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Lake St. Catherine Aeration Experiment now in Operation 
 

The long-awaited aeration project being 
conducted by the Lake St. Catherine Conservation Fund 
is now at work in full force. On July 31, 2012, in a 
noontime ribbon-cutting ceremony, directors of the 
LSCCF, their wives and children, State Representative 
John Malcolm, and Wells Selectman Rich Strange 
gathered on the eastern shore of Little Lake to celebrate 
turning on the system, introducing aeration to a Vermont 
lake for the first time ever.  

  

 
Vermont State Representative John Malcolm and Wells 

Selectman Rich Strange cut the ribbon as the aeration system 

is about to be put into service. 

 
Funding for this project—which cost over 

$40,000—came from LSCCF members themselves, a 
donation from a non-member, and a $12,000 grant from 
the Town of Wells.  The operation involves the use of 
nine submerged air diffusers over a small portion of the 
lake.  Air is pumped through the diffusers into the lake to 
provide oxygen to enable natural microbes—currently 
oxygen-deprived—to conduct their activity in 
decomposing the sediment.  As a side benefit, it provides 
a healthy, oxygen-rich environment for fish. 

After studying the aeration process extensively 
and visiting lakes where it has been shown to be 
successful in reducing nuisance vegetation and sediment, 
the LSCCF planned the project and applied early in 2011 
to the state Department of Environmental Conservation 
for a permit.  In the spring of 2012 the state granted 
approval. The original plan was to treat a large portion of 
the lake, but because the procedure has never been used 
in any Vermont lake, DEC was cautious to make sure 
there were no adverse effects. The resulting permit 

restricted the treatment area to less than ten percent of 
the lake (about 15 acres).   

 
LSCCF Vice-president David Emmons takes 

a close look at the bubbles above a diffuser. 

 
The LSCCF is hopeful that with positive results, 

the treatment area can be expanded to other parts of the 
lake.  In fact, the LSCCF hopes that this will provide a 
model for lakes all across the state that are also 
undergoing sediment buildup, shallowing waters, and 
rapidly expanding nuisance vegetation.  
 The aeration equipment consists of an electric 
compressor which pumps air through weighted hoses 
into square ceramic diffusers.  The compressor emits a 
quiet hum, and a crown of bubbles appears above the 
location of each diffuser.  The system does not disturb 
any kind of recreational use on the lake, and boats are 
able to pass over the area without harm to the system or 
to the boats.  

 

 
The compressor 

 

After much deliberation, the Directors decided to 
purchase the equipment rather than lease, and to handle 
the installation themselves rather than pay nearly $4,000 
to the supplier.  Although the equipment was ordered on 
May 11, the supplier failed to deliver all the necessary 
items until the end of July, especially due to the back 
order of the compressor.  By that time, the electrical 
service and the diffusers were in place.  Once the 
compressor arrived on July 30, Tim Makepeace had it 
installed and ready to go by the next day. 

 



       
             Electrical Service                     Air hoses to diffusers 
 

 While the project is the result of a concerted 
effort by the entire LSCCF team, certain members 
deserve special recognition.  The installation of the 
equipment was expertly completed by LSCCF directors, 
Tim Makepeace and Bob Short, and it is located on the 
east side of little lake.  

 

 
Tim Makepeace and Bob Short got it all together 

 
 Director David Emmons is responsible for much 
of the research behind the project, and Max Emmons has 
handled publicity.  Joel Pliner and KG Lyford have 
coordinated the extensive and demanding testing and 
monitoring required by the permit.  Fran Gilman devised 
and built a device for measuring depth of water to soft 
bottom.  Bill Frye has handled the financial details with 
expert fiscal responsibility.  Lee Evans has been the 
person behind the correspondence and most of the web 
site activity.  And LSCCF president Bill Steinmetz has 
provided steadfast leadership, carrying out  
negotiations, and persevering relentlessly throughout the 
long process that has brought the LSCCF to this point.  
Paul Dufresne is working on ways to save money on the 
expensive monitoring and testing required by the permit. 
 After the July 31 ceremony, a lunch celebration 
was enjoyed by all, with food and drink provided by 
Susanne Evans, Judy Steinmetz, and Janet Emmons.  
As the aeration system takes effect and positive results 
become evident, we are looking ahead to what will 
follow.  We believe that once it is established that 
aeration is a viable tool for reducing sediment and 
nuisance vegetation, the state will be willing to approve 
expansion to greater areas of the lake.  This can be 
accomplished in various ways, including another 
organizational project or the possibility of individual 
property owners (or groups of property owners) 
purchasing and implementing their own aeration systems 
around the lake.  

 

 
A tasty lunch followed the ceremony. 

