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Tahoe Keys Lagoons Aquatic Weed 
Control Methods Test

CMT Project Overview

ÅInnovative approach to 
ŎƻƴǘǊƻƭƭƛƴƎ [ŀƪŜ ¢ŀƘƻŜΩǎ ƭŀǊƎŜǎǘ 
aquatic weed infestation
ÅNew tools for control
ÅOne time use of aquatic herbicides
ÅPhysical methods for long-term                                                      

maintenance



Invasive Aquatic Plants in Lake Tahoe
ÅEurasian watermilfoil and curlyleaf pondweed

Why Control AIS
Å{ŜǾŜǊŜ ƛƳǇŀŎǘǎ ǘƻ [ŀƪŜ ¢ŀƘƻŜΩǎ ŘŜƭƛŎŀǘŜ 

ecosystem
ÅOutcompete native species
ÅHabitat for other invasives
ÅConcentrate excessive nutrients
ÅReduce clarity
ÅFouls the nearshore

Å¢ƘǊŜŀǘŜƴǎ ǘƘŜ ¢ŀƘƻŜ wŜƎƛƻƴΩǎ Ϸр ōƛƭƭƛƻƴ 
recreation-based economy

AIS Impacts



Stakeholder Engagement
ÅEnsure transparency
ÅStart with a test
ÅComprehensive environmental 

analysis

CMT Project Timeline

Control Methods Test
ÅMultiple tools
ÅMeasure efficacy and conditions
ÅIdentify long-term solutions

ωPublic 
engagement

ωPlanning

ωBaseline data

ωAnalysis

2019 - 
2021

CMT Year 1

ωUV, herbicides, 
LFA

ωMonitoring

2022
CMT Years 2 & 3

ωUV, bottom 
barriers, LFA, 
DASH

ωMonitoring

2023 - 
2024

ωCompile Data

ωAssess overall 
efficacy

ωScientific review

ωLong-term solution

2025+

https://tahoekeysweeds.org/timeline/



Control Methods Test
ÅThree-year+ test
ÅMultiple control methods
ÅYear 1- knockback
ÅAquatic herbicides and UV light
ÅGoal of 75% reduction

ÅYears 2+
ÅMaintenance and spot treatments
Å All non-chemical

ÅContinuous treatment
ÅLaminar flow aeration

ÅRigorous monitoring and data 
collection

CMT Project Implementation



Summary of  CMT Year Two 
Results

Å Continued Effectiveness of 
Group A Treatment Methods

ÅImplementation of Group B 
Treatment Methods

ÅEffectiveness of Group B 
Methods

ÅNutrients and Water Quality

ÅEffects of Water Levels (2022, 
2023, 2024)

ÅYear Three Planning
 

Group B Method:

Diver Assisted 

Hand Harvesting 

(DASH)

Sprouting Curlyleaf 

pondweed turions: 

Increased Threat to 

the Keys and Lake 

Tahoe 



Year Three Strategy of the CMT
 

Year One

Group A Methods:

UV-C, LFA, 

Herbicides,      

Combinations

Year Two

Group B Methods:

Diver removal (DASH)

UV-C

Bottom barriers

Continued LFA

Year Three

Group B Methods:

Diver removal (DASH)

UV-C

Bottom barriers

Continued LFA

Goal/Strategy:

Å Knock  down biomass

Å Arrest spring growth

Å Prevent turion formation

Å Do this Selectively !

Goal/Strategy:

Å Evaluate Year 1 effects

Å Select Group B sites

Å Sustain control

Å Prevent turion formation

Goal/Strategy:

Å Evaluate Year 2 effects

Å Select Group B sites

Å Sustain control

Å Prevent turion formation

Environmental Monitoring:  TKPOA Staff and Contractors, TRPA Staff and Contractors

Note: To determine the effectiveness of CMT treatments on aquatic plants,  30 rake samples are taken 

per site every 2 weeks, totaling nearly 8,000 rake samples each year. 

Hydroacoustic scans are done every two weeks to provide a total ñbiovolumeò of aquatic plants.



