods as currently used for other California
Tortricids,18 and (iii) testimony to the California State Legislature
by retired USDA entomologist Derrell Chambers asserting that
eradication was neither necessary nor possible.19

The LBAMprogram's failure was not about the ineffectiveness of
the eradication attempt itself (for perspective on preconditions
for launching eradication programs see20), but rather the launch-
ing of the program in the first place. The ultimate outcome was
not a result of surprises about pest control efficacy (i.e., the inef-
fectiveness of LBAM mating disruption and SIT for eradication in
this case), or of unanticipated legal roadblocks or unforeseeable
responses of the public. Rather the program's outcome was
completely predictable. Failure was essentially built into both its
concept and operational design. Even non-entomologists would
likely wonder how, in this 21st century, members of a technical
panel or a government administrator would consider the follow-
ing recommendations as anything other than non-starters11:

(1) Aerial spraying of chemicals over areas with a population of 8–10
million persons (including the San Francisco BayArea), even once
or twice, much less monthly for five to seven years;

(2) Use of pheromone as the main eradication tool for a micro-
lepidopteran pest, with multiple urban, wildland, and crop
hosts, and spread over 2 million acres, with no evidence that
there would be any chance of success even if the moth's dis-
tribution was localized;

(3) Launching of a large-scale, multimillion dollar eradication pro-
gram with predictable environmental and health-risk con-
cerns without having strong, if not 100% unequivocal,
evidence that the target pest is of major economic concern
in California; and

(4) Disregard for virtually all outside input, advice, and perspec-
tives, not just from concerned lay public and government
administrators, but from statured and widely respected ento-
mological peers.

One of the most important consequences of the fraught deci-
sion to launch the LBAM eradication program in 2007 was its
short- and medium-term irreversibility. No mileposts for re-
evaluation or criteria for exiting the eradication were built into
the program. Admitting the mistake and rescinding the order
after a few months or years would have taken enormous political,
professional, and personal courage because it would likely have
stymied, if not ended, many executive-level careers. Considering
what is at stake when making a hasty, poorly informed decision
to launch an eradication program that will affect millions of peo-
ple underscores the importance of making every effort to solicit
and seriously consider unfiltered input from all sources, not just
from a small, carefully selected group of siloed entomologists. A
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decision to terminate the program after a few months or years
would, at a minimum, have required the following: Returning
the remaining funds from appropriations; laying off hundreds of
newly hired trappers, drivers, pilots, technicians, and office staff;
buying out leases for buildings, staging areas, aircraft, and vehi-
cles; disposing of hundreds of barrels of pesticide and millions
of twist ties; and terminating contracts for the research grants
awarded to several entomologists serving on the TWG.

4.2 Remember the public resistance
Nearly a decade and a half after the launch of the LBAM program,
it is easy to forget the intense public outcry in 2007–2008 in the
Bay Area and surrounding regions—30 000 signatures on peti-
tions, 1600 newspaper or OpEd articles, 32 city/county govern-
ment resolutions opposing the program, seven pieces of
legislation, and five lawsuits for starters. This does not count the
hundreds of meetings of concerned citizens (including farmers,
growers, and owners of commercial nurseries), the thousands of
minutes of daily TV news coverage, and the millions of fliers that
were distributed containing safety information. For additional
perspectives on community involvement see.21

It is also easy to forget how perplexedwewerewhenwe learned
that the program was based primarily on a 5-year monthly aerial
release of a chemical (pheromone) over 8–10 million people.
One of us (JRC), having served on the CDFA Mediterranean fruit
fly scientific advisory panel in the late 1980s and early 1990s, wit-
nessed aerial applications of malathion that occurred weekly dur-
ing periods of intense medfly outbreaks; he thought that
controversial programwould end the practice of aerially releasing
chemicals for pest control when the applications finally ended in
the 1990s. The universal belief of everyone involved at the time—
CDFA and USDA administrators and the five entomology panel
members—was that aerial spraying would never occur again.
Yet, astonishingly, 30 years later the main strategy for LBAM

