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Tahoe Keys Lagoons Aquatic Wes "
Control Methods Test el

A Innovative approach to
O2yUNREtEAY3I [I1S ¢ :
aquatic weed infestation

A New tools for control
A One time use of aquatic herbicides

A Physical methods for loagrm
maintenance




LAKE TAHOE

INVASIVE SPECIES
PROGRAM

AlS Impacts

Invasive Aquatic Plants in Lake Tahoe
A Eurasian watermilfoil andurlyleafpondweed

Why Control AIS
A{ SOSNBE AYLJI O(a
ecosystem

A Outcompete native species
A Habitat for other invasives
A Concentrate excessive nutrients
A Reduce clarity
A Fouls the nearshore
ACKNBFOSya GKS
recreationbased economy

¢ I

TAHOE
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LAKE TAHOE  CMIT Project Timeline ’ o

INVASIVE SPECIES
PROGRAM AGENCY

Stakeholder Engagement Control Methods Test

A Ensure transparency A Multiple tools

A Start with a test A Measure efficacy and conditions

A Comprehensive environmental A Identify longterm solutions
analysis

. wCompile Data
CMT Years 2 & 3
Qgrlljgggement CMT Year 1 WV b GASSESS overall
S oV, herbicides, el efficacy
QB;:er:ilzg data LFA girgeHrs, B uScientific review
wAnalysis aMonitoring ST alongterm solution

https:/ltahoekeysweeds.org/timeline/



LAKE TAHOE CMT Project Implementatio

INVASIVE SPECIES
PROGRAM

8 2022 CMT Treatments

Control Methods Test — J= oo

A Threeyear+ test o

A Multiple control methods e e

A Year 1 knockback
A Aguatic herbicides and UV light
A Goal of 75% reduction

A Years 2+
A Maintenance and spot treatments

A All nonchemical

A Continuous treatment
A Laminar flow aeration

A Rigorous monitoring and data
collection

CMT Treatment Areas/”

(7R 3 3
"% 2023 CMT Treatments

A

TAHOE
REGIONAL
PLANNING

E DASH Treatment

UV-C Spot Treatment




INVASIVE SPECIES

PROGRAM Results
A Continued Effectiveness of Group B Meth: s WP
Group A Treatment Methods Diver Assisted . G
Hand Harvestlng K :

A Implementation of Group B
Treatment Methods

A Effectiveness of Group B
Methods

A Nutrients and Water Quality \A £l
A Effects of Water Levels (2022, Vo Sia™ S
2023, 2024) Sprouting Curlyleaf
pondweed turions:

A Year Three Planning increased Threat to
the Keys and Lake

Tahoe




LAKE TAHOE

INVASIVE SPECIES
PROGRAM

Year One

Group A Methods:
UV-C, LFA,
Herbicides,
Combinations

Year Three Strategy of the CMT

Year Two

Group B Methods:
Diver removal (DASH)
Uv-C

Bottom barriers
Continued LFA

Jahoe Keys

PROPERTY OWNERS ASSOCIATION

Year Three
Group B Methods:
Diver removal (DASH)
UV-C

Bottom barriers
Continued LFA

Goal/Strateqgy:

A Knock down biomass
A Arrest spring growth

A Prevent turion formation
A Do this Selectively !

Goal/Strateqgy:
A Evaluate Year 1 effekts
A Select Group B sites
A Sustain control

A Prevent turion formation

Goal/Strateqgy:

A Evaluate Year 2 effects
A Select Group B sites
A Sustain control

A Prevent turion fopafation

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

fectiveness of CMT treatments on aquatic plants, 30 rake samples

e taken

per 5|te every 2 weeks, totaling nearly 8,000 rake samples each year.

Hydroacoustic

scans are done

every two

weeks to pro



Overview (Heat Maps) from August 2022 and August 2023
LAKE TAHOE Areqs in Green= Low AIP abundance
INVASIVE species  Areasin Yellow= Moderate AIP abundance ahoekeys

PROGRAM Areas in Red= High AIP abundance

- v -."’ n _'
August 30, 2022 : O 27 August 25, 2023
st 30,202 G
- N P .\ 2\ : . 2 .y ’
_G_‘ s -‘ g 4 3 s

PROPERTY OWNERS ASSOCIATION

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




Summary of CMT Treatment Effectiveness Actions

LAKE TAHOE in Year 1

VASIVE SPECIES
PREGRANS CMT Year 17 2022
Effectiveness of Treatments:
A Endothall controlled all target AIP; Eurasian watermilfoil was nearly eliminated in
Endothall treatment sites. (>95% control)

A%hoe Keys

PROPERTY OWNERS ASSOCIATION

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

A UV Light Controlled most target plants (50% to 75%), but less effective on Coontail and less
effective in fishorelineo areas between docks.

