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Introduction
Biosolids are derived from municipal wastewater treat-
ment plant sludge that has been processed to meet federal 
and state regulations so that they can be safely applied to 
land. In the United States (U.S.) approximately 7.9 mil-
lion dry metric tonnes of biosolids are produced annu-
ally and over 55% of this amount is beneficially utilized 
through land application (NEBRA, 2007). Land applica-
tion is one of the most attractive and environmentally be-
nign methods of managing biosolids because:

• they are a good source of nutrients for crop produc-
tion and are high in organic matter

• the practice is environmentally sound when done in 
compliance with regulations

• nutrients from biosolids have lower leaching potential 
than the commercial fertilizers 

• biosolids application improves long-term fertility and 
the physical characteristics of soils 

This chapter presents a summary of regulations govern-
ing land application of biosolids in the U.S., and the ex-
perience of the Metropolitan Water Reclamation District 
of Greater Chicago (MWRDGC) in producing biosolids 
in compliance with federal and state regulations and uti-
lizing them beneficially for crop production.

Regulations Governing Land Application 
of Biosolids

Federal Regulations
Land application of biosolids in the U.S. is regulated by 
the U.S. Environmental Protection Agency (USEPA) un-
der Title 40 of the Code of Federal Regulations (CFR), 
Part 503, which was promulgated in 1993 (USEPA, 
1993). The Part 503 rule was developed based on a com-
prehensive risk assessment conducted with the goal of 
protection of human health and the environment from 
contaminants that might be present in biosolids. The 
methods used in conducting the risk assessment were ap-
proved by a Science Advisory Board. 

The Part 503 risk assessment addressed 25 potential 
pollutants through 14 exposure pathways (Table 21.1). In 
the final Part 503 rule, nine trace elements (arsenic, cad-
mium, copper, lead, mercury, molybdenum, nickel, sele-
nium, and zinc) were regulated. The other pollutants were 
not regulated, primarily because they are not present in 
biosolids at significantly high concentrations, are banned 
from production and use, or there was no reasonably an-
ticipated risk to human health and the environment. The 
most limiting pathway for each of the nine regulated trace 
elements was used to establish pollutant concentration 
limits and lifetime loading rate standards for land appli-
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Table 21.1. Exposure pathways used in the Part 503 Risk Assessment.

cation of biosolids. Two pollutant concentration limits in 
biosolids were established: ceiling concentration limits 
for all biosolids that can be land applied, and lower pol-
lutant concentration limits that define high quality biosol-
ids that can be land applied with fewer restrictions.

The Part 503 rule also includes requirements for control-
ling pathogens, and ensuring stability to minimize odors 
and the attraction of vectors (such as flies and mosquitoes) 
to biosolids. These pathogen and vector attraction reduc-
tion (VAR) standards were based on ‘best available tech-
nology,’ and are met either by direct measurements or by 
using various well-defined processes approved under the 
Part 503 rule. The pathogen and VAR standards which can 
be established through direct measurement are shown in 
Table 21.2. Two pathogen content criteria are established 
in the rule. The Class A criteria define the highest quality 
biosolids, which have undetectable levels of pathogens, 
and can be land applied without restrictions. The Class 
A pathogen criteria can be met by one of six treatment 
methods. One of these six methods is called processes to 
further reduce pathogens (PFRP), which consists of seven 
well-defined processes. In addition, the Class A patho-
gen criteria can be met by using a process equivalent to 
PFRP, for which approval is obtained through application 
to a USEPA appointed pathogen equivalency committee. 

Biosolids meeting lower pollutant concentration limits 
and the Class A pathogen status are termed exceptional 
quality (EQ). In most circumstances, EQ biosolids can be 
land applied with no restrictions.

The Class B criteria define biosolids in which patho-
gens are significantly reduced but are still at detectable 
levels. In Class B biosolids, about 99% of the bacteria, 
90% of the viruses, and a lower percentage of the more 
resistant parasites are killed. The rule defined processes 
to significantly reduce pathogens (PSRP), which produce 
biosolids meeting the Class B criteria, without require-
ment for testing. The standards for land application of 
Class B biosolids provide additional protection through 
a number of site restrictions that allow for sufficient time 
for pathogen die-off before humans and animals can come 
in contact with the land application site or before crops 
can be harvested. Pathogen die-off on land amended with 
Class B biosolids occurs through exposure to sunlight 
and temperature and moisture fluctuations. 

