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Notes on Hooker Incineration Evaluation

Essentially, there are three basic elements to
effective incineration; temperature, residence time and
turbulence. In simple terms, the temperature is a measure of
the amount of heat available to promote thermal decomposition
of the reactive waste material into simple gases; the
residence time, a measurement of how long the materials are
exposed to the elevated temperature; and the turbulence refers
indirectly to the extent of mixing of the combustion air,
waste material and, in some instances, fuel in the
incinerating chambers.

In considering the incineration of any material, an
essential initial quesiton is whether it supports combustion
or "burn", and if so to what extent. The latter consideration
is critical to the effective operation of the incinerator,
since it is the combustion of the material which provides the
heat necessary to raise the incinerator internal temperature
to a level where thermal decomposition to simple gases can
take place. 1In the destruction of wastes containing hazardous
substances it is often necessary to use natural gas or fuel
0il as a supplementary fuel to ensure that the heat supplied
by combustion is adequate for decomposition.

Generally, as our survey indicated, substances such as
those contained in the Hyde Park landfill site can be
incinerated, but only under the most stringent controls. For
example, recommendations for the incineration of PCB's include
a temperature of 1200°C (2200°F), a retention time of greater
than 2 seconds, and a level of excess oxygen of 3%.

The major criticism of the Hooker unit made by Ontario
Ministry personnel was that the unit design was faulty and was
not suited to such a demanding task. Both MOE personnel
pointed out that the retention times quoted in the N.Y. State
permit material were not an accurate reflection of the actual
operating conditions of the reactor and thus waste material




could be exposed to the required elevated ( 1200°C)
temperature for significantly less than the 1.6 seconds shown
in the permit material. As one respondant pointed out, this
lack of adequate retention time could cause only a partial
decomposition of the. waste material, which could in turn
result in the presence of toxic substances in the scrubber
effluent water. One author states that inclusion of the
entire burner chamber volume as part of the retention time
calculation is erroneous; a second points to the possibility
of a wide variety of flow patterns, resulting an edquivalent
variety in path lengths for the gases travelling from entrance
to exit and thus a variation in retention times.

Remedial measures referred to in the permit materials
are not considered adequate. To continue to tinker with a
seriously flawed design and expend valuable resources on
retro fitting and performance testing, in addition to being a
waste of resources, does not minimize the risks involved in
incinerating such materials. In summary, the dimensions of
the hazards involved in disposing of the Hyde Park material
demands that best available incinerator technology be
employed, and the Hooker unit does not meet this criterion.
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Environment

Date: June 15, 1981

MEMORANDUM

TO: Mr. C.B. Martin
Supervisor -

Ailr Resources Branch.

FROM: ' E. T. Barrow
Head, New Technology Development
and Appraisal Section.
Air Resources Branch.

SUBJECT: Hooker Chemical Co's Incinerator Specifications

Whilst  incineration of organic wastes is a
completely acceptable method of disposal, providing that by-products
such as hydrochloric acid and ash are adequately dealt w1th careful
design of the incincerator 1s essential.

The design indicated only by rough sketches in the
attached documentation does not appear to meet the requirements for
the destruction of hazardous wastes.  Without design details and
specific information about the fuel and waste nozzles, the fuel and
waste composition and feed rates no full evaluation of the design can be
made, however the following points must be considered.

1. Retention time: Retention times for the destruction of
hazardous wastes are determined in specifically designed units.
Transposition of the results to other designs must be carefully
carried out. Generally laboratory results using small tubular
plug flow reactors, heated to the desired degree by external
means, are used to determine the times need to incinerate
wastes. The waste and adequate air for combustion are usually
premixed. For these reasons the degree of turbulence needed
to maintain a well mixed gas is small, the variation in the
retention times of molecules or small packets of gas is strictly
limited. In the larger scale incineration units the variation
(standard deviation) of retention times becomes much larger.

