
 

 

 Lake Quality Advisory Committee 
Meeting Minutes 

April 14, 2021 

  Via Zoom 

Janet called the meeting to order at 1:05 p.m. 

 

A. Attendance 

Committee Members – Linda Flores, Rick Flores, Janet Fulks, John Glaze, Fred Hicks, and Alisha 

Loken 

Staff - Debbie Papac, Recreation Manager and Butch Reyburn, Board Member 

SOLitude Representative – Ben Chen 

  

B.  Approval of Agenda – A motion to approve the agenda was made by Fred, seconded by Alisha, 

and approved by the committee. 

 

C.  Approval of Minutes – The minutes of the March meeting had previously been approved 

electronically, via email. 

 

D.  New Items   

1.  Fred and Ben have been working together to monitor the lake quality data.  Current data does not 

indicate significant issues with phosphate (and other) nutrient levels in the lake water. However, 

indicators of algae growth are present. Therefore, Ben requested soil/sediment composite sampling 

of all the water bodies in BVS, which Fred collected, and sent to a lab.  Results showed extremely 

high phosphate concentrations in all of the lakes, particularly in the deeper areas.  The information 

was forwarded to Ben for analysis which requires comprehensive data on nutrient levels, alkalinity, 

water volume etc. to determine mitigation strategies. To gather this data Fred is installing depth 

gauges in 4-Island, Jacks, and Cub Lakes. He also is mapping all three water bodies showing the 

various water depths, which will allow us to calculate the total water volume, to be used for 

‘treatment’ purposes. 

 

Based on the findings, Ben suggested three possible options for chemical mitigation of nutrients: (1) treat 

with Phoslock, (2) treat with Alum, or (3) treat with a combination of the two. Although Alum is 

less expensive, it would be risky. Due to lake pH levels the phosphorous would be released again 

and Alum would become gelatinous.  Ben recommended that Phoslock would be the most cost-

effective method.  SOLitude is in the process of finalizing a proposed treatment plan for BVS, 

with the goal to make the lake safe for recreational purposes.  Due to the potential algae bloom 

indicated by data, the treatment needs to occur within the next month or so. 

 

Although he didn’t have specific calculation updates, Ben shared that some sources of possible 

phosphorous contamination, such as runoff and drainages, have been eliminated, as they are not 

considered significant contributors.  The sediment data, however, indicates a lot of internal 

phosphorous cycling.   

Janet reminded the committee that even a small amount of phosphorous coming into the lake, such as 

through effluent, can change the balance in the lake.  Previous runoff, over time, has been the main 



 

 

source of phosphorous that is now held in the soil of the lake.  Ben agreed and when looking at the 

‘big picture,’ the lake soil/sediment is the big reservoir holding the majority of the phosphorous. 

 

Various questions and discussion about the treatment were raised by committee members, including 

costs, efficacy, length of treatment, effects on humans/wildlife, etc.  Ben advised that the answers 

depended on many factors, such as how quickly the product is absorbing phosphorous, and how 

fast the sedimentation is occurring.  (See attached FAQ sheet for more details.)  He estimated that 

the product would last for several years; initial cost estimates are close to $100K. The committee 

agreed to research the longevity of this treatment. 

 

Fred added that lake sedimentation is accumulating at about ¼” to ½” per year, which, Ben added, is 

average.  Estimates indicate there are approximately 240 lbs. of phosphorous in 4-Island Lake.  

One pound of phosphorous equates to 500 lbs. of algae.  It will take approximately 20K lbs. of 

Phoslock to treat the lake; however, it is the only viable option.  The committee considered 

sediment removal options such as draining the entire lake and dredging the dirt. But determined it 

would be an extremely large and expensive project, possibly close to a million dollars, primarily 

due to disposal costs, loss of water, stocked fish, etc. Also all sediment removal options would 

take months to a year and create noxious smells and close the lake. 

 

The bottom line is that 4-Island is not going to get healthy on its own; we’ve done about as much as we 

can do (without Phoslock.)  We need to get the lake back to a sustainable ecosystem that can take 

care of itself again.  Otherwise, the phosphorous problem will only get worse.  If we do nothing 

else, we risk losing what’s already been invested ($20K of fish,) as well as potential recurrent 

problems in the future (cyanobacteria breakouts, unusable for recreation, etc.)   

 

Alisha made a motion to recommend to the BVSA Board that, in alliance with our SOLitude consultant’s 

recommendations, we use Phoslock to treat 4-Island Lake, to mitigate the high concentrations of 

phosphorous accumulation in the lake sediment.  John seconded the motion, and it was approved 

by the committee.* please see follow-up note. 