 

Bill Steinmetz, David Emmons, Fran Gilman, Lee Evans, Bill 

Frye, Bob Short, Tim Makepeace, Representative John 

Malcolm, and Will Makepeace (front). 

 

 

What Can We Expect from Aeration? 
 
Aeration is the intimate exposure of water and air. It is a 
way of thoroughly mixing the air and water so that 
various reactions can occur between the components of 
the air and the components of the water.  Aeration is one 
of the key components of our lake restoration strategy.  
Now that our aeration system is up and running, here’s a 
review of how it can help our lake. 
 Our primary objectives are the reduction of both 
sediment and Eurasian watermilfoil. For a number of 
biological reasons, the causes of organic sediment (muck) 
accumulation, unpleasant odor, and fish kills in lakes 
(such as the death of over 90 northern pike in 2010) are a 
lack of oxygen and high levels of toxic gases.   
If oxygen is present throughout the water column at all 
times, beneficial aerobic microorganisms and insects feed 
on the organic sediment which will begin the process of 
restoring a clean lake bottom.  Moreover, the added 
oxygen can provide a safe haven for fish during hot 
weather when oxygen levels are low.  
 Aeration also can control the growth of nuisance 

plants.  By removing carbon dioxide from the water, 

aeration shifts bicarbonates in the water to carbonates in 

which the carbon dioxide is unavailable for plant growth. 

This controls milfoil by environmental remediation 

without harmful herbicides. 



 
In the picture above, carbon dioxide and 

hydrogen sulfide are shown being removed by scrubbing 
action.  Scrubbing action will remove odors from water 
if the problem is caused by relatively volatile gases and 
organic compounds.  Oxidation is the other process 
through which aeration purifies water.  Oxidation 
includes the addition of oxygen and the removal of 
hydrogen.   

Aeration removes or modifies the constituents 
of water using two methods - scrubbing action and 
oxidation.   Scrubbing action is caused by turbulence 
which results when the water and air mix together.  The 
scrubbing action physically removes gases from solution 
in the water, allowing them to escape into the 
surrounding air.  

Almost immediately after our aeration system 
was put into service, a distinct smell of hydrogen sulfide 
(think rotten eggs) was observed above the diffusers.  
While the odor was unpleasant, it was clear evidence that 
the aeration process was taking effect.  Soon we will 
have underwater video footage to record changes that 
take place in the aeration zone. The video will be 
available on Youtube via a link in our website, 
www.lakematters.org.   

Changes won’t happen overnight.  The rate of 
improvement is dependent on many variables, but we are 
confident that over time we will see sediment reduction, 
a lessening of Eurasian milfoil, and a significantly 
improved water quality and fish habitat. 

 
 

What Else is Happening? 
 

�Monitoring: Our aeration permit requires us to do 
extensive monitoring of the area under aeration 
treatment, especially just before starting up the system 
and during the following week..  
 We are required to monitor water quality by 
taking four samples every two days. We have to have the 
samples analyzed for total phosphorus, dissolved 
phosphorus, total nitrogen, total suspended solids, and 
pH.  
These samples must be tested at a professional 
laboratory, and the cost to analyze 4 samples is $320.  
We expect to get permission from the state to reduce the 
number and frequency as the tests prove there are no 
negative effects. 
 We are also required to keep records of the 
depth at four sampling locations as well as the 9 diffusers 
once a week.  We have avoided the cost of these tests by 
conducting them ourselves (LSCCF Directors).   
 In addition to the required sampling and testing, 
we are also gathering data through our own taking of 
water quality samples by use of equipment we have 
purchased with funds provided by a grant.  We check 
water quality at a control location, and also measure 
dissolved oxygen at the four sampling locations and a 
control site outside the aeration zone.  In addition, we are 
doing bi-weekly video footage of the diffuser area as 
well as two control locations.     
  
�Civic Involvement: We have been avid supporters of 
the new Wells Lakeside Park, which officially opened in 
June.  We have included the Town of Wells without 
charge in our upcoming permit for shoreline hydro-rake 
dredging in order to help improve the waterfront at the 
park.  If the permit is accepted, we intend to hold a fund-
raiser to pay for the dredging at the park.  
 
�Herbicides:  We met with the Lake St. Catherine 
Association prior to their application of Renovate 
herbicide in Little Lake.  In the spirit of cooperation, the 
LSCA agreed not to apply the chemical within 100 feet 
of our aeration zone so as to allow us to better gauge the 
effectiveness of our aeration system.   
 