The VAR standard is achieved through one of 12 op-
tions that either reduce the attractiveness of the biosolids 
to vectors, or prevent vectors from coming in contact with 
biosolids. Some of the VAR methods include achieving a 
minimum of 38% reduction in volatile solids content be-
ginning from the digestion step to the time the biosolids 

Pathway Description of Highly Exposed Individual 

1. Biosolids→Soil→Plant→Human Human (except home gardener) lifetime ingestion of plants grown in biosolids-amended soil 

2. Biosolids→Soil→Plant→Human Human (home gardener) lifetime ingestion of plants grown in biosolids-amended soil 

3. Biosolids→Human Human (child) ingesting biosolids 

4. Biosolids→Soil→Plant→Animal→Human Human lifetime ingestion of animal products (animals raised on forage grown on biosolids-
amended soil) 

5. Biosolids→Soil→Animal→Human Human lifetime ingestion of animal products (animals ingest biosolids directly) 

6. Biosolids→Soil→Plant→Animal Animal lifetime ingestion of plants grown on biosolids-amended soil 

7. Biosolids→Soil→Animal Animal lifetime ingestion of biosolids 

8. Biosolids→Soil→Plant Plant toxicity due to taking up biosolids pollutants when grown in biosolids-amended soils 

9. Biosolids→Soil→Organism Soil organism ingesting biosolids-soil mixture 

10. Biosolids→Soil→Organism→Predator Predator of soil organisms that have been exposed to biosolids-amended soils 

11. Biosolids→Soil→Air-borne dust→Human Adult human lifetime inhalation of particles (dust) [e.g. tractor driver tilling a field] 

12. Biosolids→Soil→Surface water→Human Human lifetime drinking surface water and ingesting fish containing pollutants in biosolids 

13. Biosolids→Soil→Air→Human Human lifetime inhalation of pollutants in biosolids that volatilize to air 

14. Biosolids→Soil→Groundwater→Human Human lifetime drinking well water containing pollutants from biosolids that leach from soil 
to groundwater
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are utilized and incorporation of the biosolids into soil 
within six hours after it is land applied.

State Regulations
In the state of Illinois, biosolids land application is also 
governed by the Illinois Environmental Protection Agency 
(IEPA) regulation, 35 Illinois Administrative Code 391 
‘Design Criteria for Sludge Application on Land.’ This 
regulation imposes more stringent and more site-specific 
management practices on the land application of biosol-
ids than the Part 503 rule. The regulation also requires 
that each land application program be operated under a 
separate IEPA permit. 

Application rates of biosolids to farmland in Illinois 
and most of the U.S. are based on agronomic nitrogen 
(N) rate, which is governed by biosolids plant available 
N (PAN) content and crop N requirement. This informa-
tion is fundamental to estimating the amount of land re-
quired for managing the amount of biosolids produced at 
a WRP through land application. The biosolids analyses 
required for calculating biosolids land application rates 
include total Kjeldahl N and ammonia N. The calculation 
procedure assumes that nitrate N content is negligible and 
most of the inorganic N is in the form of ammonia N. An 
example of the procedure used in Illinois for calculating 
biosolids land application rate is as follows:

Assumptions:
Total Kjeldahl N = 30,000 mg N/kg
Ammonia N = 10,000 mg N/kg
Estimated Corn Yield = 9.4 tonnes/ha
Corn PAN Requirement = 23 kg PAN/tonnes

Procedure:
A. Determine the availability of nitrogen forms.

i. Ammonia N plant availability is 80%. This as-
sumes that the soil is non-sandy and biosolids 
are incorporated into the soil after application. 
Availability is adjusted based on application meth-
od and soil type. When surface applied, ammonia 
N availability is 25% and 50% for sandy soils and 
for other soils, respectively. When biosolids are 
incorporated, applied ammonia N availability is 
50% and 80% for sandy soils and for other soils, 
respectively. 

ii. For anaerobically digested biosolids, organic N 
plant availability is 20% for the first year and de-
creases to 10%, 5%, and 2.5% for years 2, 3, and 
4, respectively.

