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cross America, housing and industrial expansion
are overtaking farmland, which is requiring
managers of municipal wastewater treatment plants
to find alternatives to their Class B and liquid Class A
biosolids disposal programs. An increasing number
of municipalities are selecting thermal drying as the
solution for the growing problems associated with
biosolids disposal. Thermal drying systems, which
dry biosolids to a granular product either by direct
or indirect heat, are available from many different
manufacturers.
Regardless of the type of dryer used, transforming
sludge into a granular Class A product per the 40 CFR
503 standards dramatically increases the safety of
sludge handling and disposal. Such processing greatly
reduces disease-bearing pathogens, reduces vector
attraction, and significantly reduces the volume of
material that must be transported offsite. However,
it is important to incorporate the appropriate
electrical, mechanical, and process safeguards into
the drying process. Furthermore, operating these
drying systems requires a well-trained staff that is
intimately familiar with the dryer’s operation and
safety interlocks. Otherwise, potential safety hazards
may be inadvertently introduced, outweighing the
benefits of converting to a Class A product.

Safety Regulations
Biosolids drying may lead to fire-related problems.
If the biosolids are overdried, the temperature may
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rise and exceed the material’s flashpoint. It is very
important to have integrated safety systems in place
and to understand how these systems work.
It is equally important to ensure that the biosolids
dryer manufacturer has incorporated the National
Fire Protection Association (NFPA; New York)
guidelines and the American Society of Mechanical
Engineers (ASME; Quincy, Mass.) codes into the
design, material selection, and fabrication and
testing of the dryer’s components. NFPA provides
guidance for explosion prevention and venting of
deflagrations (explosions), while the ASME codes
address pressure-bearing vessels and parts, such as
an indirect dryer’s hot oil or steam system.

Startup and Operator Training
Operational challenges are most common in the
first few months of a biosolids dryer’s operation.
Some of these challenges will be part of the
normal operational learning curve, while others
may be caused by equipment upstream of the
dryer. An equipment manufacturer is obligated to
train the municipality’s dryer staff in the proper
operation of the dryer as well as its safety features.
Comprehensive operator training is vital to the safe
and efficient operation of a sludge drying system.
Well-trained and experienced operators can easily
identify unusual and unsafe conditions, and thus
respond accordingly to prevent an upset condition
such as a fire or explosion.
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notification. At a minimum, dryer operators should
perform an hourly system walk-through to confirm
that the system is operating properly. Any operator
concerns should be documented in a written log,
indicating the time, the concern, and the action taken.
A review process that involves the chief operator and
plant manager should also be in place.

Consistent Biosolids Feed

The operator’s ability to effectively monitor the
dryer system will result in a safe and efficiently
operated biosolids dryer.
All sludge dryers consist of integrated
subsystems, which typically include material
handling, flame management (burner systems),
thermal oil or steam heat exchangers, process
gas quench systems, odor control equipment, and
dry product storage. Each individual subsystem
requires operator training in the process application
(how it works) and the engineering application
(why it works). All training should include a review
of the operations and maintenance manual and
actual hands-on operation and training. The overall
dryer system controls should be discussed in detail
before subsystem training and should be reviewed
throughout the subsystem training. The operator’s
ability to fully understand and effectively monitor
the dryer system will lead to a safe and efficiently
operated biosolids dryer.
In addition to the operational controls, all dryer
operators need extensive training on the dryer’s
safety system. Operators should understand all
monitoring systems and their potential responses,
both automated and manual, to prevent confusion
if a safety system initiates a status alert.
It is recommended that the equipment
manufacturer provide operation and maintenance
training, which would typically last from 60 to 90
days. The training schedule should be tailored to
the municipality and be based on their operating
schedule. This may result in an additional cost to
the municipality, but in the long run, it will certainly
save time, money, and aggravation.

Operator Floor Time
Although generally not thought of as a dryer
safety consideration, operator floor time is a large
part of operating a dryer safely. As mentioned above,
an alert and well-trained operator can determine
either mechanical, electrical, or process-related
problems even before any automated system alarm
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The single most important element in a successful
dryer operation is consistent feed to the dryer.
Upstream facilities such as dewatering equipment
can result in an inconsistent biosolids cake feed
to the dryer. Different biosolids types — digested,
waste activated sludge, primary, etc. — will
dewater differently. Moreover, the same biosolids
will occasionally dewater differently because of
variations in the feed to the dewatering equipment or
the operating condition of the dewatering equipment,
including polymer feed rates.
It is important to understand that swings in
percent solids greater than 0.5% can affect dryer
operation. Thus, the dryer operator should be
aware of any changes in the dewatering and drying
operation. The equipment manufacturer should
work with the operators to establish procedures for
monitoring feed solids to the dewatering equipment
and dryer in order to achieve acceptable operating
ranges. Hourly sampling and testing of the dewatered
sludge-cake moisture content is recommended. Many
plants verify the dryer’s operating parameters by
checking the percent solids of the dried product on
an hourly basis.

