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12.0 WATERSHED MANAGEMENT AND CAPITAL 
IMPROVEMENT PLAN 

 
The capital improvement plan identifies projects requiring substantial planning and 
financial resources for successful completion. Capital improvements may be proposed by 
other local, state and federal agencies or by the DISTRICT. Understanding capital 
improvements planned by others is important because of the potential impact to the water 
resources of the DISTRICT. 
 
12.1 CAPITAL IMPROVEMENTS PLANNED BY OTHERS AND BY DISTRCT 
 
Capital improvements planned by others have been attempted to be identified by 
reviewing planning documents and through discussions with local, state and federal 
agencies.  While the review found no capital projects at this time which would involve 
the DISTRICT, if the DISTRICT becomes aware of capital projects in which the 
DISTRICT could be involved, the DISTRICT will attempt to accommodate them. 
  
The DISTRICT has followed a detailed study process in order to develop a capital 
improvement plan.  The process began with a hydrologic study (SRF, 2005) of the 
watershed and continued with a water quality study that included watershed monitoring, 
watershed modeling, development of lake water and nutrient budgets, and lake response 
modeling in order to determine nutrient reduction goals.  The Watershed and Lake Water 

Quality Modeling Investigation for the Development of a Watershed Capital 

Improvement Plan study (Wenck, 2007) includes preliminary designs of capital 
improvements aimed at improving water quality in DISTRICT lakes in an attempt to 
reach in-lake water quality goals put forth in this Plan. 
 
As part of the studies, The DISTRICT used a stakeholder meeting process to receive 
input from local communities, citizens and agency representatives to help form options 
for the capital improvement project types (for which costs were determined).  The 
DISTRICT Board of Managers then selected a set of projects to be included as Priority 
Projects in the Water Resources Management Plan.  The projects not selected as Priority 
Projects are also included in the Capital Improvement Plan separately as projects which 
may be considered in the future after the Priority Projects have been implemented under a 
model of adaptive management.   
 
The adaptive management philosophy includes a continuum of; 
 

• assessing a problem (water quality and nutrient load); 

• designing a strategy (to address the problem); 

• implementing a solution (project); 

• monitoring and evaluating the outcome of the solution (project); 

• re-assessment of the overall problem (water quality and nutrient load); 

• design of additional strategies to address problem; and so on. 
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Therefore, the prioritization of each lake’s project list should be re-evaluated after the 
results of each project are analyzed, and the outcomes and further needs determined. 
 
The Wenck 2007 study (which is located on the DISTRICT’s website [clflwd.org]) 
includes specific details of the following for each of the nine study lakes: 
 

• Review of existing lake condition; 

• Established lake total phosphorus goals;  

• Modeling and identification of phosphorus sources; 

• Determination of water and phosphorus budgets; 

• Development of the lake response models; and 

• Estimation of the target load reductions. 
 
The target load reductions were the starting point for development of the watershed 
management and capital improvement plan.  The plan development process had to 
balance lake water quality goals and the practicalities and costs of capital projects that the 
DISTRICT could reasonably undertake.  The plan was developed following a process 
that included: 
 
Initial Project Screening and Preliminary Selection 

• Initial screening of potential project types for each lake and subwatershed based 
on the phosphorus sources present; 

• Siting of potential projects (i.e., location by subwatershed); preliminary cost 
estimates and load reductions; 

Project Review and Selection 

• Presentation and discussion with the Board of Managers; 

• Board of Managers selection of projects to be included in the watershed 
management and capital improvement plan; 

Final Preliminary Designs 

• Development of management practice descriptions, capital improvement final 
preliminary designs and cost estimates for the selected projects 

 
This process is described in the following sections. 
 
12.1.1 Project Screening and Preliminary Selection  
 
Project screening involved comparing load reduction targets and phosphorus sources for 
each lake against a long list of potential project types, to identify those that would be 
most appropriate to each lake.  Estimated costs and load reductions were then calculated 
for this list of candidate projects for each lake (see spreadsheet in Appendix G).  Then, 
for each lake, projects were selected from the candidate projects as needed to meet the 
MPCA standards (referred to as “Short Term” in the tables in Appendix G) and the 
30 ug/L standard proposed by the Board of Managers (“Long Term”).  The preliminary 
list of candidate strategies and capital projects satisfied the short-term and long-term load 
reduction goals. A summary of the in-lake concentration and load reduction goals is 
given in a table below:  
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In-Lake Total 
Phosphorus 

Concentration 
Goal 

Load 
Reduction 

Goal 

[mg/L] [lbs TP] 

Lake  
Short-
term 

Long-
term 

Short-
term 

Long-
term 

Moody 0.04 0.04 879 879 

Bone 0.04 0.03 560 649 

Birch 0.06 0.06 451 323 

School 0.04 0.04 476 210 

Little Comfort 0.04 0.03 678 624 

Shields 0.06 0.03 911 1016 

Sylvan 0.03 0.02 0 0 

Forest Lake East 0.04 0.03 153 760 

Forest Lake Center 0.04 0.03 0 49 

Forest Lake West 0.04 0.03 0 79 

Comfort Lake 0.04 0.03 127 395 

 
The selection of candidate management strategies and capital projects was considered in 
the order of priority listed below:   
 

1. Reduction of external loads by BMPs and supported nominally by DISTRICT 
incentives.  The activities included: agricultural BMPs such as conservation 
tillage and buffers; livestock management such as manure management, fencing 
to restrict animals from streams; urban BMPs such as rain gardens and riparian 
buffers; and improvement of septic systems.  These would be supported by 
nominal expenditures (grants, subsidy, education, technical assistance, incentives) 
by the DISTRICT to encourage (but not pay for) desirable improvements. 

 
2. Reductions of external loads through improvement of upstream lakes.  The short-

term and long-term goals were applied to the outflow from upstream lakes to 
determine their reduced loading to downstream lakes.   

 
3. Reduction of internal loads.  Several lakes in the watershed were determined to 

receive significant internal loads due to anoxic release of phosphorus, rough fish, 
or curly leaf pondweed.  In these cases, identified internal load control projects 
and management activities were aimed at a 70% reduction in the identified 
internal load.  Improvement of lakes with significant internal loads is not usually 
possible without control of internal loads.  And because internal load control is 
generally far more cost-effective than control of external loads, internal load 
control was accounted for before selecting external load control projects.  
(However, alum treatment of lake sediments is usually done after external 
controls are in place).  Managers raised a concern with regard to the ecological 
safety of alum treatment.  In the case of the occasional treatment of lake 
sediments, toxicity (which is pH dependent) to fish and biota is controlled through 
dosing limits or by buffering of the alum itself.  The environmental effects of 
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alum treatment have been reviewed by the Minneapolis Park and Recreation 
Board, who found them acceptable for applications in Cedar Lake, Lake of the 
Isles, Lake Calhoun, and other lakes in their system.  

  
4. Identification of external load control sites.  The next step was to identify sites 

with “treatable” inflow loads for each lake.  For most engineering approaches, 
load reductions are most achievable when concentrations are higher than 
300 ug/L.  For example, wet detention ponds are most effective when 
concentrations are at least this high, because it is uncommon for ponds to achieve 
a discharge concentration less than 150 ug/L.  For infiltration practices, low 
concentrations mean capturing and infiltrating large volumes to achieve 
significant reductions.  Therefore, where an external load reduction was still 
needed for a lake, the most treatable sites (i.e., the locations of highest phosphorus 
concentrations) were identified from the model and monitoring results.   

 
5. Wetland Restoration Sites.  In some cases, wetlands along tributaries have been 

identified, through monitoring or modeling, as potential sources of phosphorus 
export to downstream lakes.  In such cases, these sites were considered as areas 
that warrant investigation and implementation of a wetland restoration project to 
reduce loading.  However, at sites where phosphorus concentrations are low, or 
there is no reason to believe the wetland is increasing phosphorus, wetland 
treatment was not recommended.  The current scientific understanding of wetland 
sources or absorption of phosphorus does not allow for accurate prediction of 
where wetlands could be altered in the DISTRICT in order to reduce phosphorus 
loads.  In addition, there is a changing view of how wetlands should be managed:  
Regulations are moving in the direction of protecting wetlands from degradation 
by storm water, and discouraging their use as treatment wetlands for the benefit of 
other water bodies.   

 
6. Wet Detention Ponds.  Wet detention ponds are usually most effective at reducing 

phosphorus concentrations when the concentrations are high, and the residence 
time for the pond is more than 16 days.  This means that the ponds are particularly 
effective in developed areas.  Therefore, pond siting is most effective when the 
pond is located close to a large and concentrated load (such as downstream from 
the City of Forest Lake) and upstream from an inflow (such as from Forest Lake) 
that might dilute the inflow to the pond and reduce its effectiveness.  The 
preliminary cost estimates for ponds were determined on the basis that the entire 
wet volume would be excavated.  If a wet detention pond site is selected for 
implementation, additional analysis would be done as part of the preliminary 
design phase to assess whether site conditions would allow for some impounding 
and reduced excavation costs. 

 
7. Infiltration Projects.  Regional infiltration projects were considered the next 

priority following wet detention basins.  They were considered as possible way to 
reduce loads where concentrations are low and infiltration potential is higher.  
Preliminary cost estimates were based on excavating the entire pond volume to 
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capture a design storm runoff volume, so that it could infiltrate within 72 hours.  
As with wet detention ponds, specific siting of infiltration ponds may lead to 
lower costs than determined for the screening step. 

