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EXECUTIVE SUMMARY 
 
At the August 2018 annual meeting of Bone Lake Management District (BLMD), 
formation of the alum (aluminum sulfate) committee was approved. The committee’s   
mission was to evaluate the use of alum to treat Bone Lake’s internal load and to make 
a recommendation to use or not to use alum to the board of commissioners and District 
membership at the 2019 annual meeting.   
 
The reason for investigating the use of alum to treat our internal loading was because 
two studies completed in 2018 found that 50 percent of Bone Lake’s phosphorus 
loading is coming from our lake sediments (internal loading). In prior years we had 
estimated our internal loading to be 15 percent.  While we have practices in place to 
reduce the phosphorus loading coming from other sources (septic systems, curly leaf 
pondweed, runoff from lakefront properties and streams), we have no active program to 
reduce our phosphorus from internal loading.  
 
The studies by Bill James, University of Wisconsin Stout, and Steve Schieffer, 
Ecological Integrity Services, indicated that internal phosphorus loading from bottom 
sediments is contributing to water quality impairment in Bone Lake. Bill James’ study 
also suggests the recommended alum dosing is expected to control internal load 
phosphorus loading. With alum treatments, the Secchi disk readings would improve by 
approximately three feet in late summer/early fall from 3.5-to 4-foot range to 6.5 to 7.0-
foot range. 
 
The application and financing costs for the initial round of alum treatments would be 
approximately $2.3 million and be financed using a 10-year term loan with multi draws.  
Depending on the number of DNR grants received, the cost to property owners is 
estimated at $82 to $107 per year per $100,000 in assessed value for first 10 years and 
then a reduced cost for subsequent treatments. 
 
The committee developed a draft proposed communication strategy if the committee did 
approve the use of alum. 
 
After several meetings, the committee voted, by 6 to 5, to not recommend the use of 
alum for our internal load treatment at this time.  The primary reason for voting against 
alum is the lake clarity was perceived to be not impaired enough to warrant the cost. 
The committee did recommend that an internal load committee be formed to continue to 
evaluate our internal load, develop communications with property owners, and 
recommend, if needed, any future treatment program. 
 
 
 
 



 
 
BONE LAKE INTERNAL LOAD WHY CONSIDERING TREATMENT OPTIONS    
 
From 2015 to 2017, Bone Lake Management District learned more about how lake 
sediment (internal load) influences our algae growth.  Phosphorus (P) is the key nutrient 
for the growth of algae. The lake sediment contains a lot of P which gets released into 
the water when there is no oxygen in the bottom layer of water, a condition called 
anoxia. When the lake is no longer stratified (layered), the phosphorus is brought to the 
surface and becomes available for algae growth. Previously we had estimated that of 
Bone Lake’s total P loading, lake sediment was contributing approximately 15 percent. 
The recent three-year studies indicates it is closer to 50 percent.  

 
 
 
The studies by Bill James, PhD, University of Wisconsin Stout, and Cheryl Clemens, 
Harmony Environmental, along with Steve Schieffer, Ecological Integrity Services, 
suggests that internal P loading from bottom sediments is contributing to water quality 
impairment in Bone Lake. (These studies are on our website bonelakewi.com).  Anoxia 
occurred for 58 to 69 days over this three year period.  The lake was stratified, but 
weakly, especially in 2015 and 2016.  In each of the three years from 2015 to 2017, the 
lake was fully mixed in the early to mid-August, leading to substantial P release with 
resulting algae blooms and impaired water clarity.   
 

 



With this updated information regarding phosphorus loading, we updated our 
phosphorus reduction goals for the next ten years. 
 

 
 
 
Bone Lake is listed as an impaired lake by the Wisconsin DNR due to excess algae 
growth caused by phosphorus. 2018, though, was an exception to our normal year, due 
perhaps to the late ice-out, and less wind and rain than usual. The water clarity was 
excellent as the lake remained stratified until early September resulting in record Secchi 
disk readings in August and September. 
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We have practices in place to reduce the phosphorus coming from septic systems, curly 
leaf pondweed and runoff from lakefront properties and streams.  While these practices 
are very important, they will not reduce P loading as much as internal load 
management.  Internal load reduction could demonstrate great improvement because it 
contributes 50% of the load and it can be controlled at a high rate. We currently have no 
active program in place to manage this internal load P. The committee focus was to 
investigate the use of alum to manage internal load. 
 
For additional information on the relationship between water clarity, algae and lake 
vegetation, please see attached article titled " Improving Water Clarity on Bone Lake: 
Algae, Bacteria, and Aquatic Plants." 
 
 
ALUM BACKGROUND: HISTORY, SAFETY AND HOW IT WORKS  
 
What is alum? 
 
Alum (aluminum sulfate) is a nontoxic liquid. Alum is also a common 
food additive and has also been used for decades to clean our 
drinking water before consumption. The same alum that has been 
used to clean drinking water is applied to lakes to improve water 
clarity. Aluminum, the main ingredient of alum, is the third most 
abundant element in the earth’s crust and naturally occurs in lake 
sediments.  
 
Is alum safe? 
 
Virtually all food, water, air, and soil contain aluminum. The average adult consumes 7 
to 9 milligrams of aluminum every day. The FDA supports the safe use of alum as a 
food additive and a single dose of Maalox contains 400 milligrams of aluminum.  
Alum use in lakes results in an especially low exposure to aluminum as very low 
amounts of aluminum are added during an application, and the alum remains 
undissolved in the lake sediments. 
 
The Environmental Protection Agency (EPA) provides recommended aquatic life criteria 
for aluminum in freshwater depending on a site’s water chemistry. Aluminum is 
considered a non-essential metal because fish and other aquatic life don’t need it to 
function. Elevated levels of aluminum can affect some species ability to regulate ions, 
like salts, and inhibit respiratory functions.  
 

 
 



The EPA updated its recommended aluminum criteria in 2017 to reflect the latest 
science and to provide users the flexibility to develop criteria based on site-specific 
water chemistry. The document provides a scientific assessment of ecological effects 
and is not a regulation. https://www.epa.gov/wqc/aquatic-life-criteria-aluminum  
 
There is a large body of scientific literature documenting the safe use of alum in lake 
environment conditions, which has allowed the North American Lake Management 
Society (NALMS) to endorse its use.  
 

 
 
“Alum is a safe and effective method to mitigate excess phosphorus in lakes and 
reservoirs. Alum applications should be designed and controlled to avoid concerns with 
toxicity to aquatic life. Watershed management is an essential element of protecting and 
managing lakes.” https://www.nalms.org/nalms-position-papers/the-use-of-alum-for-
lake-management/ Alum toxicity is avoided by keeping pH in a neutral range during 
application. If there is not enough alkalinity in the water, this is accomplished with the 
use of buffered alum. 
 
Aquatic plants are generally less sensitive to aluminum than fish and other aquatic life. 

Increased water clarity following alum applications can have the unintended effect of 
increasing light availability and, therefore, increasing the area of rooted aquatic plant 
growth in treated lakes. 
 
How does alum work? 
 
The use of alum in lakes began in the early 1970’s to reduce the amount of phosphorus 
in the water. It is most often used to control phosphorus release from lake bottom 
sediments (internal loading).  
 
Alum is applied to lakes using specialized equipment and 
barges that ensure the precise placement in the lake. On 
contact with the water, the liquid alum forms a fluffy 
aluminum hydroxide precipitate called floc. Aluminum 
hydroxide binds with the phosphorus to form an aluminum 
phosphate compound. The compound is insoluble in water 
and the bound phosphorus can no longer be used to fuel 
the algae.  

https://www.epa.gov/wqc/aquatic-life-criteria-aluminum
https://www.nalms.org/nalms-position-papers/the-use-of-alum-for-lake-management/
https://www.nalms.org/nalms-position-papers/the-use-of-alum-for-lake-management/


 
As the floc settles, phosphorus and particles are removed 
from the water column leaving the lake noticeably clearer. The 
floc then forms a thin layer on the bottom that binds the 
phosphorus as it leaches out of the bottom sediments during 
internal loading events. The floc layer keeps the phosphorus 
from entering the overlying water and makes it unavailable to 
the algae.  
 
The result is a reduction in the frequency and intensity of 
nuisance algal blooms rather than the total elimination of 

algae. Repeated alum applications are typically required to control the internal 
phosphorus release. For more information, see 
http://bonelakewi.com/docs/ALUM/Alum%20information.pdf 

 
 
POTENTIAL IMPACT OF WATER CLARITY ON PROPERTY VALUES 
 
Bemidji State University examined 1205 residential property sales on 37 lakes from 
1966-2001, concluding that “water clarity is very significant related to the price per foot 
of lakeshore.” For example, on Leech Lake in Minnesota, a 3 foot increase in water 
clarity increased property values $590 per foot, or $23,500 gain on a 40 foot lake front 
lot. A 3 foot decrease in clarity would cut values by $700 per frontage foot, or $28,000 
decline on a 40 foot lake front lot. 
 
A University of Wisconsin, Eau Claire study examined 324 recent residential property 
sales on lakes in northern Wisconsin. It reported a 3-16% increase in home value with a 
3 foot increase in water clarity.  Average values increased by $26,000 ($243,400 to 
$269,400) with a 3 ft. clarity improvement. 
 
An Ohio State University study demonstrated that Buckeye Lake in Ohio lost $101M in 
home values in the six years between 2011-2016 due to algal blooms. 
 
 
ALUM CASE STUDIES REVIEWED  
 
Bald Eagle Lake, St Paul, MN 

Joe Bischoff of Wenck Associates and Matt Kocian, project manager at Rice Creek 

Watershed District (RCWD) participated in a conference call with our subgroup.  

Bald Eagle Lake, suburban St. Paul, is a 1270 acre lake that had total P of 80 ppb, 

chlorophyll a of 30 ppb, and water clarity of 1 meter (3 feet) with nuisance algae blooms 

and violation of state phosphorus standards. Alum was chosen over aeration and 

hypolimnetic withdrawal because of: 

 Lower cost 

http://bonelakewi.com/docs/ALUM/Alum%20information.pdf


 Anticipated equal or better cost-effectiveness 

 Track record 

 Low maintenance – doesn’t require infrastructure 

 

They expect 50% effectiveness at 15 years, and expected longevity of 20-30 years. 

Funding was achieved by creating a special tax district within RCWD and charging 

property owners $150/year for first period (7-10 years) and $75/year for properties with 

deeded access. This covered ½ of expense; other ½ came from RCWD. Two years 

remain on the term; then it will be extended at a lower rate. 

Two applications were done in 2014 and 2016. Results were as follows: 

 1980-2014 2014-present 

Phosphorus 72 ppb 24 ppb 

Water Clarity 1.4M 2.3M 

 

Improvements: 

 66% improvement in phosphorus 

 63% improvement in water clarity 

 High satisfaction with water clarity among property owners 

Cedar Lake, New Richmond, WI  

 1120 acre lake on border of Polk / St. Croix Counties 

 Low dose  (20%) covered a little over half of the lake (682 acres) 

 P dropped significantly in 2017, and began to increase in 2018. 

