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Section 1: Sandshores Lake Summary 

 
Restorative Lake Sciences (RLS) was retained by the Emerald Lakes Village (ELV) in later 

winter of 2020 to review limited recent and historical data consisting of aquatic vegetation and 

water quality parameters. This report outlines the management recommendations made by RLS 

for the future management of Sandshores Lake. 

 

Sandshores Lake is a man-made lake in Oakland County and is approximately 10.0 acres in size.  

The lake has a maximum depth of approximately 8.0 feet which is considered shallow. The lake 

shoreline perimeter is approximately 0.6 miles.  The fetch of the lake (longest distance across the 

lake) is approximately 0.2 miles. There are approximately 42 homes on the lake.  

 

The ELV created a Strategic Plan for Restoration of the lake which outlines objectives and goals 

towards the overall betterment of Sandshores Lake.  The primary goals include: 1) Improved water 

quality, 2) Abundant aquatic plant life, 3) A healthy fishery, 4) Sustainable organizational 

management, and 5) Implementation. These are important goals which will require scientifically-

sound and ecologically-sound management recommendations for the most sustainable and 

effective outcomes. 
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Section 2: Aquatic Vegetation Management Recommendations 
 

 

RLS reviewed the limited weed treatment reports and noted that an overabundance of algae 

treatments has been occurring.  This had led to (along with high nutrients) an algal-dominated state 

since overuse of algaecides promotes further blooms. There is currently not enough aquatic 

vegetation in the lake to compete with the algae for nutrients and thus algal populations are high.  

The treatment information reviewed are listed below. 

 

Treatment #1: 6 May 19 

Algae Control using Cutrine Plus® 

Bio-Augmentation using MD Pellets® & Aquasticker® 

Color: Blue Springs® Dye 

A minimal amount of Curly-leaf pondweed was listed as present and the next treatment was 

proposed to include an herbicide treatment. Hydrothol 191 is listed in the products used section 

and is commonly used to treat nuisance pondweed growth. 

 

Treatment #2: No review sheet submitted 

 

Treatment #3: 24 June 19 

Algae Control using Cutrine Plus® 

Bio Augmentation using MD Pellets® & Aquasticker® 

Color: Blue Springs® Dye 

 

Treatment #4: No review sheet submitted 

 

Treatment #5: 5 Aug 19 

Algae control using Cutrine Plus® 

Bioaugmentation using LP Pellets® & Aquasticker® 

Color: Blue Springs® Dye 

 

Treatment #6: 26 Aug 19 

Algae Control using Cutrine Plus® 

Bioaugmentation using LP Pellets® & Aquasticker®  

 

Beach Treatment #1: 13 May 19 

Emergent plant control using AquaNeat® (glyphosate) and Cygnet Plus® (adjuvant) 

 

Beach Treatment #2:  17 June 19 

Emergent plant control using Habitat® and Cygnet Plus® 

 

Beach Treatment #3: 22 July 19 

Emergent plant control using Habitat® & Cygnet Plus® 

 

Additional Observations: In addition to the treatments above, there was one survey report 

submitted from a survey completed on 1 Aug 19. 
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The most common aquatic plant was Chara at “A” level in nine of the AVAS sections and at the 

“B” level in one section. Note: The “A” level is found, and the “B” level is sparse. 

Other aquatic plants observed included: Arrowhead, Cattails, Bulrushes, Pickerelweed, Thin-leaf 

pondweed and Northern Milfoil all present at the “A” Level. 

Three AVAS sections along the east side of the lake appeared to have no plants. 

In Sandshores Lake, eight species were present, which is low in diversity, especially with the low 

densities of aquatic plants.  

 The Roles of Aquatic Plants in Inland Lakes: 

There are hundreds of native aquatic plant species in the waters of the United States.  The most 

diverse native genera include the Potamogetonaceae (Pondweeds) and the Haloragaceae (Milfoils).  