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

A Sufficient control of target plants was obtained to warrant Year 2 Use of Non-Herbicide Group
B Methods: 75% Reduction of Biovolume.

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

Year 2 Treatment
Decisions




LAKE TAHOE

INVASIVE SPECIES
PROGRAM

A%hoe Keys

PROPERTY OWNERS ASSOCIATION

Decision Framework for CMT Year-One Group A Methods Results

-

’ |

Effectiveness Target Plants and Target Plants and Only Desirable No Target Plants
Criteria Not Met | | Desirable Native plants No Desirable Native Plants
1 | / Native Plants \ /
No Group B No Group B
Treatments NERtment
Group B Method(s) Group B Method(s)
>0.3 acres <0.3 acres >0.3 acres <0.3 acres
?ss;ssttneed g)lve.r Aslilste;d Use Bottom Diver Assisted
or bottom Ructlon | an Barriers and/or Hand Removal
Barriers or emova .
UV Light and/or UV Light
UV Light 8 / g




Contingency Monitoring Locations
(Herbicide and Rhodamine)

Receiving Water Monitoring and
Contingency Trigger Locations -
Qutside Curtains (Herbicide and
Rhodamine)

Nutrients / Water Quality Monitoring

Proposed Water Quality Monitoring
Locations

Treatment Area Monitoring
Locations (Herbicide Only)

Receiving Water Monitoring
Locations - Inside Curtains
(Herbicide + Rhodamine)

Receiving Water Monitoring
Locations - Outside Curtains
(Herbicide + Rhodamine)

Receiving Water Monitoring and
Contigency Locations - Outside
Curtains (Herbicide + Rhodamine)

== Double Turbidity Curtain

C MT Ye ar 1 Tr eat m e nt SI teS ’,.b‘ : = ¥ e Culvert’Culvert Pumpi/Circ. Pipe

Seal

(Untreated Reference Sites are Sl ........ h
= P! Treatment | oe eys

| Control

| 22 Encotvan » v NERS ASSOCIATION
| Endothall Only

___JLFA

1
Triclopyr Only

9, o g . « 3 - » 4 )
E o e b A
JMLCSTIN106 i e A - Triclo
] 105 . \ e pyr+ UV
ACSTIN105 : o € o0 ' St D UV-C Only

Note: Immediately adjacent symbols
indicate monitoring and sampling at
the same location.

b

e

.
e O

0 200 400 Feet
| BN PN |

¢+ S0 T,
5. Site Aaf S
" y . "

_,1

L N D8R Date: 1412023

P o Site 20"l L e - . f



Group A Group B _
:88 Controls EI DASH Treatment

Endothall + UV D UV-C Spot Treatment

Endothall Only . Bottom Barriers

CMT Year 2 Group B Areas
within CMT Sites
(Untreated Reference Sites are
cross-hatched)

LFA N
Triclopyr Only (D 1DASHa2023 R
0 200 400 bR
Triclopyr+ UV —t g
UV-C Only @@@
Sier‘ra Ecosystem iﬁ:\;L32023
Draft Date: 1/9/2024 Associates
10DASHb2023 4
¥ 2UVa2023
- 10DASHa2023 ’ 3BBa2023 - 2DASHa2023
1 10BBa2023 3DASHa2023 r

11 p—11DASHb2023

118822023 ’ 9DASHa2023 . N
& @ - ":_
11DASHa2023 s
W 5DASHa2023 588822023
4 4 %
i (=) 14BBa2023 14DASH320 L‘F(/ 2 B s 3-%
5UVa2023—F 13DA5“32°23‘@F. SR AT o 19DASHb2023
| 13BBa2023 w
' 26BBa20]3 ¢
5BBa2023 =_ 26DASHb2023
¥
Lake Tallac 19DASHa2023  19BBa2023 .,

Ward Way

Jahoe Keys

Y OWNERS ASSOCIATION




LAKE TAHOE o
q LTQ{,’?,{X;SPEC'ES Summary of CMT Actions in Year 2 A?&hoekeys

PROPERTY OWNERS ASSOCIATION

CMT Year 21 2023 Actions:

A Conducted Spring macrophyte surveys

A Assigned sites for Group B methods

A Installed bottom barriers (3 types of materials)

