
Chapter 2. Nutrient Reduction Through Point 
Source Programs 

WPDES Program
Nutrients discharged to water from point 
sources are under state and federal regula-
tion. Through the use of Wisconsin Pollutant 
Discharge Elimination System (WPDES) 
permits, phosphorus levels in the discharge 
from a point source are limited under the 
permit according to the applicable water 
quality standard for phosphorus and/or by the 
Waste Load Allocation established by a Total 
Maximum Daily Load (TMDL) for the receiving 
waterbody. Before 2010, most wastewater 
dischargers had a technology-based phos-
phorus limit of 1 mg/L. New permit limits 
(whether a Water Quality Based Effluent 
Limit or WQBEL, or TMDL load limit) are 
incorporated as WPDES permits expire and 
are renewed every five years. Wisconsin DNR 
estimates that about 500/589 (85 percent) 
of the surface water discharge permits that 
have been reissued since Jan. 1, 2011, include 
phosphorus WQBELs – either TMDL-based 
WQBELs, non-TMDL WQBELs, or both.

Although Wisconsin does not currently 
have a water quality standard for 
nitrogen, WPDES permits for municipal 
majors in the Mississippi River Basin 
issued since November 2012 contain a 
requirement for quarterly effluent moni-
toring for total nitrogen. 

A first step that most point sources are 
taking to reduce phosphorus is to opti-
mize existing equipment for phosphorus 
removal. An example of optimization is 
described in the inset below.

Wisconsin permittees have the option of 
complying with new phosphorus permit 
limits through improved controls or through 
adaptive management or water quality 
trading. Regardless of the compliance 
option chosen, most point sources have 
compliance schedules that extend beyond 
one permit cycle. 
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Janesville has an advanced secondary treatment 19.8 million gallons per day( MGD) plant with enhanced biolog-
ical phosphorus removal and biological nitrogen removal in the activated sludge process. The facility discharges 
to the Lower Rock River. New phosphorus wasteload allocations were established in an approved TMDL for the 
Rock River basin. Janesville’s Operations Evaluation Report determined that current operations would need to be 
revised to consistently meet the wasteload allocation.

Janesville conducted monitoring and reduced industrial phosphorus inputs over the last three years through its 
pretreatment program. The pretreatment program includes a database of annual industrial contributions from 
individual users. A list of the top 15 industrial users and their average mass discharge of phosphorus from 2013 
to 2015 was established. Prior to this work, Janesville conducted a phosphorus minimization study in 2004. The 
study surveyed all industrial and commercial customers and asked for information on phosphorus containing 
products and cleaners. Customers were asked to research substitute items that could reduce their phosphorus 
discharge. These programs have been instrumental in minimizing the phosphorus in the treatment plant’s 
influent. One optimization action item identified in Janesville’s plan is further evaluation of a particular industrial 
source with high phosphorus contribution and associated optimization activities. In addition to optimization 
actions already taken, Janesville plans to further study the phosphorus chemistry of its influent and effluent to 
support future optimization planning and to reconfigure its EBPR process for maximum performance.
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Adaptive Management
Adaptive management is a phosphorus 
compliance option that allows point 
and nonpoint sources (e.g. agricultural 
producers, storm water utilities, developers) 
to work together to improve water quality in 
those waters not meeting phosphorus water 
quality standards. This option recognizes 
that the excess phosphorus accumulating 
in our lakes and rivers comes from a variety 
of sources, and that reductions in both point 
and nonpoint sources are frequently needed 
to achieve water quality goals.

By working in their watershed with landowners, 
municipalities and counties to target sources 
of phosphorus runoff, point sources can mini-
mize their overall investment while helping 
achieve compliance with water quality-based 
criteria and improve water quality. The Adap-
tive Management Technical Handbook is avail-
able to help describe adaptive management 
and how to develop a successful adaptive 
management strategy http://dnr.wi.gov/topic/
surfacewater/documents/adaptivemanage-
menthandbooksigned.pdf

Photo: Don Blegen
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Figure 4:  Adaptive Management and Water Quality Trading project locations
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Water Quality Trading

Water Quality Trading (WQT) may be used 
by Wisconsin Pollutant Discharge Elimi-
nation System (WPDES) permit holders to 
demonstrate compliance with water qual-
ity-based effluent limitations (WQBELs). 
Generally, water quality trading involves a 
point source facing relatively high pollutant 
reduction costs compensating another 
party to achieve less costly pollutant reduc-
tion with the same or greater water quality 
benefit. In other words, water quality trading 
provides point sources with the flexibility 
to acquire pollutant reductions from other 
sources in the watershed to offset their point 
source load so that they will comply with 

their own permit requirements. The Water 
Quality Trading How-To Manual is avail-
able http://dnr.wi.gov/topic/surfacewater/
documents/WQT_howto_9_9_2013signed.
pdf to help describe water quality trading 
and how to develop a successful trading 
strategy. Additional technical information 
as well as permitting information is avail-
able in the Guidance for Implementing 
Water Quality Trading in WPDES Permits 
http://dnr.wi.gov/topic/surfacewater/docu-
ments/WQT_guidance_Aug_21_2013signed.
pdf. Further information can also be found 
in the description of the Fox P Trade project, 
in Chapter 4 of this document. 
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Changes in Point Source Phosphorus Loads to Wisconsin Waters, 2013-2015