 2nd dose (22%) will be administered 2019 

 Big reduction in the amount of algae 

 Significant majority of the 278 property owners were in favor 

Long Lake, Polk County, WI 
 

 272 acres; max depth 17 ft; avg depth 11 ft 

 2012: Total P 146 μg/L; avg secci depth 2.1 ft; avg chlorophyll 82 μg/L 

 History of algal toxins 

 Treated in June 2018 

 P reduced from 146 to 30 μg/L 
 
Ann Lake, Mora, MN 
 
A 2018 engineering study by Wenck for Ann Lake near Mora MN reviewed the following 

methods: 

 Alum                                                                            $   651,000  



 Phoslock –relatively new                                             $1,325,000 

 Aluminum chloride – works similarly to alum                $   870,000 

      More commonly used in Europe 

 Hypolimnetic aeration                                                  $2,016,000                 

     Includes $29K/yr operating expense x30 years  
 

We were not been able to determine whether Ann Lake moved forward with a decision. 
 
 
WHY ALTERNATIVE INTERNAL LOAD TREATMENTS NOT RECOMMENDED  
 
The committee reviewed the alternative options of hypolimnetic aeration and Clarus, a 
sponge-like device being tested at the University of Minnesota. Findings were as 
follows: 
 
Aeration 
 
Companies that design and install aeration systems were contacted and the following 
experts were consulted: 

 Jennifer Jermalowicz-Jones, PhD, owner of Restorative Lake Sciences, which 

manages over 100 lakes in Michigan 

 John Tucci of EverBlue Lake Solutions, which installs AerForce™ systems and is 

testing BioBlast™,  beneficial bacteria for use along with aeration. 

 

EverBlue uses laminar flow to maintain O2, with the objective of eliminating anoxia by 

continuously mixing the lake. Photos of lakes treated, equipment used, and track record 

were reviewed. Case studies for Indian Lake in MI and Toa Vaca Reservoir in Puerto 

Rico were presented. Lakes treated were much smaller than Bone Lake and most were 

in Michigan. 

According to Jones and Tucci, the Pros of aeration are: 

 Improves the lake’s health and improves its ability to handle future internal loading: 

o Should increase water clarity 

o Should reduce nutrients in the water column and sediments 

o Should improve the fishery 

 May be more cost-effective than alum (would need a preliminary engineering design 
with installation, operation and maintenance costs) 

 
They also reviewed the Cons of aeration: 

 Requires equipment to be installed and maintained 

o Compressors, diffusers, air lines 

 If not properly designed (coverage), operated and maintained, it can increase 

internal P loading by mixing P released from the hypolimnion to the lake surface, 

where algae can grow 



 Might be more costly than alum 

 It’s newer technology 

o Hasn’t yet been implemented on a lake as large as Bone Lake 

o It hasn’t been studied as extensively as alum 

 

The committee concluded, after evaluating the benefits and limitations of alum vs. 

aeration, that alum would be the treatment of choice.  

 

 Alum Aeration 

Benefits  Long track record 

 Improved water clarity, decreased 
P, chlorophyll, and blue-green 
algae demonstrated in Bald Eagle, 
Long and Cedar Lakes locally as 
well as many others. 

 Extensive research published in 
peer-reviewed scientific literature 

 Longevity up to 20 years 

 Low maintenance – no 
infrastructure needs 

 No environmental concerns 
 

Limitations  Cost 

 Event-based restoration 
 

 Cost: set-up plus operating 
expense for electricity and service 
usually exceeds alum 

 Labor-intensive: requires 
dedicated operator achieving 
peak performance to get result 

 Must continue in perpetuity 

 If size wrong, can make it worse 

 May not be effective for internal  
load control 

 Paucity of data; little in peer-
reviewed literature 

 Hasn’t been used in large lakes 
like Bone 

 Requires equipment installed on 
lake shore 

 More commonly used in water 
treatment than in recreational lake 
restoration 

 

Clarus 

Clarus is the sponge-like device being developed at the University of Minnesota to 

absorb P. In their first attempt, results weren’t successful. They will try again, most likely 



testing on a smaller scale. Availability of the product, if successful, it maybe 5-10 years 

out. It is therefore not an option for Bone Lake at this time. 

 
ALUM PROPOSED DOSAGE STRATEGY FOR BONE LAKE    
 
Bill James in his report dated Dec 2017, Examination of sediment phosphorus fluxes 
and aluminum sulfate dosage considerations for Bone Lake, Wisconsin, recommends a 
dosage strategy. This full report is on the website bonelakewi.com.  
 
A certain alum concentration is required to react with mobile P in the sediment.  Bill 
James recommends a dose of 100 g Al/m2 applied to depths greater than 30 feet (563 
acres) and split in three applications over five years. An example of an adaptive 
management approach in which Al dose is split into smaller applications follows: 
 

 
 
Predicted Improvements as a result of alum treatment are as follows: 
 

Parameter 2015-17 
mean 

No 
Sediment P 
Release 

% Change 

Total Phosphorus (mg/L) 54 34  37  

Chlorophyll-a (mg/L) 22 12 45 

Secchi Depth (ft) 5.9 8.5 44  

 

Variable Year 1 Year 2 Year 3 Year 4 Year 5

Al application 50 g/m2 25 g/m2 25 g/m2

Assessment1

Table 9. An example adaptive management scenerio approach in which the Al dose is split into smaller applications. A 

smaller dose is applied to lake sediments in year 1. The second Al application and dose is determined via annual 

sediment profile monitoring. In this example, annual sediment core vertical profiling indicated that a second application 

should occur in year 3 at a dose estimated from similar core analysis.

1Sediment core collection and vertical profile monitoring



 
The alum committee further reviewed Bill James’ recommendation and, to spread out 
the costs, recommended the dosage of 100 g Al/m2 applied over 6 years.  The first year 
application would be 40 g/m2; the third year, 30 g/m2; and the sixth year, 30 g/m2. 
 
ALUM COSTS AND FUNDING  
 
We formed a finance subcommittee comprised of Bob Murphy, Jim Widen, Pat Schmidt 
and Phil Foster to review and recommend items related to alum cost, financing and how 
to allocate costs to the BLMD property owners.  
 
This is our estimated cost of three alum treatments over 6 years. 
 
Estimated Costs over 10 years 
First Application @ 40g/m2                  $802,472 
Second application @ 30 g/m2 in 3 years                                            $632,348 
Third application @ 30 g/m2 in year 6                                                  $670,289 
Testing and misc. costs                                                                       $   60,000 
Financing costs of a 10-year term loan                                                $146,500 
Total costs                                                                                         $2,311,609 
Funding: 
Cash from District                                                                                  $200,000 
Grants (minimum grants assumed)                                                       $200,000 
Balance from property owners                                                           $1,911,609 
 
The alum cost projection was received from John Holz from HAB Solutions, an alum 
applicator. It represents a projected first application cost for 2020 and then a 2% 
inflation thereafter.  Aluminum sulfate pricing has been fairly stable these past five 
years, so we are being conservative in regard to future price increases. 
 
Funding for alum cost is from three sources – District cash, grants and property owners 
with loan financing.  The District has been building up cash to expend on a major lake 
improvement project, and there is an estimated $200,000 available.  Wisconsin DNR 
grants are available for alum treatments – in $200,000 increments per treatment. The 
DNR grant application deadline is Feb 1 of each year and grants are awarded based on 
merit. Up to $600,000 grants (one $200,000 grant for each treatment) could be 
received. Our conservative assumption is to receive only one DNR grant for $200,000. 
The balance would be paid by BLMD property owners over a proposed 10-year term 
loan for the first 3 treatments. Then in year 11, we would start accruing for alum 
maintenance treatments which could start in year 15 
 
Cost per property 
Based on BLMD allocating costs on assessed valuation to all properties in the District 
and using a ten-year multi draw term loan, the following are our cost estimates: 
                                                                                                                                                                                                            
Estimated costs to property owners  



 
With one $200,000 DNR grant 
First 10 years (first 3 treatments)                 Per Year           Total for 10 Yrs. 
          Cost per $100,000 property        $107      $1,070 
          Cost per $350,000 property           $375      $3,745 
With two grants totaling $400,000    
First 10 years two grants                               Per Year           Total for 10 Yrs. 
          Cost per $100,000 property        $ 94                     $ 940 
          Cost per $350,000 property            $329      $3,299 
 
With three grants totaling $600,000 
First 10 years three grants 
          Cost per $100,000 property        $ 82      $   820 
          Cost per $350,000 property                      $ 287      $2,887 
 
Next 10 years- years 11 to 20 with alum treatment in year 15 (short term financing but  
no grants assumed) 
          Cost per $100,000 property        $   60      $   600 
          Cost per $350,000 property                      $ 210      $2,100 
 
Repayment Options 
The finance committee evaluated several alternatives to pay for these treatments – pay 
as you go with special assessment, pay as you go without special assessment, and 
various options regarding loan financing (reference repayment options on Schedule A). 
 
We recommended using a ten-year loan with a multi draw. We reviewed two funding 
sources for a loan – Frandsen Bank and the Board of Commissioners for Public Lands. 
Frandsen Bank required audited financial statements, legal approval for a nonprofit loan 
and would offer a loan up to ten years.  The Board of Commissioners for Public Lands 
required no audit and offered competitive loan rates locked into the government bond 
rate for a ten-year term loan with multi draws.  A resolution is required for any borrowing 
and that resolution must be sent to property owners prior to the annual meeting or 
special meeting. The loan interest rate was estimated at 3.25% to 3.50% for the initial 
and subsequent draws. We recommend using the Board of Commissioners for Public 
Lands with a ten-year term loan with mutli draws. 
 
How to allocate costs to properties. 
We reviewed various methods to distribute these costs to the District property owners. 
(Schedule B).  
Estimated number of BLMD properties  
                                                          Number      % of total        % of value 

• Lake frontage lots                          435  80%                93% 
• Back lots with lake access                           50    9%        5% 
• Back lots with no lake access                60  11%        3% 
• Total                   545           100%              100% 

  



We recommended allocating the costs on property valuation per the tax roles in BLMD.  
We included back lots owned by lake front property owners but were uncertain if we 
should exclude back lots that do not have lake front access.  If we did exclude back lots 
with no lake access from paying for the alum treatment, the cost per allocated property 
would increase by approximately 3% from the above-mentioned numbers. 
 
Grant Funding 
At the time of asking for property owner approval, we do recommend asking for Alum 
approval contingent upon receiving one $200,000 grant award from the DNR. (See 
Schedule C) 
 
 
COMMUNICATIONS - LEARNINGS FROM OTHER LAKES 
 
We formed a communications subcommittee consisting of Shelley Rose, Jerry Lutgen, 
Cary Olson, Kathleen Killeen and Michael Downey to review and recommend strategies 
for communicating the results of the alum committee process to BLMD property owners. 
 
We interviewed leadership from the lake districts of Long Lake and Cedar Lake, both in 
Polk County, WI regarding their communications strategies for evaluating and ultimately 
choosing alum treatment. 
 
