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Call to Order at: 
 
A.   Attendance: 

Voting Members: □ Fred Hicks, Chair □ Kimberly Clow □ Rick Flores □Jane Custer □ Jeff Gadzia □ Alisha 
Loken □ Scott Ostrem □ Linda Flores, Scribe □Vacancy 

Staff (Non-Voting): □ Ashley Krempien, Director of Recreation □ Butch Reyburn Board Member   

     
B.   Approval of Agenda – Please send any additions or questions   

 
C.   Approval of Minutes June minutes were approved via email 

 
D.    New Items:   

1.  Welcome new member Ashley Krempien 

2.  Committee member comments and questions 

3.  4th of July Review -Fred and Committee member comments 

4.  4th of July Fishing Derby-Fred Addendum A 

5.  Water Quality – Fred Addendum B 

6.  Cub lake aeration update - Fred 

7.  Plants and floating island update for 2022-Rick, Fred 

8.  Four Island fish die off and remediation options Addendum C, D 

9.  Visitor Comments and Questions 

 
E. Follow-Up Items:  3 items 

1.  Bear Tracks articles - September, October, November, and December 2022. 

2.  Fawn way drainage water recycling status 

3.  Rolling Oak EutroSorb status 

 
LQAC 2022 scheduled meetings occur at 06:00 PM Pacific Time (US and Canada): March 7, 2022 Apr 4, 2022, May 2, 
2022, Jun 6, 2022, Aug 1, 2022, Oct 3, 2022, Nov 7, 2022, Dec 5, 2022  
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Addendum A 
 

July 4th 2022 Fishing Derby Winners 

Name Category Won 
Luca Heckathorn Largest stringer of fish 

Heckathorn 2 Best photo 

Heckathorn 3 Largest group 

Heckathorn 4 Largest group 

Heckathorn 5 Largest group 

Heckathorn 6 Largest group 

Emmett Sanders Best family photo 

Connor Sanders Best family photo 

Aiden Sanders Best family photo 

Sullivan Mountjoy Most fish caught as a group 

Owen Fleming Most fish caught as a group 

Walker Fleming Most fish caught as a group 

Riley Stricker Best brother/sister team 

Zachary Stricker Most helpful angler 

Kennedy James Longest Whiskers 

Eli Seibert Biggest Catfish 

Franklin Seibert Biggest Catfish 

Shelby Bankston Best July 4th theme 

Brit Skutvik Best hair 
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Addendum B 
 

 

Four Island 
surface morning   

Four Island 
surface evening   

 

Dissolved Oxygen 
(DO) mg/l 

Nitrate (NO3-) 
mg/l-N  

Dissolved 
Oxygen (DO) 

mg/l 
Nitrate (NO3-) 

mg/l-N  

7/23/2022 
Not Collected 

N/C 
Not Collected 

N/C  0.80 0.31  
7/24/2022 0.14   N/C N/C  
7/25/2022 0.79   N/C N/C  
7/26/2022 5.43   18.585 0.37  
7/27/2022 10.27   22.81 0.39  

       

 

Four Island 
bottom morning   

Four Island 
bottom evening   

 

Dissolved Oxygen 
(DO) mg/l 

Nitrate (NO3-) 
mg/l-N  

Dissolved 
Oxygen (DO) 

mg/l 
Nitrate (NO3-) 

mg/l-N  
7/23/2022 N/C N/C  0.04 0.31  
7/24/2022 0.00 0.31  N/C N/C  
7/25/2022 0.00 0.29  N/C N/C  
7/26/2022 4.01 0.39  12.20 0.39  
7/27/2022 9.14 0.38  15.87 0.40  

       

Currently in a bloom but potential for calibration error will be confirmed this coming weekend/early next week 

Nitrate as Nitrogen went up almost 30% during the algae die off     
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Addendum C 
Frequently Asked Questions about the Four Island Lake Fish Die Off (7/22-7/25) 

Why did the fish die off happen? 

In order to understand what is happening within the ecosystem of the lakes, we need to understand biomass and 

carrying capacity. Biomass is the amount of living organisms within a given area or volume. Carrying capacity 

is the amount of living organisms that can safely reside within a given area or volume. When the biomass is 

higher than carrying capacity, catfish outcompete the desirable fish for the available oxygen. Low oxygen levels 

are caused by naturally occurring algae bloom/die off cycles.   

Based on guidelines established by the University of California Davis, the fish carrying capacity of Four Island 

Lake is between 2,600 lbs (low fertility) and 10,400 lbs (high fertility). After the fish die off in 2019, the 

consultants had very little data to estimate the number of catfish. It was assumed that it was approximately 

10,000+ lbs after the 2019 fish die off.  Unfortunately, we now know that number was gravely underestimated.  

It is conservative to say we have at least 20,000 lbs of catfish within Four Island and the true number is much 

higher, possibly as high as 40,000 lbs.  It is estimated that 6000 lbs of fish were removed in the recent die off 

incident which makes it easy to see where the problem lies. We are at least 2.5 the highest and 10 times the 

lowest recommended carrying capacity of the lake.  The catfish simply outcompete the desirable fish for oxygen 

and deplete all of the available oxygen resources because catfish can survive in lower dissolved oxygen levels.  