�Weevils: We have recently been exploring the use of 
milfoil-destroying weevils as a potential part or our 
recommended strategy. This biological control has been 
very successful on other lakes.  The weevils rely on the 
milfoil for food, and also for completion of their life 
stages by laying eggs in the healthy tips of the plants. As 
the eggs hatch, the larvae tunnel down through the stem 
creating holes in the stem and hollowing out the stem 
tissue. The damage disrupts the flow of nutrients 
throughout the plant. In addition, holes in the stem 
created by the larvae allow gas to escape and cause the 
plant to lose buoyancy in the water. As the stem is 
attacked by the weevil and dies, it begins to fall over and 
weigh down nearby stems, pulling them further from the 
lake surface. This opens the plant canopy and allows 



desirable native plants to compete more effectively, and 
eventually replace the milfoil beds. 

Overall, the goal is to establish a permanent 
population of the weevils that will continually control the 
milfoil for many years to come. With over 13 years of 
experience combating large-scale milfoil infestations, 
biologists have developed specific weevil-stocking 
strategies to maximize success. This includes stocking 
relatively large numbers of weevils in multiple locations 
over 2-3 years on average, depending on the size of 
infestation. 

Expected control using the weevil typically 
takes between two to three years on average. Control 
includes: 

1. Massive reduction in milfoil density, and in 
most cases elimination of nearly all milfoil 
beds;  

2. Maintenance of the remaining plants below the 
water’s surface at non-nuisance levels;  

3. Increase of native plant species and re-
establishment of a diverse native plant 
community in areas once dominated by milfoil.  

 
 
 
 

From the President…. 
Written looking out at the Lake Saint Catherine lower 

channel  August 12, 2012 

 

July was a most challenging and ultimately gratifying 

month.  It started with frustration on many fronts, 

but the delay in the delivery of the compressor was 

paramount.  Thanks to the concerted efforts by 

many (Tim Makepeace leading the way), the 

installation of the system was completed on July 30 

and the “switch on” ceremony took place at mid-day 

on July 31st.  It was appropriate that John Malcolm, 

our State Representative who lobbied hard for 

aeration, and Rick Strange, Town Select Board 

member, cut the ribbon that day.  That morning, we 

also completed the first depth measurements at 15 

locations in and around the aeration treatment area.  

A gradually deepening Little Lake would be a major 

step in restoring Little Lake to a healthy condition. 

We continue to monitor carefully the water 

quality, dissolved oxygen, plant population and 

turbidity in the treatment area.  There is good news 

to report on all fronts: 

 

• there has been absolutely no significant turbidity 

during the installation and since operation 

began 

• the plant population is being monitored and 

video records are promising for a significant 

reduction in plant population to a more 

balanced position 

• dissolved oxygen readings show excellent 

improvements (over 20% improvement in less 

than a week!) -- the fish population has to be very 

happy about this and a major fish kill, as we had 

two years ago, is much less likely with aeration 

underway 

• finally, water quality tests have shown no 

negative issues since aeration began -- this should 

allow us to reduce the monitoring regime and its 

attendant costs shortly. 

•  

We applied for this permit expecting aeration to 

produce a healthier lake environment in the 

treatment area.    Improved dissolved oxygen 

readings are evidence of this already.  We believe our 

plant survey work will also demonstrate a healthier 

balance with fewer plants and more fish.  The final 

measurement of aeration treatment success will be 

the deepening of the lake.  This will take some time, 

but we are monitoring carefully to determine our 

success in this dimension. 

We continue to press the DEC for this year’s 

hydro-raking permit and for a permit to experiment 

with hydraulic dredging in the northwest area of 

Little Lake.  We hope to raise funds over the off 

season and begin dredging the heavily silted-in area 

of the northwest portion of Little Lake in 2013. 

Please continue to support us.  Your annual fees 

and gifts make all the difference.  We are on a 

crusade to improve the conditions of this beautiful 

area that God has blessed us with.  Which reminds 

me, a little prayer for the success of these efforts 

would be appropriate also. 

Thanks again.   

 

Humbly submitted, 

    Bill Steinmetz 

   President, LSCCF, Inc. 
 
 

 

 



Shoreline Cleanup: Hydro-rake Dredging Can Help 

 The LSCCF has applied for a new dredging permit, such as the one held last year for the channel cleanup. This 

type of permit allows the contractor to dig up and remove sediment from the lake.  To obtain this new permit the LSCCF 

was required to present the Agency of Natural Resources with a complete list of all applicants along with maps and other 

documents.  Then ANR had to obtain a survey of the areas and determine that the dredging was within their guidelines at 

each location.  Finally they had to see that the project met their other criteria before they actually would issue a permit.  

We believe that all matters have been satisfied and we will be receiving the permit imminently.  The process takes time, 

but we are hoping to have the permit in time for the dredging to be done this season.  Still, there is no certainty that it will 

happen that quickly.   

 

                                                  
The hydro-rake removes nuisance plants and sediment.          The debris is deposited on the shore to be hauled away. 