Cedar Lake, North of New Richmond, WI 
Contact: Dan Early 
 
Communications Strategies and Key Learnings: 

 Main communications vehicle was newsletter mailed directly to homeowners;  
meeting minutes were not felt to be particularly effective 

 Recommends trying to get as many property owners emails as possible; send 
announcements directing them to the website, which should be robust with 
information 

 “More communication is better” 

 Inform that while they will see positive change, there will still be some algae 

 Sharing scientific data was key 

 Reminded people that Cedar Lake is on Wisconsin Impaired Lakes list 

 Developing a “pay as you go” financing plan, not incurring borrowing costs, was a 
turning point in gaining acceptance 

 Suggests having everyone talk to 3-4 neighbors, directing them to the website for 
details 

 Property value impact was an important selling point 
 
 
Long Lake, West of Balsam Lake, WI 
Contact: Anna Turk 
 
Communications Strategies and Key Learnings: 



 Develop a broad approach, coordinating : 
o Website 
o Facebook page 
o Newsletter 
o Emails 
o Handouts 
o Demo during the June 2018 application 

 Provide small digestible bites, then start over and repeat. 

 Begin with the basics: e.g., “what’s a Secchi disk?” 

 Advice: start earlier! 

 Will need to correct misinformation, rumors 

 HAB: John Holz and staff very helpful with great materials to support 
communications 

 
 
COMMUNICATIONS - PROPOSED COMMUNICATION STRATEGY 
 
After the vote not to immediately recommend alum treatments for Bone Lake, the Alum 
Committee expressed a strong desire to continue its work to monitor internal 
phosphorus load and its effect on Bone Lake’s water clarity. To that end, an internal 
phosphorus load standing committee has been recommended to the board. 
 
The Alum Committee will also report back to the BLMD Board and to Bone Lake 
residents. The Committee drafted this document to (1) report back to the Board on the 
action of the Alum Committee, and (2) capture the information and work reviewed by the 
Committee during the process. 
 
The residents of Bone Lake will receive a variety of communications regarding the work 
of the Alum Committee including: 
 

1) Spring 2019 newsletter article to communicate the Alum Committee work and the 
outcome of the vote as charged at the 2018 annual meeting. 

2) Ongoing communications to educate residents on phosphorus, including that 
related to internal load, Secchi disk readings and water clarity, and alum as the 
treatment of choice to mitigate the effects of internal phosphorus load. These 
communications will be periodic electronic posts to the Bone Lake Facebook 
page and web site. 

3) Finally, there will be a live presentation at the 2019 Annual BLMD Meeting. 
 
 
 
 
 
 
 
 



Acknowledgements 
 
A big thank you is extended to the members of the alum committee: 
 
Bob Boyd 
Michael Downey 
Kathleen Killeen 
Jerry Lutgen 
Bob Murphy 
Cary Olson 
Shelley Rose 
Pat Schmidt 
John Ukura 
Jim Widen 
Wayne Wolsey 
Cheryl Clemens (consultant, moderator) 
Phil Foster (chair). 
 
 
Attachments 
 
Financing Schedule A  
Financing Schedule B 
Financing Schedule C 
Agenda 10.20.2018 meeting 
Minutes 10.20.2018 meeting 
Agenda 12.1.2018 meeting 
Minutes 12.2.2018 Meeting 
Agenda 2.16.2019 meeting 
Minutes 2.16.2019 meeting 
Improving Water Clarity on Bone Lake: Algae, Bacteria, and Aquatic Plants 
 
 
 





1 
 


Bone Lake Alum Committee 
12.1.2018 Minutes 


Location: Polk County Justice Center 9am-noon 


Members: ☒ Bob Boyd  ☒  Michael Downey  ☒  Phil Foster               ☒  Kathleen Killeen ☒  Jerry Lutgen 


 ☒  Bob Murphy  ☒  Cary Olson   ☒  Shelley Rose  ☒  Pat Schmidt  ☒  John Ukura  


 ☒  Jim Widen  ☒  Wayne Wolsey 


Consultant:  ☒  Cheryl Clemens, Harmony Environmental     Guest ☒  Alex Chorewycz  


Attachment:       Slide Presentation 


Topic Discussion Follow-up/Decision/Action 
Introductions of new attendees and opening 
remarks                                                   Phil Foster 


New members were introduced. Phil clarified that today’s votes are 
just a first step. If we vote to pursue alum treatment, there will still be 
a lot more work to do, for example financing and communication 
plan. 


 


Summarize key findings/what we learned since 
last meeting regarding alum   
                                   Cheryl Clemens / Phil Foster 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 Cost per property, grants, cost allocation 
options, voting, property values                                             


                                                               Phil Foster 
 
 
 
 
 
 
 
 


86% of Aug 2018 annual meeting attendees voted to establish a 
subcommittee to study alum.  
 
Most lakes that apply alum have worse clarity than Bone Lake, so 
why should we consider alum? 


 We have only 3-4 ft water clarity by Aug, when the lake mixes. 
This is when we see occasional, thick, smelly and toxic blue-
green algae blooms. 


 50% of Bone Lake phosphorus (P) comes from internal load 


 As an impaired lake, we have a goal to reduce total P by 47% in 
the next 10 years. 
 


See slides 3-6 for data on water clarity, phosphorus load, and 


estimate for how to achieve 47% reduction in total P in the next 10 
years: The best we can do on reducing  external loading sources is 
5% compared to 44.5% from treating internal load with alum, which 
would amount to a 90% reduction in internal P load.. 
 
Slides 7-9 depict alum costs with 3 doses at 50, 25 and 25 grams 


per meter and at doses of 40, 30, and 30 grams per meter, applied 2-
3 years apart, depending on results. Costs would be $850K for first 
dose, $600k for second, $600K for third, and $1,130K for dose 10 
years later. Possible funding sources:: 


 $200K DNR grant (the maximum for an individual grant) 


 $200K cash from BLMD 


 Levy on property owners (method TBD) with $700K bank loan 
(4% interest) to fund project while levy is collected. 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Multiple scenarios would need to 
be reviewed depending on 
whether we get DNR grant, 
loan/no loan, dosing and timing. 
 
 
Levy allocation would be 
determined later in this process. 
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 How does Bone Lake compare to other lakes 
receiving alum? (Is Bone Lake close to a 
tipping point?)                        Cheryl Clemens 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Total project cost is $2,250K, which amounts to an estimated $107 
levy per $100K property valuation. This results in an estimated 6-
6.7% increase in property taxes in the above scenario, which 
assumes 1 grant. Slides 10-11 review possible timing options with 1-
3 grants. 
 
Slide 12 shows options for how to allocate the levy. 


 
Slide 13 summarizes property value impact from improved clarity, 


provided by a local realtor. Some buyers will not consider Bone Lake 
due to clarity. We can expect an estimated 10% increase in property 
value with improved clarity, and a decrease with clarity declines.  
Improvement could increase property taxes 7-8% over 15-20 years.  
 
Slides 15-19 compare secchi depth, total P, and chlorophyll a 


readings from Bone Lake to other lakes that have been treated with 
Alum: Long, Cedar and Bald Eagle. They had higher nutrient levels, 
and were somewhat more impaired than Bone.  
 
The concept of “tipping point” came from analysis by Mark Edlund 
and Jeremy Williiamson (Wisc DNR) in a 2015 Science Museum of 
Minnesota two phase study of sediments and analysis of diatoms 
and pigments. Among their conclusions: 
 
“The entirety of paleolimnological data shows that since the1990s 
some of the management markers for Bone Lake have been 
improving, particularly nutrient level. This shows that some of the 
management efforts put in place around Bone Lake and in the 
watershed have been successful.  
 
Bone Lake is a lake that is very sensitive to change from both 
nutrient inputs and meteorological/climate forcing. Bone Lake is 11 m 
deep, the lake is naturally productive, and cyanobacteria are 
historically common and a native/natural part of the lake’s algae 
community. The lake is dimictic, meaning it forms a strong summer 
thermocline and mixes fully in the spring and fall. However, it also 
becomes anoxic in its deeper waters (hypolimnion) while stratified in 
the summer. When this occurs, nutrients, especially P, diffuse from 
the sediments into the bottom waters (we showed this in the first 
paleolimnology study that there is a large portion of exchangeable P 
sitting at the top of Bone Lake’s sediments, (Edlund et al. 2015)” 
 
Bone is right between a eutrophic and mesotrophic state. Small 
changes in outputs can change inputs suddenly. There are points 
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 Alum treatment options         Cheryl Clemens 
 
 
 
 
 


 Key considerations to consider in making this 
decision (Input as our consultant)                       


                                                     Cheryl Clemens 
 
 
 
 


where there can be a long-term shift. If nutrient levels increase, there 
will be more algae and less aquatic plants, making for an unhealthy 
lake. 
 
Slide 20 depicts how Bald Eagle, Long, and Cedar Lake created split 


dosing regimen, with plan to monitor and adjust dose and timing 
based on response. Splitting the dosing is a good idea. Slide 21 


shows the impact on total P of alum treatment on a part of the lake or 
a partial dose: the reduction in total P would be considerably lower. 
 


 Predicted effectiveness 


 Predicted longevity 


 Cost 


 Likelihood of success / risk of failure (track record of projects) 


 Associated environmental impact 


 What else? 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Subcommittee Reports                      


 City of Eagan comments on 


alum/considerations of other treatment 


methods                                          Cary Olson 


 
 
 
 
 
 
 
 


 Aeration pro/cons, success/failures in 


comparable lakes                        John Ukura                                            


 
 
 
 
 
 
 
 
 
 


 
Cary, who lives in Eagan, was aware of small local lakes being 
treated to improve water clarity. According to Eric Macbeth, Water 
Resources Manager, residents complained that lakes used to be 
clear, were now clogged with algae, and smelled in the summer. 
They used Wenck Associates, the same firm that evaluated Bald 
Eagle and Ann Lakes. They chose alum over aeration as a method, 
because of lower cost of alum and the longer tail of maintenance 
expense with aeration. They use aeration in some shallow lakes over 
the winter to keep the fish population healthy. Mr. Macbeth also 
noted that Bill James and John Holz both received awards at a 
recent international professional conference. 
 
John researched companies that design and install aeration systems 
and contacted the following experts: 


 Jennifer Jermalowicz-Jones, PhD, owner of Restorative Lake 
Sciences, which manages over 100 lakes in Michigan 


 John Tucci of EverBlue Lake Solutions, which installs 
AerForce™ systems and is testing BioBlast™,  beneficial 
bacteria for use along with aeration. 


 
EverBlue uses laminar flow to maintain O2, eliminating anoxia by 
continuously mixing the lake. Slides 24-29 show photos of lakes 
treated, equipment used, and track record. Slides 30-33 highlight 


case studies for Indian Lake in MI and a reservoir in Puerto Rico. 
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The Pros of aeration: 


 Improves the lake’s health and improves its ability to hand future 
internal loading: 


o Should increase water clarity 
o Should reduce nutrients in the water column and 


sediments 
o Should improve the fishery 


 May be more cost-effective than alum (we’ll need a preliminary 
engineering design with installation, operation and maintenance 
costs) 


o EverBlue Solutions has offered to develop a preliminary 
engineering plan for Bone Lake (utilizing the lake data 
which has already been collected.) 


 
The Cons of aeration: 


 Requires equipment to be installed and maintained 
o Compressors, diffusers, air lines 


 If not properly designed (coverage), operated and maintained, it 
can increase internal P loading by mixing P released from the 
hypolimnion to the lake surface, where algae can grow 


 Might be more costly than alum 


 It’s newer technology 
o Hasn’t yet been implemented on a lake as large as Bone 


Lake 
 Jennifer J and John T believe the technology 


scales 
o It hasn’t been studied as extensively as alum 


 Jennifer Jones has presented data at several 
notable conferences 


 Jennifer Jones is preparing a list of studies 
 Jennifer Jones plans on publishing 2-3 studies 


next spring 
Call highlights: 


 Jennifer Jones would need more lake data before recommending 
alum or aeration for Bone Lake 


 Both Jennifer J and John T felt aeration scales 


 Both Jennifer J and John T encouraged us to continue our efforts 
to reduce external P loading 


 Bill James agreed that an incremental approach with alum should 
have a positive impact but would not be optimal. An incremental 
approach with aeration is not recommended. 


