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NOTES FOR SEMINAR ATTENDEES

• All attendees’ audio lines have been muted to minimize background
noise.

• A question and answer session will follow the presentation.

• Please use the “Chat” feature to ask a question via text to “All Panelists.”

• The presentation slides will be posted on the MWRD website after the
seminar.

• This seminar has been approved by the ISPE for one PDH and approved
by the IEPA for one TCH. Certificates will only be issued to participants
who attend the entire presentation.



Trevor Sample
Project Manager, bureau of Water
Watershed Management Section
Illinois Environmental Protection Agency

Trevor Sample graduated from Illinois State 
University with a Bachelor of Science degree in 
Agronomy. He spent four years working in the 
seed industry before joining Illinois Environmental 
Protection Agency in Springfield, Illinois. He has 
worked in the Bureau of Water, Watershed 
Management Section for 20 years, serving as 
project manager in the Total Maximum Daily Load 
program and 319 Nonpoint Source grant program. 
He has served as the Agency Coordinator for the 
Illinois Nutrient Loss Reduction Strategy since 
2017. 
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• Overview of Illinois NLRS

• Gulf Hypoxia

• Nutrient Strategy Framework

• Illinois Process

• Science Assessment

• Policy Workgroup 

• Priorities & Approach

• Implementation of NLRS

• 2021 Biennial Report

Key Points



• Freshwater discharge and nutrient 
loading of the Mississippi River

• Nutrient-enhanced primary 
production, or eutrophication

• Decomposition of biomass by 
bacteria on the ocean floor

• Depletion of oxygen due to 
stratification

What causes hypoxia?





• Goal:
• Reduce Hypoxic Zone 1,930 sq mi
• Reduce Nutrient Loading to Gulf 

of Mexico
• Reduce Total Phosphorus and 

Total Nitrogen by 45%
• Plan was later amended 

• 20% reduction by 2025
• 45% reduction by 2035

Gulf Hypoxia Task Force Study



1.  Prioritize watersheds for nitrogen and phosphorus loading reductions 

2.  Set watershed load reduction goals based upon best available information

3.  Ensure effectiveness of point source permits in priority sub-watersheds

4.  Agricultural Areas 

5.  Stormwater (non-MS4) and Septic Systems 

6.  Accountability and verification measures 

7.  Annual reporting of implementation and biennial reporting of load reductions

8.  Develop work plan and schedule for numeric nutrient criteria development 

USEPA Nutrient Strategy Elements



Illinois 
Nutrient Loss 
Reduction Strategy

NLRS REPORT 
RELEASED JULY 2015



Trevor Sample
Illinois EPA

GOALS

Establishes 45% Reduction of Nitrogen and Phosphorus

compared to 1980-1996 average baseline

Interim Milestone—2025

25% Reduction in Phosphorus Loads

15% Reduction in Nitrogen Loads

Illinois Nutrient Loss Reduction Strategy



Addresses nutrient loads from:

Agriculture Point Sources
(wastewater treatment facilities)

Urban Stormwater

Illinois Nutrient Loss Reduction Strategy



Illinois NLRS Science Assessment



Urban: 6 

Total: 410 M lbs/yr

Agriculture: 328.9

Point: 75.20

Urban: 1.50

Point: 18.10

Agriculture: 17.9

Total: 37.5 M lbs/yr

Urban: 3.25

Point: 40.75

Agriculture: 178.19

Urban: .75

Point: 9.03

Agriculture: 8.93

Total: 18.7M lbs/yrTotal: 222 M lbs/yr

45% Reduction 45% Reduction

Baseline BaselineGoal Goal

Nutrient Sources (Million Pounds Per Year)



Prioritized by:

• Total loads (N or P)

• Local water quality concerns

• Active watershed plans

NLRS- Priority Watersheds



Example Statewide Implementation Scenarios 
Combined Practices and/or 
Scenarios 

MRTN, fall to spring, bioreactors 50%, wetlands 
25%, no P fert. on 12.5 million ac above STP 
maintenance, reduced till on 1.8 million ac conv. 
till eroding > T, buffers on all applicable lands, 
point source to 1.0 mg TP/L and 10 mg nitrate-
N/L 

NP2 MRTN, fall to spring, bioreactors 50%, no P fert. on 
12.5 million ac above STP maintenance, reduced till 
on 1.8 million ac conv. till eroding > T, cover crops 
on all CS, point source to 1.0 mg TP/L and 10 mg 
nitrate-N/L 

NP1 

NP3 MRTN, fall to spring, bioreactors 15%, no P fert. on 
12.5 million ac above STP maintenance, reduced till 
on 1.8 million ac conv. till eroding > T, cover crops 
on 87.5% of CS, buffers on all applicable lands, 
perennial crops on 1.6 million ac >T, and 0.9 million 
additional ac. 

