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Title 40—Protection of Environment

CHAPTER 1—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER C—AIR PROGRAMS N

PART 61—NATIONAL EMISSION STAND-
ARDS FOR HAZARDOUS AIR POLLUTANTS

Asbestos, Beryllium, and Mercury

On March 31, 1971 (36 FR 5931), pur-
suant to section 112 of the Clean Air Act,
as amended, the Administrator published
an initial list of three hazardous air pol-
lutants which, in his_judgment may
cause, or contribute to, an increase in
mortality or an increase in serious ir-
reversible, or incapacitating reversible,
jliness. The pollutants were asbestos,
beryllium, and mercury. On December 7,
1971 (36 FR 23239), the Administrator
proposed standards for these pollutants,

Interested persons participated in the
rulemaking by giving testimony at publie
hearings and by sending comments to
EPA. Public hearings were held in New
York City on January 18, 1972, and in
Los Angeles on February 15 and 18, 1972,
A third hearing, scheduled to be held
in Kansas City, on February 1, 1972, was
canceled because of a lack of requests to
participate. Sixty-eight persons gave
testimony at the public hearings, and 56
persons sent comments to EPA. Repre-
sented were industries, universities, gov-
ernmental agencies—Federal, State, a.pd
local, and environmental groups. Copies
of the public hearing records are avail-
able at all EPA Regional Offices and at
the Division of Stationary Source En-
forcement, room 3220, 401 M Street SW.,
Washington, D.C. 20460, wherz copies of
the comments received are also available.

The bases for the Administrator's de-
terminations that asbestos, beryllium,
and mercury are hazardous, the deriva-
tions of the standards now adopted, the
Environmental Protection Agency’s re-

sponses to the significant comments

recelived, and the principal revisions to
the proposed standards are summarized
below. A more detailed statement is
available on request from the Emission
Standards and Enginering Division, En-
vironmental Protection Agency, Re-
search Triangle Park, N.C, 27711, Atten-
tion: Mr. Don Goodwin. In addition, the
Administrator is issuing information on
control techniques for asbestos, beryl-
lium, and mercury as directed by section
112(b) (2) of the act. Coples of these
documents may be obtained free of
charge from EPA Regional Offices.

ASBESTOS

Asbestos is a hazardous air pollutant
within the meaning of section 112, Many
persons exposed to ashbestos dust de-
veloped asbestosis when the dust concen-
tration was high or the duration of ex-
posure was long (1-7). A large number
of studies have shown that there is an
association between occupational ex-
posure to asbestos and a higher-than-
expected incidence of bronchial cancer
(8-30) . Asbestos also has been identified
as a causal factor in the development of
mesotheliomas, cancers of the mem-

References at end of article.
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branes lining the chest and abdomen
(30—47). There are reports of mesotheli-
oma associated with nonoccupational
exposures in the nelghborhood of as-
bestos sources (38, 42, 47, 48). An out-
standing feature has been the long
period, commonly over 30 years, between
the first exposure to asbestos and the ap-
pearance of a tumor (49, 50). There is
evidence which indicates that mesothli-
omas occur after much less exposure to
asbestos dust than the exposure associ~
ated with asbestos (51, 52).

It is not practicable, at this time, to
establish allowable numerical concentra-
tions or mass emission limits for asbestos.
Satisfactory means of measuring ambient
asbestos concentrations have only re-
cently been developed, and satisfactory
means of measuring asbestos emissions
are still unavailable. Even if satisfactory
means of measuring ashestos emissions
did exist, the previous unavailability of a
satisfactory means of measuring ambient
levels of asbestos makes it impossible to
estimate even roughly the quantitative
relationship between asbestos-caused ill-
ness and the doses which caused those il1-
nesses. This is 2 major problem, since
some asbestos caused illnesses have a 30-
year latency period.

EPA considered the possibility of ban-
ning production, processing, and use of
asbestos or banning all emissions of as-
bestos into the atmosphere, but rejected
these approaches. The problem of meas-
uring asbestos emissions would make the
latter approach impossible to enforce.
Either approach would result in the pro-
hibition of. many activities which are
extremely important; moreover, the
available evidence relating to the health
hazards of asbestos does not suggest that
such prohibition is necessary to protect
public health. For example, demolition of
any building containing asbestos fire-
proofing or insulating materials would
have to be prohibited as would the use of
materials containing even trace amounts
of asbestos which could escape into the
atmosphere.

Finally, the available evidence suggests
a gradient of effects from direct occupa~
tlonal, to indirect occupational exposure,
to families of workers exposed to ashestos
and persons in the neighborhood of as~
bestos sources—in all of which situa-
tlons asbestos concentrations are un-
doubtedly high by comparison with most
community air. This suggests that there
are levels of asbestos exposure. that will
not be associated with any detectable
risk, although these levels are not
known (53).

It is probable that the effects of as-
bestos inhalation are cumulative; that is,
low-level and/or Intermittent exposure
to asbestos over a Iong time may be
equally as important in the etiology of
ashestotic disease as high level and/or
continuous exposure over a shorter pe-.
riod. On the other hand, the available
evidence does not indicate that levels
of asbestos in most community air cause
asbestotic disease. Taking both these
consideratlons into account, the Admin-
istrator has determined that, In order to
provide an ample margin of safety to
protect the public health from asbestos,

it is necessa:ry to controt ;misslons from-'

major man-made sources of asbestos
emissions into the atmosphere, but that
it is not necessary to prohibit all
emissions.

In this determination, the Administra-
tor has relied on the National Academy
of Sciences’ report on asbestos (53),
which concludes: *“Asbestos is too im—
portant in our technology and economy
for its essential use to be stopped. But,
because of the known serious effects of
uncontrolled inhalation of asbestos min-
erals in industry and uncertainty as to
the shape and character of the dose-
response curve in man, it would be highly
imprudent to permit additional contami-
nation of the public environment with
asbestos. Continued use at minimal risk
to the public requires that the major
sources of man-made asbestose emission
into the atmosphere be defined and con-
trolled.”

The means of control used are limita-
tions on visible emissions with an option
in some cases to use deslgnated control
equipment, requirements that certain
procedures be followed, and prohibitions
on the use of certain materials or of cer-
tain operations. These means of control
are required because of the impossibility
at this time of prescribing and enforc-
ing. allowable numerical concentrations
or mass emission limitations known to
provide an ample margin of safety. The
alternative of no control of the sowrces
subject to this standard was rejected
because of the significant health hazard
of umregulated emissions of asbestos Into
the atmosphere from the designated
major sources.

It is- the Administrator’s judgment
that the asbestos sources subject to this
standard are the major sources of as-
bestos emissions. In the absence of quan-
titative emission data, the Administra-
tor’s judgment was based on an national
inventory of sources and emissions of
asbestos (54) and other reports (53, 55).
The asbestos ermnissions and emission
factors presented in the national inven-
tory were based on information obtained
from production and reprocessing com-
panies. This information inciuded pro-
duction figures, estimates of control
equipment efficiency and material bal-
ances; it did not include emission test
results. The major sources of asbestos
emissions were considered to fall into five
categories: (1) Mining and milling; (2)
manufacturing; (3) fabrication; (4) de-
molition; and (5) spraying. In deter-
mining which of these major sources
should be covered by the standard pro-
mulgated herein, the Administrator con-
sidered the effect other Federal regula-
tions will have on the emissions from
such sources and the proximity of such
sources to the public, In addition, the
Administrator considered comments on
the proposed standard and additional
technical data not availabie tefore pro-
posal. The following paragraphs explain
these considerations and the changes
made to the standard between proposal
and final promulgation.

The promulgated standard applies to
asbestos mills, selected manufacturing
operations, the use of spray-on asbestos
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materials, demolition operations, and the
surfacing of roadways with asbestos tail-
ings. The Administrator will continue to
investigate other existing and new
sources of asbestos emission and i any
of them are found to be major sources,
the standard will be revised to cover
them.

As applied to mines, the proposed
standard would have limited the emis-
sions {rom drilling operations and pro-
hibited vislble emissions of particulate
matter from mine roads surfaced with
asbestos tailings. The Bureau of Mines
has prescribed health and safety regula-
tions (30 CFR 55.5) for the purpose of
protecting life, the promotion of health
and safety, and the prevention of acci-
dents in open pit metal and nonmetaliic
mines. As related to asbestos mines, thess
regulations prohibit persons working in
a mine from belng exposed to ashestos
concentrations which exceed the thresh-
old limit value adopted by the American
Conference of Governmental Industrial
Hygienists, The regulations specify that
respirators shall not be used to prevent
persons from being exposed to asbestos
where environmental measures are avall-
able, For drilling operations, the regula~
tions require that the holes be collared
and drilled wet. The regulations recom-
mend that haulage roads, rock transfer
points, crushers, and other points where
dust (asbestos) is produced sufficient to
cause 2 health or safety hazard be wetted
down as often as necessary unless the
dust is controlled adequately by other
means. In the judgment of the Admin-
istrator, implementation of these regu-
lations will prevent asbestos mines from
belng a major source which must be cov-
ered by the standard promulgated here-
in. Furthermore, the public is sufficlently

* removed from the mine work environ-
ment that thelr exposure should be sig-
nificantly less than that of the workers
in the work environment, Accordingly,
the promulgated standard does not apply
to drilling operations or roadways at
mine locations.

For asbestos mills, the proposed stand-
ard would have applied to ore dumps,
open storage areas for asbestos materials,
tailings dumps, ore dryers, alr for proc-
essing ore, air for exhausting particulate
material from work areas, and any mill-
ing operation which continuously gen-
erates Inplant visible emissions. The
promulgated standard prohibits visible
emisslons from any part of the mill, but
it does not apply to dumps of asbestos
tailings or open storage of asbestos ores.
The Bureau of Mlines' regulations pre-
viously referenced and regulations issued
by the Occupational Safety and Health
Administration (20 CFR 1910.93a) pro-
tect workers from the hazards of air con-

taminants in the work environment. The

Qe sional Gafely and Health Admin-
s v rodanons vere promulyated
cn Jitre I, 1872, The rezudations are in-

tzndedd to protect the heaith of empioyees
D25l05 exposure by means of en-
gineerimg controls (i.e. isolation, enclo-
sures, «nd dust collection) rather thanby
personial protecilve equipment. It is the
‘judzment of the Administrator that
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measures taken to comply with the Bu-
reau of Mines and Occupational Safety
and Health Administration regulations to
protect the health of persons who work
in proximity to dumps and open storage
areas will prevent the dumps and storage
areas from being major sources of asbes-
tos emlsslons.

The proposed standard would have ap-
plied to buildings, structures, or facilities
within which any fabricating or manu-
facturing operation is carried on svhich
involves the use of asbestos materials.
Comments received on the proposed
standard indicated that the requirements
for fabricating and manufacturing oper-
ations were confusing. Much of the con-
fusion was created by the use of terms
suchk as “any,” “continuously,” and
“forced gas sireams.” The promulgated
standard is more definitive as to applica-
bility of the provisions. The promulgated
standard prohibits visible emlissions from
the nine manufacturing operations
which, in the judgment of the Adminis.
trator, are major sources of «sbestos. The
promulgated standard does not cover
fabrication operations. Of all fabrication
operations, only those_operaiions at new
construction sites are considered to be
major sources of asbestos emissions. The
Occupatlonal Safety and Health Admin-
istration regulations specify that all
hand- or power-operated tools (le, saws,
scorers, abrasive wheels, and drills)
which produce asbestos dust be provided
with dust collection systems. In the judg-
ment of the Administrator, implementa-
tion of these regulations will prevent
fabrication operations from being a
major source which must be covered by
the standard promulgated herein.

The proposed standard would have
prohibited visible emissions of asbestos
particulate material from the repair or
demolition of any bullding or structure
other than a single-family dwelling.
Comments indicated that the no visible
emission requirement would prohibit re-
pair or demolition In many situations,
since It would be impracticable, f not
impossible, to do such work without cre-
ating visible emissions. Accordingly, th
promulgated standard specifies certain
work practices which must be followed
when demolishing certain buildings or
structures. The standard covers institu-
tional, industrial, and commerclal build-
Ings or structures, including apartment
houses having more than four dwelling
units, which contain friable asbestos ma-
terial. This coverage is based on the Na-
tlonal Academy of Sciences’ report (53)
which states, “In general, single~-family
residential structures contain only small
amounts of asbestos insulation. Demoli-
tion of industrial and commercial build-

ings that have been fireproofed with.

asbestos-containing materials will prove
to he an emission source in the fubure,

2quiring control measures.” Anartmenst
es with four dwelling unis o iess are
considered to be equivalent to single-
family residential structuires. The stand-
ard requires that the Admin'sirator be
notided at least 20 days prior to the com-
mencement of demolition.

