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Sonar Scan and Mapping 
 

The most recent sonar scan of the lake was completed on October 23rd, 2019.  The scan was 

accomplished with our Lowrance HDS7 fish finder/chart plotter with broadband sounder technology, 

built-in GPS antenna and high-definition mapping.  The data obtained was uploaded to Biobase GIS, 

a cloud-based mapping service, to produce contour, bottom composition and vegetative biovolume 

maps. 

 

Note: The sonar signal can get distorted in water less than 2.5 feet deep and the accuracy of the 

maps can be diminished in those areas. Also, in late 2017, Biobase upgraded the algorithms they use 

to process scan data to make the reporting more accurate. As a result, the format and accuracy of the 

map from 2017 in this report has changed a little bit to be more accurate and provides a better 

comparison to the current scan data. 

 

This is the third scan performed on the lake.  The first scan was conducted on October 4, 2017 using 

the same equipment and procedures.  That scan was utilized for the design location for the Clean-Flo 

diffusers that were installed in the lake in Spring of 2018.  The 2017 scan is used as the baseline 

condition of the lake for all future scans.  These scans are an excellent way to help understand water 

body characteristics, compare changes over time and measure the progress of any restoration or 

improvement project. The information is generated based on thousands of data points, so it allows 

you to objectively determine how the lake changes over time under the surface where it matters most, 

without the potential for human error from manual measurements. 

 

This report was prepared to document the changes that have taken place in Roland Lake since the 

installation of the Clean-Flo system.  The system was officially started on April 13, 2018 and has 

operated continuously since that date. 

 

Depth Contour Maps 
 

The contour maps (figures 1 and 2) for the lake along with a color-coded scale are shown below.  The 

scale goes from light blue (shallowest) to dark blue (deepest).  The maps contain some of the depth 

indications by number and are in 1-foot intervals.  The 2019 map shows the lake depth increasing 

virtually in all areas of the lake.  Areas that were 1 to 2 feet deep in 2017 are now around 5 feet deep. 

Another notable contour that increased considerably in size was the 14-foot contour.  There was an 

overall increase in depth throughout the lake. 

 



 

 

 

Figure 1– For the scan from 2017, the deepest reading obtained in the lake was close to 

17 feet but there were no areas over 17 feet.   

 



 

 

 

 

Figure 2– For the scan from October 2019, the deepest reading obtained in the lake was 

18.63 feet.  The 5’ contour has greatly increased in size and expanded into the northern 

half of the lake and into the east and west coves. 

 

In the map below the 5’ contour has is shown as it was in 2017 and as it is in 2019. The extent to 

which the 5’ contour has been extended into areas that were previously 2 to 3 feet deep is readily 

apparent.  

The area encompassed by the 5’ contour has increased from 10.33 acres to 18.98 acres in a 30 acre 

lake. 

 



 

 

 

 

 

Bottom Composition 

 
The bottom composition maps for the lake along with a color-coded scale are shown below (figures 3 
and 4). The scale goes from light tan (softest) to red (hard bottom).  The softest areas contain large 
amounts of loose organic sediment.  In areas where there is less organic sediment, the color changes 
to orange and ultimately red if there is no soft organic sediment.   
 
As lakes age, they get overrun with organic inputs such as dead algae or weeds from years past, 
fertilizers, fish waste, leaves, leaking septic tanks, grass clippings, etc.  As this organic load in the lake 
tries to decay, it uses available oxygen until it runs out, then the cycle goes anaerobic and muck begins 
to form.  This organic muck contains large amounts of nutrients that will continue to fuel more plant 
growth every year unless it is reduced and made available for the rest of the ecosystem. 
 
Figure 3 shows that there were considerable areas of soft sediment scattered throughout the lake, with 
some pockets of harder sediment in 2017. The harder sediments were located mainly in the norther 



 

 

end of the lake while the majority of the muck (see tan areas) was located in the shallows near the 
middle section of the lake. 

 

Figure 3– Bottom composition maps are created by the Biobase program to show areas 

where the bottom sediments are hard and soft.  Physical measurements taken at the time 

indicated that the hard lake bottom was deeper than the scan, indicating a large build-up of 

organic sediment. 

 

The pie chart below shows the amount of soft, medium and hard bottom sediments in 2017.  As softer 

sediments decrease, the chart will move toward a higher percentage of red.  This chart indicates 48% 

soft bottom, 47% medium bottom and 5% hard bottom. 



