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2.6.1.3 Incineration of sludge 

There are currently 204 Sewage Sludge Incinerators (SSI) across the United States. The two main pieces of 
legislation that regulate the operation of SSIs are as follows:

•	 40 CFR Part 503 Subpart E of the Clean Water Act

•	 40 CFR Part 129 of the Clean Air Act

The majority of emission limits set by these regulations refer to the concentration of air pollutant gases that result 
from the combustion process. However, Part 503 also refers to the requirement to meet site-specific concentrations 
for arsenic, cadmium, chromium, lead and nickel in sewage sludge being fed to the incinerator. The exact limit 
values are based on site-specific variables such as incinerator type, dispersion factor, control efficiency, feed rate 
and stack height.

The second type of regulation affecting sludge incineration is 40 CFR Part 129 of the recently updated Clean Air 
Act. This regulation significantly increases pollutant limits for nine air pollutants.

The EPA has estimated that approximately 49 SSIs will have to install one or more air pollution reduction devices 
to comply with the updated regulation. If compliance with the updated Part 129 is cost prohibitive, this might lead 
to the closure of such facilities and the need to use alternative sludge disposal methods.

According to                                                                                                                                                                   :

“ I think a lot of the utilities that have incinerators are dealing with this SSI regulation that came out 
of the EPA. The operators will either need to modify their air pollution control equipment to meet 
that standard, or they are going to have to do something else. Most of them are going to be able 
to modify their systems without having to totally abandon their current practice. When they do 
that they may also consider ways to achieve some energy recovery from the incinerators.

                                                                        

”Part 129 also applies to P&P mill residues, as their pollution emissions are considered low. The EPA expects that 
the majority of P&P mills will be able to meet the new Part 129 standards.

However, the National Association of Clean Water Agencies (NACWA) is currently in a lawsuit with the U.S. 
EPA about the appropriateness of the rule to the sludge incineration community, and therefore the final 
implementation of the rule might still be rejected. The NACWA believes that introducing new limits is not 
necessary to achieve the protection of the environment. It argues that the incineration industry is sufficiently 
regulated under Part 503 of the Clean Water Act regulations, as well as the old pollutant limits set under Part 60 of 
the Clean Air Act. According to the NACWA, the new regulation is seen as being unnecessarily costly to WWTPs. 

According to                                                                                                                                                                                                                                                                                                     
                                               :

“ The main issue we see with the new Sewage Sludge Incinerator rules is their apparent conflict 
with the Part 503 requirements. We certainly believe that the EPA has the authority to regulate 
incinerators under the Clean Air Act, but they have chosen to regulate them under a very stringent 
provision that might negatively affect the sewage sludge community as a whole. Moreover, 
WWTPs are already being regulated through Part 503, so introducing additional stricter 
requirements creates unnecessary duplication.

We believe that WWTPs will then have to use other disposal methods, such as applying the sludge 
to land or sending it to landfill. However, this is problematic because many WWTPs do not have 
the capacity for land application of sludge, and achieving compliance with this rule requires 
significant investment. We estimate that the municipalities that will not be able to continue 
incinerating will move to landfilling.

                                                                                                                                                                                                            

”An additional problem with the latest changes within sludge incineration regulations is the reclassification of 
sludge as solid waste with potential hazardous properties. This change implies that plants that use sludge as a Sa
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source of renewable energy fuel (e.g. cement kilns, coal-fired power plants) will have to prove that their sludge 
meets legitimate fuel criteria and this will require additional administrative steps in order to incinerate sludge. 

                         noted:

“ Reclassification of combusted sludge as a solid waste will have an impact beyond the incineration 
community for other utilities that wish to use biosolids as an energy resource. Plants will have 
to overcome additional administrative hurdles in the form of petitioning the government, 
demonstrating non-hazardous properties of sludge, proving that contaminant levels are not 
higher than coal, and so on. This creates an additional level of work for companies that want to 
use biosolids for this purpose.