The proposed standard would ha\}e

lmited emilssions from a number of
sources by stipulating that such emis-
slons could not exceed the amounts which
would be emitted from the source if the
source were equipped with a fabric Siter;
or, In some cases, a wet-collection air-
cleaning device. This would have required
a standardized emission-measuring tech-
nique, which Is not currently available,
The promulgated standard prohibits visi-
ble emissions which contain asbestos and
provides the option of using specified
alr-cleaning methods. The existence of
particulate asbestos material in a gas
streamn vented to the atmosphere can be
determined by collecting a sample on a
filter and analyzing it by microscopy
techniques. The proposed standard stated
that the alr-cleaning requirement would
not be met If a number of listed faults,
e.g., broken bags, leaking gases, thread-
bare bags, existed and it required that
collection hoppers on some baghouses be
emptied without generating visible emis-
stons. Comments received suggested that
this negative approach tended to make
the quality of air-cleaning operations de-
pendent upon the ability of EPA-te an-
ticipate and to Include in the standard
all the factors which would constitute
improper methods. Since the intent was,
and is, to require high quality air-clean-
ing operations, the promulgated standard
requires proper installation, use, opera-
tion, and maintenance without precisely
defining the means to be used.

The proposed standard would have

prohibited the spraying of any material -

contalning asbestos on 2ny portion of
a building or structure, prohibited the
spraying of any material containing as-
bestos In an area directly open to the
atmosphere, and lUmited emissions from
all other spraying of any material con-
taining asbestos to the amount which
would be emitted if specified air-cleaning
equipment wers used. Comments re-
ceived pointed out that this standard
would: (1) Prohibit the use of materials
containing only the trace amounts of
asbestos which oceur in numerous nat-
ural substances, (2) prohibit the use of
materials to which very small quantities
of asbestos are added In order to enhance
thelr effectlveness, and (3) prohibit the
use of materials in which the asbestos s
strongly bound and which would not gen-
erate particulate asbestos emissions, The
promulgated standard applies to those
uses of spray-on asbestos materials
which could generate major emissions of
particulate asbestos material. For those
spray-on materials used to insulate or
fireproof buildings, structures, pives, and
conduits, the standard limits the ashestos
content to no more than 1 percent, Ma-
terials currently used contain from 10-
to 8)-percent asbestos. The intent of the
1-percent iimit is to ban the vie of 2~
terizais which contain iznificans quanti-
ties of asoestcs, but o 2ilow the use of
materials which would: (1 Contain trace
amounts of ascestos which occur in
numerous natural substances, and (2)
Include very small quantities of a2sbesios
(less than 1 percent) added to enhance
the material’s effectiveness. Althouch a
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standardized reference method has not
been developed to quantitatively deter-
mine the content of asbestos in a ma-
terial, there are acceptable methods
available, based on electron microscopy,
which independent laboratories have de-
veloped. Determining the asbestos con-
tent of a material with these methods
costs approximately $300, and the results
are accurate within plus or minus 50
percent; these limits on accuracy were
taken into account in establishing the
1-percent limitation.

The proposed standard would have
prohibited the surfacing of any roadway
with asbestos tailings. The promulgated
standard applies to all roadways except
those on ore deposits; these roadways are
temporary, and control measures taken
to comply with the Bureau of Mines reg-
ulations prevent them from being a
major source which must be covered by
the standard promulgated herein. At this
time, the application of asbestos tailings
to public roadways is not widely prac-
ticed, but because of the close proximity
of roads to the public, & ban on using
asbestos tailings on roadways is included
in the promulgated standard to avoid a
future problem and stop the practice
where it is followed, The term “surfac-
ing” is defined to include the deposit of
ashestos tallings on roadways covered
with snow or ice; therefore, this practice
is prohibited.

Consideration was given to including
provisions in the standard requiring
proper disposal of the asbestos material
generated during demolition and col-
lected in control devices used to comply
with the requirements of this standard.
It was decided that this was not neces-
sary because the Occupational Safety
and Health Administration regulations
(29 CFR 1910.93a(h)) include house-
keeping and waste disposal requirements.
These regulations require that any as-
bestos waste, consigned for disposal, be
collected and disposed of in sealed im-
permeable bags or other closed, imperme-
able containers.

The potential environmental impact of
the promulgated standard was evalu-
ated, and it was concluded that the
standard will not cause any adverse ef-
fects. The potentially adverse environ-
mental effects of the standard are:

(1) The asbestos-materials which will
be collected in control devices and gen-
erated during demolition will have to be
disposed of or recycled.

(2) Materials, such as mineral wool,
ceramic wool, and fiberglass, will be sub-
stituted for asbestos presently contained
in spray-applied fireproofing and insulat-
ing materials,

In some manufacturing operations, a
major portion of the asbestos-material
collected by fabric filters is either re-
eycled to the process or is marketed for
cther uses. For example, one asbestos tex-
tile miil recycles large quantities of
longer-iiber asbestos for process use and
sells more than 90 percent of the remain-

ing collected materials to a brake lining_

manufacturer. Consequently, a signifi-
cant portion of the Increased quantities
of *waste” ashestos materials which will
result from the implementation of the

RULES AND REGULATIONS

standard will not require disposal. Where

disposal is required, the Occupational
Safety and Health Administration regu-~
lations (29 CFR 1910.93a(h)) require
that any asbestos waste, consigned for
disposal, be collected and disposed of in
sealed Impermeable bags or other closed,
impermeable containers. The contamina-
tion of ground water supplies with asbes-
tos from landfill disposal is not consid-
ered a potential problem.

The substitution of ceramic wool, min-
eral wool, and fiberglass for asbestos Is
not now known to be a problem. There
is no evidence that these materials cause
hesalth effects in the concentrations found
in occupational or ambient environments.

Although the standard was not based
on economic considerations, EPA is
aware of the impact (55) and considers it
to be reasonable, Costs among the various
sources covered by the standard are quite
variable. Although the standard may ad-
versely affect some individual plants or
companies which are marginal opera-
tlons, it appears that such effects will be
minimal and the impact to the asbestos
Industries as a whole will not be large.
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BervLLIUM

Beryliium is a hazardous alr pollutant
within the meaning of section 112. The
proven effects of airborne beryllium ma-~
terlals on human health include both
acute and chronic lethal inhalation ef-
fects (1, 2), as well as skin and conjunc-
tival effects (2), InsufBcient dais are
a.v:\i_'\ble to incriminate b‘”‘}luh:ﬂ 03 8
Mmoo onoeinogen (4, 2) bul the ﬁck of
2chanism £ r the total elimina-
o1 ..e" tkum body burdens, and the
suliing possibly long resldence time
27 enhance the opportunity for cancer
-'\ uction. -The Beryllum Registry now
coniuns over 820 proven cases of beryl-
ium-related disease (3), but since many
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of these were most likely due to exposure
prior to the Institution of controls, proper
assessment of the perlod of exposure is
not always possible (1, 2); 1t is known,
kowever, that chronic beryllium disease
1s associated not only with activities in-
volving extraction processes, but also that
64 registry cases resulted from exposure
during machining operations on beryl-
lum materials (3). There are at least 45
cases of nonoccupationallyincurred dis-
eases on file with the registry, of which
approximately half have been fatal (3),
and retrospective studies of the concen-
trations of beryllum that resulted.in
some cases of chronic beryllium disease
from nonoccupational exposure have
concluded that the lowest concentration
which produced disease was greater than
0.01 zg/m® and probably less than 0.10
pg/m? (4),

In 1949, when it became apparent that
beryllium was a toxic material, the
Atomic Epergy Commission adopted &
limit for berylium concentrations in
commumity air (l.e., 0.01 zg of beryllium
per cubic meter of air averaged over a 30~
day period) (2). Beryllium refining com=-
panies holding contracts with the AEC to
operate AEC-owned refinery facilities
and expand thelr own refinery capacity
to meet AEC's beryllium requirements,
were required to observe the community
alr Imit. With the termination of these
contracts in the 1961-63 period due to
a reduction in ABC requirements for
beryllium, the refineries were no longer
subject to the AEC community air limit
The AEC's health and safely- require-
ments, however, have continued to apply
to all ALC-owned facliitles, some of
which fabricate and assemble beryllium

ris.
paIn the period since the implementation
of the AEC guideline, no reported cases
of chronic berylium disease have oc~
curred as a result of community exposure,
and the Committee on Toxicology of the
National Academy of Sclences concluded
that tHe AEC guidellne imit represents a
safe level of exposure (1).

Accordingly, the Administrator has de-
termined that in order to provide an
ample margin of safety to protect the
public health from beryllium, sources of
beryllium dust, fume, or mist emissions
into the atmosphere should be controlled
to Insure that ambient concentrations
of beryllium do not exceed 0.01 pg/m?>—
30-day average.

The beryllium standard covers extrac-
tion plants, foundrles, ceramic manufac-
turing plants, machine shops (processing
beryllium or beryllium alloys contalning
in excess of 5 percent beryllium) and
disposal of beryllium-containing wastes.
Most afected beryllium sources are Hm-
ited to emissions of not more than 10
grams per duay. Tals level wos determined
through d!s;:e:::on estimates s e level
which wouid protect against the occur-
rence of 30-day average ambpient concen-
trations exceeding 0.01 «g/m'. The
sources covered by tne standard ave the
only known ones that could result in am-~
blent bersllium concentrations in excess
of 0.01 xg/m? The assumptions and equa-~
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tions used to make the dispersion es-
timates are given in the Background In-
formation Report for Asbestos, Beryl-
Hum, and Mercury (APTD-0753), pub-
lished at the time the standards were
proposed.

Rocket testing facilities are requu:ed
to meet the limit of 75 microgram-min-
utes per cubic meter, accumulated dur-
Ing any period of 2-consecutive weeks.
The limlt for rocket testing facilities is
the same as that developed in 1966 by
the Committee on Toxicology of the Na~
tional Academy of Sciences for protec-
tion of off-site personnel from intermit-
tent exposures to soluble beryllium com-
pounds arising from the firing of rocket
motors (1).

The proposed standard did not include
a provision on open burning of beryllium-
containing waste., The promuigated
standard includes a ban on open burning
of beryllium-containing waste. This
change was made because information
received after proposal indicated that
such sources can cause ambient concen-
trations of beryllium Inx excess of 0.01
pg/m* and because it is not possible to
control the emissions from open burning.
The promulgated standard does allow
disposal of berylllum-containing waste
in Incinerators which are controlled so
as not to exceed the 10-gram-per-day
limit. The disposal of beryllium-contzin-
ing explosive waste is included in the
standard covering rocket testing.

The proposed standard would have
covered all machining operations which
use alloys containing any amount of be-
ryllium. Comments were received which
claimed that numerous machining opera-
tions use alloys containing low concen-
trations of beryllinm and do not exceed
the 10-gram-per-day emission limita-~
tion. An Investigation of these com-
ments revealed that alloys which inciude
beryllium either contain a large amount
(greater than 60 percent) or a small
amount (less than 5 percent), and that
approximately 8,000 machining opera-
tions use the low beryllum content al-
loys. Tests were conducted by the Agency
to determine the beryllium emissions
from the operations which use the low
berylllum content alloys (e.g. stamping,
tube drawing, milling, and sawing). The
results indicated that even if the emis~
slons were vented to the outside sair,
which they ordinarily are not, they would
be significantly below the 10-gram-per-
day emission limitation. After consider-
Ing these results and the administrative
burden i the standard applied to such
a large number of sources, the proposed
standard was changed to exempt the
machining operations which use alloys
containing less than 5-percent beryllium.

