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1.0. INTRODUCTION
THE IMPACT OF TOO MUCH PHOSPHORUS IN LAKE ST. CROIX






THE PURPOSE OF THIS IMPLEMENTATION PLAN
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Figure 1. Lake St. Croix Implementation Plan Components
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2.0. TMDL OVERVIEW



WATER QUALITY GOALS FOR LAKE ST. CROIX

Table 1. Lake St. Croix Water Quality Standard

ALLOWABLE PHOSPHORUS LOADS TO LAKE ST. CROIX
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Figure 2. Lake St. Croix Location and Pools
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Figure 3. St. Croix River Basin 
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 Waste Load Allocations (WLA):

 Load Allocations (LA):
 Tribal Loads; 
 Margin of Safety (MOS):

 Reserve Capacity (RC):

Table 2. Lake St. Croix TMDL Equation 

SOURCES OF PHOPHORUS IN THE BASIN

















Implementation Plan for Lake St. Croix
Nutrient TMDL

Figure 4. St. Croix Basin Land Use Summary

BASELINE PHOSPHORUS LOADS AND REQUIRED REDUCTIONS
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Table 3. Phosphorus Loads by Source Category 

Table 4. Phosphorus Export by Land Use Category 
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Figure 5. Loading and Load Reduction Summary

Figure 6. Load Reduction by Source
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3.0. PHOSPHORUS REDUCTION STRATEGIES

POINT SOURCES

Wastewater Treatment Plants
Required reduction of 17.92 metric tons/yr phosphorus from baseline to meet TMDL. 
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Municipal Separate Storm Sewer Systems (MS4s)
Required reduction of 4.055 metric tons/yr phosphorus from baseline to meet TMDL. 
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Compliance demonstration using monitoring:

Performance-based compliance demonstration:
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Construction and Industrial Runoff
Required reduction of 0.076 metric ton/yr phosphorus from baseline to meet TMDL. 

Concentrated Animal Feeding Operations
No required reduction of phosphorus from baseline to meet TMDL. 
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NONPOINT SOURCES

Shoreline/Riparian Landowners
No required reduction of phosphorus from baseline to meet TMDL. 












o
o


o



o
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Agriculture
Required reduction of 78.308 metric tons/yr phosphorus from baseline to meet TMDL for row crop and 
small grain land uses. Required reduction of 19.763 metric tons/yr phosphorus from baseline to meet 
TMDL for grassland land uses.


o
o
o
o


o
o
o
o


o
o
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Gitau, M.W., W.J. Gburek, and A.R. Jarrett. 2005. A tool for estimating best management practice effectiveness for 
phosphorus pollution control. J. Soil Water Conservation. 60(1):1-10.

Figure 7. Phosphorus Reduction Potential for Agricultural BMPs.
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Forestry
No required reduction of phosphorus from baseline to meet TMDL. 
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Urban and Rural Residential Runoff – Non-MS4
Required reduction of 2.768 metric tons/yr phosphorus from baseline to meet TMDL. 


o
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WATER RESOURCE EDUCATION

Environmental/Water Resource Education

Public Outreach

Public Involvement

Public Participation

Civic Engagement

Commercial Advertising

Social Marketing

Training/Workshops

Technical Assistance
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Education and Outreach in the St. Croix Basin

1. Stay Focused- Keep outreach and education activities focused on the goal of reducing 
phosphorus delivery to the St. Croix. Review and share model outreach and educational plans 
from successful TMDL projects prior to development of the St. Croix outreach and education 
plan.

2. Target- Segment the audience
i. Geography - Target outreach and education resources on those sources or 

landscapes within the basin that contribute the highest phosphorus loads to the 
St Croix River. Continue to use modeling and monitoring to focus outreach and 
education efforts.

ii. Demographics- Target specific demographic segments with appropriate 
messages. This would include organizational affiliation and land ownership 
(agriculture, water front owners, recreational, industrial forest, etc.). 

Understand the audience(s) – Use census statistics, surveys, interviews, and focus groups to gain 
insights about various audiences to better understand barriers and benefits to adoption of 
appropriate best management practices to reduce phosphorus. Use information gained to 
develop and deliver outreach and educational materials that address gaps in knowledge,
overcome barriers, reinforce benefits, and help direct implementation efforts not just to areas of
high phosphorus contribution, but also to those areas where participation may be more likely. 

3. Program Design and Delivery- Develop appropriate messengers, messages, and delivery medium 
(field days, workshops, tours, newsletters, podcasts, websites, and farmer lead councils). Use 
trusted messengers. Share existing education and outreach materials, and success stories across 
the St. Croix Basin (e.g. WaterShed Partners, NEMO Program, BlueThumb, Stormwater U), so 
that successful outreach methods get wider distribution. 

4. Measure Impacts- Develop and incorporate an effective evaluation plan within the outreach and 
education plan. Design evaluation tools to measure increased awareness, attitude changes, and 
adoption of best management practices. Utilize evaluation results to modify implementation 
planning with the goal of increasing participation.

everyone can 
contribute and make a difference
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TARGETING CRITICAL SOURCE AREAS FOR IMPLEMENTATION EFFORTS

Critical Source Areas
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4.0. CIVIC ENGAGEMENT AS A KEY STRATEGY FOR RESTORING 
AND PROTECTING LAKE ST. CROIX

“Civic Engagement means making resourceFULL decisions and taking collective action on public issues 
through processes of public discussion, reflection and collaboration.” 

--
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WHO IS RESPONSIBLE FOR PROVIDING CLEAN WATER?
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GROUNDING CIVIC ENGAGEMENT IN THE SOCIAL SCIENCES 

ST. CROIX CIVIC ENGAGEMENT STRATEGY – THE NEW APPROACH

Basin Team Civic Engagement Goal

Goal: Develop sustainable and meaningful relationships with the citizens and stakeholders that live, 
work, and recreate within the St. Croix River basin to restore and protect water quality.

Goal Strategy: Build the community capacity for collaborative decision-making within St. Croix River 
watersheds.

Operating Principles 
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Roles and Responsibilities for Better Engagement 

Figure 8. Civic Governance in the St. Croix River Basin
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Short-Term Civic Engagement Strategy

Civic Organizing Training
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Targeted, Farmer-Led Performance-Based Watershed Management Projects– 

Sunrise River Watershed Agricultural Environmental Quality Assurance (AgEQA) Program -

Chisago County, Minnesota - Civic Engagement in Water Planning 

Minnesota Watershed Projects, Incorporating Civic Engagement - 

Wisconsin Extension Service County Leadership Program and Lake Leadership Programs - 

Speaker Series – 

Annual Conference- 
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Red Cedar Annual Conference

Basin Team’s Long Term Strategy











Evaluation and Performance Tracking
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5.0. IMPLEMENTATION ON A COUNTY BASIS

Table 5. County Load Summaries and Reduction Goals

County
Basin 
Area 
(acre)

State
Phosphorus 

Load 
(lbs/yr)

Phosphorus 
Reduction 

Goal  
(lbs/yr)

20% by 2020 
Goal 

(lb/yr)

Annual Reduction 
Goal 

(lb/yr per yr)
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Figure 9. County Phosphorus Loads and Reduction Goals 
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6.0. MONITORING, TRACKING, AND ADAPTIVE MANAGEMENT















WATER QUALITY MONITORING

 Where do we stand today and how much further do we have to go?

 Where should we prioritize our efforts?

 How effective are the implementation efforts and are refinements to the plan called for to 
improve efficiency?

 How will we know when we get there and if we continue to maintain our goals?
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 existing trends

 existing trends
 existing trends

Lake St. Croix

Mainstem St. Croix River:







Tributary Streams:








 Measurement of biological indicators in tributary streams and Lake St. Croix pools

 Localized monitoring to assess focused efforts in the watershed:
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 Sediment coring and analysis in Lake St. Croix:

IMPLEMENTATION TRACKING
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ADAPTIVE MANAGEMENT FRAMEWORK

Figure 10. Implementation Adaptive Management Framework 
Adapted from Washington County Conservation District 
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Performance Assessment

Figure 11. Example Adaptive Performance Assessment Process

Civic Engagement in the Adaptive Management Framework
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Figure 12. Civic Engagement in the Adaptive Management Framework
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Appendix A Civic Engagement Planning Guide

, 2007)

1) More Minnesotans understand their own role in achieving and maintaining healthy 
lakes, rivers and wetlands, and act accordingly.

2) A greater proportion of individuals become responsible for changing personal behaviors 
that impact water quality.

3) More residents become active leaders and participants in the democratic process of 
creating water restoration plans for their watershed.
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In accordance with the federal Clean Water Act, the MN Clean Water Legacy Act 
states that “Public agencies and private entities...shall encourage participation 
by the public and stakeholders, including local citizens, landowners and 
managers, and public and private organizations in the identification of impaired 
waters, in developing TMDLs and in planning, priority setting and implementing 
restoration of impaired waters.” (2007 MN Statute Section 114D.35)
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public settings that incorporate engagement process

Community assessment 

Select operating principles

Define civic engagement outcomes and goal
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Issue framing
Governance & stakeholder recruitment

Compiling and reviewing current documentation

Customary education, outreach and communication strategies
Civic engagement tools and processes 

Building local civic capacity 
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Understanding the issue content
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Compiling Documentation

Exploring Options

a)

b)
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c)

, )

d)

e)
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Developing a Plan

Collective Action

a) Adaptive Management

b) Tracking Mechanisms:

c) Reporting
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), 
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Civic Engagement in American Democracy. 
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County Goals

Aitkin County contributing area and baseline phosphorus loading by subwatershed.

Area in St. Croix Basin (ac)

Baseline Loading (lb/yr) ***
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Aitkin County tributary, land cover and phosphorus loading.
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County Goals
The TMDL allows for 3,300 lbs/yr of phosphorus to be loaded to the St. Croix River from Anoka 
County. This requires 1,600 lbs/yr of reduction from the estimated TMDL baseline load of 4,900 
lbs/yr in the early 1990s. Anoka County’s required reduction ranks 16th largest among the 19 
counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Anoka County needs 
to reduce loadings by 1,200 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 40 lbs/yr over 30 
yrs, or 120 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Anoka County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Anoka County contributing area and baseline phosphorus loading by subwatershed



Implementation Plan for Lake St. Croix
Nutrient TMDL
Appendix B County Implementation Plans



Anoka County tributary, land cover and phosphorus loading
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Where we stand today 
Quantifying changes in phosphorus loadings to the St. Croix River since the TMDL baseline 
conditions of the early 1990s is difficult.  The most notable changes are related to land use 
conversions and stormwater management.   

Land use conversions: Since the 1990’s, portions of the St. Croix River basin 
encompassing Anoka County have seen modest changes from forested or agricultural 
land to residential.  The amount of development has been limited by prevalence of 
wetlands and publicly owned lands.   