 

2.  The various dashboard options for notifying residents of 4-Island Lake usability were discussed.  

Butch suggested using a red/yellow/green flag at the lake.  Janet and Linda will work on possible 

options to present to the committee.  

 

3.  Rick gave a report on the status of the water lilies.  Most of the ones which were planted in baskets 

have reproduced, more than tripling in number (appx. 120.)  Once divided, those combined with 

the new ones which Fred brought back from Florida, will create a total of approximately 250 lilies 

in trays.  There were issues with the fertilizer order; however, it is now supposed to arrive on April 

19th.  The plan is still to prepare the lilies for planting on the 20th, and plant them on the 21st – the 

day that the golf course will be closed for maintenance. 

 

Rick also reported that he has contacted two vendors, regarding the possible floating islands project.  It 

appears that there is an abundance of hardy plants available, depending on what we come up with.  

Fred advised that the minimum cost would be about $600 for two floating islands (one of which 

would contain bio balls.)  Since we’re already over budget for the year, the project will be placed 



 

 

on hold until next year. The possibility of donations for this, and other LQAC projects was also 

raised.  Members are requested to bring any fundraising ideas to the next meeting.  

 

4.  Fred reported that he has been working on the Testing Calendar, and that it is updated as needed.  

Results can be viewed on the Google Docs Calendar. 

 

5.  Fred also reported that Cub Lake appears to be losing approximately 2 inches of water (level) each 

week.  It is currently measuring between 3 ½ and 4 feet depth.  Jack’s Hole is the deepest body of 

water in BVS.  Fred and Brandon will set level gauges next week, to measure the water level in all 

of the lakes.  The ditch west of Cub Lake has water even though there is no run-off. Janet advised 

that Cub Lake may need to be drained at some point to examine and rectify the water loss.  

 

6.  Debbie reported that, as of now, BVS is moving ahead with the annual 4th of July activities.  This 

year will be a ‘redo’ of the 50th Anniversary celebration, which was to have occurred last year (but 

got canceled, due to COVID.)  The boat parade and 4-Island activities are planned for Saturday, 

July 3rd.  The bulk of other activities will take place on Sunday, July 4th.  There was discussion 

about LQAC having a booth at Cub Lake (as had been planned last year.)  The topic will be on 

next month’s Agenda. 

 

7.  Ben will be here on the weekend of April 24th/25th as one of SOLitude’s regular visits, per our contract. 

 

F.  Follow-Up Items 

 

1. Janet will present the Phoslock proposal, as well as a FAQ sheet, to the BVSA Board 

 

Adjournment 

The meeting was adjourned at 2:55 p.m.   

Our next meeting will be held on Wednesday, May 12th at 1:00 p.m., potentially via Zoom. 

 

*Note – follow up discussions and information from SOLitude, led to a recommendation that the 

BVSA Board approve treatment of all 3 lakes plus Seven Pond with phoslock. The final bid with labor 

for all water bodies and excess Phoslock for any isolated mitigation is attached. This needs to occur 

prior to May 15 to get the price. The BVSA Board will make have a follow-up agenda item on Monday 

April 26. Reassessment and setup for phoslock application will occurred during Ben’s SOLitude Lake 

Management visit April 24 & 25. 

 

See attached Board Meeting Handout and FAQ which were reviewed and worked on by the committee. 

The LQAC Google site has complete information on the Phoslock computations, contract Bear Valley 

Springs CONTRACT DATE: April 15th, 2021 SUBMITTED BY: Leslie Bruns SPECIFICATIONS: 

Phoslock Treatment, 4-Island Lake, 4-Island Pond, Cub Lake, 7 Hole Pond. 2. PAYMENT TERMS. 

The fee for the Services is $122,046.00. T 

 

Minutes submitted by:  Linda Flores 

Minutes approved by:  Janet Fulks 

 



 

 

Lake Quality Advisory Committee 

(LQAC) Recommendation to the 

BVSA Board         

Motion: The Lake Quality Advisory 

Committee advises the BVSA Board to 

use Phoslock to mitigate the current 

phosphate problems in Four Island Lake. 
Problem: High levels of nutrient 

saturation currently present in the 

sediment of Four Island Lake will result in 

increased toxic algae blooms and fish die-

offs. This is a time-sensitive and costly 

issue requiring action. One time 

application, if done by May 15 will cost 

$95,000 – 135,000 (about $28-35 per 

resident). 

