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PLM Lake & Land 
Management Corp.

• Northern Regional Manager, with PLM 16 years
• Michigan State University (GO GREEN), Environmental 

Scientist
– Focus in Limnology (study of freshwater/lakes)
– Watershed management and Env’t Economics 

• PLM is a full service Lake Management Company serving 
Michigan for 40 years 
– Consulting, Lake Management Planning, Education, Implementation, 

Special Assessment Districts
– Surveying, Mapping, Water Quality, Fishery Assessments 
– Herbicide Applications, Harvesting, Fountains/Aeration, Biological 

Control etc.



A little more about PLM?

• Northern Office is off US131 in Evart, about 30 
minutes from your lake.

• PLM works on many local lakes and ponds as 
well as hundreds across the state, giving our 
staff advanced knowledge and experience in 
lake management and invasive plant 
management.

• We work on many lakes in Clare County.
• Experience, Education, Equipment, Dedication



Review of Aquatic Plant 
Management

• Goals of APM
• Benefits of Native Plant Diversity
• Impacts of Exotic, Invasive Aquatic Plants

– Eurasian watermilfoil, Curlyleaf pondweed, Starry 
stonewort, Variable leaf milfoil

• Jose Lake Management Plan
– Survey, Mapping, treatments

• Lake Management Tools
• Prevention



Goals of Aquatic 
Plant Management

• Control Exotic, Invasive Species! What’s an Exotic, Invasive 
Species?
– Promote a Balanced and Diverse Native Plant 

Community
– Improve Fisheries
– Maintain Property and Recreational Values



• “Typically” do not cause 
recreational problems

• Fundamental component of 
aquatic ecosystems

• Perform important 
functions
– Stabilizing sediments
– Support aquatic insects
– Maintaining Oxygen
– Provide forage and refuge areas 

for fish

Native Plants

• When control is needed, harvesting or use of contact herbicides 
are best management options.



Diverse, Native 
Plant Community

The goal of Aquatic Plant Control:  A healthy & diverse plant community.



This is NOT the goal!



Impacts of Exotic Species



Eurasian Watermilfoil 
(EWM)

• Not native to North America
• Highly invasive, forms a canopy & monoculture
• Spreads from root system, seed, and fragmentation (cutting, 

raking increases spread)
• Over winters (lives under the ice). 
• Outcompetes other native plants
• Negatively impacts fisheries
• A single plant can produce millions new plants in a single year! 



CANOPY

EWM



Hybrid milfoil

• Genetic research has found that Eurasian watermilfoil has bred with Northern 
watermilfoil and has produced different genetic plants—referred to as hybrid 
milfoil.

• Hybrid milfoil species have likely been around for decades, we are just 
learning more about them now!

• Hybrid milfoil plants can spread from lake to lake the same as EWM. It doesn’t 
take having both parents in the lake for a lake to have hybrid plants.

• Identification of hybrid over EWM is VERY difficult- typically requires lab 
analysis.

• Millions of dollars is being spent to learn more about hybrids and control 
strategies. 

• Growing characteristics generally take after aggressive EWM but with the 
hardier growth ability of Northern (cold water, resistance to herbicides) 

• For management purposes, EWM and hybrids are generally classified as non-
native milfoil for control/management purposes

• Management recommendations can vary. 



Variable Leaf Milfoil

• Seven species of milfoil in this region that have 
similar characteristics

• Most of the “native” milfoils looks very similar 
and often referred to as “Northern” or “Native 
Milfoil”

• Spreads by fragmentation, similar to that of 
Eurasian watermilfoil

• Native to North America, not necessarily 
Michigan waters. Therefore, management 
approval from DEQ is VERY different than 
EWM.

• Considered invasive in most MI lakes. Found in 
other local lakes and across Northern 
Michigan, including Jose Lake.  



Curly leaf pondweed

• Introduced to North America in 19th century
• Emerges early each spring, flowers and sets seed in 

the late spring and early summer, and then 
collapses by the first week in July.
– There are, however, exceptions to this pattern 

regarding juvenile plants, part of this re-growth 
community can occasionally be found in the 
late summer or early autumn.

