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Vintage Power Plants:
Environmental Characterization,

Decontamination, and Demolition
—

Introduction

Decontamination and demolition of buildings can be a regulatory and financial abyss.
Numerous regulations apply to the identification, characterization, removal, and disposal of
contaminated materials and building debris, and project assessments and contract language
can leave building owners wide open for contractor add-ons. These projects can vary greatly
in complexity depending upon the nature and use of a building. The decontamination and
demolition of vintage power plants presents a significant challenge to the owner, consultant,
and contractor. However, through a detailed assessment of the building systems, an
understanding of the nature and location of contaminants and their associated regulations,
and through explicit contract documents and oversight, projects can be completed on time
and within budget. Obviously every site is different, and there are no guarantees, but a
consistent due diligence process combined with astute contract management will mitigate
liabilities. This document describes systems and important features of vintage power plants,
includes methodologies for evaluating them, and provides suggestions for
decontamination/demolition contract language and contract management strategies.

As illustrations, portions of this paper refer to two vintage power plants located in
Connecticut. They include 1920s (low-pressure) boiler houses and high-pressure (1940/50s)
boilers. The plants were originally coal fired, but were converted to fuel oil or co-burning
plants. One facility has been demolished and the site is awaiting redevelopment,
highlighting its strategic waterfront location. The other plant’s hazardous materials and

asbestos survey has been completed.

Building Systems and Operations

Each building offers its own unique architecture, operations, history, and secrets. The first
step taken toward decontamination and demolition is the completion of a detailed building
assessment which identifies the nature and location of building activities and operations,

both past and present, especially those involving the use or storage of chemicals/oils. It also
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Low-pressure boiler firing deck

seeks to understand the individual building systems and how they operate in concert. This
provides key insight into the actual or potential distribution of contaminants such as
polychlorinated biphenyl (PCB) contaminated compressor oils or floor drain sediments. An
assessment of building structural systems and materials is also essential to the completion of
demolition plans and specifications.

Vintage power plants are a labyrinth of
catwalks, alleys, pumps, and pipes,
especially to those unfamiliar with
power plant operations. Tours guided
by facility personnel who know building
operations and systems are critical to
laying the foundation for a detailed
hazardous material survey. Weeks of
sampling activities can be expected in
order to produce a thorough assessment

of hazardous materials at the facility;
however, this time is well spent as it
promotes a thorough understanding of the building layout and operations. Facility maps and
drawings are also critical for understanding the building systems and revealing interior areas
of boilers and other equipment that are hidden from sight. Some plans may specify the use
of asbestos insulation or mercury switches that may otherwise be overlooked during a

survey.

Thorough, field-verified base maps must be generated and reviewed before the survey
begins. These maps provide the road map that will guide the survey and direct the inspector
throughout the survey. Any historic data may also prove useful to the inspector and should
be included on the base maps.

The following presents a brief summary of the major systems and processes located within
vintage power plants, as well as some associated constituents of concern.

Coal Systems

Coal is usually delivered to power plants by either water or rail, and can be offloaded by
cranes attached to on-site elevated rail systems (i.c., traveling cranes). The coal is usually
stockpiled outdoors and adjacent to the power plants, and is handled with heavy equipment
such as bulldozers or crane systems. Conveyor systems bring the coal from the exterior of
the plant to interior storage silos. Very early plants used human or mechanical stokers to
deliver coal to the fire, while more modern plants fired by pulverized coal use internal




feeders to bring the coal from the silos
directly to stoker-fired boilers. In the
case of pulverized-coal boilers, the
feeders deliver coal to coal pulverizers
associated with individual boilers or
groups of burners. The pulverized (to

the fineness of talcum powder) coal is

(LA T

transported to the boiler burners through
pipes or ducts by means of hot
pressurized air.

Internal coal conveyor above low-pressure boilers At the facilities, use of the coal delivery
systems was abandoned when the
boilers were subsequently modified to burn fuel oil. Outside each plant, much of the coal
delivery systems have been removed, and only foundations of the old conveyors and crane
systems are visible. Inside both plants, the coal conveyor systems remained in-place and
both plants also had low-pressure stoker-fired boilers as well as pulverized-coal-fired high-
pressure boilers.

The heavy equipment storage and maintenance area may be suspect for fuel storage and
maintenance chemicals, and conveyor and crane systems require heavy grease for the many
moving parts. The coal itself is relatively innocuous, although groundwater monitoring can
be required for coal stockpile areas due to issues potentially resulting from coal leachate.

Il Fuel Oil Systems

Bunker C/No. 6 Fuel Oil (commonly
referred to as Heavy Oil) is typically the
main source of fuel oil consumed at these
types of power plants. However, most
boilers which operate on Heavy Oil
require the use of a lighter grade fuel oil

during the initial firing stages of boilers.