                                                                                                                                                                                                            

”In the U.S. 40 CFR Part 129 of the recently updated Clean Air Act could lead to some sewage sludge incinerators 
(SSI) being decommissioned. This is because, for some facilities, installing an alternative treatment train 
(e.g. anaerobic digestion), would be less expensive than upgrading the SSI to comply. SSI operators for whom 
upgrading is viable are likely to look into energy recovery options at the same time. This part of the market hinges 
on an ongoing lawsuit between the National Association of Clean Water Agencies and the U.S. EPA over how the 
revision is being implemented.
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5. Market analysis

5.1 Market division and segmentation
For the purposes of this report we have analysed capital expenditure on equipment for sludge management in the 
following categories:

•	 Thickening / dewatering: All equipment for thickening and/or dewatering sludge, as discussed in 
Section 4.1.

•	 Pumps: All pumps designed for moving material that is “thicker than water” and used for sludge 
handling. The category does not include pumps found elsewhere in WWTPs.

•	 Anaerobic digestion (AD): All configurations of AD, such as those discussed in Sections 4.2.2 and 
4.2.4–4.2.7. The category also includes advanced anaerobic digestion technologies that aim to 
improve biogas yield, such as those discussed in Section 4.2.3.

•	 Other stabilisation (ex. AD): All equipment, systems, and pretreatment involved in chemical 
stabilisation, aerobic digestion, and composting. These processes are discussed in Sections 4.2.1, 
4.3 and 4.4.2. This category excludes AD and pasteurisation.

•	 Drying: All equipment and systems for drying, as described in Section 4.5.

•	 Thermal processes: All equipment and systems for the thermal processes described in Section 
4.6, and pasteurisation (Section 4.4.1). Note that this category only includes incineration 
that takes place on-site, or at a centralised sludge incineration facility. We have not included 
expenditure on facilities for the co-incineration of sludge with other waste at an external site.

•	 Balance of plant (BoP): All equipment and systems in the plant that are not part of one of the 
above categories. Note that this does not includes services, such as professional, legal and civil 
engineering costs.

Between 2011 and 2017, we predict that the municipal sludge management equipment 
market will grow from $7.1 billion to $9.9 billion with a CAGR of 5.7%. We expect that                                                                                                                                             
                                      will show the highest growth rate. The forecast is summarised in the following figure, and 
broken down in detail in Section 5.4.

Figure 5.1  Global municipal sludge equipment market forecast, 2011 and 2017

$7.1 bn
Global municipal sludge

equipment market
(2011)

$9.9 bn
Global municipal sludge

equipment market
(2017)

DryingThicken/dewater AD Other stab. Thermal Pumps BoP

CAGR 5.7%

Source: GWI

Besides analysing the market in these categories, we also provide a breakdown of the market geographically, giving 
an overview of the top country/region markets:

•	 China:                                                                                                                                                                                                                                                                                                      
                                                                                                                                                                                                                                                                                                            
                   

•	 Brazil:                                                                                                                                                                                                                                                                                                     
                                                                                                                          Sa
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•	 European Union:                                                                                                                                           
                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                     

•	 U.S.:                                                                                                                                                                                                                                                                                                       
            

•	 Middle East and North Africa:                                                                                                                                          
                                                                                                                                                                                                                            

The development of these markets from 2011–2017 is summarised in the following figure, and broken down by 
year in Section 5.4.

Figure 5.2  Global municipal sludge equipment market forecast by country, 2011 and 2017

 
Source: GWI

Additionally, we present global forecasts for the following industrial markets:

•	 Food & beverage:                                                                                                                                                                                                                                                                         

•	 Pulp & paper:                                                                                                                                                                                                                                                                                                 
                                                                              

The following sections present the key and emerging companies active in the sludge management market, a 
market analysis of each of the forecast countries / regions, and full details of the market forecast.
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7. Market opportunities

7.1 Municipal sludge
The municipal sludge management market is seen as a major growth market due to regulatory changes and the 
need to improve on existing management approaches.

According to                                                                                                                                                                :

“ I would say that biosolids management is going to be a growth area. We are under constant 
pressure to reduce nutrients in the effluent and therefore strengthen the treatment process. Other 
municipalities are going to have to do the same. This means generating more biosolids and more 
growth in this area.

                                                                                                                                                                                                               

”7.1.1 Overview of market opportunities
There are many opportunities in the sludge management market, including energy, valuing sludge, innovation, 
water reuse and opportunities in volume reduction.

The sludge management market is becoming more open to the use of new and innovative technologies. This 
is creating avenues of opportunity for companies that can provide solutions that will meet the very specific and 
changing needs of clients in this industry. Innovation includes advancements in anaerobic digestion and the 
recovery of nutrients from sludge streams.