The proposed standard would have al-
lowed all sources of beryllium to choose
hetween me-: ting the 10-zram-ner-cay
emission limuit nad complving by uze of
ambiznt meonitoring to insur na2d the
0.01 pz/m’ 30-day average Is never ex-
ceeded. After reconsidering the provosed
standard and the difficuity Interent in
using ambient air quality data, as op-
posed to emisslon data, as a regulatory
tool, it was decided to limit the use of
ambient data as 2 means of compliance
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to those sources which have demon-
strated over a reasonable past period
that they can meet and have met the
ambient Umitation. Therefore, the stand-
ard being promulgated herein allows the
ambient option only to existing sources
which have 3 years of current ambient
alr quality data which demonstrate to
the Administrator’s satisfaction that the
0.01 ug/m?level can be met in the vicinity
of the source. A minimum of 3 years of
data was judged to be necessary to dem-
onstrate that the amblent guideline of
0.01 pg/m® (30-day average) can be met
because of the possibllity of monthly,
seasonal, and even annual variations in
ambient levels caused by variations in
meteorology and production. The exist-
ing sources which could qualify or this
option are four beryllum extraction
plants and, possibly, & small number of
machine shops. These sources were de-
signed or modified to facilitate compli-
ance with the 0.81 zg/m amblent limit.
The potential environmental impact of
this standard was evaluated and it was
concluded that the standard will not
cause any adverse effects, Beryllium is
& very expensive material, and most gas
streams emitting significant quantities
of beryllium are controlled with high ef-
ficlency dry collectors, and the collected
material is recycled or sold back to the
primary producers, Wet collectors are
rarely used strictly as an afr pollution
control device, but more often as an ex-
‘traction process control device allowing
recycle of waste liquids to the process.
Absolute filters are often used as final
filters and collect small quantities of
beryllium from very low concentration
gas streams. These filters are usually
buried in company owned or segregated
dumps or stored in unused mines or
buildings, Most of the solid wastes are
prepackaged prior to burial to prevent
escape of beryllium to the environment,
Although the standard Is not based on
economic considerations, EPA is aware of
the economic impact (5) of the stand-
ard. Since most of the sources of beryl-
Hum emissions are already controlled and
in compliance with the standard, the
economic impact will be very small,
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MERCURY

Mercury is a hazardous air pollutant
within the meaning of section 112. Ex-
posure to metallic mercury vapors may
cause central nervous system injury, and
renal damage (I, 3). Experience with
mercury vapor comes almost exclusively
from animal experiments and industrial
exposures. Animal (rat) data indicate a
risk of accumulation in critical systems
upon prolonged exposure, with a poten-
tial, for example, for selective brain dam-
age (2, 3). Prolonged exposure to about
100 micrograms mercury per cubic meter
of air involves a definite risk of mercury
intoxication (3).

To determine the ambient air level of
mercury that does not impair hesalth, the
airborne burden must be considered to-
gether with the water- and food-borne
burdens, An expert group concluded,
based on Its analysis of several episodes
of mercury polsoning in Japan, that 4
micrograms of methylmercury per kilo-
gram of bodywelght per day would result
In the iIntoxication of a sensitive adult;
application of a safety factor of 10 yielded
an acceptable exposure of about 30 mi-
crograms per day for a 70-kilogram man,
and this level is also belleved to provide
satisfactory protectlon against genetic
lesions, and polsoning of the fetus and
of children (4).

It should be noted that methylmercury
1s considered to be by far the most haz-
ardous mercury compound, particularly
via the ingestion of fish in which it has
been concentrated through the food
chaln, (3, §Y. The Environmental Protec-
tion Agency, in view of the present lim-
ited knowledge as to the effects of in-
haled mercury in the general population,
and in order to best assure the requisite
“ample margin of safety to protect the
public health,” has concluded that 1t is
prudent to consider exposures to methyl-
mercury (diet) and mercury vapor (air)
to be equivalent and additive. It has been
estimated that from average diets, over
a considerable period, mercury intakes of
10 micrograms per day may be expected
(6), so that, in order to restrict total
Intake to 30 micrograms per day, the
average mercury intake from air would
have to be limited to 20 micrograms per
day. Assuming inhalation of 20 cubic
meters of air per day, the alr could con-
tain an average daily concentration of
no more than 1 microgram of mercury
per cubic meter.

‘The standard promulgated herein reg-
ulates the only two sources, mercury ore
processing facllities and mercury cell
chlor-alkall plants, which have been
found to emit mercury in a manner that
could cause the amblent concentration to
exceed the inhalation effects Iimits of 1
microgram per cubic meter. The stand-
ard limits emissions from these facilities
to not more than 2,300 grams rer day.
The emission Emit of 2,300 groms per
day was derived from dispersion esti-
mates as the level which would protect
against the violation of an average dally
ambient concentration of 1 microgram
per cubic meter. The sssumptions and

References at end of article,

"equations used to make the dispersion

estimates are given in the Backsround
Information Report for Asbestos, Beryl-
lium, and Mercwry (APTD-0753), pub-
lished at the time the standards were
proposed.

Many mercury cell chlor-alkali plant
cell rooms present severe source testing
problems due to thelr design and con-
struction. Such sources may either recon-
struct the cell room so that accurate
source tests can be made or employ
housekeeping and maintenance practices
that minimize mercury emissions from
the cell room. Source test data and cal-
culations have indicated that when such
practices are used, 1,300 grams per day
is a reasonable estimate of emissions
from the cell room. Therefore, when this
option i3 chosen, an emission of 1,300
grams per day will be assigned to the cell
room. This permits emissions of not more
than 1,000 grams per day from the hydro-
gen and end box ventilation streams com-
bined.

Compliance with the standard will be
determined by the EPA reference method
or FEPA-approved substitute methods,
Where a chlor-alkali plant chooses the
housekeeping and maintenance practices
option, determination of complance of
the cell room emission will be based on
the use of EPA-approved practices. A lst
of approved practices may be obtained
from EPA on request to.regional offices.

The only major change in the mercury
standard is the introduction of the above
option of assigning an emission number
to the cell room provided certain house-
keeping and maintenance requirements.
are met. When this option is chosen, test-
ing is not required for emissions from the
cell room. This optlon is offered because
comments, testimony, and EPA source
testing experience indicated that most
existing cell rooms cannot be accurately
tested for mercury emissions. Accurate
emission tests are unduly complicated
and costly because of the cell room
configuration.

Some of the changes suggested In writ-
ten comments and public hearing testi-
mony were considered by EPA but not
made. The most significant one involved
the environmental chemistry of mercury,
that is, environmental mercury in the at-
mosphere Is transformed to mercuric
oxide by the action of ultraviolet radia-
tion, and since mercuric oxide is not as
toxic as elemental mercury, the stand-
ard should be less stringent. This argu-
ment is based on laboratory experiments
under controlled conditions with gener-
ated radiation. The reaction cited in the
testimony occurs when elemental mer-
cury Is frradiated with ultraviolet Hght
with a wavelength of 2,537 angstrom (A).
Naturally occwrring ozone in the upper
atmosphers atsorbs light in the ultra-
violet region below 2,000 A; {7) hence tre
wavelengtn of ultraviolet necessary for
the reaction is absent in the ambient at-
mosphere, and the reaction does not pro-
ceed at as high a rate as implied by the
submitted testimony, Field measurements
of both mercury vapors and particulate
mercury in ambient air indicate that as
much as 96 percent of the mercury de-
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tected was in an elemental vapor form
(data collected by EPA at the Federal
Building In Moundsville, W. Va.).

The Environmental Protectlon Agency
recognizes that mercury and its com-
pounds constitute a multimedia conta-
pounds constitute a multimedia contam-
ination problem, le. strong evidence
alter its natural distribution in the en-
vironment; that such uses may cause or
hasten additional deposits into water
or soil over and above those occurring
naturally, thereby building up environ-
mental concentrations; and the mercury
levels accumulate in the biota, with the
result that potentially dangerous residue
levels are reached in foods consumed by
man and animals,

Current data on the environmental
transport of mercury do not permit a
clear assessment of the effect of mercury
emissions into the atmosphere on the
mercury content in the aquatic and ter-
restrial environments, Results of ongoing
research will determine if there is a need
for more comprehensive control of mer-
cury emissions into the air. The stand-
ard promulgated herein is intended to
protect the public health from the effects
of inhaled mercury.

The environmental impact of this
standard was evaluated and it was con-
cluded that the standard will not cause
any adverse effects since the control of
mercury emissions to the atmosphere
will have only minimal impact on other
areas of environmental concern. The
simplest control for mercury emissions to
the atmosphere is cooling to condense
the mercury. This cooling can be indirect
or direct. By indirect cooling, the mer-
cury condenses and is retained for re-
cycle or sale. By direct cooling with a
water scrubber, the water is usually re-
circulated after using centrifugal or
gravitational separation to remove the
mercwry. The water cannot be reused
indefinitely and eventually requires addi-
tional treatment to remove the mercury.
In most cases, such treatment facllities
are already being utilized to meet water
quality standards.

A widely used control device for par-
ticulate mercury emissions is the mist
eliminator. Residues in these devices are
removed by gravity and washing with a
recycled liquid., Another control method
is chemical scrubbing. In this system,
scrubbing liquids are continuously made
up while waste materials are usually re-
cycled to the process feed solutions. Re-
cycling of these liquids avoids significant
contamination of water with mercury
residues.

The use of adsorption beds is a highly
efficient control method for removing
mercury from gas streams. T'wo primary
types are =available: (1) Chemically
traated activaied carbon beds, and (2)
I sieves, nxlost of the mercury

- 4 vy activated carbon can he re-
claimed by rerorting the carbon but tais
usuaiiy destroys the carbon structure
and necessitates disposal. Some small
amount of residual mercury will remain
with the carbon, but it is tightly bound

and Is not easlly transferred into the air
or water. Regenerative molecular sleves
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do not cause a waste disposal problem
because the sieves can be regenerated
in place without retorting and can be
reused many times.

Although the standard was not ba.se_d
on economic considerations, EPA is
aware of the impact (8) and considers it
to be reasonable. Because mercury Is an
international commodity, world prices
determine the fortunes of the domestic
mercury mining industry. Historically,
mercury prices fluctuate greatly in re-
sponse to small changes in- demand or
supply. Domestic mercury mines are con-
sidered high-cost producers in relation to
foreign producers. Because the average
price has dropped from $404 per flask
in 1969 to approximately $320 currently,
the number of domestic mercury mines
in operation has dropped sharply from
109 in 1969 to six or seven in March 1973.
As long as the price of mercury remains
below marginal costs of production (gen-
erally about $400), the remaining domes-
tic mines will be ill equipped to absorb
any cost Increases.

The total chlor-alkali industry com-
prises 68 plants. Approximately 28 are
mercury cell plants and account for
about 27 percent of the U.S. production
of chilorine and caustic.

The future of the chlorine-caustic in-
dustry appears healthy. Demand for
chlorine is expected to grow at an annual
rate of 6 percent projected from 1971,
Demand for caustic soda will grow at
least at the same rate as chliorine, and
perhaps faster, Prices for chlorine and
sodium hydroxide have been rising
steadily tiwrough the sixties into 197I.
Based on these trends, the cost of control
to comply with tixe mercury standard will
be passed forward to the consumer, Use
of these two basic commodities is so di-
verse that any price Increases will be
well dispersed through all manufacturing
activities,
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GENERAL PROVISIONS

The standards promulgated below are
applicable to new, modified, and existing
sources. Any new or modified source must
comply with the standards upon begin-
ning operation. Any existing source must
comply with the standards within 90
days after promulgation, unless a waiver
of compliance s granted.

After considering the proposed general
provisions and the comments received on
them, the Administrator made several
changes which are included in the stand-
ards promulgated below. A new section
was added to specifically require new sta-
tionary sources to notify the Administra-
tor before beginnning operation. The
requirements for source reporting and
request for waiver of compliance were
combined into one section. The time for
submitting the source report was ex-
tended from 30 to 90 days to provide
sources with more time to complete the
information required. Appendix A was
added to provide sources a description
and format of the information required.

The proposed standards required all
sources of mercury and beryllium to test
their emissions within 3 months of the
effective date and at least once every 3
months thereafter; a provision was in-
cluded to allow the Administrator to
waive the periodic tests for sources in
compliance with a standard. The stand-
ards promulzated below rejuire the ini-
tial test within 90 days of the effective
date and include a provision to allow the
Administrator to waive this requirement
if the source is meeting the standard or
has requested a waiver of compliance,
Periodic tests are not required unless
specifically requested by the Administra-
tor. The Administrator may cancel a
waiver of emission tests and may require
a test under the authority of section 114
of the Act at any time. Appendix A speci-
fies the information which a source must
provide the Administrator when applying
for & waiver of initial emission testing,

The standards promulgated below do
not require the owmer or operator to
request a waiver of compliance before a
specific date. However, the owner or op-
erator should submit the request within
30 days after the effective date of the
regulation to be assured that action will
be taken on the waiver application prior
to the 90th day after the effective date.
Continued operation in excess of a stand-
ard after the 90th day without a waiver
is a violation of the act.