NP4 MRTN, fall to spring N, bioreactors 35%, no P fert.
on 12.5 million ac above STP maintenance, reduced
till on 1.8 million ac conv. till eroding > T, buffers
on 80% of all applicable land

NP5 MRTN, fall to spring N, bioreactors 30%, wetlands 
15%, no P fert. on 12.5 million ac above STP 
maintenance, reduced till on 1.8 million ac conv. 
till eroding > T, point source to 1.0 mg TP/L and 
10 mg nitrate-N/L on 45% of discharge 

NP6 MRTN, fall to spring N, no P fert. on 12.5 million ac 
above STP maintenance, reduced till on 1.8 million ac 
conv. till eroding > T, cover crops on 1.6 million ac 
eroding >T and 40% of all other CS 

Name Nitrate-N 
(% 

reduction) 

Total P (% 
reduction) 

Cost of 
Reduction 

($/lb) 

Annualized 
Costs (million 

$/year) 

35 45 ** 383 

45 45 ** 810 

45 45 ** 791 

20 20 ** 48 

20 20 ** 66 

24 20 ** 244 



Practice Type Nitrate Total Phosphorus

In Field Practices

Nitrogen Management
(MRTN, Inhibitors, Split Applications)
Cover Crops

Reduced Tillage (no-till, strip till)
Nutrient Management
Cover Crops

Edge of Field Practices

Woodchip Bioreactors
Stream Buffers (non-tile drained land)
Constructed Wetlands Stream Buffers

Land Use Change Perennial/Energy Crops Perennial/Energy Crops

NLRS Implementation Recommendations: 
Agriculture
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• Municipal Separate Storm 
Sewer System (MS4) Permits

• Prioritize Green 
Infrastructure

• Technical and Financial 
Assistance for Green 
Infrastructure

• Urban Streambank 
Stabilization and Restoration

• Encourage Stormwater 
Collaboratives

NLRS Implementation Recommendations: 
Urban Stormwater



• National Pollutant Discharge Elimination System (NPDES) Permits

• Administered by Illinois EPA

• Total Phosphorus limits for major (> 1 MGD) wastewater treatment facilities

• Feasibility and Optimization studies for nutrient removal

• Nutrient Assessment Reduction Plans
• 1.0 mg/L total phosphorus 

• 0.5 mg/L total phosphorus

• Encourage Urban Watershed Planning Groups

NLRS Implementation Recommendations: 
Point Sources



• Policy Working Group 

• Communications Subgroup

• Agriculture Water Quality 
Partnership Forum
• Technical Subgroup

• Urban Stormwater Working Group
• Education Subgroup
• Tracking Subgroup

• Performance Benchmark Working Group

• Nutrient Monitoring Council

• Nutrient Science Advisory Committee
(Has completed its objective and no longer meets) 

NLRS Committee Structure

Photo: Kate Gardiner



Illinois NLRS Policy Working Group Participants

Environment/Conservation

Agriculture

Point Source

Government

Stormwater and 
Potable Water System 

Extension
Department of Agriculture
Department of Natural Resources



Every two years a 
Biennial Report will 
be written to 
document progress 
of implementing 
the NLRS.

Biennial Reports



Biennial Reports are structured to report data on these tracking measures by each sector.

Tracking Measures



2021 Biennial Report
(2019-2020 Reporting Years)

Released September 16, 2021



2020 NLRS Biennial Report

TABLE OF CONTENTS
Chapter 1 Executive Summary

Chapter 2 Introduction

Chapter 3 Science Assessment Update

Chapter 4 Agriculture Sector

Chapter 5 Point Source Sector

Chapter 6 Stormwater Sector

Chapter 7 Working Group Accomplishments

Chapter 8 Adaptive Management
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Water

Statewide loads based on 8 major river systems

Water Quality Goals: Baseline and Current Status



Interim Reduction Goals 45% Reduction Goal

Development of additional Implementation Scenarios



• The Science Team at the University of Illinois developed a process for 
adding new practices or updating practice performance.

• Two practices have been approved and added to the list of 
recommended conservation practices for reducing nitrogen and 
phosphorus.

