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WHAT ARE BIOSOLIDS?
Biosolids are the nutrient-rich organic byproducts resulting from wastewater treatment.1
Treating wastewater from homes and businesses is a requirement for protection of public
health and the environment. Wastewater solids, also known as sewage sludge, are an unavoidable
byproduct. The solids from wastewater treatment can be incinerated, put in a landfill, or recycled to
soils as biosolids.
In order to be applied to soils as fertilizers and soil amendments, biosolids have to be treated and
tested and meet strict federal and state requirements. Depending on the treatment, biosolids are
classified as AA, A, or B. Class AA biosolids can be used with minimal restriction in many different
kinds of applications, whereas Class B biosolids contain some pathogens and may only be used
at permitted, restricted sites. Some biosolids are also used to produce renewable energy through
anaerobic digestion and production of methane (“biogas”) or by drying and burning as a fuel.

Why are biosolids applied to soils?
Because biosolids contain plant nutrients and organic
matter, they provide significant benefits to soils and
crops at a wide variety of farms, ranches, tree farms,
turf grass sites (e.g. golf courses), horticultural operations,
and other landscapes. These benefits include:
 Providing macro-nutrients (nitrogen, phosphorus,
and minimal potassium) and other important
nutrients (calcium, sulfur, magnesium, copper,
zinc, etc.) to support plant growth
 Enriching soil with organic matter (containing
carbon), which improves water-holding capacity,
soil health, and plant vigor
 Sequestering carbon in soils, which helps reduce
atmospheric greenhouse gases
 Replacing the need for mined fertilizers that are
made with fossil fuels, are energy-intensive, and have
large carbon footprints
 Saving farmers money by recycling local nutrients in
local landscapes
In addition to these benefits, recycling biosolids helps
the wastewater facility—and the community it serves
— be more sustainable. As with other forms of recycling,
it creates local jobs and economic activity as it puts to
use a local resource. In many cases, recycling biosolids to
soils is the best environmental and economic choice for a
wastewater treatment facility.
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Biosolids recycling is common across North America
and has been for 50 years. Currently, about 60% of the
wastewater solids produced in the US are recycled to
soils, providing numerous benefits to thousands of
farms, landscapes, and communities.2 As wastewater
treatment and biosolids recycling have advanced,
the facilities managing them are being called “Water
Resource Recovery Facilities” (WRRFs) because they
serve their communities by using the nutrients, organic
matter, water, and other resources found in wastewater.
Florida is no exception. For example, the biosolids
production facility of the Solid Waste Authority of Palm
Beach County is an example of a modern, advanced
system, operated by a public-private partnership, making
Class AA fertilizer.3 Demand for such Class AA biosolids
products is high statewide.
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Biosolids recycling is supported by decades of research
and experience.4 That research underpins regulations,
including the 40 CFR Part 503 regulations under the US
Clean Water Act administered by the US Environmental
Protection Agency (US EPA), as well as regulations of other
federal agencies, such as the Department of Agriculture
(USDA) and the Food and Drug Administration.5 In
addition, the Florida Department of Environmental
Protection (FDEP) regulates biosolids treatment and
management.6 In addition to regulation, proper
management of biosolids and other materials used
on farms and landscapes is important, and university
cooperative extension services and other agricultural
advisors across the country provide extensive guidance.7

What about
the phosphorus
in biosolids?
Is it a concern?
Phosphorus is a natural
element that is critical to
basic life processes at the
cellular level. It is found
naturally in all soils.
Some parts of Florida
have economically
significant natural rock
phosphorus that has
been mined and marketed. Phosphorus is also naturally
and unavoidably present in wastewater, septic systems,
manures, biosolids, and composts because it is in plants,
animals, and humans.
Phosphorus dynamics in soils and waters is complex, and
there are hundreds of published research articles from the
past several decades that have advanced understanding.
Because phosphorus can contribute to eutrophication
and algae growth, especially in fresh surface waters,
controlling runoff and leaching of phosphorus into water
bodies from agriculture and turfgrass management has
been a focus of conservation efforts for decades. As a
Water Environment Federation phosphorus and
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Biosolids are just one of many kinds of
fertilizers and soil amendments in use in
South Florida and around the continent,
and biosolids is a much smaller source of
nutrients than traditional granular chemical
fertilizers and animal manures
biosolids fact sheet explains, “what is known is that the
phosphorus found in soils consists of a large variety of
compounds that make the phosphorus either more or
less environmentally available, and, therefore, more
or less likely to cause undesirable eutrophication of
surface waters.”8
Best management practices (BMPs) for agriculture and
turfgrass, including setbacks, soil management, and most
importantly nutrient management are now commonly
implemented and have been successful in reducing
nutrient loads to some water bodies.9 While point sources
of phosphorus (e.g. wastewater treatment plants) have
been reduced, the biggest challenge in parts of Florida
and places around the continent is non-point sources,
which include agriculture and landscaping, including
turfgrass management. The nutrients at these non-point
sources can come from fertilizer, manures,
and/or biosolids.