Population trends serve as one way to gauge land use conversion to residential.  
Population tracking is done on a municipal basis by the Metropolitan Council.  Linwood 
Township comprises the majority of the Anoka County portion of the St. Croix basin, and 
all of Linwood Township is in the basin.  The population of Linwood Township has 
increased from 3,588 in 1990 to 5,123 in 2010 (42.8% increase).  Less than a 5% increase 
in population is forecasted from 2010 to 2030. 

The impact of most residential land use conversions to water quality has probably been 
minor in this area.  With a few exceptions, large lot sizes of at least two acres have been 
used and most neighborhoods have had neighborhood-level stormwater treatment where 
most stormwater is infiltrated.  In these sand plain soils, little stormwater runoff reaches 
waterways that have a direct hydrological connection with the St. Croix River.  It is 
possible that the conversion of agricultural land to residential may have even reduced 
phosphorus export. 

At the same time, it is worth noting that shore land areas have been a hotspot for new 
development and redevelopment.  In many cases, small seasonal cabins have been 
converted to large year-round homes.  In other cases, new development has occurred.  
Because of the small lot size and proximity to open water, stormwater runoff impacts are 
likely even with the sandy soils.

Stormwater management:  Since the 1990’s, new stormwater regulations for municipalities, 
construction and industrial sites have been implemented.  These have required a higher level of 
treatment for new development and protections from erosion during construction processes.  In 
some cases, there are local limitations too, such as limits on impervious surfaces in shore land 
areas. 

Phosphorus reduction plans
The Sunrise River Watershed Management Organization’s (SRWMO) watershed management 
plan sets a goal of reducing phosphorus export from their jurisdiction by 20%.  The plan also sets 
the following applicable goals: 

 Make progress toward the Lake St. Croix, Sunrise River, and Martin and Typo Lakes 
TMDL goals.

 Manage rough fish populations that are affecting water quality. 
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 Work in coordination with local units of government toward achieving septic system 
compliance.

The SRWMO watershed management plan is available at:  
www.AnokaNaturalResources.com/SRWMO

The following table presents a general listing of the planned activities, including a timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   

Activity Timeframe
Estimated P 
Reduction

Resources Needed 
(approximate) Status

Methods of prioritization
 Sunrise River Watershed Management Organization (SRWMO) watershed 

management plan.
 Anoka Conservation District comprehensive plan. 
 TMDL’s for Lake St. Croix, Sunrise River, and Martin and Typo Lakes. 

Key players in implementation
 Sunrise River Watershed Management Organization (SRWMO)
 Anoka Conservation District. 
 Martin Lakers Association
 Municipalities of East Bethel, Columbus, Ham Lake, and Linwood Township. 
 USDA Natural Resources Conservation Service 
 MN Department of Natural Resources
 Minnesota Pollution Control Agency 
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Activities to inform, educate, engage, motivate and enable citizens
 Staff presentations to local lake and river associations, schools, community groups, 

local boards and educational workshops. 
 Occasional newspaper articles, often highlighting implementation projects.
 Web videos. 
 SWCD and county websites. 
 Municipal newsletter articles, particularly those written to meet MS4 stormwater 

permit education requirements. 
 Neighbor-to-neighbor communications prompted by one party being exposed to any 

of the above. 
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County Goals
The TMDL allows for 5,300 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Barron County. This requires 2,400 lbs/yr of reduction from the estimated TMDL baseline load 
of 7,700 lbs/yr in the early 1990s. Barron County’s required reduction ranks 13th largest among 
the 19 counties in the basin.

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Barron County needs 
to reduce loadings by 1,800 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 60 lbs/yr over 30 
yrs, or 180 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Barron County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline
phosphorus loadings, and needed reductions. 

Barron County contributing area and baseline phosphorus loading by subwatershed
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Barron County tributary, land cover and phosphorus loading 
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Where we stand today
In the past 30 years, there has been a considerable reduction in the number of barnyard runoff 
sites in the county through the installation of management systems and changes in the farming 
community. 

Phosphorus reduction plans
We are working with farmers to implement Nutrient Management Plans and to increase practice 
of no-till planting.  Any site that has runoff from a confined animal area will be addressed. 

Methods of prioritization 
Barron County has worked to reduce the runoff from agricultural sites, through the practices 
mentioned above, in all areas of the County.  With the majority of the land and cropland in the 
Red Cedar Basin, which also has a TMDL, this will be our priority, although we will address any 
specific site problems in the St. Croix Basin.

We are working on developing a system to target the sites with the highest levels of phosphorus 
production. 

Key players in implementation 
The Barron County Soil & Water Conservation Department works closely with the USDA 
Natural Resource Conservation Service to locate and treat runoff situations. 

Activities to inform, educate, engage, motivate and enable citizens
Personal contact with farmers has been and will continue to be the primary method of 
engagement.   
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County Goals
The TMDL allows for 15,300 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Bayfield County. This requires 1,600 lbs/yr of reduction from the estimated TMDL baseline load 
of 16,900 lbs/yr in the early 1990s. Bayfield County’s required reduction ranks 15th largest 
among the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Bayfield County needs 
to reduce loadings by 1,200 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 40 lbs/yr over 30 
yrs, or 120 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Bayfield County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Bayfield County contributing area and baseline phosphorus loading by subwatershed
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Bayfield County tributary, land cover and phosphorus loading.
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County Goals
The TMDL allows for 67,000 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Burnett County. This requires 21,000 lbs/yr of reduction from the estimated TMDL baseline load 
of 88,000 lbs/yr in the early 1990s. Burnett County’s required reduction ranks 4th largest among 
the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Burnett County needs 
to reduce loadings by 16,000 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 500 lbs/yr over 30 
yrs, or 1,600 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Burnett County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 
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Burnett County contributing area and baseline phosphorus loading by subwatershed.



Implementation Plan for Lake St. Croix
Nutrient TMDL
Appendix B County Implementation Plans



Burnett County tributary, land cover and phosphorus loading.
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Where we stand today

Transect survey results
The Burnett County Transect Survey finds continued low rates of soil erosion on fields. In 2001 
the county-wide average soil loss was 2.5 tons per year. In 2011, the average soil loss rate was 
2.1 tons per acre.  

Average Annual Soil Loss by Watershed (2001) 

Watershed
Average Annual Soil Loss 

(tons/acre)

County Rate 2.5

Average Annual Soil Loss by Watershed (2011) 

Watershed
Average Annual Soil 

Loss (tons/acre)

County Rate 2.1
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U.S. Census of Agriculture Livestock Data
The number of cattle and calves decreased from 13,550 in 1992 to 12,048 in 2007. The 
percentage of dairy cows decreased from 37% (of cattle and calves) in 1992 to 28% in 2007.  
The percentage of beef cows increased from 11% (of cattle and calves) in 1992 to 21% in 2007. 
Fewer cattle may result in less manure runoff to surface water and reduced streambank erosion.  
However, a decline in dairy cows also results in fewer hay crops and more row crops such as 
corn and soybeans. 

Major phosphorus-reducing activities completed since 1992
 Big Wood Lake watershed project (1300 lbs. P reduced):  

o Reductions from barnyards (424 lbs.) 

o Sediment reduction from cropland (828 tons or 828 lbs. P1) 

o Sediment reduction from streambank and shoreline erosion (17 tons or 17 lbs. P) 

o Sediment reduction from gully erosion (31 tons or 31 lbs. P) 

 Clam Lake watershed – (1,000 acres – nutrient management planning) 

 Cattle Streambank Exclusion – This project removed hundreds of beef cattle from two 
direct tributary streams to the St. Croix River in the St. Croix and Upper Tamarack 
subwatersheds. Stream length totaled about 4,500 feet. The project also established a 
significant buffer (100 ft. – 1000 ft.) between the stream and grazing and loafing areas 
with cattle excluded from 240 acres.  Streambank vertical recession ranged from 1 to 5 
feet prior to removing cattle.

 Burnett County’s Shoreline Incentive Program used covenants to preserve a minimum of 
35 foot shoreline buffers on 659 parcels covering 46 miles of lake and river shoreline 
(2000-2011). 

 The Natural Resources Conservation Services installed many conservation practices over 
the years. The table below is a partial list of projects installed from 1997 through 2011. 

1 Assumed 1 lb. P per ton of sediment.
2 From NRCS Progress Report generated 4/04/12
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Phosphorus Reduction Plans
The following table presents a general listing of planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.  

Activity Timeframe
Estimated P 
Reduction Resources Needed Status

Methods of prioritization
Wood River/Memory Lake implementation projects will be prioritized based upon reduction of 
sediment loads to Memory Lake. Projects which reduce cropland and streambank erosion on the 
Wood River and tributary streams have a higher priority than reduction of nutrient loads.  

From the Burnett County Land and Water Plan (2009): 

The Agricultural Performance Standards implementation strategy considers cropland erosion, 
but as a lower priority than runoff from livestock facilities.

NR 151 activities are prioritized in the Burnett County Land and Water Plan as follows:
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Livestock Facilities
The LWCD conducted a preliminary roadside survey of 140 livestock facilities in 2003. Results 
will be used to select priority farms for on-site visits in the implementation of the Agricultural 
Performance Standards. On-site visits began with two visits in 2008. Visits will continue as 
funds from the DATCP allocation allow. One livestock facility permit was issued in 2008.  

Targeting Soil Loss from Cropland 
Areas will be targeted for conservation practices using the following criteria:  

 the total amount of erosion occurring; 

 the extent to which current estimated erosion rates for cropland fields exceed the soil 
erosion standards; 

 the off-site damages, including water degradation caused by soil erosion;  

 the extent to which the soil erosion is preventable; 

 the cost of preventing erosion; 

 the feasibility of implementing the erosion control strategy; and

 other factors to be identified by the Natural Resources Committee.

The transect survey indicates that there are crop fields present which may be disproportionally 
loading P to St. Croix River Watersheds. For example, the North Fork of the Clam River 
watershed had 1.6% of fields, the Trade River watershed had 0.5% of fields, and the Wood River 
watershed had 1.3% of fields where erosion was greater than 3T. These fields could be targeted 
for reduction in soil erosion.  While overall erosions rates averaged well below T, at 2.1 tons per 
acre, about 11 % of fields had erosion rates above T. 

Key players in implementation 
 Burnett County Land and Water Conservation Department

 Village of Grantsburg (Memory Lake Project)

 Burnett County Lakes and Rivers Association 

 University of Wisconsin Extension 

 Natural Resources Conservation Service 

 Department of Agriculture, Trade, and Consumer Protection 

 Department of Natural Resources

Activities to inform, educate, engage, motivate and enable citizens
 LWCD one-on-one contacts

 Workshops such as for farmer-written nutrient management plans

 Lakelines newsletter - published by Burnett County Lakes and Rivers Association in the 
spring and fall of each year.  
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 Earth Day activities such as storm drain stenciling

 University of Wisconsin Extension publications and workshops  

 Farm Bureau and other newsletters
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County Goals
The TMDL allows for 23,000 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Carlton County. This requires 4,000 lbs/yr of reduction from the estimated TMDL baseline load 
of 27,000 lbs/yr in the early 1990s. Carlton County’s required reduction ranks 10th largest 
among the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Carlton County needs 
to reduce loadings by 3,100 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 100 lbs/yr over 30 
yrs, or 310 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Carlton County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Carlton County contributing area and baseline phosphorus loading by subwatershed
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Carlton County tributary, land cover and phosphorus loading
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Where we stand today
Dairy and livestock operations have declined in this area since the early 1990’s, which have 
likely contributed to the reduction in phosphorous loading from agricultural sources.
Additionally, some of those dairy operations have converted to beef cow/calf operations while 
the landowner pursues work off the farm. Consequently, reductions in total confined livestock 
areas may have led to decreased runoff of phosphorous. 

