
Cason & Associates provides clients with effective, environmentally sound and sustainable solutions for 
aquatic resource management challenges. Decades of combined field experience, coupled with extensive 
industry knowledge and exceptional customer service, makes Cason & Associates the ideal choice for a 
consulting firm to help you manage your water resources. 
  
Services we offer:   

 Lake and pond management consulting 
 Aquatic plant surveys  
 Lake and pond management plans 
 Lake and pond mapping 
 Pond development and construction 
 Professional application of algaecides, 

herbicides and dye 
 Native aquatic and wetland plantings 

 Fish stocking, surveys and analysis 
 Habitat assessments and improvement 
 Wetland delineation  
 Water and sediment sampling and testing 
 Aeration and fountain installation and 

maintenance 
 Permit and grant writing 
 Research projects 

Eutrophication is the process by which a water body accumulates an excess amount of nutrients, particularly nitrogen and phosphorous. The       

increase in nutrients results in an increase in algae and plant growth. When algae and plants die, bacteria decompose the plant material, which 

causes a depletion of dissolved oxygen in the water and, over time, accumulation of organic matter and soil. The lack of dissolved oxygen can 

lead to fish kills. Eutrophication is a slow, natural process that occurs in lakes and ponds but due to human activities, such as runoff from 

farm fields, irrigation near water bodies and discharge of partially treated or untreated sewage, this process can be sped up. This is a problem 

in lakes, but is a more significant problem in ponds. 

What is Eutrophication and Why is it Important? 

Eutrophication in Natural Lakes 

 
Natural lakes are generally classified into three trophic 

states: oligotrophic, mesotrophic, and eutrophic.      

Oligotrophic lakes tend to have low nutrient content and 

production, limited aquatic plant growth, high dissolved 

oxygen content and cold water. Mesotrophic lakes generally 

have moderate nutrient content, production, aquatic plant 

growth and dissolved oxygen content, and some sediment 

accumulation throughout the lake bottom. Eutrophic lakes 

tend to have high nutrient content and productivity,         

extensive aquatic plant growth, seasonally low dissolved 

oxygen content and warm water. As lakes age, they become 

more eutrophic. Shallow sections of eutrophic lakes can   

become stagnant, lack oxygen, have poor water quality and 

fill in with sediment, making navigation difficult. 

Eutrophication in Ponds 

 
In most cases, ponds are smaller in surface area and shallower than natural 

lakes. With the smaller surface area, ponds tend to lack wind driven 

waves. Waves circulate the water, which adds oxygen to the water. When 

ponds don’t receive a disturbance, like waves, the water in ponds become 

stagnant and lack oxygen. Ponds may also lack a buffer zone to help   

prevent excess nutrients from flowing into the pond where natural lakes, 

not degraded by humans, have a buffer zone. These factors accelerate the 

eutrophication process. In ponds, eutrophication tends to be a negative 

quality because it degrades the water quality and attributes to the         

accumulation of sediment on the bottom of the pond. Having poor water 

quality can effect human and wildlife health and can also lead to degraded 

aesthetics.  

Slowing the Process Down 

 

Cason & Associates manages ponds through an integrated management approach by using physical, biological and chemical     

methods to slow down the eutrophication process. These methods include installing aeration systems to increase dissolved oxygen           

concentrations, applying dyes to limit light penetration which decreases plant growth, adding bacteria and enzymes to compete with algae for 

available nutrients and digest sludge, creating buffer zones to prevent soil erosion and limit nutrient inputs from surface runoff, treating    

excess aquatic plant growth with herbicides and algaecides and applying polymers to tie up phosphorous. By using all of these methods, we 

can slow down eutrophication in your pond or lake. 
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Why should you aerate your pond or lake? Aeration is an important tool that is used to help slow down the natural process of 

eutrophication, improve the water quality and decrease sedimentation in lakes and ponds. The following are summaries of case 

studies where aeration systems improved the water quality and decreased sedimentation in lakes or ponds:  

The influence of whole lake aeration on the limnology of a           

hypereutrophic lake in central Florida 
Cowell, B. C., C.J. Dawes, W.E. Gardiner, and S.M. Scheda 

 

Cowell et al. (1987) measured the limnology effects before and after 

installing an aeration system in Lake Brooker, Florida. Lake Brooker 

is a highly eutrophic lake that is approximately 26 acres in size.    

Before the installation of the aeration system, there was hardly any 

dissolved oxygen along the bottom of the lake. The lake also had  

high turbidity, pH, alkalinity, total nitrogen, hydrogen sulfide and 

iron concentrations, had a low benthic community diversity and had 

toxic blue-green algal blooms. During the two year monitoring after 

the installation of the aeration system, dissolved oxygen, Secchi disk 

transparency and diversity of the benthic community increased and 

turbidity, pH, alkalinity, total nitrogen, hydrogen sulfide and iron 

concentrations, and toxic algal blooms decreased. They also noted 

that to maintain desired conditions, multiple years of aeration will 

have to occur. 

Restoring effectiveness of a degraded lake using multi-year   

artificial aeration 
Grochowska, J. and H. Gawrońska 

 

Grochowska, J. and H. Grawrońska (2004) studied the effectiveness 

of a multi-year artificial aeration restoration project on Lake Dlugie, 

Poland. Lake Dlugie, a 66 acre lake, is a highly eutrophic lake that 

received raw sewage from a housing estate for more than 20 years 

and was considered one of the most polluted lakes in Poland during 

the 1970s. Prior to installing an artificial aeration system, Lake 

Dlugie had poor dissolved oxygen concentrations on the bottom of 

the lake, very high phosphorous and nitrogen concentrations, very 

high organic matter content, and had low transparency. After      

installing the aeration system, although a slow, gradual process, the 

water quality increased significantly in Lake Dlugie. They          

concluded, despite the slow process, permanent improvement of the 

environmental conditions in the lake occurred; whole lake oxygen 

content and transparency increased, phosphorous and nitrogen levels 

decreased and organic matter content decreased. Even though there 

was a considerable reduction in the amount of nutrients in the lake 

during the 10 year study, primary production was not limited due to 

the reduced nutrient concentrations. 