 If Bone Lake does not have enough available iron, iron 
augmentation would be required. 
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 Bald Eagle comments on alum / considerations 


of other treatment methods     Kathleen Killeen  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
       


Joe Bischoff of Wenck Associates and Matt Kocian, project manager 
at Rice Creek Watershed District participated in a conference call 
with our subgroup.  
 
See slides 40-45. Bald Eagle Lake, suburban St. Paul, is a 1270 


acre lake that had total P = 80 ppb, chlorophyll a = 30 ppb, and water 
clarity = 1 meter with nuisance algae blooms and violation of state 
phosphorus standards. Alum was chosen over aeration and 
hypolimnetic withdrawal because of: 


 Lower cost 


 Anticipated equal or better cost-effectiveness 


 Track record 


 Low maintenance – doesn’t require infrastructure 
 
They expect 50% effectiveness at 15 years, and expected longevity 
of 20-30 years. 
 
Funding was achieved by creating a special tax district within RCWD 
and charging property owners $150/year for first period (7-10 years) 
and $75/year for properties with deeded access. This covered ½ of 
expense; other ½ came from RCWD. Two years remain on the tern; 
then they will extended at a lower rate. 
 
A 2018 engineering study by Wenck for Ann Lake  near Mora MN 
(See slide 32) reviewed the following methods: 


 Alum                                                                            $   651,000  


 Phoslock –relatively new                                             $1,325,000 


 Aluminum chloride – works similar to alum                                        
More commonly used in Europe                                  $   870,000 


 Hypolimnetic aeration                                                  $2,016,000                
Includes $29K/yr operating expense x30 years  


 
We have not been able to determine whether Ann Lake has moved 
forward with a decision. 
 
Kathleen summarized her conclusions, from all we have seen, read 
and heard, about why we should work on internal P loading, as well 
as the benefits and limitations of alum vs. aeration in slides 49-50. 


Additional questions Do we know the position of the Great Lakes Indian Fish and Wildlife 
Commission? Bob Boyd spoke with Alex Smith, who hasn’t given a 
response.  


We will need to seek GLFWC 
approval later in the process, 
after we have a DNR permit  
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Do we know the status of Clarus, the sponge-like device being 
developed at the University of Minnesota to absorb P? In their first 
attempt, results weren’t successful. They will try again, most likely 
testing on a smaller scale. Availability of the product, if successful, it 
maybe 5-10 years out. 
 


VOTE #1:  Despite the high cost of treating the 
internal load, we want to continue to pursue 
treatment options. 


 
 


Discussion occurred that we should take the benefit of all this work 
and put it to the vote of the whole district to decide; response rate to 
a recent Bone Lake survey was 50%, so we know interest is high. 
We should put forth for a vote of BMLD what we believe is the most 
viable option 
 


Vote #1 results: 
Yes: 11 
No:    1 


VOTE #2: We want to further pursue looking at 
other alternatives before deciding upon voting 
for alum treatment on Bone Lake? 


 
 
 


Discussion ensued whether we should we pursue a preliminary, no-
cost engineering study of aeration, offered by John Tucci. 
Points made against considering aeration were cost, maintenance 
requirements, equipment needed on shoreline, noise, insufficient 
evidence, and lack of experience on a large lake such as Bone Lake. 


Vote #2 results: 
Yes: 2 
No:  9 
Abs: 1 


VOTE #3: We want to pursue an alum treatment 
plan for Bone Lake? Final recommendation will 
follow development of an implementation plan, 
including financing, dosing and  
communications. 


 


Before a final vote on alum, the committee will review the financing, 
dosing and communication plans. If the committee is not satisfied 
that a viable implementation plan can be developed, we can still vote 
not to recommend alum treatment at a subsequent meeting. 


Vote #3 results: 
Yes: 11 
No:     1 


Action Items 
 


Financing and Dosing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Financing and dosing need to be examined hand-in-hand, since dose 
amount and timing will impact financing needs. There are many 
issues to consider: 


 Loan (membership must approve; would be done at annual 
meeting) 


 “Pay-as-you go” – accumulate the $$ to do the dose 


 Assessment vs. special assessment. (Special assessment can 
use a different formula; requires a public hearing for comment, 
but no vote at each annual meeting.) 


 Use of BLMD cash $200K 


 Contributions from the townships or county 


 Grants 


 Many options for allocation of costs: by assessed value, by feet 
of frontage, by property, lake access or no frontage 


 Bone Lake’s annual $65K budget is done by property 


 BMLD has taxing authority 


 How to divide dosing 
 


A Financing and Dosing subgroup 
was formed to develop detailed 
recommendations. Members 
include: 


 Phil Foster 


 Bob Murphy 


 Pat Schmidt 


 Jim Widen 
 
 
 
 
 
 
 
Bill James is evaluating dosing 
based on science, but also 
looking at financing perspective 
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Communications 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Timeline 


 
 
 
 


 
 


Cedar Lake voted to proceed with alum with or without receiving a 
grant. For Long Lake, the DNR grant was a much bigger percent of 
their project. They voted to proceed only if they got a grant, but to 
hold a special meeting if they didn’t get the grant. 
 
Grants are uncertain, though both Cedar and Long Lake received 
them, and the DNR has so far been looking favorably at these 
projects. DNR $$ are finite, and there is concern that if we postpone 
beyond 2020, grants might not be available. 
 
Communications to Bone Lake property owners is a crucial 
component. Some of the considerations noted: 


 Budget 


 Media / methods: 
o Print 
o Electronic presentation 
o Door-to-door 
o Informational meeting 
o Focus group 
o Phone calls 
o Facebook page 


 Timeline 
o Milestones 
o Phasing 


 Develop messaging concepts 
o Visual / simple messages with links to more info 
o Cost/benefit 
o Health and lifestyle 
o Importance of water quality 
o Environmental / ecosystem impacts 
o Property value 


 Work through Karen Engelbretson, BLMD board member, 
secretary, and communications chair 


 Get examples from Long/Cedar Lake 
 
 


 Dec 2018 - Fall newsletter has articles announcing the formation 
of subcommittee to make a recommendation about alum 


 


 Dec-Feb 2018 – Financing / Dosing and Communications 
subgroups meet and formulate implementation plans 


 


 Feb 16, 2018 – Draft implementation plans reviewed by full 
committee  


 
 
 
 
 
 
 
 
 
 
A Communications subgroup was 
formed to develop detailed 
recommendations. Members 
include: 


 Shelley Rose 


 Jerry Lutgen 


 Michael Downey 


 Cary Olson 


 Kathleen Killeen 
 
 
 
 
 
 
 
 
 
 
Cheryl provided contact info  


 Long Lake  - Anna Turk 
(communications chair) 
annamae.turk@gmail.com 


 Cedar Lake  - Dan Early 
(alum chair) 
early.danielj@gmail.com 
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Other Follow-up Items 
 
 
 
 


 
 


 


 Mar 2018 – Conduct focus groups? 
 


 Mar 23, 2018 -  Full committee meeting to finalize 
implementation plan and vote 


 


 April 13, 2018 – Board meeting. Prepare budget, review and 
approve implementation plan 


 


 Mid-April, 2018 – Develop communications for newsletter 
 


 Early May 2018 – Newsletter 
 


 May – July 2018 –Outreach to BLMD members 
 


 July 2018 Board meeting 
 


 Aug 2018 BLMD annual meeting 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We will also have to update our 
Lake Management Plan, in 
preparation for applying for a 
grant from the Wisconsin DNR. 
 
Get most recent data from Long 
Lake and Cedar Lake. 
 
Consider relocating annual 
meeting to a larger space 
 


Next Meeting Dates   Cheryl Clemens / Phil Foster 
 
 


 Financing / Dosing Subcommittee 
will meet via phone conference 
week of 12/9. 
 
Communications Committee will 
meet Sat 12/8, 9 am at Panera off 
Yankee Doodle in Eagan, with 
option to join by phone. Shelley 
will begin a draft plan. 
 
Both subgroups will keep Phil 
Foster and Cheryl Clemens 
copied on their work. 
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Full committee meetings will be 
held: 
Saturday Feb 16, 2019 
Saturday Mar 23, 2019 


Recorded by Kathleen Killeen 








Review Pro and Cons and recommendation for Allocating Cost Options   1/24/19 
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Schedule B   Page 1 


Option Pros Cons 


 
ALLOCATE TO ALL 
PROPERTIES IN BLMD 
BASED ON PROPERTY 
VALUATION ( AS DISTRICT 
TAXES CURRENTLY BEING 
DONE) 


 
1. Valuations are easily obtainable. 
 
2. All the properties are currently taxed (real estate, 


school and municipalities assessments) by this 
method. 


 
1. Larger property owners share more of the 


burden without using the lake “more”.  
 


 


ALLOCATE EQUAL 
AMOUNT PER BONE LAKE 
DISTRICT PROPERTIES 


 


  


  


 
 


1. May be better allocation for “common” lake use. 


  
 


1. Push back from smaller property owners.  
2. Push back from properties with no lake access 


 
  
 
  
  
   
  


 
EXCLUDE BACK LOTS 
OWNED BY LAKE FRONT 
PROPERTY OWNERS 


 
1. May help get property owner approval 
 


 
 


 
1. Lots with continuance up to 1000 feet should be 


included 
2. Most other districts include these lots as part of 


alum assessment 
3. Difficult to determine if wanted to exclude 
4. If we did this, may motivate some property owners 


to subdivide their property 
5. By excluding these lots, would increase other’s 


taxes, but probably below 5 
 







Review Pro and Cons and recommendation for Allocating Cost Options   1/24/19 
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EXCLUDE BACK LOTS 
THAT DO NOT HAVE ANY 
LAKE FRONT ACCESS. 


 
1. These property owners may not use lake at all and will 


not benefit much rom increase in property values for 
better water clarity in the lake. 


 
 


2. These property owners probably would vote against 
alum treatments so excluding them may help get 
approval 


 
3. Some other districts doing alum exclude them in total 


or charge them at 50% rate 
 


 


 
1. By excluding them, would increase other’s taxes by 


an estimated 3  ( accounts for approx.. 60 lots) 
 


 
2. Part of Lake District- why should they be excluded 


 
3. Difficult to determine if wanted to exclude 


 


 








                                                  Bone Lake Alum Committee Agenda 10.20.2018 


9 am to noon at Polk County Justice Center, 1005 W Main St., Balsam Lake 


 Introductions   and opening remarks                                                                                       Phil Foster                                                  


         Goal of committee 


         Summarize why we are considering alum 


         Bone Lake survey summary input 


 Alum Treatment                                                                                                  Bill James and   John Holz                                 


          How alum works and is dispersed 


          Success and failure info/ prior lakes satisfaction  


          Impact to fisheries, plant growth and long term health of lake 


          Risks of using Alum  


          What are the important items for alum’s effectiveness and risks for not achieving water clarity    
          improvement 
          


 Bone Lake proposed treatment – predicted improvement and options 


                Break                                                                                                


 Discuss cost per property using alum for Bone Lake                                                                 Phil Foster                                                                        


        Options to finance/ spread first time cost over more years? 


