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Tahoe Keys Lagoons Aquatic Weed 
Control Methods Test

CMT Project Overview

ÅInnovative approach to 
ŎƻƴǘǊƻƭƭƛƴƎ [ŀƪŜ ¢ŀƘƻŜΩǎ 
largest aquatic weed 
infestation
ÅNew tools for control
ÅOne time use of aquatic 

herbicides
ÅMechanical methods for long-

term maintenance



Invasive Aquatic Plants in Lake Tahoe
ÅEurasian watermilfoil and curlyleafpondweed
Åcoontail

Why Control AIS
Å{ŜǾŜǊŜ LƳǇŀŎǘǎ 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

CMT Project Overview



Tahoe Keys
Å170 acres of waterways
ÅLargest AIP infestation in 

the Region
ÅHighest priority for control
Å30x larger than previously 

completed projects

CMT Project Overview



Stakeholder Engagement
ÅEnsure transparency
ÅStart with a test
ÅComprehensive   environmental 

analysis

CMT Project Overview

Comprehensive Analysis
ÅOutstanding Natural Resource 

Water (ONRW)
ÅEstablish baseline conditions
ÅImpact analysis
ÅResource Protection Measures and 

mitigations



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 Overview



From Permit(s) to the Start Line for CMT

Å45 Years Battling Weeds

Å2 Decades of Advocacy

Å5 Years of Planning and Test Design

Å12 Weeks to Implement?

Åр ¢Yth! Dƻκbƻ DƻΩǎ CŜō ǘƘǊǳ aŀȅ 

Should we commit $1-2M of our neighbors $ on a 

50-50 shot at 2022 implementation of the test?



Remaining Steps for CMT Implementation

January February March April May June

Proposed Herbicide Treatment
(early May*)

Collection of Baseline Data
(late April*)

Notification to Public, 
Purveyors & Agencies 
(mid-to-late April*)

UV-C treatment Ą

LFA treatment Ą

Other Agency Permit Reviews

Lahontan & TRPA & TKPOA
Board Decisions

Deploy ADP Flow Meter in 
West Channel

Contracting Period for CMT Year 1 RFPs

Finalize APAP and CMT 
Implementation Plan

*Dates are approximate and may 
change based on weather, lake 
level, and lagoon conditions.

Lahontan Water Board Meeting - January 12-

13, 2022 01/07/2022 Final

Boating Rules & Homeowner Communication



From Permit(s) to the Start Line for CMT

Å2 Decades of advocacy

Å5 Years of Planning and Test Design

Å12 Weeks to Implement?

Åр ¢Yth! άDƻκbƻ Dƻέ wŜǾƛŜǿǎ CŜō ǘƘǊǳ aŀȅ 

Should we commit $1-2M of our neighbors $ on a 

50-50 shot at 2022 implementation of the test?

ÅLast Minute Push from Joanne Marchetta(former TRPA Director)



Getting to the Start Line:  The 7 Miracles

1. [ŀƪŜ IŜƛƎƘǘ Ҕ сннпΩ όǿŀǘŜǊ ŘŜǇǘƘύ

2. Water Temperature > 16o C by early May

3. Lake water level is rising

4. Contractors are selected, briefed, and ready

5. Turbidity Curtains and Boat Barriers are Installed

6. Monitoring & Mitigation specs finalized

7. Proof of Flow into the Lagoons



#1:  Lake Tahoe Water Level

Minimum Depth



Getting to the Start Line:  The 7 Miracles

1. [ŀƪŜ IŜƛƎƘǘ Ҕ сннпΩ

2. Water Temperature > 16o C by early May

3. Lake water level still rising in late May

4. Contractors are selected, briefed, and ready

5. Turbidity Curtains and Boat Barriers are Installed

6. Monitoring & Mitigation specs finalized

7. Proof of Flow into the Lagoons



#2 & #3:  Reach 16o C BeforeLake Levels Fall

Must Start 
Before June 1

Must Start After
Mid-May

Permit window = May 1 to June 15

W
I
N
D
O
W

Actual Peak 

Note:  Water Temp dropped ~ 10o F in April Storms



Getting to the Start Line:  The 7 Miracles

1. [ŀƪŜ IŜƛƎƘǘ Ҕ сннпΩ

2. Water Temperature > 16o C

3. Lake water level is rising

4. Contractors are selected, briefed, and ready

5. Turbidity Curtains and Boat Barriers are Installed

6. Monitoring & Mitigation specs finalized

7. Proof of Flow into the Lagoons



#4:  Contractors for CMT Project

TKPOA Contractors Selected

Å Stratus Environmental Inc.

