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EXECUTIVE SUMMARY
ES1.1 Introduction

The three-year Aquatic Weed Control Methods Test (CMT) was developed and implemented to
test the utility and effectiveness of several Aquatic Invasive Plant (AIP) control methods through
the collaboration and partnership of the Tahoe Keys Property Owners Association (TKPOA),
Tahoe Regional Planning Agency (TRPA), and The League to Save Lake Tahoe (League). The
CMT was conducted in compliance with permits issued by Lahontan and TRPA (Lahontan
Regional Order NO. R6T-2022-0004 NPDES NO. CA6202201 WDID NO. 6A091701001; and
TRPA File No: EIPC2018-0011, Project Number: 510-101-00).

The first year of the CMT (2022) included -
herbicide methods: ultraviolet light (UV-C) and Laminar Flow Aeration (LFA), as well as a one-
time application of two herbicides: Endothall and Triclopyr. In Years 2 and 3 of the CMT, the use
ofnon-her bi ci de Group A met hods wa s-hetbidetmethodsewdre

used in Asubsiteso of CMT sites that had been

B methods in Year 2 and 3 were Diver Assisted Suction Harvesting (DASH), Bottom Barriers (BB),
and UV-C Spot. (The uses of all methods were described in previous Annual Reports and in this
report in Appendix | (Quality Assurance Project Plan). A primary goal of the CMT was to assess
whet her a 75% rethackidoomforAl Pkmcaoawuk d be achi
methods and then maintained in Years 2 and 3 with Group B methods.

This report summarizes results of permit compliance actions (monitoring) and evaluations of the
effectiveness of Year 3 non-herbicide methods on target AIP. Some comparisons with
environmental conditions and monitoring results in prior CMT years are provided to illustrate how
conditions in the Keys lagoons have changed over the three-year period of the CMT. [Note: A

the wus

Ot her

eved

ADraft Final Reporto that synthesizes ryes@MTts and

Project will be submitted to the Lahontan Regional Water Quality Control Board (Lahontan) and
the Tahoe Regional Planning Agency (TRPA) on or before April 30, 2025.]

Interim and supplemental reports for Year 3 are accessible at
https://www.keysweedsmanagement.org/permits-and-reports:
f Summer 2024 Tahoe Keys Lagoons Aquatic Weed Control Methods Test (CMT)
Implementation and Interim Results: Special Report
f Supplemental Interim CMT Year 3 Report: Bottom Barriers

The link to the Environmental Impact Report/Environmental Impact Statement (EIR/EIS) that
describes the project design, test methods, and mitigation monitoring and reporting program for
this project is provided here:
https://www.waterboards.ca.gov/lahontan/water_issues/programs/tahoe_keys weed_control/do
cs/feir_feis_final.pdf

ES 1.2 Setting, Context and Selection of Year 3 Control Methods

The CMT represents a comprehensive field-based project designed to adapt the use of various
control methods to the changing AIP prevalence (frequency of occurrence) and abundance [also
ref er r ebbvolumedomrs MR a k e (MY, laid loeasoas®f AIP in the Keys West Lagoon
and Lake Tallac Lagoon. Similarly, the water quality and efficacy monitoring associated with the
CMT activities were adapted to changing environmental conditions at the CMT test sites. This
adaptive approach, illustrated in Figure ES-1, shows how the use of data from each year helped
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inform locations and selections of methods in subsequent years, including Group B methods.
Herbicide application sites, and UV-C treatment sites that achieved approximately 75% reduction
(or fkamolkdk) i n abundance in Year 1 wer e 2Zaed
Year 3. In particular, in Year 3, locations with increases in Curlyleaf pondweed were targeted for
expanded UV-C Spot treatments, DASH, or the use of Bottom Barriers. CMT Year 3 continued
Group A and Group B sites and methods, which are summarized in Figure ES-2.

ACTIONS TO DRIVE NECESSARY OUTCOMES TOWARD SUSTAINABLE AIP MANAGEMENT

——
- -~
-~

& ~
mplement CMT ~ MplementCMT ¢ implement CMT
YEAR 1 YEAR 2 2 YEAR 3 \
2 GroupAand B Group A and B \
Group A Methods: PAa
TKPOA Requested 4 Sethods: | Methods: IDevelop
NPDES (Permi) PSS ' Isustainable IMP
( ) LFA UV, BB, DASH, LFA\ UV, BB, DASH, LFA ,, e
{ owrms2019-2021 | 2022 Season ) 2023Sexson "N 2028semop” N 2252027 )
T CMT Provides Basisfor f ‘ implement
CMT Data Stream Operational
Decision- Support IMP (year?)
l‘ NPDES, TRPA Permit j
Y _TZ - =
Lahontanand CMT Reports CMT Reports " CMT Reports
TRPA CMT Permits Stakeholder Stakehoder v Stakeholder ,'
Reviews Reviews ‘. Re Bws s

T

CMT OUTCOMES FOR DECISION SUPPORT AND LONG TERM PLANNING

Figure ES-1. Conceptual model for CMT-driven decisions

The model in Figure ES-1 provided support for developing sustainable AIP management in the Tahoe Keys
lagoons. Year 3 CMT implementation actions are circled.
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Figure ES-2. Map of 2024 CMT Treatment Sites

In 2024, as shown in Figure ES-2, the CMT continued Year 1 Treatments (UV-C and LFA) (Group A
Treatments). In Year 3, Group B follow up treatments supplemented those undertaken in Year 1 and Year

2.[Not e

that

fiControl so

i sites in twhich Greug A and Group B &eatsients wereC M T

not used.] Some mechanical harvesting was done in Control sites to maintain navigational accessibility.

ES 13

Two main goals were set for Year 3 of the CMT:

Goals and Objectives of Year 3

(1) Determine if continued Year 3 use of (non-herbicide) Group A, and Group B non-herbicide
methods used in Year 2 could sustain 75% reduction in AIP biovolume (a surrogate for
AIP biomass) and if a Vessel Hull Clearance of 3 feet could be maintained in Year 3.

(2) Successfully complete water quality and other monitoring required in the project permits.

ES14

Implementation for Year 3 CMT Group A and B Methods

Year 3 CMT actions were coordinated through regular (bi-weekly) meetings of the Monitor
Working Group (MWG) with participating stakeholders and contractors, and through separate
weekly meetings with contractors. The CMT is managed through the Tahoe Keys Property
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Owners Association (TKPOA) in collaboration with the following project partners: Tahoe Regional
Planning Agency (TRPA), The League to Save Lake Tahoe (The League), and consultants and
contractors including Dr. Lars Anderson, Sierra Ecosystem Associates (SEA), and Environmental
Science Associates (ESA).

As part of adaptive management, an additional type of integrated treatment was tested in Year 3:
iSequential Post Bot tSequentBlanmeatneet)using DASH oridé-@. These
treatments were done in selected Bottom Barrier sites after the barriers were removed in the fall
of 2024. The purpose of the sequential DASH and UV-C treatments was to suppress or kill newly
sprouted Curlyleaf pondweed turions where the barriers had been removed, or other AIP that
were present in these areas after barrier removal. Macrophyte rake samples were taken after
barrier removal and after the Sequential Treatments to determine the effectiveness of the barriers
alone and with the added Sequential Treatments. The types and sizes of non-herbicide Group A
and Group B treatments in 2024 are listed in Table ES-1.

Table ES-1. Summary of Year 3 Non-herbicide Group A and Group B Methods

Number of Group A Acres
Gl 'IYreeaa[tanSr:'([)'Llj'p Aesand e and B Treated Areas in Treated in

yp 2024 2024*
Bottom Barriers 9 0.92
DASH
(Includes 4 Sequential Treatment 20 1.78
sites)
UV-Spot
(Includes 2 Sequential Treatments 8 4.05
sites)
UV-C Only 3 2.35
UV- C Combo 5 3.13
LFA 3 12.90
Total 2024 Group B Areas 37 6.75
Total 2024 Group A and B Areas 48 25.13

*UV-C and DASH treatments were repeated within the same areas.

ES 15 Monitoring in Year 3

In 2024, monitoring was conducted by TKPOA technical staff and TRPA contractors, and all
laboratory analyses were done by the same laboratories as in CMT Years 1 and 2. As in Years 1
and 2, the physical rake sampling used to assess CMT treatment effectiveness was conducted
by an independent contractor (ESA) under the supervision of TRPA and coordinated with the
Monitor Working Group (MWG). Monitoring activities and completeness are reported in Table ES-
2.
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Table ES-2. Summary of Year 3 CMT Monitoring Completeness
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Year 3 Environmental Conditions: Climate and Water Depths

The winter snowpack and the resulting spring runoff in 2024 was higher than in 2023 (Year 2) and
2022 (Year 1). The snowpacks and runoff in 2023 and 2024 doubled the volume of water in the
Keys lagoons in the last two years and increased water depth by nearly 5 feet in 2024 compared
to 2022. The water temperatures at mid-depth in 2024 were about the same as in 2022 and 2023.
However, the additional increase in water depth in 2024 exacerbated deeper-water effects on
aquatic plant growth conditions noted here: (1) Light available for plant and algae growth was
reduced well below optimal levels near the bottom in CMT sites where depths reached 14-20 ft
and water had moderate turbidity, and (2) Additional shoreline areas were submerged compared
with 2022 and 2023. Exposed (dry) shoreline areas in 2022 and possibly some in 2023 did not
support growth of AIP and these areas could not be treated with herbicides or UV-C in 2022.

However , in 2023 and

2024,

some additional

areas for AIP and native plants to grow, whether from existing dormant seeds, rhizomes, or
turions, or through movement from existing adjacent populations in deeper water.
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ES 2.1 Effect of Water Depth Changes on Invasive Aquatic Plants in the Tahoe Keys

Extensive rake sampling, which provides species-specific data, showed that AIP and native plants
responded differently to changes in habitat conditions caused by changes in water depth (Table
ES-3). Coontail and Curlyleaf pondweed increased the most in deep areas, whereas Eurasian
watermilfoil increased mostly in shallower, nearshore areas.

Table ES-3. Changes in AIP and native Elodea canadensis abundance in shallow and deep-water
habitat in untreated reference Control sites*

Habitat Changes: Eurasian watermilfoil Curlyleaf Coontall Elodea
pondweed canadensis

Increased Shallow f

Nearshore Areas t

Deeper
Mid-Channel ﬂ f f ﬂ
Areas

*The width of the arrows indicates relative level of change in species abundance associated with habitat change.

ES 2.2 Summary of Year 3 Treatments Effectiveness

In reviewing these summary results of the CMT, it is important to recognize that biological field

monitoring and data collection have inherent variabilities in an uncontrolled setting, such as the

Keys lagoons. For example, aquatic plants do not grow and reproduce uniformly, and they
typically do not occupy space in a uniform patterr
(un-even) three-dimensional (water column) distributions, and their growth patterns, and AIP

abundance can change seasonally. A good example is Coontail, which has no roots and can

freely move and change its location and alter how much of the water column it occupies weekly

or monthly, or seasonally.