        How to allocate cost- how other lakes have done this 


Discuss other current activities to reduce Phosphorus loading                   Phil Foster / Cheryl Clemens 


           Cost benefit of different strategies  


Other options to reduce internal loading                                                                                Cheryl Clemens 


Open discussion                                                                                                                            Cheryl Clemens 


              What do you need to know before making a recommendation?      


Recap reasons to use alum and reasons/concerns not to use alum                                  Cheryl Clemens                                                  


Determine/recap of action items – who to do                                                                        Cheryl Clemens 


Determine next meeting - Dec 1 or Dec 8                                                                               Cheryl Clemens 
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Bone Lake Alum Committee 
10-20-18 Minutes 


Location:  Polk County Justice Center, 9-noon 


Members: ☒ Bob Boyd  ☐  Michael Downey  ☒  Phil Foster               ☒  Kathleen Killeen ☒  Jerry Lutgen 


 ☐  Bob Murphy  ☒  Cary Olson   ☒  Shelley Rose  ☒  Pat Schmidt  ☒  John Ukura  


 ☒  Jim Widen  ☒  Wayne Wolsey 


Consultants:  ☒  Cheryl Clemens, Harmony Environmental  ☒  Bill James, PhD, UW Stout ☒  John Holz, PhD, HAB Aquatic Solutions 


Topic Discussion Decision/Action 
Introductions, Opening Remarks       Phil Foster 


 
 
 
 
 
 


 
 


 Goal of committee 
 
 
 
 
 
 
 


 Summarize why we are considering alum 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Committee members (property owners on Bone Lake) and consultants 
were introduced. Cheryl Clemens is a consultant from Harmony 
Environmental in Amery and has worked with the Bone Lake Management 
District (BMLD) on water quality issues for many years. Dr. Bill James, of 
UW Stout, is a national expert on the use of alum to decrease internal 
phosphorus load. Dr. John Holz, formerly of University of Nebraska, 
Lincoln, is proprietor of HAB Aquatic Solutions, which applies alum to 
lakes. See website http://habaquatics.com/ 
 
87% of 2018 annual meeting attendees voted to form a committee to 
recommend to use alum with corresponding implementation plan, or 
recommend not to use alum, to the BLMD board of commissioners and 
District membership at the 2019 annual meeting. 
 
We are here to learn what is best for Bone Lake; there is no preconceived 
plan. 
 


 #1 The water clarity normally deteriorates in the late summer  


which is sometimes accompanied by blue green algae.  We have had 
very good water clarity in 2018. This is probably the result of our 
lake remaining stratified until early fall due to the late ice out and  
reduced winds.    If most years were like this, we would not be  
considering using alum as a treatment for water clarity.  However, 2018 is 
not a normal year as the graph on secchi disk history from 2000 to 2018 
depicts. 
 
#2 50% of our phosphorus loading comes from our internal loading vs our 
prior estimate of 15%.  Alum (aluminum sulfate) is an effective treatment to 
prevent the phosphorus in our lake sediments from reaching the upper 
water column. (See Internal Load Studies Summary and full report on the 
Bone Lake website) 
 
#3 We have been advised that alum would be an effective way to  
improve our water clarity- both in terms of having the largest impact and 


 
 
 
 
 
 
 
 
 
We may need to develop a 
process to make 
recommendations. What is 
the voting process? Do 
recommendations need to 
be unanimous? CC 
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 Bone Lake survey summary input 


also the most cost effective per kilogram of phosphorus removed.  
 
History: Alum (aluminum sulfate) was considered in 1997, but abandoned 
when no grant became available. There have been major efforts in last 10 
years to manage external load.  
 
In surveys of lake property owners: 


 61% were concerned about water clarity in 2013 


 54% were concerned in the 2018 survey.  


 78% say we should consider additional ways to improve water clarity 
in late summer 


 
 
 
 
 
 
 
 
 
 


Alum Treatment               Bill James & John Holz                                 
 
Overview 
 
 
 
 
 
 
 
 
 
 
The Problem with Poor Water Quality 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


See slide presentation. 
 
Alum retards phosphorus (P) inputs. P binds to aluminum instead, 
preventing nutrient source to algae. It is non-toxic. 
 
We have good information on Bone Lake, one of the most comprehensively 
studied lakes in WI.  


 Nutrient budget study 


 Lakebed coring study 


 Sediment P analysis – how much P is there 


 P flux study – how much is coming out 
 
 
Poor water quality is linked to algae, not plant growth, in the lake. 


 Algae bloom causes decrease in clarity 


 Stinks 


 Fish kills 


 Decrease in recreational use 


 Lowers property values 
 
Leech Lake (Bemidji State study) 


 3 ft increase in water clarity increased value $590/foot, or $23,500 on 
40 foot lot 


 3 ft decrease in water clarity decreased value $700/foot, or $70,000 on 
40 foot lot 


 
UW Eau Claire Study: showed 3-16% increase in property value with 3 foot 
increase in water clarity, an average of $26,000 
 
Buckeye Lake, near Columbus OH, lost $101M in home values in 6 years 
due to algal bloom. 
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Vocabulary 
 
 
 
 
 
 
 
 
 
 
 
Alum Application 


 Safety 
 
 
 
 


 Plant Growth 
 
 
 
 
 


 Longevity 
 
 
 


 Application Process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


The following terms were defined: (see handout materials) 


 Lake Stratification 


 Lake Mixing 


 Internal Phosphorus Load 


 Hypolimnion 


 Epilimnion 


 Anoxic and Anaerobic 


 P Release 


 Cyanobacteria – interchangeable with blue-green algae. Toxin 
releasing; human health hazard. 


 


 Has been around since 1955; first application in US in 1970 in WI 


 Safe; used in drinking water, treatment plants, and cooking food. 


 Exposure in lake is low 


 Doesn’t harm plants and fish; increased clarity can result in fishery 
improvements 


 


 Aquatic plants / weeds do not cause water clarity problems, and create 
good habitat for fish. 


 Greater clarity allows light to penetrate. Zone where plants grow gets 
deeper, 18-23 ft. Plant growth doesn’t increase at shallow levels. 


 Curly leaf pondweed (CLP) is a problem – releases P in season 
 


 Depends on P sources, P inputs and alum dose 


 Average longevity 21 years in past; current prediction 25-30 years 


 Depends on external P sources; continue work to keep P out 
 


 3 doses recommended for Bone Lake over 5 years; with maintenance 
dose down the road 


 Best approach: monitor between applications and adjust – let the lake 
tell us when to apply 


 Arrives in tanker trucks, stored at shore; would need to find location for 
trucks, proximate to application (public landings? resorts?) 


 Alum applied from vessels on a barge 


 Computer software controls the location (integrated by GPS), depth, 
and flow rate. 


 Balance to maintain neutral pH 


 Injected 18-21” below surface;   


 Applied so that is forms a floc and sinks (8 feet in 20 min) 


 About a 1” layer with active binding sites 


 Takes a few hours to completely settle 


 Notice time to application: 1-2 mo. Know by Nov for Jun treatment. 
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 Case Studies 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 Bone Lake 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Bald Eagle Lake, MN 


 1270 acre lake north of St. Paul 


 Total P = 80 ppb; Water Clarity = 1 meter (3 ft); Chlorophyll a = 30 ppb 


 Blue-green algae blooms and violations of state P standards 


 2 applications, 2014 and 2016 


 Clarity improved from 1 meter to 2-2.25 m; 8-12 feet 
 
Cedar Lake, New Richmond, WI  


 Low dose  (20%) covered a little over half of the lake (682 acres) 


 P dropped significantly in 2017, and began to increase in 2018. 


 2nd dose will be administered next year 


 Big reduction in the amount of algae; dog had died in a previous year 
due to algae exposure. 


 
Long Lake, Polk County, WI 


 272 acres; max depth 17 ft; avg depth 11 ft 


 2012: Total P 146 μg/L; avg secci depth 2.1 ft; avg chlorophyll 82 μg/L 


 History of algal toxins 


 P reduced from 146 to 30 μg/L 
 


 1780 acres; max depth 44 ft; avg depth 23 ft 


 Bone Lake is a seepage lake; not a lot of tributary input. Doesn’t have 
much agricultural runoff 


 Stratified / anoxic period: 3 months 


 2015-17 avg total P 54 μg/L; avg secci depth 6.9 ft; avg chlorophyll 22 
μg/L 


 Total P criteria  = 40 μg/L; preferred chlorophyll ≤30 μg/L 


 P increases late summer because of mixing 


 Internal load (in lake bed) supplying 50% of P, but might be 70-90% in 
late summer. 


 Bone sampled 7 sediment cores: looked at loosely bound (easy to 
leech out), iron-bound (released when anoxic) and organic P. Down to 
8 cm, there is quite a bit of P that needs to be addressed. 


 Recommended alum dose: 100 g Al/m2 applied at depths >30 ft (563 
acres) ½ in year one, ¼ in year 2-3, ¼ in ~ year 5. See application 
zones in slide set.  


 Contracted monitoring would assess what lake is doing, to adjust dose, 
location, timing 


 Predicted improvements:  
           Total P (μg/L)          54 to 34     (37%↓) 
           Chlorophyll (μg/L)    22 to 12    (45%↓) 
           Secchi depth (ft)      5.9 to 8.5   (44%↑) 
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 Caveats 
 


 


 Alum treatment is expensive 


 Will likely need more than one treatment 


 Future maintenance application will probably be needed. 
 


Cost/Property Using Alum in Bone         Phil Foster  
 


 Estimated Alum Costs for Bone Lake 
 
 
 
 
 


 Funding Sources 
 
 
 
 


 Allocation Methods 
 
 
 
 


 Financing Options 
 
 
 
 
 
 
 
 
 
 
 
 


 End goal 


 
 
 


 Year 1 - $1.014M; 


 Year 2 - $520k 


 Year 3 - $520k 


 Total $2.054M 


 10 Years later - $1.130M 
 


 Possible DNR Grants up to $200K per treatment or total treatment 
$600K 


 Use $200k existing district cash 


 Borrowing to spread out cost 


 Timing – could start tax levy and do treatment years later 
 


 Property valuation would be easiest to administer 


 Per property seems less fair, due to different valuations 


 Per lake frontage – a lot of BLMD property is not on lake, because it 
includes properties 1000 feet back 


 


 Four financing scenarios were calculated (see separate page). These 
are just examples; many other options could be developed. 


 All assume $200K Bone Lake Management District cash 


 Higher levy in first 5 years to cover 100g/m2  application; then accrue 
for future 


 All assume an annual tax levy per $100K property  


 Scenario 1 – no DNR funding.       $  213/yr per $100k years 1-5 
                                                               $65/yr per $100k years 6-10 


 Scenario 2 – $200k DNR funding.   $190/yr per $100k years 1-5 
                                                               $54/yr per $100 kyears 6-10  


 Scenario 1 – $600k DNR funding.   $144/yr per $100k years 1-5 
                                                               $42/yr per $100k years 6-10  


 Scenario 1 – $200k DNR funding.  $137/yr per $100k years 1-5 
                                                                $54/yr per $100k years 6-10 
 


 Reduce overall P by 47% in next 10 years 


 Reduce the internal P load by 90% 
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Artificial Aeration-Destratification as a Lake 
Management Tool                               Bill James 
 Goal: Reduce blue-green algae with 


aeration 
 
 
 
 


 Uncertainties 
 
 
 
 
 
 
 
 
 


 Other Options 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 


 


 
 


 Aerators can re-oxygenate bottom water 


 Diffusers are operated by equipment on the shoreline; release stream 
of bubbles. 


