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Project Abstract

The Bone and Moody Lake drainage areas are the headwaters of the Comfort Lake-Forest Lake Watershed
District (CLFLWD) northern flow network, and as such, their water quality sets the stage for downstream waters,
particularly the impaired waters of School Lake, Little Comfort Lake, Comfort Lake, the Sunrise River, and
ultimately Lake St. Croix. This project proposes to remove accumulated phosphorus-rich sediment from the
northern portion of a wetland directly adjacent to Bone Lake that had a history of receiving direct livestock
manure runoff from the dairy farm barnyard located on the same northern part of the wetland. This project is
estimated to reduce watershed phosphorus loads to Bone Lake by 15 lb/yr (or 30% of the remaining 50 lb/yr
reduction needed for Bone Lake to achieve the District long-term goal of 30 ug/L).
The Bone Lake 10-year growing season average phosphorus concentration has been consistently trending
towards the North Central Hardwood Forest ecoregion standard of 40 μg/L since a high of 60 μg/L at the time of
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the 2010 Six Lakes Total Maximum Daily Load (TMDL) report, with the most recent 10-year average of 35 μg/L.
Modest phosphorus reductions to Bone Lake are needed to maintain its recent achievement of state water
quality standards and remove Bone Lake from the impaired waters list, making this a statewide priority lake. In
addition, this project complements the reduction benefits achieved by other water quality improvement projects
for Bone Lake funded by two other CWF grants.
Proposed Measurable
Outcomes

This project is estimated to reduce watershed phosphorus loads to Bone Lake by 15 lb/yr (or 30% of the
remaining 50 lb/yr reduction needed for Bone Lake to achieve the District long-term goal of 30 ug/L).