 
8. Chemical Treatment of Inflows.  Chemical treatment of inflows might be 

considered as a “last stop” option in terms of selecting projects.  This option is 
operationally intensive and may present permitting obstacles but can be a 
reasonable solution for areas where inflow concentration is low and other 
treatment options are not be effective.  It would be more cost-effective than wet 
detention ponds, but would require substantially more ongoing operation and 
maintenance to be effective.  The frequency with which chemical treatment was 
listed as a potential option for DISTRICT lakes was a product of aggressive water 
quality goals and low treatability (i.e., low concentrations) of some loads.  A 
concern about the potential toxicity of alum was raised.  The final design of a 
chemical treatment system would have to include jar testing to show effectiveness 
and prove that water quality standards (based on toxicity to aluminum and pH) 
would not be exceeded.   

 
Following is an illustration of how the DISTRICT conducted the screening process to 
establish a preliminary list of projects for a lake to meet its short-term goal:   
 

The load reductions that could be achieved by reducing external loads 
with BMPs and Upstream Lake Improvements (Strategies 1 and 2) were 
compared to the Short Term load reduction goal for that lake.  If 
Strategies 1 and 2 were sufficient to meet the goal, no further reduction 
strategies would need to be considered.  If it was not sufficient, then 
Strategy 3 (Reduction of Internal Loads) would be considered; or, if 
Strategy 3 was not a candidate strategy for the lake, the next candidate 
strategy in the priority list would be added, and the cumulative load 
reduction compared against the reduction goal.  This process continued 
until the cumulative load reduction equaled or exceeded the reduction 
goal, or until all of the candidate strategies were exhausted. 
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A table listing outflow phosphorus loads from subwatersheds selected for capital 
improvement projects in the benchmark year is given below:  
 

Prelim Project Site 
Subwatershed ID 

XP SWMM model 
Link 

TP Load 
[lbs/year] 

Runoff 
Volume 
[acre-ft] 

Average TP 
Concentration 
[mg/L] 

NBL19  L116              578            509               0.42  

NBL23  L160              295            389               0.28  

NBL17  L164              186            470               0.15  

NBL17 (Additional Load)  L163           1,438            470               1.13  

SBL15  SBL15 out              298            393               0.28  

SBL07  SBL07 out              391            664               0.22  

SBL05  SBL05 out              425            740               0.21  

SBL13  SBL13 out              143            405               0.13  

SBL38  SBL38 out              183            485               0.14  

LCL15  LBRL-4              340          1,880               0.07  

LCL20  L223              385          1,955               0.07  

LCL27  LCL27 out              404          1,972               0.08  

LCL25  LCL25 out              784          2,552               0.11  

LCL05  LCL05 out                13              48               0.10  

LCL10  LCL10 out              135            141               0.35  

LCL34  LCL34 out              475          2,838               0.06  

LCL04  L231              523          2,984               0.06  

LCL07  LLCL-6              547          3,037               0.07  

LCL03  LCL03 out              591          3,151               0.07  

LCL47  LCL47 out                77            204               0.14  

LCL49  LCL49 out                95            253               0.14  

LCL48  LCL47A out              136            332               0.15  

FL74  FL74 out                85            145               0.22  

FL71  FL71 Out              164            321               0.19  

FL71  FL71 Out              164            321               0.19  

FL39/FL40  FL39 Out/FL40 Out                23              19               0.44  

FL44  FL44 Out              539            698               0.28  

FL63  FL63 Out2              447            751               0.22  

Forest Lake (East Basin) Direct              352            264               0.49  

Forest Lake (Middle Basin) Direct              162              23               2.64  

Forest Lake (West Basin) Direct              625          1,108               0.21  

CL29 L221             412            540               0.28  

CL30 CL30 out             717          1,097               0.24  

CL34 CL34C out             775          2,380               0.12  

CL35 CL35A out          1,263          7,505               0.06  

CL45 CL45B out             275            746               0.14  

CL36 CL36 out          1,685          8,489               0.07  

CL37 L232          1,729          8,591               0.07  

CL38 CL38A out          1,335          8,005               0.06  
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12.2  PROJECT SELECTION 

 
The results of the screening process are shown in a separate table for each lake in 
Appendix G.  A summary of preliminary cost estimates and load reductions achievable 
with project screening is shown in Appendix G.  Costs are representative of project sizes 
but not project location. The ‘short-term’ goals were generally the MPCA shallow or 
deep lake phosphorus criteria (60 and 40 ug/L, respectively) and the ‘long-term’ goals 
were the DISTRICT goal of 30 ug/L for five (Bone, Little Comfort, Shields, Forest and 
Comfort) of the six study lakes.  (The standard for Sylvan Lake would be 20 ug/L based 
on non-degradation). Those tables and the summary shown below were presented to the 
Managers at a workshop on August 2, 2007. 

Load 

Reduction 

Goal

Load 

Reduction Cost

Annual Cost 
per pound 

TP 

Reduction

Load 

Reduction 

Goal

Load 

Reduction Cost

Cost per 

pound TP 

reduction

Lake Name (lb) (lb) ($) [$/lb] (lb) (lb) ($) [$/lb]

Moody 880 950 1,900,000$               160$          880 1000 1,900,000$                 150$          

Bone 570 630 2,300,000$               290$          790 860 4,700,000$                 440$          

Birch 450 330 1,000,000$               240$          450 400 1,000,000$                 200$          

School 460 240 3,800$                      1$              460 310 3,800$                        1$              

Litt le Comfort 630 600 1,800,000$               240$          810 690 3,700,000$                 430$          

Sylvan 0 0 -$                         -$               0 0 -$                           -$               

Shields 910 790 2,400,000$               240$          1000 790 2,400,000$                 240$          

Forest Lake East 110 140 500,000$                  290$          710 810 3,200,000$                 310$          
Forest Lake Center 0 210 450$                         0$              430 430 2,000,000$                 370$          

Forest Lake West 0 0 -$                         -$               62 0 -$                           -$               

Comfort 310 320 2,800$                      1$              930 930 2,000,000$                 170$          

TOTAL: 4,300   4,200   9,800,000$        190$      6,500   6,200      21,000,000$       270$      

Long TermShort Term

 
 
The presentation of projects at the August 2, 2007 workshop highlighted the relationship 
between water quality goals, project costs, and favorable and unfavorable characteristics 
of the candidate projects.  The discussion was continued at the next Board workshop on 
August 21, 2007, including review of additional information provided by the DISTRICT 
Staff.  Following this discussion, the Board approved a list of management practices and 
a list of capital projects to advance to final preliminary design.  The projects and 
management practices selected by the Board of Managers are listed in the table on the 
following page. 
 
The project selection indicated a watershed management approach incorporating the 
following strategies:  
 

1. Consider further investigation of lake water quality goals, including sediment core 
diatom analysis and dating to assess pre-European settlement conditions;  

2. Start by promoting BMPs in the watershed to reduce known, controllable sources; 
3. Plan on internal load management after external sources are controlled; 
4. Favor wetland restoration and regional infiltration over operation-intensive 

chemical treatment for high volume, low phosphorus inflows;  
5. Focus external load reduction projects on identified problem areas; and  
6. Rely on adaptive management to achieve continued improvement and progress 

towards the DISTRICT’s long-term goals.  
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12.3 FINAL CONCEPT PLAN MANAGEMENT PRACTICES, PRELIMINARY 

DESIGNS AND COST ESTIMATES 
 
As noted earlier in the watershed management plan, the DISTRICT’s Watershed and 

Lake Water Quality Modeling Investigation for the Development of a Watershed Capital 

Improvement Plan (Wenck 2007) was intended to focus on protecting and improving six 
key recreational lakes within the watershed:  Bone, Sylvan, Shields, Forest, Little 
Comfort and Comfort Lakes.  During the study it was determined that management of the 
Moody, Birch and School Lakes was key to improving Bone and Little Comfort Lakes, 
and therefore management activities and projects are proposed for the additional three 
lakes as well. 
 
The following sections describe plans for the watershed management activities and 
capital projects selected for implementation by the Board of Managers (see Section 12.2 
and Figure 13).  The projects selected for implementation fall into three main categories: 

• BMPs.  Best Management Practices aimed at reducing watershed nutrient sources 
and improving lakeshore habitat encouraged through nominal financial and 
technical assistance (described in Section 12.3.1).  A good reference for detailed and 
current set of design standards for BMPs, is the Minnesota Stormwater Manual 

(http://www.pca.state.mn.us/water/stormwater/stormwater-manual.html).  It should be 
noted that, besides the lake-specific projects identified in the next two categories, 
improvement of upstream lakes will provide benefits to lakes lower in the 
watershed. 

• Lake Internal Load Management:  These include rough fish management, curly 
leaf pondweed management and chemical treatment of lake sediments to control 
internal phosphorus loading (Section 12.3.2). 

• Watershed Capital Projects:  Priority project types included wet detention 
ponds, wetland restoration, and infiltration projects (Sections 12.3.3 through 
12.3.11).   

 
With respect to the watershed capital improvement projects, it should be noted that the 
design concepts described in Sections 12.3.3 through 12.3.11 and shown in Appendix H 
of this plan are preliminary and are based on limited information including existing 
monitoring results, modeling results, soils maps and regional reports, existing two-foot 
topography and a brief site inspection.  A feasibility study should be completed before 
final implementation of each of these projects.  The feasibility studies should verify the 
water quality and loading at the sites, collect soils data for site suitability, soils disposal 
and feasibility of construction, refine the cost estimates and verify the project sizing and 
site layout according to available properties.   
 
Preliminary designs for the capital improvement projects are included in Appendix H and 
cost estimates are in Appendix I.  A technical memorandum describing the methodology 
used to estimate the load reduction of proposed projects in included in Appendix H. A 
table summarizing the load reduction calculation methodology is provided below. Cost 
estimates are determined from estimated quantities of the main construction elements of 
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each project and estimated unit costs based on recently constructed projects and other 
sources such as direct communication with contractors and similar recent studies.   
 

