July 8, 2025

PROJECT PEER REVIEW: Tahoe Keys Lagoons Aquatic Weeds Control Methods Test — Final Summary
Report

The Tahoe Keys Property Owners Association (TKPOA) implemented the Control Methods Test project
(CMT project) to assess the options for large-scale invasive aquatic plant control in the Tahoe Keys.
The key target species were invasive Eurasian watermilfoil, curlyleaf pondweed, and coontail. The
project sought to determine what technologies could achieve a 75% knockback of the current weed
infestation and evaluate if that knockback could be maintained over a 3-year time frame using non-
chemical methods.

The tested control technologies included two different aquatic herbicides, an aeration system, and
ultraviolet light. In the first year (2022), chemical treatments were tested both independently and in
combination with other methods. Follow-up non-chemical treatments began in Year 2 (2023) and
continued with some modifications in Year 3 (2024).

After the project was complete, TKPOA developed the Tahoe Keys Final Summary Report that
summarizes findings and offers conclusions and recommendations for next steps. TKPOA and resource
management agencies asked the Tahoe Science Advisory Council to coordinate an independent peer
review of the report and its findings. This memorandum summarizes the review charge and the
reviewers’ comments.

Review Charge

The objective of the peer review was to assess the methods, findings, and conclusions presented in
the Tahoe Keys Final Summary Report. The reviewers were asked to respond to three review
questions:

1. Are the scientific methodologies, data collection techniques, and analyses robust and consistent
with current best practices in environmental science and ecology?
e Review the sampling design, data quality, and statistical approaches in the report.
e Identify any methodological gaps, weaknesses, or inconsistencies that could affect the
validity of the findings.
2. Are the conclusions drawn in the Tahoe Keys Final Summary Report well-supported by the data
and associated findings?
e Examine the correlation between the methods used and the conclusions made and ensure
that the findings are logically derived from the research presented.
e Determine whether the report sufficiently addresses any uncertainties, limitations, or
assumptions made during the study.



3. Are there alternative conclusions that could be reasonably drawn from the available data?
e Assess whether the report overlooked any other plausible explanations or interpretations
of the findings.
e Evaluate if there are additional conclusions that could enhance the understanding of the
Tahoe Keys ecosystem, considering the scope of the report's findings.

Reviewers
The review was conducted by:

Dr. Michael Marchetti Dr. David Caron
Fletcher Jones Professor of Ecology Captain Allan Hancock Endowed Chair in Marine Sciences
St. Marys College of California University of Southern California

Review findings and recommendations
Both reviewers answered the charge questions and offered additional commentary on the final summary
report. Their unedited reviews are attached for reference.

In summary, the reviewers found the CMT to be scientifically rigorous and methodologically robust.
They noted that the CMT provides a comprehensive, science-based evaluation of strategies to
manage aquatic invasive plants in the Tahoe Keys lagoons and commended the report for its
thoroughness, scientific rigor, and adaptive approach. The reviewers recognized the CMT as one of
the most extensive field studies of invasive plant mitigation conducted to date. Though complex, the
project findings provide the tools needed to craft a management plan that is adaptive to
environmental variability and targeted to species-specific threats.

With respect to the review charge questions, the reviewers found:

1. Scientific soundness of methods and project approach. The reviewers both conclude that the
scales, extent, and methodologies employed in the CMT were scientifically rigorous and found
the scientific methodologies, data collection techniques, and analyses consistent with current
best practices in environmental science and ecology. Dr. Caron notes, “the CMT represents the
very cutting edge of experimental evaluation of AIP mitigation/management strategies
conducted in the field.”

2. Support of conclusions by methods and findings. The reviewers found the conclusions
regarding the efficacy of various invasive plant management strategies to be well supported
by the project data and analysis. In his review, Dr. Marchetti mentions “l would go so far as to
recommend this project...as an example of a sound scientifically based applied-ecological
research program.”

3. Alternative conclusions. In general, the reviewers agree there are no clear alternative
conclusions that can be drawn from the CMT data collection and analysis effort.