B. First year application rate.
i. Organic N value is calculated as:
Organic N = Total Kjeldahl N - Ammonia N
Organic N = 30,000-10,000 = 20,000 mg N/kg
ii. Calculate the PAN in the biosolids as follows:
Ammonia N: 10,000 x 0.8 = 8,000 mg N/kg
Organic N: 20,000 x 0.2 = 4,000 mg N/kg
PAN = 8,000 + 4,000 = 12,000 mg N/kg
(12,000 mg PAN/kg) x (1g/1,000 mg) x (1,000 kg/

Mg) = 12 kg PAN/tonne dry biosolids.

This means that each metric ton of dry biosolids will have 
12 kg of N available for utilization by plants when the 
biosolids have been incorporated into the soil.

Parameter Measurement Class A Biosolids Class B Biosolids

Bacteria Fecal coliform, or

Salmonella <1,000 MPN/g

<3 MPN/4g <2,000,000 MPN/g

<2,000,000 MPN/4g

Enteric viruses Live viruses <1 PFU/4g NA

Parasites Viable helminth ova <1 ovum/4g NA

Vector Attraction Reduction Volatile solids reduction >38% >38%

MPN = most probable number, PFU = plaque forming unit, NA = not applicable

Table 21.2. Part 503 rule pathogen requirement and vector attraction reduction for Class A and Class B biosolids.
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iii. Calculate the agronomic N requirement for the 
corn grain crop:

9.4 tonnes/ha x 23 kg PAN/tonne = 216 kg PAN/ha

This means that each hectare of corn with the stated 
yield requires 216 kg of PAN for proper growth.

iv. Calculate the biosolids application rate needed to 
provide the required PAN:

(216 kg PAN/ha)/(12 kg PAN/tonne dry biosolids) = 
18 tonnes dry biosolids/ha

Each subsequent year that biosolids are applied would 
need to account for residual organic N mineralization as 
noted in A.ii above.

Land Application of Biosolids 
The Chicago Experience

The MWRDGC covers a service area of 870 square miles, 
which includes Chicago and 124 suburban communities 
in Cook County, Illinois. The MWRDGC serves a popu-
lation of about 5.5 million people and together with in-
dustrial wastewater, treats wastewater from a population 
equivalent to 11 million people. The MWRDGC gener-
ates approximately 180,000 dry tonnes of biosolids annu-
ally at four of the seven water reclamation plants it oper-
ates. The sludge generated at the other three WRPs is sent 
to these other four plants for treatment. The MWRDGC is 
committed to managing biosolids beneficially, economi-
cally, and in full compliance with all federal and state 
regulations. 
 
Biosolids Processing at the MWRDGC
A schematic of biosolids processing at the MWRDGC 
is shown in Figure 21.1. Wastewater entering the WRPs 
goes through a screen to remove debris, and then receives 
primary and secondary (activated sludge) treatment. The 
sludge from the secondary clarifiers is then sent to di-
gesters, where it begins stabilization by anaerobic diges-
tion for an average of 20 days at 95 ± 3.6ºF. This diges-
tion is carried out by mesophilic microorganisms and the 
methane gas produced during the process is a sustainable 

energy source that is used to fuel other processes at the 
treatment plant. This process is a PSRP under the Part 
503 rule and the resulting biosolids meet the Class B 
pathogen standard.

After digestion, the solids are classified as biosolids 
and contain about 3-5% solids. The anaerobically digest-
ed biosolids are then dewatered to concentrate the solids 
and reduce the amount of water that will be transported 
to utilization sites. Two separate process trains are uti-
lized by the MWRDGC for dewatering biosolids. In the 
low solids process train, biosolids are dewatered through 
gravity settling during storage in lagoons for at least 18 
months. In the high solids process train, the digested bio-
solids are thickened by centrifugation, aided by the addi-
tion of polymers. The resulting centrifuge cake biosolids 
are mostly utilized directly as Class B cake on farmland 
or further processed by storage in lagoons followed by 
air-drying. The process of lagoon aging of the biosolids 
followed by air-drying on paved drying beds to at least 
60% solids content is a low-cost process that helps in sta-
bilization and destruction of pathogens. The MWRDGC 
has received a site-specific award from the USEPA which 
qualifies the operation of these biosolids process trains 
as a PFRP for production of Class A biosolids (Tata et 
al., 1997; 2000). The Class A biosolids generated at 
MWRDGC are utilized primarily as fertilizer for turf-
grass and as soil amendment on golf courses, recreational 
fields and parks.