In addition to these variations, the way sampling methods are deployed also contributes to
variability in data collection, whether rakes, divers, or hydroacoustic scanning devices are used.
Variation can be reduced (but not eliminated) by multiple (replicated) sampling, uniform protocols,

and by training monitoring field crews. Even with these protocols, field variations in aquatic plant
population measurements are commonly 10-20%. Data provided from CMT plant monitoring
represents a range of about +/-15% around an average value. This suggests that achieving an
average of #A75% r edu c tepresents a rangefiora 60dol 900sredactionand | | y
that a value of 60% reduction may actually represent a 75% reduction. The summary table (Table

ES-4) showing CMT methods effectiveness in Year 3 reflects this variability.

From the AIP RF monitoring data, three levels of effectiveness were assigned and shown in Table
ES-4: Green arrows indicate an acceptable level of control: 60-75% reduction/maintenance in AlIP
abundance; Yellow arrows indicate partial control (>50-% reduction/maintenance in AIP
abundance); and Red arrows indicate limited to no control (<50 % reduction/maintenance in AIP
abundance). Note that sites treated once in Year 1 with Triclopyr (Sites 5, 8, and 9) sustained
reduction of Eurasian watermilfoil, so DASH treatments mainly removed Coontail and Curlyleaf
pondweed from those sites. The reasons for less than 75% reduction in some DASH and BB sites
appears to be: 1) the movement of Coontail into these Group B areas, and 2) the sprouting of
Curlyleaf pondweed turions after DASH was completed or BB were removed. The effect of
Coontail incursion and Curlyleaf pondweed sprouting is derived from the physical rake sampling
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data that shows species relative abundance data. (Detailed results for all treatments are provided
in Appendix E. Tahoe Keys Lagoons Macrophyte Control Efficacy Report (Efficacy Report).

The Bottom Barrier section of TableES-4al so i ndicates the efBa@aa@nti venes
Barri er DPASHandB\V-GOtreatments( A Sequent i al apfliedevherers@ne bfs 0 )

the Bottom Barriers had been removed. The intent of testing this adaptive management method

was to reduce regrowth of Curlyleaf pondweed from newly sprouted turions and to reduce the
establishment of AIP entering from adjacent areas. Both UV-C and DASH Sequential Treatments

helped reduce AIP biovolume (RF) after bottom barriers were removed in the fall.
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Table ES-4. Summary of Year 3 Group B effectiveness in sustaining control of AIP

Maintained Year One
CMT Year One Treatment Control?
Type Yes
Group B Treatment Type |Year 3 CMT Site | (Bold = Sequential Post Partial E:} Notes and Limitations
Bottom Barrier Removal No 3
Treatments)
3 (PL) Endothall only E"} 45 to 55% Reduction compared with non-barrier areas
Ja Seq ial DASH One Time: 10i7 @ 70 to 0% Reduction compared with non-barrire area
5 (TRP) Triclopyr only NIA BB Site 5 Discontinued in 2024; Replaced with DASH
8 (PL) Triclopyr only T 60 to 75% Reduction compared with non-barrier areas
8 Sequential UV One Time: 10/25 @ 75 to 5% Reduction; improved with Sequential treatment
10 (PL) Endothall comba E} 45 to 55% Reduction compared with non-barrier areas
Bottom Barrier 10a Sequential UV One Time: 10/24 @ 60 to 80 % Reduction compared with non-barrier areas
(Barrier Type): 10b Sequential | DASH One Time: 10/16 @ 60 to 75 % Reduction compared with non-barrier areas
PL= Pondliner: 11 (PL) Endothall comba @ 70 to 85 % Reduction compared with non-barrier areas
! 13 (TC) Triclopyr combo If} L 2 30 to 50% Reduction compared with non-barrier areas
14 (PL) Triclopyr combo Ei} ¥ 30 to 50% Reduction compared with non-barrier areas
19 (PL) Endethall enly NIA Site 19 Discontinued in 2024, insufficient contrel in 2023
26a (TC) LFA E;) 3 40 to 55% Reduction compared with non-barrier area
26a Sequential DASH One Time:10/9 E;) @* 60 to 75% Reduction: Improved by DASH treatment
26b (TC) LFA E:} ¥+ 40 ot 50 % Reduction compared with non-barrier areas
26b Sequential DASH QOne Time: 1019 E:) @* 60 to 75% Reduction: Improved by DASH treatment
NOTE: DASH Ratings are for July-October 2024
1a Endothall only ED 45 to 55% Reduction compared with Controls
1b Endothall only & 60 to 80% Reduction compared with Controls
2 Endothall only @ 90% Reduction compared with Controls
3 Endothall only * 90% Reduction compared with Controls
5a Triclpyr only 4 75 to 5% Reduction compared with Controls
5b Triclopyr only &+ 80 to 90% Reducion compared with Controls
8 Triclopyr only i@ 75 to 90% Reduction compared with Controls
a Triclopyr only i@ 90 to 95% Reduction compared with Conrols
Diver Assisted Suction 10a Endothall combo &% 90% Reduction compared with Controls
Harvesting (DASH) 10b Endothal combo : 85 to 90 % Reduction compared with Controls
11a Endothall combo 75 to 0% Reduction compared with Controls
11b Endothall combo @ 90% Reduction compared with Controls
13 Triclopyr combo =) 50 to 65% Reduction compared with Controls
14 Triclopyr combo E:} 50 to 65% Reduction compared with Controls
19a Endothall enly (L. Tallac) Mo DASH in 2024 Discontinued in 2024: insufficicent control in 2023
18b Endothall enly (L. Tallac) Mo DASH in 2024 Discontinued in 2024: insufficicent control in 2023
26a LFA E'} 50 to 65% Reduction compared with Controls
26b LFA E'} 50 to 65% Reduction compared with Controls
1 Endothall only @ 95% Reduction compared with Controls
UV-C Spot 2 Endothall only +* 95% Reduction compared with Controls
Partial Completion of Full 3 Endathall only o 50 to 60 % Reduction compared with Controls
Rounds of Repeat 5 Triclopyr only * Variable: 50 to 75% Reduction compared with Controls
Treatments a Triclopyr only +* I::) Variable: Spring 75 to 85% Reduction; fall 50% Reduction
26 LFA [3 50 to 75% Reduction compared with Controls
10 Endothall combo @ No UVin 2022; 80% Reduction in middle areas only
UV-C Combo (Group A) 11 Endothall combo i No UV in 2022; 80% Reduction in middle areas only
(Two Full Treatments) 13 Triclopyr combo I':) No UV in 2022; middle area less that 75% reduction
14 Triclopyr combo %+ MNo UV in 2022; 75-90 % middle; shoreline AIP poorly contrall
15 Endothall combo 3 Mo UV treatmentin 2022, 2023, 60-75% reduction in 2024
22 UV only @* 90% Reduction middle; shoreline AP poorly controlled
:;'::j ﬁ;?rg:’n‘;;}} 23 UV only T 75 % middle section:Re-started UV in 2024
24 UV only & 890% Reduction middle area; shoreline poorly controlled
|
Laminar Flow Aeration (LFA)
‘West Lagoon 25 Date started: 2022 2 No reduction of AlF
‘West Lagoon 26 Date started: 2019 L No reduction of AIP: Increased Curlyleaf Pondweed abundanc
Lake Tallac 27 Date started: 2022 ¥ No Reduction of AlP
A summary of the initial Group A, continued Gr oup A, and Group B methods

sustaining a 75% reduction in AIP abundance through Year 3 is provided in Table ES-5. The
variations in AIP reductions noted in Table ES-4 for Group B treatments explain the lower success
observed for Bottom Barriers and DASH. Note that the evaluations for Bottom Barriers reflect AIP
presence after the removal of the barriers, not during the months that BBs were in place. This
suggests that follow-up treatments post-barrier removal could enhance the successful full-season
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reduction in AIP since the exp-€werersdfective Rakdiddta quent i

also showed that Coontail was consistently the most difficult to control, regardless of the methods
used.

Another way to consider the effectiveness of treatment methods is to note what percentage of all
treated sites or Group B areas achieved or maintained a 75% reduction in AIP abundance.
Although considerable variation exists between similar (replicated) methods, Table ES-5 indicates
that the methods with most success included UV-C at Combo sites, Triclopyr for Eurasian
watermilfoil control, UV-C Spot treatments, UV-C Only, and Sequential UV-C and DASH.

Table ES-5. Year 3 Summary of Group A and Group B Methods Effectiveness: Percentage of Sites

Achieving or Maintaining 75% Reduction in AIP Abundance

Group A Treatments

Percent of Group A Treatment Sites
Achieving 75% Reduction of AIP

Endothall Only

40 - 50% (mid-channel areas)

Triclopyr Only (Eurasian watermilfoil as target) 75%
UV-C Combo-Endothall 90 -100% (mid-channel areas)
UV-C Combo-Triclopyr (Eurasian watermilfoil) 50%
LFA 0%

UV-C Only

100% (mid-channel areas)

Group B Treatments

Percent of Group B Treatment Sites
Achieving 75% Reduction of AIP

Bottom Barriers 57%

DASH 69%

UV-C Spot 90 -100%

DASH Sequential Treatment (Post-Barrier Removal) 100%

UV-C Sequential Treatment (Post-Barrier Removal) 100%
ES 3.1 Increasing Threat from Curlyleaf Pondweed

Since its first discovery in 2003, Curlyleaf pondweed has spread in the Keys as well as Lake
Tahoe (primarily along the South Shore). Data from the CMT shed light on the reasons for this
rapid expansion.

ES 3.2 Expansion in the Keys

The Annual Report i Year 2 and the Summer 2024 Tahoe Keys Lagoons Aquatic Weed Control
Methods Test (CMT) Implementation and Interim Results: Special Report (Year 3 Interim Report)
for CMT Year 3 identified and described the increasing threats to the West Lagoon from the
spread of Curlyleaf pondweed. This aggressively growing and highly dispersive AIP has greatly
expanded its distribution both in the Keys and in Lake Tahoe proper over the past decade and its
encroachment in both shallow and deep areas in the Keys has accelerated its abundance over
the past few years. For example, in 2022 and 2023, during the peak of its growth period (June-
July)inun-t r eat ed Ar ef sitess Qudyteal poGdweed had & frequency of occurrence
from 40% to about 55%, meaning that about half or more of the physical rake samples retrieved
this plant. In 2024, the frequency of occurrence has ranged from 55 to >70%. In all three years of
the CMT, Curlyleaf pondweed exhibited its well-k n 0 wns efiabsi 0 n a th pattegn: Mawimum
biomass in June-July (with dispersive turions being formed during this time), followed by turion
release and gradual decline from late July to September, and then re-occurrence of plants from
newly sprouted turions in September to November (Figure ES-3).
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ES 3.3 Competitive Characteristics and Adaptation to Varying Water Depths

The ability of Curlyleaf pondweed to establish new growth and occupy new space during early to
late fall distinguishes it from other AIP and from desirable native plants such as Elodea
canadensis which typically senesce, decompose, or at least go dormant during this time. The
dispersal of viable, fall-sprouting turions enables this advantage. Not only do the turions occupy
new space, their initial shoot and leaf growth in the fall also allows them to utilize light at the
bottom early the following spring when turbidity is very low. The light measurements (PAR
profiles) in 2023 and 2024 confirm that in April-late May, light penetrates the deepest, which is
also when lagoon/lake levels are low prior to the spring snowmelt runoft.