Load Reduction Methodology Summary 

Management Strategy 
Load Reduction applied to Proposed Capital Project 
Tributary Subwatershed 

Internal Load Reduction 
by Alum Treatment 

Rough Fish Management 
/ Removal 

Biomanipulation 

In
te

rn
a

l L
o
a

d
 

M
a
n
a

g
e

m
e
n
t 

Curly Leaf Pondweed 
Management 

70% Reduction of Modeled Internal Load 

25% Reduction of Agricultural Land Use Loads 

50% Reduction of Livestock Loads Watershed BMPs 

100% Reduction of Livestock Loads for Livestock Exclusion
1
 

Shoreline Restoration 0% Reduction 

Wetland Modification / 
Restoration 

0% Reduction 

Infiltration Practices 100% Reduction of Infiltrated Volume 

Outlet Modification / 
Channel Restoration 

0% Reduction C
a
p
it
a
l 

Im
p
ro

v
e
m

e
n
t 

P
ro

je
c
ts

 

Wet Detention Basins 50% Reduction 
1 Capital improvement projects that involve livestock exclusion (e.g., Moody Lake Wetland Restoration) 
were assumed to reduce 100% of the livestock load. Any load reductions associated with a capital 
improvement project was not included in the watershed BMP load reduction calculation. 

 
A summary of the load reduction goals, load reductions for proposed projects, and 
additional load reductions required to meet proposed goals is given in the table below. 
Adaptive management should be used continuously throughout implementation of the 
capital improvement plan to most effectively reach the goals.   
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In-Lake Total 
Phosphorus 

Concentration 
Goal 

Load 
Reduction 

Goal 

Total Estimated 
Load Reduction 
From Proposed 

Projects 

Additional Load 
Required to 

Meet Goal ("-" 
indicates that 

the goal is met) 

[mg/L] [lbs TP] [lbs TP] [lbs TP] 

Lake  
Short-
term 

Long-
term 

Short-
term 

Long-
term   

Short-
term 

Long-
term 

Moody 0.04 0.04 879 879 460 419 419 

Bone 0.04 0.03 560 649 650 - 136 

Birch 0.06 0.06 451 323 310 141 141 

School 0.04 0.04 476 210 74 402 402 

Little Comfort 0.04 0.03 678 624 280 398 559 

Shields 0.06 0.03 911 1016 660 251 356 

Sylvan 0.03 0.02 0 0 14 - - 

Forest Lake East 0.04 0.03 153 760 350 - 410 

Forest Lake Center 0.04 0.03 0 49 69 - 330 

Forest Lake West 0.04 0.03 0 79 5 - 118 

Comfort Lake 0.04 0.03 127 395 370 - 455 

 
 
12.3.1 Watershed Best Management Practices  
The watershed BMPs proposed for each of the study lakes are indicated in Table 12.2.  
Best Management Practices would be encouraged in the watershed through small 
financial incentives to landowners and cooperation with county, SWCD and cities.  The 
incentives to landowners would include cost-share grants, regulatory incentives and the 
provision of technical assistance (e.g., advice on natural shoreline management).  The 
proposed BMPs are described in the following sections.   
 
Load reductions attributed to watershed BMPs were estimated from unit area loads 
associated with agricultural and livestock land uses. The load reduction calculations 
assume a 25% reduction for agricultural land uses and a 50% reduction for livestock land 
uses due to the implementation of watershed BMPs. An exception occurred when a 
capital improvement project involves livestock exclusion (e.g., Moody Lake Wetland 
Restoration), in which case the load reduction attributed to the capital improvement 
project was not included in the watershed BMP load reduction calculation. The cost 
estimate summary table in Appendix I includes costs for BMPs. 
 
A good reference for detailed and current set of design standards for BMPs, is the Minnesota 
Stormwater Manual (http://www.pca.state.mn.us/water/stormwater/stormwater-manual.html). 

12.3.1.1 Agricultural BMPs 

Agricultural BMPs identified included: 

• Conservation tillage to reduce soil and nutrient runoff to lakes. 

• Buffers, vegetated swales, and rock inlets to protect streams and lakes from sediment 
and nutrients contained in agricultural runoff.   
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• Livestock and manure management to reduce animal impacts to streams and nutrient 
loading to lakes. 

 
12.3.1.2 Lakeshore BMPs 
Lakeshore BMPs include: 

• Lakeshore septic improvements to reduce the number of failing septic systems and 
reduce nutrient loads. 

• Shoreline restoration to improve shoreline habitat and reduce erosion. 

• The establishment and preservation of native vegetative buffers to promote filtration 
and shoreline stabilization.  

 
12.3.1.3 Urban BMPs 
Urban BMPs (including new developments and retrofits for existing developments) 
include:  

• The establishment and preservation of native vegetative buffers to promote filtration 
in riparian areas.  

• Rain gardens. 

• Permeable pavement and pavers 

• Other low impact development strategies such as green roofs, infiltration basins, and 
others. 

 
Retrofit projects are especially important in developed areas such as the City of Forest 
Lake. Locating potential sites for retrofit projects, however, will depend on the extent and 
accuracy of existing storm sewer mapping. As more information about the existing 
infrastructure is collected, targeting sites for retrofit projects becomes more effective. 
Maintenance practices also provide opportunities for load reduction projects. For 
example, a city may clean an existing stormwater detention pond during routine 
maintenance. The DISTRICT, along with the city, has the opportunity to determine the 
feasibility of increasing the size of the pond to increase the sediment and nutrient removal 
efficiency. 
 
12.3.1.4 Watershed DISTRICT Rules 
Comfort Lake – Forest Lake Watershed DISTRICT rules are not in place at the time this 
watershed management plan revision is undertaken.  Draft rules have been completed in 
December, 2007 and the DISTRICT is currently going through a TAC/CAC meeting 
process in order to introduce the draft rules to local, regional and state stakeholders and 
seek comments to be brought back the Board for consideration in the development of the 
final rules.  Once the rules are complete and adopted (anticipated to be in mid-2008), the 
rules will be amended to this plan.  
 
The primary process by which new BMPs are incorporated into development is through 
watershed DISTRICT rules. Watershed DISTRICT rules will be an effective means of 
controlling runoff volume and pollutant load throughout the watershed for all new and re-
development.  
 



       
CLFLWD Watershed Management Plan 12-13                     2008 Revision  

12.3.2 Lake Internal Load Management 
Several lakes in the watershed were determined to receive significant internal phosphorus 
loads due to anoxic release of phosphorus, rough fish, or curly leaf pondweed.  In these 
cases, planned internal load control projects and management activities are aimed at a 
70% reduction in the identified internal load.  Improvement of lakes with significant 
internal loads is not usually possible without control of internal loads.   
 
Internal load control is generally far more cost-effective than control of external loads.  
Sediment core diatom studies could be used to evaluate the pre-European settlement 
conditions of lakes throughout the watershed DISTRICT. The results of these studies 
could be used to determine if the in-lake phosphorus concentration goals are reasonable, 
attainable, or both. After implementation of internal load management strategies, 
adaptive management by way of regular inspection should be used to determine the 
frequency and dose required to manage rough fish, curly leaf pondweed, and internal 
phosphorus load. Lake internal load management practices are proposed for Moody, 
Bone, Little Comfort, Shields, Forest Lake East, Forest Lake Center, and Comfort Lakes. 
The internal load management practices are described below.  The cost estimate summary 
table in Appendix I includes costs for internal load management. 
 
12.3.2.1 Rough Fish Management 
Rough fish such as carp and bullhead are known to cause significant internal loading to 
lake by their disturbance of lake sediments.  Management activities included periodic 
harvesting of carp in the lake and watershed.  In addition, the MDNR suggests the 
construction of fish barriers at various locations within the watershed (including the 
northern inlet to Bone Lake and outlet of Bone Lake) to prevent fish movement. 
 
12.3.2.2 Curly Leaf Pondweed 
Curly leaf pondweed can add substantial internal loading of phosphorus during July.  
Control by regular (annual or semiannual) chemical application is an accepted and cost-
effective practice. Adaptive management by way of regular inspection can determine the 
frequency and dose required to manage curly leaf pondweed. For the purposes of cost 
estimation, reapplication for curly leaf pondweed management occurs annually but 
reevaluation after several initial years may indicate that annual reapplication is not cost-
effective. 
 
12.3.2.3 Alum Treatment of Lake Sediments  
Alum treatment of lake sediments is a commonly accepted, reliable, and cost-effective 
means to control sediment phosphorus release from anoxic lake sediments.  Reapplication 
would occur in most lakes at ten-year intervals with the exception of Comfort Lake which 
would occur at five-year intervals. 
 
12.3.2.4 Biomanipulation 
Biomanipulation includes lake management procedures that alter the food web to favor 
grazing on algae by zooplankton, or that eliminate fish species that recycle nutrients, 
helping to shift the lake towards a clear water state.  It was identified as a practice to be 
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implemented at Shields Lake – a shallow lake currently in the turbid water state. 
Biomanipulation is assumed to achieve a 70% reduction in internal loading.  
 
12.3.3 Moody Lake Capital Projects 
 
12.3.3.1 Moody Lake Wetland Restoration 
A wetland restoration project was selected for the largest tributary load to Moody Lake, 
which enters from NBL19.  The project was moved upstream in order to locate a suitable 
wetland and advantageous location.  The project is located on a wetland west of Lofton 
Avenue and primarily north of 250th St. N.   The project is focused on the portion of the 
wetland north of 250th St. N., which would benefit most from a restoration.  There is 
currently a large herd of cattle that appears to have routine access to the stream for 
watering, crossing and other activities which are destructive to the wetland, stream 
channel and bank as well as to water quality.  Much of the area near the stream is bare 
soil.   
 