Overview (Heat Maps) from August 2022 and August 2023

Areas in Green= Low AIP abundance 

Areas in Yellow= Moderate AIP abundance 

Areas in Red= High AIP abundance

Note Loss of AIP Control in/around Site 19: Lake Tallac in 2023 (Area C)



CMT Year 1 ï 2022

Effectiveness of Treatments:

ÅEndothall controlled all target AIP;  Eurasian watermilfoil was nearly eliminated in 

Endothall treatment sites. (>95% control)

ÅTriclopyr controlled Eurasian watermilfoil (Selective: As expected it did not control Coontail).

ÅUV Light Controlled most target plants (50% to 75%), but less effective on Coontail and less 

effective in ñshorelineò areas between docks. 

ÅDesirable native (Elodea) was unaffected by herbicides and even increased in some areas.

ÅSufficient control of target plants was obtained to warrant Year 2 Use of Non-Herbicide Group 

B Methods:  75% Reduction of Biovolume.

Å Most Successful Treatments were Endothall, Triclopyr, and UV-C; but not LFA

Summary of CMT Treatment Effectiveness Actions

 in  Year 1 

Year 2 Treatment 

Decisions





CMT Year 1 Treatment Sites  

(Untreated Reference Sites are 

white) 

Lake Tallac

LF

A



Lake Tallac

CMT Year 2 Group B Areas 

within CMT Sites 

(Untreated Reference Sites are 

cross-hatched)

LF

A



CMT Year 2 ï 2023   Actions:

ÁConducted Spring macrophyte surveys

ÁAssigned sites for Group B methods

ÁInstalled bottom barriers (3 types of materials)

ÁUV - spot treatments 

Á UV treatments started in ñcombinationò sites treated with herbicide in 

2022

ÁDiver Assisted Hand Harvesting (DASH)

ÁExpanded use of LFA (3 Sites including Lake Tallac)

ÁMonitoring continued: water quality, nutrients, local turbidity where 

DASH and bottom barriers used,  effectiveness of treatments (Efficacy), 

effects of LFA on ñmuckò

Summary of CMT Actions in  Year 2



CMT YEAR 2:  Seasonal Scale Rating of Bottom Barrier Effectiveness



CMT YEAR 2:  Rating of DASH Effectiveness



CMT YEAR 2:  Rating of UV-C Light Effectiveness



Effectiveness of Treatments:

Å2022 Endothall and Triclopyr Sites retained excellent control of targeted AIP: Eurasian watermilfoil 

nearly absent except in controls, LFA, and newly submerged shoreline.

ÅOccurrence of desirable native (Elodea) increased in some sites by >20%

ÅRepeated DASH sustained 75% control of AIP in most areas

Å Bottom Barriers had mixed success:

In some areas coontail and curlyleaf pondweed re-emerged after barriers were removed in Fall 2023. 

  Note: curlyleaf emerged from existing turions once barriers were removed

ÅRepeated UV Spot treatments were effective

ÅWater quality was generally better than in 2022: higher water volume and lower overall plant biomass

ÅLFA did not affect AIP

Summary of Year 2 RESULTS



Blue Bars= 

Untreated 

ñReference Sitesò

Abundance 

of Plants



Blue Bars= 

Untreated 

ñReference Sitesò

Abundance 

of Plants



LFA Site 26

April 2024

Curlyleaf pondweed
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Blue Bars= 

Untreated 

ñReference Sitesò

How Often 

Eurasian 

watermilfoil  

Occurred 

in a 

sample?



Year 2 (2023) Monitoring: 
Water Quality Results Summary 

ÁpH:  Generally had similar pattern in untreated reference sites and CMT 
treatment sites.  However,  pH typically exceeds 8.5 by mid-summer due 
to plant and algae growth.

ÁDissolved oxygen was depressed near the bottom in most sites including 
untreated reference sites. 

ÁTurbidity was lower than in Year 1 in all sites, but increased gradually in 
July/August likely due to algal growth during the warmest period.

ÁVery few HABs incidences and these were less severe than in 2022.