 Goal is to maintain oxygenated conditions.  


 Causes destratification (breakup of temperature levels) and moving of 
water column 


 


 Paucity of data – few scientific studies published in the peer-reviewed 
literature 


 Cedar Lake tried this beginning in 1991; it was a disaster for them, 
enhancing internal loading and releasing P in the water column. Algal 
bloom was made worse 


 Bottom water may not be completely oxygenated with an aerator 


 By circulating the lake, it can heat up the entire lake significantly, 
causing bacteria to consume O2 at a rapid rate. Will still have anoxic 
column at the bottom. 


 Aeration systems were designed to improve fish habitat, not designed 
to improved internal loading 


 Presents a significant engineering challenge to ensure that aeration is 
complete 


 


 John Ukura identified two companies: 
 
       Aerforce Lake Aeration" along with "BioBlast Bacteria Treatment"   
       from EverBlue LakeSolutions (everbluelakes.com).  Willing to discuss  
       our proposed project, the science behind their approach, and present a 
       design proposal for Bone Lake 
 
       Claros Technologies (clarostechnologies.com). Product absorbs   
       dissolved P. The P is then removed from the lake instead of retarding 
       sediment P. 
 


 University of Minnesota is working on a sponge-like product that 
absorbs P 


 If we pursue alum treatment, are we going to close off the option of 
using future effective technologies in development? 


 Have others done a thorough investigation of various alternatives for 
reducing internal P load? 


 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact: 


 Bald Eagle Lake 


 Lake Ann, MN 


 Joe Bischoff, 
Minnehaha Creek 
Watershed District 



https://everbluelakes.com/

http://clarostechnologies.com/
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 Does the motion passed at the annual meeting give us the latitude to 
explore other options, or are we restricted to just recommending/not 
recommending alum? Discussion ensued that we would be remiss not 
to evaluate other options that are brought forward. 


 
“The Bone Lake Management District should form a committee to     


       investigate the use of alum to control phosphorus coming from the    
       internal loading.  The committee’s goal will be to recommend to use  
       alum with corresponding implementation plan, or recommend not to   
       use alum, to the BLMD board of commissioners and District  
       membership at the 2019 annual meeting.” 
 


 
 
 
 
 


Open discussion                          Cheryl Clemens 
 


 What do you need to know before making a 
recommendation? 


 Questions/Concerns: 


 


 
 
Questions to answer in or prior to future meetings 


 What are the keys for alum application success? 
       Careful study and resulting alum application doses 
       Adequate control of external load (per Bill James) 


 


 When can alum application occur? 


       ≥42° F, Generally start 3 weeks after ice-out into Oct (per Bill James) 


 


 Is aeration a viable option for internal load control for Bone Lake? 
       Cost of aeration on similar lake; equipment used 
 


 How likely is repeated DNR grant funding? Grants are 75% grants 
limited to $200,000 each. Multiple grants have been funded on Cedar 
Lake. Future is uncertain. (per Cheryl) 


 


 How will the Great Lakes Indian Fish and Wildlife Commission 


(GLIFWC) respond to an alum proposal for Bone Lake? GLIFWC 


would review a permit application for an alum treatment. GLIFWC is 
concerned about impacts to wild rice. Wild rice can be negatively 
influenced by high sulfur levels in the water. Alum (aluminum sulfate) 
has sulfur in it.  


 


 Have alum treatment occurred on other wild rice waters? 
 


 How much would an alum treatment cost each property owner? 
 


 Should spending be adjusted downward on other methods to control 
P? 


 
 
 
Answered here 
 
 
 
Answered here 
 
 
 
Look for example 
alternatives analysis.  
 
 
Answered here 
 
 
 
 
Contact GLIFWC 
representatives 
 
 
 
 
 
Analyze what cost would be 
to average property owner  
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Whatever option is chosen, there is a need to educate homeowners (and 
the committee) on several topics.  
 


 Prediction: Chl at fall turnover for Bone.  


 What are the negatives of applying alum? 


 Who/what properties are in the lake district?   


 What is the impact of internal load? 


 How has external load already been addressed? 


 What are the returns on investment for alum treatment for recreation? 
Swimming, Fishing, etc.? 


 What happens to alum – long-term effects? 
 


 
 
Develop 
outreach/education strategy 
 
 
 
Get a lake district map. 
 
 
 
 
 
 
 


Schedule Next Meeting:              Cheryl Clemens 


 
 
 


Sat Dec 1 
Polk County Justice Center 
9am-noon 


Recorded by Kathleen Killeen 
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Bone Lake Alum Committee 
2-16-19 Minutes 


Location:  Polk County Justice Center, 9:30-noon 


Members: ☒ Bob Boyd  ☐  Michael Downey  ☒  Phil Foster (phone)              ☒  Kathleen Killeen ☒  Jerry Lutgen (phone) 


 ☒  Bob Murphy  ☒  Cary Olson   ☒  Shelley Rose (phone) ☒  Pat Schmidt  ☒  John Ukura  


 ☒  Jim Widen  ☒  Wayne Wolsey 


Consultants:  ☒  Cheryl Clemens, Harmony Environmental  ☐  Bill James, PhD, UW Stout ☐  John Holz, PhD, HAB Aquatic Solutions 


Topic Discussion Decision/Action 
Financing subcommittee report (Pat Schmidt, 
Jim Widen, Bob Murphy, Phil Foster)   
             
o Updated cost of alum – 1st 3 applications 


(as of 2-16-19) 


 


 


 


o Options for financing 


 


 


 


 


 


 


 


o Estimated Cost of Initial Bone Lake Alum 
Treatment 


 


 


 


 


 


 
Pat Schmidt reviewed the following: 
 
Grams/square meter                   Cost per gallon                               Cost  
40 g/m2   in yr 2020 ( yr 1)  $1.95   $802,472 
30 g/m2   in yr 2022  ( yr 3)  $2.05   $632,348 
30 g/m2 in yr. 2025    (yr 6)  $2.17   $670,289 
Total                   $2,105,109 
Prior projection                                                                             $2,054,772 
 Increase                                                                               $50,337
   
Frandsen Bank 


 Require audited statements 


 Need approval for nonprofit loan 
 
Board of Commissioners for Public Lands 


 Very easy to get loan – no audit 


 Loan rate locked into government bond rate 


 Can get loan up to 10 yrs. 


 Need letter to be sent out to each property owner before any vote – 
with loan resolution 


 
Alum treatment cost    $2,105,000 
Interest on 10 year Loan                               146,500 
Testing/other           60,000 
Total     $2,311,500 
 
Funded by 
One grant    $    200,000 
Excess Cash from District                        $    200,000 
Property owners         $ 1,911,000 
 
10 year loan @ 3.25% to 3.5% interest  with multi draws 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recommendation: Use 
Board of Commissioners for 
Public Lands with a 10 yr. 
loan with multi draws. 
BLMD would provide 
collateral. 
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o Updated cost estimates for property owners  


                                                    With one grant: 


 


 


 


                                   With two and three grants 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


o BLMD estimated properties breakdown 


 


 


 


The outlook is good for DNR grants, possibly 2. They have approved prior 
grants, and Bone Lake has a good relationship with the DNR. 
 
 
First 10 years ( first 3 treatments)               Per Year           Total for 10 Yrs 
          Cost per  $100,000 property        $107     $1,070 
          Cost per $350,000 property                       $375      $3,745 
Next 10 years ( future treatment) 
          Cost per  $100,000 property        $  60      $   600 
          Cost per $350,000 property                       $ 210      $2,100 
 
First 10 years two grants                               Per Year           Total for 10 Yrs 
          Cost per  $100,000 property         $ 94                     $   940 
          Cost per $350,000 property                       $329      $3,299 
First 10 years three grants 
          Cost per  $100,000 property        $  82      $   820 
          Cost per $350,000 property                        $ 287      $2,882 
 
Phil calculated that with this would represent the property tax increases of: 


 6.8% with one grant for first 3 treatments; 3.8% for future treatments in 
next 10 years 


 6.0% increase with two grants for first 3 treatments. 


 5.0% increase with three grants for first 3 treatments. 
 
Jerry raised the question of what other tax increases would be expected 
from the county and school district over 10 years. Discussion ensued that 
this is difficult to predict, but there would be these tax increases whether we 
incur alum treatment assessment or not. 
 
Jerry also asked whether, when committing to 10 year financing, we are 
also assuming 10 year useful life. Cheryl reported that the predicted 
effectiveness is 10-15 years; Bald Eagle is hoping to get 20 years. It is hard 
to look at past history, because doses have increased in recent years. 
Studies have shown long-term effectiveness of 10-15 years even with lower 
doses. For Bone Lake, Bill James of UW Stout has estimated the need for 
second set of treatments will begin at 15 years. 
 


                                          Number        % of total            % of value 
Lake frontage lots                    435   80%        93% 
Back lots with lake access         50     9%          5% 
Back lots with no lake access         60   11%          3% 
Total            545 100%                  100% 
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o Options for allocating to property owners 


 


 


 


 


 


 


 


 


o Grants discussion:  timing, amount and 
whether to ask for approval contingent upon 
financing 


 


 


 


 


 


 


o Excess District cash to possibly use 


 


 BLMD property valuation – all lots assessed 


 Equal amount per property 


 BLMD property valuation but exclude back lots owned by lakefront 
property owners 


 BLMD property valuation but exclude back lots that do not have lake 
access 


 
 
Discussion ensued whether back lots with no lake access should be 
included. While they represent a relatively small 3% of the value, they 
represent 11% of the votes. Without lake access, they might perceive it as 
unfair to be asked to pay for alum treatment. Calculation should be done on 
how much the assessments would increase with back lots excluded. 
 
Pros of asking for approval contingent upon receiving $200K grant: 


 Reduces cost to owners 


 Public will benefit so DNR should help pay 


 May improve chances of receiving grant 


 If receive grant, may help getting future grants 


 If denied, could always pursue w/o 
Con: 


 If grant denied, no alum treatment w/o getting another vote 
 
The DNR wants to be sure there’s approval by BLMD before going through 
the process of reviewing an application. 
 
$200,000 excess cash is available per Alex Chorewycz, treasurer. Analysis 
is available upon request. This would be an acceptable use of excess cash 
in BLMD. It is also possible to create a non-lapsable fund to be used for 
future capital projects. Cedar Lake has used this for their alum treatment. 
Bob Murphy commented that the board has always tried to maintain one 
years’ revenue in reserve. 
 


 
 
Recommendation:  Include 
all properties in BLMD and 
allocate based on property 
valuation.  Do not exclude 
any properties. 
 
 
Decision deferred on 
whether to include back lots 
with no lake access, 
pending final vote. 
 