Cost share programs implemented through the NRCS and the USDA have greatly contributed to 
the conservation efforts since the early 1990’s. Due to FOIA restrictions, detailed information on 
the specific parties that implement conservation practices and the associated water quality impact
is difficult to ascertain. However, Carlton SWCD is working with the conservation partnership 
on efforts to quantify the load reduction from the past 20 years of implementation. 
While phosphorus loading from agricultural sources may have decreased, other sources may 
have increased. One source of increased phosphorus loading may be attributable to development 
in the watershed. In late 2011, the Carlton SWCD applied for a Clean Water Partnership through 
MPCA to collect data on lakes and streams in the Kettle River Watershed. That effort was 
unsuccessful but the need remains in order to identify high phosphorus loading areas. 

Phosphorus reduction plans 
In December 2011, the Carlton SWCD received funding for an accelerated implementation grant 
from the Clean Water Funds through BWSR. Pine, Kanabec, and Aitkin SWCDs are cooperating 
on this project to form a Kettle River watershed approach. The goal of the project is to 
accumulate GIS data, implementation records and analyze the load reduction targets for HUC 12 
subwatersheds. Using a BWSR developed tool called Environmental Benefits Index (EBI), 
outreach efforts to HUC 12 subwatersheds will be prioritized in order to assess load reductions. 
Communication with private landowners in the prioritized subwatersheds will identify land use 
practices. Lastly, the design and cost of additional implementation projects will be evaluated in 
preparation for future funding opportunities. The time line for this project is 2012 -2014.  

Conservation implementation will continue though NRCS EQIP program sign-ups, the Carlton 
County By-Products program, and the SWCD state Cost Share program. The Carlton SWCD is 
working to document the impacts from this ongoing implementation. The same FOIA hurdles 
exist when working with the USDA programs.

The following table presents a general listing of the planned activities, including a timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   
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Timeframe for Planned Activities

Activity Timeframe
Estimated P 
Reduction Resources Needed Status

Methods of prioritization
Through the CWF project, an EBI tool will be used to identify target areas. See previous 
information. 

Key players in implementation
The Carlton SWCD will be the lead with assistance from the local conservation partnership 
including: Carlton County, USDA NRCS, local industry, and private landowners. 

Activities to inform, educate, engage, motivate and enable citizens
This is a broad subject that has received much discussion in the St. Croix TMDL process. At this 
time, the Carlton SWCD will continue to utilize outreach methods including town meetings, 
mailings and direct phone calls. As other tools are developed, the SWCD will likely incorporate 
them into the outreach program. 
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County Goals
The TMDL allows for 46,400 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Chisago County. This requires 21,800 lbs/yr of reduction from the estimated TMDL baseline 
load of 68,200 lbs/yr in the early 1990s. Chisago County’s required reduction ranks 3rd largest 
among the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Chisago County needs 
to reduce loadings by 16,200 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 500 lbs/yr over 30 
yrs, or 1,600 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Chisago County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus 

Chisago County contributing area and baseline phosphorus loading by subwatershed.
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Chisago County tributary, land cover and phosphorus loading. 
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Where we stand today
Quantifying changes in phosphorus loadings to the St. Croix River since the TMDL baseline 
conditions of the early 1990s is difficult. With respect to agricultural practices, there have been 
several in Chisago County that have had a significant impact on phosphorus loadings: The 
amount of animal agriculture has decreased dramatically.  A review of the county’s feedlot 
inventory shows a 70% reduction in number of dairy operations since 1997 (1997 = 73 vs. 
currently = 22).  This has resulted in a decrease in the amount of livestock on sensitive pasture 
lands and the amount of manure. It has also resulted in a decrease in the percentage of cropland 
in alfalfa and an increase in the percentage of land in corn and soybeans. According to the USDA 
Farm Service Agency:

Total Reported Acres 1998 2009

There are numerous other crops that are reported such as small grains, vegetables and fruits in 
addition to fallow land.  This is only a snapshot of the main agriculture crops grown in Chisago 
County. 

There has been a 45% reduction in Alfalfa acreage – an important crop grown by dairy farmers.   

Development of agricultural land between 1998 and 2009 may have contributed to the slight 
reduction in corn and soybean acreage.

Farming practices have changed.  In the 1990s it was common to see tillage practices that 
retained minimal (near 0%) residue on the field after harvest.  Since then, there have been 
significant improvements to tillage equipment, herbicides, and seed genetics that have resulted in 
an increase in residue retained on fields post-harvest, typically in excess of 30%.  Also in the 
1990's, farmers generally did not have comprehensive nutrient management plans. Since then,
nutrient management plans have been more widely developed and implemented. The rising cost 
of fertilizer has also contributed to reductions in its application. Available data from tillage 
transect surveys compare conditions in the mid 1990's to more recent conditions:  

Percentage of All Crop Land 1995 2007

Chisago County has also implemented a program to eliminate nearly 100% of septic systems 
characterized as “Imminent Threat to Public Health Septic Systems.” However, many failing 
systems still exist throughout the county. 
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In a majority of the urban areas of Chisago County there have been minimal efforts to increase 
the amount of treatment that stormwater receives. The one exception is in the communities of 
Center City and Lindstrom, who in 2011, with assistance from the Chisago SWCD and the 
Chisago Lakes Lake Improvement District, began implementing numerous urban BMPs to 
capture and treat previously untreated stormwater runoff.  The estimated phosphorus reduction 
total for urban BMPs installed in 2011 is 47.5 pounds/year. 

Phosphorus reduction plans
The Chisago County Local Water Management Plan (2010-2013) specifies the St. Croix Basin 
Partner’s 20% reduction by 2020 goal as Priority Concern #1. The plan identifies the following 
tasks related to this concern: 

Priority Concern #1: Reduce phosphorus loading from Chisago County to the St. Croix River to 
help meet 20% basin wide goal.

Task 1.3: Implement recommendations of Lake St. Croix TMDL Implementation Plan. 

Task 1.4: Coordinate and improve water quality monitoring and assessment capabilities 
to track progress on achievement of the recommended 20% phosphorus loading reduction 
goal for Lake St. Croix.

Additional details on the types of planned activities are explained in the county water plan, 
housed and updated by Chisago County.  At this time, a current version of the county’s water 
plan is available electronically at: www.co.chisago.mn.us/FileUpload/Library/2010-
2013%20County%20Water%20Mgmt%20Plan%207-27-2010.pdf  

Other plans with activities leading to phosphorus load reductions include:  

 TMDL Restoration and Protection Plans 
 Chisago Lakes Chain of Lakes Watershed (scheduled to be completed in 2012) 
 Sunrise River Watershed (scheduled to be completed in 2013) 
 Goose, Rush, Rock Creek Watersheds (scheduled to be completed in 2014) 
 Comfort Lake / Forest Lake Watershed (completed)
 Subwatershed Assessments 
 Urban assessments completed for the communities of Center City, Lindstrom and 

Chisago City 
 Rural assessments scheduled for 2012/2013: Rush Lake Watershed, Chisago Lakes 

Chain of Lakes Watershed, portions of the lower Sunrise River Watershed. 
 Inventory and assessment of the active gully erosion sites along the St. Croix River 

Escarpment (will be completed in early 2012). 

The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.  The 
county water plan is currently being updated and will help identify projects to be completed over 
the next ten years.
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Implementation Timeframe

Activity Timeframe
Estimated P 
Reduction Resources Needed Status

Methods of prioritization
The SWCD workload is prioritized through: 

 Development of a strong comprehensive plan (historically the SWCD has adopted the 
County Local Water Resource Management Plan as our comprehensive plan) 

 Development of an Annual Plan – details the workload for the upcoming year. 
 The completion of assessments and inventories.  Projects that are currently completed or 

planned for 2012: 
o Chisago Lakes Chain of Lakes Urban Stormwater Retrofit Assessment
o St. Croix River Escarpment Inventory and Assessment 
o Total Maximum Daily Load Restoration and Protection Plans 
o North Branch of the Sunrise River Watershed 
o Chisago Lakes Chain of Lakes Watershed
o Sunrise River Watershed
o Rock, Rush, Goose Creek Watersheds 
o Rush Lake Watershed rural assessment
o Sunrise River SWAT study 
o Lower Sunrise Priority Management Zone study 

Key players in implementation
 Chisago County (www.co.chisago.mn.us) 
 Chisago Soil and Water Conservation District (www.chisagoswcd.org) 
 Comfort Lake / Forest Lake Watershed District (www.clflwd.org) 
 Chisago Lakes Lake Improvement District 
(

)
 USDA Natural Resources Conservation Service (www.mn.nrcs.usda.gov) 
 Cities within Chisago County
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 Local stream and lake organizations 
 Friends of the Sunrise 
 MN Department of Natural Resources

Activities to inform, educate, engage, motivate and enable citizens
 Local Nonpoint Education for Municipal Officials (NEMO) training 
 Local Farmer Focus Group Meetings (A locally lead effort by the Chisago SWCD and 

NRCS office.  Meetings held to inform local farmers on current and upcoming Local, 
State, and Federal programs and priorities.)

 Weekly Conservation Notes articles highlighting current SWCD/NRCS programs in our 
local newspapers

 Chisago County Children’s Water Festival 
 Chisago County Master Gardeners Spring Bonanza Adult Education Classes 
 SWCD 4th-6th grade poster contest 
 Countywide newsletters focusing on current SWCD/NRCS programs 
 Numerous Staff presentations to local lake and river associations, schools, local 

community groups, local boards and educational workshops 
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County Goals
The TMDL allows for 32,000lbs/yr of phosphorus to be loaded to the St. Croix River from 
Douglas County. This requires 1,900lbs/yr of reduction from the estimated TMDL baseline load 
of 34,000lbs/yr in the early 1990s. Douglas County’s required reduction ranks 14th largest among 
the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Douglas County needs 
to reduce loadings by 1,400lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 50lbs/yr over 30 
yrs, or 140lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Douglas County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline
phosphorus loadings, and needed reductions. 

Douglas County contributing area and baseline phosphorus loading by subwatershed.

