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- DISCLAIMER

This manual was prepared by Midwest.Researeh Institute for the
Stationary Source Compliance Division of the U. S. Environmental
Protection Agency. It has been completed in accordance with EPA Contract
No. 68-02-4463, Work Assignment 6. It has been reviewed by the Stationary
Source Compiiance Division of the Office of Air Quality Planning and
‘Standards, U. S. Environmental Protection Agency and approved for
publication. Approval does not signify that the contents necessarily
reflect the views and policies of the U. S. Environmental Protection _
Agency. Any mention of product names does not constitute endorsement by
the U. S. Environmental Protection Agency. ;

The safety precautions set forth in this manual and presented at any
v training or orientation session, seminar, or other presentation using this
manual are general in nature. The precise safety precautions required for
any given situation depend upon and must be tailored to the specific
circumstances. Midwest Research Institute expressly disclaims any ‘
1iability for any personal injuries, deeth,vproperty'damage, or economic
loss arising from any actions taken in reliance upon this manual or any
training or orientation session, seminar, or other presentations based
upon this manual.
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1.0 INTRODUCTION

1.1 BACKGROUND

Hospitals have long used incineration for the disposal of all or part
of the wastes they generate; the practice is expected to grow in the near
‘Future. Many States recently have established regulations governing the
disposal of infectious wastes; other States are considering such regu]a-
tions. The trend in these regulations is away from direct landfilling and
toward treatment to render wastes innocuous prior to land disposal. The
primary treatment method is expectéd to be incineratioh._

At the same time that infectious waste disposal considerations are
creating pressures for increased incineration of hospital wastes, interest
in the regulation of air emissions from these sources is also rising.
Recent investigation into emissions from municipal waste incinerators has
heightened the awareness of the potential for emissions of fine particu-
late matter, acid gases, and toxic cdmpounds (e.g., chlorinated dioxins
and furans) from hospital incinerators. This has stimulated interest in
these sources that once were considered too small to be closely
regulated. A number of States have enacted or are considering new
reguiations for hospital waste incinerators (HWI's). o

As new, more stringent reguiations affecting HNI's'raise controt
costs, the economic viability of larger commercial units built to serve a
number of hospitals increases. Such facilities can take advantage of the
economies of scale of incineration and pollution control equipment and
1ikely will be much more able to profitably recover ehergy profitably than
will a small HWI with its characteristic load fluctuations.

1.2 PURPOSE '

These trends in the use and regulation of HwI s provide the impetus
for this manual The purpose of this manual is to meet the growing need
for specialized information on this source of air pollution. -

This manual provides air program inspectors with a concise body of
information pertinent to the inspection of hospital waste incinerators.
1.3 SCOPE | |

This manual is not intended to provide detailed information on
general inspection procedures and techniques. These subjects have been

\
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well covered elsewhere.'*’ These subjects will be touched upon as
necassary to present an integrated approach to HWI inspections, but the
focus of this manual will be on those subject areas with greatest
relevance to HWI's. Special emphasis will be placed on matters unique to
HWI's. . u
Much of the information relative to the components and operating
principles of hospital waste incineration systems was taken from
“Operation and Maintenance of Medical Waste Incinerators”® which is
currently under development by the U. S. Environmental Protection

Agency. Inspectors should refer to this document for detailed information
on. the proper operation and maintenance of hospital waste incinerator
systems.

1.4 ORGANIZATION A

In Chapter 2, general inspection information is presented. Topics
include legal authority, regulations under the Clean Air Act, inspector
responsibilities and 1iabilities, and general inspection procedures.
Chapter 3 discusses safety during inspections, with emphasis on hazards
specific to HWI's and the control devices expected at such facilities.
Visible emission observation procedures are presented in Chapter 4.

In Chapter 5, background information on HWI types is presented.
Excess-air, starved-air, and rotary kiln units are discussed. Background
is also given for the types of control devices currently in use at HWI
facilities and those expected to come into use as more stringent
regulations are adopted. These include wet and dry scrubbers and fabric
filters. | o
The heart of this manual is presented in Chapter 6. Inspection ‘
checklists and detailed inspection procedures are provided for Levels 2,
3, and 4 inspections of HWI's and control devices.

Special considerations are addressed in Chapter 7. These include HWI
operator training, emergency operating plans, cross-media inspections,
citizen complaint followup, waste heat boilers, and startup and shutdown
procedures. Finally, a number of appendices present supplementary -
materials such as inspection checklists.




@
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2.0 GENERAL INSPECTION CONSIDERATIONS

2.1 LEGAL AUTHORITY OF THE INSPECTOR

Section 114 of the Clean Air Act (CAA) provides the Adm1n1strator of
EPA or his authorized representative with the_authorxty, upon presentation
of his credentials, to enter the premises of facilities subject to
regulations under the Act for the purpose of conduct1ng ons1te 1nspections
to monitor compliance with these regulations.
2.1.1 Scope ‘ . L

Inspections conducted under Section 114 extend to all things relating
to compliance with the requirements of the CAA which are within the |
premises being inspected. These may include: : : '

1. Records; ' :

2. Filess

3. Processes;

4. 'Monitoring equipment;

5. Controls;

6. Sampling methods; and

7. Emissions.

2 1.2 State Authority . : : :
In accord with the intent of the CAA, much of the compliance

monitoring, inc]uding onsite inspections, is accomplished at the State
level. Section 114 of the Act allows Federal authority to be delegated td
. the States to carry out that Section. Where a State has been de1egated
full Section 114 authority from EPA, the same authority EPA has to
monitor, sample, inspect or copy records, and any other duthority under
Section 114 can, in like manner, be exercised by the State. No.
representative of EPA need eccompany the State officials.
2.1.3 Authorized Representatives , v v

The EPA does not always have the staff available to conduct a]] of
the compliance monitoring functions on its own. In order to accomplish
these functions, EPA frequently hires private contractors to provide
technical support for onsite inspections and sampliing, among other
things. The EPA maintains that such contractors upon proper designation
are "authorized representatives"vof the Administrator within the meaning-
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of Section 114; however, the courts have not unanimously upheld EPA's
position. For this reason, EPA has adopted a policy that duly-authorized
contractors are used to conduct onsite inspections only in those Circuits
where Courts of Appeals' decisions have not been against the use of
contractors as authorized representatives.

The EPA's current policy on the use of contractors to conduct onsite
inspections is as follows: '

1. First, Second, Third, Fourth, Fifth, Seventh, Eighth, Eleventh,
and District of Columbia Circuits. Authorized contractors may be
designated to provide technical support for inspection of facilities owned
by anyone other than Stauffer Chemical Company.

2. Ninth Circuit. Authorized contractors may be designated to
provide technical support for any inspections.

3. Sixth and Tenth Circuits. Absent express permission from
Headquarters, authorized contractors should not be designated to provide
technical support for any inspections.

2.1.4 Offsite Inspections

The EPA also has the authority to conduct unannounced, off-the-
premises inspections, such as visible emission observations.
2.2 REGULATIONS UNDER THE CLEAN AIR ACT

2.2.1 Existing Requlations
2.2.1.1 New Source Performance Standards (NS:PS).2 At this time, no NSPS

is applicable specifically to HWI's. However, two existing NSPS could
apply to very large facilities. The standard for industrial, commercial,
and institutional steam generating units (40 CFR Part 60, Subpart Db)
applies to facilities with a heat input capacity of 100 miilion Btu/h or
greater that recover heat to generate steam or heat water. This heat
input is greater than the capacity of any onsite HWI available at this
time but is not out of the question for a regional commercial facility.
For this NSPS to be applicable, a facility bdrning Type O waste with a
heating value of 8,500 Btu per pound would have to have a capacity of -
nearly 12,000 pounds per hour (140 tons/d) or more. The standard
requlates opacity and emissions of PM, NO,, and SO,. .




The standard for incinerators (40 CFRAPart 60, Subpart E) appiies to
incinerators with a-capacity of 50 tons/d or greater that burn more than
50 percent “munioipai type waste.? Under the definitions of the standard
HWI's would seem to qualify. Even so, on]y the 1argest onsite units or
regional facilities would qualify. Current]y, this standard requlates PM
emissions; the standard is being revised.

2.2.1.2 National Emission Standards for Hazardous Air Poi1utants
gNESHAP's). Standards for emissions of radionuclides to the atmosphere
have been promulgated for DOE facilities (40 CFR Part 61, Subpart H) and 4
-for other facilities (40 CFR Part 61, Subpart I). Some medical research
facilities are licensed to incinerate their radioactive wastes. At these
facilities, these wastes likely will be incinerated along with the
facility's infectious wastes, and the incinerator will be subject to the
applicable NESHAP. It is unlikely that most hospital inc1nerators will be
licensed to incinerate radioactive wastes, so incinerators at these
facilities are unlikely to be subject to the NESHAP's.

2.2.1.3 State Implementation Plans (SIP's). Under the CAA, a State -
wishing to administer its own air quality control programs must receive
approval from EPA of its SIP. io be approved, the SIP is required to
include a number of specific programs, including prevention of significant
deterioration (PSD) in attainment areas, new source review (NSR) in
nonattainment areas, and air quaiity management plans and emission
limitations to maintain (or progress towards) attainment of national
ambient standards. ,

Incinerators located at hospitals are too small for PSD and NSR
programs to apply. These programs, particularly NSR, could apply to very
large regional commercial HWI's. '

Some States are now regulating emissions From HWI's speCificaliy, but
most have no specific requirements for these sources. Where emission
1imits have been adopted, they are generally qu1te stringent. Ffor
instance, Pennsylvania has reoentiy (January 1988) adopted standards that
limit emissions of particulate matter from the largest HWI's (capacity
>2,000 pounds per hour) to 0.015 gr/dscf, corrected to 7 percent 0,. This
" limitation is based on the best demonstrated technology (BDT)'determined
for municipal waste incinerators, the use of a dry scrubber followed by a
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fabric filter or ESP. Emissions of CO, HC1, and $0, are also regulated,
as is the opacity of the visible emissions. Several States have imposed
regulations on new HWI's similar to those governing hazardous waste
incinerators under the Resource Conservation and Recovery Act (RCRA):
0.08 gr/dscf (corrected to 12 percent C0,) for particulate matter, 100 ppm
for CO, and 99 percent control or 4 pounds per hour for HCT, whichever is
higher.z (These standards are essentially the same as the Pennsylvania
regulations for the smallest HWI's, those with capacities <500 pounds per
hour.) Although current interest in infectious waste is creating a trend
towards specific regulations, in many States the only existing regulations
that apply to HWI's are general prohibitions on excessive opacity and
odor. Table 2-1 presents emission 1imit guidelines curréntly\bromu]gated
for several States that represent the trend towards specific HWI emission
limits.

2.2.1.4 State Air Toxics Programs. Most States have relatively new air
toxics programs to regulate toxic emissions based on the ambient
concentrations that result from operation of the source. For instance,
the Pennsylvania regulations require ambient impact analyses for a number
of inorganic and organic substances using dispersion modeling.

2.2.1.5 Construction and Operating Permits. Because there currently are
no NSPS regulations governing HWI's, many states are promulgating
regulations of their own that impose both emission limitations and minimum
operating conditions on the incinerator and air po]Tution control
devices. These types‘of regulations are included as part of the HWI's
construction and operating permit. o

Most states require that emission sources apply for a combined
construction and operating permit; other states require both a “
construction permit and an operating permit. The inspector should become
familiar with the limitations qnd conditions included in the facility's
permit prior to inspectiné the HWI. Table 2-1 presents examples of the
types of emission limitations that have been promulgated in some states. .
Operating condition limits may include minimum primary and secondary
chamber temperatures, minimum gas retention time in the secondary chamber,
and minimum pressure drop across the venturi section.

-
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2.2.2 Possible Future Requlations

2.2.2.1 NSPS. The EPA is considering an NSPS for smaller boilers,
perhaps with a cutoff as low as 10 million Btu/h heat 'input.2 Such a
regulation has potential applicability to HwI's with capacities as low as
1,200 pounds per hour (assuming Type O wastes with a heat1ng value of |
8,500 Btu/1b) that produce steam or hot water.

2.2.2.2 SIP's. With the establishment of an ambient standard for
respirable particulate matter (PM,,), SIP revisions are required for a
number of areas. As a source of PM,,, HWI's may be addressed in these SIP
revisions with new emission 1imits. This may also result in new emphasis
on- HHI's under NSR provisions.

2.2.2.3 The Medical Waste Tracking Act of 1988. The Medical Waste
Tracking Act of 1988 was signed into. law by President Reagan on
November 1, 1988. House Rule (HR) 3515 created a pilot program to track
infectious medical wastes in 10 states including New York, New Jersey,
Connecticut, and the States contiguous to the Great Lakes (Wisconsin,
I11inois, Michigan, Indiana, Ohio, Pennsylvania, and Minnesota).
Additionally, HR 3515 listed the fullowing 10 categories of waste that
must be included in the tracking system:

e Cultures and stocks of infectious agents and associated
biologicals, such as cultures from laboratories;

» Pathological wastes, such as tissués, organs, and body parts;

e Human blood wastes and other blood products, including serum,
plasma, and other blood components; |

e Sharps that have been used in patient care, med1ca1 research, or
industrial laboratories;

e Contaminated animal carcasses, body parts, and animal bedding
exposed to infectious agents during research; |

e Surgery or autopsy wastes that came in contact with infectious

agents;
e Laboratory wastes from medical, pathological, pharmaceutical, or
other research, commercial, or industrial laboratories that were in

contact with infectious agents;
e Dialysis wastes that were in contact with the blood of patients

undergoing hemodialysis;
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e Discarded medical equipment and parts that were in contact with
infectious wastes; and ' :

* Biological wastes and discarded materials contaminated w1th
blood, excretion, or secretions from human beings or animals that are
isolated to protect others from communicable diseases. o

Additional wastes may be added by the EPA administrator. The
10 wastes must be segregated at the point of generation and must be placed
in appropriately labeled containers that will protect waste handlers and
the public from exposure. Additionally, a waste manifest system will be
impiemented for generators who have their waste disposed offsite. For
waste generators who treat their waste through onsite incineration and who
do not track their waste as outlined above, a recordkeeping and reporting,
requirement will be implemented that requires the generator to report the
volume and types of medical waste incinerated on site for 6 months after
the effective date of the tracking system. The EPA expects to publish
proposed regulations in early February 1989. Depending on the success of
the pilot program, the medical waste tracking system may be implemented
nationwide.

2.3 INSPECTOR RESPONSIBILITIES AND LIABILITIES'

~ The primary ‘role of the air compliance inspector s to gather
information needed for the determination of compliance with appiicabie
regulations and for other enforcement-related activities, such as'case
deveiopment; Closely coupied w1th the accomplishment of these functions
are certain responsibilities of the air compliance inspector, which
include: (1) knowing and abiding by the legal requirements of the
inspection, (2) using proper procedures for effective inspection and
evidence collection, (3) practicing accepted safety procedures, ‘ ,
(4) maintaining certain quality assurance standards, and (5) observing the
| professional and ethical responsibilities of the government employee.
.. Additional important considerations for the inspector are any potentiai
liabilities of his position. '
2.3.1 Legal Responsibiiities

It is essential that all inspection activities be conducted within
the legal framework established by the CAA. In,particuiar, this ‘

includes:
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1. Proper handling of confidential business informationg

2. Presentation of proper credentials and plant entry at reasonable
times;

3. Protection of the company's and its personnel's legal rights
under the U.S. Constitution; :

4. Knowledge of all applicable statutes, regulations, and perm1t
conditions; and

5. Use of notice(s) and receipts, if appropriata.
2.3.2 Procedural Responsibilities

The inspector must be familiar with and adhere to, when possible, all
geqeral inspection procedures and evidence gathering techniques. This
will ensure accurate inspections and avoid the possibility of endangering
a Tegal proceeding on procedural grounds. ,

2.3.2.1 Inspection Procedures. Inspectors should observe standard
procedures for conducting each portion of the inspection, when possible.
A1l deviations should be clearly documented. The accepted general
inspection procedures are covered in detail in Section 2.4 of this
chapter.

2.3.2.2 Evidence Collection. Inspectors must be Familiar with general
evidence gathering techniques: Because the government's casaiin an
enforcement action depends on the evidence gathered by the inspector, it
is imperative that the inspector keep detailed records of each
inspection. These records will serve as an aid in prepar1ng the
inspection report, in determ1n1ng the appropriate enforcement response,
and in giving testimony in an enforcement case. [ocumentation of evidence
is covered in’ Chapter 2.0 of this manual. Several responsibilities
involved in evidence collection and presentation should be addressed
here. Specifically, inspectors must: | A

1. Know how to substantiate facts with items of evidence, including
samples, photographs, document copies, statements from persons, and
personal observations.

2. Know how to detect lack of good faith during interviews with
company personnel.

3. Be familiar with ali app]icable regulations and what type of
information is required to determine compliance with each.




4. Be able to evaluate what documentation is necessary (routine
inspection). ‘ ' -

5. Collect evidence in a manner that w111 be incontestable 1n Tegal
proceedings.

6. Be able to write clear, 1nformat1ve inspection reports.

7. Know how to testify in court and at administrative hearings.
2.3.3 Safety Responsibilities | - .

The inspection of air pollution control equipment and related work in -
other areas of industrial facilities generally 1nvo1ves'potent1a1 exposure
to numerous hazards. The inspector must, at all times, avoid putting
him/herself or any plant pérsonne] at unnecessary risk. To accompiish
this, it is the inspector's responsibility to:

1. Know and observe all plant safety requirements, warn{ng signals,
and emergency procedures. : o

2. Know and observe all agency safety requirements, procedures, and
policies.

3. Remain current in safety practices and procedures by regular
participation in agency safety training.

4. Use any safety equipment required by the facility being 1nspected
in addition to that required by the agency.

5. Use safety equipment in accordance with agency guidance and 1abe1
instructions. : .

6. Maintain safety equipment in good condition and proper working
order. ' - ) AT

7. Dress appropriately for each inspection activjty, inéludihg
protective clothing, if appropriate.

- Chapter 3.0 of this manual and listed references address 1nspect1on
safety procedures and other safety-related questions in more detail.
2.3.4 Professional and Ethical Responsibilities - |

As professionals and employees of Federal, State, or local
authorities, inspectors are expected to perform their duties with
integrity and professionalism. .. Procedures and requirements enSUrihg
ethical actions have been worked out through many years of governmental
inspection activities. These procedures and standards of conduct/have’;
evolved for the protection of the individual and the Agency, as well as
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industry. The inspector is constantly in a position to set an example for
private industry, to encourage concern for health and safety in the
environment, and to promote compliiance with the laws that protect the
environment and the health and safety of employees.

Specifically, the inspector should always consider and observe the
following 1ist of responsibilities. ‘

2.3.4.1 U.S. Constitution. A1l investigations are to be conducted within
the framework of the U.S. Constitution and with due regard for individual ¢
rights regardless of race, sex, creed, or national origin.

2.3.4.2 Employee Conduct. Inspectors are to conduct themselves at all
times in accordance with the regulations prescribing EPA Employee
Responsibilities and Conduct, codified in 40 CFR Part 3.

In the absence of specific guidelines regarding conduct during an
inspection, it is recommended that State and local agency inspectors
become familiar with these regulations and conduct themselves in a similar

manner.
2.3.4.3 O0Objectivity. The facts of an investigation are to be developed

and reported completely, accurately, and objectively. In the course of an
investigation, any act or failure to act motivated by reason of private
gain is illegal. Actions which could be construed as such should be
scrupulously avoided. )

2.3.4.4 Knowledge. ‘A continuing effort to improve professional knowledge
and technical skill in the investigation field should be made. The
1nspecfor should keep abreast of changes in the field of air poliution,
including current regulations, EPA and other agency policies, control
technology, methodology, and safety considerations.

2.3.4.5 Professional Attitude. The inspector is a representative of EPA
or State or local government and is often the initial or only contact
between the appropriate agency and industry. In dealinglwith facility
representatives and employees, inspecpors must be'dignified, tactful,
courteous, and dipliomatic. They should be especia]iy careful not to .
infringe on union/company agreements. A firm but responsive attitude will
help to establish an atmosphere of cooperation and should foster good
working relations. The inspector should always strive to obtain the

2-10




respect of, inspire confidence in, and maintain good will with industry
- and the public. . ' S , :
2.3.4.6 Attire. Inspectors should dress appropriately, including wearing
protective clothing or equipment, for the activity in which they are
engaged. v , o R - ‘
2.3.4.7 Industry, Public, and Consumer Relations. A1l information
acquired in the course of an inspector's duties is for official use
only. Inspectors should not speak of any product, manufacturer, or person
in a derogatory manner. '
2.3.4.8 Gifts, Favors, Luncheons. Inspectors should not accept favors or
benefits under circumstances that might be construed as influencing the
performance of governmental duties. The EPA regulations provide an
exemption whereby an inspector could accept food and refreshment of
nominal value on infrequent occasions in the ordinary course of a luncheon
or dinner meeting or other meeting, or during an inspection tour.
Inspectors should use this exemption only when absolutely necessary.
2.3.4.9 Requests for Information. Although EPA has a general "open-door"
policy on releasing information to the public, this policy does'ggg extend
to information related to the suspicion of a violation, evidence of
possible misconduct, or confidential business information.
2.3.5 Qudlity Assurance Responsibilities
The inspector assumes primary responsibility for ensuring the quality
of data generated as a result of the inspection. The inspector should
thus adhere to quality assurance procedures appropriaté to the type of
data being genérated. In general, quality assurance procedures are
developed concerning the following elements:
1. Vvalid data collection;
2. Approved, standard methods;
3. Control of service, equipment, supplies;
q, Qué]ity analytical techniques; and
5. Standard data handling and reporting.
2.3.6 Potential Liabilities
In addition to their responsibilities, inspectors should also be
aware of potential personal liabilities. Some examples of the most common
liabilities are listed below. The inspector should consult his/her
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supervisor or agency legal staff for exact legal determinations dn

personal 1iability.
2.3.6.1 Confidential Business Information. Under Section 1905 of

Title 18 of the United States Code, Federal employees can be fined,

imprisoned, or both for disclosure of confidential business information.
2.3.6.2 Waivers/Visitor Releases. Some’companies waivers or visitor -

releases, ifs signed, purport to make the person signing liable for certain

acts he or she might commit on plant property. These must never be signed .

by the inspector. |

2.3.6.3 Authority. In some cases, the inspector could be held 1iable for
actions committed beyond the scope of his/her authority; the inspector
must always know exactly what his/her authority is.

2.4 GENERAL INSPECTION PROCEDURES

This section briefly describes some of the legal and administrative
procedures common to most air compliance inspections. More complete
discussion of the legal and administrative procedures common to most
inspections can be found in Chapter 3 of the Air Compliance Inspection
Manual, EPA-340/1-85-020, September 1985. These procedures will help to
ensure that technical inspections are complete, current, and legally
defensible and that the data gathered can be used effectively in later
compliance monitoring and determination.

These general inspection procedures can be categorized by the order
in which they occur in the inspection process: (1) preinspection
preparation, (2) preentry observations, (3) entry, and (4) contents and
timing. These categories are discussed below.

2.4.1 Preinspection Preparation

Preinspection preparation is always necessary to ensure effective use
of the inspector's time and the facility personnel's time and to ensure
that the inspection is focused properly on collecting relevant data and
information. Preinspection preparation involves:

1. Review of facility background;

2. Development of an inspection plan;

3. Notifications; and

4. Equipment preparation.
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2.4.1.1 Review of Facility Background. A review of the available
background information on the infectious waste incinerator to be inspected
is essential to the overall success of the inspection. The review should
enable the inspector to‘become familiar with the incinerator's design,
operating procedures, and emission characteristics; conduct the inspection
"in a timely manner; minimize inconvenience to the facility by not
requesting unnecessary data such as that previously provided to EPA or
another agency; conduct an efficient but thorough inspection, clarify
technical and legal issues before entry, and prepare a useful inspection
The types of information that should be reviewed are listed

report.
below.
1.

3.

Basic facility information.

a.
b.

Names, titles, and phone numbers of facility representatives;
Maps showing facility location and geographic relationship to
residences, etc., potentially impacted by emissions'
Incinerator type and capacity;

Types of wastes incinerated;

Flowsheets identifying control devices and monitors; and

Safety equipment requirements. )
Pollution control equipment and other relevant equipment data.

a.
b.
c.
d.
e.

Description and design data for control devices;
Baseline performance data for -control equipment;
Continuous-emission monitoring system(s) data;
Previous inspection checklists (and reports); and
Information on maintenance program, if available.

Regulations, requirements, and limitations.

a.
b.
c.
d.

Most recent permits for facility sources;
Applicable Federal, State, and local regulations and
requirements; '

‘Special exemptions and waivers, if any; and

Acceptable operating conditions.

Facility compliance and enforcement history.

a.
b.

Previous inspection reports;
Complaint history including reports, foi]owups, findings,
remedial action;
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c. Past conditions of noncompiiance;

d. Previous enforcement actions;

e. Pending enforcement actions, compliance schedules, and/or
variances; and | '

f. Self-monitoring data and reports.

2.4.1.2 Background Information Sources. The recommended sources for
obtaining the background information outlined in Section 2.4.1.1 include:

1. Inspector's "working"” file. The inspector's own concise file for
a facility containing basic information on the incinerator, flowsheets,
baseline performance data for control equipment and the incinerator,
chronology of enforcement-related actions, recent permits, and safety
equipment requirements. ‘

2. Regional office files and data bases. These files should include
much of the information needed including inspection reports, permits and
permit applications, compliance and enforcement history, exemption or
waiver information, and some self-monitoring data.

3. . State/local files and contacts. These should be used to
supplement and update the information available in the EPA Regional office
files. A

4. Laws and requlations. The CAA and related regulations establish
emission standards, controls, procedures, and other requirements
appiicable to a facility. State and local laws and regulations also
should be considered. , ‘

5. Technical reports, documents, and quidelines. These can often be
valuable in providing information and/or guidance concerning incineration,
control techniques, performance advantages and limitations of particular
types of control equipment, and specific inspection procedures.

2.4.1.3 Development of An Inspection Plan. Based on the review of
the facility background information and the intended purpose of the
inspection, the inspector should develop an inspection plan that should
address the-following items: | '

1. Inspection objectives. Identify the precise‘purpose of the
inspection in terms of what it will accompTish.
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2. Tasks. Identify the specific tasks that will accomplish the
inspection objectives including the exact.information that must be ‘
collected. _ '

3. Procedures. Specify the procedures to be used in complieting the -
tasks, especially specia] or unfamiliar procedures. .

4. Resources. List the equipment and identify the personnel that
will be required.
£ v 5. Schedule. Present an estimate of the time required to conduct

the inspection; suggest a feasible date for the inspection (when the
incinerator will be operating at representative conditions).

. 2.4.1.4 Notification of the Facility. The policies of EPA Regional
offices vary concerning giving a facility advance notification of an
inspection. In a recent EPA policy memo entitled "Final Guidance on Use
of Unannounced Inspections “Ahowever, the Stationary Source Compliance
Division recommends that all Regional inspection programs incorporate
unannounced inspections as part of their overall inspection approach
The advantages of unannounced inspections are: (1) the source can be
observed under normal operating conditions because the source does not
have time to prepare for the inspection; (2) visible emissions and
0&M-type problems and violations can be detected; (3) the source's level
of attention to its compliance status is increased; and (4) the
seriousness of the Agency's attitude toward surveillance is emphasized.

The potential negative aspects of performing unannounced inspections
are: (1) the source may not be operating or key plant personnel may not
be available; and (2) there could be an adverse impact on EPA/State or
EPA/source relations. However, it has been demonstrated by the Regiohai
offices that already use unannounced inspections that, in the majority of

' cases, these drawbacks can be overcome.
2.4.2 Preentry Observations o
Two types of observations conducted prior to faci1ity entry have been
- . shown to be valuable in the determination ‘of facility compliance:
' observations of the facility surroundings and v151b1e emission
observations.
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2.4.2.1 Facility Surroundings Observations. Observations of areas
surrounding the facility prior to entry may reveal probiems related to
operational practices and pollutant emissions. These observations can

include:
1. Odors downwind of the facility;

2. Deposits on cars parked nearby;

3. Other signs of “soot" downwind of the facility: and

4, Conditions around the waste storage area.

If odors are observed, weather conditions, including wind direction,
should be noted for inclusion in the inspection report.

~ 2.4.2.2 Visible Emissions Observations. In addition to observing the
facility surroundings prior to entry, the inspector may also perform
visible emission observations at that time. The incinerator/control
device stack outlet may not be visible from a location outside the plant
property lines, but those that are may be conveniently read before
entry. In cases where the incinerator has an emergency bypass stack, the
cbserver should note whether the bypass stack was "activated." Visible |
emission observation procedures are discussed further in Chapter 4.

It is appropriate for the inspector to inform facility officials if
excess visible emissions are observed. At the same time, the inspector
should identify the cause of the excess emissions to enable facility
personnel to promptly evaluate, respond to, and correct the problem.

There may be State statutes that require notifications; the inspector
should be aware of these before visiting the plant.
2.4.3 Entry |

This section describes the accepted procedures under the CAA for
entry to a facility to conduct an onsite inspection. Detailed procedures
for obtaining an inspection warrant in the case of refusal of entry are
not presented because refusal is not prevalent and this subject is covered
in detail in ather publications. However, should entry be refused, the
inspector should consult the EPA Regional Counsel's office for assistance.

2.4.3.1 Authority. The CAA authorizes plant entry for the purposes
of inspection. Specifically, Section 114 of the Act states:'

. « » the Administrator or his authorized representative, upon
presentation of his credentials shall have a right of entry
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to, upon or through any premises of such'person or in which
any records required to be maintained . . . are located, and
may at reasonable times have access to and copy any records,
inspect any monitoring equipment or method . . . and sample
any emissions which such person is required to sample . . . ."
2.4;3.2_ Arrival. The inspector must arrive at the facility
- (hospital) during normal working hours. Entry through the main lobby is
recommended unless the inspector has been previously instructed
otherwise. As soon as the inspector arrives on the premises he should
Tocate a responsible hospital official usually the hospital admin1strator,
environmental manager, or chief engineer. In the case of an announced
inspection, this person would most probab]y be the official to whom
notification was made. The inspector should note the name and title of
‘this plant representative.
2.4.3.3 Credent1a1sﬁ‘ Upon meeting ‘the- appropr1ate official, the
inspector should introduce himself or herself as an EPA inspector, present
the official with the proper EPA credentials, and state the reason for
requesting entry. The credentials provide the official with the assurance
that the inspector is a lawful representative of the Agency. Each office
of the EPA issues its own credentials; most include the inspector's photo-
graph, signature, physifaﬂ description, (age, height,'weight, color of
hair and eyes), and the aUthority for the inspection. Credentials must be
presented whether or not identification is requested.1 After facility
officials have examined the credentials, they may telephone the h
appropriate EPA office for verification of the inspector's identifica-
tion. Credentials should never leave the sighf'of thé}inspectdrt
2.4.3.4 Consent. Consent to inspect the premisésAmust be given by
the owner, operator, or his representatives at the time of the
1nspection.' As long as the inspector is allowed to enter, entry is
considered voluntary and consensudl, unless the inSpector is expressly.
told to leave the premises. Express consent is not necessary; absence of
an express denial constitutes consent. '
2.4.3.5 Inspection Documentation. The air compliance inspection is
~ generally conducted to achieve one or more of the fo]]ow1ng three major

objectiveS'
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1. To provide data and other information for making a complianc
determination; ‘

2. To provide evidentiary support for some type of enforcement
action; and ‘

3. To gather data required for other Agency functions.

Taking physical samples, reviewing records, and documenting facility
operations are the methods used by the inspector to dévé1op'the
documentary support required to accomplish these objectives. The
documentation from the inspection establishes the actual conditions
existing at the time of the 1nspeci10n so that the evidence of these
conditions may be objectively examined at a later time in the course of an
enforcement proceeding or other comp]iance-related activity.

Documentation is a general term referring to all print and mechanical
media produced, copied, or taken by an inspector to provide evidence of
facility status. Types of documentation include the field notebook, field
notes and checklists, visible emission observation forms, drawings, |
flowsheets, maps, lab analyses of samples, chain-of-custody records,
statements, copies of records, printed matter, and photographs. Any
documentation gathered or produced in the course of the inspection process
may eventually become part of an enforcement proceeding. Itvis the
inspector's responsibility to recogﬁize this possibility and ensure that
all documentation can pass later legal scrutiny.

2.4.3.5.1 ‘Inspector‘s field notebook and field notes. The core of all
documentation relating to an inspection is the inspector's field notebook
or field notes, which provide accurate and inclusive documentation of all
field activities. Even if certain data or other documentation is not
actually included in the notebook or notes, reference should be made in
the notebook or notes to the additional data or documentation such that it
is completely identified and it is clear how it fits into the inspection

scheme. ‘
The field notebook and/or notes form the basis for both the

inspection report and the evidence package and should contain only facts
and pertinent observations. Language should be objective, factual, and
free of personal feelings or terminology that might prove inappropriate.

2-18




Because the inspector may eventually be called upon to testify in an
enforcement proceeding, or field data gathered during the inspection may
be entered into evidence, it is imperative that the'inspector'keep ‘
detailed records of inspections, investigations, samples collected, and
related inspection functions. The types of information that shouid be
entered into the field notebook or notes include:

1. Observations. All cohditiqns, practices, and other observations
relevant to the 1nspection objectives or that will contribute to valid
ev1dence should be recorded. - :

2. Procedures. Inspectors should 1ist or reference all procedures
fo]lowed during the inspection such as those of entry, sampljng, records
inspection, and document preparation. Such information could help avoid
damage to case proceedings on procedural grounds.

3. Unusual conditions and problems. Unusual conditions and prob]ems
should be recorded and described in detail. |

4. Documents and photographs. A1l documents taken or prepared by
the inspector should be noted and related to specific inspection
activities. (For example, photographs taken at a sampling site should be
listed, described, and related to the specific sample nUmger.) '

5. General information. Names and titles of facility personnel and
the activities they perform should be listed along with other general
- information. Pertinent statements made by these people should be
recorded. Information about a facility's recordkeeping procedures may be
~ useful in later inspections. ' )

The field notebook is a part of the Agency's files and is not to be
consideredvthe inspector's personal record although copies may be made for
the inspector's "working file." Notebooks are usua11y,he1d indefinitely
‘pending disposition instructions. o
-2.4.3.5.2 The visible emission observation form. Since visible
~emission (VE) observations are such a frequently used enforcement tool, a

separate form has been developed for recording data from the VE observa-

tion (see Appendix D). This form has been des1gned to include all the
'supporting documentation necessary, in most cases, for VE observation data
to be accepted as evidence of a violation. Thus, it is recommended that
the inspector utilize this form for recording opacity observations; an

2-19




appropriate reference should be made to the form in the field notebook or
notes.
2.4.4 Contents and Timing

During the inspection, the inspector collects and substantiates
inspection data that may 1dter be used as evidence in an enforcement
proceeding. Upon returning to the office, the inspector is responsible for
ensuring that these data are organized and arranged so that other Agency
personnel may make maximum use of them. Thus, the file update and
inspection report preparation are an important part of the inspection
process. These should both be done as soon as possible after the
inspection to ensure that all events of the inspection are still fresh in
the inspector's memory. The inspector must be able to confirm during a
later enforcement proceeding that the information contained in the
inspection report is true.

2.4.4.1 File Update. The U. S. EPA and its Regional offices utilize
several types of "files" for facility information storage, including
computer data bases (the Compliance Data System [CDS] and the National
Emissions Data System [NEDS]) and hard copy storage (the Agency source
files). The inspector should review the relevant CDS files for the
inspected facility to determine if any of the data gathered during the
inspection can be used to fill gaps in the files or to update file
entries. The CDS data form the basis for virtually all Agency reporting on
compliance status, and, therefore, a current data base is absolutely
essential to Agency programs for use in making air management planning and
budgetary decisions. The NEDS files.and any State files equiva]ent to CDS
and NEDS also should be reviewed and updated with information gathered
during the inspection.

The Agency files, particularly those at the Regional offices, usually
contain the hard copies of all information, correspondence, reports, etc.,
relevant to a particular faci]ify. Examples of such items are Tisted
below.

1. General facility information;
2. Correspondence to facility;
3. Correspondence from facility;
4. Permit applications;
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5. Permitss

6. Facility layout;

7. Flowcharts;

8. Raw data from inspections;

9. Inspection reports;

10. Source test reports;

11. Excess emission reports;

12. Case development workups; and

13. Agency notes, etc., on compliance actions. .

- The inspector's data should be use& to update the general facility
1nformation including plant contact, correct address, changes in prodUction
rates, new flowcharts, layouts, etc.; of course, the inspector's raw data
and inspection report will be added to the file.

At this time, the inspector's "working" file on the faci]ity (see
description in Section 2.4.1.2.) should also be updated. This ‘task should
not require much effort because the "working" file is a summary file for
the inspector's use; and updating the "working" file will enable the
inspector to retrieve information on a particular facility quickly in the
future.

2.4.4.2 Report Content and Preparation. The inspector's inspection
report serves two very important purposes in Agency operations: (1) it
provides other Agency personnel with'easy'access to the 1nspe¢tion
information, which is organized into a cohprehensive, usable document; .and
(2) it constitutes a major part of the evidence package on the inspection
and will be available for'subsequent enforcement proceedings ahd/or other
types of compliance-related followup activities. To serve these purposes,
the information contained in the inspection report must be:

1. Accurate. A1l information must be factual and based on sound
inspectibn practices. Observations should be the verifiable result of
firsthand knowledge. Compliance and enforcement personnel must be able to
depend on the accuracy of all infprmation. L

2. Relevant. Information in an inspection report should Be pertinent
to the objectives of inspection. Irrelevant facts and data will clutter a
report and may reduce its clarity and usefulness.
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3. Comprehensive. Suspected violation(s) should be substantiated by
as much factual, relevant information as is feasible to gather. The more
comprehensive the evidence is, the better and easier the outcome of any

enforcement action will be. _
4. Coordinated. A1l information pertinent to the subject should be

organized into a compliete package. Documentary support (e.g., photographs,
statements, sample documentation, etc.) accompanying the report should be
c1ea}1y referenced so that anyone reading the report will get a complete,
clear overview of the situation.

5. 0Objective. Information should be objective and factual; the
report should not speculate on the ultimate result of any factual
findings.