• Capable of over-wintering below ice cover
• Curly Leaf can be a severe nuisance during the early 

part of the peak recreational use season
• Early control of this species is recommended so 

that the plant is not allowed to produce large 
quantities of biomass that die naturally and 
decompose in early July when water temperatures 
and the potential for oxygen stress are high

• Serrated edge 



Starry stonewort

• Rooted macro algae
– Takes all nutrients from 

water column, not roots
• Originated in Europe
• First found in St. Clair River/ 

Detroit Area
• Can grow in 20’ of water
• Preferred by Zebra Mussels
• Forms a dense mat
• Rated as one of the more 

detrimental species to infest 
our waterways 

Chara

SSW



Starry stonewort

• Photo credit: Bre Grabill, PLM



Phragmites
• Phragmites (common reed) is a wetland 

grass that ranges in height from 6 to 15 
feet tall

• .  “Phrag” quickly becomes the dominant 
feature in aquatic ecosystems, 
aggressively invading shorelines, 
wetlands, and ditches.  

• This plant creates dense “strands” - walls 
of weeds crowding out beneficial native 
wetland vegetation and indigenous 
waterfowl habitats.

• Spreading by fragmentation and an 
extensive root system, Phragmites
ultimately out-competes native plant life 
for sun, water and nutrients. 

• Phragmites demands extensive control  
and is currently only controlled with 
chemical herbicide.  Quick action can keep 
densities from taking over 



• Filamentous, Planktonic, Macroalgae
• An over abundance of algae is an indicator that there is an excess 

amount of nutrients within the water column/lake, causing the 
waterbody to become overly productive.  

• Algae are very beneficial in a lake ecosystem and can be thought of as 
the base of the food chain.  Therefore, some algae is required.

• However, when an algae reaches the point of hindering the use of the 
lake, control measures are available.  
• Actions should be taken within the watershed to promote a 

healthy lake ecosystem and decrease nutrient loading, etc.  
However, no immediate change will be seen with these actions.

• Therefore, many lakes opt to include limited algae control within 
their management program.  

• Microalgae includes three types, chara, starry stonewort and nitella.  
– Chara grows like carpet, water filter and is excellent for fish bedding

Algae



Algae

• Planktonic algae
– Microscopic, often referred to as "water bloom".  

Typically Blue-green algae species
– In large number, the algae can cause water to 

appear green, brown, yellow, or even red.  
– Can form toxins (not always) 
– Dealing with the source is often preferred over 

treatment. DEQ and lake limitations
• Filamentous algae, commonly called "pond scum" 

– Typically green algae or diatoms 
– Form raft-like masses over the water surface. 
– Vulnerable to winds and currents
– Filamentous algae can grow attached to the lake 

bottom, weeds and docks.  Frequently detach from 
the lake bottom and form floating mats.  



Surveys

• AVAS Survey
– DEQ approved survey technique, 

Document growth within every 300’ 
shoreline

• Pre/post treatment surveys

Cover
Code

Approximate
Cover Range

a 1-2%
b 3-20%
c 21-60%
d 61-100%

No Plant Name
1 Eurasian watermilfoil
2 Curly leaf pondweed
3 Chara
4 Thinleaf pondweed
5 Flatstem pondweed
6 Robbins pondweed
7 Variable pondweed
8 White stem pondweed
9 Richardsons pondweed

10 Illinois pondweed
11 Large leaf pondweed
12 American pondweed
13 Floating leaf pondweed
14 Water stargrass
15 Wild celery
16 Sagittaria (submersed)
17 Northern watermilfoil
18 Green watermilfoil
19 Two-leaved watermilfoil
20 Coontail
21 Elodea
22 Bladderwort
23 Mini Bladderwort
24 Buttercup
25 Naiad 
26 Brittle naiad
27 Sago Pondweed
30 Water Lily
31 Spatterdock
32 Water shield
33 Lemna minor
34 Greater duckweed
35 Watermeal
36 Arrowhead
37 Pickerelweed
38 Arrow arum
39 Cattail
40 Bulrush
41 Iris
42 Swamp loosestrife
43 Purple loosestrife
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Utilizing GPS in Aquatics

The use of GPS can greatly improve 
communication and accuracy of treatments
• Pre-treatment surveys downloaded directly to 

applicator hand held/boat GPS unit.
• Applicator tracking of application.
• Post-treatment surveys to ensuring treatment 

target area has been controlled.



Biobase Mapping

• New computer software combined 
with state of the art GPS/Depth 
Finder units.
– Ability to quickly collect precise

• Bathymetry (depth contours)
• Vegetation Biovolume
• Bottom Hardness

– Useful to track treatment success in 
areas of large monoculture weeds 
beds.