• Saturated Buffers
• 40% nitrate reduction

• Terraces
• 40% phosphorus reduction

Addition of Conservation Practices



Statewide Nutrient Export Loading Network



Parameters (measured every 15 minutes)

• Streamflow

• Nitrate

• Orthophosphate

• Turbidity

• Temperature

• Specific Conductance

• Dissolved Oxygen

• pH

“Super Gages”
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Based on 2019 Cropping Year

• Survey sent to a sample of farmers in Illinois.
• Statistical results extrapolated statewide.
• Survey questions gauge knowledge of nutrient loss issues and level of 

implementation of recommended agriculture conservation practices.
• Used to estimate implementation of agriculture conservation practices 

with or without enrollment in state or federal cost share programs.
• This is the third time the survey has been conducted. 

NLRS NASS Survey 2020













Conservation 
Reserve Program

Environmental Quality
Incentives program 

Wetland Reserve 
Easement Program

Conservation 
Stewardship Program

Conservation Reserve 
Enhancement 

Program

Partners for Conservation 319 Nonpoint Source 
Grant ProgramCover Crop Premium 

Discount Program

Agriculture Sector: 
State and Federal Cost-Share Programs



Conservation 
Reserve 
Program

Cover Crops



Environmental Quality
Incentives Program 

Conservation 
Stewardship Program



Wetland Reserve 
Easement Program



Conservation Reserve Enhancement Program



Partners for Conservation



319 Nonpoint Source Grant Program
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By the end of 2020, 
42 known Woodchip 
Bioreactors treating
1,460 acres

University of Illinois



Partner Updates
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The point source sector’s 
outreach activities reflect 
enhanced collaborations 
with stakeholders, 
including information on
Nutrient Assessment 
Reduction Plans

Metropolitan Water Reclamation District of Greater Chicago conducted extensive 
public education emphasizing the research and implementation of nutrient loss 
strategies through press release, website, and social media campaigns



• 2019 and 2020 Nitrogen and Phosphorus loads
• Municipal sewage treatment plants and Industrial facilities

• Reductions compared to 2011 baseline loads

• Facilities with annual average concentrations
• 1.0 mg/l

• 0.5 mg/l

• Nutrient Assessment and Reduction Plans

• Optimization and Feasibility Plans for reducing phosphorus loads

• Watershed Planning group updates

Point Source Updates



• 2019 and 2020 Nutrient Loads from point sources were calculated by 
Illinois EPA using a combination of monthly Discharge Monitoring 
Reports (DMR) and USEPA nutrient loading tools. 

• Wastewater facilities required to submit monthly water quality data 
to Illinois EPA. Most major municipal facilities are required to submit 
total nitrogen and total phosphorus concentrations. 

• Major facility= Discharge ≥1 million gallons per day

• Major Municipal facilities
• 2019: 210

• 2020: 211

Point Source Nutrient Loads



Industrial Wastewater Treatment Facilities

• For Industrial Wastewater Facilities, USEPA Water Pollutant 
Loading Tool was used to calculate annual nutrient loads
• Uses DMR data to auto-calculate annual loads

• 2019
• 17 Majors, 313 minors with nitrogen loads

• 11 Majors, 50 minors with phosphorus loads

• 2020
• 18 Majors, 300 minors with nitrogen loads

• 13 Majors, 49 minors with phosphorus loads



Point Source Updates

2020: 16% Total Phosphorus Reduction
Compare to 2018 24% reduction



Point Source Updates

2020: 4.7% Total Nitrogen Reduction
Compare to 2018 10% reduction



Total Phosphorus Reduction from Individual 
Municipal Wastewater Facilities

32 Facilities ≤ 0.5 mg/L 31 Facilities ≤ 0.5 mg/L 



2020 Top 10 Major Municipal Facilities Total Phosphorus Loads

Top 10 facilities comprise 
59% of the statewide point 

source phosphorus load



2020 Top 10 Major Municipal Facilities Total Phosphorus Loads
(Flow and Concentrations)



Flow and Nutrient Concentrations



Metropolitan Water Reclamation District of Greater Chicago

• 2019 Biennial Report showed 24% statewide reduction in phosphorus 
from point sources from 2011-2018

• Increase in load from Stickney is responsible for a majority of the 
increase in statewide phosphorus load since 2018



Metropolitan Water Reclamation District of Greater Chicago

• Biological nutrient removal system installed at Stickney facility in 2014 
and optimized in 2018, resulting in 95% phosphorus removal.

• Problems arose in 2019 that resulted in the system being halted and 
slowly restarted. 

• Chemical phosphorus removal system was installed

• Permit limit 1.0 mg/L total phosphorus became affective in August 
2021.