Our consultant now believes that this has been an ongoing problem and significantly contributed to the last fish 

die off that occurred in 2019 and previously.   

What is an algae bloom? 

The LQAC is working with the BVSA and the California State Water Board to prevent, monitor, and 

communicate algal blooms in our lake. Cyanobacteria, sometimes called blue-green algae, are found in all types 

of water. Cyanobacteria grow quickly, or bloom, when the water is warm, stagnant, and full of nutrients. 

Blooms may not be visible if they are below the surface, or may appear as foam, scum, or mats on the surface of 

the water. During a bloom, algae grows and produces massive amounts of oxygen during the day and then 

consumes massive amounts overnight, which is why the fish die off was noted in the early morning hours.  

Sometimes, cyanobacteria blooms produce toxins. Swallowing water with cyanobacteria toxins can cause 

serious illness in people, pets, and wildlife.  

The LQAC regularly checks the water at Four Island Lake for cyanobacteria and related toxins. Findings are 

reported to the BVSA and the State of California.   

On 7/13, our morning dissolved oxygen (DO) was at 5.95 mg/l. The evening reading was 12.48 mg/l. A large 

amount of cyanobacteria had been present on the surface of the water that week. The DO, and cyanobacteria test 

results support that we were in an algae bloom.   

There are reports that someone was spraying the shore around Four Island – did this cause the fish die 

off? Are we treating the lakes? 

The BVSA has emphasized water quality suitable for public safety as a top priority to ensure that the lake is 

open and safe for recreational activities. Many of our efforts when the LQAC was formed have been focused on 

reducing the unwanted nutrients within the lake (ex. lily pads, floating islands, Phoslock, etc). However, low 

levels of dissolved oxygen are also an issue in stabilizing the complicated ecosystems of our lakes. Earlier this 

year, we had contracted with Marine Biochemists to treat both Cub and Four Island lakes bi-weekly.  Marine 

Biochemists are licensed, certified and insured aquatic applicators.  These applications would include algicides, 

dyes, and enzymes as needed. As part of the contract, Marine Biochemists is also responsible for obtaining any 

required permitting. Based on the results from 7/13, we contacted our vendor Marine Biochemists to focus on 

reducing the algae and cyanobacteria at their next scheduled treatment date on 7/19. On the day of this 
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treatment, the DO was 3.06 mg/l which is very low and a significant decrease from 7/13, indicating a natural 

algae die off was already occurring.  Marine Biochemists treated the lake with Copper Sulfate, following 

appropriate application protocols and guidelines.   

The fish die off occurred due to an extreme overabundance of catfish biomass outcompeting the desirable fish 

for available oxygen within Four Island Lake. The low oxygen levels were caused by a naturally occurring 

algae bloom/die off cycle. It was not due to the routine algicide application. One of our top priorities is a safe 

water quality environment for our residents. Water treatment to control cyanobacteria is part of that plan.  

Is Four Island safe to swim and boat? 

Based on the lab results and visual appearance, Four Island remains in the Caution Tier - the lowest of the three 

tiers the state issues. Based on this tier, the state recommends the following: 

-You can swim in the water but stay away from algae or scum in the water. 

-Keep children away from any floating algae in the water or shore. 

-Do not drink the water or use it for cooking. 

-Do not let pets drink the water or scum in the shore. 

 

BVSA provides the data for your convenience, but please determine your own personal risks/conditions and the 

fact that this is an unsupervised area and natural water body. During the summer, this information can fluctuate 

rapidly based on water temperature and usage. 
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The link to the state website is here: https://mywaterquality.ca.gov/habs/where/freshwater_events.html 

Lake measurements are taken every 2 weeks during April through September. E.coli and Cyanobacteria are 
tested as necessary based on water appearance and previous test results.   

How many aerators are in Four Island Lake? 

We currently have 16 aerators within Four Island. More aerators would be useful. In an effort to minimize the 

effect on the budget, we will be adding an additional aeration system to the next reserve study which would 

allow us to put off purchasing them until the funds are set aside in the next 3-5 years. Given the biomass we are 

https://cccconfer.zoom.us/j/91833309216
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facing, an additional aeration system would have only saved more catfish. We ultimately will need an additional 

system, but the catfish must be dealt with first. 

 

Why didn’t the fish at Cub Lake die? 

Based on data collected in June, Cub Lake would have had a fish die off if the BVSA Board of Directors had 

not intervened and directed staff and outside consultants towards implementing preventative measures. Cub 

Lake is generally sampled, treated, and managed the same as Four Island Lake. The main difference between 

the two lakes is that Cub does not have the extreme catfish biomass problem. With fewer catfish, the desirable 

species are able to survive low dissolved oxygen periods for short amounts of time. At this time, we believe this 

is primarily due to predation from adult largemouth bass and channel catfish which are species currently absent 

from Four Island Lake.  