Appendix A — David Caron review

D.A. Caron Review of TKPOA CMT Draft Final Report
June 27, 2025

Overview of the Report:

Overall, the CMT Report provides a wealth of information that will direct the selection of mitigation and
management strategies towards addressing the AIP problem in Tahoe Keys lagoons, as well as some
cautionary comments on what not to do (e.g. the Report cautions on the use of methods that foster
fragmentation or the dispersal of turions that can colonize new areas). Evaluations of each method, and
various combinations or sequential employment of methods, are well-detailed in the Report, including
species-specific suggestions and cautions regarding each mitigative approach.

The study, its implementation and the monitoring associated with it were extremely complex. It is quite
an accomplishment that the many facets of the CMT were orchestrated so deftly. The evaluations and
monitoring were extensive both to assess the effectiveness and longevity of the treatments, the
environmental conditions that affected their efficacy, and any undesirable effects that might arise from
them (e.g. herbicide movement outside of barriers, increases in turbidity, decreases in dissolved oxygen
concentrations, etc.).

The Report as a whole, and the Executive Summary (P.1-12), Summary and Conclusions (P.87-90),
Implications for AIP Management (P.91-100), and key considerations in developing a successful
Integrated Management Plan (P.105-106) are all quite lengthy and detailed. Collectively they provide
general guidelines of ‘things that should be considered’ but the Report does not really narrow down or
prioritize the potential mitigative/management approaches (other than indicating that LFA will probably
not work). The complex set of conclusions acknowledge the environmental vagaries of the real world, the
reality and complexity of the AIP problem (e.g. different life histories that pose different threats to
invasion and dispersal), and clearly indicate that it will take a good deal of effort to develop and apply an
integrated plan for containing and mitigating the problem that AIP poses to Tahoe Keys lagoons, and
Lake Tahoe itself. Years 2 and 3 of the CMT emphasized ‘combo’ or ‘sequential’ treatments of different
mitigative approaches to sustain or prolong gains in AIP reductions, and appropriately so. Changes in
environmental conditions and the complex (and different) life histories and ecologies of the three target
AIP will necessitate a flexible management approach that can adapt accordingly. Overall, an adaptive
management strategy must enable those approaches or combination of approaches that show promise,
effectiveness, and longevity.

The statement above is in no way meant as a criticism. There is no ‘silver bullet’ for addressing complex
ecological problems such as AIP. I say this only to point out that the overall take-home message from the
Report (and the CMT itself) is not so much a comparative study of which method(s) will work best, but
rather a blueprint (to the degree one can provide one) for when and how each mitigative strategy might be
employed effectively (alone or in combination), and situations where each may fail. Except for the
apparent failure of the FLA to negatively affect AIP, the Report clearly gives the impression that all
methods are generally ‘in play’, and probably should be called on, depending on the environmental
conditions and a litany of specifics related to the use of each approach (e.g. changes in lake level,
proximity to shore, effectiveness for each the three target AIP, selectivity towards target species versus



native species, risk of HABs/cyanotoxin development, longevity of effectiveness and, of course, cost and
available budget). My only concern is that there is no easy path forward, but instead a long list of
considerations for the development of a successful Integrated Management Plan (bulleted on P.105). That
is the reality of the situation, and hopefully that reality is not lost on stakeholders.

Specific Responses to Focus Questions

1) Scientific Soundness of the Methods - Are the scientific methodologies, data collection techniques,
and analyses robust and consistent with current best practices in environmental science and ecology?

The short answer is ‘yes’, the scientific methodologies, data collection techniques, and analyses are robust
and consistent with current best practices in environmental science and ecology. The overall plan for
employment of each method (singly or in combination) was well-conceived, the monitoring plan
employed was extremely thorough, and data analysis and presentation were straightforward and
appropriate. All monitoring metrics appeared to employ standard, well-accepted methodologies. Some
AIP mitigative approaches were adjusted during the study (e.g. modification of the UV-C approach in
years 2 and 3) but these modifications were detailed and justified.

Moreover, it was not strongly emphasized in the Report, but the CMT represents the very cutting edge of
experimental evaluation of AIP mitigation/management strategies conducted in the field. The number of
approaches investigated was much greater than all studies conducted to date, to my knowledge.
Additionally, the vast majority of AIP mitigation has been carried out with little or no plan or support to
objectively evaluate mitigative approaches, their long-term efficacy, cost-effectiveness or potential
deleterious environmental impacts. The CMT team deserves high praise for the enormous effort of
carefully planning and carrying out such a monumental program that addressed these issues exhaustively.