Area in St. Croix Basin (ac) By land use (1992 NLCD) *
County Total Ag Forest Grassland Shrubland Urban Water

Douglas 365,876 6,144 314,870 6,793 13,757 1,043 23,269 
Subwatersheds 100% 2% 86% 2% 4% 0% 6%

Lower Tamarack 5,530 85 5,122 71 5 0.0 247
Namekagon 1,128 0 1,059 24 9 25 11
St Croix 221,612 3,050 188,971 3,785 12,470 754 12,581 
Totagatic 66,316 1,664 54,531 1,806 1,239 205 6,871 
Upper Tamarack 71,291 1,344 65,187 1,107 34 59 3,560 
Baseline Loading (lb/yr) 
*** By Land use (1992 NLCD) TMDL Load 

Reduction**County Total  Ag Forest Grassland Shrubland Urban Water

Douglas 34,368 3,445 27,648 1,338 1,208 585 145 1,945
Subwatershed 100% 10% 80% 4% 4% 2% 0% 6%

Lower Tamarack 513 48 450 14 0.5 0.0 2 20
Namekagon 113 0.0 93 5 1 14 0.1 16
St Croix 20,645 1,710 16,593 745 1,095 423 78 966
Totagatic 6,343 933 4,788 356 109 115 43 409
Upper Tamarack 6,754 754 5,724 218 3 33 22 534
NOTES:
*Land use areas derived from GIS based 1992 NLCD dataset.
**TMDL load reduction = sum of land use area * difference between baseline and TMDL phosphorus export coefficient.
***Baseline load = sum of land use area * baseline TMDL phosphorus export coefficient.
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Douglas County tributary, land cover and phosphorus loading. 
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Where we stand today
The St. Croix River originates in the county at Upper St. Croix Lake near Solon Springs.  Land 
in the basin is mostly forested, with small tracts of agricultural land interspersed.  Agricultural 
land in this area tends to be managed for raising beef through grazing.  Phosphorus loading, in 
general, comes from development around lakes with some additional sources from industrial 
forest management.  As the demand for recreational opportunities and shoreland property 
increases, a decline in water quality and increased phosphorus loading can be expected.  The 
Upper St. Croix & Eau Claire Rivers Priority Watershed Project (1997-2007) provided for 
installation of shoreline conservation practices and urban best management practices that 
reduced phosphorus loading to the basin. 

There are four main subwatersheds that make up the St. Croix Basin in the county.  The Upper 
Tamarack subwatershed is located in the very southwestern corner of the county, extending into 
a small part of Burnett County.  Little water quality data is available on the watershed within this 
area because lakes are small and public access is generally not allowed.  The St. Croix & Eau 
Claire Rivers subwatershed includes all of the St. Croix River drainage below the Gordon Dam 
to Riverside in Burnett County.  Much of the watershed contains poorly drained uplands with 
many wetlands.   The Upper St. Croix & Eau Claire Rivers subwatershed are the headwaters of 
the St. Croix Basin.  Intensive development threatens water quality in the lakes within this 
subwatershed.  Several lakes have been designated by the state under NR102 as Outstanding 
Resource Waters.  However, phosphorus concentration in the lakes has increased resulting in 
increased aquatic vegetation growth and a decrease in water clarity.  The installation of the 
municipal waste collection system on Upper St. Croix Lake will help to reduce these levels over 
time.  The Totogatic River subwatershed is relatively large and extends over four counties; the 
landscape is dotted with lakes and wetlands.  Intensive development on lakes in this 
subwatershed is causing increased phosphorus loading resulting in increased turbidity and 
aquatic vegetation growth. 

The County has an existing Shoreland Zoning Ordinance authorized by NR115 that regulates 
activities within shoreland areas.  Counties may impose standards more restrictive than the state 
standards. In 1998, the Douglas County Board of Supervisors approved a Lake Classification 
System increasing minimum setbacks on the majority of Douglas County lakes and streams.  In 
2004, the Douglas County Board amended the Shoreland Zoning Ordinance to change the way 
legal pre-existing structures may be enlarged or structurally altered.  Restoring shoreland 
vegetation buffers is an important component of this amendment. 

Much conservation has been accomplished in the basin mostly through voluntary cost share 
programs and through zoning enforcement working with private shoreland owners to restore 
shorelands to native vegetation.  Forestry practices have also changed so that public and 
industrial land in the basin is managed through certified forestry programs following forest best 
management practices.  Quantifying changes in phosphorus loadings to the St. Croix River from 
private shoreland and large-scale forest management land uses is difficult.

Phosphorus reduction plans
Conservation implementation will continue through the county’s cost share program and through 
federal cost share programs.  Zoning enforcement will continue to require shoreland restoration.  
Forest management will continue to follow certification standards and best management 
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practices.  Education will continue through government and citizen groups to discuss the 
importance of conservation development.  The Douglas County Board is currently reviewing a 
conservation development ordinance that will favor planned developments that include 
conservation design principles.  Conservation activities are further outlined in the Douglas 
County Land and Water Resource Management Plan (2010 -2020). 

The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.

Activity Timeframe
Estimated P 
Reduction Resources Needed Status

Methods of prioritization
Efforts are currently prioritized in the Douglas County Land & Water Resource Management 
Plan which is formulated through citizen and stakeholder input, and approved by the Douglas 
County Board and state agencies.  Individual cost share projects are prioritized and approved by 
the Douglas County Land Conservation Committee through a priority checklist process.  The 
county’s surface water education strategy prioritizes education and outreach about protecting 
surface water quality and is contained in the county’s Land & Water Resource Management 
Plan.
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Key players in implementation
 Douglas County Land & Water Conservation Department 
 Douglas County Forestry Department 
 Douglas County Planning & Zoning Department 
 Village and Towns in the St. Croix River basin 
 Department of Agriculture, Trade, & Consumer Protection 
 Department of Natural Resources
 Natural Resources Conservation Service 
 University of Wisconsin Extension 
 Douglas County Association of Lakes and Streams 
 Upper St. Croix Lake Association 
 St. Croix Flowage Association
 Friends of the St. Croix Headwaters
 Shoreland property owners 
 Elected officials

Activities to inform, educate, engage, motivate and enable citizens
 Land and Water Conservation Department contacts
 Workshops focusing on the following topics: shoreland restoration and lawn care; forest 

BMPs for private landowners; roadside erosion control; culvert replacement; rural land 
ownership 

 Newsletter articles and press releases
 Informational brochures and other handouts distributed at local outlets and events
 Presentations for outreach to landowners 
 Annual orientation for local officials about zoning and conservation practices 
 Further development of website to include directory of regulatory, technical and financial 

assistance experts and water quality links 
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County Goals
The TMDL allows for 8,400 lbs/yr of phosphorus to be loaded to the St. Croix River from Isanti 
County. This requires 3,700 lbs/yr of reduction from the estimated TMDL baseline load of 
12,100 lbs/yr in the early 1990s. Isanti County’s required reduction ranks 11th largest among the 
19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Isanti County needs to 
reduce loadings by 2,800 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 90 lbs/yr over 30 
yrs, or 280 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Isanti County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Isanti County contributing area and baseline phosphorus loading by subwatershed
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Isanti County tributary, land cover and phosphorus loading. 
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County Goals
The TMDL allows for 39,500 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Kanabec County. This requires 10,800 lbs/yr of reduction from the estimated TMDL baseline 
load of 50,300 lbs/yr in the early 1990s. Kanabec County’s required reduction ranks 7th largest 
among the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Kanabec County needs 
to reduce loadings by 8,000 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 270 lbs/yr over 30 
yrs, or 800 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Kanabec County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Kanabec County contributing area and baseline phosphorus loading by subwatershed.
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Kanabec County tributary, land cover and phosphorus loading.
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Where we stand today
Based on Kanabec SWCD’s - BMP project records (including the Snake River Watershed 
Management Board projects) back to the year 2000, when we started recording pollution 
reduction estimates, we had 873 lbs/year of phosphorus reductions and 828 tons/year of sediment 
reductions.  

If we project these reductions back to 1990, we estimate that we had 1,667 lbs/year of 
phosphorus reductions and 1,580 tons/year of sediment reductions.  If we consider the BMP 
contributions (on similar erosion control projects) from our federal partners (NRCS), we would 
double the figures to total 3,334 lbs/year of phosphorus reductions and 3,160 tons/year of 
sediment reductions back to 1990.  

If we took in to consideration the phosphorus reductions from only nutrient management plans 
completed with NRCS in Kanabec County back to the year 2002, we estimate that there was 
approx. 2,529 acres planned.  If we used an average reduction of 15 lbs. of P/acre X 2,529 acres, 
this would add an additional 37,935 lbs/acre of phosphorus reductions back to 2002.  However, 
we don’t have much for documentation on phosphorus reductions from nutrient management 
planning, which makes it difficult to estimate.  

Our reduction estimates for the erosion type BMP’s, are based on the Board of Water and Soil 
Resources estimators and calculators.  

A growing concern in Kanabec County, as well as other areas within the Snake River Watershed, 
has been erosion and runoff issues. Of particular concern are areas where Township and County 
gravel roads transect tributaries and wetlands.  These roads require continual maintenance, 
including culvert replacements, grading, shaping, filling and plowing.  Paved County and State 
roadways also contribute a substantial amount of sediment runoff to tributaries and ditch systems 
that connect to streams and water bodies. In recent years, we have been working more and more 
with these various units of government on road side erosion and runoff projects, but do not have 
enough financial resources to make the needed water quality improvements.   

In 2009, a road side erosion project within shorelands was completed in cooperation with a local 
Township and an adjoining landowner.  Implementation of BMP’s resulted in reductions of 
sediment by 27 tons/year and phosphorous by 27lbs/year. 

Phosphorus reduction plans
Our current planning, monitoring and implementation efforts to reduce phosphorus loading in the 
county include the following projects and activities:

 Ann River subwatershed - TMDL phase II project (through MPCA) is in the process of 
finalizing the TMDL Draft Report, being prepared by the consultant.  The pollutant 
stressors include nutrients, fish, macro-invertebrates and E. coli bacteria.

 319 - Groundhouse River Implementation Plan and grant through the MPCA, to reduce 
sediment deposition by 210 tons/year and reduce fecal coliform and E. coli bacteria to 
standard levels.  The pollutant stressors include fish, macro-invertebrates (through 
sediment) and fecal coliform.   

 Clean Water Partnership - Protection Grant beginning in 2012 (through MPCA), to 
implement BMP's for water quality, forest management planning, nutrient management 
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planning, monitor the un-assessed lakes and tributaries and provide citizen outreach and 
education.  

 SWCD - State Cost Share Program, to assist landowners with planning and 
implementation of BMP's in priority areas.   

 Ag. BMP Loan Program for upgrading on-site sewage treatment systems, agricultural 
water quality improvements and erosion control structures.  

Other current activities and plans coordinated by our local partners include: 

 The Snake River TMDL - Restoration and Protection Project (through MPCA), 
administered by the Snake River Watershed Management Board.  

 The consultant has been reviewing the monitoring and land use data and will begin work 
on the Draft Report this year.  Technical meetings and Stakeholder meetings have been 
held to get input on the priority issues and areas of concern.  