• Updated volume recommended for 
next Sonar Treatment.



Lake Management Tools:
An IPM approach using 

BMPs
• Aquatic Herbicides  

– Multiple Options
• Physical & Mechanical 

Tools
– Raking
– Harvesting
– Aeration

• Biological Controls
– Bacteria & Enzymes



Treatment Information

• A majority of the products used in aquatics carry no swimming restriction 
on the label
– DEQ requires a one day swimming regardless (safety of boats in beaches, 

some products work better when ground sediments are no disturbed). 
• Required to post maximum restriction on label, although we rarely use 

maximum rates
• Herbicides attack the chlorophyll in plants and stop them from growing
• No fishing restriction
• Irrigation restrictions

– Vary pending what product is used, can be a few days to a few weeks 
usually. 

– Again, we have to post maximum restriction which is often over what we 
would recommend for a given lake based on scope of treatment.

– Feel free to call our office and we can pinpoint your location and updated 
restrictions for you!



The Dose Makes the Poison

• Prescription drugs (antibiotics)
are therapeutic if taken in small
doses, but can be dangerous if
abused or taken in overdose
proportions.

• Pesticides, like antibiotics are
effective when used in the right
circumstances, but can become a
threat to the environment or
even human health if improperly
used.

Less Toxic LDC/50 mg/kg

Fluridone 10,000

Glyphosate 5,600

Table Salt 3,000

Triclopyr 2,574

Aspirin 1,000

2,4-D 300 – 1,000

Copper Sulfate 300

Diquat 230

Caffeine 192

Nicotine 53

Sodium Cyanide 6.4

Most Toxic



Jose Lake

• PA 451 Lake Improvement Board (LIB)
– Set up at the county level to support lake management 

efforts allowing two main goals: financial support from entire 
district(lake). Lake wide program/district support

– If your board wasn’t in place, your lake would not be 
managed as one entity, so it is VERY important that we all 
work together to maintain protection of Jose Lake! 

– Lakes should be managed as one entity, with the entire 
waterbody being the focus. 

– LIB’s are comprised of County Drain Commissioner, County 
Commissioner, Township Reps, and Lakefront Reps. 

• PLM began working on your lake in 2012. During this 
time different management efforts have been used. 



History of Jose Lake

• Initial concern was presence of milfoil species.
• Original surveys documented Eurasian watermilfoil (EWM) and Variable leaf milfoil (VLM).
• EWM was successfully treated and almost no reoccurrence has been found.  Although we can never claim a 

species to be eradicated, it has not been an issue the last few years. 
• In 2013, just over 25 acres, outside the launch area/bay, of EWM was treated with systemic herbicides. These 

systemic herbicides provided root control- residual control longer term.
• In years since, more focus as been on spot treating VLM in small areas of the lake.  VLM can be selectively 

controlled in areas of the lake.  As VLM responds very differently to chemical control measures (than EWM), a 
variety of active ingredients have been issued.  Some areas have responded very well and no VLM is currently 
found.  Other areas have required more follow up management.  

• VLM control will vary from bed to bed and we have to adapt our program.  The root system is aggressive and it 
spreads and grows quickly.  This plant will never be eradicated.  Management is underway and should continue.

• Varying products/New product on the market
– Alternating Active ingredients 
– ProcellarCOR

• Native pondweeds/plant species have been promoted
• Phragmites and Purple Loosestrife, emergent or terrestrial invasive (exotic) species have been management 

around Jose Lake



Jose Lake Management

• Routine Pre/Post surveys of the lake
• Annual AVAS Survey
• Water Quality monitoring
• All management efforts are evaluated and 

considered in both a short and long term 
strategy for managing your waterbody. 



Jose Lake 
Base Map

• Shallow water/  extensive 
offshore area

• Exotic species
• Budget
• Permit restrictions

• 100’ rule
• 5’ or 300’ from shore
• Native vs. exotic
• DNR notification
• Fish beds

• Native plants
• Surveys dictate short and 

long term decisions



Tentative schedule 
(2018 Plan of Action)

Date Description Date Description

4/30/2018 Water Quality 7/9/2018 Survey, Water Quality

6/4/2018 Survey 7/16/2018 Weed Treatment

6/11/2018 Weed Treatment 8/13/2018 AVAS Survey, WQ, Weed Treatment, Phrag/PL

September End of Summer Survey (post all treatments)

The tentative schedule is provided to give an idea of what MAY happen on the lake
throughout the season. It is NOT a confirmation of all services, specific times, or activities.
Many factors can impact the schedule from permitting to weather, from equipment to weed
growth. I have debated providing this schedule over the years, but feel it is a great way to
communicate with lake residents.