A few specific methodological issues raised in this or previous Reports are worth noting.

The two primary methods for assessing the standing stocks of aquatic vegetation employed were rake
assessments and hydroacoustic monitoring. These metrics may appear to be redundant but they are not.
There was some discussion in the Report that the two methods yielded different estimates of aquatic
vegetation. In fact, these methods gather different types of information. Hydroacoustic monitoring is more
easily and thoroughly conducted over large areas but cannot provide information on the abundances of
specific types of plants that constitute the biovolume present. Rake assessments are labor intensive and
examine much smaller overall areas than hydroacoustic monitoring, but rake assessments provide detailed
information on which plant species are present. Used together, these methods provide complementary
assessments of the plants present (biovolume and types) and therefore the effectiveness of the various
mitigative methods. There is almost a defense of the use of both methods in the Report, and the fact that
they appeared to yield different values. That explanation is unnecessary for individuals who understand
the methods.

Another method that was employed to assess AIP mitigative strategies was Vessel Hull Clearance (VHC).
The justification for this metric is obvious, but as noted in the Report, its usefulness in the CMT was
limited due to changes in lake height over the 3-year period, and spatial heterogeneity in this metric. VHC
in year 1 was variable among treatments (including Control sites). In addition, the lake was significantly
higher in years 2 and 3 which directly affected VHC regardless of treatment. However, the CMT



faithfully reported all of the data, and has managed to garner some useful information despite these
complications, although its importance was deemphasized somewhat in the overall evaluation of
mitigative strategies, and rightfully so.

The two major environmental events affecting the CMT (extreme storm in 2022 and higher lake levels in
2023 and 2024) and the impact on the CMT were also adequately addressed in the report. Environmental
variability and change are simply part of the landscape when conducting experiments in nature. They
were one of the reasons for a flexible plan in carrying out the CMT, and these events stress the necessity
for flexibility/adaptability in the management plan that will emerge for dealing with AIP in Tahoe Keys
lagoons. The CMT team addressed both of these issues in a rigorous manner, with ample details on how
the situations arose and how they were addressed (methodologically), their impacts on the CMT, and their
implications for developing a Integrated Management Plan (e.g. the Report makes clear the need for
incorporating annual lake height predictions for choosing a mitigative approach for AIP).

2. Support of Conclusions by Methods and Findings — Are the conclusions drawn in the Tahoe Keys
Final Summary Report well-supported by the data and associated findings?

All conclusions on the effectiveness and appropriateness of the various mitigative/management strategies
for AIP are well supported by the data collected during the CMT. As noted above, the specific
conclusions of the Report are numerous (and somewhat complicated), and vary for each AIP species. The
Report notes that effective control of AIP must consider habitat (nearshore/midchannel locations), scale
of the treatment area, the AIP to be targeted, environmental perturbations, etc, etc. It notes that future
management will depend on “integrating all effective and practical methods to effectively target AIP”
(P.12). Similarly, it is noted that “long-term AIP management in the Tahoe Keys lagoons must
incorporate a range of integrated tools that can be deployed in response to both weather and climate-
driven variabilities, coupled with adequate monitoring data.” (P.105). Even models that project lake
height from spring snowpack melt need to be part of the AIP strategic and logistical planning. The
development an Integrated Management Plan will be a daunting task, but the numerous conclusions and
caveats provided in the Report regarding the use of each mitigative approach provides a wealth of
information to begin that task.

As a consequence of the long list of conclusions and caveats noted in the Report regarding the
effectiveness of any particular approach (i.e. they are often described as ‘good in situation X but not in
situation Y’), the ‘best’ or ‘correct’ AIP mitigative approach may appear somewhat muddled to a
layperson. However, the numerous and often conditional conclusions simply recognize that there are
many factors that come into play when attempting to control population abundances in the real world. The
design of the CMT was carefully conceived, and the Report is remarkably thorough from a ‘science-
based’ point of view, and the conclusions are conservative and well-founded. The Report details the
differences in life histories of each of the target AIP (the histories are different for the three species), the
likelihood of the various methods to addresses problems raised by those species-specific issues, and the
potential interferences that may affect each of the methods (e.g. rising lake level in years 2 and 3 affected
the efficacy of herbicide use). Although intricate, I believe the Report does an excellent job of
summarizing the knowledge gained from a very complex study.