The project would include a small structure in the channel upstream of the culvert under 
250th to raise the normal water level to El. 914 in order to restore the hydroperiod.  The 
impounded area would be small relative to the original size of the wetland, but would add 
moisture to the surrounding soils.  The cattle would need to be excluded from the wetland 
area and the channel by a fence set at a 30-foot buffer distance to the delineated wetland 
edge.  Wetland vegetation would be established in the restored area by herbicide and 
burning of existing vegetation.  The project would also include installation of a well and 
watering troughs to continue the watering of the cattle.  Finally, the project includes a dry 
cattle crossing to the adjoining property of the cattle owner. A feasibility study should be 
conducted on the proposed project site to determine the most appropriate outlet elevation, 
weir size, and cattle crossing design to restore the wetland system to a natural condition. 
 
Finally, this project would require an easement or property purchase for 30 acres of 
private property occupied by the project.  With an estimated cost of $20,000 per acre, this 
represents the majority of the cost.  The project is expected dramatically to reduce what is 
likely the largest concentrated load within the Moody Lake watershed.  The model 
predicted livestock phosphorus contribution for Subwatershed NBL12 is 99.3 pounds in 
the benchmark year. By excluding livestock from the wetland, it is assumed that all 
(100%) of the livestock load will be reduced when the project is implemented.  The net 
present value cost of the project is $770,000.  With a 20-year annualized cost of $62,200 
per year and a load reduction of 99 pounds per year, the cost effectiveness is $620 per 
pound. 
 
The project may result in wetland banking credits.  According to the Board of Water and 
Soil Resources, credits are worth $11,000 in Chisago County and $28,000 in Washington 
County.  The Moody Lake Wetland Restoration credits would be worth $62,500. 
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12.3.4 Bone Lake Capital Projects 
 
12.3.4.1 Bone Lake Southwest Inlet – Wetland Restoration 
A wetland restoration is proposed for the wetland along the length of main tributary in 
Subwatershed SBL38.  The benchmark annual volume and load to that location are 
485 ac-ft and 183 pounds, respectively, for an average concentration of 140 ug/L.  (This 
concentration is below what would be considered treatable for wet detention ponds).  The 
benchmark phosphorus concentration would be compatible with wetland restoration.  
Comparison of effluent load upstream of SBL38 (143 lbs) and the effluent load from 
SBL38 (183 lbs) indicates that the phosphorus load increases by approximately 25% as 
flow passes through SBL38. The specific source of the additional load should be 
confirmed with a diagnostic study before implementation of the proposed project.  
 
Infiltration had been identified as a potential component to this project based on the high 
infiltration capacity soils on the elevated perimeter of the wetland.  However, it was 
determined that the surficial groundwater table was too close to the surface of the 
wetland.  Several concepts were tested, including piping water through the wetland soils 
to neighboring sandy soils, but were determined to be technically infeasible. 
 
The wetland area to be restored is approximately 2,000 feet long and 400 feet wide, with 
an area of 20 acres, as approximated by the El. 915 contour.  The land currently appears 
to be vegetated largely with cattail and reed-canary grass, but the drier portions are also 
used for haying and/or livestock grazing.  The project would include the following main 
elements: 
 

• Restoration of approximately 20 acres by improvement of habitat and plant diversity; 

• Controlled burn and herbicide of the existing plant cover; 

• Seeding of native and more diverse plant species; 

• Construction of sheetpile outlet control structure with an adjustable stoplog; 

• Set stoplogs and impound water on a portion of the area to El. 914.5;  

• A grassed emergency overflow spillway at approximately El. 916.0; 

• Average depth would be 0.5 feet and maximum depth would be about 2.5; 

• Emergent plants would be seeded or planted at depths not more than three feet; 

• Acquire the property by purchase or lease; 

• Bank wetland credits to compensate other DISTRICT capital projects; 

• Pretreatment of the main inflow is not necessary as the main inflow is the discharge 
from the existing open water wetland in SBL13 (MN DNR PWI 82-57W). 

 
The primary benefit of the project, and management focus, is the wetland restoration.  
Phosphorus removal would be considered a secondary benefit.  The estimated present-
value cost for this project (including engineering, land, construction and operation and 
maintenance costs) is approximately $480,000.  Assuming that restoration of the wetland 
would result in a net zero (i.e., inflow equals outflow) discharge of phosphorus, the 
expected phosphorus removal benefit is 40 pounds per year, for a cost effectiveness of 
$980 per pound.  The project will require ongoing maintenance that would be decrease in 
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intensity after the first five years.  The preliminary design plan and cost estimate are 
included in Appendix H and Appendix I, respectively. 
 
12.3.4.2 Bone Lake Southeast Inlet – Offline Infiltration Basin 
An infiltration project was selected for implementation at the southeast inlet to Bone 
Lake, located at or upstream of Subwatershed SBL07.  The benchmark annual volume 
and load to that location are 664 ac-ft and 391 pounds, respectively, for an average 
concentration of 220 ug/L.  (This concentration is below that which would be considered 
treatable for wet detention ponds, but is high enough to warrant treatment).   
 
Within SBL07, the stream flows in a relatively narrow and steep-sided valley (as 
compared to the wetland areas downstream from the site).  The infiltration potential is 
low in the valley bottom due to the soils and the side slopes are high, so that placing an 
in-line infiltration basin is not practical.  Therefore, the investigation moved to an offline 
infiltration pond north of Oakhill Road North along the south boundary of Subwatershed 
SBL07.  A site was selected east of the creek and along Oakhill Road North.  The site 
appears to be vegetated with grasses and sits slightly higher that the road.  The project 
would include the following main elements: 
 

• Excavation of an infiltration pond on a 2-acre site east of the creek and north of 
Oakhill Road North.  A portion of the excavated soil would be used on-site and the 
remainder would be disposed off-site; 

• Construction of a diversion structure in the creek upstream from the pond at El. 956.  
The structure would allow base flow to remain in the channel and divert larger flows 
1,000 feet through a 30-inch pipe to the pond.  The inflow to the pond would increase 
with increasing stage in the creek.  Backflow from the pond would be prevented by a 
rubber-boot type (e.g., Redvalve) checkvalve; 

• The inflow pipe would discharge to a sedimentation area of the pond, isolated from 
the main infiltration pond by a sheet pile weir; 

• The pond itself would have a maximum volume of 7.6 ac-ft, enough to capture 40% 
of the annual runoff from the watershed as computed in the XP-SWMM model; 

• The pond bottom elevation is set at El. 944 feet, a minimum of four feet above the 
groundwater table.  One-half of the pond bottom area would be lined to force 
infiltration to occur toward the north, away from the creek; 

• The pond would be built in two parts, connected by an equalizer pipe to allow access 
to the farmstead at the site; 

• An overflow weir would be set in a manhole at El.948, with excess discharge returned 
to the creek shortly downstream of the basin; 

• The bottom of the pond would be vegetated with plants selected to help preserve 
infiltration capacity by keeping pores open in the soil; 

• The slopes of the pond can be vegetated according to the preference of the 
neighboring landowners; 

 
The primary benefit of the project would be the reduction of phosphorus load to Bone 
Lake by infiltration.  The estimated present-value cost for this project (including 
engineering, land, construction and operation and maintenance costs) is $560,000.  The 
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infiltration basin is sized to capture approximately 40% of the runoff volume from the 
creek and is therefore assumed to infiltrate approximately 40% of the inflow load 
measured at the outlet of Subwatershed SBL15 (298 LBS) which results in a load 
reduction of 120 pounds. The estimated annual load reduction is 120 pounds per year; 
with an annualized cost of $45,000 per year, the cost-effectiveness over twenty years is 
$380 per pound.  The project will require ongoing maintenance primarily including 
maintenance of vegetation and removal of sediment accumulated in the forebay.  Details 
of the preliminary design and cost estimate are included in Appendix H and Appendix I, 
respectively.  Feasibility and design investigations specific to the infiltration basin would 
include in-situ dual ring infiltrometer tests.   
 
12.3.4.3 Bone Lake North Inlet – Wetland Restoration 
Monitoring conducted in 2003 indicated a load from NBL17 – the discharge from Moody 
Lake to Bone Lake – was about 1,000 lbs larger than the load leaving the lake.  This was 
measured during a wet year, suggesting that the flushing of wetland soils between the 
lakes may have yielded this load.  Additional monitoring should be conducted in order to 
confirm the magnitude and source of the load.  Alternative control measures were 
analyzed based on the assumption that the source will be confirmed and that the wetland 
is the source.  Because 1,000 pounds of additional phosphorus was observed in one out of 
four years, the long-term annual phosphorus reduction is assumed to be 250 pounds due 
to isolation and restoration of the wetland. As such, the alternatives focused on isolating 
the conveyance of the Moody Lake discharge to Bone Lake from the wetland: 
 

• Cleaning of the ditch to reduce water contact with the wetland; 

• Conveyance of the Moody Lake discharge in a pipe along the western edge of the 
wetland; 

• Conveyance of the Moody Lake discharge in a new channel constructed along 
western edge of the wetland. 

 
The pipe alternative was selected as the only alternative which assures no exchange of 
phosphorus between the Moody Lake discharge and wetland.  The project would include: 
 

• Construction of a watertight pipeline 2,500 feet from an inlet in Moody Lake, along 
the western edge of the wetland, under 238th Street North, to an outfall in Bone Lake.  
The pipe would be 30 inches in diameter and be constructed of high-density 
polyethene; the pipe material would be confirmed in the feasibility study; 

• Crossing and repair of 238th Street North; 

• The pipe inlet at Moody Lake would be set inside a sheet-pile weir box.  The weir 
crest elevation would be set at an elevation analyzed to prevent change of the Moody 
Lake OHW; 

• The outfall to Bone Lake would be a simple flared end to the pipe with boulder 
riprap erosion protection; and 

• Construction of a berm around the southern end of the wetland to prevent discharge 
from the wetland from flowing through the existing culverts under 238th Street 
North.  Emergency discharges would be allowed to overtop the berm; 
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• The berm should result in increased water levels in the wetland.  The feasibility 
study can investigate whether increases in wetland functions and values can be 
achieved through management of the water level and alteration of the plants. 