Native aquatic plants may grow to nuisance levels in lakes with abundant nutrients (both water 

column and sediment) such as phosphorus, and in sites with high water transparency.  The diversity 

of native aquatic plants is essential for the balance of aquatic ecosystems, because each plant 

harbors different macroinvertebrate communities and varies in fish habitat structure.   

 

Aquatic plants (macrophytes) are an essential component in the littoral zones of most lakes in that 

they serve as suitable habitat and food for macroinvertebrates, contribute oxygen to the 

surrounding waters through photosynthesis, stabilize bottom sediments (if in the rooted growth 

form), and contribute to the cycling of nutrients such as phosphorus and nitrogen upon decay.  In 

addition, decaying aquatic plants contribute organic matter to lake sediments which further 

supports healthy growth of successive aquatic plant communities that are necessary for a balanced 

aquatic ecosystem.  An overabundance of aquatic vegetation may cause organic matter to 

accumulate on the lake bottom faster than it can break down.  Aquatic plants generally consist of 

rooted submersed, free-floating submersed, floating-leaved, and emergent growth forms.  The 

emergent growth form (i.e. Cattails, Bulrushes) is critical for the diversity of insects onshore and 

for the health of nearby wetlands.  Submersed aquatic plants can be rooted in the lake sediment 

(i.e. Milfoils, Pondweeds), or free-floating in the water column (i.e. Coontail).  Nonetheless, there 

is evidence that the diversity of submersed aquatic macrophytes can greatly influence the diversity 

of macroinvertebrates associated with aquatic plants of different structural morphologies (Parsons 

and Matthews, 1995).  Therefore, it is possible that declines in the biodiversity and abundance of 

submersed aquatic plant species and associated macroinvertebrates, could negatively impact the 

fisheries of inland lakes.  Alternatively, the overabundance of aquatic vegetation can compromise 

recreational activities, aesthetics, and property values. Sandshores Lake currently has a low 

quantity of submersed aquatic vegetation which if continued, limits the ecological balance of the 

lake ecosystem. Continued over-management of the native aquatic vegetation is not advised, as it 

will only encourage excess growth by algae since the latter competes with the vegetation for vital 

water column nutrients. 

 

Exotic aquatic plants (macrophytes) are not native to a particular site, but are introduced by some 

biotic (living) or abiotic (non-living) vector.  Such vectors include the transfer of aquatic plant 

seeds and fragments by boats and trailers (especially if the lake has public access sites), waterfowl, 

or by wind dispersal.  In addition, exotic species may be introduced into aquatic systems through 

the release of aquarium or water garden plants into a water body.  An aquatic exotic species may 

have profound impacts on the aquatic ecosystem.  Eurasian Watermilfoil (Myriophyllum spicatum) 
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is an exotic aquatic macrophyte first documented in the United States in the 1880’s (Reed 1997), 

although other reports (Couch and Nelson 1985) suggest it was first found in the 1940’s.  In recent 

years, this species has hybridized with native milfoil species to form hybrid species.  Eurasian 

Watermilfoil has since spread to thousands of inland lakes in various states through the use of 

boats and trailers, waterfowl, seed dispersal, and intentional introduction for fish habitat.  Eurasian 

Watermilfoil is a major threat to the ecological balance of an aquatic ecosystem through causation 

of significant declines in favorable native vegetation within lakes (Madsen et al. 1991), in that it 

forms dense canopies and may limit light from reaching native aquatic plant species (Newroth 

1985; Aiken et al. 1979).  Additionally, Eurasian Watermilfoil can alter the macroinvertebrate 

populations associated with particular native plants of certain structural architecture (Newroth 

1985).  

 

 Aquatic Herbicides and Applications 

 

The use of aquatic chemical herbicides is regulated by the Michigan Department of Natural Resources 

and requires a permit.  Aquatic herbicides are generally applied via an airboat or skiff equipped with 

mixing tanks and drop hoses (Figure 1).  The permit contains a list of approved herbicides for a 

particular body of water, as well as dosage rates, treatment areas, and water use restrictions.  Contact 

and systemic aquatic herbicides are the two primary categories used in aquatic systems.   