Solution: Application of Phoslock to 

Four Island will bind the phosphorus and 

return water quality to the lake capping 

and binding the sediment at the bottom of 

the lake.  

 

*SOLitude Lake Management is 100% sure that we 

will reduce phosphorus with calculations designed to 

ensure longevity of the treatment. While it is hard to 

predict how long it will last, it will depend on how 

quickly BVS re-introduces Phosphorus into the lake 

through run-off, fertilizers, Round-up, manure and 

other organic debris, or disruption in the phoslock 

layer. 

  

Additional Information: 

Phoslock is safe for plants, pets, fish, wildlife, and 

humans. It can be applied while residents are using the 

lake and will not disrupt the amenity usage. 

Application will take 2 technicians 7 days. 

A thorough handout with data, describing detailed 

chemistry and biology is also available upon request.  
Research: The committee has researched 4 current 

solution options and finds Phoslock the most cost-effective 

solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategy Issues 

Empty Lake 

and Remove 

Silt 

 

The lake would be closed as an amenity for a long period of time, LQAC and SOLitude 

predict months. Water is removed exposing the lake bottom and creating a smell like cattail 

removal. Costs would include labor, cost of water to refill lake, loss of planted and 

indigenous fish, potential large costs for soil remediation or dumping. 

Pump silt 

from bottom 

of lake, retain 

water 

Cost of equipment, labor, costs for soil remediation or toxic dumping and some water 

would need replacing. Silt remediation and dumping could be costly, and the smell would 

again be an issue. LQAC/ SOLitude anticipates this would take over a year of pumping silt. 

Alum 

Dosing 

Although ALUM is cheaper than Phoslock, Four Island Lake has a high pH (>9.0) which 

typically flocculates the alum, causing jelly-like globs and releasing bound phosphorus. 

High pH is the one contraindication to usage. 

Do nothing Although no additional costs besides testing and reporting water quality on a more regular 

basis. Research indicates increasing toxic algae blooms, danger to residents, loss of fish 

life. Danger to pets and wildlife. Loss of amenity. 

Phoslock “Phoslock is a patented phosphorus locking technology to restore water quality in 

ponds, lakes and reservoirs. Phoslock was developed by the Australian national 

science agency, Commonwealth Scientific and Industrial Research Organization 

(CSIRO), to remove phosphorus from water bodies and restore water quality. For 

over ten years, Phoslock has been successfully used in water resource restoration 

programs around the world. Although Phoslock is a new technology to the United 

States (2010), it is rapidly emerging as the most effective phosphorus inactivation 

and water quality restoration solution for ponds, lakes, and reservoirs. 

Given the favorable features of Phoslock, such as its exceptionally low toxicity, its 

ability to permanently bind free reactive phosphorus (FRP) over a wide range of 

water chemistries, and the fact that it does not form flocs, Phoslock is emerging as 

the most effective phosphorus locking technology for in-situ phosphorus 

management in surface water.” 

Motion: The Lake Quality Advisory Committee advises the BVSA Board to use Phoslock to 

mitigate the current phosphate problems in Four Island Lake. (please see attached quote) 

Background: 

Nutrient overload is a nationwide problem. It occurs in three components of a lake: 1) run-off into 

the lake, 2) the water within the lake, 3) the silt and soil on the bottom of the lake. To deal with 

phosphorus in the runoff, LQAC has educated people about fertilizers, round-up and manure. The 

BVSA Board has also shifted the effluent water away from lake run- off. The LQAC has planted 

various helpful nutrient-absorbing plants (lilies) and is monitoring golf course fertilizer and run-off 

with Brandon. Concerning phosphorus in the lake water, LQAC has been reducing the over-population 

of bullhead, removing 1,800 lbs. of fish which contribute nutrients thru urine, feces, and dead bodies 

that are rich in phosphorus. However, after 18 painstaking months of tracking lake data, researching 

articles, and consulting with the USDA and SOLitude Lake Management company we have 

determined that our current lake issues will not be corrected by simply reducing current sources of 

phosphate in run-off into the lakes or other isolated efforts with water within the lakes no matter how 

robust. This effort will prevent future problems but only after the sediment phosphorus has been 

permanently bound. 