The bi-seasonal pattern and expansion of Curlyleaf pondweed in both shallow (Shoreline) and
deep water (mid-channel) areas in 2024 is illustrated in Figure ES-3.

ES 34 Turion Propagule APressured: How many are produced in a growing season?

The DASH treatments and continued physical rake samples provided data to estimate the
numbers of Curlyleaf pondweed turions produced during 2024. Turions counted in Sub-samples
of DASH plants removed from known areas provided an estimate of turions produced per square
foot or per acre. Similarly, the estimated area represented by each rake sample provides a basis
for estimating the number of turions retrieved per rake sample. Each rake sample retrieves plants
from approximately 0.15 to 0.2 sg meters. Using these two sources of data the estimated range
of turion production per acre is from 109,000 to 150,000 for rake and DASH samples, respectively.
This translates to 5 to 7 million turions in a 50-acre area of the West Lagoon (Figure ES-4), which
can remain dormant for several years before conditions trigger sprouting. Considering that the
sources of the estimates are very different (DASH counts vs. rake samples), this is a reasonable
fit. However, since the distribution of Curlyleaf pondweed is variable, variation in turion production
by location is expected and would contribute to the variation in estimates. Regardless of these
uncertainties, the propagule pressure from turions has become enormous and helps explain the
rapid incursion and spread of the plant within the Keys (including regrowth in CMT treatment
areas) and along shoreline areas of Lake Tahoe proper.

(a) Curlyleaf Pondweed: (b) Curlyleaf Pondweed:
Shoreline Occurrence in Control Sites Mid-Channel Occurrence in Control Sites
100 100
3 53 8 5 ]
§ 28 _--- —_— E 22— -- e BN
3 2022 8 2022
1
¥
ks) S
5.28 — e 2;28 — | = [
c 2023 c 2023
S 100 2 00
3 28 | |
A | [T — | | em
2024 2024
May Jun Jul Aug Sep Qct MNov May Jun Jul Aug Sep Oct Nov

Figure ES-3. Occurrence of Curlyleaf pondweed in Shoreline (a) and Mid-channel (b) areas within
untreated reference Control sites in the West Lagoon during Years 1,2,3 of the CMT.
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Figure ES-4. Estimated Turion Production

Two methods were used to estimate Curlyleaf pondweed turion production per acre in the Keys West
Lagoon in 2024: (1) Estimates from DASH Treatments are based on the number of turions removed during
peak turion production (June-July); and (2) from physical rake samples taken during peak turion production.
Bars represent the number of turions per acre. Estimates for 50 acres contained in Figure ES-4 are based
onthetwo fi p e r eastimatesdo provide a conservative scale (about one-third of the Keys acreage) of
potential annual turion production in the Keys West Lagoon

ES 3.5 Controlling Curlyleaf Pondweed: Strategies based on Reproductive and
Dispersal Capacities

Data obtained in the CMT (and published reports) shows that the key to reducing the spread of

Curlyleaf pondweed and eventually reducing its impact is to interfere with the three phases of its

life cycle: (1) Production of turions in early-mid Summer, (2) dispersal of turions from mid-summer

to fall, and (3) sprouting and establishment of turions in the fall. How this can best be achieved

will require careful assessment of CMT treatment effects and determination of how to optimize

the available methodsthata ddr ess al | three critical phases of
Report (Appendix E) will help provide the basis for these strategies.

The most significant change in AIP was the expansion of Curlyleaf pondweed in both shoreline
and deeper mid-channel areas. Even though the frequency of occurrence of Curlyleaf pondweed
was somewhat reduced in Triclopyr sites and some Endothall sites, it expanded in other sites

probably as a result of prior year ©6banks6 of tur
year 6s growt h, and more suitable habitats due to
2024,

The high reproductive and dispersal capacity of Curlyleaf pondweed suggests that control and

reduction of its occurrence and abundance should be the highest priority for the immediate future.

With a propagule pressure of well over millions of turions each season, it will be essential to apply

met hods to address the existing O6bankd of twuri on
successful establishment in the fall.
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ES 4.1 Key Points from Year 3 CMT

(1) Increased water depth and water volume in 2024 continued to influence the relative
abundance and distribution of AIP between nearshore and mid-channel, and appeared
to result in more biovolume and prevalence of Curlyleaf pondweed, including in
untreated reference Control sites.

(2) The successful reduction of Eurasian watermilfoil from Year 1 Endothall and Triclopyr
applications continued in Year 3, though some recovery was noted in the Endothall sites.
The continued efficacy (success) of the Year 1 Triclopyr application is most likely due to
the herbicidebds ability to move into[Noteee root s
some Eurasian watermilfoil recovery was seen in Endothall sites]

(3) Early and increased frequency of repeat treatments in UV-C Only sites resulted in better
control of AIP in 2024 than in prior years. However, Coontail continued to be the least
controlled AIP with UV treatments.

(4) Group B UV-C Spot and DASH small-scale treatments were generally effective,
particularly when the Group B methods were started early in the AIP growing season
(early June) and were used in larger areas. Larger areas can reduce the incursion of
AIP from surrounding populations that are not treated.

(5) The number of Curlyleaf pondweed turions collected from the DASH treatments and
rake samples shows production of several million turions each season, which provides
extremely | arge Apropagul ed pressure and expl
recent years. These data underscore the need for both spring and fall management of
this expanding AIP due to its bi-modal reproductive phenology.

(6) LFA sites show no reduction in AIP and, in fact, appeared to enhance the growth and
abundance of Curlyleaf pondweed.

(7) Nutrients were similar between most CMT treatment sites and reference Control sites;
however, Total Nitrogen (Total N) and Total Phosphorous (Total P) were occasionally
elevated when compared with Control sites during UV-C treatments.

Annual Reporti Year 3 02/28/2025
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1.0 COMPLIANCE REPORTING: CONTROL METHODS TEST (CMT) YEAR 3 (2024)
11 Organization of the Report

This Year 3 annual report provides documentation, monitoring results, and associated data files
and other compliance records required under the following Lahontan Regional Water Quality
Control Board (Lahontan) NPDES permit and the Tahoe Regional Planning Agency (TRPA)
permit: (Lahontan Regional Order No. R6T-2022-0004 NPDES No. CA6202201 WDID No.
6A091701001; and Tahoe Regional Planning Agency File No: EIPC2018-0011 Project Number:
510-101-00). Project reporting sections follow this sequence: General CMT Year 3 Setting and
Scope, Management and Coordination, Documentation of Training, Quality Assurance Project
Plan (QAPP), Calibration Records, Flow Conditions, Implementation of Group B Methods,
Contingency Actions, Monitoring (Water Quality and Nutrients), LFA Effects, Examples of AIP
Responses to CMT Treatments, Summary and Conclusions, BMPs, References, and
Appendices.

1.2 CMT Year 3 Setting and Comparison with Year 1 and Year 2

The CMT was designed as a three-year project to develop field data on several control methods
to reduce and then sustain reduction of aquatic invasive plants (AIP) in the Tahoe Keys lagoons
(see Figure 1-1). The first year of the CMT consisted of testing three larger-scale approaches for
control of AIP: (1) UV-C light (UV-C); (2) Application of two selective aquatic herbicides (Endothall
and Triclopyr); and (3) UV-C Combo/sequence of shoreline herbicide applications followed by
center area (mid-channel) UV-C treatments. These methods were replicated (3x) in small (about
1-2 acre) sites. Due to prolonged use of turbidity curtains (with boat barriers) that impeded access
t o t he Acombi nat i ohed UVLCrteamentg pdrtion sof the sgmbination
herbicide/UV-C tests were delayed until Year 2. Therefore, 2024 was only the second year of UV-
C methods in UV-C Combo mid-channels.

The hydrologic and bathymetric conditions in CMT sites in Year 3 were very different from Year
1 (2022), but somewhat similar to Year 2 (2023). The most significant differences were: (1) two
feet deeper water in the Keys lagoon in 2024 compared to 2023, (2) five feet deeper water in
2024 than in 2022, and (3) less light penetration for deeper water plant growth in all sites,
especially those deeper than 12-14 feet. Overall, these increases in water depth and water
volume in Year 3 (2024) increased the relatively shallow habitat for AIP in shoreline areas and
providedmoreverti cal Aigr owi ng s p.&ectod ES 16 provides a wedailed
description of these conditions.

The tests methods conductedi n 2022 are termed fAGroup A

reports of CMT Year 1 and Year 2 are provided in Appendix A) Year 3 (2024) testing consisted
only of non-herbicide methods: (1) Continued Group A UV-C Only light as follow up to this method
used in 2022 and 2023, and continued Group A LFA; and (2) continued Group B methods as

r col uil

met hod:

follow-up to the same methods in 2023 plus expanded Group B areas and A Sequenti a

Tr e at me site-spatific locations.

The continued use of non-herbicide Group A methods in Year 2 (and in Year 3), namely UV-C
and LFA, is consistent with the design and intent of the CMT, which is to determine if these larger
scale Group A methods can sustain 75% reduction in AIP abundance when used in multiple,
sequential years. Group B methods in 2024, as in 2023, included UV-C Spot treatments, Bottom
Barriers, and DASH in smaller-scale areas within Year 1 (2022) herbicide applications sites (Table
ES-1). The intent of these actions in Year 3 was to determine if continued, non-herbicide Group
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A methods, alone and/or together with Group B methods, could sustain 75% knock-back of AIP
(reduction of abundance), which) was achieved within Group A sites in 2023. The Year 3
treatment schedule is provided in Appendix F (Year 3 Treatment and Intervals Calendar).

In Year 3, certain Group B methods (DASH and UV)wereal so used as fASeq
in some Bottom Barrier sites after the barriers had been removed in the fall. This adaptive
experimental approach was intended to determine if AIP reinfestation in barrier-covered areas
could be reduced.

1.3 Management and Coordination of CMT Project

The CMT is managed through the Tahoe Keys Property Owners Association (TKPOA) in
collaboration with the following project partners: Tahoe Regional Planning Agency (TRPA), The
League to Save Lake Tahoe (The League), and consultants and contractors, including Dr. Lars
Anderson (CMT Lead Science Consultant), Sierra Ecosystem Associates (SEA) (CMT Program
Management), and Environmental Science Associates (ESA) (TRPA CMT Contractor for
Monitoring and Efficacy). For Year 3, the following contractors were also part of the CMT
implementation team: Stratus Engineering Associates LLC, Hiuga Diving Co., Inventive
Resources, Inc., Clean-FLO (Restorative Lake Sciences LLC), and Blankinship and Associates.

The CMT control methods and their associated monitoring activities were coordinated through
weekly TKPOA Project Management meetings, bi-weekly meetings of the Monitor Working Group
(MWG) led by Dr. Anderson, and through frequent communications between TRPA, TRPA
contractors, TKPOA staff and TKPOA contractors. Entities responsible for field operations are
described in Monitoring Completeness Table ES-3. Records of meetings are provided in Appendix
G. Record of Project Meetings. [Note that TRPAS sontractor ESA, which was not involved with
CMT Treatments, was specifically employed to provide independent assessments of CMT
Treatment results (see Appendix E)].