6. Clear. The information in the report should be presented in a
clear, well-organized manner.

7. Neat and legible. Allow time to prepare a neat, legible report.
2.4.4.2.1 Elements of the inspection report. Although specific
information contained in the inspection report will vary depending upon the
inspection objectives, most reports will contain the same basic elements:

1. Cover page;

2. Narrative report; and

3. Documentary support. '

Cover page. The cover page provides easily accessible basic facility
information. It should include:

1. Facility name and address;

2. Facility identification number;

3. Facility contact and/or representative (1nc1uding'phone number) ;

4. Type of inspection;

5. Date of inspection; and

6. Inspector's name. , v

Narrative report. The narrative portion of an inspection report
should be a concise, factual summary of observations and activities. The
narrative should be logically organized, legible, and supported by specific
references to accompanying documentary support.
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Documentary support. The documentary support is all evidence referred
to in the inspection report. It will include: | . ’

1. Inspector's field notes, forms, checklists;

2. Drawings, charts, etc.; '

3. Photographs;

4. Analysis results for samples co]]ected;

5. Statements taken; and

6. Visible emission observation forms.

2.4.4.2.2 Inspection report preparation. The genera1 work plan
presented be1ow will simplify preparation of the inspection report and will
help ensure that information is organized and in a useab]e form. The basic
"steps in writing the narrative report include: v

Reviewing the information. The first step in preparing'theunarrative
is to collect all information gathered during the inspection. The
inspector's field notebook should be reviewed in detail. A1l evidence
should be reviewed for relevance and completeness. Gaps may need to be
filled by a phone call or, in unusual circumstances, by a fo]]owup visit to
“the facility. :

Organizing the material. The information may be organized in any one
of several ways depending on individual preference but, whatever '
organization is selected, the material should be presented in a logical,
comprehensive manner. The narrative should be organized so that the
information will be easily understood by the reader. _

Referencing accompanying material. A1l documentary support
accompanying a narrative report should be clearly referenced so that the
reader will be able to locate these documents easily. A1l documentary
support should be checked for clarity prior to writing the report.

" Writing the narrative report Once the material collected by the -
inspector has been reviewed, organ1zed and referenced the narrative can
be written. The purpose of the narrative is to record factually the
procedures used in, and findings resulting from, the evidence-gathering
process. The inspector need on]y refer to routine procedures and practices '
used during the inspection but should describe in deta11 facts relating to
potent1a1 violations and d1screpanc1es.
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If the inspector follows the steps presented, the report shouid
develop logically from the organizational framework of the inspection. In
writing the narrative, the inspector should keep the following in mind:

1. Keep sentences short, simple, and direct;

2. Use an active, rather than passive style: (e.g., "He said
that . . ." rather than "It was said that . . .");

3. Keep paragraphs brief and to the point;

4. Avoid repetition; and

5. Proofread the narrative carefully.

2.4.4.2.3 Outline of narrative report. A basic format which can be
adapted for most narrative reports is outlined belowl | '

1. General inspection _information.

a. Inspection objectives;
b. Facility selection scheme; and
c. Inspection facts (date, time, location, plant official etc.).
2. Summary of findings.
a. Factual compliance findings (inciude problem areas);
b. Compliance status with applicable regulations;
C. Administrative problems (as with entry, withdrawa1 of consent,
etc.); and
d. Recommendation for future action (if appropriate)
3. Facility information.
a. Incinerator type and size;
b. Source/type of infectious waste;
c. Operating schedule
d. Control equipment;
e. Applicable regulations; and
f. Enforcement history.

4. Inspection procedures and detail of finding;.

a. Reference to standard 1nspection procedures used;
b. Description of nonroutine inspection procedures used;
c. Reference to attached inspection data;

d. Reference to any statements taken;

e. Reference to photographs, if relevant;

f. Reference to any drawings, charts, etc., made;
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g. Reference to visible emission observation forms; and
‘h. List of records revieQed and inadequacies found.
5. Sampling. | |
a. Reference to methods used;
b. Reference to analytical results attached and
c. Chain of custody 1nformat1on. ‘
6. Attachments--1ist of all documentary support attached.

2 4.4.2.4 Confidential business information. Data or information for

which the source requests treatment as confidential business information
must be ﬁlaced in the Agency's confidential files in accordance with 40 CFR
Part 2 and cannot be included in the report. The report should, however,
refer to the fact that a particular type of information has been placed in
the confidential files. Alternatively, the report may incldde the
confidential information; however, the entire inspection report must then
be treated as a confidential document (see Secticon 3.8 in Reference 1 for a
more complete discussion).

2.5 REFERENCES FOR CHAPTER 2 _

1. U. S. EPA Stationary Source Compliance Division, "Air Compliance

[nspection Manual," U. S. Environmental Protection Agency. Publication
No. 340/1-85-020. September 1985. .

2. Hospital Waste Combustion Study Data Gathering Phase. Final Report.
U. S. Environmental Protection.Agency, Office of Air Quality Planning
and Standards, Research Triangle Park, N.C. EPA-450/3-88-017.
December 1988. ’
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3.0 INSPECTION SAFETY

3.1 SCOPE .

It is not the purpose of th1s chapter to- present an exhaustive '
discussion of potent1a1 health and safety hazards, EPA safety po11c1es, or
general safety procedures. While these subjects are important to every
1nspector, they have been well covered in the Air Compiiance Inspect1on
~ Manual (EPA-340/1-85-020) Inspection personnel are encouraged
to consult this manual and become familiar with these subjects.

The information presented in this chapter is divided into two -
sections. The first consists of general inspection guidelines applicab1ei
to hospital waste incinerator (HNI)~fa¢i1ities.' These are presented
briefly in a 1ist. The second section is subdivided by the type of
equipment to be inspected and gives safety cons1derations specific to
each. ' : -
Although the information presented in this chapter is tailored to the
inspection of HWI facilities, no manual can encompass every health or
safety hazard that might be encountered at a given facility. Inspectors
must take the responsibility for recognizing site-specific hazards and
taking appropriate action to minimize the danger. Nothing should be done
that may endanger the inspector or plant personnel.

3.2 SAFETY GUIDELINES

1. Exercise extreme caution in the vicinity of infectious wastes.
Never handle 1nfect10us wastes. Treat all wastes as infectious wastes,
even those wastes not identified as such (i.e., not in a red bag).

- Puncture by infected needles, broken glass, or other sharp objects
("sharps") poses the single greatest hazard at a hospital incinerator.
Treat all waste bags as though they contain sharps even if sharps are
typically handied separately. Assume any sp111age in the waste hand11ng
area is infectious and avoid contact. ' ‘

2. Exercise extreme caution in the vicinity of 1ncinerator ash. Do
not handle thevincinerafor ash. During some inspéctions, it may be '
necessary to obtain a sample of the incinerator ash for analysis.  In such
. instances, the inspector should ask the incinerator operator or other
- facility personnel familiar with the hazards associated with the handling
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of infectious wastes and sharps to take a sample of the ash. The
inspector should recommend safety precautions to be taken by the sampiler
and should provide sampling tools (e.g., a sterile plastic trowel) and
sample jar. The sampler should wear protective clothing, thick rubber or
plastic g?dves, eye protection, and a respirator or dust mask filter. If
the ash has not been quenched with water, the sampler should carefully
spray the ash both to douse any hot spots and to prevent fugitive
emissions. In taking the sample, the sampler should use the sampling
trowel with care in removing materjal'from different areas of the ash pile
so as not to cause fugitive dust emissions or cause puncture wounds from
sharps. Although the ash is theoretically decontaminated, safety
precautions still should be followed because the possibility of
injury/infection exists due to the presence of sharps. |

3. Determine whether a radioactivity hazard exists and take
appropriate protective measures. Medical research facilities, including
those at hospitals, may be licensed to incinerate radioactive wastes. At
these facilities, such wastes are typically incinerated é]ong with other
wastes. Prior to the 1nspect1bn; determine whether the facility is
Ticensed to incinerate radioactive wastes. If so, ascertain the
appropriate safety procedures and equipment, if applicable, from facility
personnel or the radiation enforcement agency (NRC or analogous State
agency). If possible, arrange a joint inspection with the radiation
enforcement agency. Individuals required to ente? the radioactive waste
incinerator area to perform their jobs (this would include air agency
inspectors) are entitled by law to see the incineration license. Examine
the license to determine what materials may be incinerated and any waste
or ash handling requirements. If the terms of the license are being
violated, the inspection should be terminated immediately, and the
radiation enforcement agency should be notified. ‘

4. Internal inspections are unnecessary. Offline equipment at
incinerator facilities including the incinerator and air pollution control
devices may have a variety of infection, inhalation, asphyxiation, thermal
burn, chemical burn, eye, and falling hazards. During a normal
inspection, regulatory agency inspectors should not enter equipment even
when it appears to be properly locked out and/or it is occupied by plant
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‘maintenance personnel. All necessary inspection. information can be
obtained from outside the equipment. Sufficient time and appropriate
safety equipment are not normally avai]ab]e during an 1nspect1on to ensure
safety. ‘ ' 7 v
While it is not usually possible to gain,entrance inside-equipment;‘
an inspector may wish to schedule a visit or followup visit while .

~ regularly schéduled pro&éntive maintenance is being performed. ’A]] safety
precautions should be strictly adhered to incliuding 1ockout of a11
equipment and disconnection of ‘the power supply.

5. Take all personal safety equipment. The minimum safety
equipment for inspecting incinerators consists of g]oves, safety g1asses, -
safety shoes, sterile eye wash bottles, and a hard hat. In some cases,
more sophisticated safety equipment (e. g., half-face resp1rator with ac1d
‘gas cartridges or disposab1e dust masks) is necessary.

6. Use protective clothing and gloves. This equipment is needed
when there is a risk of contact with infectious wastes, incinerator ash,
air pollution control device solids, alka]ine materials, or waste
sludges. Gloves are also needed for climbing abrasive and/or hot
ladders. - Contaminated work clothes should either be discarded or: washed
separately from personal cloths. o

7. Wear hearing protection. Hearing protection should be used'
whenever required by the facility and whenever it is'difficult to hear
',another person speaking normally from a distance of 3 feet.

‘8. Avoid areas of suspected high pollutant concentration.. Avoid
areas such as malfunctioning incinerators operating at slight positive
pressures, leaking expansion joints ddestream of induced draft fans,
fugitive emissions from positive pressure equipment and any area with
poor ventilation. Assume that any fugitives or stack emiss1ons may
contain infectious agents or acid gases. Even 1f a resp1rator is worn, it
provides only limited protection. | ' ' - )

9. Flush eyes contacted by alkaline mater1als.v'It {s important to
flush eyes as soon as ‘possible after alkaline materials such as calcium
hydroxide or quick limes are contacted. Flush for 15 to 30 minutes. Get
medical attention even if you think the exposure was minor. ‘
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10. Shower immediately if contacted by alkaline materials. In the
unlikely event that you are splashed with alkaline material, remove
affected c]othing‘and'shower immediately for a period of at least
15 minutes. . '

11. Use grounding/bonding cables on probes. This is especially
important downstream of electrostatic precipitators due to the
possibilities of injuries resulting fromAsevere muscle spasms caused by
contact with high static voltages. _

12. Avoid severely vibrating_equipment. Equibment suth as fans can
disintegrate suddenly. Notify plant personnel immediately of the
condition and leave the area. “

13. Facility personnel must be preseht during the inspection. Never
conduct inspections alone. Faci11ty‘personne]\accompanying you must be |
knowledgeable in incinerator operations, general safety procedures, and
emergency procedures. ' ‘

14. Follow all facility and agency safety requirements. Limit the
inspection as necessary to ensure that you completely adhere to all
facility and agency requirements. ‘ “

15. Do not ask facility personnel to take unreasonable risks.
Common problem areas include sampling high pH liquors, testing gas
streams, working near hot ductwork, and working in areas with high
pollutant concentrations. .

16. Do not do anything which appears dangerous. If you think that
it may be dangerous, it probably is. Do not abdicate your safety judgment
to facility personnel who may or may hbt be safety conscious.

17. Never hurry during inspections. This causes careless walking
and climbing accidents.

18. Interrupt the inspection if you feel sick. Interrupt the
inspection immediately whenever you feel any of the following symptoms:
headache, nausea, dizziness, drowsiness, loss of coordination, chest
pains, shortness of breath, vomiting, and eye or nose irritation. These
symptoms may be caused by expoSUre to toxic pollutants even though there
is no odor.
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3 3 EQUIPMENT-SPECIFIC SAFETY CONSIDERATIONS

~Incinerators and add-on control devices are typ1ca11y operated at
negat1ve pressure, i.e., the system uses an induced draft fan located
. downstream from the equipment. However, this is not always the case; the
inspector should not assume negative pressure. Before beginn1ng the
inspection of the equipment the 1nspector should discuss the
configuration of the system to determ1neA1f any components are under
positive pressure. Inhalation hazards are much greater around equipment
under positive pressure because the direction of flow at any leaks will be
from within the equipment to the outside. These hazards are diminished at
negative pressure components because outside air is drawn into the
‘ equipment at any openings. In the material that follows, 1nha1ation |
hazards are discussed as if the equipment is at pos1t1ve pressure. Where
the equipment is under negative pressure, these hazards should be
considered but are not 1ikely to pose a grave threat. Inhalation hazards ‘
associated with HWI facilities include but are not limited to infectious
m1croorgan1sms, hydrogen chloride, toxic organ1c compounds, carbon
monoxide, and heavy metal enriched flyash. At faci11t1es 11censed to
incinerate radioactive wastes, gas streams may also carry radioact1ve
materials. ' ‘

3.3.1 Incinerators : :
3.3.1.1 Waste Storage and Hand]ﬁng Areas. A1l wastes should be
treated as infectious wastes, regardless of 1abe11ng. Any 11qu1ds sp111ed

in storage or handling areas should be cons1dered infectious. A1l bags
and other ‘waste containers- should be assumed to contain sharps, even when
standard procedures call for sharps to be segregated from other wastes or
contained within special rigid conta1ners. -

Direct skin contact with wastes should be scrupulously avo1ded.
Gloves, protective clothing,_and impermeable footware are required when
‘there is any possiblility of contact. The inspector should not open
infectious waste containers or otherwise handle the>Wastes; At fac111t1es
licensed to incinerate rad1oactive wastes, the inspector shou]d be
thoroughly familiar with any spec1a1 waste storage or hand11ng
requirements and should careful]y observe all protect1ve equ1pment and
safety requ1rements. ' '
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In addition to the normal safety precautions taken around moving
machinery, inspectors evaluating incinerator feed mechanisms should take
precautions to avoid exposure to infectious agents that could be emitted
to the atmosphere during charging. NeQer peer into hoppers or ram feeders
as flying objects could result in injury or exposure.

3.3.1.2 Eye Hazards in Observing Combustion. Never open observation
doors or charging doors to peer into the incinerator during operation. |
Ideally, the incinerator will have sealed (i.e., glass) view ports that
can be used for viewing the combustion chamber. However, if the
incinerator does not have sealed v%ewports, do not open inspection or
cleanout doors. | . ,

3.3.1.3 Burns. Incinerators operate at very high temperatures, and
the potential for hot surfaces is high. Contact with the incinerator ’
chamber walls, heat recovery equipment; ductwork, and stack surfaces
should be avoided. Also, sampling probes may be very hot when removed
from hot stacks and vents.,

3.3.1.4 Incinerator Ash. While the incinerator ash from a properly
operated HWI is not 1ikely to be infectious or otherwize hazardous,
caution still1 should be exercised to avoid skin contact or inhalation.
Residues of incomplete combustion may be infectious or, more likely,
toxic. The ash of incinerators licensed for radioactive wastes may be
radioactive and require special handiing. The inspector should
familiarize him/herself with any special safety procedures and equipment
needs and should avoid contact with the ash.

3.3.2 HWet Scrubbers

3.3.2.1 Venturi's at High Pressure. Positive pressure venturi
scrubbers may operate at much higher positive static pressures than other
types of air pollution control systems. Furthermore, there is a signifi-
cant potential for corrosion and erosion of the scrubber vessel and duct-
work. For these reasons, fugitive leaks are a common problem. The
inhalation hazards can include asphyxiants, toxic gases, toxic particu-
late, and, at facilities licensed for radioactive wastes, radioactive
materials. Inspectors should avoid all areas with obvious leaks and any
areas with poor ventilation. Additionally, access hatches or viewing
ports should not be opened during the inspection because of the risk of
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eye injuries. During Level 3 and Level 4 1nspect1ons, only smal]-d1ameter
sampling ports should be used. ‘

3.3.2.2 Slip Hazards. Extreme care is often necessary when walking
arounq the scrubber and when c]imbihg access ladders. S1ip hazards can be
created by the water droplets reentrained in the exhaust gas, by the
'quudr draining from the pumps, and by the 1iquortseeping from pipes and
tanks. These'slip hazards are not always obvious. Furthermore, freezing
can occur in cold weather. o | B

3.3.2.3 Fan Imbalance. A few systéms are subjected to fan imbalance
conditions due to'the‘budeup of sludge on the fan blades, the corrosion
of the fan blades, the erosion of the fan blades, and a variety of other
factors. The inspection should be terminated immediately whenever an
inspector observes a severely vibrating fan. A résponsib]e‘representative :
of the facility should be notified once the inspector reaches a safe
location. Severely vibrating fans can disintegrate suddenly. '

3.3.2.4 Sampling Liquors and Sludges. ATl Tiquor or sludge Sampleé
necessary for Level 3 or Level 4 inspections should be taken by the
fac111ty personnel, not the inspector. 'Furthermore, the inspectors should
only ask responsible and experienced plant personnel to take the
samples. Eye injuries and chemical burns (in some cases) are possible if
the samples are taken 1ncorrect1y. Also, the liquor or sludge may contain
infectious agents. ' ‘
3.3.3 Dry Scrubbers v

3.3.3.1 Inhalation Hazards. Poorﬁy‘venti1ated areas in the vicinity
of positive pressure dry scrubber absorbers, particulate control systems,
and/or ductwork should be avoided. There are a variety of inhalation
'hazards associated with HWI's, including but not 1imited to asphyxiants,
toxic gases, toxic particulate, and, at faci]ities 11censed for -
radioactive wastes, radioactive materials. | ' ' ,

Concentrations of these pollutants (part1cu1ar1y HC1) can exceed the
maximum allowable use levels of air-purifyirg resp1rators. Inspectors
~ must be able to recognize and avoid areas of potent1a11y s1gn1f1cant
exposure to fugitive emissions from the dry scrubbing system. A simple
flowchart that indicates the locétions of all fans is a useful starting
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point in identifying portions of the system that operate at positive
pressure.

3.3.3.2 Chemical and Eye Hazards. The strong alkalis used in dry |
scrubbing have the potential to cause severe eye damage. While the
probability of eye contact and skin contact is reiatively small for Agency
inspectors, it is nevertheless important to keeb in mind the general first
aid procedures. These are briefly summarized below.

1. After eye contact, flushing should be started immediately;

2. Eyes should be flushed for 15 to 30 minutes;

3. After skin contact, all affected clothing should be removed, and
the inspector should shower for a minimum of 15 minutes; and

4. Medical attention should be obtained in all situations.

During the routine inspection, agency personnel should note the
locations of any eye wash stations and showers. These are generally
located in thg immediate vicinity of ;hemical handling areas. After the “
first aid procedures are completed, it is especially important to get |
qualified medical attention regardless of the presumed seriousness of the
exposure. All inspectors should have full first aid and safety training
before conducting field inspections of HWI's or any other type of air
pollution source.

3.3.4 Fabric Filters .

Most fabric filters installed at HWI facilities likely will be
coupled with some sort of dry scrubber because of the concerh with HC1 and
condensible metal emissions. However, at least one existing facility is
equipped with a stand-alone fabric filter. The information presented in
this section will generally be applicable in either of these cases. Where
there is differentiation between fabric filters with and without an
upstream scrubber, these differences will be poihted out. |

3.3.4.1 Hot Surfaces. Stand-alone fabric filters serving‘HNI's must
operate at high gas temperatures in excess of 300°F to avoid condensation
of the HC1 gas found in the gas stream. Even fabric filters located
downstream from a dry scrubbing system are exbgcted to operate at
relatively high gas temperatures of 250° to 350°F. (These systems are not
yet typical at HWI facilities; the temperature range given is based on
typical municipal waste incineration systems.) Thus, uninsulated baghouse
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roofs can be a serious burn hazard. Unfortunately, it is important to

inspect this area of pulse jet fabric filters to identify possible air
infiltration problems and to check the diaphragm valves and the compressed
air pressure gauge. _ ,

3.3.4.2 Inhalation Hazards. Fugitive emissions from positive
pressure fabric filter systems can accumulate in poorly ventilated areas
around the baghouse. The inhalation hazards can include aSphyxiants,'
toxic gases/vapors, toxic particulate, and, at facilities 11censed for
radioactive wastes, radioactive materials.

3.3.4.3 Opening Hatches. It 15 sometimes helpful to have plant
personnel open one or more hatches of fabric filter compartments which are
isolated for inspection. However, the dischafgevhopperghatches should not
be opened during the inspection because hot, free4f1owing dust can be
released and cause severe burns. Opening of hopper hatches can also

create the potential for hopper fire if the combustible content of the ash ,

is high. :
3.3.4.4 Flyash Storage and Handling. A1l materials collected by a
fabric filter should be considered hazardous. At HWI fa:i]ities
controlied with a stand-alone fabric filter, flyash may contain hazardous
levels of metals, dioxins/furans:'acids, and, at poorly operated units,
infectious agents. At HWI facilities equipped with a dry scrubber |
upstream from the fabric filter, the same hazards exist, .except that the
possibility of exposure to acids is replaced by caustic. exposure
hazards. These hazards should be considered during inspection of flyash
handling and disposa1 facilities, and skin contact and 1nha1at1on of
fug1t1ve dust should be avoided.
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4.0 'VfSIBLE EMISSION OBSERVATION

The observation of the stack visible emissions from hospital waste
-incinerators is an\important part of _the air compliance inspection.

Visible emission observations are important for two reasons. First, many |
State regulations stipulate opacity limits or the'constrUction/operating
permit 1ikely will stipulate an opacity limit. Consequently, visual
observation of the emissions provides a direct means of establishing
compliance/noncompiiance with a provision of the regulation. '> ,

Second, the presence of visible emissions prov1des an 1nd1cation of a 
combustion/control problem. The cause of the emissions can be further
invéstigated and evaluated to determine if a violation exists and to ,
determine what corrective action is warranted. - For example, a detached .
plume (i.e., a plume that forms in the atmosphere after exiting the stack)
at a hospital incinerator 1ikely is caused by condensing hydrogen chloride
(HC1). A black plume is due to incomplete combustion of carbonaceous
matter. The possible ‘causes for various plume appearances are further
discussed in Section 4.3.

Two primary methods of determin1ng stack gas opacity are used. The
first method is visible observation of the plume at the point of
detachment from the stack by a qualified observer (i.e., the inspector)
per EPA Reference Method 9. The sécond method is an instrument méthod,
~ which emb1oys a transmissometer that continuously monitors staék'gas

- opacity. Each of these methods is briefly discussed below.

4.1 EPA REFERENCE METHOD 9 o ‘

- The EPA Reference Method 9--Visual Determination of the Opacity of
; Emissions from Stationary'Sourcgs--is the EPA method for determining
- opacity of visible emissions by a qualified observer. Method 9 involves
observations of a hospital waste incinerator stack plume at the point of
detachment and provides a simp]e‘meahs‘of éssessing incinerator
performance. The only prob1em with application of the method to hospital
incinerators is that for incinerators controlled by wet scrubbers, the
combustion gas likely will be saturated with moisture and a condensed
water plume will be present. Although Method 9 may still be used for
observing opacity in-such cases, application of the method is more
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difficult than in cases where the incinerator is controlled with a “dry*
control device. B ' .

Method 9 is published in 40 CFR Part 60, Appendix A; an inspector
must be certified and should be familiar with all aspects of the method.
The requirements of Method 9 are summarized in Table 4-1. A Method 9
visible emission form is presented in Appendiﬁ D. Method 9 specifies that
the opacity readings taken by the observer are used to calculate the
average opacity for 6-minute intervals. Some State and local regulations
may specify other averaging periods or different data reduction methods
(i.e., maximum opacity limit never to be exceeded) for determining
coppliance. Nonetheless, the method of observation is the same.

4.2 CONTINUOUS EMISSION MONITORING FOR OPACITY

Either State law or the construction/operating permit might require
that the facility continuously monitor the combustion gas opacity.
Obviously, the advantage of a continuous emission monitoring system (CEMS)
is that the opacity can be determined at all times during operation of the
incinerator. The information provided by the CEMS can be used by the
operator to identify operating problems on a real-time basis; conse-
quently, immediate corrective action can be taken. The CEMS data records
also can be used by the regulatory agency to assess historical
performance. ’

A transmissometer is used to monitor stack gas opacity. The
operating principle of a transmissometer. involves measurement of the
absorbance of a light beam across the stack or duct. Transmissometers use
a light source directed across the stack towards a detector, or refleéfor,.
on the opposite side. The amount of 1ight absorbed or scaftered is a
function of the particles in the 1ight path, path length (duct diameter),
and several other variables that are considered in the design and
installation. Figure 4-1 is a schematic of a d0a1-pass transmissometer
system. Additional detailed information on transmissometers is available
in Reference 1. '

The EPA has promulgated performance specifications for opacity -
monitoring systems (Performance Specification l1--Specification and Test
Procedures for Opacity Continuous Emission Monitoring Systems”in
Stationary Sources; 40 CFR Part 60, Abpendix B). These specifications are
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TABLE 4-1. SUMMARY OF METHOD 9 REQUIREMENTS

Observer

1. Must be qualified (certified) by procedures estab11shed in Method 9
2. Certification valid for 6 months :

a Position of Observer

1. At sufficient distancp to provide a clear view
. , 2. Sun in 140° sector to observer's back
3. Line of vision approximately perpendicular to plume direction and to
longer axis of rectangular outlets
4. Line of sight does not pass through more than one plume where there
are multiple outlets

Field Records

1. Plant name
2. Emission location
3. Type of facility
4, Observer's name and affiliation :
- 5. Sketch of observation position relative to source
6. Date
7. Data to be recorded both at start and end of observation period:

Time '

Estimated distance to source

Approximate wind direction and speed

Sky condition (presence and color of clouds)
Plume background

Observations

1. Read at point of greatest opacity where condensed water vapor is not
present

* For attached steam plumes, read at the point of greatest opacity
after the condensed water vapor- has evaporated and record the
approximate distance from the outlet:

* For detached steam plumes, read at the outlet before water vapor
condenses

2. Observe'the p1ume.moméntar11y for a reading at 15-second intervd1s -

(continued). .




TABLE 4-1. (continued)

Recording Observations

1. Record readings to nearest 5 percent opacity at 15-second intervals
2. Take a minimum of 24 readings

Data Reduction : ’ .

1. Reduce the data by averaging each set of 24 consecutive readings
2. Sets may consist of any 24 consecutive readings but may not overiap
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applicable for opacity CEMS applied at sources regulated by new source
performance standards (NSPS). Table 4-2 presents a summary of these
performance specification requirements. Hospital incinerators do not fall
into this category, but typically, State regulations also will require
that a performance test be conducted at the time of initial installation
and startup. Typically, a transmissometer sy§tem will have a means of
automatically checking instrument calibration on a regular schedule (e.g.,
daily) by placing a filter of known Tight absorbance in the‘1ight path.
Calibration requirements for transmissometers subject to NSPS are
specified in 40 CFR 60.13; daily calibration checks are required.

Prior to the inspectﬁon, the inspettor should review the source file
to determine the opacity monitoring requirements, if any, for the
facility. The calibration requirements and recordkeeping requirements
should be identified. The results of the last performance specification
test or quality assurance audit should be reviewed. '

Transmissometers are sophisticated electronic instruments;
consequently, evaluation of the performance of the monitor (e.g.,
calibration accuracy) is not easily assessed by the inspector. However,
gross operational, maintenance, and recordkeeping probiems can be
identified during an inspection. If problems are suspected, a complete
performance audit of the system can be conducted at a later date by
qualified personnel. Performance audit procedures for opacity monitors
are présented and discussed in an EPA document entitled "Performance Audit
Procedures for Opacity Monitors® (Reference 2):

During the inspection, the inspector should:

1. Determine that the monitor is operating;

2. Review historical calibration records to assess calibration

problems; '
3. Review the opacity data records to assess recordkeeping

procedures; and
4. Review historical data to assess frequency of excess emissions.
The inspector should locate the monitor and visually inspect its
condition including, for example, the operation of accessories such as
blowers designed to keep lenses clean. This initial visual inspection
will give the inspector a general idea of whether the monitor is well
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TABLE 4-2. PERFORMANCE SPECIFICATIONS FOR
OPACITY MONITORS

Parameter | , Specificatiohs
Ca11bfation errord <3 percent opacity
Response time : 510 seconds
Conditioning periodb | 3168‘hours
Oberational test périodb ' >168 hours -

Zero drift (24-hour)? ' <2 percent opacity
Calibration drift (24-hour)3 <2 percent opacity
Data recorder resolution <0.5 percent opacity

aExpressed as the sum of the absolute value of the mean
band the absolute value of the confidence coefficient.
During the conditioning and operational test periods,
the CEMS must not require any corrective maintenance,
repair, replacement, or adjustment other than that
clearly specified as routine and required 1n the
operation and maintenance manuals.

‘Source: 40 CFR Part 60, Appendix B.




maintained. The monitor data display/recgrder should be located and the
following questions asked: '

1. Is the monitor online and recording data? ‘

2. Are any system failure warning lights illuminated?

3. Is the data recording system operating and doés the strip chart
appear normal (e.g., values less than zero are not normal)?

4. Does the current indicated opacity level appear correct based
upon visual observation? For example, if the monitor indicates a steady
baseline reading of 0 percent opacity, but visual inspection indicates'
excursions of up to 20 percent opacity, a problem exists.

. The inspector should ask to review the most recent calibration data
to assure that:

1. Calibration frequency is at least that specified in the
regulations or construction/operating permit; .

2. The value being used as the calibration value is the same as the
calibration level identified during the most recent performance test; if
not, an explanation of how the new calibration value was determined should
be available; and

3. Corrective action has been taken (i.e., the instrument has been
recalibrated) when calibration checks indicated the monitor was out of
calibration.

The inspector should review the opacity data records to determine:

1. If recordkeeping procedures are consistent with those required in
the regulations and or construction/operating permit (e.g., continuous
strip chart record on a real-time basis or data logger/recorder of
6 minute averages, etc.):

2. The frequency of excess emissions; and

3. Instrument availability.

Finally, the inspector should request to see the maintenance log for the
monitor (if required by the regulations or operating permit). The
maintenance log should be reviewed to determine the frequency of
maintenance and the presence of any major operational problems that are
recurring and are affecting instrument availability.

The identification of serious problems or deficiencies with the
opacity CEMS by the inspector indicates that a compiete system/performance
audit of the CEMS should be considered.
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4., 3 SPECIAL CONSIDERATIONS FOR OPACITY OBSERVATIONS AT HOSPITAL INCINERATORS
4.3.1 Stack Location . |

' At some facilities, the incinerator is located on‘the roof. Th1s
location may present an observer on the ground with a 11ne of s1ght at an
extreme angle upward through the plume, possibly biasing opacity readings
high. Under these cfrcumstances, it is' preferable that the observer
determine opac1ty from an adjacent bu11ding or from the roof of the HWI
h . facility. ~ :

'  Because the incinerator may be 1ocated in a confined space, it may be
difficult to obtain an appropr1ate line of site that is in the proper
orientation with the sun and/or that is a sufficient distance away from
the source. Additiona11y, the stack may be shorter than the adjacent -
building causing shadow and orientation problems.

4.3.2 Steam (Condensing Water Vapor) Plumes
At HWI facilities equipped with wet scrubbers, the plume typrca11y
will be saturated with water and will contain condensed water vapor as it
leaves the stack (an attached steam plume). Under these circumstances,.
the observer must read the piume's opacity at a point after the condensed
water vapor has dissipated. In most cases, such readings at an HWI
facility will not be meaningful because the plume will be di1uted at the
point of observation.
At uncontrolled facilities and those equipped with a spray dryer/
fabric filter or stand-alone fabric filter, depending upon atmospher1c
u conditions (temperature and relative humidity), water vapor may condense
" in the plume after it leaves the stack (a detached steam plume). Opacity
readings must be made in the sect1on of the plume pr1or to this ‘condensa-
tion. If other condensibles (e g., HC1 or metals) are in the gas stream,
they will not be included 1n these opacity readings.
4.3.3 Eva]uat1ng Visible Em1ssions ,
, -Common opacity problems at hospital waste incinerators and the1r
« typlcal causes are discussed below.
o 4.3.3. 1 Dense Black Smoke. Dense black smoke is due to incompiete
. ‘combust1on of carbonaceous material. The probab1e cause is insufficient
secondary chamber combustion air. Either the combustion air to the ‘
‘,secondary chamber is 1mproper1y set, or volatile matter is be1ng generated
in excess of the 1nc1nerator 3 secondary chamber capac1ty.

L3
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4.3.3.2 Detached White Plume. A detached hazy white plume is
probably caused by HC condensing in the cooling gas stream. This
situation cannot be controlled by modifying operation of the incinerator,
other than by decreasing the quantity of chlorine-containing wastes fed to
the incinerator. .

4.3.3.3 Attached White Plume. An attacheé white plume indicates the .
presence of submicron aerosols in the gas stream. Possible causes are
insufficient secondary combustion chamber temperature or the presence in »
the waste of noncombustible inorganic materials that volatilize and are
emitted to the atmosphere. ' '
4.3.4 Fugitive Emissions |

Fugitive emissions may be generated during ash handling or by the
action of wind on improperly stored ash at HWI facilities. These
emissions are typically intermittent and extremely variable, presenting
some difficulties with regard to characterization by the observer.

The observer should note the location of the fugitive emissions and,
as specifically as possible, quantify the duration and magnitude (e.q.,
fugitive emissions from ash removal door; constant emissions for
45 seconds; dense plume of approximately 75,percént opacity at 5 feet from
door; some flames also emitted). '
4.4 REFERENCES FOR CHAPTER 4
1. Jahnke, J. A. APTI Course SI: 476A Transmissometer Systems--Operation

and Maintenance, and Advanced Course; EPA 450/2-84-004.
September 1984.

2. Entropy Environmentalists, Inc. 1983. Performance Audit Procedures
for Opacity Monitors. EPA 340/1-83-010.
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5.0 HOSPITAL INCINERATION SYSTEMS

5.1 INTRODUCTION |

Incineration. is the process by which combustible materiais are
burned, producing combustion gases and noncombustibie ash. The product
‘combustion gases are vented directly to the atmosphere or to the
atmosphere after treatment in an air pollution control device. The
noncombustible ash is removed from the incinerator system and is disposed,
usually in a landfill. Incineration provides the advantage of greatly
redUcing the mass and volume of the waste. Typicaliy, mass is reduced by
as. much as 75 percent, and volume can be reduced by 95 percent or more.
This reduction substantialiy reduces transportation and disposal costs.
For infectious hospital wastes, another major objective of the '
incineration process is the destruction of infectious organisms (path-
ogens) that may exist in the waste. The pathogens are destroyed by
exposure to the high temperatUres which exist within the incinerator.
Incineration of hospital wastes also is attractive aesthetically because
it destroys organic components of the waste that the community often finds
- objectionable when wastes are disposed of in<1andfiiis. ’

Two additional objectives achievable through proper operation of
hospitai waste 1ncinerators are minimizing the organic content in the
solid residue and controlling emissions to the atmosphere to acceptable
levels. Generally, tight control on organics in the-ash, i.e., good
burnout, promotes waste reduction and pathogen destruction. Reduction of
atmospheric emissions of constituents that are potentiaiiy harmful to
human health and the’ ‘environment is a prerequisite to acceptance of
hospital incineration as a feasible disposal alternative by the community.
5.2 TYPES OF HOSPITAL INCINERATOR SYSTEMS ,

‘The terminology used to describe hospital 1nc1nerators that has
evolved over the years is qu1te varied. Multiple names have been used for
the same basic types of incinerators, and much of the terminology does not
enhance precise definitions. Historically, however, most 1nc1nerators
~ were grouped into one of three types--"controlled air," “multipie .

chamber,“ and "rotary kiin."




Before the early 1960's, the incineration systems used were primarily
"multiple-chamber" systems designed and constructed according to Inciner-
ator Institute of America (IIA) (now defunct) incinerator standards. The
multiple-chamber incinerator has two or more  combustion chambers. The two
traditional designs used.for'multip1e-éhamber incinerators are the "in-
1ine* hearth and "retort" hearth designs (thésé designs are further ‘
explained in Section 5.2.2.4). These "mu]tip]e—chamber““systems were
designed to operate at high excess-air levels and hence are often referred
to as “excess-air® incinerators.’ These units will be referred to as
"“multiple-chamber incinerators” throughout this'manua1.‘-Mu]tiplé-chamber,
excess-air incinerators are still in operation at some hospitals; their
use typically is for pathological wastes.2 Note that although the
singular term "multiple-chamber” incinerator is often used to describe
this type of incinerator, in reality, the typical controlled-air modular
unit is also a multiple-chamber incinerator. |

The incineration technology that has been used most extensively for
hospital wastes over the last 20 years generally has been called
“controlled-air* incineration. This technology is also called "starved-
ajr* combustion, "modular” combustion, and "pyrolytic" combustion. These
units will be referred to as "controlied-air incinerators" throughout this
manual. Most systems are prefabricated units transported to the site in
parts; hence the name “modular." The systems were called "controlled air"
or “starved air" because they operate with two chambers in series and the
primary chamber operates at substoichiometric conditions. Similar modular
“controlled-air” units which operate with excess-air levels in the primary
chamber are also manufactured and so1d for combustion of municipal solid
waste, but are not as widely used. ‘

Rotary kiln incineration systems have been widely used for hazardous
waste incineration in the U.S. As with the other units, the rotary kiln
incinerator has two combustion chambers. The primary chamber is a hori-
zontal rotating kiln that operates with excess air. The waste is charged
to the elevated end of the kiln and moves through the kiln to the discharge
end at a rate determined by the angle of inclination and speed of rotation.
The exhaust gases exit the kiln to a fixed secondary chamber. There are a
few applications in the U.S. and Canada where the rotary kiTn incineration
technology is being applied to hospital waste 1'nc1neration.3
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This historical grouping is of some assistance in understanding how
hospital incinerators operate, but it is limited because it does not
address the complete combustion "system." Three parameters define the
hospital incinerator system--the method of air supply and distribution,
the method of charging waste and moving waste through the system, and the
method of ash removal. In hospital 1ncinerat6rs, air¢supp]y/distribution
systems generally are one of two types, depending on whether the primary
chamber operateé under substoichiometric (i.e., starved-air) or excess-air
conditions. Charging can be accompiished in one of three modes--batch,
intermittent, or continuous. Ash {s removed on a batch or a continuous
basis. - Table 5-1 identifies the major types of incinerators that are
likely to be found at U.S. hospitals and characterizes them with respect
to the three key factors desribed above. Because air supply is
particularly important to achieving good combustion, the basic principles
of systems that operate at substoichiometric (starved-air) and excess-air
levels in the primary chamber are described in detail in the first
subsection below. The second subsection describes each of the types of
incinerators that are 1dentified in Table 5 1.