Dried Sludge Temperature
It is possible for the dried biosolids to combust
when its temperature is greater than its autoignition point. The typical discharge temperature
for dried material exiting the dryer is less than 240°F
(116°C). Normally, this ensures that the material
never approaches the ignition point; however, the
temperature of the dried material can still overheat
when a change is made that decreases the moisture
content of the material entering the dryer, and the
operator does not compensate for the change by
adjusting the dryer’s operational set points. For
this reason, the dried product should always be
less than 240°F (116°C) when it exits the dryer. In
addition, if the dried biosolids are stored in a silo, it
is recommended that the temperature be reduced
to between 100°F and 120°F (38°C and 49°C) with a
product cooling apparatus.

Housekeeping
Proper housekeeping of the dryer and facility is
critical and should be part of the training package
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provided by the equipment manufacturer. All
biosolids dryers will produce dust at some point
in the process system, even though most dryers
are operated under a vacuum. Dried biosolids dust
is flammable and should always be contained.
Because concentrated airborne dust can ignite and
explode, efforts should always be made to minimize
or capture any fugitive dust that escapes the system
and remove it from the dryer facility. Dried biosolids
dust also can ignite if allowed to settle on equipment,
and, therefore, should be prevented from settling on
motors, drives, and bearings.

System Maintenance
Proper system maintenance, scheduled or
unscheduled, is critical for safely operating and
prolonging the life of thermal dryer systems.
Sludge dryers are very safe during normal running
conditions; however, potentially unsafe conditions
can occur during abnormal startup or shutdowns
because of subsystem problems. For this reason,
an aggressive preventive maintenance program
should be implemented to minimize problems. If
a component is believed to be failing, the entire
dryer system should be stopped as quickly, but as
routinely, as possible.
Trained maintenance technicians should
conduct a yearly safety audit of the combustion
systems to confirm proper setup and operation. If
the municipality’s maintenance technicians are not
trained on combustion systems, a contract inspector
should be hired to perform the safety audit.
If maintenance must be performed in a dusty
environment (such as are found near bucket
elevators or screens), non-sparking metal tools and
personal static isolators should be used to prevent
possible ignition of any stirred-up dust.

Product Storage
Dried biosolids product, whether pelletized,
granulated, extruded, or a mixture of sizes, can
combust or even explode. Dried sludge will burn
if sufficient heat is applied, and an explosion could
occur if a spark discharges in a dusty environment.
To prevent fire or explosion, it is imperative that all
storage systems and trucks to be loaded include
bonded and grounded equipment to prevent static
sparks. All storage silos should be designed using NFPA
guidelines and the latest safety monitoring systems for
temperature and carbon monoxide. Operators should
fully understand the safety monitoring system and
the automated extinguishing responses. If nitrogen
blanketing is used, operators should be aware of the
safety concerns associated with nitrogen.
Another concern with dried sludge storage is
the possibility of spontaneous combustion caused
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by sudden biological regrowth due to rewetting of
the bulk stored product. It is important to maintain
proper inventory control at all times to prevent
biological regrowth; in other words, don’t store the
dried biosolids for extended periods of time. The
operator should also make sure that no smoldering
biosolids are sent to storage. Likewise, no biosolids
that are less than 90% dry solids should be sent to
storage.

Personal Burn Hazards
Burn hazards exist in some form with all sludge
dryers. Exposed hot oil or steam piping to the
off-gas collection duct are two examples. Dryer
manufacturers have an obligation to properly identify
and label equipment that could cause personal injury.
It is also the operator’s responsibility to be aware of
all hazards associated with the drying equipment,
including heated surfaces. Safety guards or barriers
should remain installed at all times, and all signage
should stay intact.
To prevent accidental burns, operators should
also be aware of the condition of all insulated
surfaces, and report or repair any damage. In
addition, operators or maintenance technicians
should wear appropriate face and eye protection,
gloves and protective coveralls when working with
hot surfaces. If possible, it is best to work on the
dryer’s equipment after it has been properly shut
down and allowed to cool.

Conclusion
As housing and industrial expansion overtakes
farmland, and as the headaches associated with
applying Class B biosolids continue to grow, many
utilities are turning to heat drying as the solution. This
means that sooner or later, wastewater treatment
plant operators will be exposed to or possibly
responsible for the operation of a biosolids dryer.
With proper training, as well as a comprehensive
understanding of the dryer’s equipment, operation,
and safety systems, operators can rest assured that
their experience with biosolids dryers will be quite
uneventful and sometimes just plain boring. Following
the manufacturer’s operational guidelines, and
maintaining good housekeeping and maintenance
procedures, will help ensure the successful and safe
operation of a biosolids dryer.
Ray Barrett is the biosolids drying technologies
application engineering manager at Siemens Water
Technologies (Canton, Ga.). He can be reached at
raymond.barrett@siemens.com. Joey Herndon is the
biosolids drying technologies manager at Siemens
Water Technologies (Thomasville, Ga.). He can be
reached at joseph.herndon@siemens.com.
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