eradication was not only based on the aerial release of a chemical
(pheromone), but on the likely need for aerial applications of more
traditional agricultural insecticides as well.11 We cannot fathom
how the topic of aerial applications could possibly have been con-
sidered during the TWG's deliberations, much less actually recom-
mended by any entomologist on the panel. Yet the 10-member
committee composed of senior entomologists unanimously
approved these aerial spray tactics.
The likelihood that programmanagers and the director realized

early on that eradication and quarantine measures were unneces-
sary was clear in the details of the 2021 press release. El-Lissy7

noted that APHIS began to exempt many LBAM host plants from
quarantine and that standard IPM practices against LBAM were
effective.
In addition, a sequence of court rulings in 2008 caused the state

to postpone further aerial spraying and then, just a few months
after the first spraying began, to announce the end of the aerial
spray component. Quarantines and use of pheromone ‘twist ties’
and other ground treatments continued while CDFA complied
with a court order to prepare an environmental analysis of the
program. That analysis was eventually thrown out by the courts
in part because CDFA changed the program goal from eradication
to control between the draft and final versions of the report, with-
out soliciting public input on, or performing additional scientific
analysis of, the nature of control versus eradication strategies or
the health and environmental impacts of an indefinite control
program. That change tacitly acknowledged that the agency real-
ized eradication was impossible. The court ordered the agency to

void the environmental analysis, ending all treatment activities for
LBAM in California. Only interior quarantines continued in some
areas, yet no crop or other damage attributable to LBAM was
being observed or reported.
Despite all of the evidence that LBAM was not causing damage,

it took 14 years from 2007 to 2021 to completely rescind the
LBAM Act and reclassify the insect.

4.3 The need to account—an after-action review
The poor decisions that led to the LBAM program and its perpet-
uation for 14 years underscore the need for a comprehensive
review aimed at understanding how federal and state agencies
came to launch what we consider to have been one of the most
over-sold and misguided eradication programs in the recent his-
tory of California pest invasions, and then to continue the pro-
gram for so long after it was obviously unnecessary. LBAM is
unlikely to be the last pest to which there is a risk of over-reaction
and reliance on flawed science. In the interest of improving
decision-making regarding pest responses and of avoiding
another such costly mistake, we andmany in the public would like
to have answers to a number of questions.
A comprehensive approach to answering the many questions

about the program would be to convene an independent panel
of experts to conduct the equivalent of an After Action Review.
After Action Reports (AARs) originated in the military22 but are
now used in contexts ranging from business23 and medicine24

to hurricane relief25 and other emergency preparedness situa-
tions.26 An AAR centers on four questions,27 all of which are highly
relevant for a thorough accounting of what went wrong in the
LBAM program, and for identifying lessons learned to improve
the decision-making processes in future programs. These four
questions are: What was expected to happen? What actually
occurred? What went well and why? What can be improved and
how? We briefly consider the first two of these questions here.
The evidence summarized in this article, that LBAM did not pose

a major threat and that there were fundamental scientific flaws in
the agencies' justifications for the program, including that eradi-
cation using aerial spray of pheromone and pesticide would be
both ineffective and untenable to the public, points to a number
of specific questions that should be answered by those involved
in the program; these questions fall under the broad categories
of questions in an AAR.

4.4 What was expected to happen?
What was the basis for the belief that monthly aerial releases of
pheromone over the Bay Area and surrounding regions would
be accepted by its 8–10 million residents?
Retired USDA/ARS entomologist Derrell Chambers13 stated to

the California Legislature: ‘The technologies of pheromone appli-
cation and SIT as reported to be applied here cannot work.’What
evidence did the TWG have on which to base the collective deci-
sion that the technology would work that Dr. Chambers did not? Is
there documentation for any members of the TWG pushing back
regarding the unlikelihood of eradicating LBAM? This question
implies others. How were TWG members selected? What latitude
was the TWG given to question the basic assumptions underlying
the program? How broad was the range of options that the TWG
was asked to consider?