5.2.1 Princ1p1es of Air Supp]y

| ' 5.2.1. 1 Controlled-Air Incineration. The principle of controlled-
air incineration involves sequential combustion operations carried out in
two separate chambers. Figure 5-1 is a simplified schematic of an
1nciderator that operates on controlled-air principles.

The primary chamber (sometimes referred to as the ignition chamber)
receives the waste, and the combustion process is begun in a
- substoichiometric oxygen atmosphere. The amount of combustion air added
to the primary chamber is strictly regulated ("controlled"). The
combustion air usually is fed to the system as underfire air. Three
processes occur in the primary chamber. First, the moisture in the waste
is ‘'volatilized. Second, the volatile organic fraction of the waste is
vaporized, and the volatile gases are directed to the secondary chamber.
Third, the fixed carbon remaining in the waste is combusted.

The combustion gases containing the volatile combustible materials
from the primary chamber are directed to the secondary chamber (sometimes -
referred to as the "combustion chamber®). There, the combustion air is
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regulated to provide an excess of oxygen and is introduced to the chamber

in such a manner as to produce turbulence to promote good mixing of the
combustion gases and combustion air. This gas/air mixture is burned,

usually at high températyres. . The burning of the combustion gases under
conditions of high temperature, excess oxygen, and turbulence promotes

complete combustion. ‘ . ‘ .

Figure 5-2 is a diagram showing the relationship between the- ‘
temperature in the primary and secondary chambers and the combustion air .
level. This figure illustrates that the tempefatures in the chambers can
be controlled by modulating the combustion air supply. Combustion control
for a controlled-air incinerator is usually based on the temperature of
the primary (ignition) and secondary (combustion) chambers. Thermocouples
within each chamber are used to monitor temperatures continuously; the
combustion air rate to each chamber is adjusted to maintain the desired-
temperatures. An alternative control mode is to monitor the oxygen level,
which is an indication of the excess-air level, within the combustion
chamber. The combustion air level is then set or modu]ated:to maintain .~
the desired excess-air (oxygen) level. Systems operating uhder
"controlled-air” principles have variéd degrees of combustion air
control. In many systems, the primary and secondary combustion systems
are automatically and continuously regulated or “"modulated" to maintain
optimum combustion conditions despite varying waste composition and
characteristics (e.g., moisture content, volatile content, Btu value).5
In other systems (particularly batch or 1nterm1ttent syatems), the
combustion air level control is 51mp11f1ed and. cons1sts of switching the
combustion air rate from a "high" to a "low" level setting when.
temperature setpoints are reached or at. preset time intervals.

The controlled-air technique has several advantages over an excess
air mode. Limiting air in the primary chamber to below stoichiometric
conditions prevents rapid combustion and allows a quiescent condition to
exist within the chamber. This quiescent condition minimizes the . '
entrainment of particulate matter in the ¢ombustion gases which u]timate]y
are emitted to the atmosphere. High temperatures can be maintained in a
turbulent condition with excess oxygen in the”secondary chamberfto assure
complete combustion of the volatile gases emitted from the primary |
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chamber. The temperature of the secondary chamber can be maintained in
the desired range (hot enough for complete combustion but not so hot to
cause refractory damage) by separately controlliing the excess-air level in
the secondary chamber; as the excess-air level is increased, the
temperature decreases. Additionally, control of the primary chamber
combustion air to below stoichiometric levels haintains primary chamber
temperatures below the melting and fusion temperatures of most metals,
glass, and other noncombustibles, thereby minimizﬁhg'slagging and clinker
formation. ' :

For controlled-air combustion, the capacity of the secondary chamber
dictates (i.e., limits) the burning or charging rate. The secondary
chamber must have a volume such that the volatile gases, as they are
released from the primary chamber, are retained in the chamber for
sufficient time and at sufficient excess oxygen levels to ensure their
complete combustion. The volatile gases' retention times may range from
less than % second to more than 3 seconds. In order to maintain the
designed retention time, waste must be charged at the designed rate;
overcharging can cause excessive primary chamber temperatures, high
combustion gas velocities, and shorter retention times, while
undercharging can cause lower primary chamber. temperatures, lower
combustion gas velocities, and longer retention times.

5.2.1.2 Multiple-Chamber Incineration. The significant difference
between muitiple-chamber incineration and controlled-air incineration is
that the primary chamber in the excess air unit is operated with above
stoichiometric air levels. The waste is dried, ignited, and combusted in
the primary chamber. Moisture and uncombusted volatile components pass
out of the primary chamber and through a flame port into the secondary
chamber. Secondary combustion air is added through the flame port and is
mixed with the volatile components in the secondary chamber where
combustion is completed. Multiple-chamber incinerators are designed for
surface combustion of the waste which is dchieved by predominant use of
overfire combustion air and by limiting the amount of underfire air.
Multiple-chamber, excess-air incinerators operate with an overall excess-
air range of 300 to 600 percent.7 In older units, combustion air
typically was provided by natural draft via manually adjusted dampers and
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air in-leakage through charging or ash removal doors. Newer muitiple-
chamber incinerators often use forced draft combustion air blowers to
provide the combustion air to the combustion chambers.

Because of the predominant use of oyerfire air, high excess air rate,
and surface combustion, turbulence and gas velocities are high in the
primary chamber. These conditions result in relatively high particulate
generation and entraimment. Therefore, muitiple-chamber units have higher
'pArticu1ate emission rates than controlled-air units.

5.2.2 Hospital Incinerator Descriptions

5.2.2.1 Batch/Controlled-Air Incinerators. The least complex
ho;pita1 incinerators are the batch/controlled-air units. The operation
of these units is relatively simple in that the incinerator is charged
with a "batch" of waste, the waste is incinerated, the incinerator is
caoled, and the ash is removed through the charging door; the cycle is
then repeated. (For this manual, the term "batch feed" is used to refer
to an incinerator that is loaded with one batch of waste during the
combustion cycle; the. term "intermittent duty" is used to refer to units .
where multiple charges are made.) Incinerators deéigned for this type of
operation range in capacity from about 50 to 500 1b/h. In the smaller
sizes, the combustion chambers are often vertically oriented wifh the
primary and secondary chambers combined within a single césing.

Figure 5-3 is a schematic of a smaller controlled-air incinerator intended
for batch operation. This unit's combustion chambers are rectangular in
design and are contained within the same casing. ,

Batch/controlled-air units can be loaded manually or mechanically.
For the smaller units up to about 300 1b/h, manual waste feed charging -
typically is used. Manual loading involves having the operator load the
waste directly to the primary'chamber without any mechanical assistance.
Typica]ly, for a batch-type unit, one loading cycle per day is used. The
incinerator is manually loaded; the incinerator is sealed:; and the
incineration cycle is then continued through burndown, cooldown, and ash
removal without any additional charging. Ash is removed manually at the
end of the cycle by raking or shoveling the ash from the primary chamber -
through the charging door.
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5.2.2.2 Intermittent/Controlled-Air Incinerators. When mechanical
feeders are employed, the charging procedures,o? an incingrator that could
operate in batch mode often are varied to inciude«multip]e charges
(batches) during the 12 to 14 hour operating period before final burndown/
cooldown is initiated. These intermittent units typically operate in the
50 to 1,000 1b/h range. The interm{ttent éhafging procedure allows the
"dai]y'charge to the incinerator to be divided into a’'number of smaller

R

5 charges that can be introduced over the combusticn cycle..  Consequently, a
more uniform gas stream is fed to the secondary chamber, and complete
burnout of the residue in the primary chamber can be achieved more ‘

easily. Figure 5-4 is a drawing of a small incinerator which is intended
fof intermittent operation when fitted with the proper manual or automatic
charging system to assure operator safety and limit air in-leakage.

| A typical daily operating cycle for a controlled-air batch type
incinerator is as follows: | '

.Operating step Typical duration
1. Cleanout of ash from previous day 15 to 30 minutes
2. Preheat of incinerator 15 to 60 minutes
3. Waste loading/combustion Up to 14 hours
4. Burndown 2 to 4 hours -
5. Cooldown 5 to 8 hours

qu intermittent-duty operation, the daily combustion cycle of the
incinerator is limited to about a 12- to l4-hour period. The remainder of
the 24-hour period is required for burndown, cooldown, ash c1éanout, and
preheat. . B |

For units in the 300 to 500 1b/h range,‘mechéniqal waste feed systems
are often employed, and for units above SOOI]b/h, mechanical waste feed
systems are normally employéd. The typical mechanical Waste feed system
is a hopper ram assembly. I[n a mechanical hopper/ram feed system, waste
is manually placed into a charging hopper, and the hopper cover is

closed. A fire door isolating the hopper from the incinerator opens, and
the ram moves forward to push the waste into ‘the incinerator. The ram
reverses to 4 location behind the fire daor. After the fire door closes,
the ram retracts to the starting position and is ready to accept another |
charge.  Water sprays typically are located just behind the fire door and E
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are used to cool the ram prior to retraction in order to prevent ignitidn
of the waste by the ram in the hopper/ram assembly. The entire charging
sequence is normally timed and controlled by an automatic sequence. For
batch type incinerators, the sequence would be set up to bé manually
'started by the operator. Figure 5-5 schematically presents the charg1ng
sequence of a mechanical ram charging system.

Mechanical loading systems have several advantages. First, they
provide added safety to the operating personnel by preventing heat,
flames, and combustion products from escaping the incinerator dur1ng
charging. Second, they limit ambient air infiltration into the
incinerator; ambient air infiltration works against the controlled-air
combustion principal of controlling combustion rate by strictly
controlling the quantity of available combustion air. Third they enab]e
incinerators to be safely charged with sma]]er batches of waste at
regulated time intervals.

Note that even with intermittent-duty incinerators, a limiting factor
for the incinerator operations is ash removal. As with the batch-operatedf
units, the waste loading/combustion cycle must stop, and the incinerator
must pass through burndown and cooldown cycles, before the 1nc1nerator_can
be opened for daily ash removal. The ash usué]ly is manually removed by
raking and/or shoveling from the primary chamber. Consequent]y, a major
improvement in operations can be achieved by using continuous. or
intermittent ash removal as described in the subsection below.

5.2.2.3 Continuous/Controlled-Air Incinerators. Controlled-air
units intended for continuous operation are available in the 500 to
3,000 1b/h operating range. Continuous/controlled-air unitS‘oberate
according to the controlled-air principles of the systems described
eariier. However, continuous operation or combustion requires a mechanism
for automatically removing ash from the incinerator hearth. The ash must
be moved across the hearth, collected, and removed from the combustion
chamber. Continuous ash removal while the incinerator is operating
removes the requirement for burndown and cooldown cycles.

Continuous-operation units typically will have mechanical waste
feeding systems. For large continuous-operation units, the charging
sequence may be fully automatic. The incinerator then can be

%
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automatical1y‘charged with relatively small batches (in relation to the
primary'chamber capacity) at frequent, regulated time intervals. The use
of frequent, small charges promotes relatively stable combustion

conditions and approximates steady-state operation. For large systems,

the mechan1ca] charging system may include waste loading dev1ces such as
cart dumpers, which automatically 1ift and dump the contents of carts,
which are used to collect and contain the waste, into the charge -

hoppers. Use of these loading devices reduces the operators need to

handle infectious waste and, consequently, further improves worker safety{'

For smaller units, the mechanical charging ram is sometimes used to
move the ash across the hearth. As a new load of waste is pushed into the
incinerator, the previous load is pushed forward. Each subsequent load
has the same effect of moving the waste across the hearth. The waste
should be fully reduced to ash by the time it reaches the end of the
hearth. For larger systems, one or more special ash rams are provided to
move the waste across the hearth.

Typically, when the ash reaches the end of the hearth, it drops off .
into a discharge chute. One of two methods for collecting ash is usually
used. The ash can be discharged directly into an ash container positioned
within an air-sealed chamber. When the container is full, it is removed
from the chamber and replaced with an empty ash container. The second
method is for the ash to be discharged into a water pit. The water bath
quenches the ash, and it also forms an air seal with the incinerator. A
mechanical device, either a rake or a conveyor, is used to remove the ash
from the quench pit intermittently or continuously. The excess water is
allowed to drain from the ash as it is removed from the pit, and the
wetted ash is discharged into a container for transport to a landfill.
Figure 5-6 is a drawing of a continuous-operation controlled-air unit with
automatic mechanical ash removal and a mechanical hopper/ram charging

assembly.

- 5.2.2.4 Multiple-Chamber Incinerators. Two traditional deSigns that
are used for multiple-chamber incinerators are the "in-line" hearth and

- "retort" hearth. Figure 5-7 depicts the retort design muitiple-chamber

incinerator. In the retort design, the combustion gases turn in the
vertical direction (upward and downward) as in the in-line incinerator,
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Figure 5-6. Schematic of a continuous operation controlled-air
incinerator with mechanical charging and ash removal
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but also turn sideways as they flow through the incinerator. Because the
secondary chamber is adjacent to the primary chamber (they share a wall)

and the gases turn in the shape of a U, the design of the incinerator is

more compact. Figure 5-8 depicts the in-1ine hearth design. For the in-

line hearth, flow of combustion gases is straight through the incinerator

with turns in the vertical direction only (as depicted by the arrows in .
Figure 5-8). The retort design performs more efficiently than the in-line
design in the capacity range of less than 750 Tb/h. In-line incinerators .
perform better in the capacity range greater than 750 1b/h. The retort

design more typically is used in ho&pital waste applications.

Multiple-chamber incinerators may have fixed hearths or grates or a
combination of the two in the primary chamber. The use of grates for a
system incinerating infectious waste is not recommended because 1iquids,
sharps, and small partially combusted items can fall through the grates
prior to complete combustion or sterilization. |

Like the controlled-air unit, combustion in the multiple-chamber
incinerator occurs in two combustion chambers, but the primary chamber R
operates with excess air. Ignition of the waste (initially by a primary
burner), volatilization of moisture, vaporization of volatile matter, and
combustion of the fixed carbon occur in the primary chamber. The
combustion air for these processes is controlled on old units by natural
draft, manually adjusted dampers, or by forced draft combustion air
blowers on newer units. The combustion gases containind the volatiles
exit the primary chamber through a flame port into a mixing chamber and
then pass into the secondary combustion chamber. Secondary combustion air
is added at the flame port and is mixed with the combustion gases in the
mixing chamber. A secondary burner is provided in the mixing chamber to
maintain adequate temperatures for complete combustion as the gases pass
into and through the secondary combustion chamber.

Today, new multiple-chamber, excess-air incinerators are not widely
installed for the destruction of hospital wastes for the following
reasons. First, operating in the surface-combustion excess-air mode
results in fly ash carryover which causes excessive particulate matter
emissions. Second, operating with high levels of excess air can require
high auxiliary fuel usage to maintain secondary combustion chamber
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temperatures. Third, use of manually adjusted natural draft combustion
air dampers does not provide the level of control desirable for assuring
complete combustion of the variable waste constituents found in hospital
wastes, and good burnout can be more difficult to achieve.

Mu1t1p1e-éhamber incinerators frequently are deéigned and used
specifically for incinerating pathological ("Type 4" anatomical) wastes.
Pathological waste has a high moisture content and may contain liquids;
consequently, a pathological waste incinerator always will be designed
with a fixed hearth. A raised 11p.at the charging door often is designed'
into the hearth to prevent liquids from spilling out the door during
charging. Because the heating value of pathological waste is low and is
not sufficient to sustain combustion, the auxiliary burher(s) provided in
the primary chamber of pathological incinerators are designed for
continuous operation and with sufficient capacity to provide the total
heat input required to complete combustion.

5.2.2.5 Rotary Kiln Incinerators.'® Like other incinerator types,
rotary kiin incineration consists of a primary chamber in which waste is ~
heated and volatilized and a secondary chamber in which combustion of the
volatile fraction is completed. In this case, however, the primary
chamber consists of a horizontal, rotating kiln. The kiln is inclined
slightly so that the waste material migrates from the waste charging end
to the ash discharge end as the kiln rotates. The waste migration, or
throughput, rate is controlied by the rate of rotation and the angle of
incline, or rake, of the kiln. Air is injected into the primary chamber
and mixes with the waste as it rotates through the kiln. A primary
chamber burner is generally present both for heat-up purposes and to
maintain desired temperatures. Figure 5-9 is a schematic of a rotary kiln
with a mechanical auger feeder system. ‘

Volatiles and combustion gases from the primary chamber pass to ﬁhe
secondary chamber where combustion is completed by the addition of air
together with the high temperatures maintained by a secondary burner. Due
to the turbulent motion of the waste in the lower primary chamber,
particle entrainment in the flue gases is higher for rotary kiln
incinerators than for controlled-air or excess air incinerators.
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5.3 AIR POLLUTION CONTROL SYSTEMS

Add-on pollution control systems may be required to meet the air
pollution 1imits of some States. Pollutants of concern include
particulate matter, metals, toxic organics, acid gases and radionuciides.

The pollution control systems which might be used to control hospital
waste incinerator emissions include wet scrubbers, dfy scrubbers, and
fabric filters. These systems are described briefly in the following
subsections.

5.3.1 Wet Scrubbers .

Venturi and packed-bed scrubbers are the most common types of wet
scrubber systems used on hospital incinerators. Venturi scrubbers are
used primarily for particulate matter control and packed-bed scrubbers are
used primarily for acid gas control. However, both types of systems
achieve some degree of control for both particulate matter and acid gases.

Most of the scrubber systems‘recent1y installed or currently being
installed on hospital incinerators consist of a variable throat venturi
followed by a packed-bed scrubber and mist eliminator. These systems 7
operate at a constant pressure drop in the range of 20 to 40 inches of
water column (in. w.c.), depending on performance or permit condition
requirements. The variable throat venturi desigh accommodates varying gas
flow rates while maintaining a constant pressure drop by changing‘the
venturi throat area. A pH controller system, including a pH electrode and
transmitter, adjusts the flow of a caustic solution (sodium hydroxide or
sodium éarbonate) to the scrubber system to accommodate varying acid gas
concentrations and gas flow rates. Typical performance parameters for
this system are summarized in Table 5-2. ' '

Operation and maintenance problems associated with wet scrubbers
include fan imbalance, nozzle wear or plugging, pump seal leaks, pH
controller drifts, pH electrode fouling, and wet-dry interface buildup.
Specific problems associated with HWI's stem from batch loading and
nonsteady state combustion conditions that result in varying gas flow
rates, gas temperatures, particle size distribution, particle
concentration, and acid gas concentrations.

5.3.1.1 Venturi Scrubber Operating Principles. A venturi scrubber
consists of a 1iquid sprayed upstream from a vessel containing converging
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TABLE 5-2. WET SCRUBBER PERFORMANCE PARAMETERS
Hospital Waste Incinerators

Parameter Typical range Unitsvof measure

Venturi scrubbers

Pressure drop 20 to 50 in. w.C.

7 Liquid feed rate >35 gal/min
Liquid to gas rate 7 to 10 gal/Macf
Liquid feed pressure . 20 to 60 psi
Turbidity 1 to 10 Percent suspended solids
Gas flow rate >5,000 : acfm

Packed-bed scrubbers

Pressure drop . 1-3 in. w.C.

Liquid feed rate >5 . gal/min

Liquid feed pH 5.5 to 10 pH ,

Liquid to gas rate 1-6 gal/Macf

Liquid feed pressure 20 to 60 psi

Gas flow rate >5,000 acfm )
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and diverging cross sectional areas as illustrated in Figure 5-10. The
portion of the venturi that has the smallest cross sectional area and
consequently the maximum gas velocity is commonly referred to as the
throat. The throat can be circular as shown in Figure 5-10 or rectangular
as shown in Figure 5-11. Liquid droplets serve as the pértic]e collection
media and can be created by two different methods. The most common method
is to allow the shearing action of the high gas velocity in the throat to
atomize the 1iquid in the droplets. The other method is to use spray
nozzles to atomize the 1iquid by supplying high pressure Tiquid through
small orifices. '

Impaction is the primary means for collection of particles in venturi
scrubbers. To attain high collection efficiency, venturi scrubbers need
to achieve gas velocities in the throat in the range of 10,000 to 40,000
feet per minute. As the gas stream approaches the venturi throat, the gas
velocity and turbulence increases. These high gas velocities atomize the
water droplets and create the relative velocity differential between the
gas and the droplets to effect particle-droplet collision. The 7
effectiveness of a venturi scrubber is related to the square of the
particle diameter and to the difference in velocities of the liquor
droplets and the particles.

The performance of a venturi scrubber is strongly affected by the
size distribution of the particulate matter. For particles greater than 1
to 2 um in diameter, impaction is so effective that penetration (emis-
sions) is quite low. However, penetration of smaller particles, such as
the particles in the 0.1 to 0.5 um range is very high. Unfortunately,
hospital waste incinerators can generate substantial quantities of partic-
ulate matter in this submicron range. The small particle size distribu-
tion is typical for fuel combustion sources and results from the condensa-
tion of partially combusted organic compounds and the condensation of
metallic vapors.

Collection efficiency in a venturi scrubber system increases as the
static pressure drop increases. The static pressure drop is a measure of
the total amount of energy used in the scrubber to accelerate the gas
stream, to atomize the liquor droplets, and to overcome friction. The
pressure drop across the venturi is a function of the gas velocity and
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Figure 5-11. Spray venturi with rectangular throat.'’
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liquid/gas ratio and in practice acts as a surrogate measure for gas
velocity. '

Other variables that are important to venturi scrubber performance
are the 1iquid surface tension and liquid turbidity. If surface tension
is too high, some small particles which impact on the water droplet will
"bounce" off and not be captured. High surface tension also has an
adverse impact on droplet formation. High liquid turbidity, or high
suspended solids content, will cause erosion and abrasion of the venturi
section and u1timate1y lead to reduced performance of the éystem.,

Most venturi scrubbers are des1gned to operate at 11qu1d -to-gas (L/G)
ratios between 7 and 10 gallons per thousand actual cubic feet
(gal/Macf). At L/G ratios less than 3 gal/Macf, there is an inadequate
1iquid supply to completely cover the venturi throat. At the other
extreme, L/G ratios above 10 gal/Macf are seldom justified because they do
not increase performance but do increase operating costs.

A 1ist of the major components of commercial scrubber systems is
provided below. I o Y

1. Venturi section; ‘

2. Spray nozzles;

3. 'Liquor treatment equipment;

4. Gas stream demisters;

5. Liquor recirculation tanks, pumps, and piping

6. Alkaline addition equipment;

7. Fans, dampers, and bypass stacks; and

8. Controllers for venturi throat area, caustic feed, make up water,
and emergency water quench for temperature excursions.

5.3.1.2 Venturi Scrubber Operating Problems. A problem can be caused
by the adjustéb]e throat being opened too far, and the result is a
reductioh in pressure drop. Reduced pressure drop levels can also be
caused by a loss or reduction in the scrubber 1liquid supply. The'Tiquid
flow rate will drop when there is pluggage in the nozzles, pipes, or
flowmeters, causing the pressure drop to decrease and the gas flow rate to
. increase. Pump failure, or cavitation of a pump due to a Tow liquid level
- in the recirculation tank, can also be responsible for a loss or reduction
in the liquid supply. These problems are identifiable from routine record
keeping and inspection, and can be readily resolved by maintenance.
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The venturi throat can be damaged by erosion or abrasion caused by a
high level of suspended solids in the recirculated scrubbing Tiduid.
Reducing the suspended eolids by increasing the blowdown (wdtef makeup)
rate in the system will help solve erosion problems.

Another common problem with venturi scrubbers is a solids buildup at
the wet-dry interface. The wet-dry interface is the transition region
where the gas stream changes from an unsaturated to a saturated
condition. As the hot gas stream comes into contact with the scrubbing
1iquid and becomes cooled and saturated, there is a tendency for the
suspended particulate to accumuiate on the walls. Scrubber design can
help reduce this solids buildup, but gradual accumulation of deposits will
occur. Routine maintenance to remove this buiidup is typically the only
solution. Sometimes a reduction in the suspended solids content will
reduce the rate of the buildup, but routine maintenance will still be
required at less frequent intervals.

5.3.1.3 Packed-Bed Scrubber Operating Principles. A packed-bed
scrubber generally is used for acid gas removal. The large liquor surfaces
area created as the liquor gradually passes over the packing material
favors gas diffusion and absorption. Packed-bed scrubbers are not
effective as stand-alone scrubbers for collection of fine particulate
matter (less than 2.5 um) since the gas velocity through the bed(s) is
relatively low. However, packed beds are effective for the removal of
particle-laden droplets or charged particles when used as a downstream
collector behind a venturi or electrostaticalliy-enhanced wet scrubber.

Packed beds can be either vertical or horizontal. Figure 5-12
illustrates a vertically oriented scrubber. Regardless of the orientation
of the bed, the 1iquor is sprayed from the top and flows downward through
the bed. Proper liquor distribution is impoftant for efficient removal of

gases.
Absorption is the primary means of collection of acid gases in
packed-bed scrubbers. The effectiveness of absorption in packed beds is
related to the uniformity of the gas velocity distribution, the surface
area of the packing material, the amount and uniform distribution of
scrubber 1iquid, and the pH and turbidity of the scrubbing Tiquid.
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Gas absorption is effected by the extensive liquid surface contacted
by the gas stream as the liquid flows downward over the packing
material. A variety of available packing materials offer a large exposed
surface area to facilitate contact with and absorption of acid gases. The
packing materials range in size from 0.5 to 3 in. and are randomly
oriented in the bed.

Typically, sodium hydroxide (NaOH) or occasionally sodium carbonate
(Na,C0;) is used with water to neutralize the absorbed acid gases in a
packed-bed scrubber. These two soluble alkali materials are preferred
because they minimize the possibility of scale formation in the nozzles,
pump, and piping. For the typical system using NaOH as the neutralizing
agent, the HC1 and SO, coilected in the scrubber react with NaOH to
produce sodium chloride (NaCl) and sodium sulfite (Na,S0;) in an aqueous
solution. “

One of the major problems with these scrubbers is the accumulation of
solids at the entry to the bed and within the bed. The dissolved and sus-
pended solids levels in the liquor must be monitored carefully to maintain/
performance.

5.3.1.4 Packed Bed Operating Problems. One common problem is
partial or complete pluggage of the bed due to deposition of the collected
solids and/or precipitation of solids formed by reaction of the
neutralizing agent with acid gases. Another problem is settling of the
packing material which leaves an opening at the top of the packed
section. Both of these situations reduce the performance of the scrubber
by disturbing the uniform flow of the 1iquid and gas streams.

Another common problem occurs when the pH of the scrubbing liquid
routinely falls outside the normal range of 5.5 to 10. Corrosion and -
erosion of the packed bed vessel, ducting, and piping can occur when the
scrubber 1iquid is not in the range for which the system was deSigned.
5.3.2 Ory Scrubbers

Ory scrubbers utilize absorption and adsorption for the removal of
sulfur dioxide, hydrogen chloride, hydrogen fluoride, and other acid
gases. Some adsorption of vapor state organic compounds and metallic
compounds also occurs in some dry scrubber applications. This relatively
new control technology is presently in use on pulverized coal-fired
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boilers and municipal waste incinerators. Dry scrubbers are anticipated
to be used on.some large hospital waste incinerators in the near future.
Because there are no current dry scrubber applicatfons on hospital waste
incinerators, information available on municipal waste incinerators will
bé transferred and presented in this report. ‘Much of the presently
aﬁai1ab1e information applicable to municipal waste incinerators has been
drawn from European installations operating for the last 3 to § years and
U.S. installations operating for the last 1 to 2 years. Changes and
refinements in municipal and hospi;al waste incinerator dry scrubbers
should be anticipated as more experience with these systems is gained.
5.3.2.1 Components and Operating Principles of Dry Scrubber
Systems. There is considerable diversity in the variety of processes-
which are collectiveiy termed dry scrubbing. This is partially because
the technology is relatively new and is still evolving. The diversity
also exists because of the differing control requirements. For purposes
- of this field inspection manual, the various dry scrubbing techniques have
been grouped into three major categories: (1) spray dryer abSbrbers, #
(2) dry injection adsorption systems, andi(3) combination spray dryer and
* dry injection systems. Specific types of dry scrubbing processes within
each group are listed below. Alternative terms for these categories used
in some publications are shown in parentheses.
1. Spray.dryer absorption (semiwet)
. Rotary atomizer spray dryer systems
* Air atomizing ﬁozzle spray dryer systems
2. Dry injection adsorption (dry)
e Dry injection without recycle
. Dry injection with recycle (sometimes termed circulating fluid
bed adsorption)
3. Combination spray dryer and dry injection (semiwet/dry)
Simplified block diagrams of the three major types of dry scrubbing
systems are presented in Figures 5-13, 5-14, and 5-15. The main differ-
ences between the various systems are the physical form of the alkaline
reagent and the design of the vessel used for contacting the acid gas -
laden stream. The alkaline feed requirements are much higher for the dry
> injection adsorption than the other two categories. Conversely, the spray
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Figure 5-14. Components of a dry injection absorption system
(dry process). ‘
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dryer absorption and combination systems are much more complicated. It
should be noted that the particulate control devices shown on the right
hand side of the figures are Qenerally fabric filters or electrostatic
precipitators. It also is possibie that one and two stage wet scrubb1ng
systems will be used in certain cases. :

The pollutant removal efficiencies for all three categoriés of dry
scrubbing systems appear to be very high. In most cases, outlet gas
stream continuous monitors provide a direct indication of the system
performance. '

5.3.2.1.1 Spray dryer absorbérs. In this type of dry scrubbing
system, the alkaline reagent is prepared as a slurry containing 5 to
20 percent by weighvtvsoHds.zo"22 This slurry is atomized in a Iarge
absorber vessel having a residence time of 6 to 20 seconds.>’s%"

There are two main ways of atomization: (1) rotary atomizers and
(2) air atomizing nozzles. There is generally only one rotary atomizer.
However, a few applications have as many as three rotary atomizers.

~ The shape of the scrubber vessel must be different for the two types ~
of atomizers to take into account the differences in ‘the slurry spray
pattern and the time required for droplet evaporation. The length to-
diameter ratio for rotary atomizers is much smaller than that for absorber,
vessels using air atomizing nozzles. o

It is important that all of the slurry droplets evapordte to dryness
prior to approaching the absorber vessel side walls and prior to exiting
the absorber with the gas stream. Accumulations of material on the side
walls or at the bottom of the absorber would necessitate an outage since
these deposits would further impede drying. Proper drying of the slurry
is achieved by the generation of small slurry drop]ets, by proper flue gas
contact, and by use of moderately hot flue gases.

Orying that is too rapid can reduce pollutant collection efficiehcy.‘
since the primary removal mechanism is absorption into the dropletg.
There must be sufficient contact time for the absorption. For this
reason, spray dryer absorbers are operated with exit gas temperatures 90°
to 180°F above the saturation temperature.’®~?”" The absorber exit gas
temperatures are monitored to ensure proper approach-to-saturation which
is simply the:difference between the wet bulb and dry bulb temperature

monitors at the ouflet of the absorber vessel.
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In rotary atomizers, a thin film of slurry is fed to the top of the
atomizer disk as it rotates at speeds of 10,000 to 17,000 revolutions per
minute. These atomizers generate very small slurry droplets having
. diameters in the range of 100 microns. The spray pattern is inherently
broad due to the geometry of the disk. ' '

High pressure air is used to provide the physical energy required for
droplet formation in nozzle type atomizers. The typical air pressures are
70 to 90 psig. Slurry droplets in the range of 70 to 200 microns are
generated. This type of atomizer generally can operate over wider
variations of the gas flow rate thdn_can be used in a rotary atomizer.
However, the nozzle atomizer does not have the slurry feed turndown
capability of the rotary atomizer. For these reasons, different
approaches must be taken when operating at varying system loads.

The alkaline material generally pufchased for use in a spray dryer
absorber is pebbie lime. This material must be slaked in order to prepare
a reactive slurry for absorhtion of acid gases. $1laking is the addition
of water to convert calcium oxide to calcium hydroxide. Proper slaking ./
conditions are important to ensure that the resulting calcium hydroxide
slurry has the proper particle size distribution and that no coating of
the particles has occurred due to the precipitation of contaminants in the
slaking water. |

Some of the important operating parameters of the 1ime slaker are the
quality of the slaking water, the feed rate of lime, and the slurry exit
temperature. However, it is difficult to relate present operating
conditions or shifts from baseline operating conditions to possible
changes in the absorption characteristics of the dry scrubber system. A
variety of subtle changes in the slaker can affeét the reactivity of the
Tiquor produced. -

One of the problems which has been reported for spray dryer absorber
type systems is the pluggage of the slurry feed line to the’atomizer.
Scaling of the line can be severe due to the very high pH of this
liquor. The flow rate of the liquor to the atomizer is usually monitored
by a magnetic flow meter. HbWever, this instrument also is vuinerable to
scaling since the flow sensing elements are on the inside surface of the
pipe. To minimize the pluggage problems, the lines must be well sloped
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and include the capability for flushing of the lines immediately after
outages. Also, there should not be abrupt line changes, sharp'behds,'or
adjacent high temperature equipment. During the inspection, it is
essentially impossible to identify emerging slurry line problems.

Recycle of the solids collected in the absorber vessel is 1mportant
in most systems. It increases the solids content of the slurry feed to
the atomizer and thereby improves the drying of the droplets. Recycle
also maximizes reagent utilization. The rate of sol%ds recycle is
monitored on a continuous basis. The rest of the spent-absorbenf
typically is sent to a landfill. : “

- 6.3.2.1.2 Dry injection adsorption systems. This type of dry
scrubber uses finely divided calcium hydroxide for the adsorption of acid
gases. The reagent feed has particle sizes which are 90 percent by weight
through 325 mesh screens.28 This is approximate]y the consistency of
talcum powder. This size is important to ensure that there is: adequate
calcium hydroxide surface area for high efficiency pollutant removal.

Proper particle sizes are maintained by transporting the lime to the .-
dry scrubber system by means of a positive pressure pneumatic conveyor.
This pneumatic conveyor provides the initial fluidization necessary to
rbreak up any clumps of reégent which have formed during storage} The air
flow rate in the pneumatic conveyor is kept at a constant 1eve1 regardless
of system load in order to ensure proper particle sizes.

Fluidization is completed when the calcium hydroxide is injected
countercurrently into the gas stream. A venturi section is used for the
contactor due to the turbulent action available for mixing the gas stream
and reagent. The gas stream containing the entrained calcium hydfoxide
particles and fly ash is then vented to a fabric filter.

Adsorption of acid gases and organic compounds (if present) occurs
primarily while the gas stream passes through the dust cake (composed of
calcium hydfoxide and fly ash) on the surface of the filter bags.
Pollutant removal efficiency is dependent on the reagent partit]e size
range, on the adequacy of dust cake formation, and on the quantity of
reagent injected. ‘

The calcium hydroxidevfeed rate for dry injection systems is three to
four times the stoichiometric quantities neade‘d.w'%0 This is much higher
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than the spray dryer absorber type systems and it makes this approach

unattractive for very large systems.
In one version of the dry injection system, solids are recyc]ed from

the particulate control device back into the flue gas contactor (sometimes
termed reactgr). The primary purpose of the recycle stream is to increase
reagent utilization and thereby reduce overall calcium hydroxide costs.

5.3.2.1.3 Combination spray dryer and dry injection systems. A
flowchart for this system is provided in Figure 5-15. The‘acid gas laden
flue gas is first treated in an upflow type spray dryer absorber. A
series of calcium hydroxide sprays'near the bottom of the absorber vessel
are used for droplet generation.

After the upflow chamber, the partially treated flue gas then passes
through a venturi contactor section where it is exposed to a calcium
silicate and 1ime suspension. The purpose of the second reggent material
is to improve the dust cake characteristics in the downstream fabric
filter and to optimize acid gas removal in this dust cake. The calcium
silicate reportedly improves dust cake porosity and serves as an adsorbent~
for the acid gases.

Solids collected in the fabric filter may be recycled to the venturi .
contactor. This improves reagent utilization and facilitates additional
poliutant removal.

5.3.2.2 General Comments. Corrosion can present major problems for
all types of dry scrubbers used on apﬁlications with high hydrogen

.chloride concentrations such as hospital waste incinerators. The calcium
chloride reaction product formed in the dry scrubbers and any unreacted
hydrogen chloride are both very corrosive and cause damage in any areas of
the absorber vessel or particulate control device where cooling and water
vapor condensation can occur. Two common reasons for low localized gas
temperatures include air infiltration and improper insulation around
support beams. Oue to the potential problems related to corrosion, the
inspections should include checks for air infiltration and a visible
evaluation of common corrosion sites.
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5.3.3 Fabric Filters

Fabric filters are used on a limited number of hoSpita] incinerators
for control of particulate matter emissions. They have some advantages
over wet scrubbers in that they are highly efficient at removing fine
particles if they are properly operated and maintained. However, their
performance can deteriorate rapidly in situations where poor 0&M resuit in
bag blinding, bag corrosion, or bag erosion.

Generally, fabric filters are classified by the type of cleaning
mechanism that is used to remove the dust from the bags. The three types
of units are mechanical shakers, reverse air, and pulse jet. To date,‘the
only hospital incinerators that have been identified as having.fabric
filters use pulse jet units. The paragraphs below briefly describe the
design and operating characteristics of pulse jet filters and identify key
design parameters. | ' ‘ ‘

A schematic of a pulse jet fabric filter is shown in Figure 5-16.
Bags in the fabric filter compartment are supported internally by rings or
cages. Bags are held firmlylin place at the top by clasps and have an y;
enclosed bottom (usually a metal cap). Dust-laden gas is filtered through
the bag, depositing dust on the outside surface of the bag (an exterior
filtration system). The fabric filter is divided into a "clean" side and
"dirty" side by the tube sheet which is mounted near the top of the
unit.  The dust-laden gas stream enters below this tube sheet and the
filtered gas collects in a plienum above the tube sheet. There are holes
in the tube sheet for each of the bags. The bags are norma11y arranged in -
rows. The bags and cages hang from the tube sheet. Most pulse jet
filters use bag tubes that are 4 to 6 in. in diameter. Typically the bags
are 10 to 12 ft long, but they can be as long as 25 ft. v

There are two major types of pulse jet fabric filters: (1) top
‘access, and (2) side access. Figure 5-17 illustrates the top access
design which includes a number of large hatches across the top of the
fabric filter for bag replacement and maintenance. Another major type has
one large hatch on the side for access to the bags. The side access units
often have a single small hatch on the top of the sheill for routine
inspection of the fabric filter.
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- Like most small units, the pulse jet collector depicted in

Figure 5-17 is not divided into compartments. These are not needed on
small units that operate intermittentiy since bags are cleaned row-by-row
as the unit continues to operate. A few of the large units are divided
into separate compartmehts so that it is possible to perform maintenance
work on part of the unit while the other part continues to operate.