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 Figure 1.  A boat used to apply aquatic herbicides in inland  

 lakes (©RLS). 

 

Contact herbicides such as diquat, flumioxazin, and hydrothol cause damage to leaf and stem 

structures; whereas systemic herbicides are assimilated by the plant roots and are lethal to the entire 

plant.  Wherever possible, it is preferred to use a systemic herbicide for longer-lasting aquatic plant 

control of invasives.   In Sandshores Lake, the use of contact herbicides (such as diquat and 

flumioxazin) would be recommended only for nuisance submersed native aquatic plant growth which 

is usually limited to pondweeds. At this time, not enough native aquatic plants are present to warrant 

contact herbicide treatment. 
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Algaecides should only be used on green algal blooms since many treatments can exacerbate blue-

green algae blooms.  The blue-green algae, Microcystis sp. is an indicator of poor water quality 

(Figure 2). The EPA standard for microcystin is at 8.0 µg/L and a no contact advisories are usually 

issued by the Michigan Department of Health and Human Services (MDHHS) when 

concentrations are at or above this value.  Microcystis colonies are a few micrometers in diameter 

and are evenly distributed throughout a gelatinous matrix.  Younger colonies are spherical and 

older ones are more irregularly shaped.  There are numerous gas vesicles and the algae can thrive 

at the surface with minimal photo-degradation (breaking down) by the sun.  When the sunlight is 

excessive, the algae can break down and release toxins and lower the dissolved oxygen in the water 

column. The algae are the only type known to fix nitrogen gas into ammonia for growth.  

Microcystis has also been shown to overwinter in lake sediments (Fallon et al., 1981). In addition, 

it may thrive in a mucilage layer with sediment bacteria that can release phosphorus under 

anaerobic conditions (Brunberg, 1995).  They assume a high volume in the water column 

(Reynolds, 1984) compared to diatoms and other single-celled green algae.  The blue-green algae 

have been on the planet nearly 2.15 billion years and have assumed strong adaptation mechanisms 

for survival.  In general, calm surface conditions will facilitate enhanced growth of this type of 

algae since downward transport is reduced.  Microcystis may also be toxic to zooplankton such as 

Daphnia which was a zooplankton present in Sandshores Lake and in most lakes (Nizan et al., 

1986).  Without adequate grazers to reduce algae, especially blue greens, the blue-green population 

will continue to increase and create negative impacts to water bodies.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.  A late season algal bloom on an inland Michigan  

lake (©RLS). 

 

Algae is usually treated with chelated copper such as Cutrine Plus®.  The problem with copper treatments is 

that they may bioaccumulate in lake sediments and cause harm to sediment benthos. 

 

Systemic herbicides such as 2, 4-D and triclopyr are the two primary systemic herbicides used to treat milfoil 

that occurs in a scattered distribution.  Fluridone (trade name, SONAR®) is a systemic whole-lake herbicide 

treatment that is applied to the entire lake volume in the spring and is used for extensive infestations.  The 

objective of a fluridone treatment is to selectively control the growth of milfoil in order to allow other native 

aquatic plants to germinate and create a more diverse aquatic plant community.  Systemic herbicides such as 

granular triclopyr or 2,4-D may be used to address invasive milfoil if it becomes a future threat.   
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Mechanical Harvesting 

 

Mechanical harvesting involves the physical removal of nuisance aquatic vegetation with the use of 

a mechanical harvesting machine (Figure 3).  The mechanical harvester collects numerous loads of 

aquatic plants as they are cut near the lake bottom.  The plants are off-loaded onto a conveyor and 

then into a dump truck.  Harvested plants are then taken to an offsite landfill or farm where they can 

be used as fertilizer. Mechanical harvesting is preferred over chemical herbicides when primarily 

native aquatic plants exist, or when excessive amounts of plant biomass need to be removed.   

