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xecutive Summary
Minnesota Nutrient Reduction Strategy

The draft Minnesota Nutrient Reduction

Strategy (Strategy) will be available for public
review and comment from October 7, 2013, to
December 18, 2013. The conversation which
begins during this comment period will be
integrated to strengthen the recommendations
contained in the Strategy. Once finalized, this
initial iteration of the Strategy will serve as a
guide for the reduction of nutrients in waters
throughout Minnesota, providing additional
data and information for future

improvements.

Excessive nutrient levels pose a substantial Figure 1. Major drainage basins in Minnesota.

threat to Minnesota’s lakes and rivers, as well

as downstream waters including the Great Lakes, Lake Winnipeg, the Mississippi River, and the Gulf
of Mexico. A number of federal, regional, and state initiatives drive the need for a statewide nutrient

reduction strategy in Minnesota.

At the federal level, the U.S. Environmental Protection Agency (EPA) focus on statewide nutrient
reduction planning served as a key driving force for Minnesota’s Strategy development. Regionally,
Minnesota’s involvement in the Mississippi River/Gulf of Mexico Watershed Nutrient Task Force also
served as a driving force. In recent decades, nutrient issues downstream of Minnesota have reached
critical levels, including the effect of nutrients in the Gulf of Mexico which resulted in a dead zone,
eutrophication issues in Lake Winnipeg, and algal blooms in the Great Lakes. Several state-level
initiatives and actions highlighted the need for a statewide strategy that ties separate but related

activities together to further our progress in making nutrient reductions.

The Strategy guides state-level programs to achieve nitrogen and phosphorus reductions within
Minnesota water bodies to enhance the health of aquatic life, improve public health and safety, and

increase the recreational potential of Minnesota’s numerous lakes, rivers, and streams, as well as the

Review Draft 10-7-13



health of the groundwater supply. In addition, nutrient reductions will also benefit the Gulf of Mexico
hypoxia problem and other waters downstream of Minnesota, including Lake Winnipeg and Lake
Superior. The theme of the overall Strategy is A Path to Progress in Achieving Healthy Waters, which

includes the following:

e Defining progress with clear goals
e Building on current strategies and success
e Prioritizing problems and solutions

e Leading to local implementation

Successful implementation of the Strategy will require broad agency support, coordination, and
collaboration. An interagency coordination team (ICT), representing ten state agencies, helped develop

the Strategy.

Goals and Milestones

The Strategy includes goals and milestones for nutrient reduction at multiple scales including basin
(e.g., Mississippi River Basin at the state line) and watershed (e.g., 8-digit hydrologic unit code [HUC 8]
watersheds) (Table 1). Progress towards goals and milestones can be tracked over time to determine if
strategies are successful and where additional work is needed. Several existing efforts establish
nutrient reduction targets for large drainages within Minnesota and provide a suitable framework for
load reduction goals. In addition, the Strategy includes a groundwater/source water protection goal to

address groundwater as a drinking water source.

Table 1. Basin-wide nutrient reduction goals

Basin Phosphorus reduction goal Nitrogen reduction goal
Lake Superior ® Maintain 1979 conditions Qualitative — continued implementation of
specific nutrient management programs

Lake Winnipeg b 10 percent reduction from 2003 13 percent reduction from 2003 conditions
conditions

Mississippi River * 45 percent reduction from average 45 percent reduction from average 1980—
1980-1996 conditions 1996 conditions

Statewide Groundwater/ | No goal identified Qualitative — achieve and maintain drinking

Source Water ° water standards

a. Great Lakes Water Quality Agreement of 1978, amended by a protocol signed November 18, 1987.

b. 2003 Lake Winnipeg Action Plan (Manitoba Water Stewardship Division, 2003); Provisional goal, to be revised once the Red River/Lake
Winnipeg strategy is complete. Lake Winnipeg Goals are expected to change in the near future, resulting in additional load reduction
needs.

c. 2008 Gulf Hypoxia Action Plan; Provisional goal; Includes drainage associated with Missouri, Des Moines, and Cedar rivers.

d. Based on 1989 Minnesota Groundwater Protection Act.