Narrative
Questions & Answers
Does your organization have any active CWF competitive grants? If so, specify FY and percentage spent. Also, explain your organization's
capacity (including available FTEs or contracted resources) to effectively implement additional Clean Water Fund grant dollars.
The CLFLWD currently has seven active Clean Water Fund grants: FY17 Forest Lake Enhanced Street Sweeping Plan (100% spent), FY17 Bone
Lake Partially Drained Wetland Restorations (100% spent), FY17 Shields Lake Stormwater Harvest, Irrigation Reuse System and Alum Treatment
(89% spent), FY18 Moody Lake Alum Treatment (88% spent), FY19 Bone Lake SWA Implementation (0% spent; staff is in progress with project
startup but no grant funds expended yet), FY20 WJD-6 Iron Enhanced Sand Filter (0% spent, match spend so far only), FY20 Sunrise River
Wetland Restoration (1% spent). In recent years, the CLFLWD has proven its capacity to effectively implement grant funded projects through
successful completion of four previous CWF projects: FY12 Target Stormwater Retrofits/Greening the Big Box and Streets, FY14 Bixby Park
Water Quality Improvement Project, FY16 Forest Lake Wetland Treatment Basin Implementation, and FY16 Moody Lake Wetland
Rehabilitation. CLFLWD currently has eight permanent full-time employees on staff and one seasonal technician. Support for this project would
be provided by Emmons & Olivier Resources which has sufficient staff to complete the necessary work plan items for this project.
Water Resource: Identify the water resource the application is targeting for water quality protection or restoration.
This project addresses watershed phosphorus reductions to Bone Lake in the northeast portion of the CLFLWD in
northern Washington County. Bone Lake is 204 acres with 80 parcels along its lakeshore, a public boat landing, and is used recreationally for
swimming, fishing and boating. Bone Lake forms the headwaters for the Bone-Birch-School-Little Comfort chain of lakes which contribute 27%
of the total phosphorus load to Comfort Lake. Comfort Lake is impaired for excess nutrients and discharges to the Sunrise River, and ultimately
Lake St. Croix. Comfort Lake is the second largest lake in the CLFLWD, with 117 shoreline parcels. It is used intensively for recreation by those
residing within and outside of the area due to its high visibility from State Highway 8. Comfort, Little Comfort, School, Moody, and Bone lakes
are all listed as impaired for excess nutrients and are included in the CLFLWD 2010 Six Lakes Total Maximum Daily Load (TMDL) study.
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Questions & Answers
Prioritization (Relationship to Plan): Question 1. (17 points): (A) Describe why the water resource was identified in the plan as a priority
resource. For the proposed project, identify the specific water management plan reference by plan organization (if different from the
applicant), plan title, section, and page number.
Bone Lake was identified as a priority, recreationally significant lake by the Technical and Citizen Advisory Committees during the CLFLWD 20122021 Watershed Management Plan development. The CLFLWD is committed to improving water quality by starting in the headwaters and
working incrementally downstream due to the strong impact phosphorus reductions in upstream lakes has on downstream lake water quality.
The proposed phosphorus reduction project in the Bone Lake watershed is also needed to maintain the lake’s recent achievement of water
quality standards and remove Bone Lake from the impaired waters list.
CLFLWD 2012-2021 Watershed Management Plan, Volume 1 – Goals & Implementation (last amended in 2018):
https://www.clflwd.org/documents/CLFLWDWMPVolI_AmendedApr2018.pdf
Six Lakes TMDL Study (2010) – http://www.clflwd.org/documents/CLFLWDTMDLFinalReport.pdf
Six Lakes TMDL Implementation Plan (2010) - http://www.clflwd.org/documents/TMDL_Implementation_Planfinal.pdf
Prioritization (Relationship to Plan): Question 1, continued: (B) In addition to the plan citation, provide a brief narrative description that
explains whether this application fully or partially accomplishes the referenced activity.
This project partially accomplishes the Comfort Lake-Forest Lake Watershed District 2012-2021 Watershed Management Plan Lake Goal
(Section 3.2.2A, Page 12): Adaptively manage District Lakes to protect and improve water quality and recreational utility as appropriate to each
lake, based on the applicable 10-year in-lake total phosphorus concentration goal (see Table 1, Page 13) of 40 μg/L for Bone Lake Lake. The
long-term District goal for Bone Lake is 30 μg/L. This project, in conjunction with the recently completed FY17 Bone Lake Partially Drained
Wetland Restorations, fully accomplishes Watershed Plan Implementation Initiative 5422H: (CIP) Bone Lake Wetland Restoration
Implementation (all SBL subwatersheds) (Section 4.6.2, Bone Lake Lake (5422), Page 60a).
Prioritization (Relationship to Plan): Question 1, continued: (C) Provide weblinks to all referenced plans.
CLFLWD 2012-2021 Watershed Management Plan, Volume 1 – Goals & Implementation (last amended in 2018):
https://www.clflwd.org/documents/CLFLWDWMPVolI_AmendedApr2018.pdf
Six Lakes TMDL Study (2010) – http://www.clflwd.org/documents/CLFLWDTMDLFinalReport.pdf
Six Lakes TMDL Implementation Plan (2010) - http://www.clflwd.org/documents/TMDL_Implementation_Planfinal.pdf
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Questions & Answers
Prioritization (Relationship to Plan): Question 2. (3 points): (A) Describe how the resource of concern aligns with at least one of the statewide
priorities referenced in the Nonpoint Priority Funding Plan (also referenced in the “Projects and Practices” section of the RFP). (B) Describe the
public benefits resulting from this proposal from both a local and state perspective.
This project aligns with Statewide Priority #1: Restore those waters that are closest to meeting state water quality standards. The Bone Lake 10
year growing season average phosphorus concentration has been consistently trending towards the North Central Hardwood Forest ecoregion