Pulse jet cleaning is used for cleaning bags in an exterior
filtration system. The dust cake is removed from the bag by a blast of
compressed air injected into the top of the bag tube. The blast of
compressed air stops the normal flow of air through the filter. The air
blast develops into a standing or shock wave that causes the bag to flex
or expand as the shock wave travels down the bag tube. As the bag flexes,
the cake fractures and depbsitéd partfc]es are discharged from the bag.
The shock wave travels down and back up the tube in approximately
0.5 seconds. The compressed air is generated by an air compressbr and
stored temporarily in the compressed air manifold. When the pilot valve
(a standard solenoid valve) is opened by the controller, the diaphragm
valve suddenly opens to let compressed air into the delivery tube which
serves a row of bags. There are holes in the delivery tube above each bag
for injection of the compressed air into the top of each bag. The
cleaning system controller can either operate on the basis of a
differential pressure sensor as shown in Figure 5-18, or it can simply
operate as a timer. In either case, bags are usually cleaned from once
every 5 minutes to once every hour. Cleaning is usually done‘by starting
with the first row of bags and proceeding through the remaining rows in
the order that they are mounted.

The blast of compressed air must be strong enough for the shock wave
to travel the length of the bag and shatter or crack the dust cake. Pulse
jet units use air supplies from a common header which feeds into a nozzle
located above each bag. In most fabric filter designs, a venturi sealed
at the tob of each bag is used to create a large enough pulse to travel
down and up the bag. The pressures involved are commonly between 60 and
100 psig. The importance of the venturi is being questioned by some pulse
jet fabric filter vendors. Some fabric filters operate with only the
compressed air manifold above each bag.

.,
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The presence of a row of diaphragm valves along the top of the fabric
filter indicates that the fabric filter is a pulse jet unit. These valves
control the compressed airflow into each row of bags which is used to
routinely clean the dust. from the bags. On a few units, the diaphragm
valves cannot be seen since they are in an enclosed compartment on the top
of the unit. In these cases, the puise jet fabric filter can be
recognized by the distinctive, regularly occurring sound of the operating
diaphragm valves.

The key design and operating parameters for a pulse jet filter are
the air-to-cloth ratio (or the filtration velocity), the bag material,
operating temperature, and opérating pressure drop.

The air-to-cloth ratio is actually a measure‘of the superficial gas
velocity through the filter medium. It is a ratio of the flow rate of gas
through the fabric filter (at actual conditions) to the area of the bags
and is usually measured in units of acfm/ftz. No operating data were
obtained for hospital incinerators, but generally, the air-to-cloth ratio

on waste combustion units is in the range of 5 to 10 acfm/ft’ of bag y,

31
area.

Pulse jet units do not necessarily operate at the design average gas-
to-cloth ratio. When incinerator operating rates are Tow, the prevailing m
average gas-to-cloth ratio could be substantially below the design
value. Conversely, the average gas-to-cloth ratio could be well above the
design value if some of the bags are inadequately cleaned or if sticky or
wet material blocks part of the fabric surface. Vefy high gas-to-cloth
ratio conditions can lead to high gas flow resistance which, in turn, can
result in both seepage of dust through the bags and fugitive emissions
from the incinerator or upstream dry scrubber.

Bag material generally is based on prior experience of the vendor.
Key factors that generally are considered are cleaning method, abrasive-
ness of the particulate matter and abrasion resistance of the material,
expected operating temperature, potential chemical degradation problems,
and cost. To date, no information has beeh obtained 6n types of material
typically used for hospital incinerator applications. ‘

The operating temperature of the fabric filter is of critical
importance. Since the exhaust gas from hospital incinerators can contain
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HC1, the ynit should be operated at sufficient1yvhigh temperafures to
assure that no surfaces drop below the acid dewpoint. 0therw1se, conden-
sation of HC1 will result in corrosion of the housing or bags. The
boiling point of HC1 (aqueous hydrochloric acid) is 110°C (230°F); gas
temperatures should be maintained at 150°C (300°F) to ensure that no
surfaces are cooled below the dewpoint. . Above a maximum ‘temperature that
is dependent on filter type, bags will degrade or in some cases fail
completely. Gas temperatures should be kept safely below the allowed
maximum. . v '
Pressure drop in fabric f11ters generally is maintained within a
narrow range, (For pulse jet filters the upper end of the range typically
is 8 to 10 in. w.c.). Pressure drops below the minimum indicate that '
either: (1) Tleaks have developed, or (2) excessive cleaning is removing
the base cake from the bags. Either phenomona results in reduced
performance. - Pressure drops greater than the maximum indicate that either
(1) bags are "blinding,” or (b) excessive cake is building on the bags
because of insufficient cleaning. The primary result of excessive 4
pressure drop is reduced flow through the system and positive pressure at
the incinerator. Over time, operating at high pressure drops also 1ead to
bag erosion and degradation.
5.3.4 Electrostatic Precipitators : B

A discussion on electrostatic'precipitatdrs was not inc]dded in this -
inspection manual because, currently, they are not used to control
emissions from hospital waste incinerators. In general, ESP's are used to
control emissions from larger sources such as municipal waste
incinerators. Information on the application of ESP's to municipal
incinerators may be found in Reference 21.
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6.0 BASELINE INSPECTION PROCEDURES FOR HOSPITAL INCINERATORS

The primary objective of control agency inspections is to minimize
air pollution through promoting adherence to promulgated emission
regulations and permit stipulations. The inspection provides data for
determining fhe compliance status, helps ideotify sources of violation,
and proVides information indicating the uhderlying causes of excess
emissions. .The latter can be used in detailed negotiations with the -
operators or in support of enforcement actions. The inspection also
provides a stimulus to the requlated industry by demonstrating the control
agency's determination to ensure continuous compliance. The baseline
inspection techhique has been developed by EbA's Stationary Source
Compliance Oivision to aid both EPA Regional Offices and otoer cootrol
agencies in conduct1nq effective and complete 1nspect1ons of air pollution:

control systems. ’
' The primary purpose of this chapter is to describe the baseline
inspection techn1que and illustrate how it should be app11ed to hospital
_ incinerators and: contro1 devices. In the part of the chapter devoted to
the baseline techn1que, a methodical approach is presented so that
inspectors can obtain all the relevant data in an organized fashion.
These procedures are organized intg flevels of inspection” (see'
Section 6.2) reflecting the fact that there are different degrees of
intensity necessary for different'situatfons{ The: 1nspect1on procedures
described in Sections 6.3 through 6.6 have been developed to ensure that
the data obtained is as accurate andvcomplete as possible. These
procedureé should be used‘by EPA field personhe] unless there are :
compelling technical or safety factors at a specific site-which deménd

[N

modified approaches. In such a case, the reasons for the deviation from
the standard procedures should be br1ef1y described in the inspection
report. '
6.1 BASELINE INSPECTION TECHNIQUE

The baseline inspection technique can aid both the source operators
_and the regulatory agency 1nspectors in routine evaluatiaons of incinerator
and air pollution control equipment performance. The procedure is
- designed to identify prob]éms at an early stage; thereby minimizing both




periods of excess emissions and equipment deterioration. By utilizing
similar evaluation approaches, inspectors and operators can communicate
effe&tive]y regarding‘the nature of any problem detected. This should
allow operating problems to be quickly corrected and reduce the number of
enforcement actions necessafy. | o K

6.1.1 Basic Principles .

The fundamental principle uﬁdeflying the basé]ine inspectibn
technique is that incinerator and control device performance be evaluated
primarily by comparison of present conditions‘with specific baseline
data. In other words, each separate incinerator system should be
approached initially with the assumption that its dperating character-
istics and performance levels will be unique. It is necessary to taée
this position since there are a myriad of process variables and control
device design factors which can singly or collectively influence operation
and performance leveis. [t is often difficult to determine why apparently
similar units'operate quite differently with a limited amount of data.
Thus, a prime requirement of an inspection method (i.e., the baseline
technique) in ensuring the collection of useful data is the comparison of
conditions against a site-specific data base. Each variable which ha§
shifted significantly is considered a "symptom" of possibie operation
péob]ems. ‘

‘Nhile the baseline technique depends mainly on the machine-specific
data and shifts in performance levels over time, it should not be implied
that industry "norms" are irrelevant. There afe cases in which deviations
from certain typical industry operating conditions can be an indication of

operation and maintenance problems. However, these data are considered
secondary to the site-specific data. The industry data are often
difficult to compile, and it is somgtimes difficult to establish the
relevance of the data ‘in enforcement proceedings.

One of the major problems in inspection of an air pollution control
system is that the instruments necessary to monitor basic operating
conditions are often either nonexistent or malfunctioning. Oata quality
problems are especially severe on those units which are subject to
frequent excess emission incidents and are thereby of most interest to
control agencies. The design deficiencies or 1mpropek maintenance
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practices which have reduced the effectiveness of the incinerator or
control device usually have had a severe disabling effect on whatever
instrumentation is on the control device. For these reasons, it is rarely
~ise to accept the data from onsite gauges at face value. The baseline
technique includes some routine checks of these onsite gauges. When there
is a question concerning the completeness or adequacy of the available
data, the inspector must obtain the data by means of portable instru-
ments. Such instruments can either be used by plant oberators in the
presence  of the inspector or can be used by the inspector directly;

Performance,evaluations should be done by‘examina;ion of a number of
different types of information. An emerging performance problem can often
be determined better by evaluating the set of variables rather than
relying on a shift in a single operating variable. Also, general
observations concerning the extent of corrosion, solids discharge rate,
and. fan physital conditions can be used to support preliminary cohclusionS“
reached by examining the ¢perating data. Failure characteristics on
materials removed from the collectors (e.g., bags, discharge electrodes, |,
, nozzJeS) can be dsed to determine the type of corrective,actions which
have a reasondble chance of being Successfui.. The baseline inspection
technique incorporates both measurements and observations. ' '

[t is recognized that the control agency(inspection represents an
inconvenience to source personnel who must accompany the inspector while
he is on plant property. To minimize this inconvenience, EPA/State
inspectors should make every reasonable effort to reduce the time
necessary to complete the field activities. One means to accomp]ishjng
this goal is to organize the data and observations in a.coherent fashion
during the inspection and to use these data to focus the field work toward

the specific problems, if any, which appear to exist. [f the initial
information clearly suggests that there are no present or emerging
problems, the inspection should be terminated. The baseline inspection
technique utilizes both counterflow and co-current flow approaches in
order to orgénize and focus inspection efforts. ‘ | |




6.1.2 Counterflow Technique

The counterflow approach is appropriate when the EPA inSpector is
making a routine inspection of a facility for which baseline data is
available. Figure 6-~1 illustrates the counterf]ow approach. It starts
with an observation of the stack opécity using Method 9 or equivalent
procedures. [n addition to the changes in the average opacity since the
baseline period, the inspector eva]uates the pattern of opacity
variability. The inspector also checks for fugitive emissions from
control device equipment, incinerator chambers (é.g., charging door) and
for emissions from bypass stacks. The next step is the evaluation of
transmisscmeter data (if applicable) assuming that the monitor passes
basic quality assurance requirements. The emphasis of the inspection is
on the operating conditions, both measured and observed. The control
device information goupled with the stack conditions cén be used to
(1) determine if there is a probable problem, (2) determine if the problem
is due primarily to control-device-related conditions, and (3) determine
if the problem is due primarily to incinerator-related factors. I[f the |

fncineration process appears to be important, then the inspection should
cdﬁtinue with an evaluation of any relevant portions of the incinerator.
If the problem is simply control device related, the time-consuming
inspection of process sources can Be either abbreviated or eliminated.
The counterflow approach should only be used when the baseline data is
available and the basic incineration process is well documented in the
agency files.
6.1.3 Co-Current Technique | -
The co-current inspection starts with the preparation of a flowchart
of the incineration/control device system. The inspector starts with the
waste storage area and follows the incineration process in a co-current
fashion. The emphasis in this type of inspection is on the waste material
and fuel characteristics, charging rates and pfocedures, operating
temperatures and pressures, and other information relevant to the
generation of air pollutants. The co-current’f]ow_approéch is illustrated

in Figure 6-2.
Due to the diversity of hospital incinerators and control systems,,it

is important that the inspection procedures incorporate some
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flexibility. The baseline inépection technique inciudes éevera] levels of
tntensity. " These can be preselected by agency pérsonne] before the
inspection, based on normal targeting criteria. The level also can be ,
changed by the inspector during the field work based on preliminary data
and observations. This flexibility allows the agency to focus on actual
emission problems instead of simply completing a prescribed number of
inspections. The flexibility built into the baseline technique also must
be exercised whenever, in the judgment of the jnspector,'the standard
procedures would be:unsafe or incorrect for a specific source. [t also
should be noted that specific inspection activities‘can be deleted.
However, inspectors should not add new or differentrprocedures withou; the
express approval of supervisory personnel.
6.2 LEVELS OF INSPECTION

Without any constraints of Agency manpower and resources, it would be

-desirable to conduct detailed engineering oriented inspections at all

sources. This is obviously impractical due to the large number of air
pollution sources inspected reqularly by EPA Regional Offites and the ey
State and local agencies. Levels of inspection have been incorporated
into the inspection program to nge contro] agencies the opportunity to
properly allocate the limited resources ava11ab1e. The most complete and
time consuming evaluations are done only when prel1m1nary 1nformat1on
1nd1cates that there is or will soon be a s1gn1f1cant emission prob]em

The levels of inspection are des1gnated as 1 through 4 with the
comprehens1veness of the evaluation 1ncreas1ng as the numper 1ncreases..

The types of activities normally associated with each level and the

experience levels necessary to conduct the different levels var/
substant1a11y '
6.2.1 Level 4 Inspections o

| The Level 4 inspection is the most compfehensiVe of fhe four levels
and is done exblicitlylto gather baseline information for use later in
evaluating the performance of the specific sources at a giVen FaciTity.
This type of inspection should be done Jjointly by a senior inspector and
the EPA, State, or local agency personnel who will be assigned

responsibility for the plant.




The best time to conduct a baseline inspeétion (Level 4 inépection)
is during initial compliance testing. The initial compliance test
following the installation of the incinerator and/or control equipment is
preferred because the system is new and operating at conditions designed
and set by the vendor. Typically, incinerators and/or air pollution
control systems (APCS) are purchased with performance guarantees that
require emission tests demonstrating a prescribed performance level that
ensures compliance with applicable emission reqgulations. Data quality
problems associated with instrumentation (e.g., pressure gauges, thermo-
couples, and liquid flow meters) are minimized because they are new and
the vendor has ensured that they are operating properly to achieve
guaranteed performance. When baseline inspections are perfbrmed simul-
taneously with the initial compliance tests, documentation of the key
operating levels is established with credibility and reliability for
reference in followup Level 2 and 3 inspections. Comparison of data
collected on subsequent inspections can be compared to the baseline data
and will allow the inspector to identify differences 1n’operating
conditions that may be causing ccmpliance problems.

An important part of the Level 4 inspection is the preparat1on of
general incinerator and control device flowcharts. As a starting point,
the inspector should request the block flow diagrams or drawings for the
incineration system. Specific flowcharts should be prepared so that‘a]]
of the important information concerning measurement pbrts, locations of
bypass stacks, and locations of all monitofing devices are cleariy
shown. [n addition to the pollutants measured during the comp]jance tesf,

L

the performance of the hospital waste incineration system can be evaluated
by measuring stack effluent gases such as 0, andlCO, by‘obserVihg stack
gaé opacity, by inspecting ash quality, and by recording air pollution
control device and incinerator operating parameters (e.g., temperature,
draft, and pressure drop). Oetails should be noted on the locations where
waste is generated, the general ccmposition (f.e., relative volumes of
infectious waste/general refuse, liquid/solid waste, plastic content) of
the waste, the charging frequency, the size of each charge,mand the type
of waste charged in each charge. Additionally, samples of inciperator |
ash, scrubber liquor, fabric filter catch, and/or dry scrubber absorptibn
sorbent also should be obtained for analysis.
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6.2.2 Level 3 Inspections

Level 3‘1nsnections are conducted only on those units with apparent
prob]ems identified in a level 2 inspection (d1scussed later). Where
necessary, portable gauge¢ provided by, the inspector are used to measure
certain oneratjng parameters. The most common1y used types of instruments
are thermocouples and thermometers, combustion gas anmalyzers (0, and CO -
monitoré), differentia] pressurevgauges, pH meters or paper, and pitot
tubes. - . |
The Level 3 inspection includes an evaluation of stack effluent
characteristics (0, and CO). CEM data records, control device performance
parameters, and the incinerator opereting conditions (e.g., tempera- »
ture). Infectious waste composition may be reviewed and samples of the
scrubber lﬁquor and incinerator ash may be obtained for later
evaluation. Faifed fabric filter bags or electrostatic precipitator
discharge electrodes may be obtained to confirm that‘thevplant has
correctly identified the general t/pe of problem(s) [n some cases, the
Leve] 3 inspection will include an eva]uat1on of the internal port1ons of.:
an-air pollution control device. This is done s1mp]y by observ1ng
cond1t1ons from an access hatch and under no circumstances should 1nc1ude

entry by the 1nspector into the control dev1ce.
6. 2.3. Level 2 Inspections ‘

Leve] 2 ‘Inspections are the most frequent types of 1nspect1ons and
are important in that the observat1ons made during these 1nspect1ons

‘ determ1ne when a Level 3 imspection is needed.

The Leve142‘1nspect1on is a limited walk through evaluation of the v
air pollutionrsourCe and/or the air pollution controT equipment. Entry tao
the facility is necessary. Therefore, the administrative inspection
procedures specified in Chapter 2 of this manual should be Fo11owed The
‘1nspect1on can be performed either in a co- current or countercurrent
fashion depend1ng on the ant1c1pated types of problems. In e1ther case,
the inspection data gathered is limited to that which can be provided by
onsite permanent]y mounted 1nstrumentatnon and observation of operating.
procedures. An ‘important aspect of this type of inspection is the
'eva]uat1on of the accuracy of ‘the data from this instrumentation. When
control devices are not in service dur1ng the plant 1nspect1on the
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Level 2 inspections can include checks on their internal condition. Thfé
internaltcheck is. particularly useful for the evaluation of fabric filter
nerformance. The inspection involves cbservations frcm access hatches and
under no circumstances includes entry into the collector by the

inspector. 'When the Level 1 data and/or tre prgliminafy observations
during Level 2 inspections indicate problems, an‘inspéctor may wish to
conduct the more detailed and ccmplete Level 3 inspection.

6.2.4 Level 1 Inspections
The Level 1 inspection is a field surveillance tool intended to

nrovide relatively frequent but very inccmplete indications of source
performance.‘ Because entry to the planZ grounds is usually unnecessary,
the inspection is never announced in advance. The inspector makes visible
emission observations on the stacks which are visible from the plant
soundary and which can be properly cbserved given prevailing |
meteorolcgical conditicns. Odor ccnditicns are noted both upwind and
downwind of the facility. Unusual ccnditions prsvfde the stimulus for an
in-plant inspecticn in the near future. [f the visible emission observa-
tions and/cr other cbservations provides the basis of a notice of viola-
tion, the information should be transmitted to hospital administr. tive
personnel immediately to Satisfy due process requirements.

The following sections defire the specific inspe;;ion points included
in Level 1, 2, and 3 inspections of hospital waste incinerators and the
major types of air polliution control systems. Proceddres ﬁnvo]ved in
preparation of baseliine data (Leveil 4 inspections) also are covered since
the procedures differ for each type Qf system.. Additiohally,'matrices are
included in each section on waste characterization, combustion equipment,
and air pollution control equipment ~hich summarize and compare the types
of inspections included in each inspection level. | |
6.3 COMMON INSPECTION ACTIVITIES

There are several inspection activities that are common'to the
different types of inspectioné (i.e., inspections of waste, combustion
equipment, and air pollution control devices). These common activities
are described in this section to prevent their unnecessary repetition in-
each of the following sections where they are applicable.

6-10




6.3.1 Prepare a System Flowchart i
System flowcharts are prepared during a Level 4 inspection by agency

management personnel or senior inspectors for use in subsequent inspec-

tions. Even a relatively simple chart is helpful both in preparing for

and during an inspecticn. In general, the system flowchart is made up of
M three separate flowcharts; waste‘storage and handiing, combustion equip-

ment, and air pollution control device(s). The specific requirements for

each of these flowcharts are presented in the following section.

6.3.2 Identify Potential Safety Problems

Agency management personne] and/or senior inspectors should identify .

potential safety probiems involved in standard Level 2/Leve1 3 1nspect1ons

at this site. To the extent -possiblie, the hosp1ta1 personnel should

eliminate these hazards. For those hazards which cannot be eliminated,

agency personnel should prepare notes on how future inspections should be
limited and should prepare a list of the necessary personnel safety
equipment. A partial list of ccmmon health and safetyvhazards‘inclﬁde the
following: ‘ ' '
‘ l. Eye injuries. wh11e observing combustion cond1t1ons through
observations hatchés;
2. Skin contact with sharps and infectious wastes;
3. Thermal burns due to contact with hot equipment.
4. Inhalation hazards due to fugitive leaks from high static
pressure scrubber vessels and ducts;
5. Eye hazards during sampling of scrubber liguer or exposure to
dry scrubber alkali 'solids and s]urries;
6. Slippery walkways and 1édders;.
7. Fan disintegration; -
8. Inhalation hazards due to fugitive leaks from dry scrubber inlet
breechings, absorber vessels, particulate control syétems, and alkaline
‘ 'reagent storage/preparation/supply equipment; :
. | , 9. Corroded ductwork and part1culate control dev1ces,v
10. High voltage in control cabinets;
11. Inhalation hazards due to low stack discharge points;
12. Heak cétwa]k and ladder supports; '
13. Hot fabric filter roof surfaces;
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l4. Ccmpressed air Jauges in close oroximity to rotating equirment
r hot surfaces;

15. Fugitive emissicns from fapric £ ter cystem; and

16. Irhaiaticn nazargs from adgjacent stacks and vents.

5§.2.3 Evaluate Lzccaticns for Measurement Pores

Many existing incinerators ang air pollution control devicas do not
have convenient and safe ports that can be used for static pressure, gas
temperature, oxyden, and carncn moroxide measurements. One purpose of the
Level 4 inspecticn is to select (with the assistance of planc personnel) |
lccagions for ports to be inmstalled at a later date to Fqcilitate';evel 3
inspecticns. ({nformation regarding gossible sample pori locations for
incinerators and air polluticn control devices is provided in the U. S.
tPA Publication titled, 'Praeferreq Measurement Pgrts for Air Polliytion
“entrol Systems,' EPA 334G/ l-26-234. ' ’ ‘
£.3.4 Evaluate /isible Emissizns ‘

[f weather conditions permit, setermine the ~et scruober 2ffiuent
average ooécity in accerdance with £PA Method 9 procedures (o~ other

required procedure). The cbservaticn should be conducted during rcutine
process operaticon and snouid last 6 to 30 minutes fdr each stack and
bypass vent. The observaticn snculd be made afcer the water droplets
coentained in the plume vaporize (~nere the steam plume ”breaks“)'or at the
stack discharge if tﬁere is not a steam plume present. The presence of a
particulate blume greater than (0 percent generally indicates a scruboer
cperating prcblem and/or the generaticn of high ccncentritions of sub-
micron particles in the prccess arg/cr tnhe presence of hignh cchten:ratioqs
cf vaporous material ccndensirng 'n the affluent qas stream. '

[n addition to evaluating the iverage cpacity, inspectors should scan
the visible emission abservazian wcrksneet %o identify the maximum and |
minimum short-term opdcities. This is especially useful information if

there are variations in the incinerator operating condition during
charging, ssot blowing of a «aste. neat boiler, or other cyclic activity.
The differences in the minimum and maximum opacities provides an
indication of changing particle size distributions.

If weather conditions are poor, an attempt should still be made to
determine if there are any visible emissions. 0o not attempt to determine




average opacity during adverse weather conditions. The presence of a
noticeable plume indicates air poilution control device operating

problems. .
6.3.5 Evaluate Dcuble-Pass Transmissometer Physical Condition

[f a transmisscmeter is present, and if it is in an accessible
location, check the light source and retroreflector modules to confirm
that these are in good working order. Check that the main fan is working
and that there is a least one dust filter for the fan. On many commercial
models, it is also possible to check the instrument alignment without
adjusting the instrument. (NGTE: On scme models, moving the dial to the
alignment check position will cause an alarm in the control room. This is
to be maved only by plant personnel and only when it will not disrupt
plant operaticns). \

Scme fabric filters have ore or more single pass transmissometers on
outlet ducts. While these can provide scme useful information to the
system operators, these instruments do not provide data relevant to the

inspection. - ' p
6.3.6 Evaluate Double-Pass Tranémissometer Data. o

Obtain the continuous opaéity records and quickly scan the data for
the previous 12 months to determire time Peridds that had eépécially high
and especially low opacit}. Select the dry scrubber operating 1bgs and
the process operating logs that correspond with the times of the
monitoring instrument charts/records selected. Ccmpare the dry scrubber
operating data and.process oderating data against baseline information to
identify the general category of problem(s) causing the exce§S‘0pacity
incidents. Evaluate the source's praoposed corrective actions to minimize
this problem(s) in the future. Ouring the inspection, if the unit is
working better than during cther periods, it may be advisable to conduct
an unscheduled inspection in the near future. ‘ o '

As part of the review of average opacity, scan the data to determine

s the frequency of emission problems and to eva]uate.hdw rapidly the

operators are able to recognize and eliminate the condition.

Evaluate the average opacity data for selected days since the last.
inspection, if the transmissometer'appears to be working'properly.
Determine the frequency of emission problems and evaluate how rapidly the
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fabric filter operators are able to recognize and eliminate the

conditions.
6.3.7 Sulfur Dioxide, Nitrogen Oxides, and Hydrogen Chloride Monitor

Physical Conditions
[f the monitors are in an accessible location, confirm that the
instruments are in good mechanical operating condition and that any sample
lines are intact. Check calibration and zero check records for all
instruments. Whenever working in the areas around the continuous emis-
sions monitors, inspectors should be cautious aboht fugitive leaks of

effluent gas. |
6.3.8 Sulfur Dioxide, Nitrogen Oxides, and Hydrogen Chloride Emission Data -

An inspection of monitoring data, similar to that conducted for
transmisscmeters (see Section 6.5.4.2.8), also should be made of the
monitoring data for sulfur dioxide, nitrogen oxides, and hydrogen chloride

monitors.
High emission rates of either sulfur dioxide or hydrogen chloride

indicate significant problems with the dry scrubber system. The general
classes of problems include but are not limited to poor alkaline reagent
reactivity, inadequate approach-to-saturation (wet-dry systems), low
reagent stoichiometric ratios, low in]et‘gas temperatures, and makeup
reagent supply problems. If high emission rates of either sulfur dioxide
or hydrogen chloride are observed during the inspection, facility
personnel should be consulted to determine both the cause of the
problem(s) and appropriate corrective action(s).

High nitrogen oxide concentrations indicate a problem with the
combustion equipment operation, an incredse in the waste nitrogen content,
or a problem with the nitrcgen oxides control system.

6.3.9 Modify Standard Inspection Checklists

Senior inspectors and/or agency management personnel should modify.
the checklists presented in the Appendices of this manual to match the
specific conditions at the facility being inspected. Inspection points
which are irrelevant and unnecessarily time consuming should be omitted to
reduce the inspection time requirements and reduce the disruption df the
facility personnel's schedule. Also, any inspection steps which involve '
unreasonable risks to the inspector, the plant personnel, or the equipment
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should be deleted. In some cases, it may be necessary to add other

inspection points not discussed in this manual. At the conclusion of the

Level 4 inspection, the modified checklist should be included in the

inspection file. '

6.4 CHARACTERIZATION OF WASTE

Hospital wastes are hetérogeneous, consisting of general refuse,

) ) 1aborato?y and pharmaceutical chemicals and containers, and pathological
wastes; all or some of these wastes may contain pathogens or infectious -
agents and may be considered infectious wastes. While most States
prohibit disposal of low-level radicactive waste in incinerators (unless
licensed for this use), there is also a potentia] for improper inclusion
of these wastes in incinerator charge material. General refuse from
hospitals is similar to gereric wastes frcm residences and institutions,
and include artificial linens, paper, flowers, food, cans, diapers, -and
plastic cups. - Laboratory and pharmaceutical chemicals can include
alcohols, disinfectants, antineoplastic agents, and heavy metals, such as
mercury. I[nfectious wastes include isalation wastes (refuse associated
with isolation patients), cultures and stocks of infectious agents and'
assoéiated biologicals, human blood and blood products, pathological
wastes, contaminated shérps, and contaminated animal carcasses, body parts
and bedding.' In the U.S., infectious wastes are required to be discarded
“in orahge or red plastic bags or containers. Containers should be marked
with the universal biological hazard symbol (Figure 6-3). Often these
"red bag" wastes may contain general refuse discarded along with the
infectious waste.

The purpose of characterizing waste during an inspection is to
identify the types of waste being burned in order to assess whether the
wastes are within any limitations stipulated in the operating permit or

- State regulations. Furthermore, characterization of the waste will assist
in evaluating the potential impacts on pollutant formation, pEUper incin-
erator design and operation, air pollution control equipment performance,
and waste handiing and charging practices that could potentially produce
fugitive emissions of infectious agents. Potential pollutants of concern
from hospital incinerators that are affected by waste composition include
particulate matter, particulate metals, acid gases (hydrogen chloride
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Figure 6-3. The biological hazard symbal.’
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[HCT], hydrogen fluoride,,suitur dioxide, sulfuric acid, nitrogen'oxides),
"toxic organics (e.g., dioxins and furans), radionuclides, and infectious
agents. The characteristics of the wastes that contribute to the forma-
tion and emission of these poiiutants are discussed below.

Particulate matter. The quantity and characteristics of emissions'of
particulate matter from the combustion of hospita]bwastes are determined
by three factors: (1) entrainment of noncombustible materiais, .
(2) incompiete combustion of combustible materials, and 3) condenSation
of vaporous material. ' The noncombustible materials contained in hospital
wastes are dependent on the ash content of the combustibie materials and
other miscellaneous noncombustibie materiais contained in the wastes, such
as powdered inorganic materials and fines from the fracture of sharps.
Particulate emissions from incomplete combustion of combustible materials
are influenced by the moisture content heating value, and bulk density.of
the feed wastes. These factors should be considered in the design and
operation of the 1ncinerator to maximize combustion efficiency. '
Condensation of vaporous materials results from volatilization of N i
noncombustible substances that have vaporization temperatures within the
range of those in the primary chamber with subsequent cooling in the ‘flue
gas. These materials usuaiiy condense on the surface of other fine
particles. Because of the inverse relationship between surface area and
particle size, condensible materials are often selectiVe]y distributed on
fine particles which makes their capture by conventional air poliution
control devices difficult. Particuiate emissions from one study of
18 uncontrolled hospital incinerators ranged from 1.37 to 36. 49 1b per ton
of feed with an average of 7.52 1b/ton. '

~ Particulate metals. Particu]ate metal emissions are dependent on the
metals content of the feed material. Metals may exist in the waste as
either‘parts of discarded instruments or utensils, in plastics and inks,
or as discarded heavy metals used in laboratories. An example is mercury
from dental clinics. Many metals are converted to oxides during combus-
tion and are emitted primarily as submicron to micron size particies;
Metals that volatilize at primary chamber temperaturesvmay selectively
condense on small, difficult to control particles in the incinerator flue -
gas. Metals generally thought to exhibit fine particle enrichment are As,
Cd, Cr, Mn, Ni, Mo, Pb, Sb, Se, V and Zn.‘
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Acid gases. Sulfur dioxide (S0,) emissions are directly related to
the sulfur content of the waste material. Two parts by weight of S0, are
generated for each part of sulfur combusted. Alkaline materiais that may
exist in the waste materials could potentially react with the SO, and
produce solid salts that would be either reta1ned in the bottom ash or
emitted as particulate with the flue gas. However the relat1ve1y large
amounts of halogenated plastics in typical hospital waste result 1n the
formation of HC1 which has a higher affinity for -the ava11ab1e alkaline
materials. As a result, most of the sulfur in the waste is emitted as
S0,, with a small amount emitted as sulfur trioxide (S0;). . Moisture in.
the flue gas can react with the SO, and SO, to produce sulfuric acid.
Uncontrolled S0, emissions from one study of two hospital incinerators
ranged from 1 47 to 3.01 b per ton of feed with an average of
1.85 1b/ton. :

Halogens such as chlorine, fluorine, and bfomine in the wastes will
praoduce HC1, hydrogen fluoride (HF), hydrogen bromide (HBr) when
combusted. Potential sources of halogens in the waste stream include J
polyvinyl chloride (PVC), other halogenated plastics, and halogen-
containing salts. Because of the relatively large amounts of plastics in
hospital wastes, concentrations of HC1 from hospital incinerators can be
significantly higher than from municipaT 1nc1heratofs. Hosbital wastes
typically contain about 20 percent p]astics with levels as high as
30 percent reported. Table 6-1 presents an ultimate analysis of four
plastics usually found in hospital wastes. Uncontrolled HC1 emissions
from hospital incinerators from one study of 18 hospiﬁals ranged from 6.6
to 99.4 1b per ton of feed with an average of 45.4 1b/ton.’

Nitrous oxides (NO,) emissions from hospital incinerators result from
conversion of the nitrogen in the combustion air, referred to as thermal
NO,, and the nitrogen contained in the fuel, fuel NO,. Thermal NO, is
extremely sensitive’ to temperature. Fuel NO, is less temperature
sensitive and will increase proportionally with waste nitrogen content.®
Uncontrolled NO, emissions from one study of two hoépita] incinerators
ranged from 4.64 to 7.82 1b per ton of feed with an average of

6.02 1b/ton.’
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TABLE 6-1. ULTIMATE ANALYSES OF FOUR PLASTICSa -
(Weight Percent)

PblyvinyI

Polyethylene  Polystyrene Polyurethane chloride
Moisture 0.20 . 0.20 0.20 0.20
Carbon N 84.38 | 86.91 63.14 45.04
ﬂydrogen' 14.14  8.42 - 6.25  5.60
Oxygen  0.00 a9 1.6l 1.56
Nitrogen f 0.06 | 0.21 5.98 0.08
Sulfur  0.03 ' 0.02 0.02 0.14
Chlorine Tr T 2.42 45.32
ash _L19 _0.5 _4.38  _2.06
Higher heating 19,687 16,419 11,203 9,754

value, Btu/1b

dpeference 10.
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Infectious agents or pathogens. Hospital incinerators have
traditionally been used to treat infectious wastes. The presence of
infectious wastes in the 1ncineratqr feed is easily identified by red or
orange plastic bags or containers marked with the biological hazard
symbol. Proper operation of the incinerator with adequate combustion
temperatures, excess air rates, and retention times should effect1ve1y
destroy the pathogens. Many States now requ1re combustion temperature of
1800°F and retention times in the secondary chamber of 1 second. Because
of the potential for fugitive releases of infectious agents, bag and
container integrity should be maintained. Bags and containers should be.
handled, transported, and stored in a manner that will prevent tears. If
syr%nges or other sharps are included, these sharp wastes should be placed‘
in rigid, puncture-resistant containers.

6.4.1 Waste Characteristics That Affect Incinerator Operation |

Waste moisture and heat content have major impacts on the thermal
input to the incinerator. The heating value of waste corresponds to the
quantity of heat released when the waste is burned, commonly expressed in y
Btu/1b. The net heating value of a waste decreasés with increased |
moisture content since approximately 1,200 Btu of heat are nécessary to
evaporate each pound of water in the waste. The net heating value of the
waste should be considered in assessing the need for auxiliary fuel
firing. As a rule of thumb, a minimum heat content of about 5,000 Btu/1b
is required to sustain combustion.'' Most incinerator manufacturers rate
the burn rate capacities for their units utilizing the Incinerator
Institute of America (IIA) Solid Waste Classification system which is
based on moisture content and heating value. The IIA was absorbed by the
National Solid Wastes Management Association in 1974. Table 6-2 presenfs
the IIA classification system. | |

Wide variations in thermal input will affect the ‘temperatures, eiéess
air rates, and retention times required for eff1c1ent combust1on. Charge‘
rates should be varied with the moisture content and heating value to
prevent overcharging or refractory damage and slagging. During normal
operation of the incinerator, the operator should mix feed material with
different heating values to prevent upset combustion conditions. The
loading hopper should be.loaded with bags of red bag waste, trash, and
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TABLE 6-2. INCINERATOR INSTITUTE OF AMERICA SOLID WASTE CLASSIFICATIONS®

Type' Description

0 Trash, a mixture of highly combustible waste such as paper,
cardboard, cartons, wood boxes, and combustible floor sweepings
from commercial and industrial activities. The mixture contain
up to 10 percent by weight of plastic bags, coated :
paper,laminated paper, treated corrugated cardboard, oil rags,
and plastic or rubber scraps.

This type of waste contains 10 percent moisture, 5 percent
incombustible solids and has a heating value of 8,500 Btu per
pound as fired.

1 Rubbish, a mixture of combuStibleVWaste such as paper, " cardboard
cartons, wood scrap, foliage, and combustible floor sweepings,
from domestic, commercial, and industrial activities. The
mixture contains up to 20 percent by weight of restaurant or
cafeteria waste, but contains little or no treated papers,
plastics, or rubber wastes.

This type of waste contains 25 percent moisture, 10 percent
incombustible solids and has a heating value of 6,500 Btu per
pound as fired.

2 Refuse,-consisting of an approximately even mixture of rubbish and

garbage by weight. 7
This type of waste is common to apartment and residential :

occupancy, consisting of up to 50 percent moisture, 7 percent

incombustible solids, and has a heating value of 4,300 Btu per

" pound as fired.

3 Garbage, consisting of animal and vegetable wastes from
restaurants, cafeterias, hote]s, hospitals, markets, and like
installations.