In addition to goals, milestones serve as interim measures of progress. Milestones provide a step-wise

approach to meeting basin goals for nutrient reduction and can take into account the changing

landscape, regulatory environment, and available best management practices (BMPs). Milestones are

an important component of the Strategy due to a variety of factors:

Adoption of future water quality standards will drive point source reductions in some

watersheds; the timing of standards adoption is critical to long-term planning.

Additional research and successful pilot demonstrations are required for several types of point

and nonpoint source BMPs before widespread adoption can be expected.

Effective nitrogen reductions at wastewater treatment facilities require several years of planning.

The milestones are phased over time, depending on parameter and basin. Table 2 presents the

milestones, which are based on reducing basin outlet loads to eventually achieve the goals. Strategies

and target dates will be adjusted through an adaptive management process.

Table 2. Milestones

Basin Pollutant Phase 1 Milestone Phase 2 Milestone Phase 3 Milestone
o Phosphorus Achieve 35% reduction Achieve 45% Meeting goals, no
Mississippi River P from baseline by 2025 % | reduction goal net increase
(Includes the Cedar, Achi 0%
Des Moines, and Nit Achieve 20% reduction Cd |e\£.e ; ° Achieve 45%
Missouri Rivers) Itrogen from baseline by 2025 ° reduction from reduction goal
baseline
Achieve 10% reduction Adapt goals, if necessary, based on
o Phosphorus . . - .
Lake Winnipeg € goal by 2025 international joint efforts with Canada
(Red River Only) Nitrogen Achieve 13% reduction | Adapt goals, if necessary, based on
g goal by 2025 international joint efforts with Canada
Phosphorus Achieve 3% reduction Meeting goals, no net increase
Lake Superior goal by 2025 ’
Nitrogen Maintain protection
Statewide
Groundwater/ Nitrogen Meet goals of 1989 Groundwater Protection Act
Source Water

a. Itis important to note that active phosphorus reduction began with the completion of the Detailed Assessment of Phosphorus Sources
to Minnesota Watersheds (Barr Engineering 2004) and Phosphorus Strategy adopted by MPCA’s Citizens’ Board in 2000.

b. While the baseline for nitrogen reduction is established as prior to 2000, no active strategy has been established since that time to
coordinate actions.

c. Milestones to be revised upon completion of the Red River/Lake Winnipeg strategy.



This Strategy emphasizes the need to base HUC8 watershed nutrient goals on the downstream needs
outside of the HUCS8 watersheds, in addition to needs within the HUCS8 watershed. HUCS8 watershed
milestones are derived from the basin milestone, and apply to all HUCS8 watersheds within the
respective basin (e.g., all HUCS8 watersheds in the Mississippi River Basin should reduce nitrogen by 20
percent from baseline conditions). In the future, additional data and analysis might support local

milestone goals that are specific for each watershed.

Water Quality Standards

Nitrate and eutrophication water quality standards for protection of Minnesota’s water resources are
important components of the Strategy. Both the existing lake and proposed river eutrophication
standards (RES) in Minnesota include phosphorus, but they do not include nitrogen. Eutrophication
standards were promulgated for lakes in 2008, and finalization of the RES should occur in 2014. Nitrate

toxicity standards to protect aquatic life in surface waters of the state are expected by about 2015.

Phosphorus loading is often directly related to total suspended solids (TSS) in rivers, especially during
moderate to high flow events. Minnesota has existing standards for turbidity and plans to replace the
turbidity standards with TSS standards. Current turbidity total maximum daily loads (TMDLs) have a

TSS surrogate to facilitate the calculation of load allocations.