14 Documentation of Training, Qualifications, and Experience

The required compliance training was primarily associated with proper field sampling protocols,
field documentation, proper sample stewardship/chain of custody forms (COCs), aquatic plant
identification, boat operations, and diver safety and certifications. The documentation is provided
in Appendix H. Documentation of Training, Qualifications, and Experience.

15 Protocols for Monitoring: QAPP

The QAPP (Appendix I) procedures provided in Year 1 (2022) were applied to Year 3 with the
following modifications:

(1) Sediment sampling and analysis for Endothall and its degradants were conducted to
determine if Endothall or its degradants were present from applications of Endothall made
in 2022.

(2) Nutrient sampling was limited to: Control sites, LFA sites, and sites in which UV-C
treatments occurred including UV-C Only sites, UV-C Combo sites and UV-C Spot
treatments. Nutrient sampling was also conducted in Sequential UV-C treatments.

(3) Macrophyte Rake sampling was modified to increase the number of samples in specific
Group B treatment areas while maintaining the total number of rake samples at 30 per
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CMT Site. This change was made to ensure adequate assessment of AIP abundance and
conditions within the small Group B areas and i n areas t hat
Tr eat meee Tabl®1-1 and Appendix C).

(4) The fresh weight of all plants on rake samples taken from selected sites was recorded to
determine if weight and Rake Fullness rankings from the same samples were correlated.

1.6 Calibration Records

Records for equipment and instruments calibration are in Appendix J. Calibration Logs.

1.7 Flow Conditions at the West Channel

Year 3 did not require documentation of flow rates because no herbicide applications were made
in 2024. However, water depth and water volume (ac-ft) in the CMT sites were higher in 2024
than in 2023, and much higher than in 2022 (Year 1). These conditions are described in Section

ES 1.6 of this report.

1.8 Implementation of CMT Treatment Methods: Group A Continuing Non-Herbicide
Methods and Group B Methods and Sequential Post-Barrier Removal Methods

The CMT Year 3 Group B methods are described here, and their sites and sizes of applications
are summarized in Table ES-1 and in detail in Table 1-1.
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Table 1-1. Summary of Year 3 CMT Continuing

Group A and Group B Methods

Tahoe Keys Lagoons Aquatic Weed
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Total Group A

Group B and Continuing Group

Number of Rake Samples

2024 CMT Treatments CMT Site | 2022 Treatment Type Site Sq. ft. Year 3 Sq. ft. AMethod Implementation Dates per site Year 3
(APAP 1)
3 Endothall only 91,476 7,439 5/20 - 5/22, 9-16-9/18 10
5 Triclopyr only 95,832 - - -
8 Triclopyr only 69,696 6,305 6/12 - 6/13, 6/17, 10/9 10
9 Triclopyr only 65,340 - - -
10a Endothall combo 87,120 3,067 6/6, 9/30, 10/1 5
10b Endothall combo See above* 6,006 6/3 - 6/5, 9/26, 9/30 10
Bottom Barriers (BB)
1lla Endothall combo 69,696 2,538 6/10, 10/3, 10/7 5
13 Triclopyr combo 43,560 4,022 6/11, 10/2 5
14 Triclopyr combo 43,560 3,018 5/23,9/19, 9/23-9/24 5
19 Endothall only 87,120 - - -
26a LFA 265,716 3,614 5/29, 9/23-9/24 5
26b LFA 265,716 3,975 5/28, 9/25 5
Total Bottom Barriers Square Footage 39,984
Total Bottom Barrier Acreage 0.92
la Endothall only 65,340 3,566 6/18 - 6/19, 8/7-8/8, 10/1-10/2 10
1b Endothall only See above* 2,407 6/20, 8/8, 10/2
2 Endothall only 65,340 5,770 6/24 - 6/25, 8/12, 10/17 10
3 Endothall only See above* 4,844 6/26 - 6/27, 8/13, 10/17 5
. " 7122 - 7125, 8/27-8/28, 10/9-10/10,
5a Triclopyr only See above 8,746 1014 10
5b Triclopyr only See above* 2,444(7/29 - 7/30, 8/29, 9/3-9/4, 9/30-10/1 5
8 Triclopyr only See above* 1,247 8/5,9/9, 10/17 5
9 Triclopyr only See above* 1,466 8/6 - 8/7,9/10, 10/2-10/3 5
. i . . 10a Endothall combo See above* 2,259 711-7/2,8/13, 8/15
Diver Assisted Suction Harvesting 5
(DASH) 10b Endothall combo See above* 4,146 712 - 713, 815, 8/19 3
1lla Endothall combo See above* 2,314 7/8 - 719, 8/19, 10/15 5
11b Endothall combo See above* 4,474 7/9 -7/11,7/15, 8/19-8/21 10
13 Triclopyr combo See above* 3,473 7/17 -7/18, 8/22, 8/26 5
14 Triclopyr combo See above* 2,791 7115 - 7/17, 8/21-8/22 5
19a Endothall only See above* - - -
19b Endothal only See above* - - -
26a LFA See above* 2,171 7/31,9/5, 10/8 5
26b LFA See above* 4,420 7/31 - 8/1, 9/5, 9/9, 10/9 5
Total DASH Square Footage 56,538
Total DASH Acreage 1.30
7/8 - 719, 8/13-8/14, 9/19-9/20
" s ) )
1 Endothall only See above 13,702 10/25, 10/28 15
7/10 - 7/12, 7/15 - 7/16, 8/19-8/22
* , ) )
2 Endothall only See above 39,045 0/23-9/26. 10/21-10/25 =@
3 Endothall only See above* 16475| 0/20-6/21,7124-7125, fg? 1%/38
UV-C Spot . 15
} 6/17 - 6/19, 7/26, 7/29-7/31, 9/4-
" ) ) .
5 Triclopyr only See above 29,558 9/6, 9/9, 10/9-10/11, 10/14 05
. 6/14 - 6/15, 7/20, 7/22-7/23, 8/22
9 Triclopyr only See above 18,256 8/24. 10/2-10/3 15
5/30 - 6/1, 6/3 - 6/5, 71-7/2, 7/9-
26 LFA See above* 49,851 7/13, 8/9-8/10, 8/12-8/16, 9/17-
9/21, 9/23-9/25 20
Total UV-C Spot Square Footage 166,887
Total UV-C Spot Acreage 3.83
6/27,7/1 -7/3, 8/6-8/9, 8/12, 9/13
10 Endothall combo See above 40349 9/16-9/18, 10/18, 10/21-10/24 20 mid-channel
6/24 - 6/26, 6/28, 8/1-8/2, 8/5, 9/10-
" ) s , 815,
11 Endothall combo See above 30,259 912, 10/15-10/17 15 mid-channel
UV-C Combo (Group A) . " 6/10 - 6/12, 7/17-7/18, 8/27-8/29,
13 Triclopyr combo See above 17,095 9/27.9/30, 10/1 15 mid-channel
. 6/12 - 6/14, 7/19, 7/22-7/23, 8/23
" ) s ) )
14 Triclopyr combo See above 20,204 8/26, 10/2-10/4 10 mid-channel
6/6, 6/10 - 6/13, 7/15-7/19, 8/18-
15 Endothall combo 52,272 28,255 8/21. 9/26-9/28. 9/30-10/1 30
Total UV-C Combo Square Footage 136,162
Total UV-C Combo Acreage S8
6/17 - 6/20, 7/24-7/27, 8/25-8/28,
2 UV only 65:340 32,349 10/4, 10/7-10/9| 20 mid-channel, 10 nearshore
6/26 - 6/29, 7/1, 7/29-8/2, 9/6-9/7,
UV-Onlly (Group A) 23 UV only 69,696 35860 9/9-9/11, 10/10-10/12, 10/14 20 mid-channel, 10 nearshore
6/21 - 6/22, 6/24 - 6/25, 8/3, 8/5-8/8,
24 UV only 78,408 33992 9/12-9/14, 9/16, 10/16-10/19| 20 mid-channel, 10 nearshore
Total UV-C Only Square Footage 102,201
Total UV-C Only Acreage 2.35
Sequential Treatments:
10a Endothall combo See above* 3,067 10/24 5
BB then UV-C Spot
8a Triclopyr only See above* 6,305 10/25 5
Total BB then UV Square Footage 9,372
Total BB then UV Acreage 0.22
3a Endothall only See above* 7,439 10/7 - 10/8
10b Endothall combo See above* 6,006 10-15 - 10/16 5
BB then DASH
26a LFA See above* 3,614 10/9 5
26b LFA See above* 3,975 10/9 5
Total BB then DASH Square Footage 21,034
Total BB then DASH Acreage 0.48
Total Sequential Treatments 0.70
Total Year 3 UV-C Acreage 9.52
25 LFA 178,596 178,596 Ongoing 30
LFA (Group A Treatment) 26 LFA 265,716 265,716 Ongoing 30
27 LFA 117,612 117,612 Ongoing 30
Total LFA Square Footage 561,924
Total LFA Acreage 12.90
Total Year 3 Group B Acreage 6.75
Total Year 3 Treatment Acreage 25.12

*See above statements reference previously mentioned treatment size.
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1.8.1 BB Installation and Removal

BB were used to cover specific areas within the larger CMT Group A sites (Figure 1-2). Asin Year
2, these smaller scale treatments were intended to determine if the successful reduction in AIP
from CMT Year 1 Group A methods (i.e., efficacy greater than 75% reduction in biovolume) could
be sustained with Group B treatments in Year 3. Most Group B areas in Year 3 were identical to
the areas in Year 2 with some exceptions. The Bottom Barrier area in Site 5 was replaced with
DASH treatment because the BB was not effective in sustaining AIP control. Other BB sites were
increased in size (see Table 1-1 for detailed list.). These changes were made in response to
macrophyte rake sampling data from fall 2023 and spring 2024 with the intent of focusing control
methods on problematic populations of AlIP.