This type of waste contains up to 70 percent moisutre, up to
§ percent incombustible solids, and has a heating value of 2, 500
Btu per pound as fired. .

4 Human and animal remains, consisting of carcasses, organs, and

: solid organic wastes from hospitals, laboratories, abattoirs,
‘animal pounds, and similar sources, consisting of up to
85 percent moisture, 5 percent incombustible solids, and having a
heating value of 1,000 Btu per pound as fired.

5 Byproduct waste, gaseous, liquid or semiliquid, such as tar,

d

paints, solvents, sludge, fumes, etc., from industrial
" operations.. Btu values must be determ1ned by the individual
materials to be destroyed.

"6 'Solid byproduct waste, such as rubber, plastics, wood waste, etc.,

from industrial operations. Btu values must be determined by the
individual materials to be destroyed.

dpeference 12.
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garbage, rather than charging all the red bag waste at one time, then all
the garbage, etc. The objective is to maintain a constant thermal input
rate (Btu/h). "

Wastes containing metals and plastics are a particular concern for
pollutants from hospital incinerators. When burned, metals may become
metal oxides with particle size“distributiqns'primariiy in the submicron
to micron size range. These small particles may become easily entrained
with Timited capture by conventional air poiiution control eguipment. |
Some plastics such as polyethylene and polystyrene do ndt contain
significant amounts of halogens and can be incinerated efficiently without
majpr concern for toxic pollutant formation. However, the high heating
value of these and other plastic materials can cause excessively high
temperatures in the primary combustion chambers with increased potential
for refractory damage, siagging, and clinker formation. Chlorinated
plastics, such as polyvinyl chloride, produce HCI. '

6.4.2 Handling of Infectious Wastes ' o |

Infectious wastes require unique handling, transport, and charging 4
procedures to prevent fugitive emissions of infectious agents. Infectious |
waste should be transported to the incinerator in either red or orange
plastic bags or in containers marked with the biological hazard symbol.

In no case should the inspector open the bags or containers. Handiing and
transport of these wastes should be performed with care to protect the
integrity of the bags and to ensure containment of the wastes. In
general, plastic bags containing infectious waste should not be
transported through a chute or loaded by mechanical devices. Storage of
these wastes prior to incineration should be in a specially designated
area with limited access. The area should be kept‘cleen and free of ‘
rodents and vermin. Storage temperature and duration should be kept to a
minimum to limit microbial growth and putrefaction. The presence of |
cbnoxious odors may indicate that materials are being stored for excessive
periods of time at elevated temperatures. If a cnntinuous feed
incinerator is used to burn both infectious wastes and general refuse, ’
infectious waste should not be charged to the incineraﬁgn‘during startup
unless the incinerator is brought to proper operating temperature on
fossil fuel. It is recommended that general refuse be charged until the
unit is operating at normal combustion chamber temperatures.
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6.4.3 MWaste Inspection

6.4.3.1 General Considerations. Inspection of waste at a hospital
waste incineration facility is an important part of each inspection
regardless of whether a Level 4, 3, or 2 inspection is performed. The .
main purpose of the waste inspection from an- air 1nspector s perspective ,
is to gather data to_determine the potential for fugitive emissions (i.e.,
odors, particulate) and stack emission problems related to waste
compositionv(e.g., high plastic content). The air inspector will probabiy‘
not have authority regarding waste handling or management at the |
?acility."However, he/she can be on the look out. for potentia]l
infractions by reviewing operating permits, noting any prohibited wastes
(e.g., low-level radioactive, hazardous wastes) and observing the waste
contents. For examp]e, an incinerator that does not have an Nuclear
Regulation Commission (NRC) permit or a permit from an agreement State (a
State that has an agreement with the NRC to issue permits) for burning -

‘low-level radioactive waste should not be burning such waste. Similarly,

an incinerator without a RCRA permit or State permit/license cannot burn ~
hazardous waste. However, the air inspector should be concerned mainly
with identifying the components in the waste that could contribute to
stack emissions and with observing the waste storage and handling
procedures that could promote fugitive emissions of particulate matter
and/or odors. Table 6-3 presents a matrix that shows the types of waste
inspections included in each inspection level.

6.4.3.2 Level 4 Waste Inspection Procedures. The Level 4 waste
inspection procedures include the following: preparation of a waste
generation, storage, and handling flowchart; the identification of
potential safety problems, the review of waste management records; the
characterization of waste composition; the observation of waste storage
and handling procedures; and the preparation of a waste inspection
checklist. These procedures are discussed in detail below.

6.4.3.2.1 Preparation of flowchart. A flowchart of the waste
generation, handling, storage, and charging system should be prepared for
use in subsequent Level 2 and 3 1nspections. [t should consist of a chart
that identifies:
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TABLE 6-3. MATRIX OF MEDICAL WASTE INSPECTION ACTIVITIES
ASSOCIATED WITH INSPECTION LEVELS 1, 2, 3, AND 4

Fcllmdp ‘ Bas%a:

Inspection activity/equipment Level 4 Level 3  Level 2 Level 2 Level L Text reference
1. Prepare waste nanagement system flowchart x 6.4.3.2.1
2. ldentify potential safety problems . x x x x x 6.3.2
3. Modify standard inspection checklist X 6.3.9 <
4, Summarize waste managesent records x , 6.4.3.2.3
5, . Estimate the relative volumes of the following: : : 6.4.3.2.4
3. General refuse : x x x x
b, Red bag waste x x x x e
c. Solid waste x x x x
d. Liquid waste x x x x
e. Plastic waste x x X x
f. PVC plastic waste x x x x
qg. MHetals x x x X
h, Toxic aaterials x x
. §, Radicactive materfals x x
6, Estimate the following properties of the waste: 6.4,3.2.4
a, Moisture content x x x
b. Bulk density x x x
1. Perfors waste survey if warranted x x x 6.4,.3.2.4
8. Evaluate waste handling procedure by: 6.4.3.2.5
a, Checking for properly labeled/colored x X x x
packages
b, Checking for liquids packed in capped or x x X x
stoppered bottles/flasks K
¢. HNoting whether contaminated sharps are x x x x
packed in rigid, puncture-resistant 4
containers . -
d. Checking packaging integrity x x x x
e, Noting tears, punctures, and leaking .Jiquids x x X x
f. Oetermining potential for ruptures of waste x x x x .
packaging
9. Evaluate waste storage procedures by: 6.4.3.2.6
a. [Inspecting packaging for tears, ruptures, x x x . x
4nd leaking liquids
b. Estimating storage temperature (f.e., x x x x
dndient)
¢. Measuring storage temperature 2 x
d. Oetermining waste storage durations by x x X x
consulting hospital records or
personnel : ‘
¢. HNote general housekeeping procedures x x x x
10. Oetermine if prohibited wastes are being < . X 6.4.3.2.3
incinerated '
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1. Generation sites of 1nfectious ‘and 1aboratory wastes;

2. Method of transporting to storage area;

3. Any refuse holding or staging area; |

4, Storage areas and chargihg pits, chutes, or rams,

6.4.3.2.2 [Identify potential safety prdbiems. The idehtificatioh of
potential safety problems is addressed in Section.6.3.2.'

6.4.3.2.3 Waste management records. A summary of the normal waste
generation and managément récdrds, if any, maintained by the hospital
should be Compi]ed. These data will be invaluable during Levels 2 and 3
inspections since infectious waste will be contained in piastic bags or
containers at the incinerator site and shouid not be opened by the
ihspector. Prohibited wastes should be listed. SpeCiai procedures for
handling bulk liquids (if any) should be addressed.

As soon as regulations have been promulgated implementing the Medical
Waste Tracking Act of 1988, medical facilities in the ‘10 affected States
will be required to keep records regarding waste generation. Therefore,
inspestdrs in these States will be able to determine to some extent the s
types and voiumes of waste being incinerated. The requirements for these
facilities under this piiot program are detailed in Section 2.2.2.3.
Evéntualiy, all 50 States may have to implement a tracking system
depending on the success of this pilot program. _ ’

6.4.3.2.4 Waste composition. The waste produced by a hospitai for -
incineration can vary in composition from day-to-day or hour-to-hour. The
incinerator is designed to handle a particular range of waste physical and
chemical properties. Operation of the incineratorvshouid be varied with
respect to feed rates, comdetion air rates, and auxiliary fuel firing to
account for the variation in wastes charged. The range of variation in
waste comp051tion that can be successfuliy processed by the incinerator
with routine operational adaustments represents the baseline waste levels
(i.e., the waste being burned is within the heat content range for which
the incinerator was designed). '

The reiativé‘uistfibution (i.e., fraction of tota],waste) and volumes
(e.g., the number of 13-gallon size waste bags) of general refuse versus
infectiousi"red bag" wastes should be estimated and noted during the
inspection. Depending upon the packaging prdcedures fqrvhospitai;wasté,
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it may be difficuit fdr the inspector to assess the waste composition.
Infectious waste bags or containers should not be opened by the
inspector. If there are questions about waste composition, the
appropriate hospita] personnel should be located and questioned. If
possible, the physical nature of the waste with respect to spiids and
1iquids should be noted (i.e., are bottles of ‘liquids being incinerated).
Large quantities of 1iquid wastes should not be incinerated unless the
incinerator is designed for their combustion, i.e., in;]udes.properly
designed hearths with catch troughs or special injection nozzles. Waste

components with high moisture contents (e.g., pathological waste) and high

bulk densities (e.g., compacted waste, computer paper) should be noted..
Special care should be taken to note any potent1a11y toxic material, such
as mercury, contained in the waste stream. The plastic content of the ‘
wastes also should be identified. If poss1b1e through consu]tat1on with
hospital personnel, the inspector should identify the relative portion of
the plastics that are halogenated plastic, i. e., PVC.

During a Level 3 or Level 2 1nspection (i.e., 1nspect1on prompted by
public complaints and/or continued compliance problems), in some cases, it
may be necessary to evaluate the waste composition and heat content more |
accurately. The most realistic method of obtaining more accurate
information on the waste is to consult the waste management records at the
hospital to identify each waste type generated and to determine the rate
at which each waste type is generated. This 1nformation allows weight
fractions for each waste type based on the tota] amount of waste generated
to be calculated. (If records are unavailable, a waste generation survey
may be required.) A chemical analysis could then be performed by an
experienced laboratory on a representative sample of each waste type. The
heat content of the waste can be estimated using waste fractions and
tabulated heat contents for each waste type. This type of -analysis need
only be performed if the cause of the problem prompting the inspection is
suspected to be the waste mixture, i.e., if the incinerator and air
pollution control device are operating properly ahd‘cphseduently, waste
problems are indicated. ‘ |

6.4.3.2.5 Handling practices--1nfectious waste. '’ Handling practices'

are of concern to the air pollution inspector because of the potential for
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fdgitive reléases of pathogens or toxic chemicals. For-prdper
accreditation, each hospital should have in place a waste management plan
. for infectious and toxic wastes.i These plans should require that the
waste material be disposed in properly marked containers that prevent -
release of the wastes and exposure to humans. Liquid infectious wastes
should be placed in capped or tightly stoppered bottles or flasks. So]id‘
or sémisolid infectious wastes should be placed in red or orange plastic
bags or marked containers. Contaminated sharps should be placed in
imperviéus, rigid, and puncture-resistant containers. The infectious
wastes should be transported to the incineration facility in these bags or
containers. The inspector should visually inspect the bags and containers
at the incineration facility to ensure that the integrity of the packaging
is being maintained. Obvious tears, ruptures, drxleaking 1iquids ‘'should
be noted. Handling practices at the incineration facility should be
evaluated to assess the potential for tearing or rupturing the packaging
materials. In general, these plastic bags.and containers should be moved
by hand without the use of mechanical loaders or manually loaded carefu11yf‘
into dumpsters for transport. ' : o

Observations should be made of material charging practices. Because
of the possible variations in feed material moisture and heat contents,
materials of vary1ng heat and moisture values should be mixed to produce a
heterogenous feed charge with re]ative1y cons1stent combustion - '
characteristics.

6.4.3.2.6 Storage practices--infectious waste. L Ideally, infectious
- wastes should be incinerated as soon as possible after generation. o
However, séme-day incineration is not always possible, necessitating
storage of the material at the incineration facility. The four important
factors to be considered in storing infectious wastes are protecting the
integrity of the packaging, storage temperature, duration of storage; and
design of the storage area. The packaging should be inspected to ensure
that there are no ruptures, tears, or leaking liquids. Storage |
temperature and duration affect microbial growth and putrefaction.
Inspectors should note any odors and should review hospital records or
consult operators to assess storage times. Temper&tures in the storage
area should be.measured and noted. Storage of material for longer than 4
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to 5§ days should only be allowed in refrigerated facilities. The storage
area itself should be specially designafed with Timited access. The
inspector should note general housekeeping procedures to prevent vermin or
rodent infestation that could damage the integrity of the containment
packaging. A : o | -

6.4.3.2.7 Preparation of site-specific checklist. The senior
inspection personnel should prepare a site-specific waste inspection
checklist for the hospital. The checklist should specify the specific.
waste conditions and locations to be inspected. The checklist should note
any site-specific safety hazards associated with each inspection point.
Additionally, the checklist should include permit‘specifications or
regulations that 1limit storage duration and temperéture and that exclude
certain wastes from being incinerated or that allow incineration of
certain wastes. An example of a waste inspection checklist is included as
Appendix A. )
6.5 EVALUATION OF COMBUSTION EQUIPMENT ‘

Variations in emission rates from hospital incinerators are due to .,
variations in the chemical and physical broperties of the hospital wastes,
variations in incinerator design, and variations in incinerator opera-
tion. The baseline inspection technique is predicated on estab]ish1ng
baseline conditions and evaluating variations in performance that result
from shifts in operating conditions. Incinerator design does not vary
over time. Inspections of waste characteristic effects were discussed in
Section 6.3. The purpose of this section is to present background
information on how combustion processes influence pollutant formation and
emission rates, how incinerator operation can be adjusted to reduce
emissions, and guidance on how to perform inspections of the incinerator
jtself. .
6.5.1 Particulate Matter and Particulate Metals

As stated in Section 6.4.1, particulate emissions from hosp1tal
incinerators are determined by three factors: (1) entravnment of
noncombustible materials (2) incomplete combust1on of combustible
materials, and (3) condensation of vaporous materials. The presence of
noncombustible materials in the incinerator feed is a characteristic of
the waste feed material. This noncombustible material or ash can either

———
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be retained in the incinerator bottom ash or be entrained and emitted with
the flue gas. The potential for entrainment of the ash is a function of -
the_incineratdr design and operation and will increase With increased
turbulence and gas velocities in the'primary combustion chamber. The .
relatively lower turbuJence and gas velocities in the primary combustion
chamber of a controlled-air incinerator (compared to a multiple-chamber

| design) contributes to the relatively Tower particulate emission rates
from these types of units. Complete combustion of combustible material
requires adequate temperatures, excess ajr, turbulence or mixing, and
retention time. Because of the variability in hospital waste with respeet‘
to heating values, moisture contents, etc., incinerator operatiag |
parameters should be varied with the variations in the waste to maximize
combustion. In general, higher temperatures, excess air rates, ' 7
turbulence, and retention time resu1t in improved combustion. However,'
factors that result in h1gher gas velocities (e.g., higher excess air
>rate) can result in increased particulate entrainment.

Condensation of vaporous materials occurs when temperatures in the ~
'primary chamber exceed the volatilization temperature of the material with
subsequent cooling and condensation in the flue gas exhaust. Generally,
primary chamber ‘combustion temperatures should be in the range of 1400° to
1800°F for good combustion. Temperatures in excess of 1800°F may result
in excessive slagging and refractory damage. 'S
6.5.2 Acid Gases |

The princjpal acid gas of .concern from hospital incinerators is
HC1. The determiningvfactor in HC1 formation and emission is the |
availabiIity of chlorine in the ?eed material. Combustion modif1cat1ons
and 1nc1nerator operational adJustments have 1little, if any, affect on HC1
"generat1on and emissions. In the presence of available hydrogen, as would
exist in the'typ1ca1 highly organic hospital wastes, most of the available
chlorine will be converted to HC1. ‘

From an incinerator design and operation standpoint, SO, is like
HC]. *Most of the sulfur in the wastes will be converted to SO, regardless
of 1nc1nerator design or operation.

Of the principal acid gases, on1y NO, formation will be s1gn1f1cant1y
affected by incinerator design and operation. The two types of NO
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formation mechanisms are thermal formation and waste feed nitrogen conver-
sion. Thermal NO, results from exposure of air to h1gh temperatures in
the combustion zone. The h1gher the excess- a1r rate at the flame zone,
the h1gher the thermal NO, formation potent1a1 Fuel NO, formation is
less temperature sens1t1ve than thermal NO, and is more dependent on the
waste nitrogen content. NO, formation in hospital incinerators should be
Tower than in coal-fired boilers due to the relatively lower flame
temperatures. Thermal and fuel NO, formation is lower in starved-air
units than in excess-a1r units due to the staged combustion design.
Operational modifications that lower excess-air rates and temperatures
will reduce NO formation. However, these same modifications may result
in lower combustion efficiency with resulting 1ncreases in part1cu]ate
emissions and dioxin and furan formation.‘

6.5.3 Qrganics .

Combustion conditions that favor increased partjcuIate emissions due
to incomplete& combustion also favor increased organic emissions. 0rgan1c
material is found in the waste and can be formed during combustion. Sinces
these formation mechanisms are not fully understood, there are no
straight-forward design procedures or operating procedures that canm
prevent the formation of all organic compounds. Instead re]iance is
placed on the destruction of the pol1utants created in the combustion‘
process. There are three basic goals for controlling the emission of
organics, namely: | “

1.+ Mixing of fuel and air to minimize the existence of 1ong lived,
fuel-rich pockets of combustion products; .

2. Attainment of sufficiently high temperatures in the presence of
oxygen for the destruct1on of hydrocarbon spec1es' and

3. Prevention of quench zones or low temperature pathways that w111
a]]ow partially combusted waste (solid or gaseous) from exiting the ‘H
combustion chamber. '
6.5.4 Infectious Agents

Incineration has been trad1tiona11y used to treat 1nfectious waste at
hospitals. Incineration is especially advantageous with patho]og1ca1
wastes and contaminated sharps because 1t renders body parts unrecogn1z-
able and sharps unuseable. Properly designed and operated 1ncinerators

b
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can be effective'in killing organisms present in the waste. In general,
combustion conditions that are favorable to complete combustion and low
particulate emissions are also favorable to sterilizing infectious
wastes. Because of the variation in the moisture content and heating
value of infectious waste, it is important to adjust waste feed and excess
: air rates to maintain hroper incineration conditions. It is important to
avoid overloading. When incinerating hospital wastes, it is essential
. that the secondary chamber operating temperatures be attained before
loading the waste.
6.5.5 Inspection of Combustion Equﬁpment
This section provides detailed descriptions of the types of
1nspections required when inspecting combustion equipment. Section 6.4.5.1
prqv1des an overview of the types of inspections that should be performed
and questions that should be answered on a combustion equipmentrinspec-
tion. Section 6.4.5.2 provides detailed descriptions of each inspection
activity that should be performed on a Level 4 inspection. Table 6-4 is a
matrix that identifies the various inspection'act1V1t1es and the inspec-
tion level in which they are included. .
' 6.5.5.1 Combustion Eqﬂipm%gx Inspection Overview.
6.5.5.1.1 Incinerator.
Charding system/procedures
» Qetermine if the facility has a written standard procedure for
charging waste.
-- Maximum load size .
-~ Minimum time between charges
-- Minimum/maximum priméry chamber temperature
-- Minimum/maximum -secondary chamber temperature‘
-- Are charges logged and charging rate measured?
+ Examine condition of mechanical charging equipment
-- Are isolation doors air tight?
‘ -- Does charge ram have water quench sprays? Are they working?
-- Is spillage .of infectious waste materials and subsequent
- ' - contamination of shrrounding area prevalent?
-- Do procedufes exist for disinfecting hopper/ram assembly?
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TABLE 6-4. MATRIX OF COMBUSTION EQUIPMENT INSPECTION ACTIVITIES
ASSOCIATED WITH INSPECTION LEVELS 1, 2, 3, AND 4

Followup Basic

fnspection activity/equipment level 4 Levei 3 Level 2 Level 2 Level 1 Text reference
1. Evaluate incinerator visible emissions x x x x x 6.3.4
2. Prepsre systes flowchare x - 6.5.5.2.1
3. [dentify potential safety probiems x x x x x 6.3.2
4, Evaluate locations for seasuresent ports x 6.3.3
5. Modify standard inspection checkiists x 6.3.9
6. FRaview al) avatlable records x 6.5.5.2.5
7. Waste charging procedures 6.5.5.2.6
2 Ohtain waste feed rate x x x x
b, Review charging records for overcmrginq x z x
¢. Otserve charging procedures x x x
8, Observe combustion zone condition . ‘ 6.5.5.2.7
4. Nate burmer flame pattern % x x x
b, Note combustion zone condition (color) x z x x
C. HNote ash bed condition . x x x ox )
9. Observe bottos ash condition/handling 6.5.5.2.14
2. Qbserve ash handling practices x x x x
b. Take VE readings when fugitive dust {s x x x x
apparent
. Inspect ash for burnout x x x x
d. Review ash disposal records « < x x
e. Odtain ash sasole « 1 x
10. Evaluate startup/shutdown procedures 6,5.5.2.19
4. Proper minisum temperatures achieved before 0 2
charging )
b. Proper waste charging x x
¢, Observe stack gas opacity during startup/ t z
shutdown
11,  Underfire and overfire air ports ’ 6.5.5.2.8, 9
4. Record incinerator airflow or air pressure x x x x ;
1f son{tor avatladle ‘ ‘ o
b. Obtain readings for previcus 8 hours H X x x
¢c. Review operator's log to determine frequency It . X x x
of clesning
12, Incinerator draft--record {ncinerator static x x x x 6.5.5.2.10
pressure if monitor availadle oy
13, Prisary and secondary chasber tesperature o 6.5.5.2.11
3. Record prisary and secondary tesperatures x X x x .
from control panel
b, Raview previous 12 months data It 2 x
€, Nessure exit gas tesperature x x x
14,  Oxygen (0,) level 6.5.5.2.12
3. R«.ors exit gas 02 level from avatladle x - x x x
monitor
b. Review prevous 12 months' data x x x
€. Measure exit gas O, level Y x
{5. Carbon monoxide (CO) lével 6.5.5.2.13
3. Record exit gas CO level from avarladle z < x x .
sonitor }
b, Review previous 12 sonths' data x x x
C. Neasure exit gas CO level . x I3
16. Incinerator shell 6.5.5.2.15, 16
3. Inspect exterior shell for corrosion x x x x :
b. Inspect exterior shell for white spots x x Cox x
¢, Listen for audible air infiltration . x % x
17.  Incinerator charging area 6.5.5.2.17
a, Listen for audible air infiltration x x x
b. Inspect charge door for warping x x x
18, Evaluate general physical condition of:
a, Incinerator x x x x
b. Transmissometer x x x x
¢. Sulfur dioxide monitor x x X x
4. Mitrogen oxides monitor t x x x
e. HCl monitor 2 x x x
3 3 3 X

19, Review opacity, 502. no . and HCl monitors
enission data
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e (Observe charging procedure
-- Evaluate tempara] variations in waste and combustion
-.conditions. Does operator adjust waste charging or combustion
conditions to accommodate variations? ‘
 Are fugitive emissions from 1nc1nerator/charge assembly emitted
during charging? '
e If bulk liquids are béing handled, are these properily fed to the
~ incinerator via burner or atomizing nozzle?
e If pathological (Type 4) waste is being incinerated, is/are
charging rate/procedures appropr1ate for this waste type7
Incineration system/procedures. :

1. Evaluate adequacy of primary chamber and secondéry chamber exit
gas temperatures. These are important operating parameters relating to
combustion efficiency and infectious agent destruction. Gas tempefature
also affects nitrogen oxides generation by thermal methanisms. u

2. Evaluate flue gas oxygen concentrations to assure adequate
excess air is available. High Ievels may also indicate air 4
infiltration. . ' ' |
v 3. Evaluate CO concentration of exhaust gas. -Excessive CO

indicates poor combustidn conditions. ‘ :

4. Evaluate physical condition of incineratof shé]] and waste feed
delivery equipment. Check for audible air infiltration into incinerator
and for audible air losses from undergrate plenums and forced draft supply
ducts. | ' : B ' ’

5. -InSpect physica] condition of air blower/burner assemblies.

a. Do combustion air fans appear to be operating smoothly (no
'squealing or vibration)? Physical condition of dampers (rusted or
properly lubricated)? For automatic modulated systems, are dampers
modulating as thermal load to incinerator changes?

b. Visually inspect burner assemblies and flame pattern (if
viewports exist). For automatic systems, are burners modulating with
thermalrload of incinerator?

6. If patho]ogicd] wastes are charged to incinerator, are proper .
operating conditions maintained? (i.e., does the primary chamber burner
- remain on?) ‘
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7. Evaluate stack emissions

a. Visually observe the stack emissions opacify ,

b. For cases where a bypass stack'is“present, observe whether
emissions are present from the bypass stack. |

8. Note whether the incinerator draft is measured/recorded

9. Inspect data recording systems to assure all parameters wh1ch
are required to be monitored by the operating permit are monitored and
that data recording systems are operating properly. Depend1ng upon the
size/operating frequency of the unit and operating permit cond1tions,
monitored parameters for the 'combustion system can 1nc1ude any of the
fo]]owing.

a. Primary chamber temperature;

b. Secondary chamber temperature;

c. Oxygen concentration of the effluent gas;

d. Carbon monoxide concentration of the effluent gas;

e. Opacity of the effluent gas;

f. Combustion chamber pressures (draft); 7

g. Charging frequency and mass; | | |

h. Ash remova1 frequency;
i. Auxiliary fuel usage.-

10. Review startup and shutdown procedures since these can cause
short term emission problems and can 1ead to rapid equ1pment deteriora-
tion. For batch feed units, the charging and startup of the incinerator
should be observed during an inspection. Insure that secondary chamber
temperatures have reached acceptable levels before‘ihfectious wastes are w
" charged. ‘ o

6.5.5.1.2 Residue handling and disposal.

1. Check any available records concerning inc1nerator bottom ash
composition since this could indicate combustion problems. | )

2. Inspect bottom ash to determine obv1ous combustion problems.

3. Observe bottom ash cleanout, storage, and‘disposal procedures for
fugitive particulate emissions. | |

6.5.5.2 Level 4 Combustion Equipment Inspection. The Level 4
combustion equipment inspection is a comprehen51ve inspection that
includes all of the elements of inspection Levels 1, 2, and 3. Table 6-4
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provides a matrix of the types of inspection activities included in each
inspection level for combustion equipment. The following paragraphs
describe the Level 4 combustion equipment inspection activities in detail
while the matrix points out differences between the different levels.
6.5.5.2.1 Prepare a system flowchart. A combustion equipment system
flowchart should consist of a simple diagram that includes the fo11ow1ng

- elements:

1. Location of waste storage and handiing area and schematic of |

- waste charging system;

, 2. Incinerator chamber(s), overfire and underfire air port5° blowers’

and‘air auxiliary burner locationsg |
3. Location of incinerator chamber viewports;

4. Schematic of ash handling system and disposal/storage area;

5. Locatiohs of major instruments and monitoring locations on the
equipment (stat1c'preésure gauges, temperature monitors, oxygeh analyzers,
carbon monoxide anélyzers, and operating meter); and ’

6. Location of control panel and monitor output and recording - s
instrumentation. ) |

6.5.5.2.2 Identify potentia] safety problems. The identification of
' potential safety problems is addressed in Section 6.3.2.

6.5.5.2.3 Evaluate potentia1 safety problems. The evaluation of
locations for measurement ports 1s discussed in Section 6.3.3.

6.5.5.2.4 Evaluate the incinerator visible emissions. The evaluation
of visible emissions is discussed in Section 6.3.4. , )

6.5.5.2.5 Review types of records. A summary of the normal operating
records and rdﬁtine laboratory'anaTyses (e.g., analysis of incinerator
ash, baghouse catch, scrubber sludge) should be compiled. If possible,
example photocopies of these forms should be included in the inspection
file so that new personnel assigned inspection responsibilities will know,
what data and information are available on these forms.

6.5.5.2.6 Waste charging practices. Waste composition affects
combustion conditions due to variations in moisture content and heating
value. The incinerator's control system can opérate only within a
specified range to control air levels and auxiliary fuel. Therefore, it
is important to establish a proper loading rate to maintain the proper
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combination of fuel, excess-air rate, and temperature for effective
combustion. If waste compositioné vary dramatically, it may be necassary
to vary the charging rate. When wastes are fed to the incinerator,
different waste types should be mixed to achieve a more uniform moisture
content and heating value. Large volumes of plastic should not be charged
all at once due to possible high temperature damage to the refractory and
slagging. If infectious wastes containing pathogens are included in the
waste feed, it is important that the secondary chamber gas temperature be
brought up to normal operating temperatures before any infectious wastes
are fed to the unit. Overioading, which often results in incomplete
combustion, should be avoided. The incinerator should be rated by the
manufacturer for feed rates for the various Incinerator Institute of
America waste classes. Obtain the feed rate that prevails during the
inspection and visually 1dent1fy, if possible, the waste composition and
moisture content. This feed rate and waste class can then be compared to
the specifications from the incinerator manufacturer. Batch loading units
should be loaded as quickly as possibie, especially if the refractory is
still warm from the previous burn. If a hot unit is loaded and not sealed
properly in a short period of time, the remaining heat in the firebrick
may ignite the waste while improper combustion conditions exist in the |
unit.

6.5.5.2.7 Eva1uaté combustion zone condition. If viewports are
installed in the combustion chambers, the inspector should visually
inspect the combustion zone(s) Only glass covered viewports should be
used. The 1nspector should not open charging doors, ash removal doors or
inspection doors to view the combustion chambers since serious injury can

result. .
During visual inspection, the observer should note:

l. The flame pattern; |

2. Combustion zone condition (color); and

3. Ash bed condition. o

The flame should not be smoking or impinging on the refractory wall.
For starved-air units, the primary chamber should oe ooerating at
substoichiometric conditions and consequently the combustion zone should
be quiescent (entrainment of large partic]eé/piecesiof waste to the |
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secondary chamber should not occur) and dark red or orange in color.
Complete combustion should be occurring in the secondary chamber where the
combustion zone should appear bright orange/yellow. For intermittent duty
and continuous-duty incinerators, the waste/ash bed should be signifi- .
cantly reduced in volume (50 to 75 percent) before another Charge is
loaded into the incinerator. Pathological waéte must be exposed to the
flame; consequently, the waste bed should not be deeply piled.

- 6.5.5.2.8 Evaluate underfire air ports. If monitors are available
that measure airflow rate or air pressure, readings should be taken of the
values indicated. If readings are.recorded by operator personnel, obtain
readings taken for the last 8 hours. The inspector should review the
operator's log to determine the frequency of cleaning of the air ports.

6.5.5.2.9 Evaluate overfire air ports. Same procedure as underfire
air ports. '

6.5.5.2.10 Evaluate incinerator draft. . If pressure monitoring
gauges are available, recordings of the static pressure should be taken.
Incinerator drafts that are 0.0 inches of water or higher demonstrate thats
the incinerator is operating under a positive pressure. This positive
pressure 1nd1cate; a severe combustion problem and a severe personnel.
exposure problem. Under no circumstances should the incinerator operate
with positive pressures. Positive pressure indicates an induced draft fan
problem or a gas flow resistance problem either in the incinerator or in .
the air pollution control system. - '

6.5.5.2.11 Evaluate primary and secondary gas temperatures. The
ﬁrimary and secondary ;hamber exit gas temperatures are usually monitored
by thermocou§1es. These data can be obtained from the main incinerator
control panels. However, in some of the especially small units, this is
not recorded on a continuous basis. The gas temperature records (if -
records are kept) since the last inspection should be reviewed to identify
any probliems in maintaining acceptable primary and Secondary chamber gas
temperdtures. The auxiliary burners are used to maintain minimum
temperature during periods of waste feed interruption or during periods
when excessive quantities of wet or noncombustible waste have been
charged. The gas temperature fluctuations and the status of the auxiliary’
burner may be determined by scanning the daily opekating logs of the
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incinerator, by scanning available temperature record strip charts, or by
reviewing operator logs.

Measurements should be taken of exit gas temperature at the stack or
breeching as close to the exit of the secondary combustion chamber as
practicable. The data should be compared to any available baseline data
as well as to the incinerator thermocoupie data to determine if a
significant change in temperature exists.

The appropriate temperature in the primary chamber for effective
burnout and in the secondary chamber for effective combustion will vary
with each individual unit. Baseline unit-specific temperatures should be
set during the Level 4 inspection. | :

6.5.5.2.12 Evaluate exit gas oxygen level. If available, the
continuous oxygen analyzer data for the past year shou]d‘be scénned to
determine if the oxygen concentrations have remained in the, normal
range. The typical oxygen concentrations are generally in the range of 6
to 12 percent. Values lower than 6 percent generally indicate inadequate
excess air rates and incomplete combustion of volatile compounds. Values ~
higher than 12 percent generally indicate severe air infiltration through
the charging area, the incinerator shell, or the ash pit. The values
presented here are typical values. However, incinerator-specific baseline
levels should be set during the Level 4 inspection. Subsequent inspec-
tions should compare observed values to the baseline values for the
particular unit being inspected. Instrument calibration and routine

maintenance records should be reviewed.

The exit gas oxygen concentration should be measured when there are
indications of combustion related emission problems and when there is no
onsite oxygen analyzer. When an oxygen analyzer is present, measurement
of oxygen levels by the inspector can be used to verify the accuracy of
the onsite monitor. ‘ ' |

The types of instruments available include multigas combustion gas.
analyzers, ORSAT analyzers, and manual single-gas absorbers. The oxygen
concentration should be measured at several locations along the duct
diameter. Stratification of the gas stream can result in nonuniform
oxygen concegtrations across the duct diameter. Also, the measurements
should be repeated several times over a reasonable time‘span to account‘
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for short term fluctuations in the oxygen levels. This is especially
impartant since charging can create frequent short term oxygen
concentration changes. The EPA Reference Method 3 (40 CFR Part 60
Appendix A) should be used as a gquide for making dxygeh measurements{
6.5.5.2.13 Evaluate ex%t gas _carbon monoxide level. Exit gas carbon
monoxide level is used as one of the indirect indicators of the
completeness of combustion. Observed CO levels should be compared with
baseline levels for the unit. Higher than normal CO values suggest
significant combustion problems. Plant personnel should be asked about
.possible corrective actions to impfove combustion. Also, the instrument
calibration and routine maintenance records should be briefly reviewed.

- Carbon monoxide concentration measurements should be made when there
are indications of combustion problems and when there is no carbon
monoxide analyzer installed on the unit. Values greater than normal
baseline values suggest nonideal combustioﬁ conditions and the emission of
partially combusted organic compounds. To ensure repreéentative results,
the measurements should be made at several locations in the duct and y,

_shou]d be made several times over a reasonable time span. When the
facility does have a CO monitor installed, measurement of CO levels by the
inspector can be used to verify the accuracy of the facility's monitor.
6.5.5.2.14 Evaluate ash handling practices. Ash handling practices
should be obsérved and noted. The inspector shbu1d observe manual removal
- of the ash from the incinerator for batch and intermittent duty |
" incinerators and inspection of the mechanical removal systems for
continuous duty incinerators. Additionally, the inspector should evaluate
the measures taken to prevent fugitive dust emissions including quenching
the ash and the placement of the ash in a covered metal container.
Visible emission observations should be performed whenever there are
apparent fugitive emissions from the bottom ash handling equipment. Ash
storage procedures should be observed and any fugitive emissions noted.
The ash should be inspected for burnout quality. Large pieces of
uncombusted material indicates poor burnocut. Records should be reviewed
to determine ultimate disposal methods and procedures. ,
Samples should be obtained of the ash and sent to a laboratory for
analysis of the combustible organic content and other contaminants such as
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pathogens and metals. The samples should be handled carefu11y and
properly marked as potent1a11y conta1n1ng infectious organisms.

6.5.5.2.15 Evaluate incinerator shell corrosion. Evaluate the
exterior of both the primary and secondary chambers for signs of
corrosion. This can be caused by the infiltration of cold air that in
turn results in the absorption of highly corrosive hydrogen chloride into
water droplets on the metal surfaces. The air infiltration condition
worsens as the corrosion continues. This can lead to‘“coldﬁ zones in the
affected chamber and thereby contribute to increased emissions of
partially combusted organic ¢ompounds.

~ 6.5.5.2.16 Evaluate incinerator shell audib1e air _infiltration.

This condition leads to cold zones within the incinerator and increased
emissions of ﬁartia11y combusted or reacted organic-compounds. Most of
these leaks occur in the refractory in inaccessible locations.

6.5.5.2.17 Evaluate audible air infiltration through charging
area. Air infiltration through warped charging doors can lead to
localized “cold® zones in the primary chamber. It can also cause some 4
undesirable particle reentrainment and carryover into the secondary
chamber. Care must be exercised in attempting to find audible leaks,
since there may be moving equipment around the chargé'pit and since there
can be fugitive pollutant emissions accumu1at1ng 1n the poorly vent11ated
areas around the primary chambers.

6.5.5.2.18 ‘Review charging records. Available charging - records
should be reviewed to determine if the incinerator capacity is being
exceeded and if proper charging procedures are being followed. Where
charging records are not available, observation of the charging procedures
over an extended period of time (1 to 2 days) may be warranted.

6.5.5.2.19 Evaluate startup and shutdown procedures. If the
facility has frequent startups, the startup and shutdown procedures should
be evaluated. A1l batch type and intermittent duty incinerators fall into
this category. The gmphasis should be on techniques used to maintain
minimum furnace exit gas temperatures and on the criteria for beginning
waste charging to the unit. Stack gas opacity should be observed to
determine the duration of nonideal combustion conditions after waste
charging has begun. If a problem is evident, continuous measurement of co
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and 0, levels in the combustion gas may be warranted. Detailed startup
and shutdown procedures- for different types of 1nc1nerators are provided
in Section 7.4.