Meeting Biosolids Quality for Use in Farmland 
Application
One of the first steps the MWRDGC took toward promot-
ing land application of its biosolids was to improve bio-
solids quality. In 1969, the MWRDGC first adopted an 
ordinance that set specific concentration limits on the in-
dustrial discharge of critical pollutants that had the poten-
tial to impact its WRPs. In 1985 the MWRDGC submit-
ted its final pretreatment program proposal to the USEPA 
as required by USEPA General Pretreatment Regulations, 
which were promulgated in 1978. Significant reductions 
in the concentration of trace elements in the MWRDGC 
biosolids resulted from implementation of the 1985 pre-
treatment program (Pietz et al., 1999; 2002).

In anticipation of the promulgation of the Part 503 
regulation, in 1992 the MWRDGC conducted an assess-
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ment of its biosolids quality with respect to the proposed 
high quality biosolids pollutant concentration limits. The 
MWRDGC determined that biosolids produced at some 
of its WRPs would not consistently meet the Part 503 
pollutant concentration limits and thus would not qualify 
as EQ biosolids. There were occurrences where concen-
trations of cadmium, chromium, or lead in biosolids from 
some of the WRPs were above the Part 503 EQ limit. 
Therefore, the MWRDGC initiated a program referred to 
as the Part 503 Enforcement Initiative. The details of this 
program are discussed by Sustich et al. (1997). The Part 
503 Enforcement Initiative was designed to optimize the 
MWRDGC’s existing pretreatment program, increase 
the monitoring of industrial point source discharges in 
the MWRDGC’s sewerage system, and to provide inno-
vative pollution prevention assistance to the industrial 

community. The impact of the pretreatment program 
on reducing the concentrations of trace metals in the 
MWRDGC biosolids are shown in Table 21.3. The trace 
metal concentrations in all MWRDGC biosolids are well 
below the Part 503 EQ concentration limits.

The concentrations of constituents in Class B centri-
fuge cake biosolids from the MWRDGC Stickney WRP 
applied to farmland in 2006 are shown in Table 21.4. The 
biosolids contain relatively high concentrations of N and 
phosphorus (P), and lesser amounts of potassium and 
micro-nutrients. When applied at rates that are typically 
used in the MWRDGC farmland application program 
(about 22.4 tonnes dry biosolids/ha), the applied P usu-
ally exceeds the agronomic requirement, and adequate K 
is supplied, for crops grown on most soils in Illinois.

Figure 21.1. Schematic of the wastewater treatment process and the production of biosolids at MWRDGC.
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Farmland Application of Biosolids at MWRDGC 
The MWRDGC has operated a diverse biosolids manage-
ment program of land application of biosolids for almost 
40 years which has consisted of the following:
1. Land reclamation at Fulton County
2. Farmland application in Cook and nearby counties
3. Hanover Park WRP Fischer Farm land application

Land Reclamation at Fulton County
The MWRDGC purchased a 15,006 acre site consist-
ing of mostly strip-mined land about 200 miles south-
west of Chicago in Fulton County, Illinois. In 1972, the 
MWRDGC began land application of Class B biosol-
ids to reclaim the site for the production of grain crops. 
During the period of land application, which continued 
until 2004, biosolids were utilized in the forms of liquid 
biosolids, supernatant from holding lagoons and lagoon-
aged air-dried. Biosolids were applied under a permit is-
sued by the IEPA, which allowed high rates of biosolids 
application of up to 128 tonnes per hectare for soil recla-
mation. The biosolids application fields at the site were 
bermed such that runoff from the fields was collected in 
retention basins and monitored for chemical constituents 
before being discharged into local waterways. The permit 
requirements for operation of the site included monitor-
ing of soil, crops, and ground and surface water at the 
site. 

The information obtained from operation and monitor-
ing of this site was valuable in developing the practice of 
land applying biosolids for crop production and reclama-
tion, and assuring the long-term safety of the practice in 
the U.S. It has been hypothesized that with time follow-
ing termination of long-term application of biosolids, the 
bioavailability and plant uptake of biosolids-borne metals 
will tend to increase, due to metal release as organic mat-
ter is decomposed (McBride, 1995). Granato et al. (2004) 
showed that compared with levels at the time of termi-
nation of long-term biosolids application on fields at the 
Fulton County site, concentrations of corn grain Cu and 
Zn were unchanged, while corn grain Cd and corn leaf 
Cd and Zn decreased at 12 years following termination 
of biosolids application. Evaluation of the environmen-
tal monitoring data collected at the Fulton County site 
indicated that the land application practice improved the 
crop productivity of the site with minimal impact on the 

groundwater and surface water quality (Tian et al., 2006). 
Other studies conducted on the site include a corn fertil-
ity study, which begun in 1973 and is the longest running 
study in the U.S. evaluating the impact of biosolids appli-
cation on corn production and soil quality. Data from this 
study were used in the Part 503 risk assessment. 