In Year 3, only two types of bottom barrier materials were used: Pond Liners and Lake Bottom
Blankets, which were chosen for their ease in installation and better anchoring stability. Links to
additional information and results can be found in Appendix A. Links to CMT-Related Documents.
Divers installed the barriers and secured them in place with rebar. As in Year 2, the corners of
the barriers were georeferenced (GPS), and the NE corner was marked with an underwater label.
The integrity of the barriers was checked bi-weekly and other monitoring crews reported if
abnormalities were observed. The BB locations, installation, removal dates, turbidity monitoring,
and duration of cover are summarized in Table 1-2 and Appendix K. Turbidity Data. Table 1-3
shows the dates that macrophyte surveys wereconductedand appr ox iAhate MRBapy al 0

(DAR) of barriers. Thefi SequentBarlr iPorstRemoval 0 tr eatTabked-t s ar e
4.
Table 1-2. Summary of Bottom Barrier Treatments: Installation, Removal, Duration and Turbidity
Bottom Size Installed Turbidity: Removed Turbidity: Number of
Barrier Site (Sq. ft.) Pre/ 24 hrs Pre/ 24 hrs Days
Post Install Post Barriers
(NTU) Removal Were in
(NTU) Place
3BBa 7,439 5/20-5/22 0.93/0.79 9/16 - 9/18 11.19/9.15 | 119
8BBa 6,305 6/12 - 6/13, | 0.88/1.28 10/9 3.25/2.95 114
6/17
10BBa 3,067 6/6 0.75/0.8 9/30, 10/1 2.54/2.63 117
10BBb 6,006 6/3-6/5 0.67/0.75 9/26, 9/30 2541241 117
11BBa 2,358 6/10 0.85/1.53 10/3, 10/7 3.6/3.8 119
13BBa 4,022 6/11 10/2 3.21/3.29 113
14BBa 3,018 5/23 1.53/1.44 9/19,9/23- 9.55/3.12 124
9/24
26BBa 3,614 5/29 1.04/0.77 9/23-9/24 | 2.51/0.68 118
26BBb 3,975 5/28 1.24/1.04 9/25 1.01 0.77 120
Annual Reporti Year 3 02/28/2025
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Table 1-3. Bottom Barrier Macrophyte Survey Dates

Bottom Barrier Removal Macro Days After Macro Macro Macro Survey

Removal DAR DAR DAR

Site Date Survey Date mani Survey Date Survey Date Date

3 BBa 9/18/24 9/18/24 1] 10/1/24 13 10/15/24 27 10/29/24 41

BBBa 10/9/24 10/14/24 5 10/28/24 19

10 BBa 10/1/24 10/2/24 1 10/8/24 7 11/5/24 35

10 BBb 9/30/24 10/2/24 2 10/8/24 8 11/5/24 36

11 BBa 10/7/24 10/8/24 1 11/5/24 29

13 BB 10/2/24 10/8/24 6 10/21/24 19 11/5/24 34

14 BB 9/24/24 9/30/24 6 10/7/24 13 10/21/24 27 11/4/24 41

26 BBa 9/24/24 9/30/24 6 10/8/24 14 10/22/24 28 11/5/24 42

26 BBb 9/25/24 9/30/24 5 10/8/24 13 10/22/24 27 11/5/24 41

Sequential: BB >> DASH
Sequential: BB >> UV

Table 1-4. Summary of Year 3 Sequential Post-Barrier Removal Treatments

% Top of BB % Top of BB
Number of Days Covered with Covered with [FEsiE 215 RamevE]
Site Material Total Sq Ft (mapped) |Installation Date(s) |[Removal Date(s) BE's In Place Dirt/Debris at PlantGrowthiat Sequential Treatment
(Date)
Removal Date Removal Date
3BBa2024 |Pond Liner 7,439 5/20 - 5/22 9/16 - 9/18 119 25% 0% DASH (10/7 - 10/8)
8BBa2024 |Lake Bottom Blanket 6,305 6/12 - 6/13, 6/17 10/9 114 100% 25% UV (10/25)
10BBa2024 |Pond Liner 3,067 6/6 9/30, 10/1 117 10% 0% UV (10/24)
10BBb2024 |Pond Liner 6,006 6/3 - 6/5 9/26, 9/30 117 100% 25% DASH (10/15 - 10/16)
11BBa2024 |Lake Bottom Blanket 2,538 6/10 10/3, 10/7 119 100% >10% No Sequential Treatment
13BBa2024 |Pond Liner 4,022 6/11 10/2 113 100% 50% No Sequential Treatment
14BBa2024 |Pond Liner 3,018 5/23 9/19, 9/23 - 9/24 124 10% 0% No Sequential Treatment
26BBa2024 |Pond Liner 3,614 5/29 9/23 - 9/24 118 100% >10% DASH (10/9)
26BBb2024 |Lake Bottom Blanket 3,975 5/28 9/25 120 100% 50% DASH (10/9)

1.8.2 UV-C Only and UV-C Spot Treatments

Asin Year 2, Year 3 UV-C treatments were made using two UV-array sizes: 8 ft X 40 ft and 16 ft

X 40 ft. The larger array vessel was used for mid-channel sections of UV-C Combo Sites 13, 14,

10, 11 and follow up (continued) Group A, UV-C Only Sites 22, 23, and 24; the smaller vessel
array was used mainly for UV-C Spot treatments and for some nearshore-dock areas. In Year 3,
UV-C treatment in Site 23 was re-started. [Note that this site was only treated once with UV-C in
2023.]). On average, each site was treated between 10 to 15 minutes with s p a t avealdpo it o
ensure adequate UV-exposure.

The larger vessel (16 ft x 40 ft) focused on mid-channel areas and moved positions every 7.5
minutes with a 50% overlap. The smaller vessel (8 ft x 40 ft) focused on the nearshore or smaller
UV-C Combo sites and changed positions every 10-15 minutes with sufficient physical overlap
(several feet) to ensure complete exposure of each area. For detailed reporting on UV-C
treatments in 2024 see Appendix L. UVC Light Aquatic Invasive Plant Control Pilot Project-
Summary of Treatment Field Activities for the 2024 Treatment Season.

The frequency and timing of UV-C Only and UV-C Spot treatment sites are summarized in Table
1-1. Generally, the full-site (UV-C Only) treatments required 4 to 5 days; combination treatments
took 3 to 4 days; and UV-C Spot treatments (Group B UV) took one half- to one day depending
on the area size. The UV-C Spot areas were delineated by GPS-generated polygons so that re-
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treatments and monitoring for nutrients and macrophytes could be done in the correct locations
(see Appendix C, E, and Y).

1.8.3 Diver Assisted Suction Harvesting (DASH)

The DASH method was used to collect and remove AIP from localized infestations. Maps for
DASH sites in Year 3 were provided to the dive team and monitoring crews. The dive crew also
used shoreline (docks) landmarks and GPS to confirm removal boundaries. The DASH methods
used in Year 3 were the same as in Year 2.

DASH is done using a pumped-venturi suction generating flow system so that divers could direct
hand-pulled plant material into the end of the suction tube that deposited the plants into a fine
mesh (3 mm pore) fAsocko retained IiThea ic®@c&iovicra@t l
pl ant materi al and all owed water to pass through.
capacity, the contents were transferred to 40-gallon plastic pails and weighed. During a DASH
event, separate sub-samples of the removed plants were saved in 5-gallon pails for drying to later
count the number of turions removed. During the DASH operations, a topside crew member used
a hand-held screennet@3mmpores) t o remove floating surface frag
actions. Divers could usually finish clearing a 2,000 sq ft area within a day (Appendix M. Standard
Operating Procedures). [Note that the data from these turion counts and the rake samples were
used to estimate the Apr op Sectioh BSOS 4pFigeeslsdjr e descri b

1.8.4 Laminar Flow Aeration (LFA)

The LFA system is comprised of air compressors and a series of anchored air diffusers that
constantly produce a stream of bubbles in the water column. The LFA system mixes the water
column and increases oxidation of organic material and may reduce availability of nutrients that
encourage the growth of algae. In addition to Site 26, in which LFA was installed in 2019, Sites
25 and 27 had LFA systems installed in late 2022 (Figure 1-1). The LFA system in Site 27 was
manually turned off for the winter in December 2024. This system was shut off due to winter
recreation by homeowners residing around Lake Tallac.

Note that two Group B UV-C Spot treatments, two BB installations, and two DASH treatments
were also completed in 2024 in LFA Site 26 (Figure 1-1). These additional Group B methods were
added due to the increased presence of Curlyleaf pondweed in LFA Site 26 between 2022 and
2024 to reduce further expansion of this aggressively spreading invasive plant.

1.8.5 Example of Group B Treatment Area Detail

A detailed view of LFA Site 26 (Figure 1-1) shows the arrangement of three Group B Treatment
Areas (BB, UV-C Spot, and DASH) and). the relatively small DASH and BB area comprising
Group B compared with the UV-C Spot treatment. As noted above, the three Group B methods
were in response to increases in AIP, especially Curlyleaf pondweed, in this site. Group B
treatments were evaluated by adjusting (increasing) the number of rake samples per square foot
compared with the CMT (LFA) site as a whole. [Note: The broader scale hydroacoustic scans do
not consistently distinguish the small Group B areas from the biovolume of the entire Site.] This
approach for evaluating Group B treatments is described in detail in Appendix E.

The Group B locations in Figure 1-1 show two polygons outlining the area added to the 2023 treatments in
2024. Similar detailed maps showing all Group B locations are provided in Appendix E.
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Figure 1-1. Group B area configurations (polygons) in LFA Site 26.

Annual Reporti Year 3 02/28/2025
Page 8



Tahoe Keys Property Owners Association Tahoe Keys Lagoons Aquatic Weed
Control Methods Test

1.9 Installation of Contingency Sub-surface Aeration Systems
This contingency was not needed in 2024 because no herbicides were applied, and no barriers

or turbidity curtains were installed. The only fAsubsurfaceodo aer athd on sys
LFA systems installed in LFA Sites 25, 26, and 27.
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2.0 MONITORING CONTEXT AND CONDITIONS
2.1 Continued Group A (Non-Herbicide) Treatment Monitoring

UV-C Only, UV-C Combo, and LFA control methods were continued in 2024 from 2023. The same
monitoring was also continued as stated in the QAPP, MMRP, and MRP.

2.2 Group B Monitoring

The types of monitoring in 2024 associated with each Group B method are summarized in Table
2-1, consistent with monitoring conducted in 2023 (see Appendix N. Data Completeness Table

and Evaluation). However, since-badditeiromalmoiv@adst A 3¥Cuenti al
treatments were made in 2024, additional macrophyte rake sample surveys were conducted, and
additional nutrient samples were t akearcompliancd owi ng

with the MMRP. (Table 2-1).

Table 2-1. Group B Methods Monitoring Action (MMRP Requirements; QAPP)

Monitoring Action Bottom Barrier UV-C Spot DASH
Treatments Treatments Treatments
Nutrients: None Pre/Post treatments. None
Total P, Total N, Additional samples
Ortho P, TKN, were taken following
Nitrate+Nitrite iSequerW-Cal
treatments
Turbidity Pre/ Post Installation None During diver activity
and Removal Additional turbidity

measurements were
made during
AfSequenti al

treatments.
Macrophyte Surveys Pre/ Post Installation Pre/ Post UV-C Pre/Post Diver activity
(Rake sampling) and Removal; at 14- treatments based on Within 7 to 10 days
day intervals after UV-C treatment after each of two DASH
Removal Schedule. Additional Treatments. Additional
rake samples were rake samples were
taken pre- and post- taken pre- and post-
iSequential |[ASequenti al
treatments treatments

(Modifications to 2024 CMT monitoring are indicated in bold type.)

2.3 Notifications

A List of Correspondence with Permitting Agencies, TKPOA Homeowners, and Stakeholders from
Year 3 Activities (through December 31, 2024) is provided in Appendix O. List of Year 3 Emalil
Correspondence with Permitting Agencies, TKPOA Homeowners, and Stakeholders.

2.4 Unreliable or Uncertain Data

Data obtained from field monitoring were reviewed by respective contractors, TKPOA staff
technicians, and SEA data managers (Appendix P. QAQC Documentation). Any omissions or
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suspect or incorrect data were either confirmed or not included in summary tables or graphs and
were noted in descriptions of the data.

2.5 Missing Data or Missing Monitoring Events

When miniDOTs went missing, malfunctioned, or were damaged by vessels, the data from
istandar do we e kronitoringavaseoften gutfidehtitot pyovide some of the missing
data. However, some gaps remained, which are noted in the miniDOTs data and summary graphs
(Appendix D. Record of miniDOT Issues).