6.6 INSPECTION OF AIR POLLUTION CONTROLS

6;6.1 Inspection of Wet Scrubbers

6.6.1.1 Wet Scrubber Inspection Overview;

6.6.1.1.1 Stack. ' ,

1. Average opacity of the residual plume is observed since this
provides an 1nd1cation of particulate matter penetration and vapor
condensation in the scrubber. ‘ '

2. Short-term variations in residual opacity are an 1ndicatlon of
variations in combustion conditions. _ ’ ,

3. Obvious mist reentrainment is a clear indication of demister
failure. ‘

6.6.1.1.2 Induced draft fan. , v ,

1. Inspectors must be aware of,severéTY vibrating fans downstream
from wet scrubbers. The inspection is terminated immediately when this is.;
noticed. | " |

6.6.1.1.3 Scrubber.

1.' Static pressure drop across the scrubber is used as an- 1nd1rect
indicator of the particu]ate removal effectiveness. The present value is
- compared with baseline values to determine if there has been a significant

decrease. ‘ ' o
2. Scrubber static pressure drop records for the time since the last
1nspection are reviewed to 1dent1fy any operat1ng periods with low
pressure drops. : v

3. Scrubber vessel general physical condition is. observed during the
walkthrough inspection to identify any obvious physical conditions which
could threaten the compliance status of the unit in the immediate future.

4. Recirculation liquor turbidity rates are observed using a small
sample provided by plant personnel. High turbidities indicate greater
chance of nozzle pluggage, nozzle erosion, and pipe scaling.

5. Presatﬁrator/gas cooler liquor turbidity is observed using a small
sample provided by plant personnel. Moderate turbidities indicate the
potent1a1 for severe particle generation due to evaporation of the solids-
conta1ning drop]ets.
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6. Recirculation liquor pH provides an indirect indication of the
scrubber vessel's capacity to absorb acid gases. This is aliso important
with respect to corrosion of the scrubber vesse], the recirculation tank,
and the piping. '

7. Scrubber vessel liquor header pressure is used as an indirect
indicator of the condition of internal nozzles which cannot be seen during
the inspection. Higher than baseline values maJ indicate pluggage.

8. Demister pressure drop is a direct indicator of partial pluggage
and reduced droplet collection eff1c1ency. The present va]ue should be
compared with baseline values.

g. Scrubber outlet gas temperature is an indicator of the adequacy of
the gas-11quor distribution within the scrubber vessel. Values above
adiabatic saturation suggest severe gas-liquor maldistribution. .

10. Induced draft fan motor currents provide an indirect indicator of
gas flow rates through the scrubber.

11. Audible air infiltration sites arefnoted‘since this‘con?ributes to

scrubber vessel corrosion. i J
6.6.1.2 Level 4 wet scrubber inspection. The Level 4 wet scrubber
inspection is a comprehensive inspection that includes all of the elements
of inspection Levels 1, 2, and 3. Table 6-5 prov1des a matr1x of the
types of inspection activities included in each inspection level for air
pollution control devices including wet scrubbers. The following
paragraphs describe the Level 4 wet scrubber inspection activities in
detail while the matrix points out differences between the different

levels.

6.6.1.2.1 Prepare a system flowchart. A wet scrubber system flowchart

should consist of a simple block diagram which jncludes the following

elements:

1. Source or sources of emissions contro11ed by a S1ng1e wet
scrubber system; ‘

2. Location(s) of any fans used for gas movement through the system
(used to evaluate inhalation hazards due to positive static pressures);

3. Locations of any main stacks and bypass stacks;

4. Location of wet scrubber; and
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TABLE 6-5. MATRIX OF AIR POLLUTION CONTROL DEVICE INSPECTION ACTIVITIES
ASSQCIATED WITH INSPECTION LEVELS 1, 2, 3, AND 4
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Followup Basic :
[nspection activity/equipment Level 4 Level 3 Level 2 Level 2 Level 1 Text resference
Wet scrubbers
1. Evaluate wet scrudber visible emissions x x x x x 6.6.1.1.1.
2. Prepare systes flowchart x ) 6.6.1.2.1
3. Identify potential safety propiems x < x x x 6.3.2
4, Evaluate locations for seasurement ports x 6.3.3
S. Modify standard inspection checklists x 6.3.9
6. Inspect for droplet reentrainment 6.6.1.2.6
a. Check for rainout of droplets adjacent x < x x :
to the stack
b. Check for moisture/stains on adjacent x x x <
support columns/tanks/stacks
¢. Mudlip at stack discharge z x x 2 )
7. Evaluate liquor inlet pressure < x x 2 6.6.1.2.8
8.  Inducad-draft fan 6.6.1.2.5
a. Check fan for vibration x x x x
. Checx fan sotor current x x x
9. Scrubber 1iguor pH 6.6.1.2.11
3. Review routine pH meter calibration recorcs < < il
b. [f meter properiy calibrated, observe x € x
previous sonths’ data .
C. Measure scrubber outlet liguor pH N «
10,  Scrubber liguor flow rate §.6.1.2.12
" a. Record liquor flow rate from available monitor x z x P
b, Record pumo discharge pressure from gauge x « X x
¢. Record nozzie header pressure from gauge It x x z
-11.  Scrubber static pressure drop h 6.6.1.2.7
a. Record scrudber static pressure readings x x x x .
from available monitor
b, Measure scrubber static pressure drop x x 7
from availadle monitor
12. Record demister static pressure drop from x x x 6.6.1.2.14
availadle monitor . -
13. Measure outlet gas tesmperature x x 6.6.1.2.16
14, Evaluat®e general physical congition of: ’ 6.1.2.15
a. Vet scrubber system x % x x :
. b, Packed beds x x x
¢c. Venturt throat daspers x X x
4. Transsissoseter x x x x
e. Sulfur dioxide monitor z X x x
f. Nitrogen oxides monitor x X . x x
q. Hydrogen chloride monitor x x x x
1S. Observe turdidity of: .
3. Scrudbber inlet liguor x x x x
b. Presaturator/cooler liquor x x x
16. Review ovacity, $SO_., NQ , HC] msonitors' X < x x
eaission data ¢ %
Ory scrubbers
1. Evaluate dry scrubber visible emissions x < x x 6.6.2.1.1
2. Prepare system flowchart x 6.6.2.2.1
3. [dentify potential safety prodless x 6.3.2
4, Evaluate locations for seasurement ports % 6.3.3
S. Modify standard inspection checklists x 6,3.9 ’
6. Note condensing pluse conditions x x x x 6.6.2.2.6
7. Record feed rates for the following systess - 6.6.2.2.8, 10, 11
from available wsonitors
a. Sproy dryer absorver (calcium hydroxide) x x x x
b. Ory injection (calius hydroxide) x x s 2
¢. Semiwet/dry (calcium stlicatescaicius x < X <
hydroxide) :
8. Evaluate general physical condition of: 6.6.2.2.13
a. 0Ory scrubber x x x x
b. Transmisscmeter x I x x .
¢c. Sulfur dioxide sonitor x x z x
d. Nitrogen oxides monitor X x x x'
e. MHydrogen cnloride monitor x X x x
9. Record solids recycle rate on semiwet/dry x x x ¢ x 6.6.2.2.2
systews
10. Record spray dryer absorber system nozzle air x % X x 6.6.2.2.9
and slurry pressures
(continued)




TABLE 6-5. (continued)
" Followup Basic
{nspecticn activity/equipeent Level 4 Level 3 Level 2 Level 2 Level 1 Text reference
Ory scruoters (continued)
11, +et and dry bulb temoeratures 6.6.2.2.7
a. Record wet and dry bulb tesperatures from x x x x
", available monitors
b. Measure wet and dry duib temperacures x x
12. Review the previcus 12 sonths' data for the
following:
4, Opacity x 2 x
b. Spray dryer absorber aporoach-to-saturation x x x
(wet/dry bulb tesperatures)
¢. Soray dryer absorter reagent feed rate x x x
d. Slaker slurry outlet tesperature X x <
e. Spray dryer adsorber slurry flow rate ang x x x .
density sonitor maintemance records
f. Spray dryer absorter tnlet gas temperature x x 2
g, Ory injection system feed rate x x x
h. Semtwet/dry calcium silicate/caicius x x x
hydroxide feed rate
1), Measurs spray dryer avnsorder/dry injection x x 6.6.2.2.16
system inlet tesmperature
14, Review opacity, S0_, M0 , and HC) - x 2 x 6.6.2.1.2
aonitors’ emissidn dafa
Fadric filters
1. Evaluate fabric filter visidble emissions x x x x x 6.6.3.1.1, 2
2. Prepare systes flowchart x 6.6.3.2.1
J. Precare comoressed-air system flowchart x 6.6.3.2.2
4.  Evaluate locations for seasuresent ports x 6.3.3
S.  ldentify potential safety prosiens x x x x x 6.3.2
6. MNodify standard inspection checklist x 6.3.9
7.  Evaluate startup/shutdown procedures x 6.6.3.2.4
8., Evaluate puffing conditfons x x x x 6.6.3.2.7
9. Evaluate condensing plume conditions x x x x 6.6.3.2.8
10. Evaluate physical condition of: 6.6.3.2.10
s. Fabric filter x x x x
b. Transmissoseter x x x x N
¢c. Sulfur dioxide momitor x x x x
d. Nitrogen oxides monitor x x x x
¢. Hydrogen cnloride monitor x x x x
11. Evaluate fabric filter clean-side conditions x x x x 6.6.3.2.1
12, Evaluate cosoressed-air clesming Systes x x x 6.6.3.2.12
13. Confirm operation of cleaning equipment controllers «x x x 6.6.3.2.15
14, Evaluate fabric performance -
a, Perfora fatric rip test x x x 6.58.3.2.18
5., Evaluate bag failure recorgs x x x 6.6.3.2.9
1§. Evaluate bag cages x
16, Static pressure drep % x
4, Record 3tatic pressure drop from avarladle x x 1 X
aonitor
b. Measure static pressure drop x x
17. Gis temoeratures 6.6.3.2.14, 15
3, Record inlet and outlet gas temperatures from x N <
available aonitors
b. Review fabric filter tesperature records 5 x x
C. Measure inlet and outlet gas temparatures 2 x
18. Measure inlet/outlet oxygen levels x x 6.6.3.2.19
1 4 X X X

19. Review opacity, 502. NO and HC] monitor's
data x
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5. Locations of major instruments (pH metérs, static pressure _
gauges, thermocouples, liquor flow meters). ' ‘
6.6.1.2.2 Identify potential safety problems.. The identification of
potential safety probliems is addressed in Section 6.3.2.
- 6.6.1.2.3 Evaluate locations for measurement ports. The evaluation of
locations for measurement ports is discussed in Section 6.3.3.
6.6.1.2.4 Evaluate the wet scrubber visible emissions. The evaluation

-of visible emissions is diséussed in Section 6.3.4.

6.6.1.2.5 Observe induced-draft fan vibration. If the fan downstream
the scrubber vessél is vibrating severely, the inspection should be
terminated at once and responsible plant personnel should be advised of
the condition. Fans can disintegrate due to fan wheel corrosion, fan
wheel solids buildup, bearing failure, and oberation in an unstable
aerodynamic range. A1l of these are possible downstream of the wet
scrubber. Shrapnel from the disintegrating fan can'cause fatal injuries.
6.6.1.2.6 Evaluate droplet reentrainment. Droplet reentrainment y,
indicates a significant demister problem which can create a local nuisance
and ‘which can affect stack sampling results. The presence of droplet
reentrainment is indicated by the conditions listed below:
1. Obvious rainout of droplets in the immediate vicinity of thg

stack; ‘
- 2. Moisture and stains on adjacent support columns, tanks, and
stacks; and _ A o

3. Mud 1ip around the stack discharge.

6.6.1.2.7 Measure the wet scrubber static'pressure drop. The static
pressure dfop is directly re]ated to the effectiveness of particle '
impaction for particie capture. Generally, the particulate removal

_efficjency increases as the static pressure drop increases. The steps in
- measuring the static pressure drop are described below. ’

1. Locate safe and convenient measurement ports. In some cases it
may be possible to temporarily disconnect the onsite gauge in order to use
the portable static presSure gauge. It also may be possible to find small
ports in the ductwork ahead of and after the scrubber vessel.

2. Clean any deposits out of the measurement ports.
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3. If the inlet and outlet ports are close together, connect both
sides of the static pressure gauge to the ports and observe the static
pressure for a period of 1 to 5 minutes. - -

4. If the ports are not close together, measure the static pressure
in one port for 10 to 30 seconds and then proceed to the other port for 10
to 30 seconds. As long as the static pressufé drop is reasonably stable
(the typical condition) then the two values can be subtracted to determine
the static pressure drop. | '

5. Under no circumstances should onsite instruments be disconnected
without the explicit approval of résponsib]e plant perscnnel. Also,
instruments connected to differential pressure transducers should not be
disconnected.

If a portable pressure gauge is unavailable, the wet scrubber static
pressure drop should be recorded if the onsite gauge appears to be workihg
properly. The following items should be checked to confirm the adequacy

of the onsite gauge.
1. The gauge "face" should be clear of obvious water and deposits; ~

and ,
2. The lines leading to the inlet and outlet of the scrubber appear

to be intact. _ |

If there is any question concerning the gauge, ask plant personnel to
disconnect each Tine one at a time to see if the gauge responds. If it
does not move when a 1ine is disconnected, theﬂling may be plugged or the
gauge is inoperable. Note: the lines should only be disconnected by
plant personnel and only when this will not affect plant operations.

Wet scrubber systems operate with a wide range of static pressure
drops as indicated in the list below. -

Packed bed--2 to 6 in. w.c.

Venturi--10 to 40 in. w.c. ,

It should also be noted that there is a wide range of required static
pressure drops for identical wet scrubbers operating on similar industrial
processes due to the differences in particle size distributions. For
these reasons, it is preferable to compare the present readings with the
baseline values for this specific source.
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Increased static pressure drops genera]]y indicate the fol1ow1ng
possible -condition(s).

1. Packed-bed scrubbers

e High gas flow rates
e Partial bed pluggage
2. Venturi scrubbers '
* High gas flow rate
* High liquor flow rates
"~ * Constricted venturi throats _
. Misadjustment‘of variaB]e throat actxvatorl

Decreased static pressure drops generally indicate the fol1ow1ng
possible condition(s).

1. Packed-bed scrubbers

» Low gas flow rates
* Bed collapse
2. Venturi scrubbers
* Low gas flow rate - , S Y
* Low liquor flow rates - |
* Eroded venturi dampers
» Increased venturi throat openings
* Misadjustment of variable throat activator

6.6.1.2.8 Evaluate the liguor inlet pressure. The pressure of the
header which supplies the scrubber spray nozzle can provide an indirect
indication of the liquor flow rate and the nozzle condition. When the
present value is lower than the baseline value(s) the liquor flow rate has
increased and there is a possibility of nozzle orifice erosion.
Conversely, if the present value is higher than the baseline value(s) the
liquor flow rate has decreased and nozz]e and/or header pluggage is
possible.

Unfortunately, these pressure gauges are very vuTnerab]e to error due
to solids deposits and corrosion. It is difficult to confirm that these
are working properly. For fhese reasons, other indicators of low liquor
flow such as the pump discharge pressure and the outlet gas temperature
should be checked whenever low header or pipe pressures are observed.
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6.6.1.2.9 Evaluate the wet scrubber system general physical
conditions. While walking around the wet scrubber system and its inlet
and outlet ductwork, check for obvious corrosion and erosion. If any
material damage is evident, check for fugitive emissions (positive
pressure systems) or air infiltration (negative pressure systems). Avoid
inhalation hazards and walking hazards while checking the scrubber system
general physical condition. Prepare a sketch showing the locations of the
corrosion and/or erosion damage. In addition to corrosion and erosion,
inspectors should also check for any of the conditions listed below.

1. Cracked or worn ductwork éxpansion joints;

2. Obviously sagging piping; and

3. Pipes which cannot be drained and/or flushed.

6.6.1i2.10 Evaluate the liquor turbidity. Ask a responsible and
experienced plant representative to obtain a sampie of the liguor entering
the scrubber vessel. This can usually be obtained at a sample tap
downstream from the main recirculation pump. The agency %nspector should
provide a C]ear sample bottle. Observe the turbidity of the liquor for a_;
few seconds immediately after the sample is taken. The turbidity should G
be qualitatively evaluated as clear, very light, light, moderate, heavy,

&

or very heavy.
On some hospital incinerators, the inlet gas temperature may be

reduced prior to entry to the scrubber. This may be done by means of a
presaturator immediately upstream of the scrubber vessel. There is the
potential for small particle formation as the droplets containing so]idsv
evaporate to dryness. The turbidity of the Tiquor used in the '
presaturator should be very low to avoid this condition, |

6.6.1.2.11 Measure the scrubber outlet liquor pH. Prior to
obtaining a liquor sample, warm up the portable pH meter and check it
using at least two different fresh buffer solutions which bracket the
normal liquor pH range. Then request a responsible and experiencéd'plant
representative to obtain a sample of the scrubber autlet liquor. Measure
the 1iquor pH as soon as possible after obtaining the sample so that the
value does not change due to dissolution of alkaline material or due to
ongoing reactions. Compare this to the baseline Va]ue(s).
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If the 1nspectof does not have a portabje_pH meter, the pH may be
checked by using the following steps. Locate the onsite pH meter(s).
Permanently mounted units are generally in the recirculation tank or in
‘the liquor outlet lines from the scrubber vessel. Confirm that the
instrument is working properly by reviewing the routine calibration
records. In some cases, it is possible to watch plant personnel calibrate
these instruments during the inspection. ' » :

I[f the pH meter(s) appears to be working properly, review the pH data
for at least the previous month. In units with instruments on the outlet
and the inlet, the outlet values are often 0.5 to 2.0 pH units lower due
to the adsorption of carbon dioxide, sulfur dioxide, hydrogen chloride,
and other acid gases. Generally, all of the pH measurements should be
within the range from 5.5 to 10.0. Furthermore, any significant shifts in
the pH values from baseline conditions can indicate acid gas removal ‘
problems and corrosion problems.

_ Corrosion can be severe in most systems when the pH levels are less
. than 5.5. Also, high chloride concentrations accelerate corrosion at low ,
- pH levels. Precipitation of calcium and magnesium compounds at pH levels
above 10 can lead to severe scalihg and gas-1iquor maldistribution.
6.6.1.2.12 Evaluate the scrubber liguor recirculation rate. One
frequeht cause of scrubber emission problems is inadequate 1iquor
recirculation rate. Unfortunately, many commercial types of liquor flow
monitors are subject to frequent maintenance problems and many small
systems do not have any liquor flow metefs at all. For these reasons, a
" combination of factors are considered to determine if the scrubber liquor
recirculation rate is much less than the baseline level(s). These factors
include the following:

1. LiqUor flow meter (if available, and if it appears to be working
properly); o -

2. Pump discharge pressure‘(higher values indicate lower fiow);

3. Pump motor current (lower values indicate lower flow);

4. Nézz]e header pressure (higher values indicate lower f1ow)§

5. Scrubber exit gas temperature (higher values indicate lower

flow); and : . ;
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6. Quantity of liquor draining back 1nto ren1rcu1ation ‘tank or pond
(Tower f10w rates indicate lower rec1rcu1at1on ra?es)

6.6.1.2.13 Evaluate fan motor currents. Changes in gas, flow fate
occur routinely in most incinerators due to variations in charging rates
and waste heating values. Information concerning gas flow rate changes is
necessary when evaluating changes in the scrubber stétic pressure dfbp.

Check the scrubber system fan motor current. Correct the fan motor
current to standard conditions using the equation be1ow.

_Corrected current = [actual current]x[(gas temp. +460)/520]

An increase in the fan motor current indicates an increase in the gas

flow rate. : | | |
" 6.6.1.2.14 Evaluate demister conditions. The static pressure drop

across the demister should be noted and compared w1th the base11ne ‘
values. An increase in the pressure drop normally is due to deposits
which partially plug the demister vanes. The static pressure drops of

-

clean demisters are usually in the range of 1 to 2 inches of water.

6.6.1.2.15 Evaluate physical condition of scrubber packed beds and

venturi throat dampers. This inspection step can be performed only when
the scrubber system is out-of-s erv1ce. Locate a hatch on the scrubber
vessel shell which is either above or below the internal component of
interest. Look for the problem listed below.
1. Packed-bed scrubbers
e C(Corroded or collapsed bed supports
* Plugged or eroded liquor distribution nozzles
2. Venturi scrubbers

e Eroded throat dampers
e Restricted throat damper movement due to solids deposits

Note: Safety conditions sometime preclude observations of internal

conditions. Respirators and other personal protection equipment should be

used even if the ‘scrubber vessel has been purged out prior to the

observations.
6.6.1.2.16 Measure the outlet gas temperatures. This measurement is

conducted whenever it is necessary to determine if poor liquor-gas

~ distribution and/or inadequate liquor flow rate is seriously reducing
particulate collection efficiency. The steps in measuring the gas
temperature are outlined below. ‘
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1. Locate safe and convenient measurement ports on the outlet
portion of the scrubber vessel shell or on the outlet ductwork of the
system. Often small ports of % to % in. diameter are adequate.

2. Attach a grounding/bonding cable to the probe if vapor, gas,
and/or particulate levels are pptentia11y explosive.

3. Seal the temperature probe in the port to avoid any air
. infiltration which would result in a Tow reading. ‘

4. Measure the gas temperature at a position near the middle of the
duct if possible. Conduct the measurement for several minutes to ensure a
representative reading. Some fluctuation in the readings is possible if
the probe is occasionally hit by a liquor droplet. ,

5. Compare the outlet gas temperature with the baseline value(s).

If the present value is more than 10°F higher, then either gas-liquor
maldistribution or inadequate liquor is possible. .
6.6.2 Inspection of Dry Scrubbers -

6.6.2.1 Dry Scrubber Inspection Qverview.

6.6.2.1.1 Stack. | | o

1. Evaluate average opacities and puffing conditions as direct '
indications of particulate device operating problems. '

2. The presence of a secondary plume is a direct indication of severe
combustion problems or dry scrubber problems.

6.6.2.1.2 Continuous emission monitors,

Evaluate frequency and severity of excess emissions of particulate
matter, hydrogen ch]or1de, sulfur d1oxide, and nitrogen ox1des from .
monitor records.

6.5.2.1.3 Dry scrubber vessel.

1. Evaluate’operating conditions which are indirectly related to the
acid gas removal efficiency. Most important of these .is the outlet dry
bulb and wet bulb temperatures. Compare the present operating levels with
baseline values. | _ ' A

- 2. Evaluate inlet gas temperatures'At present and variations of this
value since the last inspection. Low inlet temperatures could lead to
solids buildup prob]ems_in spray dryer type system. ' .

3. Determine if solids recycle from the absorber vessel and/or the

particulate control device is being used. ‘
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4. Review records to evaluate frequency and severity of deviations |
from normal operating conditions. | '

5. Evaluate corrosion problems which could lead to future excess
emission problems.

6.6.2.1.4 Alkaline reagent preparation.

1. Review maintenance records to evaluate efforts to maintain slurry
feed and density instruments. | |

2. Evaluate slaker (if present) liquor outlet temperature as an
indirect indication of the adequacy of calcium hydroxide slurry
preparation. '

3. Evaluate proceduras used to adjust dry scrubber operat1on to
various incinerator loads and inlet pollutant concentrations.

6.6.2.2 Level 4 Dry Scrubber Inspection. The Level 4 dry scrubber
inspection is a comprehensive inspection that includes all of the elements
of inspection Levels 1, 2, and 3. Table 6-5 provides a matrix of the

types of inspection activities included in each inspection level for air =

pollution control devices including dry'scrubberé; The following
paragraphs describe the inspection activities in detail and the matrix
points out differences between the different levels.

6.6.2.2.1 Dry scrubber and process system flowchart. A dry scrubber
system flowchart should consist of a simple block diagram that includes
the following elements.

1. Source(s) of emissions controlled by the system;

2. Location(s) of any fans and blowers used for gas movement and
salids conveying;

3. Locations of any main stacks and bypass stacks;

4. Alkali preparation equipment, adsorber vessel or contactor,
particulate control device, and recycle streams; and

5. Locations of major process instruments and gas stream continuous

monitors.

potential safety problems is addressed in Section 6.3.2. , |
6.6.2.2.3 Evaluate locations for measurement port;. Evaluation of

locations for measurement ports is discussed in Section 6.3.3.
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6.6.2.2.4 Startup and shutdown procedures. The startup and shutdown
procedures used at the plant should be:discussgd_to confirm the following.

1. The plant has'taken reasonable precautichs to hinimize the number
of startup/shutdown cycles.

2. The dry scrubber is started up in a reasonable time after startup‘
of the process equipment. Inspectors should remember that starting the
atomizer (in spray dryer type systems) when the inlet gas temperatures are
Tow can lead to absorber vessel deposits.

6.6.2.2.5 Dry scrubber system visible emissions. The evaluation of -
visible emissiions is discussed in Section 6.3.4. |

6.6.2.2.6 Condensing plume conditions. Condensing plume conditions
in dry scrubber systems are unusual since most vapor'state species which
could cause such plumes are partially removed. The presence of a
condensing plume would indicate a major malfunction of the dry scrubber
system. A

The principal characteristics of a condensing plume include a bluish-
white color, opacities which are higher when the weather is cald or very P
humid, a low opacity at the stack discharge, and 1ncreasing opac1t1es in |
the first few seconds of plume travel.

6.6.2.2.7 Spray dryer absorber approach-to-saturation. One of the
' most important operating parameters affecting the efficiency of a wet-dry
type dry scrubber is the abproach-to-saturation. This is simply the
difference between the wet bulb and dry bulb temperatures measured at the
exit of the spray dryer vessel. The normal approach-to-saturation varies
between 90° and 180°F. The approach-to-saturation is monitored ,
continuously by a set of dry bulb and wet bulb temperature monitors. A
change in this value is sensed by the automatic control system which
either increases or decreases the slurry feed rate to the atomizer.

If there is significant question concerning the ability of the dry’
~ scrubber system to maintain proper operation on a long-term basis, the
apprpach-to-saturation values indicated on the dry scrubber éystem dai1y
operating log sheets should be checked. Values much higher than baseline
'va]ues or permit stipulations indicate chronic probléms such as: ‘

1. Fouled absorber vessel temperature instruments;

2. Corrosion/scaling of absorber vessel atomizer;

6-53




3. Corrosion/scaling of absorber gas dispersion equipment;
v 4. Low absorber vessel inlet gas temperatures during Tow load
periods; | | T
5. Nozzle erosion or blockage; and
6. Slurry supply line Scaling. . “
Due to the vulnerability of the temperature monitors to scaling and
biinding, inspectors may find that some p1ants‘mu§t occasionally bypass
the automatic process control system and operate manually for limited time
periods. Manual operation generally means slightly worse approach-to-
saturation values so that operatoré have a margin for error when sudden
- process changes occur such as load changes. Gra@ua]1y plants should be
able to increase the reliability of the temperature monitors by relocation
of the sensors and by improvedwopérationlof“the dtyerl

Spray dryer absorber vessel dry bulb and wet bulb outlet gas
temperature measurements are taken if there is a §ﬁgnif1cant question
concerning—the adequacy of the onsite gauges and if there are safe and
convenient measurement ports between the abSorber vessel and the )
particulate control device. The measurements should be made at several
locations in the duct to ensure that the values observed are. | . -
representative of actual conditions. The values should be averaged and
compared with the value indicated by fhe onsite instruments (if
operational) and with baseline data sets. It should be noted that it is
rarely necessary to make this measurement since the ons1te gauges are a
critical part of the overall process control system for the dry scrubber
system. Failure to maintain these instruments drast1ca11y increases the
potential for absorber vessel wall deposits and increased emissions.
These temperature monitors are normally very well maintained.

6.6.2.2.8 Spray dryer absorber reageht feed rates. The calcium
hydroxide (or other alkali) feed rates are importaht‘since they partiaT1y
determine the stoichiometric ratio between the moles of re@gent and the
moles of acid gas. Low stoichiometric ratios result in reduced cblIection_
efficiencies. Higher than needed stoich1ometr1c rat1os use excessive
reagent and may result in poor drying of the sorbent.

The reagent feed rate is generally determined using a magnetic Flow
meter on the slurry supp1y line to the atom1zer feed tank. The slurry
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density, another important operating parameter,‘is monitored by a nuclear-
type density monitor. Typical slurry densities are in the range'of 5 to
20 percent by weight. It should be noted that both the magnetic flow
meter and the nuclear dénsity meter are vulnerable to scaling &ue to the
nature of the slurry. |

Another way to determine the reagent Feed rate 1s to record the feed
rates of new pebble lime and recycled solids indicated by the weigh belt
feeders. The weigh belt for the pebble lime is between the 1ime storage
silo and the slaker. The weigh belt feeder for the recyc]ed solids is
close to the spray dryer absorber vessel.
A The feed rates of makeup pebble lime and recycle solids are genera]]y
indicated on the daily operating logs of the dry scrubber system. Values
for the last 12 months should be compared with the corresponding
combustion load data to determine if significant changes in the overall
reagent stoichiometric ratios have occurred. Data concerning the system
load must be obtained from the combustion system daily oﬁerating 1og
sheets. If available, dry scrubber system inlet sulfur dioxide y
concentrations also should be used in this qualitative evaluation of
reagent/acid gas stoichiometric ratios.

6.6.2.2.9 Spray dryer absorber nozzle air and slurry pressures. For
units equipped with nozzles rather than rotary atomizers, the air
pressures and slurry pressures should be recorded'anq'compared with
baseline levels. Some variation in the slurry pressures are necessary in.
order to maintain proper approach- to—saturation values during combustion
system load variations.

6.6.2.2.10 Dry injection system feed rates. 'Ihe-1ong-term.
performance of the calcium hydroxide supply system should be cﬁecke¢ if
the emissions data indicates occasional emission excursions. The feed
rate of calcium hydroxide to the pressurized pneumatic system is generally
monitored by either a wefgh belt feeder or a volumetric screw-type
feeder. Both of these feeders are located close to the calcium hydroxide
‘ stbrage silos, and the feed rates are generally indicated on the main
system control panel. The feed rate data for the previous 12 months
provided by the weigh belt feeder or the volumetric screw feeder should be
. compared against the combustion system loads and againsi the inlet acid
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gas concentration monitors (when available). The automatic control system" -
should be able to vary ca1cium hydroxide (or other a]ka11) addition rates M
with load variations and inlet gas acid gas concentrations. Decreased
reagent: feed rates 1nd1cate poss1b1e reductions in the stoich1ometr1c
ratio and thereby a reduction in acid gas co]lect1on effectiveness. The
blower motor currents and the pneumatic 1ine static pressures also should
be recorded and checked against baseline data sets. Higher motor currents
and higher conveying 1ine static pressures indicate increases in the
airflow rates.
6.6.2.2.11 Calcium silicate feed rates. The Research Cottrell
semiwet/dry system utilizes a calcium silicete/calcidm hydroxide dry
injection system downstream from the calcium hydroxide spray dryer
absorber. The feed rate of calcium silicate/calcium hydroxide is
monitored by weigh belt feeders or volumetric screw conveyors. The
variability and reliability of the calcium silicate/ calcium hydroxfde dry
injection system in Research-Cottre11 systems should be evaluated by
reviewing the daily system operat1ng logs. Some 1oss in acid gas g
collection efficiency could occur if feed rates were Tow. o
6.6.2.2.12 Control device solids recycle rates. The Teller
semiwet/dry system utilizes a recyc]e stream from the fabric filter in
order to improve overall reagent utilization. The solids recycle rate
during the inspection should be recorded and compared to baseline va]ues.
The recycle rates used in the Research-Cottre]] sem1wet/dry type
systems have some impact on the overall acid gas“col1ection efficienéy.
Low recycle rates indicate siightly reduced acid gas collection
efficiency. | | )
6.6.2.2.13 Dry scrubber system general physical conditions. While
walking around the dry scrubber and its inlet and outlet ductwork, check
for obvious corrosion around the potential cdld‘spots such as the bottom
of the absorber vessel and the particulate control device hoppers and
around the access hatches. Check for audible air infiltration through the
corroded areas, warped access hatches, and eroded solids discharge'valves.
6.6.2.2.14 Slaker slurry outlet temperatures during past
12 months. The slaker slurry outlet temperature provides a rough
indication of the adequacy of the conversion from lime‘(calcium oxide) to
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calcium hydroxide. The temperatures should be compared to baseline
values. Improper slaking can result in poor reagent reactivity and
reduced acid gas collection etficiency._ ’ ‘
6.6.2.2.15 Spray dryer absorber Sfurry flow rate and density monitor -
mainténance records. The calcium hydroxide slurry mcnitors generally
consist of a magnetic flow meter and a nucliear density meter. Both of
these are sensitive to scaling espec1a11y when slurry densit1es are
high. The plant should have maintenance records for the monitors either
in the form of completed work orders, a computerized maintenance record,
an instrument maintenance log, or notes on the daily dry scrubbing
operations log. The records should be reviewed for the previous'lztmonths
whenever there is concern that there are periods of low slurry supply to
the atomizer. v :
6.6.2.2.16 Dry scrubber inlet gas temperatures. Ory scrubbing
systems have a limited turndown capability due to the need for complete
drying of the atomized s]urry.‘ Low gas inlet témperatures during beriods
of low combustion system load can cause poor drying of the droplets. TThe y
process control system is generally designed to block atomizer operatioh
once inlet temperatUre drops below a preset value. The inlet gas
temperature data shou]d be reviewed to confirm that the controller is
warking proper]y, since operation under these conditions cou]d lead to
absorber vessel deposits and non1dea1 operation once 1oads increase. The
inlet temperature data may be available on the dry scrubber system da11y
operating logs, the archived continuous str1p charts, or on the '
computerized data acquisition file.

When the onsite gauge is not available, is malfunctioning, or is in a .
potentially nonrepresentative 1ocation,>the spray dryer absorber vesse] or
dry injection system inlet gas temperature shou1d'be measured with a
portable thermocoupie and monitor. For spray dryers, the measurement
should be taken in the main duct leading to the atomizer or in one or more
of the ducts that lead to the gas dispersion system within the vessel.

For dry injection systems, the measurement should be taken upstream of the
gas stream/reagent mixing point (such as the venturi contactor). The
measurements should be taken at several locations in the duct and
averaged. Locations near air infiltration sites should be avoided.
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6.6.3 Inspection of Fabric Filters .

6.6.3.1 Fabric Filter Inspection Overview.,

6.6.3.1.1 Stack.

1. Observe the average opacity and puff1ng rond1txons as a direct
indication of fabric filter performance.

2. Observe any secondary plume conditions since these indicate a
serious combustion problem and/or dry scrubbing problemo |

6.6.3.1.2 Transmissometer. :

1. Evaluate transmissometer phys1ca1 condition prior to reviewing

bR }

opacity data.
.2. Observe average opac1ty at the present time and for the 1ast

8 hours to determine the representat1veness of the 1nspection period.
3. Review average opacity records since the 1ast 1nspect1on to

determine the frequency and severity of excess em1ss1on problems. '
6.6.3.1.3 Fabric filter. ‘

1. Evaluate fabric filter pressure drop as an indirect indication of
bag blinding problems, bag cleaning problems, and gas flow changes. y; |

2. Observe fabric filter physica] condition as an 1nd1rect indication
of corrosion and air filtration.

3. Evaluate present inlet gas temperature to confirm that it does not
exceed the high temperature limitations of the fabric being used. Rev1ew
inlet gas temperature records since the last 1nsp9ction to determ1ne
frequency and severity of gas temperature excurs10n.

4. Evaluate fabric filter outlet gas temperatures as an indication of
air infiltration and possible fabric chemical attack. The outlet
temperature should be at least 20°F above the acid dewpoints. The gas
temperature difference across the fabric filter should be only 20° to 50°F
depending on ambient temperature, ambient wind speed, and the adequacy of

fabric filter insulation. |
5. Listen for audible air infiltration around access hatches,

hoppers, and expansion joints.
6. Evaluate c1ean1ng system operat1on to confirm that the bags are

being cleaned on a regular frequency and to 1dentufy any p0551b1e bag
problems due to nonideal cleaning conditions.
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7. Observe clean side conditions on units in which one or more
compartments can be isolated. . Solids deposits are an indication of
emission problems. Physical condition of the bags and other components
are also observed to the extent possible without entering the fabric
filter. ' B - , .
8. Review bag failure rate and location records as a indirect
indication of fabric filter excess emission problems and of misguided.
maintenance efforts. S

9. Perform or observe “rip" tests (descr1bed below) as a rough
indicator of the reasons for frequent bag failures.

- 10. Observe cage conditions (pulse Jet only) to determ1ne poSS1b1e
reasons for frequent bag failures.

6.6.3.2 Level 4 Fabric Filter Inspection

The Level 4 fabric filter 1nspect1on is a comprehensive inspection
that includes all of the elements of inspection Leveis 1, 2, and 3.

Table 6-5 provides a matrix of the types of inspection activities 1nc1uded
in each inspection level’ for air pol]ution control devices including y;
pulse-jet fabric filters. The fo]]owing paragraphs describe the Level 4
pulse-jet fabric filter inspection’ activities in detai] whi]e the matrix
points out differences between the different levels.

-6.6.3.2.1 Prepare a system flowchart. A fabric filter system
flowchart should consist of a simple b]ock diagram that includes the :
following e]ements. ' '

1. Source(s) of emissions control1ed by a sing]e fabric filter;

Z.Y Location(s) of any fans used for gas movement through the system
(used to evaluate inhalation problems due to positive Static-pressures);

3. Locations of any main stacks and bypass stack5°

4. Location of fabric filter; and

5. Locations of major instruments (transm1ssometers, stat1c pressurev
gauges, thermocouples)

6.6.3.2.2 Prepare a flowchart of the compressed air system. The
purpose of -the flowchart is to indicate the presence of compressed air
system components that could inf1uenoe the vuinerability of the pu]se jet
fabric filter to’bag cleaning problems. The flowchart should consist of a
simple block diagram showing the following components.
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1. Source of compressed air (p1ant air or compressor),
2. Air drier (if present);
3. 011 filter (if present);

4, Main shutoff valve(s); |
5. Compressed air manifolds on fabric filter;

6. Drains for manifolds and compressed dir lines;

7. Heaters for compressed air 11nes and man1fo1ds, and

8. Controllers for pilot valves (timers or pneumat1c sensors) .

6.6.3.2.3 Evaluate locations for measurement ports. Eva1uat1on of
locations for measurement points are discussed in Section 6.3.3.

6.6.3.2.4 Evaluate startup and shutdown procedures. The startup and
shutdown procedures used at the plant should be discussed to confirm the
following.

1. The plant has taken reasonable precaut1ons to minimize the number
of startup/shutdown cycles. :

2. The fabric filter system bypass twmes have been m1n1m1zed.

3. The fabric filter system bypass times have not been 11m1ted to J
the extent that irreversible damage has occurred. “

6.6.3.2.5 Identify potentia] safety prob]ems. The 1dent1f1cat1on of :
potential safety problems is addressed in Section 6 3.2,

6.6.3.2.6 Evaluate the fabric filter visible em1ss1ons. The
evaluation of visible emissions is discussed in Section 6.3.4.