 

Mechanical harvesting is usually not recommended for the removal of Eurasian Watermilfoil since 

the plant may fragment when cut and re-grow on the lake bottom.  It may be considered in future 

years for Sandshores Lake if the milfoil is not present and the residents desire a biomass removal 

technique that does not consist of the use of contact herbicides for nuisance pondweed removal. 
 

 

 

 

 

 

 

 

 

 

 

Figure 3.  A mechanical harvester used to remove aquatic  

plants (©RLS). 

 

Benthic Barriers and Nearshore Management Methods 

The use of benthic barrier mats (Figure 4) or Weed Rollers (Figure 5) have been used to reduce weed growth 

in small areas such as in beach areas and around docks.  The benthic mats are placed on the lake bottom in 

early spring prior to the germination of aquatic vegetation.  They act to reduce germination of all aquatic 

plants and lead to a local area free of most aquatic vegetation.  Benthic barriers may come in various sizes 

between 100-400 feet in length.  

 

They are anchored to the lake bottom to avoid becoming a navigation hazard.  The cost of the barriers varies 

among vendors but can range from $100-$1,000 per mat. Benthic barrier mats can be purchased online at: 

www.lakemat.com or www.lakebottomblanket.com.  The efficacy of benthic barrier mats has been studied 

by Laitala et al. (2012) who report a minimum of 75% reduction in invasive milfoil in the treatment areas.  

Lastly, benthic barrier mats should not be placed in areas where fishery spawning habitat is present and/or 

spawning activity is occurring. 

 

http://www.lakemat.com/
http://www.lakebottomblanket.com/
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Weed Rollers are electrical devices which utilize a rolling arm that rolls along the lake bottom in small areas 

(usually not more than 50 feet) and pulverizes the lake bottom to reduce germination of any aquatic vegetation 

in that area.  They can be purchased online at: www.crary.com/marine or at: www.lakegroomer.net. 

 

Both methods are useful in recreational lakes such as Sandshores Lake and work best in beach areas and near 

docks to reduce nuisance aquatic vegetation growth if it becomes prevalent in future years.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Diver Assisted Suction Harvesting (DASH) 

 

Suction harvesting via a Diver Assisted Suction Harvesting (DASH) boat (Figure 6) involves hand 

removal of individual plants by a SCUBA diver in selected areas of lake bottom with the use of a 

hand-operated suction hose.  Samples are dewatered on land or removed via fabric bags to an offsite 

location.  This method is generally recommended for small (less than 1 acre) spot removal of 

vegetation since it is costly on a large scale. It may be used in the future to remove small areas of 

dense growth in shallow areas but is not recommended at this time. 

 

Furthermore, this activity may cause re-suspension of sediments (Nayar et al., 2007) which may 

lead to increased turbidity and reduced clarity of the water.  This method is a sustainable option for 

removal of plant beds in beach areas and areas where herbicide treatments may be restricted.   

 
 

 

 

 

 

Figure 4.   A Benthic Barrier.  Photo courtesy of 

Cornell Cooperative Extension. 
Figure 5.  A Weed Roller.   

http://www.crary.com/marine
http://www.lakegroomer.net/
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 Figure 6.  A DASH boat used for aquatic plant removal (©RLS). 

 

Section 3: Sandshores Lake Water Quality Improvements 
 

In addition to available lake improvement methods that improve the aquatic plant communities 

(both invasive and nuisance native) as described above, there are methods to improve the water 

quality within the lake basin.  These methods are often large in scale and costly but are highly 

effective at increasing water clarity, reducing algae, increasing dissolved oxygen, reducing muck, 

and allowing for enhanced recreational activities. Before these options are discussed in detail below, 

RLS has summarized the limited historical water quality data for better understanding of water 

quality improvement recommendations in the last section of this report. 

 

Overall water quality trends 

RLS analyzed the limited water quality data collected by LakePro  from the period of 2009-2018 

(Table 1). Note: This data was not analyzed by a NELAC-certified laboratory and does not have 

accompanying Chain of Custody forms.   This is recommended for quality assurance in the future. 
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Table 1. A summary of water quality data collected in Sandshores Lake from  

2009-2018. 