2.6 Control Sites in West Lagoon and Lake Tallac (Sites 16, 17, 18, 7, 20, 21)

Monitoring in Control sites was done so that potential effects of CMT treatments (Continuation of
Group A and Group B treatment methods) could be detected. For a three-year project, such as
CMT, the year-to-year environmental variations can complicate comparisons. It is assumed that
yearly variations would affect Control sites as much as treatment sites so comparisons within the
same year would usually be considered valid. However, the CMT goal was to determine the
effects of multi-year treatments. The main difference in conditions between Year 1 and Year 3
was the continued increase in water depth within the West Lagoon. Between 2022 and 2024,
water depth increased by approximately 6 feet. These changes also affected untreated reference
Control sites. For example, plant growth in Control sites in 2024 was denser than in 2023, but not
as dense as in 2022 (Figure ES-3).

2.7 Examples of Year 3 CMT Group B Methods

Group B methods used in 2024 were, with some minor exceptions, in the same CMT sites as in
2023 to determine if the Group B methods could sustain control achieved in Year 1. This was
determined by comparing effects on plants in the CMT untreated reference Control sites (see
Figure 1-1 as an example Group B Treatment location in Site 26). Examples of these types of
graphs are provided in Figures 2-1, 2-2, and 2-3. The detailed complete efficacy results are
provided in Appendix E.

Red Bars= DASH Areas Red Bars= UV-C Spot Areas
Blue Bars = Untreated Controls Blue Bars = Untreated Controls
(@) (b)
60 -
60 %
§ _ E 40 T
S 40 2
(' - L] .
e )
LUl my
, ha AAANTTTY
i i i 1 Jul Oct
0 - = io ti = Begins Biweekly Period Start Date
u C

Biweekly Period Start Date

Figure 2-1. Example of Year 3 RF in the Group B treatment areas in the original Endothall treatment
sites (1, 2, and 3). DASH (a) and UV-C Spot (b) treatments began in late June-early July (arrows) The
red bars represent RF in the Group B methods areas compared with average of Control sites (blue
bars).
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Green= Bottom Barrier Areas Green= UV-C Spot Areas
Blue Bars = Untreated Controls Blue Bars = Untreated Controls
(@) (b)
60 60
@ a2
14} QQ
= £
LID_ 40 LE 40
2 2
[1+] (4]
B I I I I N I Ii ‘I
L i I k L i iﬁi L
Jul Om
Bottom Blweekly Period Start Date Blweekly Period Start Date
Barrier Bottom Uv-C
Installed Barrier Begins
6/17/2024 Removed 6/14/2024
10/92024

Figure 2-2. Year 3 CMT effects of Group B treatments in sites originally treated with Triclopyr in
2022. (a) Example of Year 3 RFin Group B BB in Site 9; (b) example of Group B UV-C Spot treatment

in Site 8.

Purple Bars= DASH Areas Purple Bars= UV-C Spot Areas
Blue Bars = Untreated Controls Blue Bars = Untreated Controls
(a) DASH
Begins
60 8/11/2024 80
» w
S 40 2 40
L
g 2 i
= o]
I I i ' ' I I
ii““ 1 iiiiL iil ikl ““i k-
Jul Oct
Biweekly Period Start Date VG Blweekly Period Start Date

Begins
5/30/2024

Figure 2-3. Year 3 CMT effects of Group B treatments in Site 26 in which LFA has been used since
2019 (see Figure 1-1 for locations of Group B areas.) (a) DASH treatments; (b) UV-C Spot treatments.

2.8 Photosynthetically Active Radiation (PAR) Monitoring

PAR was measured monthly to compare underwater light levels associated with some of the CMT
treatments and umMLIC@Raspherital FAR datettor wds ssed to measure light
at 0.5 m intervals to obtain a PAR profile. Since light is a major driver of plant growth, this data
may help explain changes in species composition and abundance of macrophytes at different
depths, and particularly in very deep areas resulting from increasingly higher water levels in 2023

and 2024 (see CMT Year 2 Annual Report).
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Three major trends in PAR in the lagoons can be observed in the data from 2023 and 2024:

(1) Maximum PAR below the water surface occurs in early spring and gradually decreases by
middle to late summer due to increased phytoplankton (algae) and increased aquatic plant
leaf canopy cover;

(2) Deep water in 2024 reduced the habitats that have optimal PAR for aquatic plant growth;
and

(3) PAR levels in the West Lagoon decreased far more rapidly with depth compared to levels
just offshore in Lake Tahoe proper (Figure 2-4).

The seasonal pattern of PAR inthe springWe st L agoon A ldhivgdardy growtheof the 6
previous fall-sprouted Curlyleaf pondweed in deep areas because the plants have already
developed leaves that capture the energy for photosynthesis before other species develop leaves.
This may explain the observed abundance of Curlyleaf pondweed in the deepest areas of the
CMT sites. Additional data on PAR methods is provided in Appendix M.

Comparison of PAR in Site 26 (LFA) Mid-Channel Comparison of PAR in Tahoe Throughout the 2024 Season
Throughout the 2024 Season 2000
1800
1600
Apdl & 1400

£
o May 5o 1200
—a— June 5 1000

April
*— May

umal/m*2/s
ly Active

—&— June

o— July
—o— August
600 o September
400 —e— October
200

0
(b) 0.1 05 10 1.5 20 25 3.0 35

—o— July 800
—e— August

#— September
—8— October

Photosynthetically Active Radiation

(a)
Figure 2-4. PAR depth profiles in (a) LFA Site 26 and (b) Lake Tahoe (offshore).

Figure 2-4 shows that, in the LFA Site 26, the spring (April-May) PAR is adequate for active
submersed plant growth (>150 umol/m2/sec), and reaches 4 meters deep, but by July, these PAR
levels only reach about 2.5 meters. PAR levels in Lake Tahoe change very little from the surface
to 3.5 meters. The dashed line for Site 26 indicates PAR levels adequate for rapid AIP growth.
These data show that light can be a growth-limiting factor in the Keys lagoons, particularly in
deeper areas. However, some AIP such as Curlyleaf pondweed are able to establish under low-
light conditions (see Table ES-3 and Figure ES-3).

2.9 Assessment of Monitoring Completeness

Overall monitoring completeness was 98% for Year 3 activities. The specific monitoring activity
and respective completeness is shown in Table ES-2 of this report. A detailed description of Year
3 monitoring activities including the referenced table is provided in Appendix N. The most common
instance of incomplete monitoring was due to loss, malfunction, or vessel damage of the

may

temperature/dissol ved 050 ) (fppendix | D). gThese sminiDOfismaren i DOT

inspected and downloaded weekly but are otherwise un-attended. In most cases of data-losses,
the weekly mid-depth sonde DO and Temperature measurements were able to substitute for the
missing miniDOTs data.
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3.0 WATER QUALITY MONITORING
3.1 Control Sites in West Lagoon (Sites 16, 17, 18, 7)

3.1.1 Continuous Temperature and Dissolved Oxygen (DO) (miniDOT Data)

Patterns of temperature and DO in Control sites were similar to Year 2 (2023) conditions, even
though inflows and total water volume in the Keys resulted in two feet deeper water in 2024. Three
of the Control sites had DO levels just below the 5mg/L threshold limit, but Site 7 showed the
lowest bottom water DO (below 5 mg/L from July to October) (Figure 3-1d). The decreased DO
in untreated Control sites was not a result of CMT activities but was most likely due to poor mixing
of the water column. [Note: Nutrient levels are provided in graphs summarizing data from the
various treatment sites (see Section 4.0)]
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Temperature 7 Day Averages
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Temperature 7 Day Averages
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Figure 3-1. (a-d) Temperature and DO in Control sites in 2024: 16(a), Site 17(b), Site 18(c), and Site
7(d). [Note: the horizontal line at 5 mg/L is the WQO for minimum DO.]
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3.2 West Lagoon and Lake Tallac CMT Treatment Sites: Mid-Depth Temperature, DO,
pH, Conductivity, Turbidity, ORP, DO

The following graphs compare mid-depth water quality variables in 2024 Control sites with 2023
and 2024 CMT sites where different control methods were used. Generally, for Lake Tallac
(Figure 3-2) and for the West Lagoon (Figures 3-3, 3-4, 3-5), water quality variables in sites
treated with herbicides in 2022 were very similar to the untreated Control sites in Year 3. Similarly,
water quality variables in UV-C Only Site 23 (Figure 3-6) were similar to Control sites in 2024.
This suggests that variations from Control Site water quality values in 2023, which may have
resulted from the massive increase in water volume from 2022 to 2023 of water, were not evident
by 2024. The temperature and DO patterns at mid-depth were consistent with t he s
temperatures (maximum 25°C) and DO record by the miniDOTSs (see Figure 3-1). DO was above
5 mg/L except for transient occurrences below 5 mg/L in June in Endothall sites in 2024 and
June/July in 2023 (Figure 3-2). In nearly all treatment sites, including UV-C Only and LFA sites,
mid-summer and late summer showed a peak in turbidity. Turbidity was generally highest in 2023.
However, in 2024, turbidity in treatments sites and Control sites were very similar. All treatment
and Control sites had pH level above the WQO (pH 8.5) during part of the summer months. The
elevated pH was not due to the CMT but was likely due to photosynthesis in AIP and native
aguatic plants. Conductivity was either stable, or gradually increased between spring and fall,
which is typical and reflects increases in dissolved constituents, particularly during late summer
senescence. Some increase in conductivity may also be due to mid-summer senescence of
Curlyleaf pondweed and native pondweed such as Leafy Pondweed.
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Figure 3-2. 2023-2024 Mid-depth water quality variables in Lake Tallac 2022 Endothall site.
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Comparison of 2023 and 2024 Average Water Temperature in
Sites 10,11 (Endothall + UV) and Sites 16,17,18 (Control)
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Comparison of 2023 and 2024 Average Turbidity in
Sites 10,11 (Endothall + UV) and Sites 16,17,18 (Control)
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Figure 3-3. 2023-2024 Mid-depth water quality variables in the West Lagoon 2022 Endothall-UV-C
Combo sites. [Note: Endothall was applied in 2022 only, followed by UV-C treatments in 2023 and

2024.]
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Figure 3-4. 2023-2024 Mid-depth water quality variables in the West Lagoon 2022 Triclopyr sites.
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Comparison of 2023 and 2024 Average Water Temperature in

Site 12 (Triclopyr + UV) and Sites 16, 17, 18 (Control)
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Figure 3-5. 2023-2024 Mid-depth water quality variables in the West Lagoon 2022 Triclopyr-UV-C
Combo sites with 2023-2024 UV-C treatments.
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Comparison of 2023 and 2024 Average Water Temperature in
Site 23 (UV) and Sites 16, 17, 18 (Control)
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Figure 3-6. 2023-2024 Mid-depth water quality variables in the West Lagoon UV-C Only treatment

sites.
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Figure 3-7. 2023-2024 water quality variables in the West Lagoon CMT Laminar Flow Aeration (LFA)
sites.