 



 

 

 

Problem: 

Since the development of the BVS lakes, we have accumulated approximately 240 lbs. of excess 

phosphate in the lake bottom. This saturated lake bottom makes the water vulnerable to wide shifts in 

nutrient release as temperatures rise and algae bloom. As a result, even small additions of phosphorus 

from runoff are initiating damaging consequences. This problem results in fish die-offs and toxic 

cyanobacteria issues, ultimately closing the lake, and producing health hazards for people, pets, and 

wildlife. The committee has researched four methods to mitigate, remove, and bind the phosphate 

(described on attachment). However, the LQAC recommends treatment with Phoslock as the only 

viable option. All options are expensive, but the Phoslock benefits outweigh the costs and negative 

consequences of other options.  

Current proposal: 

Apply Phoslock to the 180 acre-feet of water at Four Island Lake ASAP. LQAC/Fred has mapped 

the lake, determined the volume, measured phosphate levels, and checked application rates with 

experts. Application requires Solitude Lake Management’s special equipment, and we anticipate years 

of benefit. We are requesting follow-up application to 7 Hole Pond, Jack’s, and Cub to enable water 

movement during the drought. The cost is approximately $30 - $35 per property and is less than 

$137,000, for the Phoslock compound and application by 2 workers for approximately a week, in all 

water bodies. The lakes will remain open to use during application. However, for many reasons this 

must be done quickly. 

Lake Quality Committee work to this point in time: 

● Removal of catfish (1800 lbs.) has greatly decreased the biomass volume and subsequent 

increase in phosphorus because of this massive over population. Goals are 1600 lbs. in 2021 – 

yes, the bullhead are still here. 

● Culturing of over 240 water lily plants and experimentation with other species. 

● Redirection of water treatment high phosphorus effluent away from the lake. 

● Dilution of lake water with fresh well-water low in phosphorus. 

● Use of algaecides and algae racking to combat blooms.  

● Testing for cyanobacteria blooms and creation of a protocol to warn residents and close the 

lakes. 

● Educating residents to reduce phosphate runoff because of fertilizer, manure and Roundup.  

● Collaboration with the golf course to measure and fertilizer needs reducing excess nutrients. 

● Testing to monitor and mitigate problems early. 

 

Frequently Asked Questions - FAQ’s 

What if we do nothing? These problems are world-wide with the story has been replayed in 

waterbodies across the US. The fish die-offs and production of cyanobacterial toxin, evidence a shift 

in our lake’s ecosystem and cyanobacterial conditions that will continue to cycle each year, because 

the lakes are already saturate. The lake will become a danger rather than an amenity. We will lose the 

investment we have made in fish stocking ($20,000 + all previous years) and we will have to pay to 



 

 

refill the lake water. The clean-up of a toxic lake is far more costly than the application to correct the 

problem.  

How does Phoslock work? Phoslock is a safe non-toxic 

matrix that specifically binds phosphorus, removing it from 

the water and restoring water quality. In basic terms 

phosphate exists in the lake in two forms either free 

(orthophosphate) or bound to or within something i.e., 

organism (Algae or aquatic plants) and soil.  Phoslock has a 

high affinity for phosphate, so if there is free phosphate in 

the lake Phoslock will bind to it before anything else can. 

Phoslock is an activated bentonite clay that locks in 

phosphorus, then settles to the lakebed as an inert silt. By 

blanketing the soil, we maximize the surface area of the Phoslock and its ability to bind phosphate 

that is released from the soil.  Any phosphate that becomes free within the lake or enters through 

runoff should bind to the Phoslock due to its high binding affinity for phosphate.  By removing or 

reducing phosphorus in water, algae are deprived of nutrients and thus growth is reduced. 

Will Phoslock application produce any health and safety issues? Phoslock is used on drinking 

water reservoirs. It is safe to swim during application which is sprayed as a slurry on the lake surface. 

It does not harm humans, pets, fish or wildlife. See application video - https://www.sepro.com/aquatics/phoslock 

Would the Phoslock only be placed in the deeper water areas?  If not, what happens if the 

layer gets disturbed, like near the shoreline?  Phoslock would be applied to the entire lake. 

Evidence shows that Phosphorus concentrations tend to be lower near the shoreline where disturbances 

are also higher, but these areas will also be targeted. When a disturbance happens, the "Phoslock cap" 

may be broken and this may result in a localized area releasing phosphorus from the sediment, but the 

phoslock will continue to work until its binding sites are full.  

Can Phoslock be applied incrementally so the burden of the cost can be spread over time? 

Application of Phoslock will be most effective if applied in a dose to deal with the current levels of 

phosphate. In addition, bulk costs are significantly lower than purchasing small amounts over time. 