• Alternatively, the berm could be constructed close to Moody Lake, but this would 
tend to dry out the wetland. 

 
The primary benefit of the project would be the reduction of phosphorus load to Bone 
Lake by isolation and restoration of a phosphorus-contributing wetland.  A feasibility 
study should be performed to investigate and evaluate the potential of this project’s effect 
on the wetland between Moody Lake and Bone Lake.  If the wetland is negatively 
impacted, mitigation may be required. The estimated present-value cost for this project 
(including engineering, land, construction and operation and maintenance costs) is 
$330,000. Because 1,000 pounds of additional phosphorus was observed in one out of 
four years, the long-term annual phosphorus reduction is assumed to be 250 pounds due 
to isolation and restoration of the wetland. The estimated annual load reduction is 250 
pounds per year; with an annualized cost of $26,000 per year, the cost-effectiveness over 
twenty years is $100 per pound. Details of the preliminary design and cost estimate are 
included in Appendix H and Appendix I, respectively.  
 
Further, the MDNR suggests the construction of a fish barrier between Moody and Bone 
Lake to prevent fish movement between the lakes. 
 
12.3.5 Birch Lake Capital Projects 
 
12.3.5.1 Birch Lake Wetland Restoration 
The watershed and lake response model indicates that the 60% of the load to Birch Lake 
is from Bone Lake (254 pounds) and 40% is from the intervening watersheds (150 
pounds).  The concentrations are around 60 to 80 ug/L, too low to expect common 
treatment options to be effective.  However, the phosphorus concentration in Birch Lake 
is about twice that in Bone Lake, substantially higher than anticipated based on the 
external load.  Therefore, the model was used to estimate that there is an excess load of 
about 250 pounds from the contributing watershed between Bone and Birch or from 
within Birch Lake itself.  The Birch Lake internal load, as described in Section 5.5.2, may 
be underestimated; but because the flow is almost entirely within channelized wetlands, 
the wetlands are suspected of causing the increased loading and a wetland restoration was 
recommended.  The excess load must be confirmed through special studies of this stream 
reach before a project can be planned.  These investigations should be designed to 
identify sources, and if possible, identify causes of the increased loading.  The study 
should also verify that internal loading in Birch Lake is not the source.  
 
For the preliminary design and cost estimate, it has been assumed that the source of the 
excess phosphorus loading is the large wetland (125 acres at El. 908) in Subwatershed 
LCL20.  One hypothetical cause of loading may be the alternating flooding, draining and 
drying of the wetland sediments.  Under dry conditions, oxidation can lead to release of 
phosphorus bound in organic wetland soils, then flooding bring the water in contact with 
the released phosphorus, and subsequent natural draining of the wetland would transport 
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the phosphorus downstream.  Based on the available information, the preliminary project 
design (to be used as a placeholder until the problem can be further diagnosed) includes 
the following: 
 

• Construction of a sheet pile weir at El. 907 to maintain wetted soils in the wetland for 
a longer period of the year, limiting water exchange with the wetland as well as the 
associated phosphorus transport.  Such a project is often referred to as restoring the 
hydroperiod of the wetland. 

• On the basis of the existing topography, the weir is not expected to cause increased 
open water or impounding, but merely increase the depth in the ditches cut through 
the channels. 

 
The benefit of the project would be reduction of the 130-pound phosphorus load to Birch 
Lake and reduction of downstream loading to School Lake.  The estimated outflow load 
from Bone Lake is 254 pounds. The outflow load from Subwatershed LCL20 is 385 
pounds which is 130 pounds greater than the Bone Lake outflow. The goal of the wetland 
restoration is to restore a net zero (i.e., inflow equals outflow) discharge of phosphorus, 
which would result in a reduction of 130 pounds of phosphorus. The estimated present-
value cost for this project (including engineering, property easements, construction and 
operation and maintenance costs) is $650,000.  The estimated annual load reduction is 
expected to be 130 pounds per year; with an annualized cost of $52,000 per year, the 
cost-effectiveness over twenty years is $400 per pound.  Details of the design and cost 
estimate are included in Appendix H and Appendix I, respectively.  Feasibility and 
design investigations specific to the wetland restoration would include the above-
mentioned diagnostic investigations.  The cost estimate includes a large contingency for 
the case that the diagnostic investigations lead to a different project type.  
 
12.3.6 School Lake Capital Projects 
No capital projects are proposed for School Lake although some modifications to its 
outlet may arise from the project for Little Comfort Lake.  Also, School Lake would 
benefit from the project proposed for Birch Lake (Section 12.3.5). 
 
12.3.7 Little Comfort Lake Capital Projects 
 
12.3.7.1 School Lake Outlet Structure and Wetland Restoration 
Monitoring conducted at the main inlet to Little Comfort Lake has shown significantly 
higher loading than would be predicted from the School Lake phosphorus concentration 
and loading from the intervening subwatersheds.  The phosphorus concentrations leaving 
School Lake are around 60 ug/L – too low to expect common treatment options to be 
effective.  However, the excess phosphorus load in the intervening watershed between 
School and Little Comfort is estimated at 200 pounds.   
 
Inspection of aerial photographs indicates that the hydraulic control for the School Lake 
discharge is located about 2,500 feet downstream of the lake; in this reach (Subwatershed 
LCL04) the stream appears impounded and about 70 feet wide.  Downstream from there 
the channel is much narrower, usually less than 10 feet wide, and follows a much more 
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meandering and natural planform.  A site inspection in September 2007 found that there 
is a service road crossing the stream at that location; a beaver dam with a fall of about 1.5 
feet is located about 100 feet upstream.  Together they are responsible for impounding 
this segment of stream, which flows through a large cattail wetland and is covered to a 
large extent by lily pads.  The impoundment appears to affect phosphorus exchange along 
the stream, although it cannot be reasoned just what the effect might be.  Given the 
available information, it is not possible to state what a more natural state might be for the 
School Lake outlet.  Therefore, a series of synoptic surveys of the phosphorus 
concentration profile along the length of the stream is recommended to help identify 
phosphorus sources and sinks that may be worth treating. A geomorphic assessment of 
the reach between School Lake and Little Comfort Lake may also provide information 
necessary for properly restoring the reach to natural conditions.    
 
For the preliminary design and cost estimate, it has been assumed that the phosphorus 
source is the impounded channel in the large wetland of LCL04.  One hypothetical cause 
of loading may be the sluggish water in the channel and anoxic sediments which could 
release phosphorus to the overlying water, where it is transported downstream.  Based on 
the available information and assumptions, the preliminary project concept (to be used as 
a placeholder until the problem can be further diagnosed) includes the following: 
 

• Construction of a sheet pile weir to maintain the present elevation of School Lake 
close to the lake.   

• Removal of the beaver dam and replacement of the culvert at the service road.  This 
would allow the stream to flow freely from the lake downstream.  The culvert would 
be oversized to allow its invert to be set below the stream bed and filled partly with 
sediment similar to that of the stream bed.  This would provide continuous stream 
habitat substrate, but more importantly, it would allow the erosion and deposition 
processes to determine the stream thalweg elevation at this point, rather than having it 
controlled by the invert. 

• Restoration of the channel between the culvert and the new School Lake outlet.  The 
channel would be defined partly by planting vegetation that would help stabilize the 
new channel banks. 

 
The targeted benefit of the project would be reduction of approximately 50 pounds of 
phosphorus load to Little Comfort Lake.  The estimated outflow load from School Lake 
is 475 pounds. The outflow load from Subwatershed LCL04 is 523 pounds which is 
approximately 50 pounds greater than the School Lake outflow. The goal of the wetland 
restoration is to restore a net zero (i.e., inflow equals outflow) discharge of phosphorus, 
which would result in a reduction of 50 pounds of phosphorus.  The estimated present-
value cost for this project (including engineering, property easements, construction and 
operation and maintenance costs) is $290,000.  The estimated annual load reduction is 
expected to be 50 pounds per year; with an annualized cost of $23,000 per year, the cost-
effectiveness over twenty years is $460 per pound.  The design concept and cost estimate 
are included in Appendix H and Appendix I, respectively.  Feasibility and design 
investigations specific to the restoration project would include the above-mentioned 
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diagnostic investigations.  The cost estimate includes a large contingency for the case that 
the diagnostic investigations lead to a different project type.  
 
12.3.8 Shields Capital Projects 
No capital projects are proposed for Shields Lake watershed.  However, in order to make 
an improvement, a major biomanipulation is proposed as a means to shift the shallow 
lake from turbid water state to the clear water state.  The nature and cost of the 
biomanipulation would be determined in a separate feasibility study.  The estimated 
present-value cost of such a biomanipulation, and the associated maintenance, is expected 
to be approximately $300,000.  The predicted internal load from sediment core analysis is 
76 pounds but an additional 837 pound load increment was used to calibrate the model to 
measured in-lake data. The additional load increment is assumed to be primarily internal 
load and therefore the total internal load is approximately 900 pounds. The load reduction 
due to biomanipulation is expected to reduce approximately 70% of the calibrated 
internal load, or about 600 pounds.  
 
12.3.9 Sylvan Capital Projects 
No capital projects are proposed for Sylvan Lake. Management strategies proposed to 
protect the integrity of Sylvan Lake include: watershed BMPs (as discussed in Section 
12.3.1), groundwater recharge protection, land use management, and watershed rules to 
control volume and pollutant runoff.   
 