 Snake River Watershed Management Plan (administered by the SRWMB) for the 
planning, protection and implementation of BMP's for water quality.  The organization 
consists of a joint powers agreement between the Counties of Kanabec, Pine, Mille Lacs 
and Aitkin.    

 Kanabec County – Comprehensive Local Water Management Plan (administered by 
Kanabec County), provides for the planning and protection of the water resources.  

Water Plan - Priority Concern #1 Goal Objectives  includes the following summary of page 5:
 Reduce phosphorus loading, sediment and soil loss to the surface waters of Kanabec 

County through the implementation of BMP’s, education, presentations and TMDL 
implementation plans.   

 Ag. BMP Loan Program for upgrading on-site sewage treatment systems (administered 
by the SRWMB).    

 The Environmental Quality Incentive Program (EQIP) and the Conservation Stewardship 
Program (CSP) for soil and water quality improvements (administered by NRCS).   

 Recent proposed development of a Geologic Atlas for Kanabec County, in cooperation 
with the University of Minnesota and the U.S. Geological Survey.

The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   
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Activity Timeframe
Estimated P 
Reduction Resources Needed Status









Methods of prioritization
Our current and future efforts will be prioritized through the following local plans, grants and 
contracts:

 Comprehensive Local Water Management Plan for Kanabec County
 The Ann River - TMDL phase II study, Draft TMDL Report and future implementation 

funds  
 The 319 - Groundhouse River Implementation Plan and grant to 2014  
 The Clean Water Partnership - Protection Grant-  2012 - 2014  
 The Snake River TMDL - Restoration and Protection Project study - 2012 

Key players in implementation 
The key players in the county in cooperation with the Kanabec SWCD will include the following 
partners and agencies:

 Snake River Watershed Management Board and the Citizens Advisory Committee 
 Kanabec County Environmental Services 
 The Technical Service Area - III serving the SWCD's in N.E. Minnesota   
 The Natural Resources Conservation Service (NRCS) 
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 Local landowners 
 Townships 
 Minnesota Pollutions Control Agency (MPCA) 
 Dept. of Natural Resources (DNR) 
 U.S. Fish and Wildlife Service (USFWS)  

Activities to inform, educate, engage, motivate and enable citizens
These activities will include the following:

 Periodic news releases, radio interviews, reports and updates to local agencies and groups 
 Workshops, field trips and tours for the public, local agencies and groups 
 Site visits with landowners to assess water quality problems for potential BMP 

implementation projects in priority areas     
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County Goals
The TMDL allows for 4,700 lbs/yr of phosphorus to be loaded to the St. Croix River from Mille 
Lacs County. This requires 1,300 lbs/yr of reduction from the estimated TMDL baseline load of 
6,000 lbs/yr in the early 1990s. Mille Lacs County’s required reduction ranks 18th largest among 
the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Mille Lacs County 
needs to reduce loadings by 1,000 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 30 lbs/yr over 30 
yrs, or 100 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Mille Lacs 
County contributing to the St. Croix River basin, land uses under TMDL baseline conditions, 
baseline phosphorus loadings, and needed reductions. 

Mille Lacs County contributing area and baseline phosphorus loading by subwatershed.
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Mille Lacs County tributary, land cover and phosphorus loading. 
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Where we stand today
There have not been significant changes in this part of the watershed as a significant portion is 
forested and was not impacted heavily by the development boom of the 1990s. In approximately 
2003, the Isle municipal waste water discharge was redirected to flow into the Knife River 
subwatershed instead of the Mille Lacs Lake subwatershed.  Several managed grazing practices 
have recently been installed within the watershed. Excerpts from the 2006-2016 Mille Lacs 
County Local Water Management Plan Assessments chapters:

Snake River Watershed 
The headwaters for three major tributaries of the Snake River Watershed are found in Mille Lacs 
County.  They are the Knife, Little Ann, and Groundhouse Rivers.   

The Snake River Watershed Management Board (SRWMB) is a four county non-regulatory joint 
powers organization working to develop and implement plans for the Snake River Watershed.  
The goals of the SRWMB are to:

 Protect property, streams and lakes from sedimentation and pollution 
 Maintain and improve the quality of water in streams, lakes, and ground water 
 Protect property from flood damages 
 Control erosion of land 
 Improve recreational and wildlife opportunities 

Knife River 
There are no cities completely within the boundaries of the Snake River Watershed in Mille Lacs 
County; however, Isle and Wahkon are close to the watershed border.  Wahkon has sewage 
treatment ponds located within the Knife River Watershed that previously did not discharge into 
the watershed, but underwent a major system upgrade and discharge has now been redirected 
toward the Knife River Watershed.  The watershed line between the Knife River and Mille Lacs 
Lake watersheds runs roughly down the middle of the Isle sewage ponds.  Discharge from the 
Isle sewage ponds drains into an unnamed wetland of the Knife River Watershed.  

Little Ann 
The Little Ann River has its origin at the Dewitt Pool located within the boundaries of the Mille 
Lacs WMA.  The minor watersheds of the Little Ann River are entirely forest and swamp areas 
in Mille Lacs County.  There is very little human disturbance which would be considered a 
pollution source in this watershed. 

Groundhouse 
The Groundhouse and South Fork of the Groundhouse Rivers have their origin in the Mille Lacs 
WMA and the Rum River State Forest.  Agricultural activities along the rivers consist of crops 
and livestock.  The entire Groundhouse watershed is approximately 85% forest and swamp land 
cover with the remaining 15% land cover as agricultural.  The crop rotation is mainly corn and 
hay with each being approximately 50% of the agricultural land cover.  The number and location 
of animal agricultural uses in this watershed may have been most recently identified in a land use 
inventory for the Groundhouse TMDL. 
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Phosphorus reduction plans
The Mille Lacs County Local Water Management Plan (2006-2016) identifies action steps to 
reduce nutrient loading to the Snake River Watershed within its Priority Concern #2: The 
Development of TMDLs for impaired waters to determine if various water resources can support 
their designated uses, and where needed, improve those that do not. 

To achieve this goal the following objective and action steps have been identified. 

Objective B:  Work with land managers, land owners and operators in Mille Lacs County, 
regardless of land use to encourage best management practices.

Action steps to implement Objective B include:

 Continue farm planning followed by implementation of recommended best management 
practices. 

 Assist with the registration and inspection of all feedlot sites in Mille Lacs County.
 Educate feedlot owners about the importance of protecting surface waters from animal 

waste runoff. 
 Provide information and technical assistant to operators regarding the appropriate 

management of animal waste.
 Provide technical and financial assistance to feedlot owners wishing/desiring to comply 

with local and state requirements.
 Educate forest owners and loggers about the impacts of harvest damage and provide 

information on best management practices (BMP), and industry BMP certifications. 
 Educate landowners about proper forest management and sustainable forestry 

opportunities, and available programs. 
 Support the efforts of the Snake River Watershed Management Board in encouraging best 

management practices to improve water quality and wise stewardship during forestry, 
grazing and agricultural crop activities.  

 Work with local government and/or state agencies to improve riverside recreation areas 
that will meet both water quality and community recreation needs.

The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   
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Activity Timeframe
Estimated P 
Reduction Resources Needed Status

Methods of prioritization
The SWCD workload is prioritized through: 

 Development of a strong comprehensive plan (historically the SWCD has adopted the 
County Local Water Resource Management Plan as our comprehensive plan) 

 Development of an Annual Plan – details the workload for the upcoming year. 

 The completion of assessments and inventories.  Projects that are currently completed 
or underway in 2012: 

o Groundhouse River TMDL Implementation Plan 

o Snake River TMDL

o Anne River TMDL 

Key players in implementation
 Mille Lacs Soil & Water Conservation District (www.millelacsSWCD.org)
 Mille Lacs County (www.co.mille-lacs.mn.us)  
 USDA Natural Resources Conservation Service (www.mn.nrcs.usda.gov) 
 Snake River Watershed Management Board(www.kanabeccounty.org) 
 DNR Forestry

Activities to inform, educate, engage, motivate and enable citizens
 Articles highlighting current SWCD/NRCS programs in our local newspapers. 
 Staff presentations to local community groups, agricultural and cattleman’s groups and 

educational workshops. 
 Private Forest Stewardship Planning. 
 The DNR BMP audit group provides random audits of private land activities, mainly 

timber sales.
 The DNR logger education program provides BMP training for loggers working on State 

land. 
 Most loggers cut for both State and private sales and the goal would be that water quality 

protection BMPs guidelines would be applied on private land as they do on State land. 
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County Goals
The TMDL allows for 9,100 lbs/yr of phosphorus to be loaded to the St. Croix River from Pierce 
County. This requires 5,500 lbs/yr of reduction from the estimated TMDL baseline load of 
14,600 lbs/yr in the early 1990s. Pierce County’s required reduction ranks 9th largest among the 
19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Pierce County needs to 
reduce loadings by 4,100 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 140 lbs/yr over 30 
yrs, or 410 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Pierce County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Pierce County contributing area and baseline phosphorus loading by subwatershed.
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Pierce County tributary, land cover and phosphorus loading. 
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Where we stand today
The Pierce County transect survey showed that soil loss decreased from 3.3 tons per acre in 1999 
to 2.2 tons per acre in 2010.  Priority Watershed program was implemented from 1999 to 2009.  
The final project report for this Priority Watershed showed sediment reductions totaled 23,200 
tons and phosphorus reductions totaled 2111 tons. 

What plans are being made to reduce phosphorus loads in the county? 

Pierce County conservation efforts include one on one work with farmers to develop nutrient 
management plans and reduce sheet and rill erosion on cropland.  We also assist livestock 
producers with waste storage facility designs.  Clean water diversions around feedlots are used 
when the feedlots are close to surface water management areas.  

The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   

Activity Timeframe
Estimated P 
Reduction Resources Needed Status

Methods of prioritization
Pierce County’s land and water resource management plan details our priority farm effort 
(http://www.co.pierce.wi.us/Land%20Conservation/index.html). We plan to use GIS to 
inventory critical areas within surface water quality management areas (SWQMA).  Efforts will 
be focused on the farms that, with conservation BMP installations, provide the most 
environmental benefit. 

Key players in implementation
Pierce County Land Conservation staff, USDA_NRCS staff, UWEX staff, Kinnickinnic River 
Land Trust (KRLT) and Wisconsin DNR. 

Activities to inform, educate, engage, motivate and enable citizens
 Small group workshops 
 e-newsletters
 newspaper articles
 one on one visits with key producer's in sub-watershed areas.
 KRLT events 
 Pierce County Fair information booth 
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County Goals
The TMDL allows for 96,400 lbs/yr of phosphorus to be loaded to the St. Croix River from Pine 
County. This requires 20,900 lbs/yr of reduction from the estimated TMDL baseline load of 
117,300 lbs/yr in the early 1990s. Pine County’s required reduction ranks 5th largest among the 
19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Pine County needs to 
reduce loadings by 16,200 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 500 lbs/yr over 30 
yrs, or 1,550 lbs/yr over 10 yrs. 