The Administrator may grant an exist-
ing source a waiver, permitting a period
of up 1o 2 years for comvliance, nrovided
that stens wulbataen durime IR
p2rod (o assure o he heaisit ol
sous wid ke protectod feom ifaminens
endavgerment and providad thot such
period is necessary for the inztaliation of
controls. To be granted a waiver of com-
pliance, a source must submit a wiztten
request to the Administrator and pro-
vida certain information to assist the
Admlnistrator in making a judzment.
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Within 60 days after receiving a request,
the Administrator will notify the owner
or operator of approval or intention to
depy the waiver. Any waiver of com-
pliance granted by the Administrator will
be in writing and specify conditions the
source must meet during the waiver
period. If the Administrator intends to
deny a request, the owner or operator
will be given a specifled time to provide
additional information or arguments
prior to final action on the request. Final
action on a request will be in writing by
the Administrator, and if denied, will in-
clude reasons for denial.

The President may exempt any new,
modified, or existing stationary source
from compliance with the standards for
a period of up to 2 years, provided the
technology is not available to implement
the standards and the operation of such
source is required for reasons of national
security. Also, the President may grant
exemptions for additional periods of 2
Yyears or less.

The construction of a new source or
modification of an existing source cov-
ered by these standards cannot begin
without approval of the Administrator.
To obtain approval, the owner or opera-
tor of such sources must apply in writing
to the Administrator. Within 60 days,
the Administrator will notity the owner
or operator of approval or intention to
deny approval, If the Administrator in-
tends to deny approval, a specified time
will be given to provide additional infor-
mation or arguments prior to final action
on the application. The final action on
any application will be in writing by the
Administrator, and if denied, will in-
clude the reasons for denial.

Although the demolition of buildings
or structures containing asbestos ma-
terial and the spraying of asbestos ma-
terial will in many cases be modifications
of existing stationary sources, the Ad-
ministrator’s approval is not required be-
fore beginning such operations. Section
112(c) (1) of the act specifies that no
person may construct any new source or
modify any existing source “* * * unless
the Administrator finds that such source
if properly operated will not cause emis-
sions in violation of such standard.” The
demolition and spraying provisions are
expressed in terms of procedures to be
followed. Therefore, if the source is prop-
erly operated, it will be complying with
the standard, and there is no need for
the Administrator to make a finding with
respect {0 each new source subject to
these provisions.

Each source covered by these stand-
ards is required to submit to the Admin-
istrator within 90 days after promulga-
tion certain information pertaining to its
operation. Changes in the information
must be submitted within 30 days after
the changs, 2xcept where the change is
considered a modifcation. Then the re-
quirements for a modifled source are
applicable.

Three terms are associated with deter-
mining compliance by means of source
testing: (1) Reference method, (2)
equlvalent method, and (3) alternative
method. Referenice methods are the pre-
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ferred methods of sampling and analyz-
ing used to determine compliance. The
reference methods for beryllium and
mercury are included in appendix B to
this part. An equivalent method is any
method of sampling and analyzing which
has been demonstrated to- the Admin-
istrator's satisfaction to have a con-
sistent and quantitatively known rela-
tionship to the reference method under
specified conditions. An alternative
method is any method of sampling and
analyzing which does not meet all the
criteria for equivalency but which can be
used in specific cases to determine com-
pliance. Alternative methods may be ap-
proved by the Administrator for source
testing; however, in cases where deter-
minations of compliance using an alter-
native method are disputed, use of the
reference method or its equivalent will
be required by the Administrator. An ap-
proved alternative method for beryllium.
is included in appendix B hereto.

All emission data provided to or ob-
tained by the Administrator ju carrying
out these regulations will be available to
the public. Records, reports, or informa-
tion other than trade secrets will be
available to the public.

Pursuant to section 112(d) (1) of the-

act, the Environmental Protection
Agency Intends to delegate the author-

ity to implement and enforce national .

emission standards (except with respect
to stationary sources owned or operated
by the United States) for hazardous air
pollutants to any State which submits an
adequate procedure to the Administrator.
The requisite procedure for requesting
such delegation will be issued in the
future by the Environmental Protection
Agency.

The regulations for the national emis-
sion standards for asbestos, berylllum,
and mercury are hereby promulgated ef-
fective upon promulgation (April 6,
1973).

Dated: March 30, 1973.

RosErT W, FrI,
Acting Administrator,
Enzvironmental Protection Agency.

A new Part 61 is added to Chapter 1,
Title 40, Code of Federal Regulations, as
follows:

Subpart A—General Provisions

Applicability.

.Definittons.

Abbreviations,

Address.

Prohibited actlvities.

Determination of
modification.

Application for approval of construc-
tion or modification.

Approval by Administrator.

Notificatlon of startup.

Source reporting and walver request.

Waiver of compliance.

Emission tesis and moctitoring.

Waiver of emission tesis.

Source test and analytlcal methods.

61.15 Avallabllity of information.

61.16 State authority.

Subpart B—National Emission Standard for
Asbestos
6120 Applicability.
61.21 Definitions.

61.01
61.02
61.03
61.04
61.05
61.06 constructon or
61.07

61.08
61.09
61.10
61.11
61.12
61.13
61,11

- 61.33

Sec. BN

6123 Emlssion standard. -

61.23 Alr cleaning,

61.24 Reporting. - -
Subpart C—National Emission Standard for

Berylllum o

Applicablitty, - ’

Definitions.

Emission standard. ~

Stack sampling.

61.34 Alr sampling, "

Subpart D—Natfonal Emission Standard for

61.30
61,31
61.32

- Beryllium Rocket Motor Firing

61.40
61.41
61.42
61.43

Applicabliity,

Definitions.

Emission standard.

Emission testing—rocket fring or pro-
pellant disposal.

61.44 Stack sampling.

Subpart E—Nationat Emission Standard for
Mercury

61.50 Applicability.

61.51 Definitions. .

61.52 Emission standard. -~

61.53 Stack sampling.

Appendix A—Compliance Status Information.

Appendix B--Test Methods.

Method 101—Reference method for determi-
nation of particulate and gaseous mercury
emissions from stationary sources (air
streams).

Method 102—Reference method for determi-
nation of particulate and gaseous mercury
emisstons from stationary sources (hydro-
gen streams).

Method 103—Beryllhum screening method.

Method 104—Reference method for determi-
nation' of beryllium emissions from sta-
tlonary sources.

AvTHORITY: 43 U.S.C. 1857¢~T.
Subpart A~-General Provisions
§ 61.01 Applicability.

‘The provisions of this part apply to
the owner or operator of any statlonary
source for which a standard is prescribed
under this part. -

§ 61.02 Definitions.

As used in.this part, all terms not de-
fined herein shall have the meaning given
them in the act:

{a) “Act™ means the Clean Alr Act (42
US.C. 1857 et seq.).

(b) “Administrator” means the Ad-
ministrator of the Environmental Pro-
tection Agency or his authorized repre-
sentative.

{c) “Alternative- method” means any
method of sampling and analyzing for an
alr pollutant which does not meet all of
the criteria for equivalency but which has
been demonstrated to the Administra-
tor’s satisfaction to, in specific cases, pro-
duce results adequate for his determina-
tion of compliance. .

(d) “Commenced” means that an own-
er or operator has undertaken a con-
tinuous programm of construction or
modification or that an owner or operator
has entered Into a contractual obligation
to undertake and complete, within a rea-
sonable time, a continuous program of
construction or modification.

{e) ““Compliance schedule” means the
date or dates by which a source or cate-
gory of sources is required to comply with
the standards of this part and with any
steps toward such compllance which are
set forth in a walver of compliance under
§ 61.11.
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(fy “Construction” means fabricatlon,
erection, or Installation of a stationary
source.

(g) “Effective date” ls the date of
promulgation in the FeperaL REGISTER
of an applicable standard or other regu-
lation under this part.

(h) “Equivalent method” means any
method of sampline and analyzing for
an air pollutant which has been demon-
strated to the Administrator’s satisfac-
tion to have a consistent and quantita-
tively known relationship to the reference
method, under speciﬁed conditions.

(1) “Existing source” means any sta-
tionary source which is not a new source.

(j> “Modification” means any physical
change in, or change in the method of
operation of a stationary source which
increases the amount of any hazardous
air pollutant emitted by such source or
which results in the emission of any
hazardous air pollutant not previously
emitted, except that:

(1) Routine maintenance, repair, and
replacement shall not be considered
physical changes, and

(2) The following shall not be con-
sidered 2 change in the method of
operation:

(1) An increase in the production rate,
if such increase does not exceed the op-
erating design capacity of the stationary
source;

(i) An Increase in hours of operatlon.

(k) “New source’ means any stationary
source, the construction or modification
of which is commenced after the publl-
cation in the FPEpERAL REGISTER of pro-

.posed national emission standards for
hazardous air pollutants which will be
applicable to such source.

(> “Owner or operator” means any

person who owns, leases, operates, con--.

trols, or supervises a stationary source.

(m) “Reference method” means any
method of sampling and analyzing for
an air pollutant, as described in ap-
pendix B to this part.

(n) “Startup” means the setting in
operation of a stationary source for any
purpose.

(o) “Standard” means a national
emission standard for a hazardous air
pollutant proposed or promulgated under
this part.

(p) “Stationary source” means any
building, structure, facility, or Installa-
tion which emits or may emit any alr
pollutant which has been designated as
hazardous by the Administrator.

§ 61.03 Abbreviations.

The abbreviations used in this part
have the following mesnings:
°C—Degrees Centigrade.
cfm—Cubic feet per minute.
ft*—Square feet,
fv'—Cudic feet,
°1"—D'=f ree> Fahrenheit,

m--Cuidic meter.
nm—:Iianometer,
oz—0unees.
v/v—Volume per volume.
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yd*—Square yards.
w.g.—Water gage.
inHg--Inches of mercury.
inH-O—Inches of water,
g—Grams.
mg~—Miliigrams.
N—Normal.

°R—Degree Rankine.
min—Minute
sec—Second.
avg.—Average,
1.D.—Inside diameter.
0.D.—Outside diameter.
ug—Microzrams (10~ gram).
o, —Percent.
Hg—Mercury.
Be-—Beryllium.

§61.04 Address.

All requests, reports, appllcations. sub-
mittals, and other communications to
the Administrator pursuant to this part
shall be stbmitted in duplicate and ad-
dressed to the appropriate regional office
of the Environmental Protection Agency,
to the attention of the Director, Enforce-
ment Division. The regional offices are as
follows:

Region I (Connecticut, Maine, Massa-
chusetts,. New Hampshire, Rhode Island,
Vermont), John F. Kennedy Federal
Building, Boston, Mass, 02203.

Region II (New York, New Jersey,
Puerto Rico, Virgin Islands), Federal
Office Building. 26 Federal Plaza (Foley
Square), New York, N.Y.. 10007.

Region I (Delaware, District of Co-
lumbia, Pennsylvania, Maryland, Vir-
ginia, West Virginia), Curtis Building,
Sixth and Walnut Streets, Philadelphia,
Pa. 19106.

Region IV (Alabama, Florida, Georgia,
Mississippi, Kentucky, North Carolina,
South Carolina, Tennessee), Suite 300,

1421 Peachtree Street, Atlanta, Ga.
30309.

Region V (Llinois, Indiana, Minne-
sota, Michigan, Ohio, Wisconsin),
1 North Waucker Drive, Chicago, Iil.
60608,

Region VI (Arkansas, Louisiana, New
Mexico, Oklahoma, Texas), 1600 Pater-
son Street, Dallas, Tex. 75201.

Region VII (Iowa, Kansas, Missour,
Nebraska), 1735 Baltimore Street, Kan-
sas City, Mo. 64108.

Region VIOII (Colorado, Montana,
North Dakota, South Dakota, Utah, Wy-
oming), 916 Lincoln Towers, 1860 Lin-
coln Street, Denver, Colo. 80203,

Region IX (Arizona, California,
Hawail, Nevada, Guam, American
Samoa), 100 California Street, San

Francisco, Calif, 94111.

Region X (Washington, Oregon, Idaho,
Alaska), 1200 Sixth Avenue, Seattle,
Wash. 93101,

§ 61.05 Prohibited activities.

(a) After the effective date of any
standard prescribed under this part, no
owner or nperator shall construct or mad-
iy any »aitonary sonrce suojact to such
standard wezhout firse obtaining written
approval of thie Administrator in accord-
ance wlth this subpart, except under an
exempiion granted by the President
under section 112(c)(2) of the act.
Sources, the construction or modification

8827 .

of which commenced after the publica-
tion date of the standards proposed to
be applicable to such source, are subject
to this prohibition.