The application of biosolids at the site was discontin-
ued in 2004 as more opportunities became available for 
use of biosolids in the Chicago area. Based on the termi-
nation of land application at the site and on an evalua-
tion of the environmental monitoring data collected for 
over 30 years, the IEPA revised the site permit to remove 
monitoring requirements.

Farmland Application in Cook and Nearby Counties
In the late 1990s, the MWRDGC began to develop its 
current farmland application program, which is now a 
predominant outlet for its biosolids. In the farmland ap-
plication program, Class B centrifuge cake biosolids are 
used as a nutrient source for row crops such as corn, wheat 
and soybean in Cook and other nearby counties. In 2007, 
82 000 dry tons of biosolids were utilized under this pro-
gram. In this program, a land application contractor hauls 
the biosolids either directly from the centrifuge hopper 
or from lagoons or paved beds where the centrifuge cake 
(approximately 25% solids content) is temporarily stored. 
The MWRDGC pays the contractor on a cost per wet ton 
basis for hauling the biosolids to farmland. The contrac-
tor is responsible for enlisting farmers in the program. 
The farmers receive the biosolids at no cost, and the 
terms of biosolids use are between the contractor and the 

Table 21.3. Reduction of trace metal concentrations in MWRDGC bi-
osolids resulting from implementation of the pretreatment program.

Trace Metal 1980 1990 2000 2007 503 EQ Limit

--------- mg/kg dry weight ------------------------

As  ND  ND  8  6  41

Cd  308  92  4  5  39

Cu  1,888  425.5  358.5  465  1,500

Hg  7.66  2  0.7  1.0  17

Ni  449  202  42  50  420

Pb  1,159  374  125  104  300

Zn  4,318  1,820  998  909  2,800

ND = no data
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Table 21.4: Chemical composition of centrifuge cake biosolids generated at the MWRDGC Stickney WRP and applied to farmland during 2006.

Concentration

Constituent* Unit Mean Minimum Maximum Part 503 EQ Limit

pH  7.9  6.7  8.7

TS %  25.1  17.9  43.9

TVS ”  48.5  37.3  63.5

Volatile acids ”  1,344  462  3,414

TKN mg/kg  40,543  1,468  56,460

NH3-N ”  8,339  169  16,989

Total P ”  21,967  16,693  30,979

Ag ”  16  12  19

Al ”  22,140  11,904  25,905

As ”  <5  <5  7  41

B ”  62  7  104

Ba ”  339  297  410

Ca ”  37,170  31,646  57,469

Cd ”  4  2  5  39

Co  7  5  11

Cr ”  197  155  329

Cu ”  331  159  782  1,500

Fe ”  18,359  13,723  33,247

Hg ”  1.0  0.26  2.1  17

K ”  4,176  1,956  5,971

Mg ”  16,472  9,930  29,665

Mn ”  495  400  689

Mo ”  18  13  25  75

Na ”  1,009  658  2,126

Ni ”  56  43  104  420

Pb ”  129  57  211  300

Se ”  <4  <4  7  100

V ”  28  16  40

Zn ”  905  691  1,157  2,800

* TS = total solids; TVS = total volatile solids.
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farmer. The land application program 
is conducted under separate IEPA per-
mits issued to the MWRDGC (biosolids 
generator) and to the contractor (biosol-
ids land applier).

The MWRDGC provides oversight 
of the program to ensure that the land 
application of biosolids is conducted 
in accordance with all federal and state 
regulations and conditions under the 
IEPA permits issued to both MWRDGC 
and the contractor. The MWRDGC 
oversight activities are also conducted 
to ensure that the contractor is perform-
ing the land application of biosolids in 
a manner that will improve public per-
ception and long-term sustainability of 
the farmland application program.