12.3.10 Forest Lake Capital Projects 
 
12.3.10.1 FL44 Watershed Restoration 
 
The benchmark load to the eastern basin through FL44 is estimated at 539 pounds per 
year.  All of the tributary subwatersheds to FL44 flow through small open-water wetlands 
before discharging to FL44, and therefore additional treatment of these loads is not likely 
to be effective.  One of the most concentrated estimated loads (156 lbs) is from the 
livestock operation at the northeast end of FL44.  The wetland at the center of FL44 
appears to be quite inaccessible and the ditches through the wetland do not appear to have 
been maintained.  Subwatershed FL44 outlets to Forest Lake through a former DNR fish 
rearing pond and under North Shore Trail to the lake.  The projects include: 
 

• Cattle exclusion from the wetland, including purchase of an easement along 2,000 
feet of the wetland, restoration of plants in a 30-foot buffer along the wetland edge, 
and installation of fencing along the buffer.   

• Feasibility study for rehabilitation of the (fish rearing) pond at the outlet for water 
quality treatment.  The study should confirm the loading from FL44 as well as 
measure the effect of the fish rearing pond on phosphorus concentrations as water 
flows through.  If high loads and concentrations are identified upstream of the 
rearing pond, the wetland may need to be investigated further. 

• Options to be considered in the feasibility study may include alum treatment of the 
pond sediments if internal loading is determined to be an issue.  Excavation is 
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another option to increase volume and retention time, or remove high-nutrient soils.  
For the cost estimate, alum treatment is assumed. 

• Rough fish barrier installation. 
 

The targeted benefit of the project would be substantial reduction of the 156-pound 
livestock phosphorus load to Forest Lake (Lake 1).  The estimated present-value cost for 
this project (including engineering, property easements, construction and operation and 
maintenance costs) is $79,000.  The estimated load reduction of 156 pounds for this 
project is estimated to be the phosphorus load contribution by livestock for subwatershed 
FL44 in the benchmark year. By excluding the livestock from the wetland, it is assumed 
that all (100%) of the livestock load will be reduced by implementation of the project. 
The estimated annual load reduction is expected to be 156 pounds per year; with an 
annualized cost of $6,300 per year, the cost-effectiveness over twenty years is $40 per 
pound.  The design concept and cost estimate are included in Appendix H and Appendix 
I, respectively.  Feasibility and design investigations specific to the fish-rearing pond 
would include the above-mentioned diagnostic investigations.   
 
12.3.11 Comfort Lake Capital Projects 
 
12.3.11.1 Bixby Park Wet Detention Ponds 
One capital project was selected for direct benefit to Comfort Lake – a regional wet 
detention pond at Bixby Park in the City of Forest Lake.  Its primary objective is to 
reduce sediment and phosphorus loads from developed and commercial areas of the city 
around 35W and US 8 to the Sunrise River.  The site was selected so that it treated a large 
area, but it was upstream of the inflow from Forest Lake, so as to avoid increased wet 
volume requirements, and decreased effectiveness.  The ponds will serve areas that have 
already developed with inadequate water quality treatment; however, there are also 
undeveloped areas tributary to the ditches draining through Bixby Park.   
 
Undeveloped areas tributary to Bixby Park are shown in the City of Forest Lake Zoning 
Map as Highway Business, Mixed Residential DISTRICT and Single and Townhouse 
Residential.  The majority of the undeveloped land is wetland, which would not be 
developed.  Presumably, the development would occur mostly under the DISTRICT’s 
new rules, so that much of the drainage from that area across 35W would be either 
wetland drainage, or drainage that has met the DISTRICT’s water quality and volume 
rules, making additional treatment potentially unnecessary.  Of the 715 pound 
phosphorus load to Bixby Park, about 100 pounds is presently from CL12. 
 
Therefore it makes sense to consider a design that is focused on treating runoff from 
areas that have already been developed in the absence of water quality and volume rules.  
On the other hand, there may be interest from future developers in paying for part of a 
regional pond in lieu of on-site water quality treatment.  Therefore, two concepts have 
been developed (see plans in Appendix H): 
 

Bixby Park – Single Pond 1:  First build Pond 1 to treat existing runoff volumes 
which enter Bixby Park via CL29 and CL 61.  Pond 1 can be designed and built 
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presently and achieve a 50% reduction in the 533 pound benchmark year load for 
existing volumes from CL29 and CL 61.  Inflows from CL12 would be diverted in a 
ditch dug around Pond 1, so as not to decrease the phosphorus removal of Pond 1 or 
necessitate a substantial increase in size and cost.  Pond 1 would require the 
excavation and disposal of 175,000 cubic yards of earth from an 11-acre area and has 
a net present value cost of $3.7 million.  The City would be asked to clean the 
drainage path from CL61 to Pond 1.  The annualized cost of $300,000 and 50% load 
reduction of 265 pounds leads to a cost effectiveness of $1,130 per pound. 
 
Bixby Park – Optional (Future) Pond 2:  Pond 2 (8 acres) can be added to Pond 1 
either presently, or at a later time when the need for the pond has been confirmed.  
Pond 2 could operate in parallel with 
(independently of) Pond 1 if is it 
simply built in line with (“over”) the 
CL12 diversion ditch.  It can also be 
constructed to operate in series with 
Pond 1:  The CL12 diversion ditch 
would be reconstructed to the south 
end of Pond 1, and the outlet from 
Pond 1 would be directed to Pond 2.  
Multi-celled wet detention ponds can 
provide better treatment than a single 
cell of the same total volume (and 
cost).  Pond 2 would require the 
excavation and disposal of 
100,000 cubic yards of earth at a net 
present value of $2.2 million.  
However, the phosphorus removal would be limited to about 50 pounds per year 
(operated in parallel) with a cost effectiveness of $3,700 per pound.  Combined, 
Ponds 1 and 2 would cost about $5.6 million. 

 
Construction would occur in winter when frost makes it possible to drive on wetland soils 
and with construction completed in about one month.  Truck access would likely be from 
the city compost access road.  Mild winter weather could delay the project or add cost to 
it. 
 
12.3.12Projects Available for Future Management 
 
The load reductions identified in this report are aggressive and will require significant 
capital projects and management activities to achieve.  Consequently, it is recommended 
that the capital improvement plan be implemented using adaptive management principles.   
 
Adaptive management is an iterative approach of implementation, evaluation, and course 
correction.  It is appropriate here because it is difficult to predict the lake response to the 
various activities.  Future conditions and technological advances may alter the specific 
course of actions detailed in this report.  Continued monitoring and course corrections 

Design 
Strategy 

Implement 

Monitor 

Evaluate 

Assess 
Progress 

Adaptive 
Management 
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responding to monitoring results offer the best opportunity for meeting the various 
management goals.  Through adaptive management the success of, and in-lake response 
to, BMPs and capital improvement projects can be determined. 
 
The following sections describe some additional capital improvement projects that could 
be implemented in the event that the adaptive management process determines that 
additional projects are necessary to reach in-lake water quality goals.  
 
12.3.12.1 Chemical Treatment of Inflows 
Chemical treatment of inflows is a method by which a tributary phosphorus load is 
diverted and treated to reduce phosphorus load by chemical flocculation and settling. 
Chemical treatment of inflows is operationally intensive and may present permitting 
obstacles but can be a reasonable solution for areas where inflow concentration is low 
and other treatment options are not be effective. Lake subwatersheds with aggressive 
water quality goals and low potential for settling or infiltration (typically high volume 
and low concentration) are targeted as candidates for chemical treatment of inflows. 
Alum toxicity would be addressed in final design through jar testing to show 
effectiveness and prove that toxicity standards would not be exceeded. 
 
12.3.12.2 Forest Lake Outlet Channel Restoration 
The outlet channel from Forest Lake has been identified in past WCD monitoring reports 
as a source of large sediment and nutrient loading.  Furthermore, a past engineering study 
on the outlet indicates that the channel is in disrepair which results in excessive channel 
bank erosion and subsequent siltation (TKDA, 2002).  A channel restoration project 
could be undertaken to address these issues. Project components could include vegetative 
bank stabilization (native plants, etc.) where such measures would suffice and structural 
bank stabilization (e.g., riprap, concrete, etc.) where necessary to protect the banks and 
surrounding buildings. Dredging of the channel could also be conducted to remove any 
deposited sediment similar to past maintenance on the channel (most recently dredged in 
the mid-late 1990’s).   As part of any project on the Forest Lake Outlet Channel, the 
District will work with the adjacent landowners along the outlet channel to eliminate the 
practice of mowing up to the channel bank and to provide for the establishment of a 
vegetative buffer. 
 
12.3.12.3 Shallow Pond Wetland or Stream Modification/Restoration  
A diagnostic study could accurately determine the water and phosphorus load budgets 
within Shallow Pond (see Section 11.2.2.1 of the DISTRICT’s Watershed and Lake 

Water Quality Modeling Investigation for the Development of a Capital Improvement 

Plan (Wenck 2007). Wetland or stream restoration could include activities such as 
channel re-meandering, inundation of low areas, restoration of hydrology and habitat, 
among others. A feasibility study could determine to what extent, if any, wetland or 
stream restoration could reduce any phosphorus that is exported from Shallow Pond. 
 
12.3.12.4 Projects on DISTRICT Owned Property 
Some tax-forfeit property is available to the Comfort Lake – Forest Lake Watershed 
DISTRICT for watershed management projects. A map of showing the location of 
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watershed owned property is included in Appendix H. A feasibility study should be 
conducted to determine the most beneficial use of the available property. Potential 
projects include a stormwater wet detention, infiltration, chemical treatment of inflows, 
wetland mitigation, wetland banking credits, or a combination, among others.  Further, 
the DISTRICT will look into the possibility of using the DISTRICT owned property for a 
regional stormwater management facility in comparison to the proposed Bixby Park Pond 
project.  Because of the DISTRICT’s goal of lowering local costs of all proposed 
projects, it will compare benefits and costs of a regional stormwater management facility 
on the DISTRICT owned property, to those of the Bixby Park Pond project, and adjust 
accordingly.  
 
Due to the impairment of the down stream lake, Comfort Lake is listed as impaired due to 
excessive nutrients by the MPCA, the water quality benefits of any resulting project(s) on 
the DISTRICT owned land is of the utmost importance.  
 