How, how much, and where are
biosolids recycled in South Florida?
Biosolids are just one of many kinds of fertilizers and
soil amendments in use in South Florida and around
the continent, and biosolids is a much smaller source of
nutrients than traditional granular chemical fertilizers
and animal manures. Florida WRRFs produce an
estimated 340,000 dry tons of solids each year, of which
approximately 75% is recycled to soils.10
According to FDEP, of the Florida biosolids recycled,
about half are Class B products and go to land application
on any of 95 sites permitted by the Department. These
are mostly farm sites, where strict set-backs, nutrient
management, and other requirements apply. The other

“Scientific Basis for Biosolids Use.” The Science of Biosolids Recycling, NEBRA, www.nebiosolids.org/scientific-basis-for-biosolids-use.
“Biosolids.” EPA, Environmental Protection Agency, 27 Apr. 2018, www.epa.gov/biosolids.
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half of the recycled biosolids are processed further to
reduce pathogens to meet Class AA standards. These
Class AA products are required to have a fertilizer
registration through Florida Department of Agriculture
and Consumer Services (FL DACS). They are marketed
and sold just like other commercial fertilizer products.
Some 35 Florida WRRFs are producing Class AA biosolids
fertilizers. Some additional Class AA biosolids are
imported into the state for fertilizer use as a normal part
of the interstate commerce.

(BMAPs) to meet TMDLs of various water basins in an
effort to reduce point and nonpoint source pollutant
loads including phosphorus. Biosolids that are classified
as a fertilizer product (i.e. Class AA) must be applied
in accordance with the FDACS-adopted BMPs in the
sensitive watersheds—just the same as other fertilizers
and manures. This includes the consideration of nutrient
loading, crop uptake, and proper site management
to minimize runoff potential and nutrient loading to
impaired water bodies.

Proper nutrient management is the
key to protecting water quality.

Biosolids that are not registered as a fertilizer product
(i.e. not Class AA) must be applied in accordance with
Chapter 62-640 of the Florida Administrative Code
(F.A.C.) which is more restrictive than the FL DACS
BMPs. Ch. 62-640 F.A.C. stipulates additional nutrient
management plan requirements, site registration
requirements, site management considerations for
storage and prevention of runoff, additional soil and
ground/surface water monitoring, floodplain restrictions,
and additional setbacks. These requirements are above
and beyond the federal requirements in 40 CFR 503.
Additionally, the Florida legislature passed SB 392 in 2007
that placed significant restrictions on the land application
of Class B biosolids in several sensitive watersheds in an
effort to reduce potential nutrient loading, including the
Lake Okeechobee basin, which was incorporated into
the latest update to Ch. 62-640. Chapter 373.4595, Florida
Statute (Northern Everglades and Estuary Protection
Program), also restricts land application and nutrient
loading within sensitive watersheds.

Nutrient management is the widely-recognized and
adopted approach to managing fertilizers and soil
amendments in agriculture, silviculture, horticulture, and
landscaping to avoid negative water quality impacts.
The US Department of Agriculture Natural Resources
Conservation Service (NRCS) provides overarching
nutrient management guidelines—the Code 590.11 The
key concepts of nutrient management are the four Rs:
right amount: Apply the amount that the crop

needs and will use.
right source: There are many fertilizer and soil

amendment options; select the one(s) best suited for
the particular situation.
right placement: Fertilizers and soil amendments

need to be managed carefully on the landscape. For
example, manure, compost, and biosolids stockpiles
should be kept away from surface waters, off steep
slopes, and protected from runoff.
right timing: Applying nutrients just before a

big rain event wastes them and adds to run-off
nutrient pollution.

In short, biosolids are as heavily regulated—or more
regulated—in comparison to other sources of nutrients
applied to farms and other landscapes in South Florida.
And all of these materials must be—and should
be—managed in accordance with agricultural nutrient
management plans.

At the local level, nutrient management is further
advanced with agricultural BMPs set by FL DACS.12 The
BMPs include nutrient management requirements
to minimize impacts to water bodies; irrigation
management requirements to reduce water and nutrient
losses in the environment; and water resource protection
efforts such as buffers, setbacks, perimeter swales,
etc. These BMPs have been developed to help ensure
compliance with mandated Total Maximum Daily Loads
(TMDLs) for pollutants entering impaired water bodies.
FDEP has developed Basin Management Action Plans
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Phosphorus in most biosolids is less environmentally
available and less concerning.
Over the past 20 years, research by the University of Florida and others has found that, compared to other fertilizers
and soil amendments, much of the phosphorus in biosolids occurs in insoluble forms that are not likely to negatively
impact water quality13. For any soil amendment (compost, manure, and biosolids), they advise the use of the water
extractable phosphorus (WEP) test, which shows the level of phosphorus that is water soluble; that and part of the
labile phosphorus are environmentally relevant in terms of having the potential to impact water quality (Figure 1).
Most phosphorus in soils and biosolids is bound in mineral and other complexed forms that make it unlikely to impact
water quality; therefore, only a fraction (approximately 10%) of the tons of total phosphorus applied in biosolids is of
any potential concern for water quality. Table 1 demonstrates, for the State of Florida as a whole, the minimal amount
of estimated environmentally-relevant phosphorus applied in biosolids versus animal manures and fertilizers. Figure 2
is a graphical representation of Table 1. The relevant phosphorus in biosolids is different from manures (approximately
23%+)14 because, in the wastewater treatment process, most biosolids have iron, aluminum, and/or calcium added to
them.8 This means that, if a farmer wishes to gain the many benefits of adding a soil amendment (rather than just
chemical fertilizer), biosolids products may be a better choice than manures for reducing risks of phosphorus runoff
and water quality impacts. These complicated facts are being considered by state fertilizer regulators.15
The Florida Phosphorus Index series, widely used for nutrient management on farms, incorporates all this information
in calculating appropriate application rates for fertilizers and soil amendments, including biosolids.16

