


Question?  

• Does your agency, organization or non-profit have 
unlimited funds?  

 
• If you answered YES; the rest of this presentation is 

optional.  

• If you answered NO; then you may find this approach 
useful.  



Project prioritization 

• With limited funds, there is a simple reality that 
“Not all projects are good projects”.  

 

• In fact, this presentation will also focus on the 
economic principle known as the Pereto Principle.   

 

• Also known as the 80/20 rule, the law of the vital 
few, or the principle of factor sparsity, it states that, 
for many events, roughly 80% of the effects come 
from 20% of the causes. 
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Project Overview  

• Watershed Load 
• Wetland A/B rehabilitations and 

managed livestock access (2017) 

• Wetland C project (2018) 

• Wetland A/B spot alum 
treatments (2018) 

• Peterson Pond (2018) 

 

• Internal Load 
• Rough fish harvest (2012) 

• Winter aeration system (annual) 

• Whole-lake alum treatment 
(2018) 

 

 
Project Location: southern Chisago County, MN 

Multi-Year Adaptive Management Projects 
Address highest watershed phosphorus loads then internal loading  



Project Overview 

• Watershed Load 
• Estimated phosphorus 

reduction = 445 pounds per 
year (80% of watershed load 
reduction goal) 

• Internal Load 
• Estimated phosphorus 

reduction = 324 pounds per 
year 

 

 

Project Location: southern Chisago County, MN 

Multi-Year Adaptive Management Projects 
Address highest watershed phosphorus loads then internal loading  



Design Strategy 

• 86% (879 pounds per year) reduction in phosphorus load 
required for Moody Lake to meet TMDL. 

• Internal load reduction will have to be greater than 70% 
unless phosphorus load from watershed is nearly eliminated. 

6-Lake TMDL Study & Implementation Plan (2010)  

Source
Current Modeled 

Load (lbs/day)

Current 

Modeled Load 

(lbs/year)

% TP 

Reduction 

Needed

TP Reduction 

Needed 

(lbs/year)

Unregulated MS4 portions of Municipalities: 

Chisago Lake Township 1.17 427 88% 376

Unregulated MS4 portions of Municipalities: City of 

Scandia 0.03 11 82% 9

Livestock 0.53 193 88% 170

Internal 1.01 369 88% 324

Atmospheric and Groundwater 0.02 7 0% 0

Upstream Lakes 0.04 15 0% 0

TOTAL 2.8 1,022 879



Design Strategy 

• Key Findings 
• Portions of NW watershed 

contribute majority of P load to 
Moody Lake.  

• NE watershed runoff being 
treated by Fourth Lake. 

• Lofton Pond = low flow but high P 
concentration 

• Moody Lake strongly stratified 
during growing season 

 

Moody Lake Sequential Diagnostic Study (2013-2014) 

Figure 13. Moody Lake Watershed Flow, Total 
Phosphorus Concentration, and Total Phos. Loads 



Design Strategy 

• Next Steps 
• Targeted management in 

NW watershed (wetland 
rehab, ag BMPs, Lofton 
Pond) 

• Moody Lake Alum 
Treatment 

• Long-term BMP 
Maintenance 

 

 

Moody Lake Sequential Diagnostic Study (2013-2014) 

Figure 20. Recommended rehabilitative actions in the northwest 
Moody Lake watershed 



Design Strategy 

• Moody subshed 
area = 2,315 acres 

• 80% of goal 
watershed load 
reduction achieved by 
implementing project 
on ~12 acres of land 
(.5% of subshed area) 

 



Design Strategy 

• 80/20 Rule (a.k.a. the Pareto Principle) 
• Vilfredo Pareto: 80% of Italy’s wealth is owned by 20% of 

the population 

• Can be applied to almost anything 

https://due.com/blog/the-pareto-principle-the-secret-of-successful-freelancers/ 



Design Strategy 

• 80% of nonpoint 
source pollution may 
be coming from 20% 
(or less) of the 
watershed 
 

• Could have 
implemented dozens 
of projects all over 
the watershed 
without coming 
close to this 
reduction 