(b) After the effective date of any
standard prescribed under this part, no
owner or operator shall operate any new
source in violation of such standard ex-
cept under an exemption granted by the
President under section 112(c) (2) of the
act.

(c) Ninety days after the effective date
of any standard prescribed under this
part, no owner or operator shall operate
any existing stationary source in viola-
tion of such standard, except under a
waiver granted by the Administrator in
accordance with this subpart or under
an exemption granted by the President
under section 112{(c)(2) of the act.

(d) No owner or operator subject to
the provisions of this part shall fail to
report, revise reports, or report sowrce
test results as required under this part.

§ 61.06 Determination of eonstructivn
or modification.

Upon written application by an owner
or operator, the Administrator will make.
a determination of whether actions taken
or intended to be taken by such owner
or operator constitute construction or
modification or the commencement
thereof within the meaning of this part.
The Administrator will within 30 days
of receipt of sufficient information to
evaluate an application, notify the owner
or operator of his determlination.

§ 61.07 Application for approval of
construction or modification.

(a) The owner or operator of any new
source to which a standard prescribed
under this part is applicable shall, prior
to the date on which construction or
modification is planned to commence, or
within 30 days after the effective date
in the case of a new source that already
has commenced construction or modifi-
cation and has not begun operation, sub-
mit to the Administrator an application
for approval of such construction or
modification. A separate application shall
be submitted for each stationary source.

(b) Each application shall include:

(1) The name and address of the ap-~
plicant.

(2) The location or proposed location
of the source.

(3) Technical information describing
the proposed nature, size, design, operat~
ing design capacity, and method of oper-
ation of the source, including a descrip-
tion of any equipment to be used for
control of emissions. Such technical in-
formation shall include calculations of
emission estimates in sufficlent detail to
permit assessment of the validity of such
calculations.

§61.08

Approv.xl by Admini~trator.

> Adm x.bv"luu. A, L
2ipt of suiicizas nin
ate an application uiader 3

: 31.07,
notify the owner or operator of approval
or intention to deny approval of con-
struction or modification.

(b) If the Administrator determines
that a stationary source for which an
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application pursuant to § 61.07 was sub-
mitted will, if properly operated, not
cause emissions in violation of a stand-
ard, he will approve the construction or
modification of such source.

{¢c) Prior to denying any application
for aporoval of construction or modifica-
tion pursuant to this section, the Admin-
istrator will notify the owner or operator
making such application of the Admin-~
istrator's intention to issue such denial,
together with:

(1) Notice of the information and

findings on which such intended denial.

is based, and

(2) Notice of opportunity for such
owner or operator to present, within such
time limit as the Administrator shall
specify, additional information or argu-
ments to the Administrator prior to final
action on such application.

(d) A final determination to deny any
application for gpproval will be in writ-
ing and will set forth the specific grounds
on which such denial is based. Such final
determination will be made within 60
days of presentation of additional infor-
mation or arguments, or 60 days after
the final date specified for presentation,
if no presentation is made.

(e) Neither the submission of an ap-
plication for approval nor the Admin-
istrator’s granting of approval to con-
struct or modify shall:

(1) Relleve an owner or operator of
legal responsibility for compliance with
any applicable provision of this part or
of any other applicable Federal, State,
or local requirement, or

. (2) Prevent the Administrator from
implementing or enforcing this part or
taking any other action under the act.

§ 61.09 Notification of startup.

(a) Any owner or operator of a source
which has an initial startup after the
effective date of a standard prescribed
under this part shall furnish the Admin-
istrator written notification as follows:

(1) A notification of the anticipated
date of initial startup of the source not
more than 60 days nor less than 30 days
prior tosuch date.

(2) A notification of the actual date
of initial startup of the source within 15
days after such date.

§ 61.10 Source reporting and waiver re-
quest.

(a) The owner or operator of any
existing source, or any mnew source to
which a standard prescribed under this
part is applicable which had an initial
startup which preceded the effective date
of a standard prescribed under this part
shall, within 90 days after the effective
date, provide the following information
in writing to the Administrator:

(1) Name and address of the owner
or operator. .

(2y Tue lecation of the source.

(3) TW2 vpe of hazardous peiiutants
emitted by the stationary source.

¢4) A Pbrief description of the nature,
size, céesign, and method of operation of
the stationary source including the op-
erating desizn capacity of such source.
Identif{y each point of emission for each
hazardous pollutant.
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(5)" The average weight per month of
the hazardous materials being processed
by the source, over the last 12 months
preceding the date of the report.

(6) A description of the existing con-
trol equipment for each emission point.

() Primary control device(s) for each
hazardous pollutant.

(ii) Secondary control device(s) for
each hazardous pollutant.

(iii) Estimated control efficiency (per-
cent) for each control device.

(7) A statement by the owner or oper-
ator of the source as to whether he can
comply with the standards prescribed in
this part within 90 days of the effective
date.

(b) The owner or operator of an exist-
ing source unable to operate in compli-
ance with any standard prescribed under
this part may request a waiver of com-

* pliance with such standard for a period

not exceeding 2 years from the effective
date. Any request shall be in writing and
shall include the following information:

(1) A description of the controls to
be installed to comply with the standard.

(2) A compliance schedule, including
the date each step toward compliance will
be reached. Such list shall include as a
minimum the following dates:

(1) Date by which contracts for emis-
sion control systems or process modifica-
tions will be awarded, or date by which
orders will be issued for the purchase
of component parts to accomplish emis-
sion control or process modification;

(1) Date of initiation of onsite con-
struction or installation of emission con-
trol equipment or process change;

(1ii) Date by which onsite construe=
tion or installation of emission control
equipment or process modification is to
be completed; and

_(iv) Date by which final compliance is
to be achieved.

(3) A description of interim emission
control steps which will be taken during
the waiver period. .

(¢) Changes in the information pro-
vided under paragraph (a) of this section
shall be provided to the Administrator
within 30 days after such change, except
that if changes will result from modifica-
tion of the source, as defined in § 61.02
(}), the provisions of §61.07 and § 61.08
are appllcable. .

(d) The format for reporting under
this section is included s appendix A of
this part. Advice on reporting the status
of compliance may be obtained from the
Administrator.

§ 61.11 Waiver of compliance.

(a) Based on the information provided
in any request under § 61.10, or other in-
formation, the Administrator may grant
a waiver of compliance with a standard
for a period not exceeding 2 years from
the eTective date of such standard.

(») Such waiver will be in writing and
will:

(1) Identify the stationary source
covered. ’

(2) Specify the termination date of
the waiver. The waiver may be termi-
nated at an earlier date If the conditions

A

specified under paragraph (b) (3) of this
section are not met.

(3) Specify dates by which steps to-
ward compliance are to be taken; and
impose such additional conditions as the
Administrator determines to be neces-
sary to assure installation of the neces-
sary controls within the waiver period,
and to assure protection of the health
of persons during the waiver period.

(¢c) Prior to denying any request for
a waiver pursuant to this section, the
Administrator will notify the owner or
operator making such request of the Ad-
ministrator’s intention to issue such
denial, together with:

(1) Notice of the Information and
findings on which such intended denial
is based, and

(2) Notice-of opportunity for such
owner or operator to present, within
such time limit as the Administrator
specifies, additional information or argu-
ments to the Administrator prior to final
action on such request.

(d) A final determination to deny any
request for a waiver will be in writing
and will set forth the specific grounds on
which such denjal is based. Such final
determination will be made within 60
days after presentation of additional in-
formation or arguments, or 60 days after
the final date specified for such presen-
tation, if no presentation is made.

(e) The granting of a waiver under
this section shall not abrogate the Ad-
ministrator’s authority under section 114
of the act.

§ 61.12 Emission tests and monitoring.

(a) Emisslon tests and monitoring

shall be conducted and reported as set
forth in this part and appendix B to this
part. -
(b) The owner or operator of a new
source subject to this part, and at the
request of the Administrator, the owner
or operator of an existing source sub-
ject to this part, shall provide or cause
to be provided, emission testing facili-
ties as follows: )

(1) Sampling ports adequate for test
methods applicable to such source.

(2) Safe sampling platform(s).

(3) Safe access to sampling plat-
form(s). -

(4) Utilities for sampling and testing -

equipment. i
§ 61.13° Waiver of emission tests.

(g) Emission- tests may be waived
upon written application to the Admin-
istrator if, In his judegment, the source
is meeting the standard, or if the source
is operating under a waiver of compliance
or has requested a waiver of compliance.

(b) If application for waiver of the
emission test s made, such application
shall accompany the information re-
quired by § 61.10. The appropriate form
is contained in aprendix A fo this par:.

(¢) Approval of any waiver pranted
pursuant o tinis secticn snall not abro-
gate the Administrator’s authority under
the act or in any way prohibit the Ad-
ministrator from later canceling such
waiver. Such cancellation will be made
only after notice is glven to the owner
or operator of the source.
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§ 61.14 Source test and analytical meth-
ods.

(a) Methods 101, 102, and 10+ in ap-
pendix B to this part shall be used for
all source tests required under this part,
unless an equivalent method or an al-
ternative method has been approved by
the Administrator.

(b) Method 103 in appendix B to this
part is hereby approved by the Admin-
istrator as an alternative method for
sources subject to § 61.32(a) and § 61.42
(b).

(¢) The Administrator may, after no-
tice to the owner or operator, withdraw
approval of an alternative method
granted under paragraph (a) or (b) of
thxs section. Where the test results using

an alternative method do not adequately
indicate whether a source is in compli-
ance with a standard, the Administrator
may require the use of the reference
method or its equivalent.

§61.13  Availability of information.

(2) Emission data provided to, or oth-
erwise obtained by, the Administrator in
accordance with the provisions of this
part shall be available to the public.

(b} Any records, reports, or informa-
tion, other than emission data, provided
to, or otherwise obtained by, the Admin-
istrator in accordance with the provisions
of this part shall be available to the pub-~
lic, except that upon a showing satisfac-
tory to the Administrator by any person
that such records, reports, or informa-
tion. or particular part thereof (other
than emission data), if made public,
would divulge methods or processes en-
titled to protection as trade secrets of
such person, the Administrator will con-
sider such records, reports, or informa-
tion, or particular part thereof, confi-
dential in sccordance with the purposes
of section 1905 of title 18 of the United
States Code, except that such records, re-
ports, or information, or particular part
thereof, may be disclosed to other officers,
employees, or authorized representatives
of the United States concerned with car-
rying out the provisions of the act or
when relevant in any proceeding under
the act.

§ 61.16  State authority.

(a) The provisions of this part shall
not be construed in any manner to pre-
clude any State or- political subdivision
thereof from:

(1) Adopting and enforcing any emis-
sion limiting regulation applicable to a
stationary source, provided that such
emission limiting regulation is not less
stringent than the standards prescribed
under this part.

(2) Requiring the owner or operator
6f & staacnary source, other than a sta-
vy ource owned or operated by the
L’m e'.l SJtates, to obtain permits, licenses,
or approvals prior to initiating construc-

tion, mo:fication, or operation of such
scuree.
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Subpart B—National Emission Standard
for Asbestos

§61.20 Applicability.
The provisions of this subpart are ap-

plicable to those sources specified in
§ 61.22.

§ 61.21 Definitions.

Terms used in this subpart are defined
in the act, in subpart A of this pa.rt. orin
this section as follows:

(a) “Asbestos” means actinolite, amo-
site, anthophyllite, chrysotile, crocidolite,
tremolite.

(b) “Asbestos material” means as-
bestos or any material containing as-
bestos.

(¢) “Particulate asbestos material”
means finely divided particles of asbestos
material.

(d) "Asbestos tailings” means any
solid waste product of asbestos mining or
milling operations which contains as-
bestos.

(e) “Outside air” means the air out-
side buildings and structures.

(fy “Visible emissions’ means any
emissions which are visually detectable
without the aid of instruments and which
contain particulate asbestos material.
§61.22

(a) Asbestos mills: There shall be no
visible emissions to the outside air from
any asbestos mill except as provided in
parazraph (f) of this section. Outside
storage of asbestos materials is not con-
sidered a part of an asbestos mill,

tb) Roadways: The surfacing of road-
ways with askestos tailings is prohibited,
except for temporary roadways on an
area of asbestos ore deposits. The deposi-
tion of asbestos tailings on roadways cov-
ered with snow or ice is considered “sur~
facing.”