One clear conclusion from the study and the Report is that Curlyleaf pondweed must be a focus for the



near future. The Report indicates that rate at which it is spreading and producing turions is “the most
concerning finding’ of the CMT. Moreover, it is clear that effective treatment must address all three
aspects of its life cycle (rapid growth in early spring, summer-fall production of turions, and fall sprouting
of turions). With 109,000-150,000 turions produced per acre, the report concludes “it will be essential to
apply methods to address the existing ‘bank’ of turions, stop new turion production, and stop their
successful establishment in the fall.”

A fundamental tenet of the CMT was the combined or sequential use of more than one mitigative
approach. In this regard, sequential application of Bottom Barriers followed by either the DASH or UV-C
treatments were particularly insightful. While these multi-factor results were not always easy to keep
sorted in one’s head, it sets the mindset that more than one type of approach or treatment will need to be
employed to effectively control AIP. This intentional experimental design acknowledges the simple fact
that there is no ‘silver bullet’ and that multiple tools and approaches will be needed to address the AIP
issue.

3. Consideration of Alternative Conclusions — Are there alternative conclusions that could be
reasonably drawn from the available data?

I cannot identify alternative conclusions to those that have been provided in the Report. There are,
however, a few considerations as the various mitigative options are weighed towards the development of
an Integrated Management Plan.

One of the stated goals of the study (P.3 of Draft Final Report) is to “improve water quality in the test
sites, such that water quality objectives set forth in Lahontan’s Lake Tahoe Basin Plan are more
frequently met.” Most of the water quality parameters measured appear to meet this goal. However, the
HAB toxins that were assessed in some of the treatment sites during all three years of the study were
concerning (Appendix H). My concern is that, as AIP are suppressed in a region, HAB species in the
overlying waters may respond by taking up available nutrients no longer retained in aquatic plants,
forming potentially toxic blooms as a consequence. Unfortunately, the results indicate that this may have
occurred, at least to some extent. There was considerable variability in the three cyanotoxins measured
across the three study years, with the preponderance of positive samples yielding anatoxin-a and/or
microcystins (cylindrospermopsin was observed only rarely). In particular, across all three years,
triclopyr treatments seem to show the most occurrences and highest concentrations of measurable
cyanotoxins (41 samples yielded ‘caution’, ‘warning’ or ‘danger’ levels, the majority of the total number
of ‘detects’ below cautionary levels, nearly all of the cylindrospermopsin detects, and all of the ‘warning’
and ‘danger’ levels recorded during the study).

In contrast, cyanotoxins were observed in only two samples collected from the Control sites, and both
were below cautionary levels. While triclopyr may have merit for controlling some AIP (a clear
conclusion in the Report), this potential ‘trade-off” of one problem (AIP) for another (HAB toxins) should
be considered when planning a long-term management strategy for dealing with AIP. On this note, there
was no indication in Section 10.3 (Monitoring and Environmental Responses to CMT Methods) that
HABs occurred more prevalently when herbicides were used. (Side note: some values appear to be
incorrectly colored in Appendix H. For example, three values listed for microcystins in 2024 (1.34, 2.15,
3.16) are colored green (‘no advisory’) when in fact all three are above the ‘cautionary’ level of 0.8 ug/l).



Finally, the only method employed in the CMT that actually reduced nutrients in the lagoons was DASH
(which removed plant biomass and the nutrients contained in that biomass). Nutrients promote plant/algal
growth and are the ultimate ‘root cause’ of plant growth (in general, not specifically AIP). DASH
therefore removes not only the offending AIP selectively, but also the nutrients they contain. The Report
notes “removed plant volumes are small” but it is unclear if this activity could have a significant impact
on internal nutrient loads in the lagoons (and it is noted that conducting DASH across large areas is
probably not feasible). Alternatively, but related, it might be useful for the Report to speculate on the
potential efficacy of P-binding compounds as an approach to immobilize P in the sediments as a possible
AIP management strategy. Any mitigative strategy that does not remove or immobilize nutrients in the
lagoons will require continual and unending application.