 



Design Strategy 

Wetlands A & B: Phosphorus-
rich soil layer excavation & 
vegetation restoration 

Livestock access 
management fencing 

Pre-project 



Design Strategy 

Post-project 



Implement 

Groundbreaking Ceremony (1/27/2017) 

Chisago County Press 



Implement 

Construction 

• Contractor: Peterson Companies 
(Chisago City) 

 



Implement 2/13/17 

8/15/17 



Time blended photo: winter to late summer 





Monitor 

• Construction/site restoration completed in early 
spring ‘17 

• Project effectiveness monitoring through 
spring/summer 

 



Monitor 

Monitoring sites 



Evaluate 

Goal: 

‒ 68% 

‒ 35% ‒ 59% 

~376 lbs/yr 

445 lbs/yr 
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Assess Progress 

879 

 Wetlands A/B 
Restorations 

    Wetland C 
Storage & A/B Spot 
Alum Treatments 

    Whole-Lake 
Alum Treatment 

CLFLWD 2040 WQ Goal for Moody Lake 



Design Strategy 

• Wetland C  
• Install riser in driveway culvert 

downstream of Wetland C 

• Increase storage in wetland 

• Wetlands A/B Alum Spot 
Treatments 
• Bind additional phosphorus in 

wetlands 

• Peterson Pond 
• Excavate to increase storage and 

slow flow rate 

• Further reduce watershed load by 
69 pounds per year 



Design Strategy 

• Moody Whole-Lake Alum Treatment 
• Reduce internal load by 324 pounds per year 



Project Funding (Grants) 

Wetland Rehabilitation 

FY16 Clean Water Fund 
Grant  

$429,284 

Clean Water Act Section 
319 Grant (2016) 

$78,028 

CLFLWD Estimated 
Local Match (actual local 

spend; two grants overlap 
required match amounts) 

$112,402 

Total Project Budget $619,714 

Whole-Lake Alum Treatment 

FY18 Clean Water Fund 
Grant  

$135,000 

CLFLWD Grant Match $100,000 

Total Project Budget $235,000 

Total grant awards: $642,312 



Project Expenses (Additional costs) 

Phase Timeline 
Estimated/Actual 

Cost 

Diagnostic Monitoring & Project Feasibility (pre-

project, no grants) 

Complete $58,000 

Wetland Rehab Phase 1 – Wetland A/B  Complete $415,730 

Wetland Rehab Phase 2 – Wetland C, Wetland 
Alum Treatments, Peterson Pond 

2018 $153,785 

Wetland Rehab – Effectiveness Monitoring 2017 & 2018 $50,216 

Whole Lake Alum Treatment 2018 $235,000 

Whole Lake Alum Treatment  O&M (potential 

additional alum treatment before 25 years) 

TBD $235,000 

Total estimated project lifetime cost $1,147,731 



Cost-Benefit Analysis 

Estimated project lifetime cost $1,147,731 

Total phosphorus removal over 25-year project lifespan 
• Watershed load (445 lbs * 25 years) 
• Internal load (324 lbs * 25 years) 

19,225 

Cost per pound of P removed over lifespan $60/lb 



Design Strategy – Moving Downstream 

Moody Lake is the headwaters of the CLFLWD northern flow network 



Design Strategy – Moving Downstream 



Project Prioritization Strategy & the Bone 
Lake Rural Subwatershed Assessment  



Project Prioritization Strategy & the Bone 
Lake Rural Subwatershed Assessment  



Project Prioritization Strategy & the Bone 
Lake Rural Subwatershed Assessment  

 



Project Prioritization Strategy & the Bone 
Lake Rural Subwatershed Assessment  

 



Project Prioritization Strategy & the Bone 
Lake Rural Subwatershed Assessment  



Project Prioritization Strategy & the Bone Lake 
Rural Subwatershed Assessment  



Questions 

Mike Kinney, District Administrator 
Comfort Lake-Forest Lake Watershed District 

44 Lake Street South 
Forest Lake, MN  

Michael.Kinney@CLFLWD.org 