(¢) Manufacturing: There shall be no
visible emissions to the outside air, ex-
cept .as provided in paragraph (f) of
this section, from any building or struc-
tire in which the following operations
are conducted or directly from any of the
following operations if they are con-
ducted outside of buildings or structures.

(1) The manufacture of cloth, cord,
wicks, tubing, tape, twine, rope, thread,
yarn, roving, lap, or other textile ma-
terials.

(2) The manufacture of cement prod-
ucts.

(3) The manufacture of fireproofing
and insulating materials.

(4) The manufacture of friction
products.

(8) The manufacture of paper, mill-
board, and felt.

(6) The manufacture of floor tile.

(T The manufacture of paints, coat-
ings, caulks, adhesives, sealants.

(8) The manufacture of plastics and
rubber materials.

(3) The manufacture of chlorine,

) Demoliton: Any 0wner or opera-
tor of a Jumolition gperation who intends
to demolish any institutional, commer-
cial, or incustrial building (including
apartment buidings having more than
four dweiling units), structure, facinty,

Emission stapdard.

§829

installation, or portion thereof which
contains any boiler, pipe, or load-sup-
porting structural member that is insu-
lated or fireproofed with friable asbestos
material shall comply with the require-
ments et forth in this paragraph.

(1) Notice of intention to demolish
shall be provided to the Administrator
at least 20 days prior to commencement
of such demolition or anytime prior to
commencement of demolition subject to
paragraph (d) (4) of this section.

Such notice shall include the following
information:

(i) Name of owrner or operator.

(ii) Address of owmer or operator.

(iii) Description of the building, struc-
ture, facility, or installation to be de-
molished.

(iv) Address or location of the build-
ing, structure, facility or installation.

(v) Scheduled starting and completion
dates of demolition,

(vi) Method of demolition to be em-
ployed.

(vil) Procedures to be employed to
meet the requirements of this paragraph.

(2) The following procedures shall be
used to prevent emissions of particulate
asbestos material to outside air:

(1) Friable asbestos materials, used to
insulate or fireproof any boiler, pipe, or
load-supporting structural member, shall
be wetted and removed from any build-
ing, structure, facility, or installation-
subject to this paragraph before wreck-
ing of load-supporting structural mem-
bers is commenced. The friable asbestos
debris shall be wetted adequately to in-
sure that such debris remains wet during .
all stages of demolition and related han-
dling operations.

til) No pipe or load-supporting struc-
tural member that is covered with fri-
able asbestos insulating or fireproofing
material shall be dropped or thrown to
the ground from any building, structure,
facility, or installation subject to this
paragraph, but shall be carefully low-
ered or taken to ground level.

(131} No friable ashestos debris shall be
dropped or thrown to the ground from
any buiding, structure, facility, or in-
stallation subject to this ‘paragraph or
from any floor to any ficor below, For
buildings, structures, facilities, or in-
stallations, 50 feet or greater in height,
friable asbestos debris shall be trans-
ported to the ground via dust-tight
chutes or containers.

€3) Sources subject to this paragraph
are exempt from the requirements of
§§ 61.05(a), 61.07, and 61.09,

{4) Any owner or cperator of a2 demoli-
tion operation whao intends to demolish a
building, structure, facility, or installa-
tion to which the provisions of this para-
graph would be applicable but which has
been declared by proper State or local
authority to be structurally unsound and
whick 1 H s
I> ey
paragTasn oiher an the rogorting
quirements specified by m.n sraph (d)
(1) of this section and the wetting of
friable asbestos debris as specified by
paragraph (d)(3) (i) of this section.
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(e) Spraying: There shall be no visible
emissions to the outside air from the
spray-on application of materials con-
taining more than 1 percent asbestos, on
a dry weignt basis, used to insulate or
fireproof equipment and machinery, ex-
cept as provided in paragraph (f) of this
section. Spray-on materials used to insu-
late or fireproof buildings, structures,
pipes, and conduits shall contain less
than 1 percent asbestos on a dry weight
basis.

(1) Sources subject to this paragraph
are exempt from the requirements of
§ 61.05(a), § 61.07, and § 61.09.

(2) Any owner or operator who intends
to spray asbestos materials to insulate or
fireproof buildings, structures, pipes, con-
duits, equipment, and machinery shall
report such intention to the administra-
tor at least 20 days prior to the com-
mencement of the spraying operation.
Such report shall include the following
information:

(i) Name of owner or operator.

(ii) Address of owner or operator.

(iii) Location of spraying operation.

(iv) Procedures to be followed to meet
the requirements of this paragraph.

(f) Rather than meet the no-visible~
emission requirements of paragraphs (a),
(c), and (e) of this section, an owner or
operator may elect to use the methods
specified by §61.23 to clean emissions
containing particulate asbestos material
before such emissions escape to, or are
vented to, the outside air.

§61.23

If air-cieaning is elected, as permit-
ted by § 61.22¢f», the requirements of this
section must be met.

(a) Fabric ~ filter collection devices
must be used, except as noted in para-
graphs (b) and (c) of this section. Such
devices must be operated at a pressure
drop of no more than 4 inches water gage,
as measured across the filter fabric. The
airflow permeability, as determined by
ASTM method D737-69, must not exceed
30 ft*, min/ft* for woven fabrics or 35
ft*’min, ft* for felted fabrics, except that
40 ft*/min/ft* for woven and 45 ft%/
min/ft* for felted fabrics is allowed for
filtering air from asbestos ore dryers.
Fach square yard of felted fabric must
weigh at least 14 ounces and be at least
one-sixteenth inch thick throughout.

" Synthetic fabrics must not contain fiil
yarn other than that which is spun.

(b) If the use of fabric filters creafes
a fire or explosion hazard, the adminis-
trator may authorize the use of wet col-
lectors designed to operate with a unit
contacting energy of at least 40 inches
water gage pressure.

(c) The administrator may authorize
the use of ﬁl’.ering equipment other than
vhal el in paragraphs ‘2 and (b

¢t e :on if ine owner or operator
tes to the satisfaction of the
viztrator that the filtering of par-
:mtiate asbestos material is equivalent
Lo that of the described equipment.

tdr All air-cleaning equipment au-
thorized by this section must be properly
jnstalled, used, operated, and maintained.
Byposs devices may be used only during
upses or einergency conditions and then

Air-cleaning.
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only for so long as it takes to shut down
the operation generating the particulate
asbestos material.

§ 61.24 Reporting.

‘The owner or operator'of any existing-

source to which this subpart is applicable
shall, within 90 days after the effective
date, provide the following information
to the administrator:

(a) A description of the emission con-
trol equipment used for each process;

(b) If a fabric filter device is used to
control- emissions, the pressure drop
across the fabric filter in inches water

gage.

(1) If the fabric filter device utilizes a
woven fabric, the airflow” permeability
in ft*/min/ft*; and, if the fabric is syn-
thetic, indicate whether the fill yarn is
spun or not Spun.

(2) I the fabric filter device utilizes
a felted fabric, the density in oz/yd? the
minimum thickness in inches, and the
airflow permeability in ft*/min/ft3

(¢) Such information shall accompany
the information required by § 61.10. The
appropriate form is contained in appen-
dix A to this part.

Subpart C—National Emission Standard
for Beryllium

§ 61.30 Applicability.

The provisions of this subpart are ap-
plicable to the following stationary
sources:

(a) Extraction plans, ceramic plants,
foundries, incinerators, and propelant
plants which process beryllium ore, beryl-
lium, beryllium oxide, beryllium alloys,
or beryllinm-containing waste.

(b) Machine shops which process
beryllium, beryllium oxides, or any alloy
when such alloy contains more than.5
percent beryllium by weight.

§ 61.31 Definitions.

Terms used in this subpart are de-
fined in the act, in subpart A of this
part, or in this section as follows:

(a) “Beryllium” means the element
beryllium. Where weights or concentra-~
tions are specified, such weights or con-
centrations apply to beryllium only,
excluding the weight or concentration of
any associated elements.

(b) “Extraction plant” means a fa-
cility chemically processing beryllium
ore to beryllium metal, alloy, or oxide,
or performmg any of the mtermedxa.te
steps in these processes.

(¢)_ “Beryllium ore” means any natu-
rally occurring material mined or
gathered for its beryllium content.

(d) *“Machine shop” means a facility
performing cutting, grinding, turning,
honing, milling, deburring, Ilapping,
electrochemical machining, etching, or
other similar operations.

(e) “Ceramic plant” means 2 manu-
facturing piant producing ceramic items.

Y “Foundry” means a facility en-
gaged in the inelting or casting of
beryllium metal or alloy.

(g)  “Beryllium-containing waste”
means material contaminated with
beryllium and/or beryllium compounds
used or generated durlng any process or
operation performed by a source subject
to this subpart.

~

(h) “Incinerator’ means any furnace
used in the process of burning waste for
the primary purpose of reducing the
volume of the waste by removing com-
bustible matter.

. (i) “Propellant” means a fuel and oxi-

dizer physically or chemically combined
which undergoes combustion to provide
rocket propulsion,
. (3 “Beryllium alloy” means any metal
to which beryllium has been added in
order to increase {ts beryllium content
and which contains more than 0.1 per-
cent beryllium by weight. .

(k) “Propellant plant." means any
facility engaged in the rmxmg, casting,
or machining of propellant.”

§61.32 Emission standard,

(a) Emissions to the atmosphere from
stationary sources subject to the provi-
sions of this subpart shall not exceed 10
grams of beryllium over 3 24-hour period,
except as provided in paragraph (b) of -
this section.

(b)> Rather than meet the require-
ment of paragraph (a) of this section,
an owner or operator may request ap-
proval from the Administrator to meet
an ambient concentration limit on beryl-
lium in the wicinity of the, stationary
source of 0.01 ag/m’, averaged over a
30-day period.

{1)> Approval of such requests may be
gx;a?t«ed by the Adminijstrator provxded

a

(i) At least 3 years of data is avail-
able which in the judgment of the Ad-
ministrator demonstrates that the fu-
ture ambient conecentrations of beryllium
in the vicinity of the stationary source
will not exceed 0.01 gg/m?®, averaged over -
a 30-day pericd. Such 3-year period shall
be the 3 years ending 30 days before the
effective date of this standard.

(i) The owner or operator requests
such approval in writing within 30 days
after the effective date of this standard.

(iii) The owner or operator submits a
report to the Administrator within 45
days after the effective date of this
standard which report includes the fol-
lowing nformation:

(a) Description of sampling method

.including the method and {requency of

calibration.

(b) Method of sample analysis.

(c) Averaging technique for determin-
ing 30-day average concentrations.

(d) Number, identity, and location
(address, coordinates, or distance and
heading from plant) of sampling sites.

(e) Ground elevations and height
above ground of sampling inlets,

(f) Plant and sampling area plots
showing emission points and sampling
sites. Topographic features significantly
affecting dispersion including -plant
building heights and locations shall be
included.

(gy Information necessary Ior esti-
mating dispersion including stack height,
inside diameter, exit gas temperature,
exit velocity or flow rate, and beryllium
concentration.

(h) A description of data and proce-
dures (methods or models) used to de-
sign the air sampling network (i.e., num-
ber and location of sampling sites).
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(i) Air sampling data indicating heryl-
lium concenirations in the vicinity of the
stationary source for the 3-vear period
specified m paragraph (b)) of this
section. This data shall be presented
chronologically and include the beryl-
lium concentration and location of each
individual sample taken by the network
and the corresponding 30-day average
beryllium concentrations.

(Y Within 60 days alter receiving
such report. the Administrator will notify
the owner or operator in writing whether
approval is granted or denied. Prior to
denying approval to comply with the pro-
visions of paragraph (b) of this section,
the Administrator will. consult with
representatives of the stationary source
for which the demonstration report was
submitted.

(¢) The burning of beryllium and/or
beryllium-containing waste, except pro-
pellants, is prohibited except in incinera-
tors, emissions from which must comply
with the standard.

§ 61.33 .Stack sampling.

(a) Unless a waiver of emission testing
is obtained under § 61.13, each owner or
operator reguired to comply with
§ 61.32(a) shall test emissions from his
source,

(1) Within 90 days of the effective
date in the case of an existing source or
a new source which has an initial startup
date preceding the effective date; or

(2) Within 90 days of startup in the
case of 2 new source which did not have
an inttia! startup date preceding the ef-
fective date.

tb) The Administrator shall be noti-
fied at least 30 days prior to an emission
test so that he may at his option observe
the test.