3.3 Control and LFA Sites in Lake Tallac (Sites 20, 27)

3.3.1 Continuous Temperature and DO (miniDOT Data)

Temperature and dissolved oxygen general patterns in Sites 20 and 27 were similar in 2024
(Figure 3-8). However, two results of LFA use in Site 27 are clear compared with Control Site 20.
First, the temperature within the LFA site was uniform vertically with no evidence of a thermocline
forming. Second, DO remained uniform vertically and was sustained above 5 mg/L even when
DO fell below 5mg/L in the Control Site 20 during June-August (Figure 3-8). The lack of vertical
mixing in 2024 was noted in 2022 and 2023 as well. [Note: Control Site data from the miniDOTs
is contained in Figure 3-1 above.]
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Figure 3-8. Temperature and DO in Lake Tallac Control Site 20 (left graph) and Lake Tallac LFA Site
27 (right).

3.3.2 Lake Tallac Mid-Depth Water Quality Monitoring

The 2024 seasonal water quality patterns in Lake Tallac Site 19 that had been treated with
Endothall in 2022 were very similar to the water quality values in Lake Tallac Control Site 20 in
2024. In the West Lagoon, this similarity between sites previously treated with herbicides in 2022
and current values in West Lagoon Control sites suggest that in 2024, in general, water quality is
the same in Control sites as 2022 herbicide treated sites. (Figure 3-9).

Turbidity and DO were elevated in July in 2023 but were similar to levels in Control Site 20 in
2024. As in the West Lagoon CMT sites, pH was above WQO of 8.4 in the Control and Site 19 in
2024, but somewhat lower in 2023 (Figure 3-9).
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Figure 3-9. 2023-2024 Mid-depth water quality variables in Lake Tallac Control Site 20and 2022
Endothall Only Site 19.

3.4 Continuous DO and Temperature in 2024 CMT Treatment Sites

The following series of graphs were generated from the weekly averages of hourly recording of
DO and temperature uploaded from two sets of miniDOTs. One logger in each site was positioned
just below the surface (ca. 0.25 to 0.5 m below surface); the other logger was positioned 0.25 to
0.5 meters from the bottom in each site. Both miniDOTs were secured with an anchor at the same
location and downloaded weekly as in Years 1 and 2 of the CMT. [Note: Figure 3-1 shows DO
and Temperature for Control sites.]

In nearly all CMT Treatments, DO in some replicate sites declined below the WQO of 5mg/L in
mid- to late summer. This was also true for some Control sites (Sites 18 and Site 7, Figure 3-1).
The low bottom water DO indicate lack of mixing due to development of a moderate thermocline
(warm water at the surface separated by cooler water near the bottom.) The LFA Sites 25, 26,
and 27 showed the most vertically uniform DO due to mixing by continuous aeration and did not
have any decline below the WQO of 5mg/L (Figure 3-1).

The temperature pattern was similar in most of the CMT sites, with a mid-summer maximum of
about 25°C. All sites, except LFA sites, developed moderate thermoclines evidenced by the
slightly lower bottom water temperatures and by the reduced DO near the bottom. LFA sites had
the most vertically uniform temperature which, as with DO, indicates that the aeration system
provided good mixing of the water column throughout the summer and fall.
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Overall, in 2024, no consistent pattern of DO or temperature differences was associated with prior
(2022) herbicide treatments, or with subsequent Group B or UV-C treatments, when compared
with the ranges of DO and temperature observed in the Control sites.
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Figure 3-12. 2024 DO and Temperature top and bottom water column for 2022 Endothall UV-C
Combo Sites 10 and 11. [Note: Site 15 was discontinued due to poor efficacy in 2022.]
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Figure 3-13. 2024 DO and Temperature top and bottom water column for 2022 Triclopyr UV-C Combo
Sites 12, 13, and 14 [Note: Site 12 received UV-C treatment in 2024 only.]
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4.0 YEAR 3 GROUP B UV-C METHODS: NUTRIENT SUMMARY

Three types of i GwecewsgediB2024t UVeCsSpomeamests, BB, and DASH.
These methods are described in detail in the Annual Reporti Year 2 and Year 2 Efficacy Report.
This section focuses on nutrient monitoring associated with the 2024 UV-C Spot treatment sites,
compared with nutrients in Control sites.

In the following graphs, the yellow bar represents nutrient sampling within the specific UV-C Spot
treatment site, and the other blue bars represent mean values of Control Sites 16, 17, and 18.
Only Total P and Total N are presented here. All sampling data and graphs are available in
Appendix Q. Directory of Tabular Data. Generally, UV-C treatments had variable effects on
nutrient levels, including some elevated levels of Total N and Total Phosphorus. As in Year 1 and
Year 2, nutrient levels in treatment and Control sites were consistently above target Lake Tahoe
levels (WQOs) as indicated with gray lines on the graphs that summarize nutrient data.

4.1 Nutrients Associated with UV-C Spot Treatments in 2024

41.1 Sites1, 2, and 3 (2022 Endothall UV-C Spot Treatment Sites)

The major trend in Total N and Total Phosphorous is that the UV-C Spot treatments in 2024 had
variable effects on Total N, but appeared to have been associated more consistently with elevated
Total P when compared with Control site levels (Figures 4-1 through 4-6). Elevated nutrient levels
may be a result of decomposing UV-C exposed plants that had recovered between each UV-C
treatment. The 2 to 4 weeks intervals between repeated UV-C treatments could provide sufficient
recovery time for plants to begin to re-grow.
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Figure 4-1. 2024 Total N and Total P in UV-C Spot areas at CMT 2022 Endothall Only Sites 1, 2, and
3 Blue bars are Control sites; Yellow bars are UV-C Spot areas.

4.1.2 Sites 5 and 9 (2022 Triclopyr Applications and 2024 UV-C Spot Treatment)

Elevated nutrient levels in Triclopyr Sites 5 and 9 were seen during 2022, but not as high as in
Endothall Only Sites 1, 2, and 3, probably due to the selective control of Eurasian watermilfoil that
left Coontail and some Curlyleaf pondweed intact. UV-C Spot treatments in 2024 at Sites 1, 2,
and 3 showed elevated Total N and Total P levels. For example, in Site 5, Total N was over twice
the level as in Control sites (Figure 4-2). In contrast to Site 5, Total N levels in Site 9 UV-C Spot
treatments were not significantly elevated, but Total P was elevated in Site 9 (Figure 4-3).
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Figure 4-2. 2024. Total N and Total P in UV-C Spot area at 2022 Triclopyr Site 5.
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Figure 4-3. 2024 Total N and Total P in UV-C Spot areas at 2022 Triclopyr Only Site 9.
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4.1.3 Site 26 (LFA UV-C Spot Treatment)

Fewer nutrient samples were taken in 2022 per protocol for LFA sites. The 2024 data shows that
the UV-C Spot treatments had no effect on Total N or Total P levels compared with Control sites
in 2024. The nutrient levels were lower than controls in 2022 but were similar to controls in 2023
(Figure 4-4).
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Figure 4-4. 2024 Total N and Total P in UV-C Spot/LFA area Site 26.
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4.2 Nutrients Associated with Continuation of UV-C Group A methods (Whole site
treatments and mid-channel only UV-C Combo Treatments)

UV-C Only treatments of entire sites began in 2022 and were continued in 2023 and 2024.
However, UV-C treatments planned for the mid-channel areas of UV-C Combo sites were delayed
until 2023. Therefore, the nutrient data associated with UV-C Combo treatments only pertains to
2023 and 2024.

4.2.1 Nutrients Associated with UV-C Only Sites

Monitoring for nutrients in UV-C Only sites (Sites 22, 23, 24) was scheduled based on UV-C
treatment dates and typically began within 10-14 days after treatments ended. The following
graphs show Total N and Total P. Other variables were measured, and that data is provided in
Appendix Q. In UV-C Only Sites 22, 23, and 24, variable increases in Total P were seen at some
sampling times in 2024 (Figures 4-5, 4-6, 4-7). Total P appears to be the nutrient most consistently
increased by UV-C treatments even though the changes are highly variable over the treatment
periods. As noted before, the gray lines on the graphs denote the WQOs.
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Figure 4-5. 2024. Total N and Total P in UV-C Only Site 22.
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Figure 4-6. 2024. Total N and Total P in UV-C Only Site 23.
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Figure 4-7. 2024. Total N and Total P in UV-C Only Site 24.
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4.2.2 Nutrients in LFA Sites 25, 27

LFA is intended to reduce the availability of nutrients and thereby reduce the growth of algae
(HABSs) and potentially reduce availability of nutrients for AIP growth. Neither LFA Site 25 nor LFA
Site 27 had a consistent effect on Total N or Total P in the water column (Figures 4-8 and 4-9).
However, LFA Site 26 appears to have shown slightly reduced Total N and Total P (Figure 4-4).
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Comparison of Total Nitrogen Comparison of Total Phosphorous
in Sites 16, 17, 18 (Control) and Site 25 (LFA) in Sites 16, 17, 18 (Control) and Site 25 (LFA)
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Figure 4-8. 2024. Total N and Total P at LFA Site 25 (West Lagoon).
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Figure 4-9. 2024. Total N and Total P at LFA Site 27 (Lake Tallac).
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4.2.3 Nutrients in UV-C Combo (2022 Herbicide Applications) and Sequential UV-C
(Post BB Removal) Sites

INn2022,UV-Ct r eat ments of desi gnat e dUVACQ o nehait meetnitosnd hse rt beis
not initiated due to lack of access for the UV-boats to these sites until early fall. Therefore, Year

2 (2023) was the first year in which UV-C was used at the UV-C Combo sites. However, UV-C

was only used in the mid-channel areas of the UV-C Combo sites. Therefore, Year 3 (2024) was

the second year that UV-C was used in these sites in mid-channel areas (dock end to dock end,

not shore-to-shore). The only shoreline CMT treatments were localized herbicide application

(Endothall or Triclopyr) made in 2022 (see Annual Reporti Year 1).

The data in Figure 4-10 through Figure 4-14 summarize nutrient levels in the UV-C Combo sites
and show that these treatments generally had no significant effect compared to Control sites on
Total N except Site 11 and initially at Site 13. However, Total P was elevated in Sites 8, 10, and
11in 2024, as well as initially at Site 13. Also, the Total N and Total P levels were above the WQO
threshold in Control and UV-C Spot treatment sites.
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Comparison of Total Nitrogen Comparison of Total Phosphorous
in Sites 16, 17, 18 (Control) and Site 8 (Triclopyr) in Sites 16, 17, 18 (Control) and Site 8 (Triclopyr)
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Figure 4-10. 2024. Total N and Total P in Site 8 after Sequential UV-C treatments following Bottom
Barrier Removal. [Note: Dark tan bars show nutrients in the water column above the area where
Sequential UV-C treatment was made.]
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Figure 4-11. 2024. Total N and Total P in Combination UV-C Endothall Application (2022) Site 10.
[Note: This is a continuation of a Group A UV-C method. Dark tan bars show nutrients in the water
column above the area where Sequential UV-C treatments were made. Light tan bars show nutrients
in water within the entire UV-C Combo Site 10.]
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Figure 4-12. 2024. Total N and Total P in Combination UV-Endothall Application (2022) Site 11;
continuation of Group A UV-C method.
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Comparison of Total Nitrogen Comparison of Total Phosphorous
in Sites 16, 17, 18 (Contrel) and Site 13 (Triclopyr + UV) in Sites 16, 17, 18 (Control) and Site 13 (Triclopyr + UV)
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Figure 4-13. 2024. Total N and Total P in Combination UV-C Triclopyr Application (2022) Site 13;
continuation of Group A UV-C method.