An evaluation of the data indicates that meeting in-state lake and proposed RESs will likely result in
meeting the basin-wide goals for phosphorus reduction. For example, Lake Pepin, a riverine lake on
the Mississippi River, requires an approximate 43 percent phosphorus load reduction compared to pre-
2006 conditions to meet a proposed site-specific standard for the lake. Lake Pepin’s watershed includes

over half of Minnesota.

Downstream reduction needs will drive nitrogen reductions (e.g., Gulf of Mexico and Lake Winnipeg).
At this time, existing local surface and groundwater nitrogen standards will not drive enough change

to protect out-of-state waters due to limited nitrogen impairments in the state.

Promulgation of numeric water quality standards will provide more tools to protect and restore
Minnesota’s waters and make progress toward meeting goals to reduce Minnesota’s contribution of
nutrients into downstream waters such as the Gulf of Mexico and Lake Winnipeg. Minnesota’s Strategy
is being developed in consideration of the state-level programs, efforts, and goals which can aid local
governmental units in addressing nutrients within their HUCS8 watersheds and thereby achieve these

multipurpose goals.

Evaluating Recent Progress

Understanding the progress made since the baseline conditions is a key component of the Strategy.
Recent Progress is quantified through available program data and helped to define meaningful Phase 1

Milestones.

Sixteen regional, state, or federal programs were identified as key nutrient-reducing programs in
Minnesota. Each of these programs provided input on quantifying outputs or outcomes associated
with program implementation. Data from the Natural Resource Conservation Service (NRCS)
Environmental Quality Incentives Program (EQIP), the Reinvest in Minnesota Program (conservation
easements), and Minnesota’s eLINK database, which tracks state-funded nonpoint source BMPs, were
compiled from 2000 to present. Reductions in wastewater nutrients were also quantified. These
programs and the BMPs chosen for quantification are indicators of program implementation and are
thus applied as Recent Progress against the reductions needed to meet basin goals and milestones

(Figure 2 and Figure 3).

This Strategy addresses the gap between Recent Progress and Phase 1 Milestones.



Executive Summary

M Baseline ®RecentProgress M Milestone 1 Goal

120%

100%

80%
60%
40%
20%

0%

Mississippi River Lake Winnipeg Lake Superior

Figure 2. Summary of recent trends in phosphorus source loads by major basin.

Notes:
Recent Progress is the percent of baseline load remaining after accounting for estimated reductions since 2000.
The Lake Winnipeg Milestone 1 and Goal are expected to change in the near future, resulting in additional load reduction needs.

M Baseline ®RecentProgress M Milestone 1 Goal
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Mississippi River Lake Winnipeg

Figure 3. Summary of recent trends in nitrogen source loads by major hasin.

Notes:

There is not a reduction goal for nitrogen assigned in the Lake Superior Basin.

Recent Progress is the percent of baseline load remaining after accounting for estimated reductions since 2000.

The Lake Winnipeg Milestone 1 and Goal are expected to change in the near future, resulting in additional load reduction needs.

Minnesota Nutrient Reduction Strategy Review Draft 10-7-13



Executive Summary

Priority Management Areas

Priority management areas are based on priority sources and watersheds. Targeting implementation
activities to priority sources in high-priority watersheds is a potential cost-effective approach to achieve
initial nutrient reductions. It is important to recognize that while prioritization is an effective
management tool for directing limited resources, significant reduction targets to meet the Strategy

goals cannot be achieved through implementation in a limited number of high-priority watersheds.

Priority sources are based on studies that identified the sources of nutrients in Minnesota water (Barr
Engineering 2004; MPCA 2013). Priority sources are determined on the basin scale, although it should
be noted that different sources might be more or less important at the local scale. Priority sources could
differ depending on the scale at which reductions are needed and could be adjusted through local and
regional planning processes. There are also sources that cannot be reliably reduced by local or regional
scale implementation activities, including atmospheric deposition and loads from forested areas.