6.6.3.2.7 Evaluate puffing conditions (pu1se jet un1ts on1y)
Evaluate the frequency and severity of puffs. These are often caused by
small holes in one or more rows of bags.

6.6.3.2.8 Evaluate condensing plume conditions. Condens1ng p]ume
conditions in fabric filters systems sarving hosp1ta1‘waste 1nc1nerators
could conceivably be caused by partially combusted organic vapors or
hydrogen chloride vapors. The vaporous material condenses once the gas
enters the cold ambient air. Condensing plumes usually have a bluish-
white color. In some cases, the plume forms § to 10 feet after leaving
the stack. If the fabric filter operating temperature drops |
substantia]]y, this material can condense 1nS1de the fabr1c f11ter and
cause fabric blinding problems. Corrective actions must focus on the
incinerator or dry scrubber system.
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6.6.3.2.9 Measure the fabric filter static pressure drop. Fabric
_filters operate with a wide range of static pressure drops (2 to 12 in.
w.c.). It is preferable to compare the present readings with the baseline
values for this specific source. Increased static pressure drops
‘genera]1y indicate'high gas flow rates and/or fabric blinding and/or g
system cleaning problems. Lower static pressure drops are genera11y due
to reduced gas flow rates, excessive cleaning intensﬁties/frequencies,‘or
reduced 1n1et'particulate‘ioadings. The steps in measuring the stack
pressure with a portable pressure drop gauge are described below.

1. Locate safe and convenient measurement ports on the inlet and
outlet ductwork or on the fabric filter shell. In some cases it may be
poss1b1e to temporari]y disconnect the onsite gauge in order to use the
portable gauge. | '

2. Clean any deposits out of the measurement ports. -

3. If the 1n1et and outlet ports are close together, connect both
sides of the static pressure gauge to the ports and observe the static
pressure for 1 to 5 minutes. : 7
| 4. If the ports are not close together, measure the static pressure
in one port for 10 to 30 seconds and then proceed to the other port for 10
to 30 seconds. As long as the static pressure drop is stable the two
values can be subtracted to determine the stack pressure drop.

5. Under no circumstances should onsite plant 1nstruments be
disconnected without the explicit approval of responsible plant
personnel. Also, instruments connected to differentia] pressure
transducers should not be disconnected. o

If the inspector does not have a portable pressure gauge, the fabric
filter static pressure drop should be recorded if the gauge appears to be
working properly. The gauge face should be clear of obvious water and
deposits. The gauge should fluctuate s]ight1y'each'time one of the
‘diaphragm‘valves activates. These valves ‘can be heard easily when close
to the pulse jet fabric filter. If there is any question about the gauge,
ask plant personnel to disconnect each line one at a time to see if the.
gauge responds. If it does not move when a line is d1sconnected the line
“may be plugged or the gauge inoperable.
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6.6.3.2.10 Evaluate fabric filter general physwcal cond1tions.
While walking around the fabric f11ter and its inlet and outlet ductwork,
check for obvious corros1on around the potential "co]d“ spots such as ‘the
corners of the hoppers, near the solids d1scharge va]ve, and the access
hatches. On negative pressure fabric filters, chack for any audible air
infiltration through the corroded areas, warped access hatches, eroded
solids discharge valves, or other sites. On positive pressure fabric
filters, check for fugitive emissions of dust from any corroded areas of
the system. : » ;

6.6.3.2.11 Evaluate the clean sioe conditions when possible. If
there is any question about the performance of the fabric filter, request
that plant personnel open one or more hatches on the clean side (not

available on some commercial models). Note the presence of any fresh dust.

deposits more than 1/8 in. deep since this indicates particulate emission

problems.
In the case of pulse jet- fabric f11ters, also observe the cond1tions

of the bags, cages, and compressed air delivery tubes. The compressed air;

delivery tubes should be oriented directly into the bags so that the sides

of the bags are not subjected to the blast of cleaning air.. The cages and
bags should be securely sealed to the tube sheet in units where the bag
comes up through the tube sheet. There should be no oily or crusty
deposits at the top of the bags due to oil in the compressed air line.

In some cases , operators will be unable to isolate any compartments
without causing major gas flow problems with the 1nc1nerator and/or the
dry scrubber. Obviously, the request to check clean s1de cond1t1ons
should be withdrawn under such circumstances. (

6.6.3.2.12 Evaluate compressed air c]eaning system. The purpose of
checking the compressed air cleaning system is to determ1ne if this
contributes to a significant shift in the fabr1c fi1ter static pressure
drop and/or if this contributes to an excess emission prob]em. The
inspection procedures for the compressed air cleam]ng‘system can ihcluoe
one or more of the following.

1. Record the compressed air pressure if the‘gauge appears to be
" working properly. It should fluctuate slightly each t1me a diaphragm
valve is activated. Do not remove this valve since the compressed air
lines and manifold have high pressure air 1nside.‘
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2. Listen for operating diaphragm valves. If none are heard over a
10 to 30 minute time per1od the cleaning system controller may not be -
operating. '

3. Check the compressed,air shutoff valve to confirm that the line
is open; ' ' '

4. Count the number of diaphragm valves that do not activate during
a cleenﬁng sequence. This can be done by simply 1isting for diaphragm
valve operation. Alternatively, the puff of compressed air released from
the trigger lines can sometimes be fe1t at the solenoid valve (pi]at
valve) outlet.

5. Check for the presence of a.compressed air drier. This removes
water which can freeze at the inlet of the,dfephragm.valves. Also check
for compressed air oil filter. ‘ ,

6. Check for a drain on the compressed air supp]y pipe or on the air
manifold. This is helpful for routinely draining the condensed water and
oil in the manifold. :

6.5.3.2.13 Confirm operation of cleaning equipment controllers.
Observe the fabric filter control panel during cleaning of one or more
compartments to confirm that the controller is operating properly. Each
compartment should be isolated for cleaning before the static pressure
drop increases to very high levels that preclude adequate gas flow. Also,
cleaning should not be so Frequent that the bags do not build up an
adequate dust cake to ensure high efficiency filtration.

6.6.3.2.14 Measure inlet and outlet gas temperature. The primary
purpose of determining the present gas inlet temperture is to evaluate
possible excess emission problems and/or high bag failure rate conditions
that can be caused by very high or very low gas inlet temperatures.

 These measurements are conducted whenever it is necessery to

determine if air infiltration is causing fabric chemical attack due to
reduced gas outlet temperatures. A 1erge difference between the baseline
temperature and the temperature measured dur1ng a subsequent inspection is
an indication that air inftltration is a problem. It also is helpful to
measure the inlet gas temperature to evaluate the potential for high gas
temperature damage to the bags. The averege inlet gas temperature should
be 25° to 50°F below the maximum rated temperature limit of the fabric.
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Fifteen to 30 minute Sp1kes of less than 25 F above the maximum rated
limit can usually be tolerated without fabric damage. The average inlet
gas temperature should be 25° to 50°F above the acid gas dewpoint
temperature. For most commercial combustion processes, the acid dewpoint
1s usually between 225° to 300°F. The inlet gas temperature aleo should
be above the water vapor dewpoint.‘ The steps in meesuring the gae
temperature are outlined below. |

1. Locate safe and convenient measurement‘ports on the inlet and
outlet ductwork of the collector. Often sma11 ports lees than 5 in.
diameter are adequate. Measurements using ports on the fabric filter
shell often are inadequate since moderetely cool gas is trapped against
the shell. . | |

2. Attach a grounding/bonding cable to‘the probe if vapor, gas,
and/or particulate levels are potentially explosive.

3. Seal the temperature probe in the port:to avoid any air
infiltration that would result in a low reading. |

4. Measure the gas temperature at a position near the middle of the jwt‘
duct if possible. Conduct the measurement for several minutes to ensure a
representative reading. |

5. Measure the gas temperature at another port and compare the
values. On combustion sources, a gas temperature drop of more than 20° to
40°F indicates severe air infiltration. |
) 6. Compare the inlet gas temperature with the“maximumﬁrateo

temperature limit of the fabric present. IF$the averege gas temperature

is within 25° to 50°F of the maximum, short bag life and frequent bag
failures are possible. Also, if there are short-term excursions more than
25° to 50°F above the maximum temperature limits, irreversjble fabric
damage may occur. o

Locate any onsite thermocouples mounted on the 1n1et to ‘the fabric
filter. If this instrument appears to be in a representat1ve position,
record the temperature value displayed in the control room.

6.6.3.2.15 Evaluate the fabric filter gas temperature records. The
purpose of reviewing continuous temperature recorder data is to determine
if temperature excursions contribute to excess emission problems and/or
high bag faiTure rates. Review selected strip charts to determine 'if the .
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gas inlet temperatures have been abové the maximum rated fabric
temperature or below the acid vapor or water vapor. dewpoints.
6.6.3.2.16 Perform fabr1c rip test and review fabric laboratory

analyses. The purpose of eva]uating fabric condition is to determine if
any corrective actions planned by the owner/operators have a reasonab]e
probab111ty of reducing frequent excess emissions.

" To perform a rip test, ask the plant personnel for a bag that has
been recently removed from the fabric filter. Attempt to rip the bag near
the site of the bag hole or tear. If the bag cannot be ripped easily,.
then the probable cause of the failure is abrasion and/or flex damage.:
These bags can usually be patched and reinstalled. If the bag can be
ripped easily, then the fabric has been weakened by chemical attack or
high temperature damage. Weakened bags should not be patched and

-reinstalled. It may be necessary to install new bags throughout the
entire chamber if the bag failure rates are high.

6.6.3.2.17 Evaluate bag failure reeerds. The purpoSe'of reviewing
bag failure records is to determine the present bag failure rate and to ) '
determine if the rate of failure is increasing. Plot the number of bag
failures per month for the last 6 to 24 months. If there has been a ,
sudden increase, the owner/operators should cnhsiderﬂreplacing all of the
bags in the compartment(s) affected. If there is a distinct spatial |
pattern to the failures, the ownef/operators should consider repair and/or
modification of the internal conditions causing the failures. -

6.6.3.2.18 Evaluate the bag cages. The bag cages are evaluated
whenever thefe are frequent abrasion/flex failures at the bottoms of the
bags or along the ribs of the cage. Ask the plant personnel to provide a
spare cage for examination. There should be adequate support for the bag
and there should not be any sharp edges along the bottom cups of the
cage. Also check the cages for bows that would cause rubb1ng between two
bags at the bottom of the fabric filter.

6.6.3.2.19 Evaluate the inlet and outlet gas oxygen levels. These
measurements are perfofmed to further eva]pate the extent of air infiltra-
tion. An increase of more than 1 percent oxygen going from the inlet to
the outlet indicates severe air infiltration (e.g., inlet oxygen at
6.5 percent and outlet 6xygen at 7.5 percent). The steps involved “in
measuring the f1Ue gas oxygen levels are itemized below.
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1. Locate safe and convenient measurement ports. Genera]ly, the
ports used for the temperature measurements are adequate for the oxygen
measurements. ’

2. Attach a grounding/bond1ng cable to the probe if there are
potentia]]y explosive vapors, gases, and/or particulate. :
3. Seal the probe to prevent any ambient air 1nfi1tretion afound the
probe. ' : ‘ “
4. Measure the oxygen concentration at a position near the center of
the duct to avoid false readings due to localized air infiltration. The
measurement shou1d be repeated twice in the case of gas absorption.
instruments. For continuous monitoring instruments, the measurement
should be conducted for 1 to 5 minutes to ensure e representative value.

5. If possible, measure the carbon dioxide concentration at the same
locations. The sum of the oxygen and carbon dioxide concentrations should
be in the normal stoichiometric range for the fuel being burned. If the
sum is not in this range, a measurement error has occurred.‘ | ”

6. As soon as possible, complete the measurements at the other s ]
port. Comgare the oxygen readings obtained. If the outlet values are |
substantially higher, severe air infiltration is occurring.
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7.0 SPECIAL CONSIDERATIONS

7.1 INCINERATOR OPERATOR TRAINING AND OPERATOR EXPERIENCE

The success of incineration as a technique for treating hospital
waste depends on the proper operation of the incinerator and its
associated air pollution control device. Proper operating techniques can
affect equipment retiability, on-1ine availability, combustion efficiency,
and regulatory compiiance with air pollution requlations. The operator is
in control of many of the factors that have an impact on the performance
of a hospital waste incinerator and air pollution control device /
including: (1) waste charging procedures, (2) incinerator startup and
shutdown, (3) air pollution control device startup and shutdown,

.(4) monitoring and adjusting operating parameters for the incinerator and
air pollution control system, and (5) ash handling. Poorly trained and/or
inexperienced operators have neither the knowledge nor the skills to
operate the equipment properly or react appropriately to upset
conditions. Therefore, the value of appropriate operator training and/or j
experience should be apparent to the inspector.

Typically, incinerator and air pollution control device manufacturers,
once their equipment is installed, offer a hands-on operetor training - |
program that includes instruction in the proper operating procedures and
the necessary preventive maintenance activities that should be
performed. whi1e this tra1n1ng is desirable, it is often lost when the
operator decides to take another, higher pay1ng ‘Job. Operator turnover is
experienced by many hospltals and causes problems in maintaining proper
operation of equipment and necessitates almost continual tra1n1ng of
operators. Turnover and proper operation are particu]ar prob1ems at
hospitals where housekeeping personnel operate the incinerator system
because their level of‘understanding of the combustion process is limited,
their level of commitment to proper operation is low, and the tendency to
move to other, higher paying jobs is high. One solution to these problems
is to create a dedicated position where one employee operates the
incinerator and air poilution control device and is more h1gh1y paid than
housekeeping personnel. This tends to reduce the turnover thereby
producing a more experienced operator.
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At most hospitals, a hospital ehgineer.is in éharge-of the operation
and maintenance of the incinerator. The éngineer should have a good
working knowledge of the incinerator and should be able to provide some
operator training in the proper operational procedures. Additionally, the
facility engineer should ensure that préventive maintenance activities are
carried out on a regular basis to minimize operational problems and
downtime. Some States have included specific requirements for operator
training in proposed regu]ations.for infectious waste inéinerators.

The inspector should be aware of the above considerations. He/she
should inquire as to the experience level of the operator, the amount of '
hands-on training the operator has received, and the‘avai1abi1ity of a
hospital engineer to direct the opefator as required. The inspector
should evaluate whether the operator meets the necessary training
requirements (where applicable).

7.2 EMERGENCY OPERATING PLAN

The permit for the incinerdtion facility may stipulate that an
emergency operating plan be developed and implemented to prevent exposure ,
of the public or operator personnel to spilﬁs‘or leaks of infectious
wastes. In general, most plans should include the responsible individual
to be notified in case of an emergency, emergency contacts.(sucﬁ as fire
departments) and procedures to be followed in the case of an eme%gency.
The inspector should become familiar with the permitéstipulatéd
requirements for an emergency operating plan prior to‘the‘inspection.
During the inspection, the inspector should ask tc see the plan (if
applicable). The plan’'should be reviewed to énsure ‘that all stipulated
requirements are addressed. The inspector should a1$o‘ensure that the
plan is accessible to operator personnel and that they are familiar with
its requirements. | ' |
7.3 CROSS-MEDIA INSPECTIONS .

Hospital incinerators are potentially subject to two environmental
media regulatory programs. These are air pollution and solid waste. I[f &
wet scrubber is used for po11utibn control, water discharge also is of

concern.
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7.3.1 Air Pollution ,

The- Agency's authority, regu]ations, and’ inspection procedures under
.the Clean Air Act are discussed earlier in this manual.

7.3.2 Solid Waste

7.3.2.1 Resource Conservation and Recovery Act: Section 3007‘of the
Resource Conservation and Recovery Act (RCRA) allows a duly authorized
inspector:

1. To enter at reasonable times any establishment or other place
maintained by any person where hazardous wastes are generated stored,
treated, disposed of, or transported from; and

2. To inspect and obtain samples from any person of any such waste
and samples of any containers or labeling of such wastes.

As a first step in fulfilling the Congressional mandate to estab11sh
a hazardous waste management system, EPA pubiished proposed regulations in
the Federal Register on December 18, 1978, which included a proposed
definition and treatment methods for infectious wastes.' During the
public comment period for this rulemaking, EPA received approximately J
60 comments which spec1f1ra11y addressed the infectious waste prov1sions
of the proposed regulations.

On May 19, 1980, EPA published the f1rst ‘phase of the hazardous waste
~ regulations. The Agency stated in the preamble to the regulations that
the sections on infectious waste would be published when work on
treatment, storage, and disposal standards was completed. While the
Agency has evaluated management techniques for infectious waste, »
considerable evidence that these wastes cause harm to human health and the
envirorment is needed to support Federal ruiemaking.3 While EPA has not
yet promulgated rules for infectious wastes, guidance on handling,
treatment, and d1sposa1 of 1nfect1ous wastes is provided in EPA Guide to
Infectious Waste Management.® ' ,

7.3.2.2 State Requlations for Solid Waste. Over 25 States have
passed hazardous waste legislation specifically to control the treatment,
storage, and disposal of infectious waste (as part of their hazardous
waste management program). Some States have already promu]gated
regulations controlling infectious waste, while other States are preparing
such regulations. Because there is no unanimity of opinion on the hazards
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posed by infectious waste and appropr1ate techn1ques for safe disposal of
these wastes, control requirements vary from State to State.
7.3.3 Inspector Multimedia Responsibilities o

In addition to the air po]]utaﬁt emission‘66ncerns, an. 1nspector
should be cognizant of the solid waste handiing requ1rements that may be
associated with the incineration facility.

Of particular concern are wastes that may be regqulated as hazardous
under Subtitle C of RCRA. Table 7-1 Tists the tymes of Subtitle C wastes
(i.e., F, U, or P wastes) that méy be geherated at a Medical facility. A
facility is determined to be a hazardous waste generator if it generates
more than 100 kg per calendar month of hazardous wdste. The facility must
comply with the requirements of 40 CFR Parts 262 through 266, 268, 270,
and 124 and the notification requirements of Section 3010 of RCRA. These
regulations include specific requirements for genefators; transpdrters,
and owners/operators of hazardous waste treatment, storage, and disposal
facilities. These requirements also are applicable to genefators of
greater than 1 kg of acute hazardous waste or "P" waste per calendar 7
month. If a facility generates 100 kg of Subtitle C waste and 1 kg or
less of P waste per calendar month or less, then the facility is called a
conditionally exempt small quantity generator and is not subject to the
aforementioned requirements. In order to prove that a faci]ity is a small
quantity generator, it must keep detailed records of the types and
quantities of hazardous waste generated, and where, when,‘and by whom it
was disposed. However, small quantity generators are exempt from the
manifest requirements for generétors described in 40 CFR Part 262. In
order to burn any of the Subtitle C wastes in an onsite incinerator, the
incinerator must be permitted to burn the wastes under 40 CFR 270 (EPA
Adminstered Permit Programs: The Hazardous Waste Permit Program) or must
be licensed or permitted by the State to burn waste. The inspector should
check the waste generation records and appropriate permit if he/she
suspects that hazardous waste is being improperly disposed in the
incinerator. ‘

In many States, the treatment, storage, and disposal of infectious
waste will be subject to State regulations or permit conditions. At the
initial Level 4 inspection, the inspectors should qbtain copies of any
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TABLE 7-1. LIST OF HAZARDOUS WASTES THAT MAY BE
GENERATED AT A MEDICAL FACILITY

F Wastes? | U Wastes® P Wastes®
Foo3d ' - U206 - Streptbzotocin' "~ None
: © U010 - Mytomycin C
Fo05% , , U150 - Melphalan
: ' U059 - Daunomycin

U058 - Cyclophosphamide
U0237 - Uracil Mustard
U035 - Chlorambucil

U015 - Azeserine

U026 - Chlornaphazine
U140 - Isobutyl Alcohol
- U151 - Mercury

U044 - Chloroform

U002 - Acetone

U122 - Formaldehyde
U220 - Toluene

U239 -

Xylene

gHazardous wastes from nonspecific sources. -

Toxic hazardous wastes. ' 4
CAcute hazardous wastes. CRT :
dscintillation wastes using xylene as a solvent would be included in this

category. ' ' )
®Scintillation wastes using toluene as a solvent would be included in this

category. . ' : ,
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State or Federal sp]id-waste-releted permits or requiations that pertain
to the incinerator waste feed material or incinefetor reeidue ash. Prior
to any subsequent inspections, the inspector should become familiar with
the conditions of the permits or regulations. Dur1ng the 1nspection, the
inspector should identify any deviations from. the regulations or permit
conditions. These deviations should be documented in the inspection
report. A1l supporting data or photographs should also be recorded and
identified for possible followup activities. ‘After the inspection, the
inspector should report all observed environmental problems to his or her
immediate supervisor for notification of the‘appropriate Federal ar State
agency. - ‘ ‘

7.4 STARTUP AND SHUTDOWN PROCEDURES FOR HOSPITAL WASTE INCINERATORS AND
ASSOCIATED AIR POLLUTION CONTROL DEVICES .
Because each incinerator model is designed differently, design

criteria, operating parameters, and operating procedures will vary. This

kind of variation applies to the startup and shutdown procedures “
associated with the different incinerator types. Therefore, a discussion ~#
of the proper execution of these procedures is prnvided below on each of

the incinerator types discussed in Chapter 5. Additional1y, genera] -

discussions are presented on the proper startup and shutdown procedures

for wet scrubbers, dry scrubbers, and fabric filters. The 1nspector
should be well versed in the startup and shutdown procedures for all of
these types of equipment because emissions can be the highest during
startup and shutdown. The inspector should observe these procedures,
especially startup, during the inspection if at all poss1b1e.

Special concerns during startup include the following:

1. Assuring that all air pollution control equipment is online and
properly operating prior to initiating waste charq1ng, and

2. Assuring that the secondary combustion chamber is preheated and
above a minimum acceptable operating temperature before chargihg1(or
igniting for batch feed systems) waste.

7.4.1 Batch Feed Starved-Air Incinerator )

This type of incinerator, typicaily, is a small unit with a capacity
that may range up to 500 1b/h but is more typically less than 200 1b/h. ‘

The incinerator is operated in a "batch-mode," which entails a single
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charge at the beginning of the operating cycle, followed by combustion,
ash burnout, cooldown, and ash removal over a 12- to 24-h period. The
following sections describe the startup and shutdown procedures for a
batch feed starved-air incinerator. ﬂ

7.4.1.1 "Startup. Startup of the incinerator actud]1y”beg1ns with
removal of the ash generated from the previous operating cycle. The
following are guidelines for good operating"practice:5

‘1. The incinerator should be allowed to cool sufficiently so that it
is safe-fof the operator to remove the ash. This cooling can take as long
as 8 h. o -

. 2. The operator should exercise extreme caution since the refractory
may still belhot and the ash may contain local hot spots, as well as sharp
objects. : | : o
3. The ash and combustion chamber should not be sprayed with water
to cool the chamber because rapid cooling from water sprays can adversely
affect the refractory. , :

4. A fiat blunt shovel, not sharp objects that can damage the =
refractory material, should be used for cleanup. .

5. Avoid pushing ash‘into'the underfire air ports. -

6. Place the ash into a noncombustable heat resistant container,
i.e., metal. Dampen the ash with water to cool and minimize fugitive
emissions. , ‘ ‘

7. Assure that the ash door is securely closed and the integrity of |
the seal is maintained after ash removal is completed. ; ,

Prior to initiating charging, operation of the ignition and secondary
burners and combustion air blowers should be checked. The incinerator is
charged cold. Because these units generally are small, they are usually
manually loaded. The waste is loaded into the ignition chamber, which is
filled to the capacity recommended by the manufacturer. Typica11y, the
manufacturer will recommend filling the incinerator tomp]ete]y, but not
overstuffing the chamber. Overstuffing can result in blockage of the air
port to the combustion chamber and in premature ignition of the waste and
poor performance (i.e., excess emisSions) during startup. Overstuffing
aiso can result in blockage of the ignition burher port and démage to the
burner.  After charging js[comp]eted, the'chafge door is closed, the seal
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V1sua11y checked for irregularities, and the door is locked. Once
operation is initiated, no further charges will be made until thE'next
operating cycle is initiated, i.e., after cooldown and ash removal.

Prior to ignition of the waste, theLSecondary‘cembustion chamber is
preheated to a predetermined temperature by igniting the.secondary
burner. A minimum secondary chamber temperature of 1300°F is recommended
prior to ignition of the waste. Preheat takes from 15 to 60 m1nutes.11

After the secondary chamber is preheated, the secondary combust1on '
air blower is turned on to provide excess air for mixing with the
combustion gases from the ignition chamber.

The ignition chamber combustion air blower is activated ‘and the
primary burner is ignited to initiate waste combustion. When the.pr1mary‘
chamber reaches a preset temperature and the waste combustion is self-
sustaining, the primary burner is shut down. A typical temperature is
1100°F. ‘

The primary combustion air and secondary combustion air are adjusted
to maintain the desired primary and secondary chamber temperatures.
(Typically, this adjustment is automatic and can encompass switching from
high to low settings or comp1ete,mody1atioﬁ over an operating range.)

During operation, the primary burner is reignited if the ignition
chamber temperature falls be]owﬂa preset temperature. ‘Simi1ar1y, the
secondary burner is reduced to its lowest firing level if the secondary
chamber rises above a preset high-temperature sett1hg. Again, control of
the burners, like the combustion air, is typically automated. A .
barometric damper on the stack is used to maintain draft. Thekinefnerator
chambers should both be maintained under negative draft. |

7.4.1.2 Shutdown. After the waste burns down and all volatiles have
been released, the primary chamber combustion air level is increased to
facilitate complete combustion of the fixed carbon remaining in the ash.
The temperature in the primary chamber will continue to decrease
indicating combustion is complete. A typical burndown period is 2 to
4 h.® When combustion is compiete, the secondary burner is shut down.

Shutdown of the secondary burner, which initiates the cooldown
period, usually is automatically controlled to occur at a preset 1ength of
time into the cycle.®s’ The combustion air blowers are left operating to
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cool the chambers prior to subseqﬁent ash removal. The blowers4aretshut
down when the chambers are compléte]y cooled or prior to opening the ash
door for ash removal. Cooldown typically lasts 5to 8 h.°

As described in Chapter 3, appropriate safety precautions should be
taken when removing ash from the incinerator. including the use of
protective clothing, thick rubber orvplastic gloves, eye protection, and a
respirator or dust mask filter. The ash should'befgently removed with a |
rake and blunt shovel to prevent fugitive dust"emfssions and to prevent
damage to the refractory. ; | .

The final step in the cyc1é 1s'examiﬁation'of ash burnout qualify.
Inspection'of the ash is one tool the operator and inspector has for
evaluating incinerator performance. A )

7.4.2 Intermittent-Duty, Starved-Air Inc1nerators

' Intermittent-duty, starved-air incinerators typically are used for
“shift" type operation. The incinerator must be shutdown routinely for
ash-removal. Hence, there is a distinct operating cycle. The main
feature which distinguishes this type of incinerator from the batch
incinerator is the charging procedures which are used. The charg1ng
system is designed to accommodate muitiple charges safely throughout the
operating cyc]e rather than to rely on a single batch charge at the
beginning of the operating cycle. Either manual or automated charging
systems can be used. '

' 7.4.2.1 Startup. The residual ash from the previous operating cycle
must be removed before a cycie can be initiated. Ash removal procedures
are essentially the same as those described in Sect1on 7.5.1.1 for batch
mode incinerators. '

Before the operator inftiatés'startup, proper operation of the
primary and secondary burners and combustion air blowers should be
checked. The following steps are conducted during startup:

1. The primary and secondaky'burner(s) are ignited, and preheat of
the combustion chambers is initiated;

2. The secondary chamber must reach a predetermined temperature
- (e.g., 1400°F) before the incinerator is ready for charging. A minimum
warmup time of 30 to 60 minutes is recommended; énd

3. After the predetermined secondary chamber temperature is
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attained, the primary and secondary combust1on air b]owers are
activated. The 1nc1nerator 1s ready to be charged.

Stable combust1on can be maintained most read11y with a constant
thermal input to the incinerator. Feeding too much waste in a .charge
causes the incinerator to overload. These overloads can result in poor
burndown (because of waste pile buildup on the hearth) or can cause
excessive emissions because the rapid generation of\volati]es overloads
the capacity of the secondary chamber. Feeding too iittle waste results
in inadequate thermal input and consequent excessive auxiliary fuel
use.® The recommended charge frequency and quantity is 15 to 25 percent
of the rated capacity (1b/h) at 10- to 15-minute intervals.’*® Another
rule of thumb is to recharge the incinerator after the previous charge has
been reduced by 50 to 75 percent in volume.® Charging volume and
frequency will vary with waste composition, and the operator must use some
Jjudgment to determine appropriate rates. Monitoring the temperature ‘
profile of the combustion chambers will asSist‘the operafor in determining
the proper charging rates. m 4

After the last cﬁarge of the day is completed, the incinerator is set
to initiate the burndown cycle. The limiting factor on how long the
charging period can be sustained without initiating the burndown cycle is
the degree of ash buildup.on the hearth. Typically, the charging'period
is 1imited to 12 to 14 hours.® o

7.4.2.2 Shutdown. The burndown cycle is essentially the same as
that described for batch incineretors and is initﬁatedvafter the last
charge of the day is made. For 1nterm1ttent duty incinerators, the
burndown sequence can be initiated manual]y or automat1ca11y.

7.4.3 Continuous-Duty, Starved-Air- Inc1nerators

Continuous-duty incinerators have the capab111ty of cont1nuous1y
removing the ash from the incinerator hearth. Consequent]y, the
incinerator can be operated at a hear-steady-state condition by
continuously charging the unit at regularly timed intervals and,
similarly, by removing the ash at regu1ar1y timed interva]s. ‘

7.4.3.1 Startup. Startup procedures for continuous-duty
incinerators are essentially the same as those for the intermittent- duty
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incinerators. The chambers are first preheated before the 1n1t1a1 charge :
is loaded to the incinerator. '

7.4.3.2 Shutdown. Shutdown of the incinerator 1nv01ves stopping the
charging process and maintaining temperatures in the combustion chamber
until the remaining waste burns down to ash and is finally discharged from
the system in the normal manner.

7.4.4 Excess-Air Incinerators : _

Incinerators operating at excess-air levels in the primary chamber
1ikely will be used oniy for Type 4 (anatomicatl) wastes.’ Type 4 wastes
have a fairly consistent composition, contain high moisture levels, and

“have a Tow Btu value, Wide variations in Btu content are not expected,
and the combustion rate can be well controlled at excess-air levels. The
“incinerator is operated at high pr1mary combustion chamber temperatures
with constant use of auxiliary burners. ’ '

Typical applications include batch or intermittent operation;
continuous-duty operation with automatic ash removal is atypical. Startup
and shutdown of excess-air/patho]ogical'waste incinerators are briefly y;
discussed in this section. - |

7.4.4.1 Startup. Startup of the excess-air incinerator is similar
to startup for the batch-mode, starved-air incinerators. The secondary
chamber is first preheated to a predetermined chamber temperature. The
incinerator is then charged with the waste. | : '

The waste is. charged to the ignition chamber prior to burner ignition
or preheat of the ignitien chamber. The waste is placed on the hearth in
d manner to provide maximum exposure to the primary chamber burner
flame. Consequently, placing several components of the charge one on top
of the other is not good practice. The charging door is closed, and the
primary burner ignited. ‘ ' |

Additional charges, if any, are made only after the previous charge
has been significantly reduced in volume. The primary burner is shut of f

? before the charge door is opened. If necessary, the ashrbed'is stoked -
' before the new charge is added. "After the new charge is added, the door
. is closed and sealed and the primary burner reignited.

7.4.4.2 Shutdown. There is no burndown period in the operation of
excess-air/pathological incinerators. The degree of burnout achieved is
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dictated by the length of time that the primary burner is left in
operation. After complete destruction of the waste has.been hchieved (as
noted by visual observation through a viewport), the primary pufner is
shutdown. The secondary burner is not shut off until all smoldering from
residual material on the hearth in the primary chamber has ceased.® After
all smoldering in the ignition chamber has ceased, the secondary burner is
shutdown, and the incinerator allowed to cool. Once the incinerator is
cool, the ash residue is manuaily removed by shoJe]ihg and/or raking.
7.4.5 MWet Scrubbers | _ '

Proper opefation of a scrubber requires that the operator
(1) establish a fixed Tiquid flow rate to the scrubbing section,
(2) initiate gas flow through the system by starting a fan, and (3) set up
the 1iquid recirculation system so that suspended and dissolved solids
buildup does not create operating problems. Once the system has been
started and dperation has stabi]izedf little additional operator attention
will be needed, other than for routine operation and maintenance
activities. Operators should refer to the instruction manual provided by ~
the scrubber manufacturer for adjustment of site-specific operating
conditions. o

7.4.5.1 Startup. The following sequence must be adhered
to during startup of a scrubbing system to ensure proper operation:

1. Turn on the 1iquid recirculation system or Tiquid supply(s) to
the scrubber(s) and mist eliminator.

2. Adjust the Tiquid flow rates to those specified in the
instructions supplied by the Scrubber manufacturer. |

3. If the induced draft or forced draft fan feeding the scrubbing
system has a damper installed at its idlet or out]et; c]ose the damper.

4. Start the induced draft or forced draft fan feeding the scrubbing
system.

5. If the system is equipped with a damper, gradually open the
damper until the proper gas flow rate is established.

6. Again, recheck the liquid flow rate(s) and adjust as necessary.

7. Check the differential pressure across the scrubber and compare
with the design pressure drop specified in the manual. If the pressure
drop is too high, either the liquid flow rate or the gas ‘flow rate is.too
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high. If the system is'equipped with a damper, close the damper off
slightly until the differential pressure reaches the proper level, or if
it is not possible to decrease gas flow rates, decrease the 1iquid flow
rate to the scrubber until the proper differential pressure 1s
established. If the differential pressure is ‘too low across the scrubber,
e1ther the 1iquid rate is too low or the gas flow rate is too low. To
correct this condition, either‘increase the gas flow rate by opening a
damper, or increase the Tiquid flow rate to the scrubber.

8. Initiate the 1iquid bleed to treatment or disposal, as specified
in the manufacturer's manual. Ifibhe bleed is taken by an overflow from
the recirculation tank, the flow rate at this point is established:by the
rate at which makeup water is introduced to the recirculation tank. The
manufacturer's manual should show the anticipated water evaporation rate
in the scrubbing system. If, as an example, the evaporation rate is
1 gal1on per minute, and if you wish to establish a bleed rate of 1'gallon
per minute, it will be necessary to feed 2 gallons per minute of total o
water to the recirculation tank. The bleed rate is determined by the rates
at which the solids build up in the scrubbing system. These solids can be
either suspended or dissolved solids or both. A scrubber is capable of
handling a maximum of 3 percent (weight) suspended solids, and it is
suggested that the dissolved solids not exceed 10 berCent (weight). Based
on design data, a recommended bleed rate from the system should be
provided by the manufacturer. The operator should combine this figure
with the evaporation figures to give a total recommended makeup water rate
to the recirculation tank if an overflow type bleed system is used. If a
bleed system is provided from a slip stream off the pump feed1ng the
venturi scrubber, liquid makeup is normally provided by a level control
device in the recirculation tank. The f]qw rate required w111 be the same
as the flow rate required for the overflow bleed system. However, it is
only necessary to ensure that adequate water supply is available to the
level control device on a continuous basis.

7.4.5.2 Shutdown. To shut the system down w1thout overloading the
fan or causing any damage to the scrubbing equipment, the following
procedures should be adhered to: '
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1.  Shut off the induced draft or forced draft fan feeding the

scrubbing system.

2. MWait until the fan impeiler has stopped rotat1on and shutoff the
scrubbing water recirculation pump.

3. Shut off-the makeup water supply system.
7.4.6 Dry Scrubbers

Dry scrubbers either inject an alkaline slurry, which is subsequently
dried by the hot flue gas, or a dry alkaline powder into the flue gas
stream for acid gas control. Problems associated with startup and
shutdown of dry scrubbers are directly related to excess moisture in the
system. Excessive moisture refers to condensed water vapor and is a
function of the moisture content temperature, and resu1t1ng saturation of
the flue gas in the system. ‘Condensed water creates problems with solids
buildup due to the hygroscopic nature of the alka1ﬁne sorbent materials
and corrosion due to the corrosive nature of the salts, such as calcium
chloride, resulting from the acid/alkaline neutral1zation reactions.
Proper startup and shutdown procedures are intended to prohibit the 4
condensation of water vapor in the presence of the alkaline sorbent or the
reaction product salts. “

7.4.6.1 Startup. Prevention of condensation during startup can be
achieved by bringing the temperatures of the incinérator ;hd flue gas up
to normal operating Tevels before'injection of the slurry or dry sorbent.
Ideally, auxiliary fuel firing should be utilized téiachieve these temper-
atures before charging with wastes to prevent uncontrolled emissions of
acid gases. If the incinerator is started up with waste feed material,
slurry feed should be regulated to provide a minimum wet bulb/dry bulb
temperature difference of 90° to 100°F. This temperature differential
will prevent condensation and will allow efficient removal of the acid gas.

7.4.6.2 Shutdown. At shutdown the system will evehtua11y cool down
to ambient temperature. If the temperature cools below the saturation
temperature, condensation will occur. The approach to“preventing solids
buildup and salt corrosion at shutdown should be to eliminate, as much as
possible, the alkaline sorbent materials and reaction products from the
system before saturation temperatures are reached. Sorbent injection
should be terminated and the exhaust system allowed to purge itself of all
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sorbent and reaction products before the temperature coals to the
saturation point. To achieve this goal, auxiliary fuel-firing should be
utilized to maintain a minimum wet bulb/dry bulb temperaturé'difference of
90° to 100°F until all waste are combusted. The auxiliary fuel firing
should be continued long enough to maintain flue gas temperatures above
saturation until the system is purged of sorbent and reaction products.
Purging of the system should include a complete cleaning cycle for the
fabric filter before the system is allowed to cool. If the alkaline
" filter cake is retained on the bags, condensation can result in blinding
of the bags. . ' :
7.4.7 Fabric Filters , v

While the performance of a fabric ?i1ter'is dependent on proper
design, recordkeeping practices, and the timely detection of upset
'conditfons, pfoper operation and preventive maintenance procedures are
necessary to ensure satisfactory, long-term performance. This section
discusses general operating procedures that can minimize unexpected
malfunctions and improve the performance of the fabric filter. Preventives
maintenance practices are discussed in Chapter 4. Proper operating
procedures are important during startup, normal operation, shutdown, and
emergency conditions.