AUV - spot treatments

AUV treatments started in ficombi nla
2022

A Diver Assisted Hand Harvesting (DASH)

A Expanded use of LFA (3 Sites including Lake Tallac)

A Monitoring continued: water quality, nutrients, local turbidity where
DASH and bottom barriers used, effectiveness of treatments (Efficacy),
effects of LFA on Amucko




CMT YEAR 2: Seasonal Scale Rating of Bottom Barrier Effectivene

LAKE TAHOE T 4
Maintained Year € keys
Dm Cﬂﬁﬁ'ﬁl? ASSOCIATION
Yes
Group B Treatment Type i:: CMT Year _?yn:‘ Treatment ves I?}
Noe
3 (PL) Endothall only 4
5 (TRF) Triclopyr only : 8
Bottom Barrier & (PL) Triclopyr only . &
(Barrier Type): 10 (PL) Endothall combo @+ &
Pl = Pondliner 11 (PL) Endothall combo L
TC= Turbidity Eurtlﬂin; 13 (TC) Triclopyr combo 5
TRP= Tarp 14 (PL) Triclopyr combo C
19 (PL) Endothall only 1
26a (TC) LFA s
26b (TC) LFA 1r




CMT YEAR 2. Rating of DASH Effectiveness I

LA Kﬂ Maintained Year
s One Control? 7 /(
PROCR & roup B Treatment Type | CMT | CMT Year One Treatment | Yes 1y §w aw/teroe_I/s
Site Type Partial [
Ne
1 Endothall only &
2 Endathall only L)
3 Endothall only i@
5 Triclopyr only +*
8 Triclopyr only &
9 Triclopyr only & o
10a Endothall combo 1
Diver Assisted Suction | 10b Endothal combo &
Harvesting (DASH) 11a Endothall combo @
11b Endothall combo Ly
13 Triclopyr combao o
14 Triclopyr combo L
19a Endothall only (L. Tallac) L d
19b Endothall only (L. Tallac) G
263 LFA 1]
26b LFA i
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CMT YEAR 2: Rating of UV-C Light Effectiveness £
Maintained Year
One Control?
CMT |CMT Year One Treatment |Yes 4
Group B Treatment Type Site Type Partial Ef)
Noe @
1 Endothall only &
2 Endothall only ' 8
UV-C Spot 3 Endothall only 1{r
(Four 1/2 Treatments) 5 Triclopyr only L1
g Triclopyr anly &
26 LFA @+ o
10 Endothall combo @&
UV-C Combo (Group A) 11 Endothall combo 1r
(Two Full Treatments) 13 Triclopyr combo Ll
14 Triclopyr combo T ¥
UV-C Only (Group A) ig One trLuﬂ.::tIE1 r‘l:.:'“ only ?}
Four 1/2 Treatments AL
(Four 172 Tr ) 24 UV only it




Summary of Year 2 RESULTS

LAKE TAHOE gg
= Effectiveness of Treatments: A%hoe éy.

PROPERTY OWNERS ASSOCIATIO

A 2022 Endothall and Triclopyr Sites retained excellent control of targeted AIP: Eurasian watermilfoil
nearly absent except in controls, LFA, and newly submerged shoreline.

A Occurrence of desirable native (Elodea) increased in some sites by >20%
A Repeated DASH sustained 75% control of AIP in most areas
A 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

A Repeated UV Spot treatments were effective
A Water quality was generally better than in 2022: higher water volume and lower overall plant biomass

A LFA did not affect AIP




Comparison of Rake Fullness
in Sites 16, 17, 18 (Control) and Site 5 (Triclopyr)
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1hoe Keys
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Comparison of Rake Fullness
in Sites 16, 17, 18 (Control) and Site 26 (LFA)

Year 1 Year 2 %’hoekeys

80 PROPERTY OWNERS ASSOCIATION

60
Blue Bars=

40 Untreated
, ef er en
Abundance
of Plants
g8
Jiii Liiiﬂl

]auueyd-pIA

o

Control
LFA

60

Rake Fullness (%)

40

auljaJoys

2
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0
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Comparison of Rake Fullness
in Sites 16, 17, 18 (Control) and Site 1 (Endothall)
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Comparison of Rake Fullness
LA in Sites 16, 17, 18 (Control) and Site 22 (UV)

:Dbll!\g . Year 1 Year 2 A%ﬁO@keys

PROPERTY OWNERS ASSOCIATION
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Comparison of Eurasian Watermilfoil Frequency of Occurrence

LA in Sites 16, 17, 18 (Control) and Site 1 (Endothall)
INVZ Year 1 Year 2 %hoe&ys

PRO 100 PROPERTY OWNERS ASSOCIATION
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INVASIVE SPECIES

LAKE TAHOE  Year 2 (2023) Monitoring:
mocran - Vater Quality Results Summ

ApH: Generally had similar pattern in untreated reference sites and CMT
treatment sites. However, pH typically exceeds 8.5 bysurdmer due
to plant and algae growth.