 

Why don’t we just drain and deepen Four Island Lake? 

Four Island Lake is the primary irrigation source for the Oak Tree Golf Course. As such there must be water at 

least 5 feet deep within the lake from April through October. During the winter non-irrigation months, the lake 

collects runoff and fills. This runoff is water that is collected at no cost to the BVSA members and supplies 

most of the water for the golf course during the months of April-July. If the lake is drained it takes time 

(months) for the bottom to dry to the point that heavy machinery can safely operate on the lake bed. Since we 

cannot have the lake drained for this period of time due to irrigation and water collection needs there is not 

easy, effective way to drain and deepen Four Island Lake. 

 

What is the plan going forward? 

Biomass of catfish is our largest challenge, and until we bring it under control, we will be fighting a losing 

battle.  Multiple plans have been presented to our General Manager and Board of Directors by our consultant. 

These ideas will be discussed at the next Lake Quality Advisory Committee Meeting. Currently, the most viable 

plan appears to be that around November, we would pump water from Four Island upstream into Jacks Hole and 

Cub Lake.  This will reduce water levels in Four Island which will make it easier to harvest the catfish biomass 

out of the lake using seine nets.   

 

Though it sounds counterintuitive, some good did come from this fish die off.  In the course of removing the 

fish from the die off and noting the various sizes, we were able to receive insight that our fish stocking program 

and overall fish management plan was working as planned. It’s very rare and expensive to gain this kind of 

information. For example, 4” large-mouth bass that were introduced in January 2021, had achieved growth to 

16” by July 2022.  This is better than anticipated growth.  Additionally, the 7th hole hatchery pond still has 

bluegill, green sunfish, and golden shiners which can be harvested and transplanted so BVSA still has a way to 

reduce the overall stocking costs once the catfish biomass issue has been resolved.  

 

I have more questions. OR I want to be involved in what the Lake Quality Advisory Committee is doing. 

Members are welcome to contact the LQAC via email at bvlqac@gmail.com.  There are also monthly Lake 

Quality Advisory Committee meetings. The next meeting is scheduled for this Monday, August 1st at 6pm at the 

Whiting Center. Members can also join the meeting via zoom. Details will be on the agenda posted at bvsa.org 

in the days to come. 
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Addendum D 
Remediation Options 

• Lower the water volume in Four Island Lake and net catfish out: This idea would wait till the end of 

the irrigational season (end of October/early November), and then immediately begin to pump water 

from Four Island Lake to Jacks Hole and Cub Lake if necessary. Once Four Island Lake’s water volume 

was sufficiently lowered, hopefully below two feet in average depth the majority of the catfish could 

then be removed through an intensive netting program using BVSA, IGM, MVCG, and Volunteer help 

over a short period of time.  The water would then be transferred back into Four Island Lake before the 

rainy season begins.   This option involves some cost including labor, piping, and rental/purchase of 

equipment including turbidity curtains to section off the lake.  This option should remove the large 

majority of juvenile, sub adult, and adult catfish from the system and will allow for an almost immediate 

restart of the lake by stocking fish during the winter/early spring.  It will not remove fry sized catfish but 

these should be able to be contained by Largemouth Bass used to restart the lake. 

• Commercial netting using gill nets or other commercial nets:  this is a labor-intensive project but 

could be effective now that there are no desirable species to accidently harvest.  It would not remove the 

entire population but could significantly reduce it.    

• Kill the entire lake with a chemical: This would be accomplished using a chemical like Rotenone.  

After the fish kill this would allow us to start from square one.  I have asked Marine Biochemists to 

provide us with a cost estimate.  I feel permitting would be a nightmare and Marine Biochemists was 

somewhat hesitant (for good reason) to link their name to killing off a lake.  The down side to this is that 

someone will inevitably release bullheads back into the lake from Cub Lake.  Hopefully the Largemouth 

Bass should be well enough established to deal with and keep the introduced bullheads under control.  

This would be the quickest way to restore the fishery within Four Island.  As long as we then follow the 

recommended harvest goals, I’ve calculated we should stay within good shape with minimal natural fish 

kills occurring. 

• Kill the majority of the lake during the next low DO event: This would be accomplished by simply 

turning off the aeration system and applying an extremely high algicide dosage.  Immediately following 

the catfish die off, desirable species would then be introduced and would hopefully be able to 

outcompete the remaining catfish in the lake.  I see two problems with this, first is you’re not sure how 

many catfish remain after the intentional low DO, and second this will take an extended time period to 

be effective which will result in a very unpleasant environment around the lake.   The advantage to this 

is that it can be done for very little investment.  This option would require a large public education and 

buy in effort before implementing. 

• Leave Four Island Lake as is and stock with trout in the winter:  This is the only option I would not 

recommend as it does not deal with the underlying cause of the problem.  Fish kills will still naturally 

occur and would still have to be dealt with as the catfish population will be unchecked. 
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