Pond water aeration systems 
Boyd, E. C. 

 

In the article “Pond Water Aeration Systems” (1998), Boyd, C. E. 

summarized the affects aeration can have on dissolved oxygen (DO) 

in ponds. Dissolved oxygen is the total amount of oxygen that is   

present in the water and is needed for all aquatic organisms to live. 

The concentration of DO can vary within a pond, depending on    

temperature, salinity and barometric pressure. As the water           

temperature increases, the concentration of DO decreases. At a given 

temperature, DO concentrations increase as barometric pressure   

increases and decrease as salinity increases.  Dissolved oxygen levels 

can also decrease at night during the summer months due to          

respiration by fish, plants and other aquatic organisms. By installing 

an aeration system, DO is continuously being added to the water  

column. Aeration also creates water circulation, which is beneficial to 

ponds. Water circulation (movement of water from the surface to the 

bottom) prevents thermal and chemical stratification and increases 

DO concentrations. This uniformity makes the entire pond habitable 

for aquatic organisms and prevents low oxygenated areas from     

occurring. Boyd, C. E. also noted that fish become conditioned to 

high DO concentrations around an aerator and if low DO              

concentrations occurred within a pond, fish would concentrate around 

the aerator. He concluded by installing an aeration system, no matter 

the type, a pond, and the aquatic life it inhabits, is healthier when DO 

is uniformly mixed. 

From these case studies it is easy to see how aeration plays a key 

role in improving water quality and decreasing muck build up. 

By investing in an aeration system, you are enhancing the health 

of your lake or pond.  

 

Call Cason & Associates to have an aeration system 

installed in your lake or pond today!    

1-877-309-8404 
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Aerators case study: East Twin Lake, MI 
Vertex Water Features 

 

With the help of East Twin Aeration Association, LLC, Twin 

Lakes Property Owner’s Association, Tri-County Aquatics and 

Vertex Water Features, an ongoing case study is occurring in 

East Twin Lake, MI to see how well artificial aeration can     

decrease sediment, or muck, build up on the bottom of the lake.  

East Twin Lake is a shallow mesotrophic lake that is 900 acres in 

size and has a maximum depth of 26 feet. Over the years,      

sedimentation has occurred in the lake, in particular on the   

western end of the lake where an area of 160 acres is of special 

concern. Six locations were sampled for sediment consistency 

and depth and dissolved oxygen. Prior to installing an artificial 

aeration system, half the sample sites had 6 to 7 feet of muck, the 

average depth of muck at all sample locations was 4.3 feet, and 

conditions near the bottom were anoxic (dissolved oxygen     

concentration = 2 mg/L). In July 2004, eight Vertex Air3 XL4TM 

systems were installed by Tri-County Aquatics in the 160 acre 

cove that was labeled of special concern. Even though most of 

the decomposition occurred in the first 6 years of the study, after 

10 years of continuous aeration (except during the winter months 

when the system was turned off), approximately a total of 2.8 

feet of muck has been decomposed and oxygen levels near the 

bottom has increased significantly (dissolved oxygen concentra-

tion = 8.5+ mg/L ). Due to the formation of some compounds 

becoming almost chemically inert during decomposition, the 

decomposition process has slowed in the last four years. Despite 

the process slowing down, there has been little accumulation of 

organic matter. As the case study continues, it is easy to say   

artificial aeration is helping reduce the amount of sediment build 

up and increase dissolved oxygen in East Twin Lake. 

Soil Decomposition in Lakes and Ponds 

 

In the books “Bottom Soils, Sediment and Pond Aquaculture” by Boyd, 

C. E. (1995) and “Pond Aquaculture Water Quality Management” by 

Boyd, C. E and C. S. Tucker (1998), the importance of aeration in 

ponds, as well as other factors about aeration are described. Within 

each book, there is a section that describes how aeration can decrease 

the amount of sediment, or muck, that lies at the bottom of ponds. 

 

As lakes and ponds age, they can accumulate sediments from different 

sources such as: dead and decaying plant matter, surface runoff and/or 

water from streams or estuaries. As the sediments sink to the bottom of 

the lake or pond, they sort out according to size (largest substrate    

particle size fall first because it is denser than smaller substrate particle 

size). This results in a layer of organic material, or muck, at the top of 

the soil profile. Aerobic microorganisms decompose the organic     

material, but give off carbon dioxide and ammonia as byproducts. 

Since carbon dioxide and ammonia are highly soluble, they enter the 

water quickly and can cause anoxic conditions if there is no             

disturbance, or current, over time. This results in anaerobic              

decomposition, which is a slower process than aerobic decomposition 

and can be toxic to aquatic organisms. By installing an aeration system, 

organic material can be suspended in the water, allowing aerobic     

decomposition to occur. Aerators can also erode the bottom,            

suspending mineral particles, which can be anaerobic. Boyd, C. E. 

(1995)“suggested that it should be feasible to develop an aeration-water 

system that provides uniform water currents over the bottom that are 

strong enough to maintain organic particles in suspension without    

suspending mineral soil particles”. By practicing this methodology, 

aerobic conditions will occur for decomposition of organic material, 

while preventing anaerobic sediment from depositing in the pond     

bottom. 