 


Communications subcommittee report 
(Kathleen Killeen, Shelley Rose, Cary Olson, 
Jerry Lutgen)      


o Communications learnings from Long Lake and 
Cedar Lake (Kathleen) 


 
 
 
 
 


 
 
Cedar Lake, North of New Richmond, WI 
 
Background: 


 1120 acre lake on border of Polk / St. Croix Counties 


 Low dose  (20%) covered a little over half of the lake (682 acres) 


 P dropped significantly in 2017, and began to increase in 2018. 


 2nd dose (22%) will be administered 2019 


 Big reduction in the amount of algae 
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 Significant majority of the 278 property owners were in favor 
 
Communications Strategies and Key Learnings: 


 Main communications vehicle was meeting minutes and newsletters 


 Recommends thorough list of property owner emails; send 
announcements directing them to the website 


 “More communication is better” 


 Inform that even with positive change, algae remains 


 Sharing scientific data was key 


 Messaged that Cedar is a Wisconsin Impaired Lake 


 Developing a “pay as you go” plan with no borrowing costs was a 
turning point in gaining acceptance 


 Creating “tiered” approach to assessment, with back lots assessment 
decreased to 50%, was also key to acceptance 


 Suggests having everyone talk to 3-4 neighbors, directing them to the 
website for details 


 Property value impact was an important selling point 
 
Long Lake, west of Balsam Lake, WI 
 
Background 


 272 acres; max depth 17 ft; avg depth 11 ft 


 2012: Total P 146 μg/L; avg Secchi depth 2.1 ft; avg chlorophyll 82 
μg/L 


 History of algal toxins 


 Treated in 2018 


 P reduced from 146 to 30 μg/L 
 


Communications Strategies and Key Learnings 


 Develop a broad approach, coordinating 
o Website 
o Facebook page 
o Newsletter 
o Emails 
o Handouts 


 Demo during the June 2018 application 


 Provide small digestible bites and repeat 


 Begin with the basics: eg, “what’s a Secchi disk?” 


 Start early 


 Correct misinformation 


 HAB very helpful with great materials 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







5 
 


o Communications objective (Shelley) 
 
 
 
 


o Communications Content (Shelley) 
 
 
 
 
 
 
 
 
 
 
 
 
 


o Communications Tactics (Shelley) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


o Cost of Communications Tactics (Shelley) 
 
 
 
 
 
 
 
 
 


Educate the lake’s property owners 


 Bone Lake’s water clarity – Bone Lake is on DNR “Impaired” list 


 Use of alum to address water clarity 


 Upcoming vote 
 


 Neutral voice: upsides and downsides 


 Content to include 
o Bone Lake’s water clarity 
o Algae and aquatic plants 
o Use of alum to address water clarity 
o Estimated costs and proposed financing 
o Voting process and date 
o Impact of the voting outcome  


 Content from data provided to and reviewed by Alum Committee  
o Presentations 
o Handouts 
o Potential additional content from Long Lake and Cedar Lake 


communications  
 


 Written Articles 
o Spring BLMD Print Newsletter 
o July Print Announcement/Newsletter (already BLMD approved/ 


planned) 
o Three Emailed Articles 
o FAQ Handout (limited print, disseminated via other 


communications) 
o BLMD Web Site 
o Potential Insert or Article in Laker (two planned) 


 Social Media: Weekly Facebook Posts of FAQs 


 Gatherings and Networking 
o “Tell Three Neighbors” Campaign 
o Potentially Public Educational Meeting (one or two) 


 


 Utilize BLMD budgeted resources 
o Planned newsletters 
o Planned Alum announcement 
o No-cost/low-cost web site 
o Free Facebook and email  


 Cost Estimate of $250-$500 
o Minimal printing of a handout 
o Simple refreshments for one (two max) public meeting(s) 
o Flyer/article in Laker to be distributed around Bone Lake (still 


assessing feasibility and associated costs) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







6 
 


o Calendar draft (Shelley) 
 
 


o Frequently asked questions (FAQ’s) draft 
(Shelley) 


 
o PowerPoint presentation draft (Cary) 


 


 


  


See separate attachment, which details timing of communications for 
newsletter, website, Facebook page, and other communications. 
 
FAQs would include items such as:  


 What is water clarity? 


 Why does Bone Lake turn green? 


 What is phosphorous? 


 Where does phosphorous come from? 


 What are algae? 


 What is “blue-green algae”? 


 Are algae dangerous? 


 What is alum? 


 How does alum work? 


 Is alum safe? 


 How does alum affect fish?  


 How does alum impact plants (aquatic vegetation)?  


 What is a Secchi disk? 


 Where has alum been used successfully? 


 Where has alum been used and not been successful? 


 What have we done to reduce phosphorous in Bone Lake? 


 Aren’t these efforts to reduce phosphorous in Bone Lake working? 


 What is the cost of alum for Bone Lake? 


 How would it be paid for? 


 Where can I get more information? 


 Why vote on alum? 


 Can I vote? 


 How do I vote? 
 
Cary Olson reviewed a draft PowerPoint presentation of 15 slides that 
provides a concise summary of the issues studied around Bone Lake water 
clarity, internal load, and considerations around use of alum, including cost. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Develop this further for use 
at annual meeting and 
possibly also educational 
session for property 
owners. 


Future Considerations  


 


The following future considerations could impact use of alum: 


 In favor of alum:  
o With future Wisconsin temps projected to increase slightly, 


algae also will likely increase with the warmer waters 
o DNR grant funding is available for application now, but they are 


competitive. May not be available in future. 


 Against alum  
o Better treatment options may get invented for Phosphorus 


reduction 
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Project Schedule  
 
 
 
 
 
 
 
 
 
Discussion     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


A potential project schedule was reviewed as follows: 


 BLMD board meeting April 13 


 Member education? 


 Annual meeting vote – 2019 or 2020? 


 Annual meeting vote contingent on receiving a $200,000 grant? 


 Lake Management Plan update – Fall 2019 


 Grant application – Feb 1, 2020 


 Grant reward feedback by mid-April 


 Alum treatment summer 2020 
 
Bob Boyd summarized out that the debate will be “is the lake bad enough 
that it needs treatment, warranting spending $2.8M?” Other points made: 


 Bone Lake is not as impaired historically as Cedar Lake, Wapogasset 
Bald Eagle, Long, or Round. Likewise, Bone’s clarity is not as good as 
Half Moon, Deer Lake, or Pipe Lake  We are somewhere in between in 
water clarity. 


 Is swimming the major impaired activity? 


 A big elephant in the room is an increase in taxes. This may push 
some residents off the lake 


 Anecdotally, the water clarity seems to have gradually improved since 
the sixties.  (58 years since he has been on the lake.) 


 Are we ready for an increase in aquatic plants? (curly leaf pondweed, 
northern milfoil, etc) 


  
John McCall. retired engineering professor and Bone Lake property owner 
who collects our Secchi readings, sent feedback via Bob also questioning 
whether improvement in water clarity of 3-4 feet in late summer, making the 
lake more “swimmable” through Labor Day, was worth the extra cost over 
the next 10 years. Owners would have to balance the cost against 
perceived benefits. 
 
Bob proposed the following recommendation: 


 Currently alum treatment looks like the best treatment to reduce algae 
growth in Bone lake 


 We should present all the data and work that the sub-committees have 
put together.  


 Keep the same time frame and venues for educating lake residents 


 Continue to monitor and or increase monitoring of water clarity for 
(years) 


 Stay together as an alum committee as an advisory group to the board 
and lake residents 


 Do not state that this committee recommends alum treatment in 2020 
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Committee Votes Cheryl Clemens    


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Next Steps 


 
 
 


 


The following options for a vote were reviewed: 
1. Yes – Treat with alum in 2020/2021 
2. No  - No alum treatment recommended at this time, but maybe in future 
3. Provide information only without a recommendation, but have owners 


vote at annual meeting 
4. “Wait and see” – provide information but not vote yet 
 
Upon discussion, members felt that : 


 It is the committee’s charge to vote Yes or No 


 #4 should be #2a. If the majority vote is “No,” information should be 
provided to property owners. 


 
 


 
 
 
 
 
Communication to Board 4/13 meeting  and BLMD Members: 
 
Board:  
Phil Foster to present voting results and all information presented today to 
the board, with the following recommendations: 


 An internal load committee should continue.  


 Revisit strategy for ongoing monitoring 


 Communications committee should execute an abbreviated plan to 
educate members, including a presentation at the annual meeting 


 Report to be established listing key findings and recommendations 
from this committee to be put on the website.  Phil asking for 1 or 2 
volunteers to help put this together 


 
BLMD Members: 


 Property owners should be surveyed: 
o Do they consider Bone Lake’s water quality impairment a 


problem? 
o If so, should action be taken? 
o How much are they willing to spend? 


 Communications should be developed for: 
o May newsletter 
o Facebook page – monthly 
o Website information 
o Annual meeting 


 


Majority voted “No”:  not to 
recommend alum treatment 
at this time. Votes were 
recorded as follows: 


Yes: (5) 
Phil Foster 
Kathleen Killeen 
Cary Olson 
Pat Schmidt 
Wayne Wolsey 


No: (6) 
Bob Boyd 
Jerry Lutgen 
Bob Murphy 
Shelley Rose 
John Ukura 
Jim Widen 
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Next Meeting:              Cheryl Clemens 


 
Communications Committee will meet in Eagan on Sat, March 23. 
 


 


Recorded by Kathleen Killeen   


 








                                                  Bone Lake Alum Committee Agenda 12.1.18 


9 am to noon at Polk County  Justice Center, 1005 W Main St., Balsam Lake 


   


Introductions for new attendees   and opening remarks                                                  Phil Foster                                                  


Summarize key findings/what we learned since last meeting on alum Cheryl Clemens/Phil Foster 


 Cost per property, grants, cost allocation options, voting, property values                  Phil Foster 


     How does Bone Lake compare to other lakes receiving alum, alum treatment  
           options, risks to Bone Lake of not reducing internal load impact ( is Bone Lake 
            close to tipping point?) , key considerations to consider in making this decision, 
           (consultant input as our consultant)                                                                     Cheryl Clemens 
 


Subcommittee Reports 


     Bald Eagle comments   on alum/ considerations of other treatment methods          Kathleen Killeen 


     City of Eagan comments on alum/considerations of other treatment methods                 Cary Olson 


      Aeration pro/cons, success/failures comparable lakes                 John Ukura                


      Discuss if aeration option for Bone lake and why/why not                Review Bill Holz presentation      


 


VOTE: Despite the high cost of treating the internal load, we want to continue to pursue 


treatment options. 


       If yes, proceed ahead.  If no, decide how to communicate   


 


 VOTE:  We want to further pursue looking at other alternatives before deciding upon voting 


for alum treatment on Bone Lake? 


        If yes, what do we need to know? 


         Aeration/alum? 


        If vote no to further pursue alternative treatments, then  


       VOTE:   Do e need additional time/input before having a final vote on using alum?    


             If yes, list information needed         


    If no additional time needed for alum, then  


 VOTE: We recommend the use of alum to treat Bone Lake’s internal loading; a  


 communication and proposed implementation plan would need to be developed..              