standard of 40 μg/L since a high of 60 μg/L at the time of the TMDL, with the most recent 10 year average of 35 μg/L. Modest phosphorus
reductions to Bone Lake are needed to maintain its recent achievement of state water quality standards and remove Bone Lake from the
impaired waters list, making this a statewide priority lake. This project is estimated to reduce watershed phosphorus loads to Bone Lake by 15
lb/yr (or 30% of the remaining 50 lb/yr reduction needed for Bone Lake to achieve the District long-term goal of 30 ug/L).
Bone Lake also directly influences the downstream water quality of School Lake, Little Comfort Lake, Comfort Lake, the Sunrise River, and
ultimately Lake St. Croix. Like Bone Lake, Comfort Lake has been trending towards the state standard of 40 µg/L since the time of the TMDL.
The most recent 10-year average phosphorus concentration in Comfort Lake was 33 µg/L.
Public benefits of this project from a local perspective include improved recreation on Bone Lake and downstream Comfort Lake for hundreds
of local residents and anglers from throughout the Twin Cities metropolitan area. Public benefits of this project from a state perspective include
downstream water quality improvements for the Sunrise and St. Croix Rivers.
Targeting: Question 3. (15 points): Describe the methods used to identify, inventory, and target the root cause (most critical pollution source(s)
or threat(s)). Describe any related additional targeting efforts that will be completed prior to installing the projects or practices identified in this
proposal.
Flow and water quality samples were collected at seven tributary sites in 2015 to characterize runoff to Bone Lake. The 2015 monitoring data
identified a small tributary with low flows but extremely high phosphorus concentrations that drained a poorly vegetated agricultural field with
severe erosion issues, in addition to another large tributary with high flow weighted mean concentrations of phosphorus. Since the 2015
monitoring, the eroding agricultural field was leased by the District and restored to a cover crop. In addition, the District received two CWF
grants to restore several drained wetlands and implement agricultural BMPs to treat phosphorus hotspots identified through the 2015
diagnostic monitoring and subsequent modeling scenarios. Through subsequent landowner conversations, it was discovered by District staff
that a wetland on the northeast shore of Bone Lake received manure runoff from a former dairy facility with approximately 20-50 animals. In
2019 and 2020, water samples were collected at the two inlets and at the outlet of the wetland complex. Phosphorus concentrations increased
through the wetland, indicating that the wetland is potentially degraded and acting as a source of phosphorus to Bone Lake.
Wetland soil samples were collected in fall of 2019 and spring of 2020 to determine phosphorus content and soil stratigraphy. Soil layers with
high phosphorus concentrations (greater than 550 mg/kg) and presence of mucky or silty soil types indicate accumulation of a phosphorus rich
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Questions & Answers
layer of sediment that releases ortho-phosphate from wetland soils through overland flow and near-surface flow paths directly to Bone Lake.
The soil core data indicated a localized source of phosphorus in the northern portion of the wetland, directly adjacent to the former dairy
operation. The southern portion of the wetland contained layers of native peat with low phosphorus concentrations (less than 550 mg/kg).
Targeting: Question 4. (10 points): How does this proposal fit with complementary work that you and your partners are implementing to
achieve the goal(s) for the priority water resource(s) of concern? Describe the comprehensive management approach to this water resource(s)
with examples such as: other financial assistance or incentive programs, easements, regulatory enforcement, or community engagement
activities that are directly or indirectly related to this proposal.
The CLFLWD is committed to improving lake water quality in the watershed using a systematic, upstream-to-downstream adaptive
management approach. Diagnostic monitoring and implementation planning first began in 2012 on Moody Lake, the headwater lake of the
northern flow network, and culminated in the Moody Lake Wetland Rehabilitation FY16 CWF Project and Moody Lake Alum Treatment FY17
CWF Project to address the watershed and internal phosphorus reductions needed for Moody Lake to achieve water quality standards.
Following completion of the 2012 Moody Lake study, diagnostic monitoring and implementation planning began in 2015 on Bone Lake.
Implementing projects in the Bone Lake subwatershed is the next step beyond diagnostic monitoring. This project complements two other
projects funded by CWF grant dollars in the Bone Lake watershed: the nearly completed FY17 CWF Bone Lake Partially Drained Wetland
Restorations and the in-progress FY19 CWF Bone Lake SWA Implementation project.
Other completed implementation efforts to improve the water quality of Bone Lake include installation of a low-velocity fish barrier at the inlet
and outlet of Bone Lake in 2012 to block the passage of carp, which has greatly reduced the population of carp in the lake. In addition, the
CLFLWD completed a transect survey of every agricultural field in the Bone Lake watershed to support the development of a 2015 Stormwater
Management Model (SWMM) agricultural BMP model. The SWMM model, calibrated to 2015 monitoring data, was used to target watershed
loading hotspots on an agricultural field scale. This ultimately resulted in the execution of a cropland rental agreement and implementation of
conservation cover to reduce erosion runoff and improve soil health on a high-priority crop field that discharges to the wetland that is the
target of this current grant application.
Measurable Outcomes and Project Impact: Question 5. (10 points): (A) What is the primary pollutant(s) this application specifically addresses?
(B) Has a pollutant reduction goal been set (via TMDL or other study) in relation to the pollutant(s) or the water resource that is the subject of