                                                                                                                                        explained:

“ There is currently a trend in the sludge management market towards the use of more innovative-
type technologies such as anaerobic digestion. I think that where there is an efficient technology 
available it will be successful in the market and the trend will be to use the process.

                                                                                                               

”                                                                                                                                     noted:

“ In my opinion, there are several innovative approaches in the municipal sludge management 
market. One approach is co-location of sewage sludge and food waste digestion. It gives 
wastewater utilities a great opportunity to take advantage of their assets and produce value 
added products like fertilisers and biogas. The opportunity to create strategic assets that can 
access the water utility and waste management markets on one site will mean significant 
opportunities for companies who can demonstrate a proven technical and commercial offering. 

The second approach is nutrient recovery from sludge cake. This area has a lot of potential 
because the value of fertilisers presents a real commercial opportunity. It is likely the demand and 
commercial opportunity for organic fertiliser products will increase as energy prices continue to 
push up inorganic fertiliser prices. Similarly, there is growth potential in the treatment of return 
liquors, because they have high concentrations of nutrients. As advanced digestion plants become 
more centralised, this will put increased pressure on the main wastewater works capacity to treat 
the return liquors and maintain the outlet consent.
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       mentioned:

“ The two biggest innovations that are already noticeable in strategies for municipal sludge 
management are co-digestion and nutrient recovery. Mixing other organic waste with municipal 
sludge in anaerobic digesters can increase biogas production. This is an opportunity for 
wastewater treatment plants (WWTPs) to recycle the energy on-site and reduce their treatment 
cost. Another innovation is nutrient recovery, such as phosphorus recovery from both wastewater 
streams and sludge.

                                                                                                            

”The sludge volumes being generated around the world are increasing, which is raising the need for appropriate 
disposal routes. Addressing the sludge volume issue is therefore an opportunity, as it opens up the path to develop 
new approaches to treat sludge and explore new avenues for making the disposal of sludge streams more cost 
effective.

According to                                                                                                                                                                :

“ Volume reduction in relation to cost is a big opportunity in the sludge management market, 
both in relation to less volume of digesters and less final product. Each tonne of water that is 
not mechanically squeezed from sludge via a centrifuge or belt press will have to end up being 
hauled away on a truck or dried. Haulage will cost you as much as €30 per tonne of sludge to 
transport and drying will cost at least the same, just in operating costs. So it is important to 
improve dewaterability to reduce the end product volume. Volume reduction can be achieved by 
converting more of the sludge to biogas and also by better mechanical dewatering of the sludge 
that has been digested. Both are achieved with advanced digestion.

                                                               

”                                                                                                                                                                                                                                                                                                            
          noted, “Opportunities in the sludge management market involve technologies and approaches that minimise 
sludge production and recover energy.”

                                                                                                                                                                                                                                                             
commented, “Right now the market might be a bit less conservative because companies are concerned about 
energy, which is currently a big driver in the sludge industry. We are working in our R&D centre in Singapore 
on developing technologies to reduce sludge volumes and get more energy from the treatment process, which 
will probably be introduced to the market during 2013. This is something that we developed as an answer to the 
current market needs. Therefore, I believe as the industry becomes more concerned about rising energy costs, the 
industry might be more open to new processes.”

                                                                                                                                           said, “When dealing with 
larger sludge volumes, looking at municipal sludge treatment, the two major benefits of anaerobic digestion are to 
recover energy out of it and to reduce final sludge disposal. This means that the energy will either go to the grid or 
to a CHP system.”

According to                                                                                                                                                                                                                                                                                                     
                                 “The sludge disposal option used is often a question of cost, but local regulations are also an 
important factor which in some areas are influenced by public opinion. Depending on the local conditions, sludge 
can go to agriculture, landfill, the cement industry and so on. The cheapest disposal route for the sludge stream is, 
of course, preferred when cost-efficiency is the main issue. For example, clients will only pay the cement industry 
to take their sludge if they have no choice and there is no other way to dispose of the sludge. They try to look for 
the easiest and cheapest disposal options.”

                   noted, “A technology that is currently dominating the market is anaerobic digestion with combined 
heat and power (CHP), which minimises solids production. Landfill space is becoming increasingly limited so, the 
less sludge you produce, the better. By also generating heat and power needed throughout the treatment plant, a 
utility becomes more energy independent and sustainable.”Sa
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