ü Well Water Monitoring 

ü Environmental Program Manager for Spill Prevention 

and Response

Å AquaTechnex

ü Herbicide and Rhodamine Water Tracer (RWT) Dye 

Application

ü Lanthanum Modified Clay (LMC) Application and 

Monitoring

Å Mountain Pipeline/Pacific Built

ü Culvert Seals 

ü Culvert Pump and Pipe Socks

Å Hiuga Divers

ü Turbidity Curtain Install and Removal
Å Shoreline Engineering

ü Installation of Boat Barriers 
Å Clean-Flo (Restorative Lake Sciences LLC)

ü Laminar Flow Aeration
Å Sierra Ecosystem Associates (SEA)

ü CMT Project Management

TRPA Contractors Selected

Å Blankinship & Associates, Inc.

ü Herbicide & RWT Dye Monitoring

ü Laboratory Services ïHerbicide Residues/Degradants

Å Environmental Science Associates (ESA)

ü Nutrient Grab Water Quality Monitoring 

ü Benthic Macroinvertebrate (BMI) 

ü Macrophyte Monitoring

ü Lab coordination if LMC samples are collected by 

AquaTechnex for lab analysis

Å Stratus

ü Continuous Water Quality (miniDOTS)

Å Inventive Resources, Inc (IRI) 

ü UV-C Treatment Boats and Treatments

Å Lahontan 

ü Lab Services for TKPOA Cyanobacteria analyses

Sierra Ecosystem Associates- Draft      05-12-2022

12 Contracts to Negotiate
> 100 Contractors on the Water



Getting to the Start Line:  The 7 Miracles

1. [ŀƪŜ IŜƛƎƘǘ Ҕ сннпΩ

2. Water Temperature > 16o C

3. Lake water level is rising

4. Contractors are selected, briefed, and ready

5. Turbidity Curtains and Boat Barriers are Installed

6. Monitoring & Mitigation specs finalized

7. Proof of Flow into the Lagoons



#5:  Boating Restriction, Curtains, Barriers

Boat Closure 
from:

April 18
April 25
May 9

Area A (Red)

Area B (Yellow)

Lake Tallac (Green)
not connected to Lake Tahoe



Test Area B:
Turbidity Curtains and Boat Barrier Installed 5/16

One week before Scheduled Start of Test



Getting to the Start Line:  The 7 Miracles

1. [ŀƪŜ IŜƛƎƘǘ Ҕ сннпΩ

2. Water Temperature > 16o C

3. Lake water level is rising

4. Contractors are selected, briefed, and ready

5. Turbidity Curtains and Boat Barriers are Installed

6. Monitoring & Mitigation specs finalized

7. Proof of Flow into the Lagoons



#6:  Final Monitoring Spec Finalized 5/24 (T-1) 



Getting to the Start Line:  The 7 Miracles

1. [ŀƪŜ IŜƛƎƘǘ Ҕ сннпΩ

2. Water Temperature > 16o C

3. Lake water level is rising

4. Contractors are selected, briefed, and ready

5. Turbidity Curtains and Boat Barriers are Installed

6. Monitoring & Mitigation specs finalized

7. Proof of Flow into the Lagoons



5/23 Doppler Flow Meter Not Working

The Lake ςcold, clean and clear

The Lagoon ςwarm, turbid, sediment-laden

Entrance 
Channel to 
Tahoe Keys



#7:  Revised Flow Monitoring Spec @ 11th Hour

Team Developed Simple Fix:

ÅManual Meter (in stock)

ÅMounted on a pole to the bottom

ÅMeasuring @ 3 depths

ÅFrom Anchored Barge

Bonus: Learned a lot more about Flow



CMT ςHow did we do?

ÅWe successfully navigated the 7 Miracles to the starting line

ÅMonitoring:   75K data points compiled, > 90% of target

ÅMitigation: No Herbicides detected anywhere near the lake

We Met Important Commitments to Stakeholders & the Public



CMT ςHow did we do?

ÅWe successfully navigated the 7 Miracles to the starting line

Meteorological
Good 

Fortune

Hard Work
Perseverance

Teamwork
Solid Science

Å ²ŀǘŜǊ 5ŜǇǘƘ ό[ŀƪŜ Ϫ сннпΦрΩύÅ Contractors selected & ready to go

Å Lake Rising until June 14th Å Curtains & Barriers installed

Å Water Temperature > 16o C by May 15th Å Monitoring Specifications Agreed

Å Proof of Flow into Lagoons

A Job Well Done by CMT Project Team!



CMT ςHow did we do?