this application? If so, please state that goal (as both an annual pollution reduction AND overall percentage reduction, not as an in-stream or inlake concentration number). (C) If no pollutant reduction goal has been set, describe the water quality trends or risks associated with the water
resource or other management goals that have been established. (D) For protection projects, indicate measurable outputs such as acres of
protected land, number of potential contaminant sources removed or managed, etc.
Total phosphorus and ortho-phosphorus are the pollutants of concern that are specifically addressed by this project.
Total phosphorus reduction goals were set for Bone Lake as part of the 2007 Capital Improvement Plan and the 2010 CLFLWD Six Lakes TMDL
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study using a calibrated in-lake water quality response model based on flow from the CLFLWD’s Hydrologic/Hydraulic (H&H) mode and
phosphorus loads from unit area land coefficients and MPCA published literature values for livestock, atmospheric deposition, and shoreline
septic systems.
Based on the 2007 and 2010 studies, it was estimated that for Bone Lake to meet Minnesota water quality standards and achieve an in-lake
phosphorus concentration goal of 40 ug/L, the watershed runoff phosphorus load needs to be reduced by 423 lb/yr (or 49%) and upstream
phosphorus loads from Moody Lake must be reduced by 137 lb/yr (or 16%), for a total TP reduction to Bone Lake of 560 lb/yr (or 48%). For
Bone Lake to meet the District’s long-term in-lake phosphorus concentration goal of 30 ug/L, total phosphorus loads to Bone Lake need to be
reduced by 786 lb/yr (or 64%).
Since the 2007 and 2010 studies, implementation has been ongoing in the Moody and Bone Lake watersheds to address phosphorus reductions
with success indicated by improving trends in lake water quality. The Bone Lake water quality response model was updated in 2020 as part of
the 2022 Watershed Management Plan update and re-calibrated based on current in-lake water quality data and the 2015 stream load
monitoring results. The updated water quality response model predicted that there are approximately 50 lb/yr of remaining phosphorus
reductions needed to achieve the District’s long-term water quality goal of 30 ug/L. While Bone Lake currently meets the Minnesota in-lake
phosphorus water quality standard of 40 ug/L, additional reductions are still needed to maintain improved water quality and remove Bone Lake
from the impaired waters list.
Measurable Outcomes and Project Impact: Question 6. (10 points): (A) What portion of the water quality goal will be achieved through this
application? Where applicable, identify the annual reduction in pollutant(s) that will be achieved or avoided for the water resource if this
project is completed. (B) Describe the effects this application will have on the root cause of the issue it will address (most critical pollution
source(s) or threat(s)).
The proposed wetland restoration is comprised of removing the layers of accumulated, phosphorus-rich sediment and creating a 1.5-acre open
water habitat in the northern portion of the wetland. Removal of accumulated, phosphorus-rich sediment is critical for reducing watershed
phosphorus loads to Bone Lake. The removal of sediments address ortho-phosphorus loads, which comprise the majority of the total
phosphorus load in this subwatershed of Bone Lake due to the long history of wetland degradation associated with livestock runoff which has
very high fractions of ortho-phosphorus. In addition, this project has less quantifiable but still very significant benefits of reducing long-term
leaching of ortho-phosphorus from the degraded wetland soils which have a strong influence on local lake water quality due to the direct
proximity of the wetland at the lake shoreline. Wetland leaching events take place over distinct pulsing events when wetland water levels rise
following a prolonged dry period; these pulses of nutrients are difficult to measure with the District’s typical load monitoring techniques.
Phosphorus reduction benefits from the wetland rehabilitations proposed in this project are expected to reduce 15 pounds per year, or 30% of
the remaining load reductions needed for Bone Lake to achieve the District long-term water quality goal of 30 ug/L.
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Questions & Answers
Measurable Outcomes and Project Impact: Question 7. (5 points): If the project will have secondary benefits, specifically describe, (quantify if
possible), those benefits. Examples: hydrologic benefits, climate resiliency, enhancement of aquatic and terrestrial wildlife species,
groundwater protection, enhancement of pollinator populations, or protection of rare and/or native species.
Additional hydrologic storage will be added to the wetland from the creation of a deeper cell of open water. These cells of open water will
create more edge habitat, which is necessary for a diverse number of plants and animals to thrive in wetland ecosystems. And the overall
reduction of phosphorus concentrations in Bone Lake will promote clearer water, greater growth of macrophytes, and decreased oxygen
demand which will promote a more diverse fish and invertebrate community. This is particular important for protecting the submerged aquatic
plant bed in Bone Lake directly adjacent to the wetland.
Cost Effectiveness and Feasibility: Question 8. (15 points): (A) Describe why the proposed project(s) in this application are considered to be the
most cost effective and feasible means to attain water quality improvement or protection benefits to achieve or maintain water quality goals.
Has any analysis been conducted to help substantiate this determination? Discuss why alternative practices were not selected. Factors to
consider include, but are not limited to: BMP effectiveness, timing, site feasibility, practicality, and public acceptance. (B) If your application is
proposing to use incentives above and beyond payments for practice costs, please describe rates, duration of payments and the rationale for
the incentives’ cost effectiveness. Note: For in-lake projects such as alum treatments or carp management, please refer to the feasibility study