Pine SWCD has reduced the amount of phosphorus entering the St. Croix by 3,600 pounds over 
the last 20 years. The Pine NRCS has reduced the amount of phosphorus by 7,200 pounds over 
the last 20 years for a total of 10,800 pounds.  We are a little over half way of reaching our goal.   

The table and figure below provide a breakdown of the major subwatersheds in Pine County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 
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Pine County contributing area and baseline phosphorus loading by subwatershed. 
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Pine County tributary, land cover and phosphorus loading. 
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Where we stand today
The amount of animal agriculture has decreased.  In 1996, there were 125 dairy farms in Pine 
County.  In 2012, there are 69 dairy farms still operating in Pine County.  There about 8,400 less 
cattle in the county in 2009 compared to 1994.  In 2009, there were fewer than 50% of the dairy 
cows in the county compared to 1994.  The number of beef animals increased by 900 from 1994 
to 2009.  The amount of hay ground has increased by over 20%.  Development has played a role 
in the decrease of number of acres of land in farms cropland.  There is less than 62% of the land 
total land in farms in 2007 compared to 1994.  There has been a 28% decrease in acres of corn 
from 1994 to 2009.  Due to high commodity prices, the amount of acres in corn has increased 
since 2009. The amount of soybeans raised increased 2.5 times from 1992 to 2004.     

Total Reported Acres 1994 2009
Corn 
Soybeans
Hay

Total Animals 1994 2009
Beef
Milk cows
All cattle

Total Land in Farms-Cropland 1994 2007

A number of changes have occurred in agriculture and more conservation practices are being 
utilized since the early 1990’s.  Conservation and reduced tillage are being practiced more now.  
In the 1990’s, nutrient management plans were not very common.  Now, more people have them 
and use them.  Rising cost of fertilizer and implementation of nutrient management plans has 
has reduced the amount of fertilizer used.   

Between 1992 and 2004, there was a 315% increase in the amount of conservation tillage.  In 
2004, there were only 29% of the acres in reduced-till compared to 1992.  There were only 42% 
of the acres in intensive-till in 2004 compared to 1992.  The total planted acres went from 72,989 
in 1992 to 30,914 in 2004, representing a 58% decrease.  These numbers have changed in the last 
couple years as commodity prices have been high.  Between 1992 and 2004, the percentage of 
intensive-till for these two years has stayed about the same.  Since 2004, about 1,616 acres of no-
till land have been added and 3,631 acres of mulch-till have been added.  Approximately 2,850 
acres have been put in conservation crop rotations, 7,133 acres have nutrient management plans 
and 8,406 acres have prescribed grazing plans.



Implementation Plan for Lake St. Croix
Nutrient TMDL
Appendix B County Implementation Plans



. 1992 2004
Total Conservation Tillage >30% 
Residue acres
Reduced Till 15-30% Residue acres
Intensive Till <15% Residue acres

1992 2004
Total Conservation Tillage >30% 
Residue
Reduced Till 15-30% Residue
Intensive Till 0-15% Residue

Pine City has installed pervious piping and rain gardens and continues to do so as part of their 
street reconstruction projects.  The City of Sandstone has installed two commercial rain gardens 
at a new grocery store and car wash.  Most of the rest of the cities have not done a lot to treat 
storm water.   

Phosphorus reduction plans
The Pine County Local Water Management Plan (2012-2020) goals are consistent with the St. 
Croix Basin Partner’s 20% reduction by 2020 goal.  Except for about 40 square miles in the 
Nemadji Watershed in the northeast part of the county, almost all of Pine County is in the St. 
Croix Basin.  All activities in the water plan contribute to reducing the amount of phosphorus 
reaching the St. Croix.

Priority Concern #1:  Water Quality: 

A. Improving Impaired Waters

B. Maintaining Unimpaired Waters

Goal 2.2:  Participate in Lake St. Croix TMDL Process – serve on technical 
committee, conduct monitoring and host stakeholder meetings 

Goal 2.7:  Participate in TMDL Implementation Plans

More specific details on the types of activities planned are explained in the county water plan.  
The Pine SWCD administers and updates the water plan.  The current version of the county’s 
water plan is available electronically at:  www.pineswcd.com.  Click on “Programs and 
Services”.  Click on “Local Water Management”.  Click on “Pine County Local Water 
Management Plan”. 

Other plans that include activities contributing to phosphorus load reductions include:  

 TMDL Restoration and Protection Plans 
 Lake St. Croix Watershed
 Snake River Watershed
 Rock Creek Watershed (scheduled to be completed in 2014)  
 Kettle River Watershed (scheduled to start in 2015) 
 Nemadji Watershed 
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The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   

Planned Activities

Activity Timeframe
Estimated P 
Reduction Resources Needed Status

600 lbs

100 lbs

150 lbs
80 lbs

Methods of prioritization
The Pine County Local Water Management Plan (2012-2020) goals are consistent with the St. 
Croix Basin Partner’s 20% reduction by 2020 goal. 

 Development of a strong comprehensive plan (historically the SWCD has adopted the 
County Local Water Management Plan as our comprehensive plan) 

 Development of an Annual Plan – details the workload for the upcoming year 
 TMDL Restoration and Protection Plans 
 Lake St. Croix Watershed
 Snake River Watershed
 Rock Creek Watershed (scheduled to be completed in 2014)  
 Kettle River Watershed (scheduled to start in 2015) 
 Nemadji Watershed

Effort should be placed on getting more agricultural based conservation projects installed as they 
tend to reduce more phosphorus per activity.  More outreach and education is needed as buy in is 
difficult.  More staff could be used to do nutrient management plans and to individually contact 
each producer and see what practices they might consider installing or implementing.   

Key players in implementation
 Pine Soil and Water Conservation District (www.pineswcd.com) 
 Snake River Watershed Management Board
 USDA Natural Resources Conservation Service (www.mn.nrcs.usda.gov) 
 Cities within Pine County
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 Local lake and stream associations
 MN Department of Natural Resources

Activities to inform, educate, engage, motivate and enable citizens
 Grazing workshops – dairy and small ruminant 
 Local Producer Input Meetings 
 PLA Freshwater Festival for 5th graders 
 Pine County Waters Newsletter
 Staff presentations to local lake and river associations, schools, local community groups, 

local boards, and educational workshops 
 Rain Garden Design and Planting Workshops 
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County Goals
The TMDL allows for 108,000 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Polk County. This requires 53,000 lbs/yr of reduction from the estimated TMDL baseline load of 
161,000 lbs/yr in the early 1990s. Polk County’s required reduction ranks 1st largest among the 
19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% reduction by 2020, Polk County needs to 
reduce loadings by 39,000 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 1,300 lbs/yr over 30 
yrs, or 3,900 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Polk County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 
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Polk County contributing area and baseline phosphorus loading by subwatershed.

Areas (ac) (Within St. Croix Basin)

Loading (lb/yr)
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Polk County tributary, land cover and phosphorus loading.
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Where we stand today
The Polk County Transect Survey finds that the average rate of soil erosion has increased 

in all but two watersheds.
Watershed 1999 2001 2003 2005 2007 2009 2011

Polk County currently has 2 nested impaired waters at various stages in the TMDL process (see 
table below).  Activities to attain nested TMDLs may be applicable to the Lake St. Croix TMDL. 

Nested Impaired Waters within County
Waterbody Pollutant/ Stressor Status P- goals



Implementation Plan for Lake St. Croix
Nutrient TMDL
Appendix B County Implementation Plans



Major phosphorus reducing activities since 1992:

Balsam Branch Non-Point Source Priority Watershed Project 1995 - 2007 
Field Diversion 686 feet

Osceola Creek Non-Point Source Priority Watershed Project 1996 - 2007 
High Residue Management 653 acres

Horse Creek Non-Point Source Priority Watershed Project 1999 - 2009 
Critical Area Stabilization 132,731 sq. feet
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Polk County LWRD Cost Share installed practices 2000 - 2011 
Well Abandonment 37 wells

Polk County Zoning/Board of Adjustment 2001 – 2011 
Shoreline Restorations 70 sites

Amery Lakes District Protection grant
Runoff Control Ponds 2 ponds in sequence

Bone Lake Protection grant 
Rain Gardens 5 sites

Pipe Lake Protection grant 
Rain Gardens 3 sites

Balsam Lake Protection grant 
Rain Gardens 15 sites
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Deer Lake Protection grant 
Shoreline Restorations 5 sites

Big Butternut Lake Protection grant 
Runoff Control Pond 1 pond

Blake Lake Management grant 
CLP Harvest 2 semi loads/yr

White Ash Lake Management grant 
CLP Harvest 2 semi loads/yr

USDA-NRCS installed practices 2003 to 2011 
Practice Number Units

Residue & Tillage Mgmt.,  
No- Till/Strip Till/Direct Seed 238.4 acres
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Regulatory efforts to control non-point source pollution runoff since 1992 include: 
 Polk County Manure and Water Quality Management Ordinance adopted 2000 
 Polk County Non-metallic Mining Reclamation Ordinance adopted 2001 
 Shoreland Protection Zoning Ordinance adopted 2002
 Land Use Subdivision Ordinance adopted 2005 
 Stormwater Management and Erosion Control Ordinance adopted 2005 

Polk County’s current Land and Water Resource Management Plan will collaborate with state 
efforts to achieve the Basin Partner goal of 20% reduction in phosphorus loading to the St. Croix 
Basin. The plan specifically calls for the following activities which will contribute towards the 
attainment of this goal:

Goal 1, Follow Agriculture Performance Standards and Prohibitions and encourage Best 
Management Practices.

Goal 1, Conservation program implementation related to other state and federal 
programs. 

Goal 1, Follow Non-Agricultural Performance Standards and encourage Best 
Management Practices.

Goal 1, Monitor water quality. 
Goal 2, Preliminary assessment of rivers to moderate development on sensitive riparian 

areas.
Goal 3, Shoreland management. 
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Key players in implementation
 Polk County Land & Water Resources Department 
 Farmers
 Agricultural organizations
 USDA-NRCS and FSA 
 Wisconsin DATCP and DNR 
 Polk County Land Conservation Committee and Polk County Board 
 Lakeshore property owners 
 Polk County Association of Lakes and Rivers 
 Lake Associations and Lake Protection & Rehabilitation Districts
 Contractors 
 Citizens

The bad news is that despite efforts to reduce phosphorus in runoff, six more Polk County lakes 
are proposed to be added to the WDNR Impaired Waters List: 

 Wapogasset – total phosphorus 
 Loveless – total phosphorus 
 Apple River Flowage – total phosphorus 
 White Ash – total phosphorus 
 Long Trade – total phosphorus 
 Big Butternut – total phosphorus 

Requirements for attaining the TMDL within the county
Staffing: To accomplish the Lake St. Croix TMDL goal of reducing phosphorus by nearly 
53,000 lbs/yr in Polk County, the Land and Water Resources Department will need a minimum 
of 15 FTE staff.  At this time, the department has 7 FTE’s, and significant staff time is spent 
generating revenue.  Staff funding must be sufficient to allow all field staff, support staff and 
administrative staff to work exclusively on plan goals without the distraction of finding revenues 
to maintain staff levels.

