2021 MAWD Project & Program of the Year
Detailed Award Information Form
1)

Award Category (check one)
Project

x

Program

2)

MAWD Region (check one):
One

3)

Watershed District: Comfort Lake-Forest Lake Watershed District

4)

Project/program name: Shields Lake Stormwater Reuse & Alum Treatment
Project

5)

Nominator (if different from above watershed district)

6)

Project/Program Summary (Limit 150 words) to be read at the awards
program during the annual meeting banquet:

Two

Three x

This project reduces phosphorus loading to Shields Lake by over 1,000 lbs/yr, enabling it to achieve state
standards while also reducing phosphorus loading from Shields Lake to Forest Lake by 531 lbs/yr. On-theground diagnostic monitoring was key to identifying this highly cost-effective project. Phase 1 entailed
harvesting water from a tributary to Shields Lake for irrigation reuse by Forest Hills Golf Club, reducing
phosphorus loading by up to 94 pounds/year, and providing up to 26 million gallons/year for golf course
irrigation. Phase 2 entailed an alum treatment to Shields Lake which reduced internal phosphorus loading
to natural background levels (an estimated reduction of 913 lb/yr). Shields’ 2020 summer average
phosphorus concentration was 54 µg/L; down from its previous 10-year average of 212 µg/L. CLFLWD will
continue monitoring to record a 10-year average phosphorus concentration below the state standard of
60 µg/L, then proceed with impaired waters delisting.

Define need:

Shields Lake is on the impaired waters list for nutrients with a 2010-2019 10-year average summer
phosphorus concentration of 212 µg/L. Significant watershed and internal phosphorus reductions were
needed in order to get Shields Lake to meet the state standard phosphorus concentration for shallow
lakes of 60 µg/L. Under the Shields Lake Diagnostic Study, the District monitored tributaries and
identified potential projects to address the various sources of loading. Furthermore, monitoring
conducted as part of the Forest Lake Diagnostic Study identified the Shields Lake subwatershed as the
single largest contributor of flows and phosphorus loads to the central basin of Forest Lake. Shields Lake
flows to Forest Lake through a half-mile long tributary stream. Forest Lake is a regionally significant
recreation lake that is not impaired for nutrients, but is close to the state standard of 40 µg/L, and
occasionally exceeds the state standard in single years. Nutrient reductions to Shields Lake have the dual
benefit of improving an impaired water (Shields Lake) and protecting an unimpaired water (Forest Lake).

7)

Goal/purpose of the project/program:

The first goal of this project was to achieve a phosphorus reduction of just over 1,000 lbs/yr to Shields
Lake, bringing the lake to state standards and a clear water state. The second goal of this project was to
reduce phosphorus loading to Forest Lake by over 500 lbs/yr, achieving a large proportion of nutrient
reductions to enable Forest Lake to achieve the District long-term goal of 30 µg/L, which is lower than
the state standard of 40 µg/L. The third goal of this project was to reduce groundwater withdrawals by
the Forest Hills Golf Club for irrigation purposes by impounding and harvesting surface stormwater.

8)

Describe project/program:

Phase 1 of the project, completed in spring 2020, entailed impounding/harvesting water from a
tributary to Shields Lake for irrigation reuse by Forest Hills Golf Club. The impounding of surface flow
reduces the watershed phosphorus load by up to 94 pounds/year, and the irrigation reuse reduces the
amount of groundwater being used for irrigation by providing up to 26 million gallons of surface
stormwater per year for golf course irrigation. Phase 2 of the project, completed in fall 2020, entailed a
whole-lake alum treatment to Shields Lake which reduced internal sediment phosphorus loading to
natural background levels (an estimated reduction of 913 lb/yr).

Describe public benefit: The public benefit that services the largest number of people is the

protection and improvement of Forest Lake. Forest Lake is a regionally significant recreation lake with
over 8,000 incoming boaters recorded by watercraft inspectors at its three public launches in 2020
alone. Forest Lake is a highly valuable resource to local residents and the City of Forest Lake due to its
impact on local economy. Shields Lake is also accessible to the public via a city park and fishing pier on
the east side of the lake. Improving the water quality and fishery of Shields Lake provides public benefit
to park users, as well as surrounding residents. Furthermore, conservation of groundwater by reducing
Golf Club withdrawals for irrigation is a benefit to the surrounding community.

9)

Watershed plan reference (where is the problem/solution identified in the
watershed plan, does it address stated problems, objectives and goals):

This project was identified through the Shields Lake Diagnostic Study and included in the 2012-2021
Watershed Management Plan under item 5226D Shields Lake Diagnostic Study Implementation. The
goal of this implementation activity is to address watershed and internal phosphorus loads, which this
project has done.

10)

Was project goal achieved? If so, how was the success measured?

The project goal was achieved. The goal of achieving an in-lake phosphorus concentration below state
standards is being measured annually through regular in-lake monitoring. The goal of reducing
watershed phosphorus loading by 77-94 lbs/yr was measured through post-project effectiveness
monitoring.