• Calumet Facility is currently designing a chemical phosphorus removal 
system. 
• Permit includes schedule to achieve 1.0 mg/L total phosphorus January 2024



2018 Point Source Updates

77 Facilities



• IAWA and NGO Agreement for Major (>1 MGD) Facilities

• Special Condition in NPDES permits

• Required if facility is:
• located upstream of a waterbody or stream segment that has been 

determined to have a phosphorus related impairment, or 
• determined to be at risk of eutrophication due to phosphorus levels in the 

waterbody.
• Effluent limit of 0.5 mg/L Total Phosphorus 12 month rolling geometric mean 

by January 1, 2030 unless not technologically feasible or economically 
reasonable or meets one of the special circumstances

• Not an Effluent or Water Quality Standard

Nutrient Assessment and Reduction Plan (NARP)



• Developed and submitted to Illinois EPA by December 31, 2023 or 2024

• Supported by data and sound scientific rationale

• Must cooperate and work with other stakeholders in the watershed

• Target Levels –
• Recommendations by the Nutrient Science Advisory Committee – Dec 2018
• Develop its own watershed-specific target levels

• Identify phosphorus input reductions from point sources and non-point 
sources

• Schedule for implementation 

• Provisions for water quality trading

Nutrient Assessment and Reduction Plan (NARP)



Nutrient Assessment 
and Reduction Plans 
(NARPs)

• Illinois EPA developed an 
online interactive map 
showing the locations of 
facilities and their NARP 
status:

• https://illinois-
epa.maps.arcgis.com/home/i
tem.html?id=dd82c86b73254
12f823f623b51fe6db9

https://illinois-epa.maps.arcgis.com/home/item.html?id=dd82c86b7325412f823f623b51fe6db9


Watershed Groups

• Multi-stakeholder watershed groups 
conducting watershed planning, 
implementation, and NARP development 

• Fox River Study Group

• DuPage River Salt Creek Workgroup

• Lower Des Plaines Watershed Group

• Lower DuPage River Watershed Coalition

• North Branch Chicago River Watershed Group

• Des Plaines River Watershed Workgroup



State Revolving Fund

• Illinois EPA State Revolving Fund provides low-interest 
loans for drinking water and wastewater upgrades

• Water Pollution Control Loan Program includes
• Upgrades to improve nutrient removal

• Green infrastructure

• Urban stormwater treatment

• Control Combined Sewer Overflows (CSO)

• Projects to reduce nutrients loads from wastewater plants
• 2019: 12 projects =  $187,626,382

• 2020: 1 project= $12,650,686



Future Actions

Unsewered Communities Grant Program

• Through the Rebuild Illinois Capital Plan, Illinois EPA will be providing 
$100 million in construction grants over the next five years

• Wastewater collection and treatment facilities 

• More than 200 communities in Illinois have inadequate or 
nonexistent wastewater collection and treatment facilities.

• $1 million in planning grants available for the next four years to assist 
small and disadvantaged communities to identify solutions to 
wastewater collection and treatment needs.



Point Source Summary

• 2019-2020 Point Source loads increased slightly from 2018 loads

• Previous issue with Stickney facility is being remedied

• Total Phosphorus limits continue to be included in permits for Major 
Municipal facilities

• Optimization, Feasibility, and NARP studies continue to be developed

• Significant amount of investment made in nutrient removal 
technologies. More will be needed.

• Expect to see long term reductions in total phosphorus from the  
point source sector
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Urban Stormwater Updates



Urban Stormwater Updates



• Summary of Municipal Separate Storm 
Sewer Systems (MS4) Annual Inspection 
Reports

• Illinois EPA 319 and Green Infrastructure 
Grant programs

• Metropolitan Water Reclamation District 
of Great Chicago’s Green Infrastructure 
Program

• Partner updates on stormwater programs
• Calumet Stormwater Collaborative
• Conservation@Home
• DuPage County programs
• NGICP
• Lawn to Lake
• Rainscaping

Urban Stormwater Updates
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Nutrient Loads and Water Quality Goals



Implementation Scenarios



Implementation Scenarios



Implementation Scenarios



• Policy Working Group and 
other workgroups and 
committees will continue 
to meet.

• Collaboration among 
agencies and organizations 
is encouraged to continue. 

• Promote Planning and 
Implementation at the 
watershed scale. Photo: Haley Haverback-Gruber

Moving Forward



Visit the webpage at go.Illinois.edu/NLRS

Trevor Sample—Illinois Environmental Protection Agency
Trevor.Sample@Illinois.gov

Michael Woods—Illinois Department of Agriculture
Michael.Woods@Illinois.gov

Eliana Brown—University of Illinois Extension
brown12@Illinois.edu

Contact Us

http://go.illinois.edu/NLRS