Comparison of Total Nitrogen Comparison of Total Phosphorous
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Figure 4-14. 2024. Total N and Total P in Combination UV-C Triclopyr Application (2022) Site 14;
continuation of Group A UV-C method.
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5.0 LFA TREATMENT SITES: MONITORING FOR CHANGES IN ORGANIC SEDIMENTS

LFA systems were installed in the Keys beginning in 2019 in Site 26 of the West Lagoon. The
number of LFA sites increased to include Site 25 in the West Lagoon and Site 27 in Lake Tallac
in 2022 (Figure ES-1). LFAisi nt ended to reduce organic con
potentially reduce available nutrients that drive the growth of algae and cyanobacteria. Measuring
the effect is difficult since the Keys lagoons have highly variable muck layers. This section of the
report describes new approaches taken to determine if LFA reduces organic matter or is
associated with reduced nutrients (Appendix I). However, since the assessments of LFA on
organic sediments will continue through spring 2025, the final report on LFA effectiveness will be
submitted as a supplementary report in June of 2025.

5.1 Use of #fASedi ment Targetd Pl ates

The LFA system is designed to increase DO at the sediment/water interface and thereby
accelerate degradation of accumulated sediment (muck). However, measuring unconsolidated
sediment (muck) levels is problematic because the depth of this material is highly variable in the
Keys lagoons and can be affected by boating and water currents,and of t en t he
muck is difficult to determine reliably.

511 Purpose of the Sediment fATarget o

The installation of fixed point ( arabkampliegd)ea
that can be repeatably observed by divers to determine how much sediment accumulates over
several months or years. The intent of these installations was to detect changes in sediment using
the hydroacoustic scanning system (Lowrance) or divers who could measure the sediment
deposited on the targets. In addition, sediment mesh bags and staff gauges were installed as
supplemental tracking methods to try to assess the effects that LFA may have on organic
sediment degradation.

5.1.2 Metal Sediment firargeto

Galvanized steel targets were constructed fromthegal vani z e d fullypesgribed & the
Year 2 CMT Annual Report. The pegboards were anchored by galvanized steel legs (two legs per
target).

513 I nstallation of Sediment ATargetso

Divers placed two sizes of targets in two different locations in LFA Site 26 on August 30, 2022,
and carefully pushed the target plates into the muck to the approximate level of the existing
sediment/ muck layer. Thi s provides a fAbaselined condi
sediment surface but was not covered with muck. The location of the plates is provided in the
Year 2 CMT Annual Report. The locations of the metal targets are shown below in Figure 5-1.

5.1.4 Sediment Accumulation

The amount (inches) of accumulated sediment on the metal target plates was measured on
September 29, 2023, thirteen (13) months after installation, and on October 23, 2024, twenty-
seven (27) months after installation of the metal sediment target plates. For both target plates,
there appears to be about 50% to 70% loss of accumulated sediment on the targets between
2023 and 2024. Since the target plates will remain in place through 2025, additional data will be
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collected in 2025 and provided in subsequent supplemental reports on LFA effects. The data
collected to date are summarized in Table 5-1.

Table 5-1. Accumulated Sediment on Metal Target Plates in LFA Site 26 after 13 and 27 Months

Target Plate Location

Site 26 MNorth Date Measured: Sedimentation Time (months) Inches of Sediment Cubic Feet of Sediment per Sgft
Size: 10.7 sqft 9/29/23 13 4,75 0.39
10/23/24 27 2.5 0.21
Site 26 South
Size: 5.3 sqft 9/29/23 13 7.25 0.6
10/23/2024 27 2.25 0.19
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Figure 5-1. Location of Metal Sediment Target Plates, Sediment Mesh Bags, and Staff Gauges.

5.2 Use of Fine-Mesh Sediment Degradation Bags

As stated above, one of the primary goals of sustained use of LFA is to reduce the organic,
sediment (muck) layer in the Tahoe Keys lagoons. Reduction of the muck organic matter (OM)
and the potential reduction of sediment-available nutrients (N, P) could reduce the frequency and
occurrence of Harmful Algal Blooms and possibly reduce Aquatic Invasive Plant (AIP) biomass.
The deployment and twice-per year sampling and sediment analysis of fine mesh bags containing
native organic sediments was fully described in the Year 2 CMT Annual Report.
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In 2024, additional replicated mesh bag samples were retrieved and their contents analyzed for
percent organic matter and nutrients as in Year 2 of the CMT. The list of mesh bags and their
contents is provided in Table 5-2.

The sediment contents analysis is summarized in Figure 5-2. The percent organic matter was
similar between sampling dates (4% OM). However, two changes were observed in mesh bag
analysis: Absence of ammonia and reduced Total N in bags sampled in the fall. The presence of
ammonia in spring may be due to over-wintering conditions: low DO and low biological activity.
Similarly, the lower Total N in the fall may be due to microbial processes throughout the warmer
summer months. Since this assessment of LFA effects will be continued through 2025, further
results will be provided in a supplemental LFA report.

Table 5-2. Muck Bag Weight and Color Codes

Muck Collection Date |Site| Color Code | Volume (mL) | Weight (g) | Installation Date | Installed By
10/23/2023 26 |Green 400 440 10/24/2023 MH, LA, KT
10/23/2023 26 |Green 400 420 10/24/2023 MH, LA, KT
10/23/2023 26 |Blue 400 480 10/24/2023 MH, LA, KT
10/23/2023 26 |Blue 400 460 10/24/2023 MH, LA, KT
10/23/2023 26 |Red 400 400 10/24/2023 MH, LA, KT
10/23/2023 26 |Red 400 400 10/24/2023 MH, LA, KT
10/23/2023 25 |Green 400 460 10/24/2023 MH, LA, KT
10/23/2023 25 |Green 400 460 10/24/2023 MH, LA, KT
10/23/2023 25 [Blue 400 460 10/24/2023 MH, LA, KT
10/23/2023 25 |Blue 400 460 10/24/2023 MH, LA, KT
10/23/2023 25 |Red 400 440 10/24/2023 MH, LA, KT
10/23/2023 25 |Red 400 440 10/24/2023 MH, LA, KT
10/23/2023 27 |Green 400 460 10/24/2023 MH, LA, KT
10/23/2023 27 |Green 400 460 10/24/2023 MH, LA, KT
10/23/2023 27 |Blue 400 460 10/24/2023 MH, LA, KT
10/23/2023 27 |Blue 400 480 10/24/2023 MH, LA, KT
10/23/2023 27 |Red 400 480 10/24/2023 MH, LA, KT
10/23/2023 27 |Red 400 480 10/24/2023 MH, LA, KT
10/23/2023 7 |Green 400 460 10/24/2023 MH, LA, KT
10/23/2023 7 |Green 400 460 10/24/2023 MH, LA, KT
10/23/2023 7  |Blue 400 420 10/24/2023 MH, LA, KT
10/23/2023 7  |Blue 400 440 10/24/2023 MH, LA, KT
10/23/2023 7 |Red 400 460 10/24/2023 MH, LA, KT
10/23/2023 7 |Red 400 440 10/24/2023 MH, LA, KT
10/23/2023 16 |Green 400 440 10/24/2023 MH, LA, KT
10/23/2023 16 |Green 400 420 10/24/2023 MH, LA, KT
10/23/2023 16 Blue 400 440 10/24/2023 MH, LA, KT
10/23/2023 16 Blue 400 460 10/24/2023 MH, LA, KT
10/23/2023 16 |Red 400 420 10/24/2023 MH, LA, KT
10/23/2023 16 |Red 400 460 10/24/2023 MH, LA, KT
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(a) Mesh Bags-LFA and Controls: Spring 2024
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(b) Mesh Bags- LFA and Controls: Fall 2024
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Figure 5-2. 2024. Analysis of Mesh Bag contents in LFA and Control sites in Spring (a) and Fall (b)
[Note: Circles indicate significant changes in levels of ammonia and Total N between Fall and

Spring.].
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6.0 EXAMPLES OF 2024 GROUP B TREATMENTS EFFECTS ON AIP

The details of AIP and native plant occurrences and abundance are provided in the CMT Year 3
Appendix E. However, some examples of this data are instructive and help provide an initial
overview of the status of target AIP in the third year of the CMT. The metric used is RF, which is
a ranking of the amount of all plants on a single rake sample. Usually, 30 rake samples were
taken every 14 days in each CMT site. When Group B methods were applied early and frequently,
they were found to reduce AIP abundance within the treated areas.

6.1 UV-C Only Sites 22, 23, and 24

Early and frequent use of UV-C can significantly reduce AIP abundance. If repeated UV-C
treatments are delayed too long (for example several weeks), then plants may recover or the
treated site may be re-infested by adjacent plants or by plant fragments. Figure 6-1 shows the
effects of UV-C Only treatments on AIP where blue bars are untreated reference Control sites
and purple bars show RF where UV-C treatments were made.

Comparison of Rake Fullness Comparison of Rake Fullness Comparisan of Rake Fullness
in Sites 16, 17, 18 {Control) and Site 22 (UV) in Sites 16, 17, 18 (Control) and Site 23 (V) in Sites 16, 17, 18 (Control) and Site 24 (UV)
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Figure 6-1. 2024 Effect of UV-C Only treatments on abundance of AlP.

Rake Fullness (%)

6.2 UV-C Spot Treatment in LFA Site 26

LFA alone had no effect in reducing AIP, but LFA sites also exposed to UV-C showed much lower
AIP abundance. Figure 6-2 compares RF within Site 26 LFA treatment areas, and LFA Site 26
with UV-C Spot treatments to Control sites RF. UV-C treated areas were almost consistently lower
in AIP abundance than Control or UV-C untreated areas of Site 26.
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Comparison of Rake Fullness
in Sites 16, 17, 18 (Control) and Site 26 (LFA)
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Figure 6-2. RF in LFA Site 26 in which a large area was exposed to UV-C Spot treatments.

6.3 DASH Treatments in Sites 13,14, 11

From July to November, DASH reduced AIP abundance by 75 to 90% compared to Control sites
and compared to areas within these sites where DASH was not used.

Comparison of Rake Fullness Comparison of Rake Fullness
in Sites 16, 17, 18 (Control) and Site 13 (Triclopyr + UV) in Sites 16, 17, 18 (Control) and Site 14 (Triclopyr + UV)
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Figure 6-3. 2024 Effectiveness of DASH on AIP abundance in UV-C Combo sites. Note:
DASH started 7/17 in Site 13 and the first post-DASH rake sample was 7/29. DASH started 7/15 in
Site 14 and the first post-DASH Rake was the same day (7/15).
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Figure 6-4. Effectiveness of DASH on AIP abundance in UV-C Combo Site 11 in 2024. DASH started
7/8 and the first post-DASH rake sample was 7/15.
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