12.3.12.5 Other Projects 
The DISTRICT reserves the right to research and implement or incorporate various 
innovative remediation methods such as barley straw or other carbon amendment 
treatments, and aeration, in order to meet in-lake water quality goals. 

 
12.4 PROJECT PRIORITIZATION FOR CAPITAL PLAN  
 
In addition to understanding the total cost of the planned projects as described in sections 
12.3.1 through 12.3.11, it is important to consider the order and timing with which they 
are implemented.  It is important to note that outside funding (e/g/, private, state, and 
federal) may have a significant impact on project prioritization. Outside funding may 
allow some projects to occur sooner than planned and reduce the required contribution by 
local tax-payers. A Project Cost Summary and Schedule table that includes a 
prioritization plan for the projects (i.e., the planned implementation year for each project) 
and a table of the 15-year annual project cost schedule in shown below and included in 
Appendix I.  The prioritization rationale included the following considerations:   
 
1. Starting with support of BMPs across the watershed as they provide the greatest 

benefit per dollar invested; 
2. Working with capital projects from upstream to downstream along three primary 

watercourses: 1) Moody-Bone-Birch-School-Little Comfort-Comfort. 2) Shields and 
Sylvan-Forest-Sunrise River-Comfort, and 3) City of Forest Lake-South Branch 
Sunrise River (Abandoned Ditch)-Sunrise River-Comfort;  

3. Initiating curly leaf pond weed and rough fish control the same year as capital 
projects for the lake; 

4. Generally following capital (external load) projects with alum treatments so that the 
treatments are not overwhelmed by external loads; 

5. The internal load management in Forest Lake has been reduced in priority relative to 
the Comfort Lake projects, because the internal loads there are relatively small; 
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6. Delaying some projects (e.g., SBL38, NBL17, LCL20, LCL04) to allow diagnostic 
and feasibility studies to determine the most cost-effective solution and most 
appropriate location within each subwatershed; 

7. Delaying the Bixby Park Pond 1 to allow some time to accumulate the financial 
resources, and putting Bixby Park Pond 2 as the lowest priority because of its 
relatively low cost-effectiveness; and 

8. Shields Lake was delayed also as it benefits relatively few and has a limited 
downstream benefit. 

 
The Board of Managers annually reviews the implementation and capital improvement 
plans. The purpose of the annual review is to evaluate the merits of each proposed 
activity or project, ensure the priorities for completion are understood, confirm and revise 
the annual schedule and estimate the fiscal needs.  Activities and projects that are added 
to or deleted from the implementation and capital improvement plans by the DISTRICT 
either during the annual review or the year if deemed appropriate may need a 
amendment to the Plan. Any changes would be communicated through the DISTRICT 
website (clflwd.org), press releases and/or annual report. 
 
The following Project Cost Summary and Schedule table lists the projects in the CIP, 
illustrates the projected annual cost expenditures, and schedule based on the above 
described prioritization sequencing. The listed water quality projects, being of “common 
benefit”, are intended to be funded through ad valorem levies, stormwater utilities, and 
grants, or a combination.
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12.5 PREDICTED WATER BENEFITS 
 
Appendix J includes the lake response curves illustrating the benefit of the selected 
projects and management practices for each of the lakes, comparing the results with the 
short-term and long-term goals. 
 

12.6 FUNDING FOR DISTRICT ACIVITIES 
 
The laws regarding funding of projects are different between metropolitan watershed districts and 
out-state watershed districts.  Minnesota Statute Chapter 103D applies to all watershed districts, 
while Minnesota Statute Chapter 103B applies to only those watershed districts within the seven-
county metropolitan area.  Since the DISTRICT is both a watershed district defined as a 
metropolitan WMO, both sets of Statutes apply, and in order to serve the watershed as a whole as 
well as address specific issues, the DISTRICT will use a variety of funding mechanisms that are 
available to the watershed through Minnesota Statute Chapters 103B and 103D. 
 
While the DISTRICT currently obtains the majority of its revenues for its water resource 
programs and projects from the taxing of real property within the watershed, other funding 
options are available and it is the policy of the DISTRICT to research and leverage these options 
as to reduce the tax burden of those in the watershed.  Other revenue/funding and financing 
options include, state, federal, or private grants or cost-share participation from other 
governmental bodies, expenditures by program/project partners, fees, contract payments, and 
DISTRICT or county bonds.  
 
Funding from Washington County is another available mechanism and is governed at this time by 
the county’s Financial and Budget Policy # 2403 setting forth guidelines for capital projects 
financing.  If the DISTRICT is interested in using Washington County Policy # 2403 to fund a 
project, the DISTRICT will follow the guidelines and processes from Washington County Policy 
# 2403 
 
If the DISTRICT unexpectedly requires funds outside of the levy cycle, it may obtain loans from 
Chisago or Washington counties, a commercial lender or another lender on negotiated terms.  
County loans were instrumental in the initial start up of the DISTRICT. 
 
Further, Minnesota Statutes section 103D.729 allows watersheds to establish water management 
districts for the purpose of collecting revenues (utility fees [i.e. stormwater utility]) and paying 
costs of projects initiated under Minnesota Statutes section 103B.231, and Minnesota Statutes 
sections 103D. 601, 605, 611, or 730.   
 
12.6.1 Funding Options for Watershed Districts 

1) Special Assessments 

• Minnesota Statutes section 103D.701 requires that in order to initiate 
projects, watershed districts must first have a BWSR-approved plan. 
Projects that are to be paid for by assessment of benefited property 
must be initiated by a petition, unanimous resolution of the 
managers, or some other method prescribed in Minnesota Statute 
Chapter 103D. 
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• Minnesota Statutes section 103D.705 provides for cities or residents 
to petition a watershed district for a project. The petitioners must 
guarantee the fund used to pay for the preliminary feasibility studies. 
 

• Minnesota Statutes section 103D.601 allows a project to be instituted by 
resolution of a majority of the watershed district managers, but the project 
must be financed by one or more grants totaling at least 50 percent of the 
estimated cost and the total estimated cost to the watershed district may 
not be more than $750,000.  

 
2) Ad Valorem Taxes 
 

• Minnesota Statutes section 103D.905 allows watershed district 
managers to use a portion of their Administrative Fund for construction 
and maintenance of projects of common benefit to the watershed 
districts. The levy limit is $250,000 per year for watershed district’s; 
special legislation is required to raise a watershed district's levy limit 
for their Administrative Fund.  Since this fund is normally used for the 
basic organizational needs of Watershed Districts, it is difficult to fund 
large projects using this source. 

 

• Minnesota Statutes section 103D.905 also authorizes watershed 
district managers to levy a tax over the entire watershed districts (an 
ad-valorem tax) to pay the cost attributable to the basic water 
management features of projects initiated by petition of a governmental 
subdivision of the watershed districts. The per project levy may not 
exceed 0.00798 percent of the taxable market value for a period of time 
not to exceed 15 consecutive years.  

 
3) Utility/Fees 
 

• Minnesota Statutes section 103D.729 allows watershed districts to 
establish a water management district for the purpose of collecting 
revenues and paying costs of projects initiated under Minnesota 
Statutes section 103B.231, and Minnesota Statutes sections 
M103D.601, 605, 611, or 730. For watershed districts to use this 
funding mechanism, it must be included in the districts water 
management plan, or the plan must be amended to include this 
funding mechanism. 

 
4) Emergency Projects 
 

• Minnesota Statutes section 103D.615 allows watershed district 
managers to declare an emergency and order work to be done without a 
contract. The cost of work can be paid for either by special assessment 



       
CLFLWD Watershed Management Plan 12-33                     2008 Revision  

or an ad valorem tax levy, if the cost is not more than 25 percent of the 
most recent administrative ad valorem levy. 

12.6.2 Additional Funding Mechanism for Metro Watershed Districts 
 

1) Ad Valorem Tax 

 

• Minnesota Statutes section 103B.231, requires watershed districts 
within the metropolitan area to prepare a water management plan. The 
Statutes requires that a capital improvement plan be part of the water 
management plan. For those improvements included in the water 
management plan, Minnesota Statutes section 103B.231, Subd. 10 (and 
Minnesota Statutes section 103D.605 for watershed districts) allows 
watershed districts to implement projects without a petition. According 
to these Statutes, watershed districts may levy ad-valorem taxes to pay 
for capital improvements (including maintenance of improvements) 
either over the entire watershed districts (Minnesota Statutes section 
103B.241), or over all property within a portion or subwatershed of the 
watershed district (Minnesota Statutes sections 103B.245 and  
103B.251). Minnesota Statutes section 103B.241, similar to Minnesota 
Statutes section 103D.729, also allows watershed districts to 
accumulate funds to finance improvements as an alternative to issuing 
bonds. In order for the DISTRICT to use either funding mechanism, 
projects, studies, and project maintenance must be adequately described 
in the water management plan. The water management plan must also 
specify that the source of funding will be in accordance with these 
Statutes. 

 

• Minnesota Statutes sections 103B.231 (subd. 10) and 103B.241 require a 
hearing for each individual project of the DISTRICT’s annually reviewed 
capital improvement program that is to be funded in whole or part through 
the DISTRICT’s ad valorem levy. Under Minnesota Statutes section 
103B.241, projects are paid for by ad valorem tax over the entire 
watershed district. Minnesota Statutes section 103B.251, on the other 
hand, allows the watershed districts to utilize a special taxing district or 
subwatershed over which funds are raised by an ad valorem tax. 
Minnesota Statutes section 103B.251 requires (a) that a copy of the water 
management plan be filed with the county, and (b) a special improvement 
hearing be held for the capital improvement projects.  