(¢) Samples shall be taken over such a
period or periods as are necessary to ac-
curately determine the maximum emijs-
sions which will occur in any 24-hour
period. Where emissions depend upon the
relative frequency of operation of differ-
ent types of processes, operating hours,
operating capacities, or other factors,
the calculation of maximum 24-hour-
period emissions will be based on that
combination of factors which is likely to
occur during the subject period and
which result in the maximum emissions.
No changes in the operation shall be
made, which would potentially increase
emissions above that determined by the
most recent source test, until a new emis~
sion level has been estimated by calcula~
tion and the results reported to the Ad-
ministrator.

(d) All samples shall be analyzed and
beryllium emissions shall be determined
within 30 days after the source test. All
determinations shall be reported to the
Admmxstmtor by a registered letter dis-
rate Iave 1ire close of the next busi-
ing such determunation.

- 5 of emission test results
and 60 L“a needed to determine total
emmxxons shall be retained at the source
and m wwailable, for inspection by the
rator, for a minimum of 2 vears.

§ 61.31  Air sampling.

(£:3] Stat‘ionary sources subject to
§6122'd shall locate air samphing sites

RULES AND REGULATIONS

in accordance with a plan approved by
the Administrator. Such sites shall be
located in such a manner as is calculated
to detect maximum concentrations of
beryllium 1n the ambient air.

(h) All monitoring sites shall be op~
erated continuously except for a reason-
able time allowance for instrument main~
tenance and calibration, for changing
filters, or for replacemet of equipment
needing major repair,

(c) Filters shall be analyzed and con~
centrations calculated within 30 days
after filters are collected. Records of
concentrations at all sampling sites and
other data needed to determine such con-
centrations shall be retained at the source
and made available, for inspection by the
Administrator, for & minimum of 2 years.

(d) Concentrations measured at all
sampling sites shall be reported to the
Administrator every 30 days by a regis~
tered letter.

(e) The Administrator may at any time
require changes in, or expansion of, the
sampling network,

Subpart D—National Emission Standard
for Beryllium Rocket Motor Firing

§ 61.40 Applicability.

The provisions of this subpart are ap~
plicable to rocket motor test sites.

§ 61..41 Definitions.

Terms used in this subpart are defined
in the Act, in Subpart A of this part, or
in this section as follows:

(a) “Rocket motor test site” means any
building, structure, facility, or installa-
tion where the static test firing of a
beryilium rocket motor and/or the dis-
posal of Dberyllium propellant is
conducted.

(b) “Beryllium propellant” means any
propellant incorporating beryllium.

§ 61.42 Emission standard.- .

(2) Emissions to the atmosphere from
rocket-motor test sites shall not cause
time-weighted atmospheric concentra-
tions of beryllium to excced 75 micro-
gram minutes per cubic meter of air
within the limits of 10 to 60 minutes,
accumulated during any 2 consecutive
weeks, in any area in which an effect
adverse to public health could occur.

(b) If combustion products from the
firing of beryllium propellant are col-
lected in a closed tank, emissions from
such tank shall not exceed 2 grams per
gour and & maximum of 10 grams per

ay.

§ 61.43 Emission testing—rocket firing
or propellant di~posal.

(a) Ambient air concentrations shall
be measured during and after firing of 2
rocket motor or propellant disposal and
in such a manner that the effect of these
emissions can be compared with the
standard. Such sampling technigues shall
be approved by the Administrator.

(b) AN samples shall be anulyzed and
results shall be czrlculated within 30 days
after sampies are taken and before any
subsequent rocket motor firing or pro-
pellant disposal at the given site. All re-
sults shall be reported to the Adminis-
trator by a registered letter dispatched

8831

before the close of the next husiness day
following determination of such resuilts,

(¢) Records of air sampling test results
and other data needed to determine in-
tegrated intermittent concentrations
shall be retained at the source and made
available, for inspection by the Admin-
istrator. for a minimum of 2 year:

(d) The Administrator shall be noti-
fied at least 30 days prior to an air sam-
pling test, so that he may at his option
observe the test,

§ 61.44 Swack sampling.

(a) Sources subject to § 61.42(h) shall
be continuously sampled, during release
of combustion products from the tank, in
such a manner that compliance with the
standards can be determined. The pro-
visions of § 61.14 shall apply.

(b) All samples shall be analyzed, and
beryllium emissions shall be determined
within 30 days aifter samples are taken
and before any subsequent rocket motor
firing or propellant disposal at the given
site. All determinations sball be reported
to the Administrator by a registered let-
ter dispatched before the close of the
next business day following such deter-
minations.

(c) Records of emission test resuits and
other data needed to determine total
emissions shall be retained at the source
and made available, for inspection by the
Administrator, for a minimum of 2 years.

(d) The Administrator shall be noti-
fied at least 30 days prior to an emission
test, so that he may at his option observe
the test.

Subpart E—National Emission Standard
for Mercury

§ 61.50 Apnplicability.

The provisions of this subpart are ap-
plicable to those stationary sources which
process mercury ore to recover mercury,
and to those which use mercury chlor-
alkali cells to produce chlorine gas and
alkali metal hydroxide.

§ 61.51 Definitions.

Terms used in this subpart are defined
in the act, in subpart A of this part, or in
this section as follows:

(a) “Mercury” means the element mer~
cury, excluding any associated elements,
and includes mercury in particulates, va-
pors, aerosols, and compounds,

(b) “Mercury ore” means a mineral
mined specifically for its mercury con-
tent.

(¢) “Mercury ore processing facility”
means a facility processing mercury ore
to obtain mercury.

(d) “Condenser stack gases” mean the
gaseous effluent evolved from the stack of
processes utilizing heat to extract mer-
cury metal from mercury ore.

(e} “Mercury chlor—alk.xlx rell" me'\m
2 device »hich s basicoll :
an elewty -;l‘ Zer secilicn
(decomposer) seciion and Uiwses "*e"
cury to produce cidorine gas, hrdrogen
gas, and 2lxali metal hydroxide,

(fy "2Mercury chlor-alkali electrolyzer”
means an electrolytic device which is part
of 2 mercury chlor-alkali cell and utilizes
a flowing mercury cathode to preduce
chlorine gas and alkali metal amalzam.
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(g) “Denuder” means 2 horizontal or
vertical container which is part of a mer-
cury chlor-alkali cell and in which water
and alkali metal amalgam are converted
to alkali metal hydroxide, mercury, and
hydrogen gas in a short-circuited, elec-
trolytic reaction.

(h) “Hydrogen gas stream’” means o -

hydrogen stream formed in the chilor-
aikali cell denuder.

(i) “Ead box” means a container(s)
located on one or both ends of a mercury
chlor-alkali electrolyzer which serves
as a connection between the electrolyzer
and denuder for rich and stripped
amalgam.

(jy “End box ventilation system”
means a ventilation system which col-
jects mercury emissions from the end-
boxes, the mercury pump sumps, and
their water colection systems.

(k) “Cell room’” means a structure(s)
housing one or more mercury electro-
Iytic chlor-alkali célls.
§ 61.52

Emissions to the atmosphere {rom sta-
tionary sources subject to the provisions
of this subpart shall not’ exceed -2,300
grams of mercury per 24-hour period.

§ 61.53 Stack sampling.

(a) Mercury ore processing facility.

(1) Unless a waiver of emission testing
is obtained under §61.13, each owner

Emission standard.

or operator processing mercury ore shall.

test emissions from his source,

(i) Within 90 days of the effective
date in the case of an existing source or
a new source which has an initial start~
up date preceding the effective date; or

(ii) Within 90 days of startup in the
case of a new source which did not have
an initial startup date preceding the ef-
fective date.

(2) The Administrator shall be noti-
fied at least 30 days prior to an emission
test, so that he may at his option observe
the test.

(3) Samples shall be taken over such
a period or periods as are necessary to
accurately determine the maximum
emissions which will occur in a 24-hour
period. No changes in the operation shall
be made, which would potentially in-
crease emissions above that determined
by the most recent source test, until the
new emission level has been estimated by
calculation and the results reported to
the Administrator.

(4) All samples shall be analyzed, and
mercury emissions shall be determined
within 30 days after the source test. Each
determination will be reported to the Ad-
ministrator by a registered letter dis-
Jatched before the close of the next busi-
ness day following such determination.

(5) Records of emission test results
and other data needed to determine total
emissions shall be retained at the source
and made available, for inspection by the
Administrator. for a minimum of 2 years.

th dereury chlor-alkali plant—hy-
drogen and end-box ventilation gas
screams.

(1) Unless a waiver of emission test-
ing is obtaired under § 61.13, each owner
or operator employing mercury chlor-
alkali cellts) shall test emissions from
his source,

(i) Within 90 days of the eifective

RULES AND -REGULATIONS

date in the case of an existing source or
a new source which has an initial startup
date preceding the effective date; or

(ii) wWithin 90 days of startup in the

case of a new source which did not have
an initial startup date preceding the ef-
fective date.
" (2) The Administrator shall be noti-
fied at least 30 days prior to an emission
test, so that he may at his option observe
the test. .

(3)» Samples shall be taken over such

a period or periods as are necessary to
accurately determine the maximum emis~
sions which. will occur in 2 24-hour
period. No changes in the operation shall
be made, which would potentially in-
crease emissions above that determined
by the most recent source test, until the
new emission has been estimated by cal-
culation and the results reported to the
Administrator, }
" (4) All samples shall be analyzed and
mercury emisions shall be determined
within 30 days after the source test. All
the determinations will be reported to
the Administrator by a Tegistered letter
dispatched before the close of the next
business day following such determina-
tion. .

(5) Records of emission test results
and other data needed to determine total
emissions shall be retained at the source
and made available, for inspection by

the Administrator, for a minimum of
2 years.

{(c) Mercury chlor-alkali
cell room ventilation system.

(1) Stationary sources using mercury
chlor-alkali cells may test cell room
emissions in accordance with paragraph
(c)(2) of this section or demonstrate
compliance with paragraph (c) (4) of this
section and assume ventilation emissions
of 1,300 gms/day of mercury. -

(2) Unless 2 waiver of emission test-
ing is obtained under § 61.13, each owner
or operator shall pass all cell room air -
in forced gas streams through stacks
suitable for testing,

(i) Within 90 days of the effective date
in the case of an existing source or a new
source which has an initial startup date
preceding the effective date: or

(il) Within 90 days of startup in the
case of a new source which did not have.
an initial startup date preceding the
effective date. .

(3> The Administrator shall be noti-
fled at least 30 days prior to an emission
test, so that he may at his option observe
the test.

(4) An owmner or operator may carry
out approved design, maintenance, and
housekeeping practices. A list of ap-
proved design, maintenance, and house-
keeping practices may be obtained from
the Administrator.

plants—

- . APPENDIX A .
National Emission Standards for Hazardous Air Pollutants

Compliance Status Information

I, SOURCE REPORT

Instructions: Owners or operators
of sources of hazardous pollutants
subject to the National Emission
Standards for' Hazardous Air
Pollutants are required to submit
the information contained in’
Section I to the appropriate
Environnental Protection Agency
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tities of particulate matter. The filter holder
must provide a positive seal agalnst leakage
from outside or around the filter, A heating
systern capable of maintalning the dlter at
a minimum temperature of 250* F. should
be used to prevent condensation {rom occur~
ring.

2.1.8 Barometer, To measure atmospheric
pressure to =+0.1 In Hg.

2.2 Measurement of 3stack conditions
(stack pressure, temperature, moisture and
relocity)—2.2.1 Pitot tube. Tspe S, or
equivalent, with a coefficlent withm 5 percent
over the working range.

2.2.2 Diflerential pressure gauge. Inclined
manometer, or equivalent, to measure veloc-
ity held to within 10 percent of the minimum
value. Micromanometers should be used if
warranted.

2.2.3 Temperature gauge. Any tempera-

ture measuring device to measure stack tem-

perature to within 1°* F\.

224 Pressure gauge. Pitot tube and ln-
clinad manometer, or equlivalent, to measure
stack pressure to within 0.1 in Hg.

22.5 Moisture determination, Wet and
dry bulb thermometers, drylng tubes, con-
densers, or equivalent, to determine stack
gas moisture content to within 1 percent.