If vote to proceed ahead with alum, discuss action items and components of      


implementation/communication plan.  If vote no, discuss how to communicate             


Summarize action items and next meeting date, if needed       Cheryl Clemens/Phil Foster 








Improving Water Clarity on Bone Lake: Algae, Bacteria and Aquatic Plants 


In the fall, 2017 Bone Lake Newsletter an informative article on water clarity and water 


quality was written by John Mcall (see: 


http://www.bonelakewi.com/docs/BLMDNews_Fall_2017_web.pdf).  It began: 


“Clarity is a most important attribute of lake water quality. There are many components 


and contaminants of lake water, and the most visible affect our perception of the overall 


quality of the lake and its suitability for swimming, fishing, and boating. We often judge 


the health of our lake by its clarity. Clarity is simply the degree to which light can 


penetrate a source of water. In the spring, when the water is cold and vegetation has 


just begun, we can usually see clearly to the bottom in waters 12 feet and deeper. By 


summer’s end, with an abundance of vegetation, blooms of algae, and other solid 


contaminants such as prop chop, grass clippings, fallen leaves, and silt, we often 


struggle to see the bottom in less than 5 feet of water. “ 


The purpose of this article is to build on the above piece by trying to reduce some of the 


confusion about what we mean by “water clarity” and how it relates to algae and lake 


vegetation.   


The first thing we need to understand is that for most uses of the term, algae is 


vegetation. The dictionary defines algae as “a simple nonflowering plant of a large 


group that includes the seaweeds and many single-celled forms”.    


A great many forms of algae occur naturally in freshwater lakes like Bone Lake.  When 


we are thinking about water quality we are mostly thinking about the single-celled forms 


of algae. As pointed out in the McCall article for most of the year these algae are 


generally not a great nuisance nor are they harmful.  However, by late summer this 


picture can change.  So what is happening? 


During the typical summer as the days get longer and the water temperature increases 


we experience an increase of nutrients in the water column. These nutrients either 


come from outside the lake from sources such as run-off and streams or internally as 


nutrients already on the bottom of the lake (i.e. internal loading) rise into the water 


column,  


As these nutrients increase we see steadily increasing amounts of the naturally 


occurring algae.  When this happens we start to see increasing cloudiness and a green 


tint in the water due to the pigment from the algae.  Unfortunately, in many years by late 


summer this process accelerates to such an extent that the algae undergoes explosive 


growth, often called “blooms”.  When this takes place the lake becomes very cloudy and 


green, even to the point that foul smelling scum can form at susceptible spots on the 


lake. 


This is bad enough, but there is another potential problem.   In some years we may also 


experience a bloom of so-called “blue-green” algae.  The blue-green algae we are 


concerned with are not algae at all.   They are a type of bacteria called cyanobacteria 







that are normally present in many lakes, including Bone Lake.  Like algae, these 


bacteria can also “bloom” in late summer.  When they bloom they can create severe dis-


coloration, cloudiness and scum problems on the lake.  What’s more, many varieties of 


this bacteria can introduce toxins into the lake that are harmful to humans, pets and fish.   


A blue-green algae bloom is a decidedly unpleasant event.  Unfortunately we do not 


have good data on how frequently these bacteria have bloomed on Bone Lake.  We do 


know that this type of bloom has happened but we don’t have a good idea about how 


often they occur and how widespread they are on the lake when they do occur. 


Let us now return to thinking about how lake vegetation more generally fits into this 


discussion of water clarity and quality.   


We must first recognize that naturally occurring, native aquatic vegetation is an 


important component of any healthy lake. For example, without aquatic vegetation there 


are no fish.  Additionally, native aquatic vegetation generally improves water clarity by 


taking up some of the lake nutrients that otherwise support algae growth.   


So, when we are talking about water clarity problems we are NOT talking about aquatic 


plants blocking our view of the lake bottom.  Water clarity is a property of the water.  It is 


not a measure of the amount or density of aquatic plant vegetation on the lake.  So, it is 


perfectly consistent to say that you can have high water clarity and lots of aquatic plant 


vegetation at the same time.  


It is also true that some people on the lake live in areas where aquatic plant vegetation 


can negatively impact their use of the lake.  For example, it could interfere with 


swimming or dock access for boats. For these folks it is a fair question to ask if 


improving water clarity will have an impact on aquatic plant vegetation.   


That turns out to be a complicated question, but generally speaking, as water clarity 


increases it tends to increase the amount of aquatic vegetation in some parts of the 


lake.  This increase in vegetation is mostly due light penetrating to greater depths in the 


lake thereby supporting more vegetation growth in those areas.  It is thought that this is 


likely to take place at depths in the 6-10 foot range, but this could vary greatly around 


the lake.   


If improving water clarity can increase the amount of native aquatic vegetation can it 


also result in more, harmful non-native aquatic plant vegetation?  There is no evidence 


that well thought out programs to improve water clarity will favor the growth of non-


native aquatic plant vegetation.  (In fact, the non-native plant curly leaf pondweed 


already grows in May and June when our water is already generally clear) However, 


Bone Lake Management District will still have to remain vigilant and continue its 


programs for controlling harmful non-native aquatic plant vegetation on the lake. 


In summary, we see that increasing cloudiness and discoloration of the lake during the 


summer from algae growth are undesirable. However, the most serious problems occur 


in those years in which we have a late summer bloom of algae or worse yet, blue-green 







algae.  Programs to improve water clarity on Bone Lake could have the effect of 


increasing aquatic vegetation in some areas.  Sound lake management will still require 


on-going actions to control non-native aquatic plant species. 


-Jerry Lutgen 
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Schedule C  


Pros and cons of having Alum approval contingent upon receiving a grant 


Option Pros Cons 


Ask for property owner 
approval to do alum 
treatments contingent 
upon receiving 
$2000,000 grant from 
DNR 
 


1. If grant received, reduces cost to property owners by about 
10% 


2. The public will benefit from the alum treatment so DNR should 
help to fund 


3. It may be possible that it may improve chances of grant 
approval since DNR knows we would not proceed w/o the 
grant. 


4. If we do not receive the grant, we could always come back a 
year later to annual meeting and ask for approval w/o the 
grant contingency 


5. If receive a grant, it may improve chances of receiving future 
alum grants 


 


1. If the grant is denied, no alum treatment without 
coming back to a future annual meeting to get approval 


 
 
 
 


Ask for property owner 
approval to do alum 
treatments with no 
contingency upon 
receiving $2000,000 
grant from DNR 
 


1. We can still apply for the grant but getting property owner 
approval once – that Bone Lake will treat with alum 
regardless of DNR grant 
 


1. If not grant received, it will increase cost to property 
owners 


2. Would we be less likely to receive DNR grant since they 
know we are committed to do w/o the grant 


3. If we do not receive the grant, Bone Lake property 
owners paying 100% of cost even though pubic also 
benefits 


4.  


 








                                                   Bone Lake Alum Committee Agenda 2.16.19 


9:30 to noon at Polk County Justice Center, 1005 W Main St., Balsam Lake 


 


Financing subcommittee report (Pat, Jim, Bob M, Phil)                         Pat Schmidt 


    Cost of alum 


  Options for financing 


 Updated costs to property owners 


  Options for allocating to property owners 


       Grants- timing, amount and whether to ask for approval contingent upon financing 


Excess District cash to possibly use 


 


Communications subcommittee report (Shelley, Kathleen, Jerry, Cary)  


 


Future Considerations  


 


COMMITTEE VOTES and PROJECT SCHEDULE                                                Cheryl Clemens 


Project Schedule (outlined for 2019, could be delayed to 2020): 


Alum Committee Meeting: Is another meeting needed March 23, or are you ready to make a recommendation 


to Board/members?   Discuss.                                                                                (COMMITTEE VOTE) 


If ready to vote, does this committee recommend an alum treatment, not recommend an alum treatment or 


simply bring information and call the vote without a recommendation.  Discuss.     (COMMITTEE VOTE) 


BLMD board meeting April 13:   Alum committee presents findings and decision 


Member Education: Prior to annual meeting(s) 


Annual Meeting Vote regarding Alum Treatment and Financing: August 2019 or 2020? (COMMITTEE VOTE) 


Is Annual Meeting Vote Contingent on grant funding? (COMMITTEE VOTE)   


Lake Plan Update: Fall 2019 following annual meeting vote  


Grant application: February 1, 2020 following annual meeting vote 


Alum treatment: Summer 2020 following grant approval 


Communications resulting from today’s committee votes                 Phil Foster/Cheryl Clemens 


 


Recap action items                       Cheryl Clemens 
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Schedule A – Repayment options          page 1                                                                                                                


Option Pros Cons 


Pay as you go- no loans-  
with upfront special 
assessment 


1. Lowest total cost since no interest 
2. Can treat with alum in first year since special assessment  
3. Payments only over 6 years 
4. No hassle with getting loan financing and costs 


associated with that 


1.  Very high cost in year 1 and high cost in early upfront 
years 


2. Costs do not match the alum benefit period as pay 
over 6 years and alum treatment will hopefully last 15 
years 


3. Maybe the hardest option to get approval 


Pay as you go without 
upfront special 
assessment 


1. Lowest total cost since no interest 
2. Payments only over 6 years 
3. No hassle with getting loan financing and costs 


associated with that 


  
1.  High cost in upfront years 
2. Need to wait one or two years to build up enough 


cash to pay for first round alum treatment 
3. No upfront special assessment but same amount over 


6 years 
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Loan financing using one 
ten year loan with a 
multi draw 


1. Spread the alum treatment over 10 years- no upfront loaded 
costs 


 
2. More Matches paying of alum closer to benefit period of alum 


 
3. May be easier to get approval 


 
4. If current owner sells before 10 years, the remaining costs go 


to the new buyer 
 


5. Would require approval of loa at only one annual meeting 


  
1. Additional cost with interest expense 
2. Additional costs and hassle with getting a loan 
3. Would not know interest rate until closer to getting loan 


approved 
4. Interest rate fixed for only 5 years- then a new rate with 


Frandsen Bank 
  
  
  
  
  
  
 
.  


Loan financing using one 
ten year loan at time of 
each treatment – loans 
over 14 to 15 years 


1.  Lower annual cost 
2. Best matches benefit period of approx.15 years by having 


14 to 15 year repayment period 
3. May be easier to get approval 


 
4. If current owner sells before 10 years, the remaining costs 


go to the new buyer 
 


5. Would require approval of loan at 3 annual meetings 


1. Highest total cost of all options  
2. Will not know if have bank approval for future loans 


until closer to time of alum treatment.  Would need 
positive input from bank that BLMD would be able to 
obtain 


3. Additional time and cost to get 3 loans  
4. Uncertain on future interest rates 
5. Risk of not getting future loans approved by property 


owners 
6. With Frandsen Bank, rate only fixed for 5 years – then 


another rate for 5 yea 
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Loan financing with one 10 
year loan for the first two 


alum treatments and 
another 10 year loan for the 
third alum treatment in year 


5 or 6 


1.  Known financing for the first alum treatments 
2. Lower annual costs 
3. Spreads payments over 15 years which matches 


Alum benefit time 
4. Attractive option to getting property owner approval 


 
5. If current owner sells before 10 years, the remaining 


costs go to the new buyer 
 


6. Would require approval of loan at two annual 
meetings. 


 


1.  Would still need to get bank approval in year 5 for 
bank loan.  Would need input from bank that BLMD 
would be able to obtain 


2. Additional time and cost to get two loans 
3. Uncertain on future interest rates 
4. Risk of not getting future loan approved – either by 


bank or property owners 
5. With Frandsen Bank, rate only fixed for 5 years – then 


another rate for 5 years 


   


 


 