Jose Lake Plant Coverage

This graph represents the cumulative percent of coverage between EWM, VLM and Native plants. Overall, plant
coverage on Jose Lake is very low. Common in oligotrophic lakes. It is normal to see variation from year to year
and tracking these plant trends can assist in short and long term management decisions and evaluation.
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This graph illustrates the Native plant diversity throughout Jose Lake. Plant diversity can vary between years as
represented in this graph. Variations can be from weather, surveyor techniques and plant biology (cycles between
years). Overall, diversity is good on Jose Lake, but low compared to many lakes.
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Water Quality Program
• Lake is tested 3 times a summer
• Spring

– Nutrients (surface), DO, Temp, ALK, pH, TDS, Clarity, Conductivity

• Summer
– Ecoli

• Late summer/Fall
– Nutrients (surface), DO, Temp, ALK, pH, TDS, Clarity, Conductivity

• Important in making management decisions and 
understanding the impacts of human interaction on the lake 
(watershed) and why and how the lake is changing. 



Eutrophication

• Lakes naturally progress from oligotrophic to 
eutrophic, a process called eutrophication.

• Human activities dramatically speed this process 
by increasing input of nutrients (phosphorus and 
nitrogen) and sediment

• Prevention is far easier and less expensive than 
restoring lakes already damaged
– Monitor phosphorus and nitrogen concentrations
– Encourage BMP – Phosphorus free fertilizer, buffers, 

soil erosion, leaves, debris out of lake
– Evaluate sources entering lake (Watershed study)



Trophic Status

• Trophic status is a measure of nutrient 
richness and productivity. Lakes with different 
trophic categories also differ n a variety of 
characteristics important to lake users.  
Common categories include: Oligotrophic, 
Mesotrophic, Eutrophic and Hypereurotrophic

• Jose Lake  is mesostrophic



Characteristics Typical of 
Different Trophic States

Oligotrophic Mesotrophic Eutrophic Hypereutrophic
Water Clarity excellent Good fair-poor very poor
Nutrients low Moderate high very high
Algae few Moderate blooms likely severe blooms 

probable
Plants few Moderate abundant few, in shallows
Fishery cold water 

possible
cold water 
possible

warm water 
only

rough fish often 
dominate



Secchi Disc

This graph represents the transparency on Jose Lake.  It shows that clarity is rather consistent. The 
small fluctuations in this data could be reflective of seasonal weather/nutrient levels.

Secchi FT



Total Phosphorus

This graph shows how Total Phosphorus can fluctuate depending on year. Low nutrient levels is an
excellent sign in the overall health of the lake ecosystem. Continuing to monitor Jose Lake is very
important to determine long term trends in the nutrient levels. Levels are considered low.

0

2

4

6

8

10

12

4/2016 8/2016 4/2017 9/2017

Total Phosphorus (ug/L)



Bacteria Augmentation

• PLM MD (Muck Digestion) Pellets are a combination of 
natural beneficial bacteria, enzymes, and vitamins that 
stimulate the biological activity at your lake bottom. 

• This stimulation allows the bacteria to feed on the organic 
sediment, therefore reducing the muck levels. 

• Bacteria is helpful to reduce sediment build up, improving 
water depths, keeping an area from filling in.

• Can be used in conjunction with or independently from 
aeration.

• Maybe a consideration for the Northern end of the lake. 



If you live on a lake, you 
must own a rake!

• Regardless of management efforts it is the 
riparian's responsibility to clean shoreline of 
floating leaves and debris!  
– Reduces muck and improves the quality of your 

shoreline.

• Knowing  the species is important. 
– Fragmentation!
– New introductions!



• Know your environment, 
what is around you 

• Ask questions 
• Communicate
• Prevention is key
• Early detection, rapid 

response
• We can all do our part!
• Let’s work together to 

protect your Lake!

THANK YOU, QUESTIONS!!!
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