In the unit under consideration the flow pattern will allow a
wide variation since the reactor shape and waste injection point
allow the wastes to take a very short path 1o the reactor outlet
bypassing much of the volume of the reactor. The turbulent
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back .. g peossible in such a design, where flow is reversed in
the reactor, also increases the variation in residence times.
Much of the waste can therefore escape more rapidly than
calculations based on the reactor dimensions will indicate, and
therefore escape undestroyed. The degree to which this will
occur will be very dependent on the unit's operating conditions
at any given time,

Under the conditions specified in the permit, dated 6/30/81,
numbered 2017, for the incineration of organic chlorine at 2,400
Ib/hr and greater than 30% chlorine (say 40%) the retention
time will be considerably shorter, even utilizing the duct
volume for combustion, than 2 seconds. If fuel is needed then
even shorter residence times than 1 second could ensue. The
requirement in the letter of October 1st 1979 for 5% free
excess oxygen (ca. 25% excess. air) reduces the residence to-a
- considerable degree and demands additional fuel in order to
maintain adequate incineration temperatures.

2. Temperature: The use of steam, compressed air and
water in the waste feed system will not only reduce residence
times but lead to lower temperatures, and the need for excess
fuel. Measurement of the chamber temperatures may be a
problem unless the measuring thermo couples are shielded from
flame and hot wall radiation effects.

The charts, included in the submission, indicating calculated
temperature and residence times are based on unknown data but
: indicate that temperatures of less than 1200°C are achieved
only within the reactor and the first _section of the exit duct,
about two thirds of the available volume. The basis for the
requirement of 1200°C is not known, but generally this
temperature and a residences time of 1-2 seconds is considered
to be needed for the incineration of the more hazardous organic
materials such as dioxins and PCB's, and the higher value of 2
seconds was chosen for this installation (page 1.31 para 6(a)).

Summary:
Without further information it is not p0551ble to be sure that

this incinerator can meet the requirements of para 6 in the Stipulation
and Judgement.

However, it appears unlikely that at high rates of incineration

‘of wastes para 6 (a) will be met. It is alsé probable that paragraph 6(d)

requmng 99.99% destruction efficiency, will not be met unless the
"principal components of waste" are readily combustible, possible
carrying other more difficulty combustible and unmonitored materials
in lesser amounts. -Destruction of these materials may then be
questionable. , o ~
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ini 135 St. Clair Avenue West
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Environment

June 19, 1981

Environment Canada

Environmental Protection Service
Ontario Region

25 St. Clair Avenue East

7th Floor

Toronto, Ontario

MAT 1M2

Attn: Mr. J. F. McDonald, P. Eng.
Senior Project Engineer
Pollution Control Division

Dear Mr. McDonald:

Re: Hooker Chemical

The available information about the Hooker proposal has been
_ reviewed.

There is insufficient data to execute a heat and material balance.
The sketches of the incinerator, and the temperature profile are
revealing, and lead to the following comments:

1. The assumption of retention time in Sections I and II is
erroneous. This is the primary stirred reactor system,
i.e. the burner per se, and the reaction is incomplete in
this section.

2. The recorded steep drop in temperature at Section III, and
subsequent sections indicates a quenching of propagation,
and is likely to result in unburnt material being carried
through the system. Smoke and odour would be emitted along
with the highly toxic material in the aqueous phase injected
at Section III. This prediction has been previously confirmed
by observation of a similar system in Mississauga.

In summary the fundamental design is faulty. A flammable mix is

not achieved within Sections I to III, thus normal stirred reactor
propagation is not possible. The downstream Sections do not provide
an adequately high temperature held for a defined period of time

to achieve burnout.

The sewered discharge may contain more highly toxic residue than was
injtially introduced in the leachate, as the quenching of propagation
will result in intermediate and recombinant products of combustion.

The residue burner imp:ovement pians will not correct the fundamental
error in design.

Yours Y;[g;truly, //
e

R. F. ’6a1rn< P. Eng.
Senior Spprova]s Engineer

Industrial Approvals Section
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wses and regulations.” ip. 1 - 3B (H3{f)) (3ee 8 copy of
twa applicable EFY incinerator regelations which are enclosed).
=z therefore must comply with EFA and the State hazarpdous
& Inocineranar regulationz, EPA and the 3tate POB incineration
reguiremants, and EPA's dicsin disposal regulations (3ee copy
. enziczedl, In = Hooker will not be able to incinerate any
I wastas unledas an 1t has demonstrated through submissicn
4 of dava and care dpervized test Bucens that incineration of
‘% auch ¥sste would ) adv=srse envipgmnental impact,
1T you have any fupther auestions on this mattsr, plesase feel
fres 1o call ma. T
Zncloguras
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