 

Water Quality Parameter Data Range Trend Status 

Chlorophyll-a (µg/l) 2.3-14.8 Decline Elevated 

Secchi transparency (feet) 2.5-7.8 Stable Low 

pH (S.U.) 7.4-9.1 Decline Ideal 

Total dissolved solids (mg/l) 405-827 Decline Elevated 

Conductivity (mS/cm) 803-1,235 Decline Elevated 

Alkalinity (mg/l) 105-209 Decline Ideal 

Chlorides (mg/l) 104-144 Decline Elevated 

Total Phosphorus (µg/l) 30-830 Decline Elevated 

 

The following lake improvement options are viable alternatives for improving the water 

quality of Sandshores Lake. They are discussed with their proposed benefits and limitations. 

 

A. Laminar Flow Aeration (LFA) and Bioaugmentation 

 

Laminar flow aeration systems (Figure 7) are retrofitted to a particular site and account for variables 

such as water depth and volume, contours, water flow rates, and thickness and composition of lake 

sediment.  The systems are designed to completely mix the surrounding waters and evenly distribute 

dissolved oxygen throughout the lake sediments for efficient microbial utilization.   

 

A laminar flow aeration (LFA) system utilizes diffusers which are powered by onshore air 

compressors.  The diffusers are connected via extensive self-sinking airlines which help to purge 

the lake sediment pore water of gases such as benthic carbon dioxide (CO2) and hydrogen sulfide 

(H2S).    In addition to the placement of the diffuser units, the concomitant use of bacteria and 

enzymatic treatments to facilitate the microbial breakdown of organic sedimentary constituents is 

also used as a component of the treatment.  Beutel (2006) found that lake oxygenation eliminates 

release of NH3+ from sediments through oxygenation of the sediment-water interface.  Allen (2009) 

demonstrated that NH3+ oxidation in aerated sediments was significantly higher than that of control 

mesocosms with a relative mean of 2.6 ± 0.80 mg N g dry wt day-1 for aerated mesocosms and 0.48 

± 0.20 mg N g dry wt day-1 in controls.   Recent case studies have shown promise on the positive 

impacts of laminar flow aeration systems on aquatic ecosystem management with respect to organic 

matter degradation and resultant increase in water depth, and rooted aquatic plant management in 

eutrophic ecosystems (Jermalowicz-Jones, 2010-2019).  Toetz (1981) found evidence of a decline 

in Microcystis algae (a toxin-producing blue-green algae) in Arbuckle Lake in Oklahoma.  Other 

studies (Weiss and Breedlove, 1973; Malueg et al., 1973) have also shown declines in overall algal 

biomass.   

 

Conversely, a study by Engstrom and Wright (2002) found no significant differences between 

aerated and non-aerated lakes with respect to reduction in organic sediments.  This study was 

however limited to one sediment core per lake and given the high degree of heterogeneous 

sediments in inland lakes may not have accurately represented the conditions present throughout 

much of the lake bottom.  The philosophy and science behind the laminar flow aeration system is 

to reduce the organic matter layer in the sediment so that a significant amount of nutrient is removed 

from the sediments and water column to reduce availability of nutrients to primarily algae.  
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Benefits and Limitations of Laminar Flow Aeration 

 

In addition to the reduction in toxic blue-green algae (such as Microcystis sp.) as described by Toetz 

(1981), aeration and bioaugmentation in combination have been shown to exhibit other benefits for 

the improvements of water bodies.  Laing (1978) showed that a range of 49-82 cm of organic 

sediment was removed annually in a study of nine lakes which received aeration and 

bioaugmentation.  It was further concluded that this sediment reduction was not due to re-

distribution of sediments since samples were collected outside of the aeration “crater” that is usually 

formed.  A study by Turcotte et al. (1988) analyzed the impacts of bioaugmentation on the growth 

of Eurasian Watermilfoil and found that during two four-month studies, the growth and re-

generation of this plant was reduced significantly with little change in external nutrient loading.  