ÅWe successfully navigated the 7 Miracles to the starting line

ÅMonitoring:   75K data points compiled, > 90% of target

ÅMitigation:     No Herbicides detected anywhere near the lake

We Met Important Commitments to Stakeholders & the Public



CMT Year 1 Problems/Challenges:

Å5 Wind Events in the first 3 weeks of the test

Å3-¸ŜŀǊ /ƻǎǘ Ϫ Ϥп· ¢Yth!Ωǎ hǊƛƎƛƴŀƭ CǳƴŘƛƴƎ [ŜǾŜƭ

ÅNon-detect for Triclopyr set @ 1PPB, a high bar
ÅTurbidity Curtains remain in place until late September

ÅWater Quality behind the curtains erodes markedly in August



60% of TKPOA Boaters lose entire season 

Boat Closure to:
3-5 weeks
Mid-July
August 19
Sept 2 for Area B
Sept 23 for Area A



Significant Algae Bloom behind curtains



TKPOA Commitment to CMT 

Goal of CMT is long-term management solution for invasive weeds

ÅEnvironmentally Sound

ÅEconomically Viable

ÅPermittable

ÅDespite rough summer, members approve Year 2 funding > 4:1

ÅPursuing 2nd collaborative effort to address water quality in lagoons



What guarantee is there that 

this Test will lead to a solution?

Failure is not an option

άtǊƻƎǊŜǎǎ wǳƴǎ ŀǘ ǘƘŜ {ǇŜŜŘ ƻŦ ¢Ǌǳǎǘέ

https://www.keysweedsmanagement.org/

Toughest Question from Homeowners



Summary of  CMT Year One Results

ÅEffectiveness of CMT 
Treatments

ÅMonitoring: Nutrients and 
Water Quality

ÅPermit Compliance and 
Reporting

ÅYear Two Planning:
άDǊƻǳǇ .έ
non-herbicide  methods



Metric (Goal) Vessel Hull 
Clearance
(3 feet)

Biovolume
(Reduce by 75%)

Encourage Desirable Native 
Plants

(Increase Occurrence)
Treatment

Endothall Only
(Controls all 3 target 
weeds)

100% Near or above 75% 
throughout season
All target plants controlled!

>No consistent increase in
native plants

> Native Elodea  healthy

Triclopyr  Only
(Very selective 
against Eurasian
Watermilfoil)

50% For all target plants: Highest 
reduction was 50%

>90% Control of  
Eurasiumwatermilfoil !

>Native plant community
similar to controls

> Native Elodea healthy

UV (mid-Site/deep) 100% Highest reduction 
was 66%; greater 
following treatments (near 
75%)

Native plant community generally 
reduced compared to controls

Endothall (+ UV)
(Combination)

66% 2/3 sites had җтр҈ ǊŜŘǳŎǘƛƻƴResponse of native plant community 
inconsistent between sites

Triclopyr (+ UV)
(Combination)

83% 1/3 sites had җтр҈ ǊŜŘǳŎǘƛƻƴNative plant community similar to 
controls in 2/3 sites

Summary of Year- One CMT Treatment Effectiveness



Triclopyr 14 days after treatment:

Only Eurasian watermilfoil is 

affected

Endothall  only  6 weeks  after treatment

(July 6 2022): Only native Elodea is 

thriving

Controls (untreated) (July 6, 2022)

All plants are robustly growing

Endothall only 6 weeks after 

treatment  (July 6, 2022):

Native  Elodea is growing 

well

Examples of 

Year 1 Herbicide 

Effects 



36

CMT Used òSelectiveò Aquatic 

Herbicides: 

>They do not harm desirable 

native

plant Elodea canadensis 

Endothall (2 ppm):  Controls All 

three target plants
(ñMainly Contactò= shorter control)

Triclopyr (1 ppm):  Controls 

Eurasian watermilfoil

(ñSystemicò=longer control)



37

Pumped /Dropline Application of Liquid Endothall 

Herbicide Mixed with Rhodamine Dye Tracer

May, 2022

Blower Application of Pelleted Triclopyr Herbicide

Rhodamine Dye Was Applied Immediately 

afterword

May 2022 

Rhodamine 

Tracer Dye 

applied with 

Endothall

Granular

Triclopyr 

(sinks to 

bottom)
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Draft:   Biovolume 

Comparison: 

End of September 2022

Approximately  120  DAT

UV 

only

Triclop

yr 

Endothal

l 

Triclop

yr 
Endothall

Combo 

Control

s 

Endothal

l 

Endothal

l

Combo 

CMT Year One Treatments:

Note: All treatments were 

replicated three times

(1 to 2 acre sites)

ü Controls (No treatments)

ü Endothall herbicide- alone 

ü Triclopyr herbicide- alone

ü UV light- alone

ü Combinations:

Endothall/UV Light

Triclopyr/UV Light

ü Laminar Flow Aeration 

(òLFAò)

Note: Effects expected to 
take multiple seasons:
�6�H�G�L�P�H�Q�W���³�P�X�F�N�´���U�H�G�X�F�W�L�R�Q��
Reduced available nutrients

LFA 

Triclopyr

Combo 

Area 

A
Area B 

Area C

Lake Tallac 