Appendix B: Michael Marchetti Review

June 23, 2025
Tahoe Keys Property Owners Association (TKPOA) - Control Methods Test project (CMT project)

My evaluation will specifically address the Draft Final Report for the Tahoe Keys Lagoons Aquatic
Weed Control Methods Test (April 30, 2025) and three Key Areas of Focus as outlined in my Scope
of Work.

1. Scientific Soundness of the Methods:

As an Aquatic Ecologist with thirty-five years of professional experience working in California and
elsewhere, and with detailed knowledge of fish, macroinvertebrates and general aquatic ecology, |
have read and reviewed the TKPOA’s final report on the CMT and have found it incredibly well-
crafted and professionally analyzed. | found all the following to be true:

1. The scales, extent and methodologies employed in the CMT were scientifically rigorous
particularly with respect to the plant and BMI monitoring. | applaud the TKPOAs decision to
include new variables as they came up during the study (i.e. water level etc.).

2. The scope and physical coverage of the study area were more than reasonable and allowed
the study to answer the question of which, if any, aquatic plant control methods were
effective on these invasive plants in the Tahoe Keys environment.

3. The water quality analyses (including the standard and the continuous efforts, nutrient
grabs and HAB monitoring) were all reasonable and fully justified.

4. The methods to monitor herbicide and degradant chemicals in the water were excellent
and were effective.

5. The use of the rhodamine dye tracer was a great addition to this methodology and
provided a useful measure of understanding as to the water/contaminant transport in and
out of the Tahoe Keys.

6. The methods to prevent sample contamination (i.e. gear and personnel) were all very well
devised which provided more than enough ability to protect the integrity of the research
efforts.

7. The records keeping, sample preservation, shipping and QA/QC methodologies were all
more than adequate.

8. The timeline for the research efforts and reporting were ambitious but the teams were able
to meet them and should be applauded for their herculean efforts.

In summary | found no scientific or other flaws in this research program.

2. Support of Conclusions by Methods and Findings:

| feel that the findings presented in the Tahoe Keys Final Summary Report are scientifically reasonable
and should guide aquatic weed abatement and protecting the larger Tahoe aquatic resources for the
foreseeable future. | feel that the report did a great job in addressing any and all uncertainties and



assumptions involved with the study. In fact, | found that the amount of work and scientific effort was
more than sufficient to both answer the questions and protect the resources; the people involved did a
fantastic job. |1 would go so far as to recommend this project in the future as an example of a sound
scientifically based applied-ecological research program. In addition, as the report makes clear, curlyleaf
pondweed (Potamogeton crispus) (and its reproductive structures turions) are a significant issue and
must be addressed as soon as possible.

3. Consideration of Alternative Conclusions:

It is my professional opinion that the CMT project provides sufficient data and analyses to assess if
any of the proposed large-scale eradication efforts (two different herbicides, an aeration system
and UV light) were successful and which efforts should be used in the future to control the aquatic
invasive plants in the Tahoe Keys. Given the data, it is clear, that a mixed approach using some
chemical control of the aquatic weeds (particularly with Endothall) will provide the best possible
chance to contain the spread of the three invasive weed species and | believe they should be used
in the Tahoe Keys in the future. The data also clearly demonstrate that with the small-scale
treatments the LFA (laminar flow aeration) technique did not work and that diver assisted suction
harvesting (DASH) and bottom barriers had only limited success. The use of UV -C light was most
effective when combined with herbicides. If the use of herbicides is completely banned (which in
my opinion it should not be), the only possible (but clearly sub-optimal) choice left is that of using
UVC light which is not as effective and may not be feasible in all areas of the Tahoe Keys. As far as |
can ascertain there is no other way to look at the results of this study. If necessary, a special
circumstance exception to allow the use of herbicides should be strongly considered as it really is
the only feasible way to control the spread of these aquatic invasive weeds in the Tahoe Keys
environment.

If you have any questions, please don’t hesitate to contact me at the address below.
Sincerely

Dr. Michael P. Marchetti

Fletcher Jones Endowed Professor of Ecology
St Marys College of CA

1928 St Marys Rd

Moraga CA 94575

(530) 966 0647
mpmarchetti@stmarys-ca.edu