or series of studies that accompanies the grant application to assess alternatives and relative cost effectiveness. Please attach feasibility study
to your application in eLINK.
The proposed wetland rehabilitation plan represents the most cost-effective and practical approach because it directly removes the legacy load
of phosphorus that has accumulated over decades and would serve as a phosphorus source to Bone Lake for decades to come.
An alternative option that was evaluated was filter media at the wetland outlet. There was insufficient water level change from the wetland to
the lake to make this a feasible option, and other pump and treat type systems are costly with large operation & maintenance costs. These
options were not recommended for implementation based on low cost-effectiveness and the District priority to treat phosphorus directly at
the source when feasible.
Project Readiness: Question 9. (8 points): What steps have been taken or are expected to ensure that project implementation can begin soon
after the grant award? Describe general environmental review and permitting needs required by the project (list if needed). Also, describe any
discussions with landowners, status of agreements/contracts, contingency plans, and other elements essential to project implementation.
The wetland targeted for implementation is owned by one family. This landowner has partnered with the District over the last several years on
water quality and wetland monitoring in this area. In addition, the District has received a letter of support from the landowner for
implementation of this project which is attached to this grant application.
An NPDES construction permit and WCA permit will be needed for this project. Discussions with MPCA will occur following preliminary
feasibility and design. The District has had preliminary discussions about permitting requirements for the project with the Technical Evaluation
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Panel (Wetland Conservation Act representative, BWSR, MN DNR, Chisago SWCD) and a representative from the Army Corps of Engineers. A
wetland delineation and soils investigation has already been completed which will be needed for the permitting process. Excavation is focused
only on soils with high total phosphorus concentrations AND evidence of accumulated sediment (mucky or silty soils); soils with evidence of
natural peat will not be impacted by this project.
Project Readiness: Question 10. (2 points): What activities, if any proposed, will accompany your project(s) that will communicate the need,
benefits, and long-term impacts to your local community? This should go above and beyond the standard newsletters, signs and press releases.
CLFLWD has consistently gone above and beyond minimum requirements for public engagement related to projects. In addition to standard
newsletters, signs, press releases and any required public hearings, CLFLWD makes it a practice to regularly utilize other outreach methods.
Due to the high visibility of this project from Bone Lake and 238th Street North, an informational postcard (coordinated with the Bone Lake
Association) will be mailed out prior to project construction in order to directly inform nearby residents and stakeholders. Multiple direct
mailers and “save the date” postcards will be sent out to nearby residents in advance. Maintaining an active presence on social media and
utilizing close partnerships with local stakeholder groups, such as lake associations, helps spread the message even further. CLFLWD also hosts
regular annual events such as the District Tour and State of the Watershed public meeting, which can be used to draw a larger crowd to learn
more about ongoing initiatives such as CWF projects. By keeping its website up to date, CLFLWD provides readily available information not only
on all its projects, but on the meetings of the District Board of Managers. Annual reporting documents such as the Progress Report and Annual
Report communicate, in detail, the need/benefits/long-term impacts that the District’s activities have. The District utilizes all of these methods
(community meetings, direct mailers, partnerships, website and social media postings, and detailed annual reports) to maintain a high level of
transparency in all its activities, especially capital improvement projects.
Stream Restoration Projects Only (all other projects, please indicate "Not applicable"): Stream restorations benefit from the expertise of
diverse professional experience in fields like: geomorphology, hydrology, plant and animal ecology, construction site management, and
engineering. What technical skills will be applied to this project and who is providing them?
N/A
Stream Restoration Projects Only (all other projects, please indicate "Not applicable"):Describe how your organization will provide financial
assurance that operations and maintenance funds are available if needed.
N/A
The Constitutional Amendment requires that Amendment funding must not substitute traditional state funding. Briefly describe how this
project will provide water quality benefits to the State of Minnesota without substituting existing funding.
Funding received through the Clean Water Fund will only be used to supplement existing funding sources which will allow project
implementation to go forward. The Comfort Lake-Forest Lake Watershed District levies approximately $1,400,000 each year for District
administration, projects, and programs. A portion of the levy will go towards the required match associated with this project; however, grant
related funds are needed to increase the amount of water quality improvement work the District can complete each year. A project of this size
and scale would be difficult for the CLFLWD to fund on its own, and an increase in the CLFLWD’s levy would put significant additional burden on
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its taxpayers. The CLFLWD is requesting funds to supplement its existing budget in an effort to complete more water quality improvement
projects. The proposed project will provide water quality benefits to the State of Minnesota without substituting existing funding.