4.5 What actually occurred?
Farm Bureaumember and apple grower Dale Hale stated ‘The cur-
rent [LBAM eradication] program accomplishes nothing except
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more paperwork for farmers.28 Was Mr. Hale correct? What grower
impacts did the LBAM quarantines and treatments have? What
was achieved by the initial aerial spray, subsequent ground treat-
ments, and more than a dozen years of patchwork quarantines?
What was accomplished with the $100–200 million spent on the
14-year program?
With respect to the timing of the APHIS announcement ending

LBAM's quarantine status7: What was learned in the last 10 years
of the program that was not known in the first 3 to 5 years that
delayed the decision to end the program until 14 years after
inception? Were the dates of program termination (17 December
2021) and the resignation of the program director from the USDA
2 weeks later (31 December 2021) coincidental? An entirely new
set of questions arises if the timing of the program termination
was based less on evidence and more on the arbitrary timing of
personnel change.

5 INVASIVE SPECIES RESPONSE
PROGRAMS: WHAT CAN BE IMPROVED?
5.1 Recommendations
Based on flaws in the development and execution of the LBAM
eradication program, we propose some general recommenda-
tions for decision-making regarding pest eradication and man-
agement programs, participation of scientists asked to advise
public agencies about such programs, and community
involvement.
First, any invasive species response that affects the general pub-

lic, especially use of chemical treatments on public or private
property, must be devised collaboratively in partnership with
the affected communities and must consider a wide range of
strategies. Top-down decisions by regulatory authorities should
be avoided at all costs as should definitions of options that narrow
the field a priori to only chemical controls. Public concern for
health and environmental harm from chemical applications
demands that other alternatives be prioritized. The concept of
‘acceptable risk’ from exposure is offensive to people who feel
that their health is threatened. Collaborative decision-making
treating the public as a partner is muchmore likely to lead to pub-
lic acceptance of a pest response program, and to foster trust in
government policies.
Second, any member of the scientific community invited to par-

ticipate in a technical working group or similar body that advises
government agencies regarding invasive species response strate-
gies should subscribe to a code of ethics, as summarized in more
detail in the next paragraph, that upholds the scientific method
and professional standards of conduct, and is sensitive to public
and environmental health impacts of the decisions that will result
from the consultation process.
Third, a technical working group or advisory body should not be

cherry-picked to favor a particular outcome the agency prefers. It
must be given broad latitude in definition of its task so that prob-
lems with data and assumptions such as those identified by the
NRC8 in the case of the LBAM program can be brought to light
and appropriate changes advised in the fundamental course of
the program (i.e., the task force purview should not be limited in
such a way that the outcome is a foregone conclusion). Finally, it
must take meaningful input from the affected public and be
accountable to that public as well as the agency (e.g., providing
timely, written responses to public concerns to foster genuine
public trust in and acceptance of the decision-making process).

Fourth, all invasive species response programs should have
built-in oversight and evaluation intervals with off-ramps and exit
strategies for revising or terminating the program defined from
the outset. Programs must not be allowed to drag on for more
than a decade without being re-evaluated, revised, or terminated
if there is not sufficient evidence for their need or efficacy.

5.2 LBAM and accountability
The desire for accountability is not new. In their article published a
decade ago, Carey and Harder2 concludedwith the following gen-
eral comment and specific appeal to the LBAM TWG:

‘Six years [now 15 years] have passed since the emergency
order was issued claiming that LBAM was a clear, present,
significant, and imminent danger. Along with members of
the lay public in northern California, many of whom we
came to know and respect as citizens deeply concerned
with health and environmental issues and who demand
that policy decisions affecting their lives are transparent
and based on sound scientific principles, we believe that
the panel now has not only a responsibility but an opportu-
nity to explain to the public and their entomology peers
how these decisions were made and the science upon
which they were based.’

Even though APHIS repealed its LBAM regulations in December
2021, CDFA maintained its interior LBAM quarantines until the
time this article was drafted, over 15 years after the initiation of
the program. Only on 14 September 2022 did the agency open
a comment period to consider repealing the quarantine order,
stating ‘Over time it has become clear that despite the extensive
host list this pest has, the impact is not as significant as APHIS pre-
dicted in 2007.’ Repeal of CDFA's quarantines would finally con-
clude the LBAM saga, quietly, without acknowledgment of a
poorly-conceived, failed, costly, and ultimately unnecessary inva-
sive species response program. It is critical that we not allow this
program to conclude quietly, without identifying lessons learned
and considering policies that would prevent similar mistakes in
the future.
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