11)

Watershed or water body name to be protected or improved by project or
program (if applicable)
Shields Lake and Forest Lake
12)

Watershed or water body information (e.g., size, watershed area,
classification, description):

Shields Lake:

•
•
•
•

Lake Size: 30 acres
Watershed Size: 851 acres
Classification: Natural Environment
Description: Immediately surrounding Shields Lake are a handful of private residences, the
Forest Hills Golf Club, and a city-owned park with public fishing pier, but no boat launch. The
greater drainage area includes both suburban and agricultural land use. For many years prior to
2020, Shields Lake had highly degraded water quality and contributed the largest single source
of excess nutrient loading to Forest Lake, which is connected by a tributary stream.

Forest Lake:
• Lake Size: 2,220 acres
• Watershed Size: 8,160 acres
• Classification: General Development
• Description: Forest Lake is a regionally significant recreation lake with three public boat
launches, a public beach at Lakeside Memorial Park, and 900+ surrounding lakeshore homes.
The immediate drainage area is largely urban/suburban development. Of the parcels
immediately surrounding Forest Lake, 27% have a shoreline/shoreland area with 75% or greater
natural coverage. Forest Lake is not impaired for excess nutrients, but is close to the state
standard.

13)

Project partners (financial or inkind support)

The District partnered with the Forest Hills Golf Club to implement this project. The stormwater harvest
and irrigation reuse system was installed on Golf Club property and is being utilized by the Golf Club to
offset groundwater withdrawals. The District partnered with the City of Forest Lake to perform preproject data gathering and modeling. The Golf Club, City and surrounding residents were kept informed
throughout each major stage of this project.

Agency or organization
Forest Hills Golf Club
City of Forest Lake

14)

% Participation
In-Kind %
In-Kind %
%
%
%
%

Start date: Fall 2018

15)
Project status:
On-going Project/Program
Completed: X

Completion date:

Fall 2020

16)
Project cost (this can be provided as total cash cost or a breakdown can be
provided to show the cost of various project elements and partners):
Clean Water Fund Grant: $824,000
CLFLWD Local Match: $261,000

Total Project Cost: $1,085,000

19)
Letters of support:
Each application may have up to two letters of support. The letters can be from
individuals, agencies, organizations, or local units of government. Letters from staff or
managers of the sponsoring District will not be accepted. Attach letters to this application
as a pdf document.
20)
Photos:
As noted in the instructions, each nomination must be accompanied by at least 4 (4)
photos, but no more than eight (8) of the project or program. The photos must be in a
digital format.

September 28, 2021
To:

Project of the Year Review Team
MN Association of Watershed Districts

Re:

Letter of Support for Comfort Lake-Forest Lake Watershed District Project of the Year

Dear Review Team,
The Forest Hills Golf Club supports the Comfort Lake-Forest Lake Watershed District in its
Project of the Year finalist nomination for the Shields Lake Stormwater Reuse & Alum
Treatment Project. The Forest Hills Golf Club worked closely with the District throughout each
stage of this project, as the stormwater harvest pond is located on Golf Club property and the
irrigation reuse system is used by the Golf Club. The partnership that was developed during this
stormwater harvest project was truly a remarkable experience and the watershed always made
sure that the golf clubs was being treated in the utmost respect. The golf club looks forward
to any future endeavors that may be of help to the Comfort Lake-Forest Lake Watershed
District. The Forest Hills Golf Club borders the north shore of Shields Lake, so improved water
quality in Shields Lake is a benefit to the Golf Club.
We fully support this project and hope the nomination is well received. For any questions,
please contact the Forest Hills Golf Club at 651-464-3097 ext 106.
Sincerely,

Keith Peterson
Keith Peterson
Golf Course Superintendent
Forest Hills Golf Club

Project Photos

Photo 1: Diagnostic Monitoring Summary. Tributary monitoring found that 60% of the watershed
phosphorus load is coming from a single ditch tributary west of Shields Lake. Positioning the project
along that drainage results in the greatest nutrient reduction benefit to the lake.

Photo 2: Digital Rendering of Stormwater Harvest and Irrigation Reuse System and Native Buffer

Photo 3: Pre-Project Neighborhood Meeting. District staff met with surrounding residents to describe
the project and answer questions. Residents were supportive of the project, especially given that the
stormwater harvest pond and native buffer would likely provide screening between residential back
yards and the golf course driving range.

Photo 4: Stormwater Harvest Pond Located on Forest Hills Golf Club Property Near Driving Range

Photo 5: Alum Applicator Barge

North 
Photo 6: Alum Treatment Aerial. Forest Hills Golf Course is to the right (north).

Photo 7: Alum Treatment Barge and Follow Kayak Taking pH Measurements

Photo 8: YouTube Video With More Information Available at
https://www.youtube.com/watch?v=F2GhWx3EhoE