Therefore, this initial iteration of the Strategy does not consider these sources as priority sources.

Table 3. Priority sources

Basin Priority phosphorus sources Priority nitrogen sources

Mississippi River Cropland runoff, permitted point sources, | Agricultural tile drainage and cropland
and streambank erosion groundwater b

Lake Superior Nonagricultural rural runoff ?, permitted | Permitted point sources
point sources, and streambank erosion

Lake Winnipeg Cropland runoff and nonagricultural rural | Cropland groundwater
runoff

a. Includes natural land cover types (forests, grasslands, and shrublands) and developed land uses that are outside the boundaries of
incorporated urban areas.
b. Refers to nitrogen leaching into groundwater from cropland land uses.

Priority watersheds represent those watersheds with the highest nutrient yields (loads normalized to
area) or contain a large proportion of potentially impaired segments based on the proposed RES. Figure

4 identifies these watersheds.

Minnesota Nutrient Reduction Strategy Review Draft 10-7-13



Phosphorus Priorities Nitrogen Priorities

Figure 4. HUC8 watershed priorities (Lauke Superior Basin not evaluated for nitrogen).

Nutrient Reduction Strategies

Development of the Strategy builds on previous implementation efforts in the state. Working toward

the milestones over time requires a significant amount of coordination and communication at a

statewide level. Infrastructure will be necessary to support coordination and communication among

the various partners. The first set of recommended strategies focus on developing and sustaining the

necessary infrastructure to support coordinated implementation and communication on progress over

time. These recommendations include the following;:

Create accountability team and coordinating mechanism to integrate Strategy with other efforts.

Develop a statewide Strategy education/outreach campaign.

Integrate basin reduction goals with watershed planning efforts.

Integrate Strategy tracking considerations into key program databases and tracking tools.

Create new statewide nutrient reduction incentives for voluntary or industry-led BMP adoption.
Develop mechanisms to improve state agency and federal agency data sharing and coordination.

Commit to an adaptive management plan for the Strategy.



Specific strategies are necessary to increase agricultural BMP adoption, achieve wastewater reductions,

address miscellaneous sources, and provide protection to areas under pressure.

Wastewater Strategies

The current Phosphorus Rule has and will continue to address phosphorus reductions in wastewater.
The adoption of RES in 2014 is expected to result in additional wastewater phosphorus reductions in

certain watersheds.

The history of phosphorus management at wastewater treatment facilities in Minnesota starting in 2000
is a relevant example of a successful program to reduce a pollutant of concern. Several successful

techniques utilized in the Phosphorus Strategy (MPCA 2000) are proposed for nitrogen:

¢ Influent and effluent nitrogen monitoring at wastewater treatment facilities
e Nitrogen Management Plans for wastewater treatment facilities

e Nitrogen effluent limits

e Add nitrogen removal capacity with facility upgrade

e Point source to nonpoint source trading

A 20 percent reduction in wastewater nitrogen loads is anticipated to reach the Phase 1 Milestones for

the Mississippi River.

Agricultural BMP Adoption Strategies
To reach the Phase 1 Milestones in 2025, and eventually reach basin-wide goals, additional BMPs,

wastewater treatment, and other nutrient-reducing activities will be necessary. The Strategy includes
select BMPs and treatment options to guide implementation; however, any combination of BMPs and
treatment options which achieve the load reduction goals can be used. As new research is conducted,

additional BMPs and treatment options are expected to become part of the Strategy.

