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INTRODUCTION

This publication contains material prepared in association with the U.S. Environmental Protec-
tion Agency’s International Conference on Thermal Conversion of Municipal Sludge. The conference
was held in Hartford, Connecticut, March 21-24, 1983.

This publication describes and evaluates the various municipal sludge combustion systems. It
also emphasizes the necessity for considering and evaluating the costs involved in the total sludge
management train, including dewatering, combustion, air pollution control, and ash disposal pro-
cesses. It is intended to supplement but not replace EPA technology transfer publications on sludge
treatment and disposal, dewatering municipal wastewater sludges, municipal sludge landfills, and
land application of municipal sludge. It also answers questions that have been raised about incinera-
tion as a means of processing sludge solids for ultimate disposal and presents factual answers sup-
ported by case histories.

The primary objectives of this document are (1) to assess the current status of municipal sludge
combustion technology as to performance of in-place systems, environmental concerns, and
regulatory agency viewpoints; (2) to determine what needs to be done to make municipal sludge
combustion more economical, including upgrading the performance of present and future systems;
and (3) to discuss technology in the R&D stage.

Many different, plausible schemes exist for treating municipal wastewater treatment plant sludge,
but no single method is appropriate for all municipalities. Sludge properties, project size, and loca-
tion are the primary considerations that enter into the identification of prudent approaches to sludge
management. Common to all is the need to concentrate the collected solids and then to process them
to minimize any adverse impact on the environment in ultimate disposal. Sludge concentration can be
characterized in two steps: (1) the solids are taken out of the wastewater so that the plant’s discharge
permit can be met, and (2) a portion of the remaining water is removed from the solids so that pro-
cessing for ultimate disposal can be achieved economically. This latter step becomes very important
economically if a combustion process is chosen.

Sludge management is a difficult environmental control problem. The complexity of sludge pro-
cessing decisionmaking is caused by factors such as the diversity of sludge characteristics, the wide
range of processes available for use in sludge management, the interrelations between those pro-
cesses, the interactions between the solids handling and wastewater treatment processes, the potential
environmental and public health effects of sludge solids, the frequently high capital and operating
costs involved, and the limitations imposed by concerns of the public.

However, given the quantities of wastewater sludge generated annually, an effort to reduce costs
causes us to examine whether-the energy potential of this sludge could be exploited by utilizing it in
thermal processes. It is estimated that approximately 19 kg organic dry solids of wastewater sludge
(O-OSQ kg X 365 x 0.65) are generated annually per inhabitant. If one considers that 1 kg of
organic dry substance may have a calorific value of about 25,000 kJ (about 7 kWh), the energy
valug can be calcglated to be about 19 x7= 133 kWh per inhabitant per year. Excessive auxiliary
fuel is necessary if dewatering is not performed effectively. This is a consequence of the high energy
r.equlrements for water evaporation. As experience indicates, the successful utilization of wastewater
sludge energy often means solving the problem of sludge dewatering. It takes far less energy to

n eghan}ca!ly deyvater sludge before incineration than it does to evaporate the same amount of water
uring incineration.
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