Currently, it is unknown whether the reduction of organic matter for rooting medium or the 

availability of nutrients for sustained growth is the critical growth limitation factor and these 

possibilities are being researched.  A reduction of Eurasian Watermilfoil is desirable for protection 

of native plant biodiversity, recreation, water quality, and reduction of nutrients such as nitrogen 

and phosphorus upon decay (Ogwada et al., 1984).   

 

Furthermore, bacteria are the major factor in the degradation of organic matter in sediments 

(Fenchel and Blackburn, 1979) so the concomitant addition of microbes to lake sediments will 

accelerate that process.  A reduction in sediment organic matter would likely decrease Eurasian 

Watermilfoil growth as well as increase water depth and reduce the toxicity of ammonia nitrogen 

to overlying waters.  A study by Verma and Dixit (2006) evaluated aeration systems in Lower 

Lake, Bhopal, India, and found that the aeration increased overall dissolved oxygen, and reduced 

biochemical oxygen demand (BOD), chemical oxygen demand (COD), and total coliform counts. 

 

The LFA system has some limitations including the inability to break down mineral sediments, 

the requirement of a constant Phase I electrical energy source to power the units, and possible 

unpredictable response by various species of rooted aquatic plants (currently being researched by 

RLS).  There are some sediments in Sandshores Lake that contain moderate quantities of organic 

matter so there may be some muck reduction, especially if an aeration system was used in 

conjunction with bioaugmentation (beneficial microbes).  The largest benefit of LFA for 

Sandshores Lake would be the reduction in phosphorus and also the reduction in blue-green algae 

which is critical as well as the reduction in need for aquatic herbicides, algaecides, and dyes. 

Aeration and bio augmentation have also been successfully used to reduce nuisance algal blooms, 

increase water clarity, and reduce water column nutrients and sedimentary ammonia nitrogen 

(RLS, 2009-2019, among others).  
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Figure 7.  Diagram of the laminar flow aeration process. (©RLS) 

 

B. Nutrient Inactivation 

 

There are a few products on the lake improvement market that aim to reduce phosphorus in the 

water column and the release of phosphorus from a lake bottom.  Such products are usually applied 

as a slurry by a special dose-metered vessel to the water column or just above the lake bottom. Most 

of these formulas can be applied in aerobic (oxygenated) or anaerobic (oxygen-deficient) 

conditions.  In lakes that lack ample dissolved oxygen at depth, this product may help prevent 

phosphorus release from the sediments.  A few disadvantages include cost, inability to bind high 

concentrations of phosphorus especially in lakes that receive high external loads of phosphorus (i.e. 

lakes with a large catchment or watershed), and the addition of an aluminum floc to the lake 

sediments which may impact benthic macroinvertebrate diversity and relative abundance (Pilgrim 

and Brezonik, 2005). Some formulas utilize a clay base with the P-inactivating lanthanum 

(Phoslock®) which may reduce sediment toxicity of alum.   

 

If this method is implemented, it is highly recommended that sampling the lake sediments for 

sediment pore water phosphorus concentrations be conducted to determine internal releases of 

phosphorus pre-alum and then monitoring post-alum implementation.  Additionally, external 

phosphorus loads must be significantly reduced since these inputs would compromise phosphorus-

inactivation formulas (Nürnberg, 2017).   

 

Some recent case studies (Brattebo et al., 2017) are demonstrating favorable results with alum 

application in hypereutrophic waters that are also experiencing high external nutrient loads.  At this 

time, a lake mixing technology would be preferred over application of alum since a higher dissolved 

oxygen concentration is desired throughout the water column and on the lake bottom to reduce 

internal release of phosphorus and also decrease blue-green algal blooms and increase water clarity 

while improving the zooplankton and benthic macroinvertebrate biodiversity. 
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C. Dredging 

 

Dredging is a lake management option used to remove accumulated lake sediments to increase 

accessibility for navigation and recreational activities.  Dredging is subject to permitting by the U.S. 