Potential agricultural BMPs for this Strategy were identified from the Nitrogen Study (MPCA 2013), the
Iowa Strategy (Iowa State University 2013), the AgBMP Handbook (Miller et al. 2012), literature on the
Minnesota Phosphorus Index (Moncrief et al. 2006), and the Lake Pepin implementation planning work
(Tetra Tech 2009). The Watershed Nitrogen Reduction Planning Tool (Lazarus et al. 2013) was also used to
derive various BMP inputs. BMPs were evaluated to determine which would be most likely to help

achieve the Strategy nutrient reduction goals. BMPs are grouped into the following four categories:

1. Increase fertilizer use efficiencies (nutrient management practices)



2. Increase and target living cover
3. Field erosion control (for phosphorus reduction)

4. Drainage water retention for water quality treatment (for nitrogen reduction) and for control of
erosive flows (to help address phosphorus loads from near channel erosion, ravines, and

streambanks)

Suitable acres for each BMP type are determined on a HUCS8 watershed scale, and existing BMP
implementation is taken into account as part of this analysis. A spreadsheet analysis was conducted to

evaluate various BMP scenarios.

Example BMP scenarios to achieve the phosphorus Phase 1 Milestones were developed, paying
attention to both effectiveness and cost of BMPs. In general, the conceptual strategy for phosphorus has

the following priority order:

1. Optimize fertilizer and manure rates based on soil test-phosphorus (estimated to provide a net

savings to producers).

2. Increase use of conservation tillage with 30 percent residue where not already applied

(estimated to provide a net savings to producers).
3. Use precision application techniques such as subsurface banding (net cost uncertain).

4. Add living cover BMPs such as riparian buffers, grass waterways, and cover crops that

currently have a net cost to producers.

Residue Management Using Strip Till
Photo Credit: NRCS
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Table 4. Example BMP scenario for achieving the phosphorus Phase 1 Milestones through cropland BMPs

Lake Winnipeg (Red River
Mississippi River Only)
Total new
Future Total new acres Future acres (million
BMP category Example BMP adoption rate (million acres) adoption rate acres)
Increasing Fertilizer | Achieve target soil
Use Efficiencies test phosphorus and 90% 19 0% 0
use subsurface
banding
Increase and Target | Riparian buffers 25% 0.3 60% 0.3
Living Cover Cover crops 10% 0.3 20% 0.2
Conservation 3% 0.2 0.6% 0
reserve
Field Erosion Conservation tillage | 85% of 53% of
Control available 79 available 14
area; 90.7% area, 63.5%
net net
Notes:

Adoption rates are expressed as a percentage of the total area on which a practice is applicable, with the exception of conservation
tillage, which is expressed as a fraction of the area not currently in conservation tillage. A cumulative adoption rate for conservation
tillage is also shown.

Acreage from program quantification for 2000-2013 is excluded from total future acres where applicable. Adoption rate percentages are
relative to suitable areas and represent the percentage of land in total that would require the BMP. The SPARROW model is assumed
to reflect 2000 agricultural conditions.

For the Lake Superior Basin, the goal is a 3 percent decrease in phosphorus loads. Agriculture is
estimated to contribute only 6 percent of the total phosphorus load in this basin, and many agricultural
BMPs for phosphorus are not particularly useful because of low soil phosphorus concentrations. The
needed reduction in the Lake Superior Basin is expected to come from a combination of point source

reductions and miscellaneous nonpoint runoff reductions.

Example BMP scenarios to achieve the nitrogen Phase 1 Milestones were also developed. In general, the
conceptual strategy for nitrogen includes increasing fertilizer use efficiency through nutrient
management, treating tile drainage, and implementing living cover BMPs, which are consistent with

the phosphorus evaluation. Table 5 summarizes the results of this analysis.

Minnesota Nutrient Reduction Strategy Review Draft 10-7-13
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Table 5. Example BMP scenario for achieving nitrogen Phase 1 Milestone through cropland BMPs

Lake Winnipeg
Mississippi River (Red River Only)
New total New total
Future acres Future acres
BMP category Example BMP adoption rate | (million acres) | adoption rate | (million acres)
Increasing Fertilizer | Use recommended
Use Efficiencies fertilizer application 80% 13.2 95% 6.0
rates
Increase and Target | Cover crops 10% 0.3 20% 0.2
Living Cover Riparian buffers 25% 0.3 60% 0.3
Conservation reserve 3% 0.2 0.10% 0
Drainage Water Wetlands and controlled
Retention and drainage 18% 1.1 25% 0.001
Treatment
Notes:

Adoption rates are expressed as a percentage of the total area on which a practice is applicable.