7.4.7.1 Startup. Prior to operation of a new fabric filter, all
components including the cleaning system, the dust-discharge system, and
the isolation dampers and fans should undergo a completg check for proper
operation. Clean ambient air should be passed through the system to con-
firm that all bags are properly installed. New bags are prone to abrasion
if subjected to high dust loadings and full-load gas flows, particularly
during the initial startup before the bags have the benefit of a dust
buildup cake to protect the fibers from abrasion or to increase their
resistance to gas flow. Full gas flow at high dust 1oadings can allow the
particulate matter to impinge on the fabric at high velocity and result in
abrasion that may shorten bag 1ife. In addition, the dust may penetrate
so deeply into the fabric that the cleaning system cannot remove it, and a
"permanent* pressure drop results. Bag abrasion may be prevented by
either (1) operating the incinerator at a low throughput and reduced gas
volume to allow the dust cake to build gradually or (2) precoating the
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bags to provide a protective cake before the 1nc1nerator exhaust is intro-
duced. Precoat materials may include either f1ya'h or pu]ver1zed 11mestone.‘

If the fabric filter is operated at temperatures below the dewpoint
of water and/or the hydrochioric acid formed by the combustion of
chlorinated plastics, ser1ous operating problems may arise. Narm, moist
gas that is introduced into a cool or cold fabric filter will cause
condensation on the bags or on the fabric filter shell. Condensation can
cause a condition known as "mudded" bags where the bags are blinded by
dust and moisture. The acid dewpoint depends on the amount of moisture
and acidic material in the gas stream. Condensation of acid can cause
corrosion of the fabric filter components, sticky particulate and cake-
release problems, and acid attack on some fabricso Preheating the fabric
filter to a temperature above the acid dewpo1nt wu11 prevent condensation
and enhance fabric filter performance. Because the incinerator goes
through a warmup period using natural gas or fuel oil burners priop to
waste combustion, the problems associated w1th condensation of water or
hydrochloric acid are unlikely to occur. If sufficient heat 1n the fabric;
filter collector is not obtained from the incinerator auxiliary burner
during startup, then additional auxiliary burners for preheating the
baghouse should be added.

Unstable combustion during startup can cause some carbon carryover,
which may result in a sticky particulate. This situation creates the
potential for fires in the fabric filter when a combustion sourcé‘and an
adequate oxygen supply are available. Therefore, during startup, the
fabric filter hoppers that collect the particulata should be emptied
continually. More importantly, unstable combustion conditions during
“startup should be minimized by going through proper incinerator startup
procedures. '

7.4.7.2 Shutdown. The top priority during shutdown of a fabr1c
filter is avoiding dewpoint conditions. Bag cleaning and hopper empty1ng
are lower priority items. :

When processes operate on a daily cycle, the last operation of the
day should be to purge moisture and acidic materials from the fabric
filter without passing through the dewpoint. In the case of a hdspita]
waste incinerator, the operator should leave the secondary chamber burner
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on for a few‘minutes after combustion is completed tovremove'moisture from
the fabric filter. Ambient air could then be drawn through the system to
purge the rema1n1ng combustion products.

After shutdown, 5 to 20 minutes of cleaning should be allowed in
pulse-jet systems. This procedure will help prevent blinding of the
bags. Additionally, continuing to operate the hopper discharge system -
while the cleaning system 1s in operation will minimize the potential of
_hopper pluggage.

It is important.to note that bypassing the fabric fi]ter during
startup, soot blowing, or an emergéncy may not be acceptable to the ,
applicable regulatory agency. Such occurrences should be investigated and
addressed'during the design stages of'development.

7.5 WASTE HEAT BOILER o |

Many hospital incinerator systems utilize a waste heat boiler for
producing steam. When a waste heat boiler is included in the incineration

system, the air inspector should be cognizant of the following additional
~items related to incinerator operation: : ' Y,

1. Boiler soot blowing cycle and - .

2. Use of the bypass stack. .

The inspector should find out what soot b]owing cycle is used by the
facility and should understand any spec1a1 provisions in the a1r regula-
tions related to soot blowing; e.g., does the opacity regulation allow one
6-minute period of increased opacity per hour to accommodate excursions
such as soot blowing? If poss1b1e, the inspector should observe the
~opacity of emissions during a soot blowing cyc]e.j ‘

-Typically, an incinerator/boiler system will 1nc1ude a bypass stack
(or duct) to allow the incinerator emissions to bypass the boiler when the
boiler is off-line or during an emergency situation (such as loss of power
to the induced draft fan). On incineration systems that include a waste
heat boiler but do not include an add-on air pollution control device, the
emissions to the atmosphere are‘hot significantly affected when the bypass
system is used. However, when both an add-on air pollution control device
and a boiler are part of the incineration system, the combustion gases’
typically bypass both the boiler and the air pollution control device whén
the bypass stack is used; bypassing the air pollution control device will
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affect the emissions to the atmosphere.’ Consequently, the air inspector
should be aware of any special permit conditions (on general provisions of
the regulations) relative to use of the bypass stack (i.e., bypassing the
air pollution control). The inspector should obtain information about the
facility's operating procedures, frequency of -use, and recordkeeping
procedures relative to use of the bypass stack. o
7.6 CITIZENS COMPLAINT FOLLOWUP

Air pollution agencies, including EPA, receive many citizens
complaints. Complaints should be welcomed by the Agency since they serve
to increase overall surveillance and provide ear]y warn1ngs of develop1ng
problems. Appendix-F provides a form which can be used to document |
citizen complaints.
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8.0 GLOSSARY

ABSORPTION. : The process by which gas molecules are transferred to a
liquid phase._ ,

ACID GASES.® Corrosive gases formed during combustion of chlorinated or
halogenated compounds, e.g., hydrogen chloride (HC1).

ACTUAL CUBIC FEET PER MINUTE (acfm) A gas flow rate expressed with
respect to temperature and pressure conditions.

ADIABATIC SATURATION.' A process in which an air or gas stream is
saturated with water vapor without adding or subtracting heat from -
the system.

AIR, DRY.® Air containing no water vapor.

ASH.“, The solid debris that is the byproduct of the combust1on of solid
mater1als.

ATOMIZATION.® The reduction of 1iquid to a fine spray.

BAROMETRIC SEAL.' A-column of liquid used to hydraulically seal a
.scrubber, or any component thereof, from the atmosphere or any other ~
part of the system. - '

BURN RATE.“ The total quantity of waste that is burned per unit of time
that is usua]]y expressed in pounds of waste per hour.

CHARGE RATE.? Quantity of waste material loaded into an incinerator over
a unit of time but which is not necessarily burned. Usually
expressed in pounds of waste per hour.

COCURRENT OR CONCURRENT."  Flow of scrubbing 1iquid in the same direction
as the gas stream.

COLLECTION EFFICIENCY. ' The ratio of the weight of po]lutant collected to
the total we1ght of pollutant entering the collector.

COMBUSTION ‘A thermal process in which organic compounds are broken down
into carbon dioxide (CO,) and water (H,0).

CONDENSATION.' The physical process® of converting a substance from the

- gaseous phase to the liquid phase via the removal of heat and/or the

application of pressure. _ .
CROSSFLOW.” Flow of scrubbing Tiquid normal (perpendicular) to the gas
stream. : -
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CYCLONE." A device in which the velocity of an inlet ‘qas’ stream is
transformed into a confined vortex from which inertial forces tend to
drive particles to the wall.

DAMPER. > An adjustable plate installed in a duct to regu]ate gas f1ow.

DEHUMIDIFY.' To remove water vapor from a gas stream.

DEMISTER." A mechanical device used to remove entrained water droplets
from a scrubbed gas stream.

DENSITY The ratio of the mass of an object to the volume of the
object.

DIFFUSION (AEROSOL).“ Random motién of particles caused by repeated
collisions of gas molecules. B

DRAFT.' A gas flow resulting from pressure difference; for example,
between an incinerator and the atmosphere, whfth moves the products’
of combustion from the -incinerator to thé‘atmosphere. (1) Naturatl
draft: the negative pressure created by the difference in density
between the hot flue gases and the atmosphere. (2) Induced draft:
the negative pressure created by the vacuum action of a fan or blowers
between the incinerator and the stack. (3) Forced draft: the
positive pressure created by the fan or blower, which supplies the
primary or secondary air. .

DRAG FORCE." Resistance of motion of an object through a medium.

DUST.? Solid particles less than 100 micrometers créated}by‘the breakdown
of larger particles. | '

DUST LOADING.’ The weight of solid particulate suspended in an airstream
(gas). Usually expressed in terms of grains per cubic foot grams
per cub1c meter, or pounds per thousand pounds of gas. '

ENDOTHERMIC.® A chemical reaction that absorbs heat from its
surroundings. For example: C+H,0+heat --> CO+H2 ‘

ENTRAINMENT.® The suspension of solids, liquid droplets, or m1st in a gas
stream. R |

EXCESS AIR INCINERATION." Controlled burning at greater than
stoichiometric air requirements.

EXOTHERMIC.” A chemical reaction that liberates heat to its
surround#ngs. Combustion is an exothermic reaction. For example:

‘C+0, --> CO,+heat . . |

8-2




@

FEEDBACK CONTROL.® An automatic control system in which information. about
the controlled parameter is fed back and used for control of another
parameter. , : o

FIXED CARBON.® The nonvolatile organic portion of. waste.

GRID.' A stationary support or retainer for a bed of pack1ng in a packed
bed scrubber. . o

HEADER A pipe used to supply and distr1bute 11qu1d to. downstream
outlets. ' :

HEAT RELEASE RATE. The energy re]eased oyer a unit of time during
combustion. Calculated as the heating value (Btu/pound)xburn rate
(pound/hour). Usually expressed as Btu/hour (Btu/h). ' '

HEATING VALUE." The amount of heat that is released when a material is
. combusted usually expressed as Btu/1b. : |

HUMIDITY ABSOLUTE. 2 The weight of waterkvapor.carried by a unit weight
of dry air or gas. :

HUMIDITY, RELATIVE.? The ratio of the absolute humidity in a gas to the
absolute humidity of a saturated gas at the same temperature.

HYDROPHILIC MATERIAL.® Particulate matter that adsorbs moisture.

INCINERATOR." A thermal dev1ce which combusts organic compounds using -
heat and oxygen. ' :

INDUCED DRAFT FAN.I ‘A fan used to move a gas stream by creating a
negative pressure. , |

INERTIA." Tendency of a particle to remain in a f1xed d1rect1on,
proport1ona1 to mass and ve1oc1ty.

INTERCEPTION." A type of aerosol collection related to impaction, in
which an aerosol impacts the side of an obstacle because of reduced
mobility across streamlines. : ' :

LIQUID-TO-GAS RATIO.’ The ratio of the 1iquid (in gallons per minute) to
the inlet gas flow rate (in acfm).

LIQUOR. A solution of dissolved substance in a 11qu1d (as opposed to a

- slurry, 1n which the materials are insoluble).

MAKEUP WATER.’ Water added to compensate for water losses resulting from
evaporation and water disposal. '

MIST ELIMINATOR.® Equipment that removes entrained water droplets
downstreamcfrom'a scrubber. ' ' ‘
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MOISTURE.“ Water contained in the waste wh1ch must be evaporated by the
heat generated during combustion.

OPACITY. Measure of the fraction of light attenuated by suspended
particulate. . :

PACKED-BED SCRUBBER.3 Equipment using small plastic or ceramic pieces,
with high surface area to volume ratios for intimate gas/1iquid
contact for mass transfer. |

PARTICLE. Sma11 discrete mass of solid or 11qu1d matter.

PARTICLE SIZE." An expression for the size of 11qu1d or solid particle
usually’ expressed in microns.

PARTICULATE EMISSION.® Fine solid matter suspended in combustion gases
carried to the atmosphere. The emission rate is usually expressed as B
a concentration such as grains per dry standard cubic feet (gr/dscf)
corrected to a common base, usually 12 percent CO,. »

PARTICULATE MATTER." As related to control technology, any material
except uncombined water that exists as a solid or 1iquid in the
atmosphere or in a gas stream as measured by a standard (reference) Vi
method at specified conditions.“The standard method of measurement |
and the specified conditions should be impiied in or included with
the particulate matter definition.

PATHOGENIC. Waste material capable of causing disease.

PATHOLOGICAL. Waste material relating to the study of the essential
nature of disease and generally altered or caused by disease.

PENETRATION.' Fraction of suspended particulate that passes through a
collection device. '

pH.l' A measure of acidity-alkalinity of a solution;fdetermined by
calculating the negative logarithm of the hydrogen ion concentration.

PRESSURE DROP.’ The difference in static pressure between two points due
to energy losses in a gas stream.

PRESSURE, STATIC." The pressure exerted in all directions by a fluid;
measured in a direction normal (perpendicular) to the direction of
flow. o

PRESSURE, TOTAL.® The algebraic sum of the velocity pressure and the
static pressure. |

PRESSURE, VELOCITY.® The kinetic pressure in the direction of gas flow.




PROXIMATE ANALYSIS." The determination of the amounts of vo1at11e matter,
fixed carbon, moisture, and ‘noncombustible (ash) matter in any given
waste material.

PYROLYSIS. The chemical destruction of organic materials in the presence‘
of heat and the absence of oxygen. _

QUENCH. Cooling of hot gases by rapid evaporation of water.

REAGENT.® The mater1a1 used to react with the gaseous pollutants.

RETENTION TIME." Amount of time the combustion gases are exposed to
mixing, temperature, and excess air for final combustion.

SATURATED GAS.l A mixture of gas and vapor to which no additional vapor
can be added at specified conditions. Partial pressure of vapor is
equal to vapor pressure of the 11qu1d at the gas vapor mixture
temperature.

SIZE DISTRIBUTION.' Distribution of particles of different sizes within a
matrix of aerosols; numbers of barticles of specified sizes or size
ranges, usually in micrometers.

SLURRY.' A mixture of liquid and finely divided insoluble solid Y

materials. A

SMOKE." Small gasborne particles resulting from incomplete combustion;
particles consist predominantly of carbon and other combustible
material; present in sufficient quantity to be observable
independently of other solids. »

SPECIFIC GRAVITY.' The ratio between the density of a substance at a
given temperature and the density of water at 4°C.

SPRAY NOZZLE.' A device used for the controlled introduction of scrubbing
11qu1d at predetermined rates, distribution patterns, pressures, and
droplet sizes. _

STANDARD CUBIC FEET PER MINUTE (scfm).3 A gas flow rate expressed with

. respect to standard temperature and pressure conditions. :

STARVED AIR INCINERATION. Controlled burning at less than stoichiometric’
air requirements. ' :

STOICHIOMETRIC. The theoretical amount of air required for: comp]ete
combust1on of waste to CO, and H,0 vapor.

STREAMLINE." The visualized path of a fluid in motion.

- 8<5 -




STUFF AND BURN. A situation in wh1ch the charg1nq rate is greater than
burning rate to the inc1nerator.

TEMPERATURE, ABSOLUTE.? Temperature expressed in degrees above absolute
zero. , o o i

VAPOR." The gaseous form of substances that are dorma11y in the solid or
liquid state and whose states can be changed either by increasing the
pressure or by decreasing the temperaﬁure.

VOLATILE MATTER. That portion of waste material which can be liberated
with the appiication of heat only.

REFERENCES FOR CHAPTER 8
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APPENDIX A.
INSPECTION CHECKLIST FOR WASTE CHARACTERIZATION
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INSPECTION CHECKLIST FOR WASTE CHARACTERIZATION

Date:s -
Inspectors name:
Agency affiliation:
Facility name: '
Address: |
- Facility contact person: Telephone No.

Refuse volume, 1b/d:

t 7 , Approxihate

Description of waste ' percent

General trash |

Garbage

Pathological

Red bag infectious
Heavy metals in waste, yes/no:
‘Total plastics content, percent:

‘Halogenated plasfics content, percent:
Estimated moisture content, percent:
Estimating heating value, Btu/lb:
Waste handling practices .

1. Are infectious waste properly bagged and marked, yes/no:

2. Are sharps contained in puncture resistant containers,:
- yes/no:

3( Are torn or ruptured "red bags" obvious, yes/no:
4., Are liquids leaking from the bags, yes/no:

5. Are all reasonable steps being taken to assure integrity of red
bags prior to charging to the incinerator?

Storage practices
1. Stprage_duration, days:
2. Storage area temperature, °F:
Comments:
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APPENDIX B.

INSPECTION CHEC_KLIST FOR INCINERATORS
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- Date:

APPENDIX B. INSPECTION CHECKLIST FOR- INCINERATORS .

Inspectors name:

Agency affiliation:

Facility name: . N

Address:

Facility contact person: ' ‘ | Telephone No.
Incinerator type/operating mode: ) \

Starved air
Excess air

Batch fed
Intermittent duty
Continuous duty

Charging rate, 1b/h:

No. of charges/h:

Is primary air system in good working order, yes/no:

Is secohdary air system, in good working order, yes/no:

Static pressure in primary chamber, in. w.c.:

Primary combustion chamber temperature, °F:

Secondary combustion chamber temperature, °F:
Exit gas oxygen level, %: '

Exit gas CO level, %:

Opacity CEMS inspected, yes/no, comments:
Visible emissions from stack, %: -

Fugitive visible emissions from ash removal:

(Attach Method 9 data form)
Other fugitive emissions observed:

Incinerator shell corrosion and/or hot spots, yes/no:

Audible air leaks, yes/no:

Ash quality:

Visual inspection of waste bed:

Visual inspection of secondary burner:
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Startup procedures:

1. Frequency: _ '
2. Temperature in secondary chamber before charging, °Fs

Shutdown pr&cedures:

1. Temperature in primary chamber at cutoff of secondary burners, °F:

Comments:
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INSPECTION CHECKLIST FOR VENTURI/PACKED-BED SCRUBBERS -

Date: -

Inspectors name:

Agency affiliation:

Facility name:

Address:

Facility contact person: ' Telephone No.
Stack emissions opacity, yes/no (see Method 9 form):

Process fugitives emission, opacity average:

Plume color:

Water vapor plume present (yes/no):

Fan vibration problem (yes/no):

Fan current, amperes:

Scrubber pressure drop, in. w.c.:

Mist eliminator pressure drop, in. w.c.:
Scrubber 1iquid flow rate, gpm: ‘

. Scrubber liquid pressure, psig:

Scrubber 1iquid pump current:

Audible pump cavitation (yes/no):
Nozzle pressure, psig:

Physical problems of scrubber (yes/nc):

Physical problems of ducting (yes/no):

Scrubber 1iquid effluent, pH level:

Recirculation tank pH level:

Recirculation tank percent suspended -solids:

Mist eliminator feed water percent suspended solids:

Gas temperature at scrubber inlet, °F:

Gas temperature at scrubber outlet, °F:

Comments:
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INSPECTION CHECKLIST FOR DRY SCRUBBERS

Date:
Inspectors name:
Agency affiliation: -
@ Facility name:
- Address: .
Facility contécg_person: ' : Telephone No.
Process fugitive emissions (yes/no): -
Plume color: ‘
Average opacity, percent:

Spray dryer

&

Approach-to-saturation temperature:
Inlet gas temperature, dry bulb °F:
Outlet)gas temperature, dry bulb °F:
Qutlet gas temperature, wet bulb °F:
Makeup reagent feed rate: . ) ' , ;
Recycle reagent feed rate:
Nozzle air pressure, ﬁsig:
Nozzle slurry pressure, psig:

Ory scrubber

Redgent feed rate:
Solids recycle rate:

Comments:

v
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INSPECTION CHECKLIST FOR PULSE-JET FABRIC FILTERS;M

Dates

Inspectors name:

Agency affiliation:

Facility name:

Address:

Facility contact person: ‘ Telephone No.
Stack emissions opacity, 6 min average: - '

Condensed water vapor plume, presence/absence:

Process fugitive emissions, average opacity:
Plume colors:

Pressure drop, baghouse compartment 1, in. w.c.:

Pressure drop, baghouse compartment 2, in. w.c.:

Pressure drop, baghouse compartment 3, in. w.c.:

Pulse cleaning cycle, min:

Pulse cleaning pressure, psi:

Baghouse gas inlet temperature, °F:

Baghouse gas outlet temperature, °F:

Solids discharge rate, 1b/h:

Clean side deposits (yes/no):

Comments:
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APPENDIX D.
METHOD 9 WORK SHEET
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APPENDIX E. SAFETY CHECKLIST

Waste handling

1. Is handling of red bags kept to a minimum? yes/no

2. Is the integrity of red bag waste maintained during handling?
yes/no '

= Operator protective equipment

1. Does the operator wear proper protective equipment?

a. Hard soled boats;

b. Thick rubber gloves;

c. Safety glasses;

d. Disposable or special coveral]s' and
e. Dust mask/resp1rator

Operating hazards

Are available safety hazards evident?

1. Spilled Tiquids in the waste handling area
2. Scrubber solution leaks, spills
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COMPLAINT FORM"

&
(plesss orint or tyDe!
Statement of Mr ‘ [Mrsl [Ms. r-l :
{Choen One Onmivi 1F et Namer 1888 Narme
»
Home Aadress
{Sweee Nuroen 1Catwe 12,0 Coaer
Maihing Address ‘ Tel. No.
111 Some As MO Enter  Serme ) . iHome)
8uminess Address :
{11 NOn® €nter None | T iCatvl,
Business Telepnone No. Extension

1 NAME OF COMPANY OR SOURCE.

st NOT R AOWA LSaVe Sienns

2 Nature of ermission comoisined of:  (Check box} Smoke D

Dust D Soot D Odors D Other D

Describe odor or emission:

TE§ Paini Shuna RONEN €94, BIC.!

3 Date ana ime emissions opserved

*iSoscity kg From . To arnram ana inciuos Date!

4 |t possipie, designate specific source

tEg. Stees, Tena Eict

5. Have vou or any member of your housenoid pecome 1li because of these emissions?

Yescj NQD

6. Descrive nature of iliness

7 State any camage gone to your property, home, furniture, automoptie, clothing, 1. e ee——

8. Wil you testify 1n court? Yes D No D {1 PO, ERMBIPIS CECIrB1ION ON (Everes LOR!
| declare undsr penaity of perjury that the above information 13 true ang correct.

E xecuted on 19 at

(Swnetures
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APPENDIX G. EXAMPLE INSPECTION REPORT

Facility Name: General Hospital
Address: | 516 Memorial Léne
o » Raleigh, North Carolina
I.D. No.: 28421 | '
Facility Contact: - Mr. George Brown
Titles ' Facility Engineer
Phone No.: ~ (404) 596-2431
Type of Inspection: Routine annual Level II inspection
Date: June 30, 1990
Times : 7:00 - 11:30 a.m. EDST
Inspector's Name: John Doe
Agency: | " U. S. Environmental Protection Agency
Region IV 7 4
Source Inspected: Incineration Facility

Background Information

General Hospital operates one Acme Model 200 controlled-air
incinerator rated at 300 1b per charge of refuse. The unit is controlled
by an Acme Model 300 venturi scrubber. The incinerator is subject to the
State incinerator emission reguiation, No. 4305, which limits particulate
emissions to 0.08 gr/dscf at 12 percent C0, and visible emissions to -
20 percent obaéity. The State operating permit stipulates that secondary
chamber combustion temperatures be maintained at a minimum of 1800°F with
a retention time of 2 seconds. The permit also stipulates that the
‘venturi scrubber be operated at a pressure drop of 20 in. w.c. with a
liquid-to-gas ratio of 8 galions per 1,000 actual cubic feet of exhaust
gas. The incinerator is operated in a batch mode. On a typical day,
operation of the incinerator starts around 7 a.m. with cleanout of ash
from the previous day. The unit is then charged with a mixture of general
hospital refuse and red bag waste and sealed. The incinerator secondary




‘chamber is then preheated for approximately 30 minutes with auxiliary fuel
firing. The waste charge is burned for a set time period of § hours and
allowed to cool down overnight for ash removal the following morning.
During the initial phases of the waste combustion, the waste material
provides the necessary heat, and the combustion is self-sustaining.
During the later phases of burnout, aux111aryifue1 burners are used to
maintain the necessary temperatures.
General Inspection Information .

On June 20, 1990, I phoned Mr. George Brown, Facility Engineer, and

notified him that a representative of the North Carolina Air Pollution
Coptro] Division (APCD) and I would be conducting an annual inspection of
the incineration facility on June 30, 1990. Because of the batch mode of
operation of the incinerator, notification of the facility was necessary
to obtain the ‘operating schedule to ensure that the important phases of
operation, including ash cleanout, chafging, and burndown, could be
observed.

On June 30, 1990, Mr. John Smith of the APCD and I arrived at the
facility at 7 a.m. and met with Mr. Brown. Both Mr. Smith and I presented
" our credentials and explained the purpose of the inspection. Mr. Brown
stated that the incinerator was used to burn both general refuse and red
bag wastes. He estimated that red bag wastes comprised approximately 40
percent of the waste burned. Mr. Brown was unable to provide an estimate
of the percentage of PVC plastics in the waste.

Facility Inspection
At approximately 7:45 a.m., Mr. Brown, Mr. Smith, and I moved to the

incinerator location. The incinerator is located on a concrete pad
approximately 75 feet from the loading dock. General refuse contained in
white plastic garbage bags was stored in two plastic bins on the loading
dock. A third plastic bin contained red bag wastes. The waste on the
dock represented the waste generated by the hospital the previous day for
incineration. The red bag wastes were approximate1y 30 to 40 percent by
volume of the total wastes to be incinerated. The control panel for the
incinerator contained maximum and minimum temperature thermostat settings
for both the primary and secondary chambers of the incinerator.
Temperature gauges for both chambers were also available on the control
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panel. The exhaust duct from the inéinerator passed through an adjustable
throat venturi scrubber followed by a cyclonic mist eliminator. The
venturi scrubber was equipped with a differential pressure meter and
1iquid flow meter. An induced-draft fan was located downstream of the
mist eliminator. The fan was equippéd with a static pressure gauge. The
exhaust gases were emitted through a 25-foot-tall steel stack.

Inspeqtion Findings _

I visually inspected each of the red bags on the loading dock. A1l
of the red bags were sealed with plastic ties. There were no tears or
punctures in the bags. No sharps Qere protruding through the bags, and no '
1iquids were leaking from the bags. Because of safety considerations, I
did not open any of the red bags to characterize their contents. The bags
were stored for one day on the dock at ambient temperatures (90°F max. on
June 30, 1990). I did not observe any garbage or refuse either on the
Toading dock or on the concrete incinerator pad. I also did not detect
any noticeable odors associated with the waste. Attachment 1 presents an
inspection checklist for the waste characterization. 4

At 8:00 a.m., the incinerator operator opened the charging door to
the incinerator and moved a large steel tray and several empty open drums
to the door of the unit. He then scraped the bottom ash into the tray
with a large hoe and shoveled the remaining ash into the drums. He
immediately wetted down the ash with a nearby water hose. I observed a
slight amount of visible fugitive dust emissions during removal of the ash
prior fo wetting. The tray and drums contained fine gray ash intermixed
with a small amount of glass bottles and metal cans and utensils. I did
not observe any non-combusted combustible material. The operator dumped
the wet bottom ash in a nearby dumpster for subsequent disposal at the
county landfill. While the doors were open, I looked inside the
incinerator (I did not enter the unit). There were no obvious missing.
chunks in the refractory. Openings to the primary chamber air supply
system did not appear to be plugged. |

At approximately 8:30 a.m., the operator rolled the piastic bins
containing the wastes to the incinerator. He manually tossed the red bag
- waste and the bdgs containing the general refuse onto the incinerator
hearth and closed the charging door. At 8:55 a.m., the operator ignited
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the secondary chamber auxiliary natural gas-fired burner to preheat the
secondary chamber. I observed that the control settings for the secondary
chamber were set for a minimum temperature of 1800°F and a maximum of
1975°F. While the secondary chamber was Heating up, the. operator started
the draft fan and turned on the water flow to the venturi scrubber. At
9:18 a.m., the operator ignited the primary cﬁamber burners. I noted that
the temperature gauge for the secondary chamber indicated a value of
1825°F. 1 observed that the control settings for the primary chamber were
at a minimum temperature of 1300°F and a maximum of 1500°F. At 9:43 a.m.,
I noted that the primary chamber auxiliary burner had shut off. The
temperature readout indicated a primary chamber temperature of 1425°F.
Hﬁi1e the incinerator was operating, I slowly circled the entire unit. I
did not observe any hot spots on the incinerator casing. Attachment 2
presents an inspection checklist for the 1nc1nerator.

After inspecting the incinerator, I visually inspected the ductwork
of the exhaust system. I did not observe excessive corrosion or
noticeable holes. I also did not locate any audible air leaks. I J
observed a pressure drop of 22 in.w.c. on the venturi scrubber pressure
gauge and a 1iquid flow rate of 45 gallons per minute. The draft fan
seemed to be operating properly. I did not observe ahy‘excessive '
vibrations.. The magnehelic indicated a static pressure at the fan of
25 in. w.c. Attachment 3 presents an inspection checklist for the venturi
scrubber.

At 10:30 a.m., I assumed a position 75 feet northeast of the stack
and took visible emission readings for 15 minutes. The stack had an
attached steam plume that dissipated approximately 40 feet from the
stack. Average opacity for the period was 6.5 percent. ‘Attachment 4
presents the visible emission observation form for the period.

Summary of Findings

1. Waste handling protedures compiied with EPA recommended
procedures. Infectious wastes were bagged in red plastic bags. I
observed no tears, ruptures, punctures, or leaking liquids from the
bags. Storage time for the wastes was a maximum of 24 hours. I observed

no 1litter, vermin, or obnoxious odors.




2. The State operating permit requires a min1mum secondary chamber
temperature of 1800°F. During my observat1ons, the secondary chamber
temperature fluctuated between 1810° and 1875°F.

3. The State operating permit requires a minimum gas retention time
in the secondary chamber of 2 seconds. During the State's initial
compliance test (May 1988), the gas retention time was 2.2 seconds while
burning a 243-1b charge of general refuse and red bag wastes. During the
test, the average secondary combustion chamber temperature was 1845°F and
the fan static pressure was 26 in. w.c. During this inspection, I
estimated a charge weight of approximately 250 1b. The obsefved fan
static pressure was 25 in. w.c. and the average secondary chamber
temperature was 1830°F. Although I was unable to actually measure the
flue gas volume, and as a result calculate the gas retention time, the
observed secondary chamber temperature and fan static pressure indicate
that the gas retention time in the secondary chamber should be similar to
the measured rate during the initial performance test.

4. The State operating permit requires a minimum venturi scrubber 7
pressure drop of 20 in. w.c. I observed a pressure drop of 20 in. w.c. as
indicated by the scrubber magnehelic. _

5. The‘State operating permit requires a minimum 13quid -to-gas ratio

- of 8 gallons per thousand actual cubic feet of flue gas. Dur1ng the

State's initial compliance test, the 1iquid-to-gas ratio was
8.2 gal/1,000 acf with a liquid flow rate to the venturi scrubber of
48 gal/min. During this inspection, I observed a 1iquid flow rate of
50 gal/min. Although I was unable to actually measure the flue gas
volume, and as a result the liquid-to-gas ratio, the observed Tiquid flow
rate indicates that the 1iquid-to-gas ratio should be similiar to the
measured rate during the initial performance test.

6. State regulations require that average opacity as measured by EPA
Method 9 not exceed 20 percent. I observed an average opacity of
6.5 percent for 15 minutes during the inspection. Opacity did not exceed
20 percent for any 6-minute period. ‘

7. 1 did not observe any documentable violations of applicable rules
and regulations during this inspection.
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INSPECTION CHECKLIST FOR INCINERATORS

Date: _&/30/90

Inspectors name: Johr DNoe

Agency affiliation: = - Re
Facility name: Genveral HOSP:'/'Q !
Address: _5/6 Mepmor/al hawe. Ra/e:’al\’ N.C.

Facility contact person: dir-%e_ Rrown _ Telephone No.#04)596-243|

Incinerator type/operating mode:

Starved air v
Excess air
‘Batch fed v

Intermittent duty
Continuous duty

Charging rate, 1b/h: 300 lbs — once per day

No. of charges/h: L per day

Is primary air system in good worki;lg order, yes/no: | Yes i,

Is secondary air system, in good working order, yes/no: v es

Static pressure in primary chamber, in. w.C.: ‘ N/A

Primary combustion chamber temperature, °F: _ /425°

Secondary combustion chamber temperature, °F: /18225°

Exit gas oxygen leveil, #: MLA

Exit gas CO level, %: _ M/A

Opacity CEMS inspected, yes/no, comments: N/A

Visible emissions from stack, %: : 6.5 .

Fugitive visible emissions from ash removal: e,y </ 55/, - 2-3s
(Attach Method 9 data form)

Other fugitive emissions observed: Nowe

Incinerator shell corrosion and/or hot spots, yes/no: Wo

Audible air leaks, yes/no: | WMo _

Ash quality: _£/'ve arayash - no obwribus uwburpeo| combustibles

Visual inspection of waste bed: N/A

Visual inspection of secondary burner: N /A




Startup procedures:

1. Frequency: L per day

2. Temperature in secondary chamber before charging, °F: |$25°

- Shutdown procedures:

1. Temperature in primary chamber at cutoff of secondary burners, °F:

M/A |
Comments: The /'Mc/u;;rgfo; quggred fo _be well maintained,
A There viou ‘ec) chunks Snv e

refractor £y or aw g Meéggé/e a/r [eaks




INSPECTION CHECKLIST FOR VENTURI/PACKED-BED SCRUBBERS

Date: 6/20/90

Inspectors name: O"o;/a'u Loe

Agency affiliation: EPA - Rea Jon T
Facility name: Geweral Hosg/tal
Address: _5/¢6 /e pmorial Lane ' ﬁg(g(g/( LLC.

Facility contact person: _Q;_ane Brown .'TeIephone'No.(t/oﬂszé—gtf.el N
Stack emissions opacity, yes/no (see Method 9 form): \/ €S

Process fugitives emission, opacity average: /va{/ve

Plume color: Grav

Water vapor plume present (yes/no) Nes

Fan vibration problem (yes/no): MO

Fan current, amperes: ~M/A — qu'ffc;_ﬁre ssyre A5 /v ow.C.
Scrubber pressure drop, in. w.c.: 2N

Mist eliminator pressure drop, in. w.c.: N/A

Scrubber 1iquid flow rate, gpm: 45 S
Scrubber 1iquid pressure, psig: N/A

Scrubber 1iquid pump current: M/A

Audible pump cavitation (yes/no): Mo

Nozzle pressure, psigs W7

Physical problems of scrubber (yes/no): Mo

Physical problems of ducting (yes/no): No

Scrubber liquid effiuent, pH 1eve1. . N/A

Recirculation tank pH level: ‘ M/A

Recirculation tank percent suspended solids: . MA

Mist eliminator feed water percent suspended solids: N /A

Gas temperature at scrubber inlet, °F: _ N /A

Gas temperature at scrubber outlet, °F: N/IA

- Comments: 74 Qé,ﬁ"ag/ ggg;ar-awce. of He scrubber oo mo
(ndleale aury Corrosion’ Problems. A1/ otomitored

Darameters zyer (a0 _aw gecep g_éLe rasgce of Hos'e

escreof o/g/-uvc e /”au /78 % ce

Fest.




TCOMPANY NAME u-w-l-----:..-.. - i | [ OBSERVATION DATE START TIME END TIME
| Gemeral Hosp: +a / '___ ¢ /30 /30 /0:30a,m,  [/0:45 -
STREET ADCRESS . ; {EGI 6 : 1§ | 30 1 48 COMMENTS
5/6 _Memorial Lane N ' :
12l 5t/0l 5 i 5 |7
Y ’ !STATE 'z:r-' 2 | ol & ! 'S 5
‘Rq/e/g[y M.C, A 27¢ 1 2 a ! I |
PHONE (KEY CONTACT) 'smaqsxnuuusen . 2 2 2 o
(F04) 596=243/ 294 %l sl slslsl e
pﬁoczz'ssscluwsm* ovgmjwzm S sltslsl 5
ANC i NErATOr A ' q'r‘;ca s 5 | /DI = |5
" Vertur, Sc.ruébﬁr' 7 g ‘ /OI /0‘ IS
DESCRIBE EMISSION POINT ' s c |0 | - | 5
a5 £k stee! stack - /v diameter [ | 2 |z | 5| 5
. , w| 5| s|sls
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER - I - | |
2.5 £4, Jsma 25 £+ e same S 1 5 170 /0
omm'c_;legmouoesmn DIRECTION FROM OBSERVER - 2| 0l /olsol &
sanr ++ € same | San Sw End samte ” 5 I/O-I 70 i /0
DESCRIBE EMISSIONS v
swn Steacly(® 5-/07> _ End Sqgme “ /2 I 01 72 l £
EMSSION COLOR 4 ¥ WATER DROPLET PLUME s| s| 5| 0| /0
Swart N End Same Agached Detacned 3 | -
romm?? PLUME AT WHICH OPACITY WAS DETERMINED 18
Lsmn 26257 dicopalion, &m  Same 7 .
DESCRIBE PLUME BAGKGROUND , 18
sen SKy , £nd Sgm e
BACKGROUND COLOA ™1 SKY CONDITIONS 19 |
swn B/ye Ea Same |Sen Clea, Ewm Same || 2 |
WINO SPEED WIND OIRECTION
st O-Smph B Sanoc | Sen ryw Emd Same 2 ' l
AMBIENT TEMP ' WET BULB TEMP | RM. percent 2 | | |
san 90°z EmM <ome I = | | |
Stacx SOURCE LAYOUT SKETCH | Oraw toren Ao | | |
== e @ |
o~ — =
28
X Emumsion Porm A k24 ‘
e Read here |
after stcam =
pluma 29 | l
-*
30 | l
OBSERVER'S NAME (PRINT)
* Observers Position |_John Doe
OBSERVER'S SIGNATURE IOATE
mnﬁj‘ Npe é/zcls/?o
( o TION
un Location Line U.S. EPA - Reason T :
CERTIFIED BY © DATE
Aocmommsommn wu.s. EPA I 4/,5/570

CONTINUED ON VEO FORM NUMBER




TECHNICAL REPORT DATA

*Please read [nstructions on tne reverse oetore compienng!

" EPAS3471-80-001 i ;- RECIFIENT'S ACCESSION N
1 .
4, TITLE AND SUBTITLE : iS. REPORT DATFi a .
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Hospital Waste Incinerator Field Inspection and Source ! February .98
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The document presents the following information: (a) basic inspection
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