When the Phoslock does stop working, whether it be in 3, 5, 10 (or however many) years – is 

that because it eventually dissolves?  Or the elements wear it down?  It stops working when the 

product is bound to phosphorus and can no longer take on anymore. The company indicated the 

phosphorus CANNOT unbind, so only additional nutrients can cause problems. The product does not 

dissolve or breakdown. 

What if more nutrients come into the lake from runoff? We can mitigate even the incoming 

nutrients by dosing appropriately. The LQAC has determined that about ½ inch of silt is accumulated 

annually and have determined that after application to the historical loading it would take years to 

again accumulate such high nutrient levels. Maintenance treatments can be used or other techniques to 

treat runoff. 

Will fish have trouble spawning if the Phoslock layer is on the bottom? No problem. fish easily 

move the layer and create nesting areas. 
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It already looks as though algae are growing, what if we have an algae bloom? If there is an 

algae bloom, an algaecide will need to be applied to kill the algae first, increasing the cost. Therefore 

an ASAP application is requested. 

Can the company guarantee a specific time period that the product would last?  Can you tell us 

how sure you are that the treatment will be effective (50, 75, 100%)? SOLitude Lake Management 

is 100% sure that the treatment will reduce phosphorus. The calculations are designed to ensure 

longevity in the treatment. It is tough to predict the future. It will depend upon how quickly BVS re-

introduces Phosphorous into the lake through run-off, fertilizers, Round-up, manure and other organic 

debris. But we are confident we will see a big reduction in your Phosphorus issues.  

 

Where has Phoslock been used and how well do we know any negative side-effects? 

Orange County (2013) - A scientific study was done on Laguna Niguel Lake using 52 tons of 

Phoslock applied “Laguna Niguel Lake in California afforded an opportunity to evaluate the 

operational effectiveness of Phoslock in a system historically plagued by high phosphorus 

concentrations, potentially toxic cyanobacteria (Aphanizomenonflos-aquae dominant), and lake 

closures. Phoslock was able to rapidly (<2 weeks) and significantly (p<0.0005) decrease total (>80 %) 

and free reactive (>95 %) phosphorus in the water column and shift potentially releasable sediment 

phosphorus fractions to residual forms after treatment. Despite documented cyanobacteria blooms and 

high pretreatment cell densities, cyanobacteria levels remained below or near detection limits and only 

comprised a small fraction of the algae assemblage following Phoslock application. This study 

provides water resource managers an information on operational implementation and efficacy of a 

phosphorus binding technology.” 

https://www.researchgate.net/publication/278074457_Operational_Evaluation_of_Phoslock_Phosphor

us_Locking_Technology_in_Laguna_Niguel_Lake_California 

San Diego Use (2012) – “The San Diego Regional Water Quality Control Board this week issued a general 

NPDES permit to allow our team to use Phoslock to target and sequester phosphorus pollution in the lakes we 

manage.  Phosphorus is a key driver to lake eutrophication.  As phosphorus moves to the lake from the watershed, 

it drives aquatic plant and algae growth.  As these organisms die, they accumulate this phosphorus in the lake 

sediments where is builds up and fuels increasing levels of these problems.  Over time, the lake will shift to a 

population of cyanobacteria or blue green algae.  These species produce toxins that are a threat to human health 

and wildlife. There have been a limited number of tools to target and remove phosphorus from lake 

systems.  Phoslock is a technology that was developed specifically to target free reactive phosphorus in lakes.  It 

grabs and removes phosphorus from the water column on application.  It will also “cap” lake sediments and grab 

phosphorus on release. Having this permit will allow lake associations and other entities to begin to apply and use 

Phoslock in the State.” https://www.aquatechnex.com/2012/12/14/california-issues-permit-for-phoslock-lake-

phosphorus-pollution-removal/ 

New Zealand Lake Application (2007) – “The initial indications are that the application of phoslock to Lake 

Okareka has been very successful. The target reduction in phosphorus has been achieved. Surprisingly, the rate of 

de-oxygenation of the bottom waters appears to have been decreased. This is an expected outcome, but an 

improvement was not expected so quickly. As with most lake treatments the measure of success is determined in 

the long term rather than the short-term monitoring. The major lake remediation method of sewage reticulation 

will have to be carried out for a lasting improvement to become effective for Lake Okareka. No adverse effects of 

the treatment were noted in the lake chemistry or fish and koura (crayfish, invertebrate) health.” 

https://www.boprc.govt.nz/media/34443/TechReports-070101-PhoslockApplicationLakeOkareka.pdf 
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