Army Corps of Engineers (USACE), and Michigan Department of Environment, Great Lakes, and 

Energy (EGLE). The two major types of dredging include hydraulic and mechanical.  A mechanical 

dredge usually utilizes a backhoe and requires that the disposal site be adjacent to the lake (Figure 8).  

In contrast, a hydraulic dredge removes sediments in an aqueous slurry and the wetted sediments are 

transported through a hose to a confined disposal facility (CDF).   

 

Selection of a particular dredging method and CDF should consider the environmental, economic, 

and technical aspects involved. The CDF must be chosen to maximize retention of solids and 

accommodate large quantities of water from the dewatering of sediments.  It is imperative that 

hydraulic dredges have adequate pumping pressure which can be achieved by dredging in waters 

greater than 3 foot of depth.   

 

Dredge spoils cannot usually be emptied into wetland habitats; therefore, a large upland area is needed 

for lakes that are surrounded by wetland habitats. Furthermore, this activity may cause re-suspension 

of sediments (Nayar et al., 2007) which may lead to increased turbidity and reduced clarity of the 

water.  In addition, proposed sediment for removal must be tested for metal contaminants before 

being stored in a CDF.  Dredging is a very costly operation with an average dredging cost of $28-40 

per cubic yard. Dredging is not recommended for any areas in Sandshores Lake at this time but could 

be used in the future if the water level becomes too low or the lake begins to receive massive loads of 

sediment. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8.  A mechanical dredge for sediment removal in inland waters.  
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Section 4: Conclusions and Overall Recommendations  

After reviewing the limited data and information above, a series of observations can be made to 

assist in the decision-making process for advancing with more sustainable lake improvement 

methods: 

1. Bioaugmentation, or the application of beneficial bacteria has been conducted on the lake with little 

evaluation of its efficacy.  In addition, there were product changes to different formulas with no 

explanation.   

2. Adequate algal data are lacking.  There is a need for further algal microscopy to determine the 

genera and possibly species of algae present, especially given the prevalence of blue-green algae in 

many lakes. 

3. There has been an over-use of lake dye coloring. 

4. There is not enough native aquatic vegetation to support adequate lake health and balance. 

5. There are too many aquatic herbicide and algaecide treatments conducted on the lake annually. 

6. The phosphorus in the lake is above the eutrophic threshold and elevated. 

7. The chloride concentrations, specific conductivity, and total dissolved solids in the lake are all high. 

8. The secchi transparency varies significantly throughout the year. 

9. The pH and alkalinity of the lake support a neutral to slightly hard-water lake system. 

 

Based on the observations above, the following management strategies and methods are 

recommended by RLS: 

1. Continue with bioaugmentation but only with the presence of laminar flow aeration.  The system 

would be lake-wide and may keep algae controlled and reduce the need for lake dyes and algaecides.  

The lake sediments may become oxygenated, which would provide better conditions for sediment 

macroinvertebrates and other food chain organisms. 

2. Only use systemic aquatic herbicides for invasive milfoil.  All other plants, especially the shoreline 

emergent aquatic plants (as long as they are native) are encouraged to grow.  If they become 

problematic in the future, then methods such as DASH or harvesting could be pursued. 

3. The lake dye is limiting lake vegetation growth, which is also creating an advantage for algae, 

especially blue-green algae, since they will utilize nutrients not being assimilated by submersed 

aquatic plants. Discontinued use of the dye is recommended. 

4. In order to determine the actual cause of the lake algal growth and also the elevated water quality 

nutrients and other pollutants (such as chlorides), a thorough assessment of the incoming loads from 

drains is highly recommended.  This is critical to stop using a “band-aid” approach and to 

systemically heal the lake.  There are technologies available to reduce drain loads to inland lakes and 

RLS has implemented and evaluated them on other aquatic ecosystems with measured success. 

5. All of the aforementioned recommendations will assist the ELV with executing the five major goals 

for restoration of Sandshores Lake. 
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