Application Budget
Activity Description

Activity Name

Category

Engineering

Engineering costs for final design, project bidding, and
construction oversight

Administration/Coord
ination

Staff hours to administer BWSR grant dollars, manage landowner
agreements, and general project management.

Wetland Restoration

Contractor costs for mobilization, sediment excavation, and
revegetation

TECHNICAL/ENGI
NEERING
ASSISTANCE
ADMINISTRATION
/COORDINATION
WETLAND
RESTORATION/CR
EATION

State Grant
$
Requested
$33,600.00

Activity
Lifespan
(yrs)

$0.00
$137,600.00

25

Proposed Activity Indicators
Activity Name
Wetland Restoration

Indicator Name
PHOSPHORUS (EST.
REDUCTION)

Value & Units
206 LBS/YR

Waterbody
Little Comfort
Lake

Calculation Tool
Other

Comments

Activity Details
Activity Name
Wetland Restoration

Question
Dollar amount requested for
Ag BMP Loan Program:

Answer
Not Entered
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Activity Name
Wetland Restoration
Engineering
Engineering
Administration/Coordinati
on
Administration/Coordinati
on

Question
Dollar amount requested for
CWP Loans:
Dollar amount requested for
Ag BMP Loan Program:
Dollar amount requested for
CWP Loans:
Dollar amount requested for
Ag BMP Loan Program:
Dollar amount requested for
CWP Loans:

Answer
Not Entered
Not Entered
Not Entered
Not Entered
Not Entered
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