This No. 2 Fuel Oil (or Light Oil) is used

Fuel oil pump room ‘ to bring the internal temperature of the

boilers up to the levels necessary to

properly burn the Heavy Oil. Light Oil is typically stored in aboveground or underground
storage tanks, with storage capacities varying depending on the demand of each power plant.
Heavy Oil is usually stored in large aboveground storage tanks (bulk oil tanks). Storage
capacity requirements for Heavy Oil are significantly more than those for Light Oil, and can
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often exceed 1 million gallons. The locations of these tanks are a considerable distance
from the power plant, necessitating aboveground and underground oil transfer piping and oil
pump houses. Some Heavy Oils are not readily flowable under cool temperatures, therefore
steam coils are usually used within the large storage tanks, and steam or electric heat tracing
along transfer piping exterior to the power plant. This fuel/steam piping is also insulated.
Oil is usually directed into a central pump room area where it is heated (usually by steam)
and perhaps mixed with fuel oil additives before being pumped to the boilers. A variety of
steam and electricity-driven pumps move the oil through the transfer piping up to the boilers.
In older plants, fuel oil pumps may serve one or more boilers, but in newer plants each boiler
may have its own pump. Redundancy in power plant systems is essential for minimizing
down time. Fuel lines run from the pump rooms through the plant and to the boiler firing
decks, where they are injected into the burners of the boilers.

It is not uncommon to find chlorinated solvents, metals or low levels of polychlorinated
biphenyls (PCBs) within fuel and fuel systems. This may be the result of cross-
contamination or disposal of wastes (from other areas/operations at the plant) into the fuel

oil storage tanks or fuel systems. Fuel and steam pipe insulation may also contain asbestos.
Boilers

Power plant boilers are huge and ominous creatures; however, through careful study and
review of plans, they can be understood by the layman. Power plant boilers can be several
stories in height and are surrounded by a labyrinth of catwalks and open stairs that access
equipment and machinery on various levels. Fresh, condensed, and chemically treated boiler
feed water is directed into tubes inside the boiler. In the furnace section of the boiler, the
flame directly heats the water in the boiler tubes. After leaving the furnace section, the hot
gases continue through the boiler, further giving up heat to the steam and water in the boiler
tubes. As the heated water inside the tubes turns to steam, the steam is separated from the
water in a large horizontal tank called the steam drum. From the drum the steam is piped to
other sections of the boiler (called superheaters) where it is further heated. A continuous
circulation of steam exiting the boiler and cooler makeup water entering the boiler takes
place. Old (cooler) water inside the steam drum is also re-circulated back through the boiler.

There are numerous asbestos applications in the construction of older boilers. Boiler cross-
section plans may specifically reference asbestos products as a thermal jacket, between
expansion joints, as door insulation, boiler brick, between channels, etc. Again, plans,
drawings or blueprints can prove quite useful for assessing hidden areas within boilers. With
or without plans, one must assume all boiler gaskets and other insulating materials contain
asbestos unless proven otherwise through testing. Therefore, boilers must be disassembled
and cleaned to remove asbestos components. In some instances, it may prove more cost
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effective to simply dispose of entire portions of the boiler as asbestos-containing building
material (ACBM). Boilers also contain numerous gates, valves, and air dampers, often
controlled by hydraulic or pneumatic cylinders. These lines must be identified and
drained/cleaned during boiler disassembly. Boiler hydraulic oils can potentially contain
PCBs, and certain associated switching assemblies may be operated by mercury switches.

Ash Handling Systems

The combustion of coal and fuel oil inside the boilers produces ash that must be handled
continuously throughout steam production. Boilers produce two types of ash, called bottom
ash and fly ash. Bottom ash is heavy; it accumulates below the furnace (fire ball) area of the
boiler and tends to be a coarse, hard material. Flyash is light and is carried away from the
furnace by the flue gas; it tends to be a very fine material. Both coal and oil produce both
types of ash.

Bottom ash is usually handled as a bulk material, using equipment such as chain/gear or
hydraulic ash gates, carts or conveyors, or hoist mechanisms (called skip hoists). The ash
would then be transported into a storage area (usually silos) for future disposal.

Fly ash is carried by flue gases to equipment that
removes it. Older boilers recovered some fly ash
material as the boiler gases cooled as they
traveled to the chimney; however, much of it was
released into the atmosphere. More recent
pulverized-coal boilers produced more fly-ash
material and less bottom ash, and have better
systems for removal of fly ash. Systems include
electro-static precipitators, which use high-

voltage electric fields to remove the fly ash from

Bottom ash collection hoppers

the flue gases and cyclone separators, which use
an air swirl to separate the ash. Other ash handling equipment includes ash vacuum systems

and associated vacuum piping, and ash silos.

By and large, bottom and fly ash are relatively innocuous. However, they can contain heavy
metals and some heavy oil ash contains valuable vanadium. Traces of semivolatile organic
compounds are also in the ash. As part of the decontamination and demolition procedures it
may be wise to follow the ash disposal methods that the facility has been using for years.
This may eliminate costly ash characterization which may, in turn, lead to a more expensive
disposal as a contaminated waste. The ash conveyance systems are straightforward
mechanical units that require oil, greases and gaskets. The electrostatic precipitators have
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