 

• Minnesota Rules Chapter part 8410.0140 allows for minor 
amendments to a watershed district’s capital improvement program. A 
minor amendment (including minor amendments to a capital 
improvement program) must be submitted to the affected local units of 
government, the METCO, and the state review agencies for review and 
comment, and to BWSR and the affected counties for review and 
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approval. In addition, the watershed district must hold a public meeting 
to explain the amendments. The public meeting could also be the 
hearing on the capital improvement program required by Minnesota 
Statutes section 103B.251. If the watershed district plan states that the 
capital improvement program will be reviewed and updated every year, 
a certain amount of revision may be allowed without the watershed 
going through the minor amendment process. 

 
2) Emergency Projects 
 

• Minnesota Statutes section 103B.252 allows LGUs or watershed 
districts to declare an emergency and order work to be done without a 
contract. Minnesota Statutes section 103B.252 is similar to 
Minnesota Statutes section 103D.615 except it does not contain levy 
limits. 

12.6.3 Outside Funding Sources 

 
Outside funding sources other than taxes, fees, and assessments exist through 
various state, federal, and private grant and loan programs. A partial list of 
available outside funding/grant sources is shown in on the next page. 
 

12.6.4 DISTRICT Proposed Funding Mechanisms 
 
The DISTRICT will research various funding options to fund the planned works of the 
DISTRICT. The DISTRICT will consider multiple financing mechanisms such as the 
development of subwatershed taxing and a stormwater utility levy which may require 
an amendment to the Plan.  Moreover, the DISTRICT may employ direct fees for 
targeted activities such as permitting and plan review. The DISTRICT will also pursue 
other financial resources such as grants, donations and in-kind services by other 
governmental units or agencies.  
 
The DISTRICT intends to fund most of its administrative, planning, annual data 
collection and other recurring activities through -wide Ad valorem levy.  Projects with 
DISTRICT-wide significance or “projects of common benefit” can also be funded 
through DISTRICT-wide Ad valorem levy, as well as management DISTRICT 
collected utility fees, and/or grants and other outside funding sources or a 
combination. And still other projects could be funded by a levy/assessment on 
properties determined to benefit from them. 
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Potential Funding Sources 
State Federal Private 
Board of Soil and 
Water Resources 
(BWSR) 
 
Department of 
Natural Resources 
(DNR)  
 
Legislative-Citizen 
Commission on 
Minnesota 
Resources 
(LCCMR)  
 
Minnesota 
Department of 
Agriculture 
(MDOA) 
 
Minnesota 
Pollution Control 
Agency (MPCA)  

Federal Emergency 
Management Agency (FEMA) 
 
Natural Resources Conservation 
Service (NRCS) 
 
U.S. Army Corps of Engineers 
(US ACOE) 
 
U.S. Fish and Wildlife Service 
(US FWS)  
 
U.S. Environmental Protection 
Agency (USEPA)  

Ducks Unlimited 
 
Initiative Foundation 
 
McKnight Foundation 
 
MN Environmental 
Initiative 
 
Pheasants Forever 
 
 
 

 

It is the intention of the DISTRICT Board of Managers, however, to continually search 
for grant dollars in order to reduce the tax burden on the property owners within the 
DISTRICT. 
 
A table presenting estimates of levies on selected property values for a range of annual 
costs for DISTRICT-wide projects based on assessment information provided by 
Washington and Chisago Counties is presented on the next page. 
 
12.6.5 Water Management Districts - Stormwater Utility 
 
As stated above, Minnesota Statutes section 103D.729 provides for the establishment of 
water management districts within the territory of the DISTRICT for the purpose of 
collecting revenues and paying for the costs of various programs/projects within the 
DISTRICT.  The DISTRICT has collected tax revenue since its formation in 1999, for 
the purposes outlined under State law.  The Chisago and Washington County Tax 
statements show a charge to residents of the DISTRICT.  Currently, DISTRICT uses an 
Ad-Valorem levy for watershed general fund and annual programs, however, the 
DISTRICT Board of Managers in this plan has set up four (4) distinct Lake Management 
Districts in order to collect stormwater utility fees (SUF). 
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Approximate Annual Tax Levy per Residence * 

Est. Ad 

Valorem 
Levy  
 
 

Value of Residence 
In Dollars 

Dollars $100,000 $150,000 $200,000 $250,000 $500,000 $750,000 
$50,000 $1.69 $2.54 $3.38 $4.23 $8.45 $13.73 

$100,000 $4.19 $6.29 $8.38 $10.48 $20.95 $34.04 

$200,000 $11.70 $17.55 $23.40 $29.25 $58.50 $95.06 

$500,000 $24.22 $36.33 $48.44 $60.55 $121.10 $196.79 

$750,000 $36.74 $55.11 $73.48 $91.85 $183.70 $298.51 

$1,000,000 $49.25 $73.88 $98.50 $123.13 $246.25 $400.16 

* Based upon the 2008 Net Tax Capacity figures provided by Washington County 
 
Stormwater utility fees are fees which raise money from each parcel’s contribution of 
nutrients and sediments loading to the DISTRICT’s water resources.  Therefore, a 
stormwater utility fee is a property charge based on some stormwater characteristics for a 
type of land use (i.e. slope, percent impervious, runoff coefficients based on formula 
calculating each land parcel’s stormwater contribution, size of parcel and landuse, or a 
combination such as gross lot size (sq. ft) multiplied by the determined runoff 
coefficient).   
 
The revenues collected can used to pay back bonds, pay for capital projects (including the 
remediation of stormwater runoffs negative influences on receiving waterbodies), pay for 
the operation and maintenance of regional stormwater flood control systems, and to pay 
for projects to improve stormwater runoff quality. 
  
In order to fulfill requirements under Minnesota Statutes section 103D.729 the following 
needs to be determined in order to set-up and defined. 

a) Description of Lake Management Districts 
b) Method Used to Determine Charge 
c) The Amount that will be Raised Annually (can have as a cap or max. amount 

unit/yr) 

d) Length of time Charge Will be in Place 
 
a) Description of Lake Management District Area 

 
The four (4) Management Districts have been defined on a subwatershed level through 
previous hydraulic and hydrologic, and water quality modeling studies (SRF 2005) and 
(Wenck 2007).  A table describing the four (4) Management Districts and providing the 
areas of each is located on the next page.  Table 12.1 (located on page 12-32, provides the 
areas of each subwatershed.  Figure 14 depicts the four management Districts and 
subwatershed drainage.   
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Areas of Lake Management Districts 
Lake Management 
Districts 

Area  
(Wenck 2007) 

Drainage Areas 
(subwatersheds)(Fig. 1) 

Major 
Waterbodies and 
Water Courses 

Bone  
(incl. North Bone, 
South Bone, and First 
and Second Lake 
subwatersheds) 

8,057 FLSL01-FLSL24 
NBL01-NBL24 
SBL01-SBL39 

Bone, First, Moody, 
Sea, Second, and 
Third lakes 

Comfort  
(inc. Comfort Lake 
subwatersheds) 

5,407 CL01-CL82 Aston, Comfort, and 
Heims lakes, and 
Abandoned JD1 and 
south branch of the 
Sunrise River 

Forest  
(inc. Forest, Shields and 
Sylvan lake 
subwatersheds) 

9,577 FL01-FL77 
SL01-SL11 

Foresr, Shields, and 
Sylvan lakes, and 
the south branch of 
the Sunrise River 

Little Comfort  
(incl. Birch, School, 
and Little Comfort lake 
drainage)  

4,355 LCL01-LCL52 Birch, Little 
Comfort, and 
School lakes 

 
b)  Method Used to Determine Charge and c)  The Amount that will be Raised 

Annually (can have as a cap or max. amount unit/yr) 

 
Prior to actually implementing a utility for the Management Districts, however, each 
Management District will have to be determined on a parcel-by-parcel level as opposed 
to on a subwatershed level as presented.  Similarly, before the DISTRICT can implement 
a utility fee based program, the DISTRICT will have to determine the methods used to 
determine each parcels fees, and the maximum fee unit/yr to be charged.   
 
There are many variations in the mechanisms used to compute stormwater utility fees.   A 
common approach is to assign a value equivalent to the amount of stormwater runoff 
generated by a parcel under some specified precipitation event, or perhaps an annual 
average runoff rate. As mentioned earlier, factors such as slope, percent impervious, 
runoff coefficients based on formula calculating each land parcel’s stormwater 
contribution, size of parcel and landuse, or a combination, may be used to further refine 
the runoff estimate from a parcel land 
 
The DISTRICT is currently considering two general approaches to establishing parcel 
responsibility for runoff in Lake Management Districts; a runoff approach and a 
phosphorus export approach. 

 

• A runoff approach, which uses standard runoff coefficients  for parcels having 
different landuse characteristics (i.e., percent impervious, runoff coefficients 
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based on formula calculating each land parcel’s stormwater contribution, size of 
parcel and landuse, or a combination).   The basis for this is that average 
discharge (runoff volume) for a designed storm is affected by land use in 
predictable ways.  

 

• The phosphorus export approach takes into account the fact that stormwater 
discharges from different types of parcels have significantly different downstream 
impacts on the water quality of the receiving water. Because the waterbodies 
within the DISTRICT are phosphorus limiting (meaning that it is phosphorus 
which drive the eutrophication process) the phosphorus load to each waterbody 
directly influences its water quality.   Therefore, using standard phosphorous 
export coefficients for different land uses results in the determination of the 
phosphorus load from each parcel, and a fee can be calculated in order to address 
the load. 

 
In each case, discharges from individual parcels will be adjusted by an 
“equivalent hydraulic area” factor and applied to take into account the amount of 
the runoff which actually is expected to reach a downstream waterbody. 

 
The DISTRICT will amend this plan accordingly once the fee calculation approach, and 
needed information is determined, calculated and prepared.  
 
 

d) Length of time Charge Will be in Place 
 

It is the intention of the DISTRICT that the Water Management Districts and stormwater 
utility fee programs are set up to maintain subwatershed financing authorities for the 
duration of this Plan. 

 
 