ADissolved oxygen was depressed near the bottom in most sites includin
untreated reference sites.

ATurbidity was lower than in Year 1 insitks, butincreased gradually in
July/August likely due to algal growth during the warmest period.

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



Comparison of Environmental Conditions: Year 1 and Year

LAKE TAHOE /N

PROPERTY OWNERS ASSOCIATION

CMT Year 11 2022 CMT Year 21 2023
Conditions: Conditions:
A Very low water levels A High water: 4 feet deeper than in 2022
A Lengthy deployment of turbidity A 10 to 15% more shoreline under
curtains water
A Curtains contributed to A >More habitat for AIP in these
Astagnant o cond| t ipewnaslyfudreated areas
months A High water led to low light below 12
A Low Dissolved Oxygen (DO) at feet depths
bottom A Low light led to about 50% lower
A Low water>high macrophyte biomass
temps>increased HABs
A High turbidity
A Persistent detectable levels of
Triclopyr




LAKE TAHOE  comparison of Environmental Conditions: 7"/1 k
== Year 1 and Year 2- and Year 3 arioe 6_1/5

PROPERTY OWNERS ASSOCIATION

CMT Year 31 2024
Conditions:

A Even higher water: 2 feet higher than in 2023 (6 feet deeper than
in 2022)

A About 2-5 % more shoreline under water than in 2023

A More habitat for AIP in these previously untreated areas

A Currently water clarity (late May) is excellent: Promotes plant
growth

A Early Spring proliferation of curlyleaf pondweed - especially in
deeper areas

A Curlyleaf pondweed turions are beginning to form NOW




LAKE TAHOE Years 2 and 3 Group B Method

INVASIVE SPECIES Treatment Areas %hOEkeyS
PROGRAM PROPERTY OWNERS ASSOCIATION
Bottom Barrier Areas: 2023 2024 (Year 3)
Total Bottom Barriers Square Foota 32 go¢ 38,85-
Percent Increase in 2024 18%

Diver Assisted Hand Harvesting (DASH) Areas:
Total DASH Square Footage

48,841 60,641
Percent Increase in 2024 24%
UV-C Spot Treatment Areas:
Total UVC Spot Square Footage 67.42¢ 155,02

Percent Increase In 2024 130%



CMT Year 3 (2024). Adaptive Modifications for

LAKE TAHOE Group B Methods and Site Selection

INVASIVE SPECIES
PROGRAM

UV-C Treatments
U Additional UV treatment boat will improve logistics and capacity
U All UMOnly sites will be treated (Sites 22,23,24)
U In Combo sites, midhannels will receive 4 to 5 treatments
U UV Spot treatments will be increased to encompass moreahahnel areas

U Add UV Spot treatments may be used after bottom barriers are to control sprouting
curlyleafpondweed turions.

Bottom Barrier Treatments
U Size of area will be expanded by nearly 20%
U Barrier will be installed earlier within&4 weekwindow (May/June)
U Barriers will be maintained 30 to 45 days longer than in 2023
DASH
U Divers will start earlier than in 2023
U Added three more sites
U Repeats at least 2x in all and 3x in half the DASH areas (CLP Control)
U Enhanced recording for number of turions and AIP species removed at each event.
U DASH may be used after bottom barriers are removed to remove spraurdgeafturions.

Jahoe Keys

PROPERTY OWNERS ASSOCIATION




INVASIVE SPECIES
PROGRAM
PROPERTY OWNERS ASSOCIATION

LAKE TAHOE CMT Project Timeline&j;;,oe/@s

Stakeholder Engagement Control Methods Test

A Ensure transparency A Multiple tools

A Start with a test A Measure efficacy and conditions

A Comprehensive environmental A Identify longterm solutions
analysis

. wCompile Data
CMT Years 2 & 3
Qgrlljgggement CMT Year 1 WV b GASSESS overall
S oV, herbicides, el efficacy
QB;:er:ilzg data LFA girgeHrs, B uScientific review
wAnalysis aMonitoring ST alongterm solution

https:/ltahoekeysweeds.org/timeline/
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Laura Pé&én, Natugal Resource Director
The League to Save Lake Tahoe
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