CMT Year 1 ï 2022

Conditions: 

ÅVery low water levels

ÅLengthy deployment of turbidity 

curtains

ÅCurtains contributed to 

ñstagnantò conditions for 4 

months

ÅLow Dissolved Oxygen (DO) at 

bottom

ÅLow water>high 

temps>increased  HABs

ÅHigh turbidity

ÅPersistent detectable levels of 

Triclopyr 

CMT Year 2 ï 2023

Conditions: 

ÅHigh water: 4 feet deeper than in 2022

Å10 to 15% more shoreline under 

water 

Å>More habitat for AIP in these 

previously untreated areas

ÅHigh water led to low light below 12 

feet depths 

ÅLow light led to about 50% lower 

macrophyte biomass

Comparison of Environmental Conditions: Year 1 and Year 2



CMT Year 3 ï 2024

Conditions: 

ÅEven higher water: 2 feet higher than in 2023 (6 feet deeper than 

in 2022)

ÅAbout 2-5 % more shoreline under water than in 2023 

ÅMore habitat for AIP in these previously untreated areas

ÅCurrently water clarity (late May) is excellent: Promotes plant 

growth

ÅEarly Spring proliferation of curlyleaf pondweed - especially in 

deeper areas

ÅCurlyleaf pondweed turions are beginning to form NOW

Comparison of Environmental Conditions: 

Year 1 and Year 2- and Year 3



Years 2 and  3 Group B Method 
Treatment Areas

Total Bottom Barriers Square Footage32,928 38,852

Percent  Increase  in 2024 18%

Total DASH Square Footage
48,841 60,641

Percent Increase in 2024
24%

Total UV-C Spot Square Footage
67,424 155,024

Percent Increase  in 2024
130%

Bottom Barrier Areas:

Diver Assisted Hand Harvesting (DASH) Areas:

UV-C Spot Treatment  Areas:

2023 2024 (Year 3)



UV-C Treatments:

üAdditional UV treatment boat will improve logistics and capacity

üAll UV-Only sites will be treated (Sites 22,23,24)

üIn Combo sites, mid-channels will receive 4 to 5 treatments

üUV Spot treatments will be increased to encompass more mid-channel areas

ü Add UV Spot treatments may be used after bottom barriers are to control sprouting 
curlyleaf pondweed turions. 

CMT Year 3 (2024):  Adaptive Modifications for 

Group B Methods and Site Selection 

Bottom Barrier Treatments:

üSize of area will be expanded by nearly 20%

ü Barrier will be installed earlier within a 3-4 week window (May/June)

ü Barriers will be maintained 30 to 45 days longer than in 2023

DASH:

üDivers will start earlier than in 2023

üAdded three more sites

üRepeats at least 2x in all and 3x in half the DASH areas (CLP Control)

üEnhanced recording  for number of turions and AIP species removed at each event.

üDASH may be used after bottom barriers are removed to remove sprouted curlyleaf turions.



Stakeholder Engagement
ÅEnsure transparency
ÅStart with a test
ÅComprehensive environmental 

analysis

CMT Project Timeline

Control Methods Test
ÅMultiple tools
ÅMeasure efficacy and conditions
ÅIdentify long-term solutions

ωPublic 
engagement

ωPlanning

ωBaseline data

ωAnalysis

2019 - 
2021

CMT Year 1

ωUV, herbicides, 
LFA

ωMonitoring

2022
CMT Years 2 & 3

ωUV, bottom 
barriers, LFA, 
DASH

ωMonitoring

2023 - 
2024

ωCompile Data

ωAssess overall 
efficacy

ωScientific review

ωLong-term solution

2025+

https://tahoekeysweeds.org/timeline/



League to Save Lake Tahoe and the 
Control Methods Test

Laura Patten, Natural Resource Director
The League to Save Lake Tahoe



Mission
To protect and restore the 

environmental health, sustainability 

and scenic beauty of the Lake Tahoe 

Basin. We focus on water quality 

and its clarity for the preservation of 

a pristine Lake for future 

generations.

67 years of protecting Lake 
Tahoe