The DNR Water Quality Bureau has been 
tracking point source phosphorus loads over 
the years, as summarized below. The annual 
load estimates are based on the average daily 
discharge rate and average daily effluent 
phosphorus concentration reported over 
a calendar year by each WPDES permittee 
required to monitor. The annual loading has 

been decreasing over the period of record 
(1995-2015). Of note, the total loadings in the 
Mississippi basin are estimated at 646.9 thou-
sand pounds in 2013 (646,900 after rounding), 
618.8 in 2014, and 573.7 in 2015. Over that time, 
the annual point source loadings will therefore 
have decreased by about 11.4 percent or about 
73,200 pounds per year. 

Table 1. POINT SOURCE PHOSPHORUS LOADING SUMMARY – 2015
 TOTAL DISCHARGES

(all values in units of thousand pounds per year)

BASIN 1ST YEAR 
LOADING

2000 
ANNUAL 
LOADING

2004 
ANNUAL 
LOADING

2008 
ANNUAL 
LOADING

2012 
ANNUAL 
LOADING

2013 
ANNUAL 
LOADING

2014 
ANNUAL 
LOADING

2015 
ANNUAL 
LOADING

CHANGE 
FROM 1ST 
YEAR

% CHG. 
FROM 1ST 
YEAR

OUTSIDE GREAT LAKES

ST. CROIX 47.1 30.1 18.6 19.3 15.1 13.7 14.1 12.0 - 35.1 - 75

UPPER 
CHIPPEWA 50.2 43.4 40.6 30.6 18.9 20.6 25.4 17.1 - 33.1 - 66

LOWER 
CHIPPEWA 112.9 75.5 66.0 59.9 52.2 54.4 59.7 46.3 - 66.5 - 59

BLACK 
– BUFF. 
– TREMPEA-
LEAU

124.9 56.3 55.1 27.6 21.0 23.4 25.5 24.2 - 100.7 - 81

LA CROSSE - 
BAD AXE 430.0 36.9 40.2 43.6 36.2 33.4 30.8 27.4 - 402.5 - 94

UPPER 
WISCONSIN 702.9 506.6 377.8 278.9 191.9 186.1 185.8 160.8 - 542.1 - 77

LOWER 
WISCONSIN 145.5 107.8 49.6 58.0 40.8 48.3 40.2 35.9 - 109.6 - 75

SUGAR 27.7 17.7 24.8 13.4 8.5 9.4 9.0 9.7 - 18.0 - 65

PECATONICA 19.4 17.3 14.1 18.7 11.8 22.6 10.5 7.5 - 11.9 - 61

GRANT-
PLATTE 34.7 32.1 16.2 24.5 16.3 17.1 17.7 19.9 - 14.8 - 43

UPPER ROCK 364.9 334.9 94.6 70.7 48.6 62.1 56.0 51.8 - 313.1 - 86

LOWER ROCK 332.2 300.1 169.1 155.4 103.1 105.7 100.0 106.7 - 225.5 - 68

FOX 
(ILLINOIS) 77.9 64.5 47.5 56.7 45.4 51.1 44.2 44.4 - 33.6 - 43

TOTALS:

OUTSIDE 
GR. LAKES 
BASINS

2470.5 1623.3 1014.2 859.3 606.8 646.9 618.9 573.7 - 1896.8 - 77
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Table 2. POINT SOURCE PHOSPHORUS LOADING SUMMARY – 2015 

TOTAL DISCHARGES
(all values in units of thousand pounds per year)

BASIN 1ST YEAR 
LOADING

2000 
ANNUAL-
LOADING

2004 
ANNUAL 
LOADING

2008 
ANNUAL 
LOADING

2012 
ANNUAL 
LOADING

2013 
ANNUAL 
LOADING

2014 
ANNUAL 
LOADING

2015 
ANNUAL 
LOADING

CHANGE 
FROM 1ST 
YEAR

% CHG. 
FROM 1ST 
YEAR

GREAT LAKES

LAKE 
SUPERIOR 22.4 14.3 18.5 18.7 14.2 18.8 20.2 17.0 - 5.4 - 24

WOLF
60.9 38.5 35.8 31.4 25.0 26.3 26.7 25.0 - 36.0 - 59

UPPER FOX 
(WI)

54.3 57.6 61.4 63.9 59.0 61.8 48.4 40.7 - 13.6 - 25

LOWER FOX 
(WI) 294.6 173.7 191.8 193.7 132.5 130.5 152.4 120.4 - 174.1 - 59

UPPER 
GREEN BAY 67.9 40.2 46.8 28.1 16.5 18.7 20.2 20.3 - 47.7 - 70

DOOR - TWIN 
- MANI-
TOWOC

63.0 52.0 48.8 45.9 31.5 31.4 29.0 27.6 - 35.3 - 56

SHEBOYGAN
46.5 37.4 40.1 43.4 26.0 32.9 32.8 31.2 - 15.3 - 33

MILWAUKEE 707.7 405.4 339.1 339.9 233.1 243.9 264.8 254.7 - 453.0 - 64

ROOT - PIKE 178.6 87.8 113.1 105.9 79.8 96.5 88.4 87.7 - 91.0 - 51

TOTALS:

GREAT LAKES 
BASINS

1495.9 907.6 895.4 870.9 617.6 660.8 682.9 604.6 - 891.3 - 60

OUTSIDE 
GR. LAKES 
BASINS

2470.5 1623.3 1014.2 859.3 606.8 646.9 618.9 573.7 - 1896.8 - 77

ALL 

FACILITIES
3966.4 2530.9 1909.6 1730.2 1224.4 1307.7 1301.8 1178.3 - 2788.1 - 70

Concentrated Animal Feeding Operations (CAFO)

With the increase in CAFO facilities (currently 
at 280 permitted with another 35 in the 
queue), it means that more acres in the state 
are under nutrient management plans and 
following stricter requirements for spreading 
of manure. Properly operated CAFO produc-
tion areas are meeting zero discharge from 

the production area up to the 25 year, 24 hour 
storm if they are dairies and zero discharge 
for all storm events for pork, chickens and 
turkeys. An increase of four CAFO staff in 2016 
will improve the ability of the department to 
conduct compliance inspections and head off 
problems before they become a discharge. 
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Storm Water Management
Storm water discharges from certain munic-
ipal separate storm sewer systems (MS4s), 
industrial facilities, and construction sites 
are regulated as point sources, typically 
under WPDES general permits.

An industrial facility covered under a 
storm water general permit is not given 
a specific wasteload allocation under a 
TMDL unless DNR identifies the facility 
as a significant source of a pollutant of 
concern. However, an industrial facility is 
required to develop a site-specific storm 
water pollution prevention plan that 
addresses pollutants associated with 
the facility. Accordingly, if a facility has 
outdoor exposure of equipment, indus-
trial processes or activities, feedstock, 
final product, waste materials, etc., that 
are sources of nutrients as a pollutant of 
concern, its storm water pollution preven-
tion plan is to address those sources 
through source area pollution prevention 
controls and storm water best manage-
ment practices to reduce, with the goal of 
eliminating, the storm water discharge of 
a pollutant of concern.

In addition to receiving WPDES storm permit 
coverage, permitted MS4s and construction 
sites are required to meet certain DNR-es-
tablished performance standards for storm 
water runoff that aid the goal of reducing 
the discharge of nutrients. Like an industrial 
facility, a construction site covered under a 
storm water general permit is not given a 
specific wasteload allocation under a TMDL 
unless DNR identifies the site as a significant 
source of a pollutant of concern. However, 
the construction site and post-construction 
performance standards require the design 

Rain Gardens are an 
infiltration technique 
— water is captured in 
a garden that features 
native plantings, and 
the water has a chance 
to slowly filter into the 
ground rather than run 
off into the storm sewer. 
DNR Photo
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and implementation of best management 
practices that reduce the discharge of sedi-
ment during construction and the discharge 
of total suspended solids after construc-
tion is complete. Meeting these perfor-
mance standards reduces the discharge 
of nutrients associated with and binding 
to sediment and total suspended solids by 
preventing mobilization and/or capturing 
these particles prior to discharge.

Developed urban area performance stan-
dards apply to all permitted MS4s and are 
implemented through the MS4 storm water 
permit program. In addition to meeting 
these performance standards, permitted 
MS4s discharging to an impaired water-
body with an approved TMDL are assigned 
wasteloads allocations. The developed 
urban area performance standards require 
all permitted MS4s to achieve a reduction 
in total suspended solids in runoff that 
enters waters of the state as compared 
to no controls. A permitted MS4 demon-
strates compliance with this performance 
standard through water quality statistical 
modeling. By comparing the situation with 
controls versus no controls, the MS4 can 
determine if it is meeting the standard or 
if it needs to implement additional best 
management practices. While there is 
no performance standard specifically for 
nutrients, some nutrient reduction is real-
ized by reducing the discharge of total 
suspended solids.

Approved TMDLs with an urban compo-
nent typically address sediment, total 
suspended solids, and phosphorus as the 
pollutants of concern. Permitted MS4s 
that are assigned wasteloads allocations 
for these pollutants under an approved 

TMDL need to assess their level of compli-
ance by determining if existing controls 
are adequate. If not in compliance based 
on existing controls, the permitted MS4 
develops a written plan that describes 
how the permittee will make progress 
toward achieving compliance. Elements 
of the plan include recommendations and 
options for storm water control measures 
that will be considered to reduce the 
discharge of each pollutant of concern; a 
proposed schedule for implementation of 
the recommendations and options; and a 
cost effectiveness analysis. The proposed 
schedule for implementation may extend 
beyond the five year term of the permit 
DNR anticipates that subsequent reis-
sued storm water permits will incorpo-
rate requirements to facilitate additional 
progress toward TMDL compliance.
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