Acreage from program quantification for 2000-2013 is excluded from future acres where applicable. Adoption rate percentages are
relative to the area for which a given practice is suitable and represent the percentage of land in total that would require the BMP. The
SPARROW model is assumed to reflect 2000 agricultural conditions.

Increased adoption of agricultural BMPs is critical to implementing the Strategy and achieving goals

and milestones. Recommended strategies to achieve the Phase 1 Milestones include the following:

e Optimization Strategies
— Develop state and federal program Step Up Plans for select programs.
— Increase delivery and track implementation of industry-led BMPs.
e Economic Strategies
— Evaluate potential nutrient-based crop yield insurance program.
— Develop markets and technologies for use of perennials.
— Quantify cost-effectiveness of reducing nutrient levels in water.
— Enhance partnerships with federal partners.
¢ Education and Involvement Strategies
— Implement targeted outreach and education campaign.
— Encourage participation in the Agricultural Water Quality Certification Program.
— Focus education and technical assistance to co-op agronomists and certified crop advisors

— Involve agricultural producers in identifying feasible strategies.

Minnesota Nutrient Reduction Strategy Review Draft 10-7-13
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Share nutrient reduction success stories and make awards to watershed heroes.

Work with soil and water conservation districts, University of Minnesota Extension, and

community engagement initiatives to improve education and involvement.
On-farm trials and demonstration projects.

Focus demonstration initiatives on soil health, including cover crops.

e Research

Improve success rate for cover crop establishment and continue to develop the best and

most profitable cover crops.
Research on forages for livestock.
Increase knowledge base regarding fertilizer use efficiency.

Continue to research innovative approaches for removing nutrients from tile drainage

waters, including use of saturated buffers, two-stage ditches, etc.

Develop approaches that will reduce soluble phosphorus, as well as BMPs which can
address both phosphorus and nitrogen.

Research use of remote sensing for nitrogen and phosphorus losses to the environment to

help develop nutrient-efficient cropping systems.

Further development of the Watershed Nitrogen Reduction Planning Tool, including

adding a phosphorus component.
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Miscellaneous Source Strategies

New strategies are not suggested at this time to reduce loads from miscellaneous sources; however,
existing programs have strategies in place that allow for systematic reductions in loads from sewage
treatment systems, stormwater, and feedlots. A statewide strategy is also under development to
address sediment reduction. The statewide strategy will help address sediment-related nutrient load
reductions. In addition, implementation of TMDLs, particularly for turbidity-impaired streams, will

likely address sediment-bound phosphorus sources that are a result of bank and channel erosion.

Protection Strategies

Protection strategies are needed in watersheds facing development pressures and changes in
agricultural and land use practices, as well as vulnerable groundwater drinking water supplies. The
Watershed Approach, as described in Chapter 1, requires protection strategies as part of watershed
restoration and protection strategy (WRAPS) development, and therefore should address the potential
for increased nutrient loads at a watershed scale. Ensuring that nitrogen and phosphorus reductions
are addressed as part of WRAPS development is important. In addition, protection strategies are
necessary to address increases in Red River watershed tile drainage and nitrogen loads to Lake

Superior.