FIGURE 1: Average Solubility of Phosphorus in Residuals

Source: Adapted from A. Shober, Nov. 2016, as adapted from Brandt et al., 2004.
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Table 1: Comparison of estimated phosphorus applied from various sources in Florida
Fertilizer or Soil
Amendment

Fertilizer

P2O5 Applied
(tons)1

299,080

Animal
manures
Biosolids

Total
Phosphorus (TP)
Applied
(tons, P2O5/2.3)

Water Soluble
Phosphorus
Applied
(tons WEP)2

Notes
Some portion of this is Class AA biosolids.
Assuming 87% WEP:TP.3
(which does not apply to biosolids, so the
environmentally relevant phosphorus is reduced
from 111,830).

130,035

90,000

33,991

7,818

Assuming 23% WEP:TP.

625

Assumes an average of 2.5% total phosphorus in
the approximately 250,000 dry tons of biosolids
products applied to soils. Assuming 10% WEP:TP.

6,250

1. P2O5 = Measure of phosphorus as phosphate in fertilizer.
2. The water extractable phosphorus (WEP) test shows the level of phosphorus that is water soluble; that and part of the labile phosphorus are environmentally relevant in terms of having the potential to impact water quality. Most phosphorus in soils and biosolids is bound in mineral and other complexed forms that make it less available to impact water quality.
3. WEP:TP = Ratio of water extractable phosphorus to total phosphorus.
Sources:
Florida DACS, 2015-19 tonnage reports: https://www.freshfromflorida.com/Business-Services/Fertilizer-Licensing-and-Tonnage-Reporting
US EPA estimates, 2007: https://www.epa.gov/nutrient-policy-data/estimated-animal-agriculture-nitrogen-and-phosphorus-manure
Brandt, R.C., H.A. Elliott, G.A. O’Connor. 2004. Water-extractable phosphorus in biosolids: Implications for land-based recycling. Water Environ. Research 76:121-129,
as quoted by A. Shober, November 2016
M. Barker, personal communications, May 2018

FIGURE 2: Comparison of water soluble phosphorus in various sources in Florida

Changing to a different biosolids treatment process will do little to
address phosphorus concerns.
There have been recommendations made to process biosolids with different, newer technologies.9 Some of these
technologies will likely prove useful in particular situations in the future, but they are not focused on addressing
phosphorus concerns specifically. Because of the critical importance to public health of consistent, reliable wastewater
operations, WRRFs are careful in their implementation of new technologies and systems. Thus, while further
exploration of new technologies is always a good idea, and the wastewater management profession strongly supports
such research, it is important to recognize that there is no single magic remedy for addressing phosphorus concerns.
Agricultural BMPs are a practical and proven solution to resolving water quality issues related to fertilizer-derived
phosphorus. Many proposed biosolids treatment systems, including gasification, pyrolysis, or other thermal treatment,
do nothing to eliminate phosphorus in the resulting residual biosolids. By whatever means biosolids are treated,
phosphorus remains. Switching to some new technology does not make it go away.
However, it is possible to extract phosphorus from wastewater, biosolids, and manures, and there are already-proven
technologies available and in large-scale use that do just that.8 Such systems allow for shipment of concentrated
phosphorus out of any sensitive watershed. Some such technologies are best installed at WRRFs that have anaerobic
digestion and a resulting post-digestion side-stream that is enriched in phosphorus. Other options can remove
phosphorus from wastewater and animal manures. The challenge for any of these options is funding. Concentrated
phosphorus separation is not a core requirement for WRRFs and imposing increased costs on public utilities and their
ratepayers can be hard to justify.

CONCLUSION
Water quality professionals and WRRFs are the front-line leaders in keeping Florida’s
waters clean. Biosolids management is a part of their efforts, and recycling biosolids to
soils—using local nutrients and organic matter—is a sustainable recycling program
important to Florida communities. Curtailing biosolids use out of concern for
phosphorus impacts would have minimal benefit in reducing phosphorus
impacts to water quality because biosolids are a relatively minor
source of phosphorus compared to other inorganic/chemical
fertilizers and manures, and the phosphorus in biosolids is
less environmentally relevant. To reduce the risk from the
phosphorus in biosolids, biosolids should continue to be
managed in accordance with nutrient management
requirements and other BMPs, as currently required.

swa.org

nebiosolids.org

June 2018