Funding: To reduce 53,000 pounds of phosphorus using conventional methods will require 
roughly $53 million.   

Civic Engagement: A robust strategy to engage farmers, lakeshore owners, and citizens will be 
essential to accomplish the goals of the TMDL Plan.

Tools: A better practice installation tracking tool is needed.  Preferably one which is GIS based 
and easily updated with plans, performance standards, maintenance schedules, etc. 

Policy Changes: Just as the world continues to increase carbon emissions far past the point of no 
return without more than passing comments from politicians, so too does the state continue to 
tolerate surface water and ground water degradation without serious change in policies or 
priorities.  We need strong mandates that require all sectors of land users to reduce runoff to 
sustainable levels.  We also need the agricultural industry itself to become sustainable, which 
would require major changes in federal farm policy and national economic policy. 
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County Goals
The TMDL allows for 150 lbs/yr of phosphorus to be loaded to the St. Croix River from Ramsey 
County. This requires 60 lbs/yr of reduction from the estimated TMDL baseline load of 210 
lbs/yr in the early 1990s. Ramsey County’s required reduction ranks 19th largest among the 19 
counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Ramsey County needs 
to reduce loadings by 45 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 1.5 lbs/yr over 30 
yrs, or 4.5 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Ramsey County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Ramsey County contributing area and baseline phosphorus loading by subwatershed.
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Ramsey County tributary, land cover and phosphorus loading. 
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County Goals
The TMDL allows for 10,300 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Sawyer County. This requires 1,500 lbs/yr of reduction from the estimated TMDL baseline load 
of 11,800 lbs/yr in the early 1990s. Sawyer County’s required reduction ranks 17th largest among 
the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Sawyer County needs 
to reduce loadings by 1,100 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 40 lbs/yr over 30 
yrs, or 110 lbs/yr over 10 yrs.

The table and figure below provide a breakdown of the major subwatersheds in Sawyer County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

Sawyer County contributing area and baseline phosphorus loading by subwatershed.
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Sawyer County tributary, land cover and phosphorus loading. 
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County Goals 
The TMDL allows for 84,000 lbs/yr of phosphorus to be loaded to the St. Croix River from St. 
Croix County. This requires 49,000 lbs/yr of reduction from the estimated TMDL baseline load 
of 133,000 lbs/yr in the early 1990s. St. Croix County’s required reduction ranks 2nd largest 
among the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, St. Croix County needs 
to reduce loadings by 36,000 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 1,200 lbs/yr over 30 
yrs, or 3,600 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in St. Croix County 
contributing to the St. Croix River basin, land uses under TMDL baseline conditions, baseline 
phosphorus loadings, and needed reductions. 

St. Croix County contributing area and baseline phosphorus loading by subwatershed 
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St. Croix County tributary, land cover and phosphorus loading 
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Where we stand today
Unknown at this point. 

Phosphorus reduction plans
Key steps of adaptive implementation include monitoring, prioritization, technical assistance, 
implementation, and performance assessment.

 UW Extension field monitoring 
 Soil Sampling
 WAV Program implementation
 USGS Stream Gauging
 Producer Led / Performance based Watershed Management 

The County Water Plan (LWRMP Date/County web link provided at prior meeting) specifies the 
following important goals and activities related to adaptive implementation of the Lake St. Croix 
TMDL:

Goal #1: Protect and enhance groundwater resources
Goal #2: Protect and enhance surface Water resources

Other efforts within the County related to achieving the Lake St. Croix TMDL: 

 Farmland Preservation (Landowner participation and County Staff review) 
 County Land and Water Resource Management Cost Share Program 
 Lake Mallalieu/Willow River TMDL Implementation Plan
 Kinnickinnic River Land Trust Strategic Plan
 Squaw Lake Implementation Plan
 City of Hudson transition to MS4 designation 

Desired/Expected strategies to implement:
 Lake Mallalieu/Willow River TMDL Implementation Plan
 Prioritizing EQIP cost share program as primary funding mechanism 
 PI indexing in Willow Rivers’ top “P” and “sediment” yielding subsheds 
 Formulate a 5 county producer led/performance based watershed structure 

Resource needs for implementing motivational/education
 One halftime position

The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   
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Planned Activities

Activity Timeframe
Estimated P
Reduction Resources Needed Status

Key players in implementation
 St. Croix County Land and Water Conservation Department 
 St. Croix County Planning and Zoning Department 
 USDA – Natural Resource Conservation Service 
 Willow River Rehabilitation District
 Squaw Lake Management District
 Cedar Lake “Lake Association”
 Lake Mallalieu “Lake Association”
 Kinnickinnic River Land Trust 
 West Wisconsin Land Trust 
 St. Croix County Sportsman’s Alliance 
 City of Hudson 
 Village of North Hudson 
 City of New Richmond 
 Trout Unlimited
 Ducks Unlimited
 U.S. Fish and Wildlife 
 Farm Bureau
 Wisconsin DNR 
 Environmental Protection Agency 
 University of Wisconsin Extension 
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Activities to inform, educate, engage, motivate and enable citizens
Existing County Civic Engagement Activities:

 Artful raingarden program
 Rain as a Resource program
 Tree sale program
 Lake St. Croix/Willow River Stakeholder meetings
 UW Extension Agronomic field days 
 Annual Farm City Event 
 St. Croix County Fair 
 Lake Association Meetings
 Lake Mallaieu/Willow River Stakeholder Meetings
 Bi Annual Newsletter
 Town meetings 
 Producer Led Engagement Strategy
 Technical Assistance
 County Information and Education Program 
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County Goals
The TMDL allows for 51,300 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Washburn County. This requires 10,700 lbs/yr of reduction from the estimated TMDL baseline 
load of 62,000 lbs/yr in the early 1990s. Washburn County’s required reduction ranks 8th largest 
among the 19 counties in the basin. 

To achieve the St. Croix Basin Partners’ goal of 20% Reduction by 2020, Washburn County 
needs to reduce loadings by 7,900 lbs/yr by the year 2020. To attain this goal, activities must be 
implemented that achieve an average annual rate of phosphorus reduction of 260 lbs/yr over 30 
yrs, or 790 lbs/yr over 10 yrs. 

The table and figure below provide a breakdown of the major subwatersheds in Washburn 
County contributing to the St. Croix River basin, land uses under TMDL baseline conditions, 
baseline phosphorus loadings, and needed reductions. 

Washburn County contributing area and baseline phosphorus loading by subwatershed.
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Washburn County tributary, land cover and phosphorus loading. 
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Where we stand today
It is extremely difficult to estimate changes in phosphorus loading since the early 1990’s.   
Complex factors contribute to the overall phosphorus load that enters the water bodies draining 
to the St. Croix.  Without comprehensive modeling to examine phosphorus reduction over the 
last twenty years, it is simply not possible to quantify the progress.  However, there are certain 
generalizations that can be made based on observed or documented changes since that time.  

Cropland
The croplands in Washburn County are generally concentrated in southwestern and south central 
portion of the county, and primarily drain into the Clam and Yellow River subwatersheds.  
Concern regarding cropland is generally low in the county because of the limited amount of 
cropland and the low erosion rates.  Transect surveys were conducted annually from 1999 until 
2004.  These surveys provided information about erosion rates from cropland.  The Washburn 
County soil loss average is 1.4 tons per acre, well below the average annual tolerable soil loss 
rate for Washburn County of 4.4 tons per acre. 

Changes in farming practices and crop prices have had an impact on soil loss from cropland 
since the early 1990’s.  Much more dairy farming existed at that time so many rotations included 
hay.  With the loss of dairy cows there has been an increase in the percentage of rows crops 
which are more erosive.  Additionally, the high commodity prices for corn and soybeans have 
led to an increase in the amount of cropland harvested.  The amount of cropland harvested 
increased from about 35,484 acres in 2002 to 38,679 acres in 2007.   

Livestock    
The number of cattle and calves decreased from 14,058 in 1992 to 9,684 in 2007. The percentage 
of dairy cows remained the same from 1992 to 2007, about 28%. The percentage of beef cows, 
however, increased from 15% in 1992 to 26% in 2007. Generally speaking, fewer cattle out on 
the landscape may mitigate runoff containing manure to surface water and streambank erosion. 
However, reduction in dairy cattle also results in less cropland planted to hay crops and more 
planted to row crops such as corn and soybeans.  This makes it very difficult to assess how these 
changes over time have impacted phosphorus loading to the St. Croix Basin.   

Shoreland Development
Perhaps the single largest land use change since the early 1990s has been the increase in 
development around the lakes of Washburn County.  There have been several periods of rapid 
development, even though the current economy has slowed and development is minimal.  The 
2010 Census showed there are 12,979 housing units in Washburn County, which is an increase 
of 1,725 resident households since 2,000.  Such an increase has undoubtedly placed additional 
burdens on our lakes and rivers in terms of sediment and phosphorus runoff.  It is difficult to 
determine how these changes have affected runoff and water quality though without a significant 
modeling effort. 
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Major phosphorus-reducing activities completed since 1992
Such accomplishments usually require staff and Best Management Practice (BMP) funding, so a 
historical look at department funding is appropriate. The Department of Agriculture, Trade and 
Consumer Protection (DATCP) has been providing staffing funds to Washburn County since 
1992.  Over this time period, DATCP provided $1,392,120.00 to Washburn County for staff.  
However, the yearly awards were minimal until 1999 when the amount received was significant 
enough to create a County Conservationist position. A number of counties in northern Wisconsin 
were able to create these positions for the first time with the funding from DATCP.   The 
following year, Washburn County also created a Conservation Specialist position to provide 
additional support in practice design and installation.  While having these two positions within
the department made it possible to provide the technical services the public was demanding, the 
recent downturn in the economy and state government cuts are now jeopardizing these positions. 
The cost-sharing funding from DATCP began in 2000, but the amounts available each year have 
been low.  Washburn County has been allocated $455,426.00 in cost-share funding from DATCP 
over that 12-year period.  While the department was eligible for $60,000 for several years, it has 
dropped to only $20,000 annually for the last 3 years. With such a limited amount of funding 
available, progress can be slow.  

With minimal staff and BMP cost-sharing available, department focus has been placed on the 
priorities as shown in the Washburn County Land & Water Resource Management Plan.  The 
first version of the plan was drafted in 1999 and has gone through 2 revisions since then.  The 
major goals in the 10-year plan are listed as follows:  

1. Protect and restore aquatic and near shore fish and wildlife habitats and encourage their 
appreciation.    

2. Protect and enhance lakes, streams, and wetlands by managing nutrient and sediment 
inputs. 

3. Balance outdoor water and shoreland experiences to minimize conflicts among users and 
impacts to the natural environment.