Strategy Summary
The following figures for the Mississippi River summarize the overall strategies to achieve nutrient
reduction milestones. Chapter 5 includes strategy summary figures for all basins. Each of the figures

includes suggested reductions by source for each of the BMP categories, as described previously.
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Adaptive Management and Tracking Progress

Establishing a coordinated strategy that provides an efficient and effective pathway to achieving statewide
goals is the first step in an iterative process of planning, implementing, assessing, and adjusting. This
iterative process is often referred to as adaptive management. The Strategy sets out goals and milestones
for nutrient load reductions, as well as recommended approaches for achieving the milestones (Figure
5). To ensure that on-the-ground implementation is on pace with the Strategy milestones and goals, it is
imperative to have an adaptive management plan that will guide an evaluation of the Strategy’s

progress over time. The basic components of the Strategy’s adaptive management plan are as follows:

e Identify data needed to track progress toward Strategy goals and milestones.

e Create a system or approach for collecting data and information needed to track progress toward

Strategy goals and milestones.
e Evaluate trends.

e Adjust the Strategy as necessary.

Figure 5. Example adaptive management schedule for the Mississippi River basin.

Implementation tracking will be done through both program implementation and in-stream data.
Program implementation data provides early indicator information about nitrogen and phosphorus

reductions that, over time, should translate to in-stream nutrient reductions.



Several key programs in Minnesota implement a variety of structural and nonstructural BMPs.
Quantifying nutrient reductions for BMPs associated with each program would not be a sustainable
and replicable approach to show progress toward Strategy goals over time. A streamlined approach
quantifies implementation progress over time, which involves the development and tracking of

program measures. The Strategy contains a suite of program measures:
e Implementation of nonpoint source BMPs tracked via eLINK and estimated nutrient load
reductions
e Implementation of permanent easements and associated nutrient load reductions
e Implementation of nitrogen fertilizer management BMPs
e Implementation of priority Conservation Reserve Program (CRP) conservation practices and
estimated nutrient load reductions
e Implementation of priority EQIP management practices and estimated nutrient load reductions
e Implementation of conservation tillage funded through Agricultural BMP (AgBMP) Loans
e Municipal wastewater phosphorus trends (excerpted from the Clean Water Fund performance
measures)
It is important to note that the selected program measures reflect government programs and do not
capture industry-led conservation activities. As a result, while the selected program measures are
strong indicators of program implementation trends, they are conservative indicators of statewide BMP

adoption.

Future water quality evaluations will rely upon the Watershed Pollutant Load Monitoring Network
(WPLMN) and efforts to complete statewide water quality modeling. There are many other local,
regional, statewide, and national level monitoring programs that will inform water quality evaluations,
including those that the new Mississippi River Monitoring Collaborative is conducting. The Mississippi
River Monitoring Collaborative is made up of federal and state agencies along the Mississippi River

between the Gulf of Mexico and Minnesota.

Although the annual program measures will provide an indication of implementation progress, the
water quality outcome measures will provide a more significant yardstick for measuring progress

toward Strategy interim milestones over time. Water quality outcome measures include the following:
e Trend in actual load
e Trend in flow weighted mean concentration
e Progress toward meeting eutrophication standards

e Statistical comparisons of baseline loads/concentrations at low, medium, and high flow periods

with comparable flow periods during recent years
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e Progress toward reducing groundwater nitrate in high-nitrate areas, including those watersheds

where nitrate coming from groundwater currently impairs surface waters

The Strategy centers on a series of goals and milestones and targeted actions identified to achieve those
goals and milestones over time, with periodic reevaluation and reassessment through adaptive
management (Figure 5). Milestone tracking and reporting will occur at 2-year, 5-year, and 10-year
intervals. There is currently no integrated tool that will allow for automated tracking of Strategy output
and outcome information to assess progress over time. The approach for tracking progress requires the
development of a tool to ensure the efficiency and reliability of progress tracking. Developing a tool of
this nature will be a multi-agency undertaking that must take into consideration the existing data

management approaches used by numerous programs within several agencies.
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Chapter 1
Development of the

Minnesota Nutrient Reduction Strategy

The Minnesota Pollution Control Agency
(MPCA) and Minnesota partner agencies are
collaborating to provide a public review draft
of a statewide strategy to reduce levels of
ph