A silt curtain contains sediment to the dredge area.           

 
 Last year we contacted all members and offered them an opportunity to sign up for the dredging service by 
sending in a $50 registration fee.  Non-members could also register (and become members) by remitting a $100 fee.  
There were 17 respondents who are now named on this permit application.   
 We have recently received requests from others who would have liked to be included, but inquired too late.  We 
will be pursuing another dredging permit to accommodate them.  Currently we have eight who have shown an interest in 
being included.  If you would like to get in on this permit, you will need to send the following information along with your 
$50 registration fee ($100 for non-members):  Name, lake address and phone number, camp number (if known), 
home address and phone number, and email address.    
 Under the permit, the landowner is responsible for all the costs of the cleanup, including removal of the debris 
from his property (which he must arrange).  We have a local contractor who can provide that service. The permit does not 
specify any time limit for removal of the debris.  
 If you have questions, please call Lee Evans at 908-665-0125.  Thanks. 

 

Miscellany…. 
 A word of gratitude to all of you who so generously responded to our call for donations upon receiving 
our aeration permit!  You made it possible for us to cross the threshold into a new era of lake treatment in 
Vermont. 
 The new park on the old Delaney property is lovely, and now carries the name of Wells Lakeside Park.    
Through the efforts of Wells townspeople, there is now a picturesque picnic area complete with tables and 
charcoal grill stands.  An access is available for small boat launching (kayaks, canoes, etc.), and there is a 
sturdy aluminum dock as well.  If you haven’t visited yet, stop and see this great new asset to the town of 
Wells. 
 We are continuing our pursuit of a permit to conduct a hydraulic dredging test.  Hydraulic dredging uses 
a suction device to remove sediment and plants from an area.  The material is pumped into a large bag on shore 
where the water is filtered clean through the walls of the bag and allowed to run back to the lake.  



LSCCF Joins Our Neighbors' Table in Fund Raiser 
 

Our Neighbors’ Table is a charitable group in Wells that 
provides food and help to those in need.  It was established 
to give assistance to Wells residents who have low income 
or who have emergencies such as high medical costs, 
unemployment, and family illness. 
   
  
On June 30, 2012, the LSCCF 
joined with Our Neighbors’ Table 
in a combined tag sale to raise 
money for both groups. In 
addition to the actual tag sale, hot 
dogs and brownies were sold, and 
a 50/50 raffle was conducted. 
 The event was a great success for 
all:   LSCCF netted $926 to be 
used toward lake restoration 
projects,  and Our Neighbors’ 
Table netted $926.97 to be used to help those in need.  Left 
over from the sale is a lovely secretary’s desk valued at 
about $150.  It is still available.  

LSCCF Director Max Emmons put in a lot of hard 
work with pre-sale preparation, deliveries of donated 

merchandise, and salesmanship at the actual event on sale 
day.   LSCCF Director KG Lyford and LSCCF member 
Bob Holmes both worked tirelessly on the day of the sale.   
Putting in equally great effort from Our Neighbors’ Table 

were Michelle Bates and Carole Duquette.   
Felix Reed, a yard sale pro was an 
invaluable advisor with his help and advice 
on pricing major items.  Many other hands 
from both organizations also provided 
much help and support.  

  
We hope to join with Our 

Neighbors’ Table for more projects in the 
future. 

To make donations to Our 
Neighbors’ Table or for more information 
about them, please call Michelle Bates  
(802-645-0934) or Carole Duquette (802-

325-3578).  Food donation boxes are located at the 
Wellsmere Farm and at the Wells Town Office.  Please 
keep them in mind for leftover canned goods when closing 
up your camp for the season. 

 

Renew your membership! 

The deadline for dues for 2012-13 is September 1.  As noted above, a number of our members have already signed up for 

another year, and have generously accompanied their $50 dues with tax-deductible contributions. Any amount in addition 

to the dues is now IRS tax-deductible. Regular membership dues are $50 (Silver level). We designate participation levels 

above $50 as Gold ($100) and Platinum ($150+). There is also a Commercial Level of $300. 

 

 
Please make checks payable to: 

Lake St. Catherine Conservation Fund, Inc. 
PO Box 52, Wells, VT 05774 

Participation Levels: Silver $50, Gold $100, Platinum $150+ 
All amounts above $50 are tax deductible 

Name__________________________________________________________ 
 
Address_________________________________________________Camp #________ 
 
Email________________________________________________  Phone ___________________________ 
 
Contribution amount ________________________ 
 

The Lake St. Catherine Conservation Fund, Inc. is a public charity.  Donations are tax deductible under the federal tax code. 

 

 
 



 

 
 

 
 
 
 
 
 



 

 

 
 

 