All farm fields the contractor iden-
tifies for land application of biosolids 
are pre-approved by the MWRDGC 
before use. For each field the contrac-
tor wishes to enlist in the land applica-
tion program, information is submitted 
to MWRDGC to evaluate suitability 
of the field for land application before 
approval. The information submitted 
includes a biosolids land application 
information (BLAFI) form; soil sur-
vey and aerial photograph maps show-
ing the exact location of fields and soil 
type; crop type and expected yield; 
planned biosolids application rate; and 
record of public outreach activities. An 
example BLAFI form, which indicates 
other requirements such as soil pH, and 
application buffer zones, is shown in 
Figure 21.2. For fields where the soil 
pH is below the required value of 6.5 (minimum pH limit 
is being reduced to 6.0 in pending revision of the Illinois 
biosolids rule), the contractor submits a form to show 
how lime requirement to increase soil pH is determined. 
The public outreach program includes notification to 
neighbors and community officials such as road com-
missioners and health departments. In addition, the con-

tractor is required to include a full-time agronomist/pub-
lic relations officer on staff, who will visit and distribute 
information to the neighbors in the vicinity of the land 
application fields to ensure that they are aware of and are 
comfortable with the land application activities.

To further help to educate the farming community on 
the benefits and safety of the biosolids farmland applica-

Figure 21.2: Example of Biosolids Land Application Field Information form used in. farmland 
application program. 



Recycling of Nutrients

167

tion practice, the MWRDGC established research plots 
on two farmers’ fields in 2004. These plots are used to 
compare the biosolids with commercial fertilizers with 
respect to crop yields and impact on groundwater. The 
data obtained from these plots so far have been used to 
show the farming community the increased profits at-
tainable through the use of biosolids. The MWRDGC 
and the biosolids farmland application contractor hosts 
field days on research plots annually. 

Hanover Park WRP Fischer Farm Land Application
All of the approximately 900 dry tons of biosolids pro-
duced at the MWRDGC Hanover Park WRP are utilized 
on the Fischer Farm, which is a 130-acre site located on 
the grounds of the WRP. The liquid biosolids are held 
in storage lagoons and a contractor applies the material 
by subsurface injection approximately twice a year; in 
spring and fall. Corn is grown on the farm annually and 
the harvested crop is used either as animal feed or for 
ethanol production. This land application program is con-
ducted under a permit issued by the IEPA.

Summary

Most of the biosolids generated from municipal wastewa-
ter treatment in the U.S. are beneficially utilised through 
land application. The processing and management of bio-
solids for land application are governed under both fed-
eral and state regulations aimed at protection of public 
health and the environment. The federal regulations gov-
erning land application of biosolids, commonly referred 
to as the Part 503 rule, are based on a comprehensive 
risk assessment. The Part 503 rule establishes limits and 
management practices with respect to pathogens, vector 
attraction and the concentrations of trace metals in bio-
solids intended for land application. In most states, the 
permitted rates of biosolids application on farmland are 
based on agronomic N requirements of crops. The state 
regulations are more stringent than the Part 503 rule.

The MWRDGC has vigorously enforced its Industrial 
Waste Pretreatment Ordinance, and as a result, the con-
centrations of trace metals in all biosolids produced by the 
MWRDGC are much lower than the limits established in 

the Part 503 rule for the highest quality biosolids that can 
be applied to land. This has helped in the development of 
successful land application programmes. The MWRDGC 
has been utilising most of its biosolids through applica-
tion on farmland for nearly 40 years. The biosolids have 
been used during these years on a project in which strip-
mined land was reclaimed into productive agricultural 
land, on a farm owned and operated by MWRDGC, and 
as a substitute for chemical fertilisers in farming commu-
nities located near Chicago. The MWRDGC’s effort to 
continuously improve its biosolids land application pro-
gramme is focused on decreasing the cost of production 
and transportation to farmland and on increasing public 
acceptance of the land application practice.

The MWRDGC also has maintained a programme of 
further processing its biosolids to a more soil-like prod-
uct, which is applied to land as a fertiliser or soil amend-
ment on recreational areas and for urban reclamation 
projects within the MWRDGC service area (Chicago and 
suburban communities). While this programme is not dis-
cussed in this chapter, it should be noted that the practice 
of applying biosolids to land in the metropolitan Chicago 
area through this programme has enhanced acceptance of 
biosolids application on agricultural land in outlying rural 
counties.
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