4. Protect groundwater quality to supply clean water for drinking and recharging lakes and 
streams.

5. Preserve and protect natural areas and agricultural lands from the negative impacts of 
development. 

With 943 lakes, 18 impoundments, and 60 streams in the county, the focus of the limited staff 
and financial resources has been these water bodies.  Recreation and tourism represents a 
significant portion of the counties’ economy so it makes sense to focus on lake protection and 
enhancement. Generally in our department this means committing technical and financial 
resources to lakeshore or streambank projects, but it could also mean an agriculture practice if 
the NR 151 Ag Performance Standard rules were involved.  Fortunately, Washburn County does 
not have a significant number of Ag Performance Standard issues.  Nearly all of the agricultural 
practices installed in Washburn County in the last 8 – 10 years have been installed by NRCS 
staff through EQIP funding. 

A second source of significant funding has been through the Department of Natural Resources 
Aquatic Invasive Species (AIS) program.  Washburn County has benefitted greatly from this 
competitive grant program. Since 2006, the Land and Water Conservation Department has 
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secured AIS grants in excess of $350,000 primarily to fund an Aquatic Invasive Species 
Specialist position.  The goals and activities of the Aquatic Invasive Species program generally 
do not lead to reduced phosphorus levels, however.  

Phosphorus Reduction Plans
The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   

Activity Timeframe
Estimated P 
Reduction Resources Needed Status

Methods of prioritization
The Washburn County Land and Water Resource Management Plan provides a strategy for 
achieving each of the goals listed above.  Some of the goals can be achieved primarily through 
shoreline protection and shoreland habitat restoration.  Generally this work is to be done 
wherever and whenever possible to restore lakeshore habitats.   

The agricultural BMP’s need to be completed using the Agricultural Performance Standards 
implementation strategy, which considers cropland erosion a lower priority than runoff from 
livestock facilities.  NR 151 activities are prioritized in the Washburn County Land and Water 
Plan as follows: 

Livestock Facilities
Priority Farms will be selected based on a combination of geographic and resource 
characteristics.  A list of farms in the county will be narrowed down based upon geographic 
location.  Then the highest priority farms will be selected using resource factors including 
evidence of performance standard violations, high potential for groundwater contamination, and 
nutrient management plan status.  The Washburn County Land and Water Conservation 
Department will visit all livestock farms within the plan implementation period.



Implementation Plan for Lake St. Croix
Nutrient TMDL
Appendix B County Implementation Plans



Targeting Soil Loss from Cropland
Areas will be targeted for conservation practices using the following criteria:

 the total amount of erosion occurring; 
 the extent to which current estimated erosion rates for cropland fields exceed the soil 

erosion standards; 
 the off-site damages, including water degradation caused by soil erosion; 
 the extent to which the soil erosion is preventable; 

the cost of preventing erosion; 
 the feasibility of implementing the erosion control strategy; and
 other factors to be identified by the Land Conservation Committee. 

Key players in implementation
 Washburn County (www.co.washburn.wi.us)
 Washburn County Land and Water Conservation Department              

( www.co.washburn.wi.us/departments/landwatercons)
 USDA Natural Resources Conservation Service (www.wi.nrcs.usda.gov)
 WI Department of Natural Resources
 Department of Agriculture, Trade, and Consumer Protection 
 University of Wisconsin Extension 
 Washburn County Lakes and River’s Association (www.wclra.org)

Activities to inform, educate, engage, motivate and enable citizens
 One-on-one contacts
 Staff presentations to local lake associations, schools, local town boards and educational 

workshops. 
 On the Waterfront newsletter – published by Washburn Lakes and Rivers Association. 
 Monthly Conservation Notes articles highlighting current LWCD/NRCS programs in our 

local newspapers.
 University of Wisconsin Extension publications and workshops 
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County Goals
The TMDL allows for 31,300 lbs/yr of phosphorus to be loaded to the St. Croix River from 
Washington County. This requires 15,700 lbs/yr of reduction from the estimated TMDL baseline 
load of 47,000 lbs/yr in the early 1990s. Washington County’s required reduction ranks 6th 
largest among the 19 counties in the basin. 

The table and figure below provide a breakdown of the major subwatersheds in Washington 
County contributing to the St. Croix River basin, land uses under TMDL baseline conditions, 
baseline phosphorus loadings, and needed reductions. 

Washington County contributing area and baseline phosphorus loading by subwatershed.

According to the assumptions in Table 1, to achieve the St. Croix Basin Partners’ goal of 20% 
Reduction by 2020, Washington County needs to reduce loadings by 9,400 lbs/yr. To attain this 
goal, activities must be implemented that achieve an average annual rate of phosphorus reduction 
of 310 lbs/yr over 30 yrs, or 940 lbs/yr over 10 yrs. 
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Washington County tributary, land cover and phosphorus loading. 
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Quantifying changes in phosphorus loadings to the St. Croix River since the TMDL baseline 
conditions of the early 1990s is difficult. Rapid urbanization occurred within the county, 
primarily converting agricultural land to suburban and commercial land uses.  Most of these 
changes occurred in the central portion of the county (e.g. Brown’s Creek Watershed and Valley 
Branch Watershed).  Land use changes were less dramatic in the northern and southern portions 
of Washington County.  During this period of time, stormwater management was being required 
by the cities and county – first with rate control ponds and later with more innovative practices.  
In the early 2000s the watershed districts began implementing stricter development standards 
(including volume control).

Because very limited data are available to assess these changes and the implementation of 
volume controls did not begin until the 2000s, a no net change in loading as a result of land use 
changes is assumed.  However, during this same time frame there have been hundreds of best 
management practices (BMPs) implemented in Washington County. 

According to the Washington County Soil and Water Conservation District’s BMP database, 638 
practices have been installed since the early 1990s.  This database is not all inclusive and current 
condition of all of these practices (especially the older BMPs) has not been field verified. 
However, this is the best source of information available for estimating load reductions since the 
early 1990s.  Total Estimated Retrofit Load Reduction:  1,068 lbs/yr. 

To further refine the estimated progress for Washington County, annual loading data from 
multiple monitoring locations and adjustments based on non-contributing areas have been 
evaluated.  

Baseline Loading (lb/yr) TMDL Load 
Reduction

Adjusted 
Loading*

Revised TMDL 
Load 

Reduction***
Monitored 
Loading**

Revised TMDL 
Load 

Reduction***County Total

* As noted in the TMDL Report, “for Valley Branch, Browns, [snip], actual P loads are estimated to be smaller than 
those shown here by 40%, 76%, [snip] respectively, based on non-contributing area percentages.”  Further, 
approximately 50% of the land area of Trout Brook is non-contributing.
**Silver Creek, Sunrise River, and Trout Brook based on 2011 monitoring (which appears to be a below average 
runoff year).  Brown’s Creek and Valley Branch based on 9 years of data.  
*** 32% of actual loads.  If the adjusted and monitored loads are comparable, the monitored load is used 

Incorporating the non-contributing areas into the total load reduction reduces the total load 
reduction by 4,130 lbs.  Further, the monitoring information in the table above demonstrates that 
many of the tributaries may already be achieving the targeted annual loads.  These monitored 
values are listed for reference purposes and are used to justify extending the implementation 
timeline.
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Revised Load Reduction Goal for Washington County:  (11,598 lbs/yr – 1,068 lbs/yr) = 10,530 lbs/yr.
Revised Annual Load Reduction Targets: 

10,530 lbs/yr / 8 yrs = 1,316.25 lbs/yr 

10,530 / 15 yrs = 702 lbs/yr

10,530 / 20 yrs = 526.5 lbs/yr ===  Target Retrofit Annual Load Reduction Goal!

Phosphorus reduction plans
Multiple efforts are underway to reduce P loads to the St. Croix, including collaborations 
between the tributary watershed organizations, municipalities, Washington Conservation 
District, Washington County, Natural Resource Conservation Service, and private landowners.  
Funding for implementing these activities come are derived local, state and federal sources.  

Load reductions can come from a variety of activities, including: Regulation, New Development 
Standards, Redevelopment Standards, Retrofits, Municipal O&M, and Education/Source 
Reduction.  Some of these activities are currently supported, others are not. 

The portion of load reduction necessary from each of these broad categories of activities varies 
depending on the land use, land cover, landscape, ownership and a variety of other factors. 

All of the watershed organizations in Washington County have active watershed plans that 
include BMP retrofit programs.  These BMP retrofit programs are implemented as partnerships 
between the WDs, WCD, and landowners.  Implementation has been increasing over the past 
few years:

WCD/Partner BMP Retrofits Installed by Year

The WCD currently has a collaborative target of 100-200 BMP retrofits per year with estimated 
annual load reductions between 200-300 pounds per year.  To increase the load reduction to 
achieve the goals of the TMDL, additional resources are needed and are summarized in the table 
below. 

The following table presents a general listing of the planned activities, including timeframe for 
implementation, approximate phosphorus reductions expected, resources needed, and status.   
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Activity Timeframe Estimated P Reduction

Additional Resources 
Needed to achieve 

500#/yr Status

Methods of prioritization
Local BMP retrofits will be prioritized through the completion of subwatershed analysis and 
cost-benefit analysis.  BMPs and other activities implemented by the WDs, County, and others 
will be prioritized on an annual basis as part of their CIP and budget process.  It is unclear how 
the state will prioritize implementation of their regulatory programs. 

Key players in implementation
Activity Key Players

Activities to inform, educate, engage, motivate and enable citizens
The East Metro Water Resource Education Program (EMWREP) is a partnership that was 
formed in 2006 to develop and implement a comprehensive water resource education and 
outreach program for Washington County (and a small portion of Ramsey County), MN.  The 
purpose of the EMWREP partnership is to educate the public and various other target audiences 
within the EMWREP region about the impacts of non-point source pollution on local lakes, 
rivers, streams, wetlands and groundwater resources and engage people in projects that will help 
to protect and improve water quality in the region.  EMWREP is guided by a steering committee 
comprised of representatives from each of the 17 partner organizations. The committee generally 
meets twice a year to provide recommendations on the program budget and activities. The 
EMWREP educator sends a quarterly e-newsletter to all partners’ staff, council members and 
board members, and communicates one-on-one with individual partners on projects throughout 
the year. The EMWREP education plan is revised every two to three years to accommodate 
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changing priorities and new target audiences. In addition, the EMWREP educator prepares an 
annual report on program activities and provides outreach data and statistics for partners’ MS4 
Permit reports. All EMWREP reports, plans, print materials and news articles are available on-
line at www.mnwcd.org/emwrep.  See attached EMWREP 2011 Annual Report for more details. 
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Accounted 
for since 
Baseline

2012 2013 2014 2015 2016 2017 2018 2019 2020

Remaining 
Reduction 

Needed 
(lbs/yr)

Phosphorus 
Reduction Goal 
from Baseline

(lbs/yr)

County State

Reductions Achieved (lb/yr)