 

 

 

Figure 4, when compared to Figure 3, shows a substantial reduction in soft sediments to medium 

sediments. The medium sediments now compose the majority of the lake. Given more time, most of 

the medium sediments will reduce to hard sediments and increase the available volume of the lake.  
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Figure 4– Comparing the 2019 map to the 2017 map, there is an obvious change in 

bottom composition from soft to harder sediments around the entire lake.  There are still 

large pockets of soft sediments remaining that will be reduced in the future. 

The pie chart below shows the amount of soft, medium and hard bottom sediments in 2019.  This 

chart indicates 12% soft bottom, 82% medium bottom and 6% hard bottom.  A comparison to the 

scan in 2017 shows a reduction of 36% in the soft sediment percentage in the lake, and an increase 

in medium sediments. This indicates a transformation of a portion of the soft sediments to medium 

sediments in some areas and a small complete reduction to hard sediment in other areas. 

 

 

Through the Clean-flo biotechnology, soft sediments are reduced to medium then hard sediments as 

the system biodegrades the organic portions of the sediment, leaving the inorganic sediment behind. 

The process takes some time, as it stimulates and accelerates the metabolism of microbial life to both 

break down organic material (ie. dead leaves, aquatic weeds/algae, bird droppings, fish droppings) 

and make nutrients available to the next level up in the food chain. This biodegradation of organic 

sediments results in added water volume to the lake and available nutrients to the ecosystem. 

 

Vegetation Biovolume Maps 

 
The vegetation biovolume details and map for the lake (figures 5 and 6), along with a color-coded scale 
are shown below. The vegetation biovolume map shows areas of vegetation and density of the 
vegetation.  The measurement scale shows that red is the highest density of biovolume followed by 
yellow, green and then blue.  The blue areas have little to no vegetation. 
 
The data collected from our 2017 scan showed that vegetation had taken over a considerable portion 
of the norther end as well as the western side of the lake. This can be seen in figure 5 where the color 
intensifies to yellow and red. The only area where there is no vegetation is where the depths exceed 
11 feet, which is about where sunlight no longer penetrates deep enough to fuel plant growth. Based 
on the data collected, 44.1% of the overall water column in the lake was taken up by vegetation growth. 
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Figure 5– Vegetation biovolume map from the 2017 scan. The map shows areas of 

vegetation and density of the vegetation.   

In figure 6, the densest areas of vegetation have shrunk dramatically compared to the scan from 2017 

(figure 5), which eliminates a considerable source of organic material in the lake. The vegetation is 

now densest near the northern (shallower) end of the lake and covers only a fraction of the area 

covered in 2017. The majority of the deeper, southern region of the lake is vegetation free and has 

expanded in area since 2017.  The decrease in vegetation has resulted in only 17.2% of the water 

column being taken up by vegetation as opposed to the 44.1% from 2017. 

 



 

 

 

Figure 6– Vegetation biovolume map from the October 2019 scan.   

Data collected in 2017 and 2019 also detailed how much the water column was affected by the 

vegetation in the lake.  This data does not incorporate density like the maps do, but only uses 

presence or absence in the calculations.  

 

Figure 7- Biovolume percent from 2017 scan 

In October 2017, the average biovolume percentage (Avg BVp) of the water volume taken up by aquatic 

vegetation was 44.1%. 



 

 

 

 

Figure 8. Biovolume percent from 2019 scan 

In October 2019, the average biovolume percentage (Avg BVp) of the water volume taken up by aquatic 

vegetation was 17.2%. 

 

Scan Details 10/4/17 – Additional details of the scan are shown above.  Biobase calculates the 

volume of water at the time of the scan.  The volume of water in 2017 was 148.88 acre-feet of water 

but was corrected to 150.69 acre-feet after the upgrade in algorithms by Biobase. 

 

 

Scan Details 10/23/19 – The scan details above show the volume of water in 2019 is 215.71 

acre-feet. 

 

 



 

 

Summary 
 

The lake has experienced considerable reduction in soft sediments and vegetation throughout. This 

has resulted in several contours expanding in size, especially the 5-foot contour. The result means 

greater depths throughout and a healthier ecosystem.  Deeper water also helps prevent sunlight 

penetration and aquatic weed growth. 

 

The water volume of the lake has increased 65.02 acre-feet, which directly equates to 65.02 acre-

feet of sediment reduced.  This is equivalent to 104,898 cubic yards of sediment reduction or an 

increase of 21,188,221 gallons of water from 2017 through 2019.  It would take 5,245 tri-axle 

dump trucks to remove this sediment volume from the lake. 

 

The reduction of sediment since the scan in 2018 is 36,380 cubic yards.  Additional reductions should 

continue to occur based on the sediment maps shown above. 

 