2.3 Sample recovery—2.3.1 LeaKless glass
sampie bottles. 500 ml and 100 ml with Teflon
lined tops.

2.3.2 Graduated cylinder. 250 ml.

2.3.3 Plastic far. Approximately 300 ml.

2.4 Analysis—2.4.1 Spectrophotometer.
To measure absorbance at 253.7 nm. Perkin
Elmer Model 303, with a cylindrical gas cell
{approximately 1.5 in, O.D. x 7 in.) with
quartz glass windows, and hollow cathode
source, or equivalent,

2.4.2 Gas sampling dubbler. Tudor Sclen-
tific Glass Co., Smog Bubbler, Catalogue No.
TP-1150, or equivalent.

24.3. Recorder. To match output of spec-
trophotometer.

3. Rragents—3.1 Stock  reagents—3.1.1
Potassiuin iodide. Reagent grade.

3.1.2 Distilled water—3.1.3 Potassium
iodide solution, 25 percent. Dissolve 250 g
of potessium lodide (reagent 3.1.1) in dis-
tilled water and dilute to 1 to 1.

3.1.4 Hydrochloric acid. Concentrated.

3.1.5. Potassium iodate. Reagent grade.

3.1.6 lodine monochloride (ICl) 1.0M. To
800 ml. of 25% potasstium lodide solution
(reage'xt 3.1.3), add 800 ml. of concentrated
hydrochloric acid. Cool to room temperature.
With vigorous stirring, slowly add 135 g. of
potassium {odate and continue stirring until
all free lodine has dissolved to give a clear
orange-red solution. Cool to room tempera-
ture and dilute to 1800 ml. with distilled
water. The solution should be kept in amber
bottles to prevent degradation.

3.1.7 Seodium hydroride pellets. Reagent
grade.

3.1.8 Nitric acid. Concentrated.

3.1.9 Hydrorylamine 3ulfate,
grade. N

3.1.10 Sodium chloride. Reagent grade.

3.1.11 Mercuric chloride., Reagent grade.

3.2 Sampling—3.3.1 Absording solution,
0.1M IClL Dilute 100 ml. of the 19M ICl
stock solution (reagent 3.1.6) to 1 to 1
with distilled water, The solution should be
Kkept in glass bottles to prevent degradation.
This reagent showld be stable for at least 2
montiis; however, periodic checks should be
performizd {o insmre quality.

Reagent

3.22 Lo el FIl VAV nitrie acide—

et

3 23 D L llizd, deionized water.

324 Sica gel. Indicating type, 6 to 16
mesh dried at 350° F. for 2 hours. A

3.25 Fi'*er (optional). Glass fiber, Xine

Safety Appliances 1106BH, or equivalent, A
filter may be necessary in cases where the
gas stream to be sampled contains large
quantities of particulate matter.

+ RULES AND REGULATIONS *

3.3 Analysis—3.3.1 Sodium  hydroride,
10 N.—Dissolve 400 g of sodium hydroxide
pellets in distilled water and dilute to 1 to 1.

3.3.2 Reducing agent, 12 percent hydroz-
ylamine sulfate, 12 percent sodium chlo-
ride.—~To 60 ml of distilled water, add 12 g
of hydroxylamine sulfate and 12 g of sodium
chloride. Dilute to 100 ml. This quantity is

sufficlent for 20 analyses and must be' pre~ .

pared dally.

3.3.3 Aeration gas.—Zero grade alr.

3.3.4 Hydrochloric acid, 0.3N —~—Dilute 25.5
ml of concentrated hydrochloric acld to 1 to
1 with distilled water. .

3.4 Standard mercury solutions—3.4.1
Stock solution.—Add 0.1354 g of mercuric
chlortde to 80 ml of 0.3N hydrochloric acid.
After the mercuric chloride has dissolved,
add 0.3N hydrochloric acid and adjust the
volume to 100 ml. One ml of thls solution
i3 equivalent to 1 mg of free mercury.

3.4.2 Standard solutions—Prepare call-
bration solutions by serially diluting -the
stock solution (3.4.1) with 0.3N hydrochlo-
ric acld. Prepare solutions at concentrations
in the linear working range for the instru-
ment to be used. Soutions of 0.2 ug/ml, 0.4
pg/ml and 0.6 xzg/ml havz been found ac-
ceptable for most Instruments. Store all
solutions in glass-stoppered, glass. bottles.
These solutions should be stable for at least
2 months; however, perlodic checks should
be performed to insure quality..

4, Procedure.—4.1 Guidellnes for source

. testing are detailed in the following sections.

These guldellnes are generally 2pplicable;
however, most sample sites differ to some
degree and temporary alterations such as
stack extenslons or expansions often are re-
quired to ensure the best .possible sample
site. Further, since mercury s hazardous,
care should be taken to minimize exposure.
Finally, since the total quantity of mercury
to be collected generally is small, the test
must be carefully conducted to prevent con-
taminatlon or loss of sample.

4.2 Selectlon of a sampling site and mini-
mum number of traverse points:

4,2.1 Select a suitable sampling site that
is as close as 1s practicable to the point of
atmospheric emission. If possible, stacks
smaller than 1 foot in diameter should not
be sampled.

where:

4.2.2 The sampling site should be at Teast
eight stack or duct dlameters downstream
and two dlameters upstream from any flow
disturbance such as a bend, expanston, or
contraction, For a rectangular crossg section,
determine an equivalent diameter from the
following equatton:

* Dy 2LW
'_L-i-_W eq. 101-1

D+.=Equivalent dlameter.
L=Length.
W =wWidth.

4.23 When the above sampling. site crl-
terla can-be met, the minimum number of
traverse points is four '(4) for stacks 1 foot
in diameter or less, elght (8) for stacks larger
than 1 foot but 2 feet in diameter or less, and
twelve (12) for stacks larger than 3 feet,

4.2.4 Some sampling situations may ren-
der the above sampling site criteria imprac-
tical. When this is the case, choose a con-
venient sampling location and use figure
101-3 to determine the minimum number of
traverse points. However, ‘use fAgure 101-3
only for stacks 1 foot in dlameter or larger,

42.5 To use figure 101-3, first measure
the distance from the chosen sampling loca-
tion to the nearest upstream and downstream
disturbances. Divide this distance by the
diameter or equivalent diameter to deter-
mine the distance In terms of pipe diameters.
Determine -the corresponding number of
traverse polnts for each distance from fig-
ure 101-3. Select the higher of the two num-
bers of traverse points, or a greater value,
such that for clircular stacks the number is
a multiple of four, and for rectangular stacks
the number follows the criteria of section
4.3.2.

4.2.6 If a selected sampling polnt is closer
than 1 inch from the stack wall, adjust the
location of that polnt to ensure that the
sample i3 taken at least 1 inch away from
the wall.

4.3 Cross sectional layout and location of
traverse polnts: .

4.3.1 -For clrcular stacks locate the trav-
erse points on at least two diameters accord-
ing to figure 101—4 and table 10i-1. The
traverse axes shall divide the stack cross
section into equal parts,

NUMBER OF DUCT DIAMETERS UPSTREAM ~

{DISTARCE A)

0.5 1.0 1.5 20 2.5

50 ] ] T T ] I T
DISTURBANCE
2 R
2 40— . SAMPLING | |
S SA
b
r- -4
s
= |-
3
[V
o
]
=
3 W
=
=2
=
Zz
= 0L _
~EROY POINT OF ANY TYPE OF
UISTURBANCE {3END, £XPANSION, CONTRACTION, £1C.)
0 I | i [ | ! I
2 3 4 5 6 7 8 9 10

NUMBER OF DUCT OIAMETERS DOWNSTREAM®
{DISTANCE B}
Figure 102-3. Minimum of traverse points.
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Table T01-1. Location of traverse points in cirtular stacks
(Percent of stack diameter from inside wall to traverse point)

Traverse
point

number Number of traverse points on a diameter

on a
diameter{| 2 4 6 8 10

12 14 16 1. 18| 20 22 24

14.6| 6.7] 4.4] 3.3 2.5
85.4{ 25.0 | 14.7{ 10.5( 8.2
75.0129.5]| 19.4 | 14,6
93.3|70.5]32.3] 22.6
85.3 | 67.7 | 34.2
95.6 | 80.6 | 65.8
i 89.5 | 77.4
96.7 | 85.4
“la1.8

-t ad wd md emd ad md wd d ed 4
qmwmma-u:u—‘owcoﬂmmawm—'

NN NN
oLy ~o

97.5.|.

-

21 1.8) 1.6} 147 T3 1atN1a
6.7 5.7 4.9 4.4{ 3.9] 3.5] 3.2
n.8| 9.9]-8.5] 7.5{ 6.7} 6.0} 5.5
17.7 |14.6 [12.5]10.9| 9.7] 8.7 7.9
25.0 |20.1 |16.9} 14.6}12.9{11.6 [10.5

.35.5[26.9{22.0]18.8} 16.5{14.6 | 13.2.

64.5 |36.6 {28.3{23.6] 20:4 118.0 116.1

75.0 {63.4 {37.5]29.6] 25.0121.8|19.4
82.3|73,1162.5]38.2}30.626.1|23.0
88.2179.9471.7|61.8] 38.8|31.5}27.2

93.3{85.4 [ 78.0{ 70.4{ 61.2 [ 39.3 | 32.3:
97.9 190.1|83.1] 76.4| 69.4 | 60.7 | 39.8
94.3|87.5|81.2] 75.0 | 63.5 | 60.2
98.2 | 91.585.4|79.6 | 73.9 | 67.7
95.1189.1}83,5(78.2{72.8
98.4 | 92.5(87.182.0 {77.0
95.6| 90.3 | 85.4 | 80.5
98.6| 93,3 | 89.4 | 83.9
96,3 | 91.386.8
98,7 { 94.0 [ 89.5
96.5 | 92.1
98.9 | 98.5
9.8
98.9

Figure 101-4. Creas dection of ¢lrcular stack showing focalion of
travecse points on perpendicutar dlamaters,

e . a °
..... RPN S
N ] - L .

L] LY - L]

Flgure 101-5, Cross section of reclangular stack divided [nto 12 equat
sraas, with Umverss points at cenlroid of esch arve,

43.2 For rectangular stacks divide the
erosd section into as many equal rectangulap
areas as traverse points, such. that the ratio
of the length to the width of the elemental
areas s between one and two. Locate the
traverse points at tbe centroid of each equal
area according to figure 101-5.

4.4 Measurement of stack condltions:

44.1 Set up the apparatus as shown In
figure 101-2. Make sure all coanections are
tight and leak-Iree. Measure the velocity
bead and temperature at the traverse points
specified by section 4.2 and 43.

4.4.2 Measure the statlc pressure in the
stack..

443 Determine the stack gas moisture.

444 Determine the stack gas molecular
weight from the measured moisture content
and” knowledge of the expected gas stream
composition. A standard. Orsat analyzer has
been found valuable at combustion sources.
In all cases, sound engineering judgment
should be used.
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4.5 Preparation of sampling train:

4.5.1 Prior to assembly, clean all glassware
(probe, implngers, and connectors) by rinsing
with wash actd, tap water, 0.1M IC1, tap
water, and finally distilled water. Flace 100
ml of 0.1M IC1 in each of the first three
impingers, and place approximately 200 g of
preweighed silica get in the fourth impinger.
Save 80 ml of .he 0.1M IC1 a5 a blank in the

sample analysis, Set up the train and the

probe as in figure 101-1.

4.5.2 If the gas stream to be sampled is
excessively dirty or molst, the first imploger
may clog or become dliute too rapidly for
sufficient testing. A fAlter can be placed ahead
of the tmpingers to collect the particulates.
An initial empty imoplonger may also be used
to remove excess malisture. If a fifth impinger
{3 required. the final lmpinger may have to
be carefully taped to the outside of the
sample box.

4,53 Leak check the sampling train at the
sampling site. The leskage rate should not
ba in excess of 1 percent of the desired sam-
pling rate. If condensation In the proba or
filter i3 a problem, probe and filter heaters
will be required. Adjust the heaters to pro-
vide a temperature of at least 250* F. Place
crushed lce around the impingers. Add more
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{ce during the test to keep the temperature
of the gases leaving the last impinger at 70* P
or less. )

4.8 Mercury traln operation:

4.8.1 For each run, record the data re-
quired on the example sheet shown in flgure
101-6. Take readings at each sampling point
at least every 5 minutes and when signlfi-
cant changes in stack conditions necessitate
addittonal adjustments ln Sow rate.

4.6.2 Sample at a rate of 0.5 to 1.0 ¢fm.
Samples shall be taken over such a period
or pertods as are necessary: to accurately
determine the maximum emissions which
would occur in a 24~hour period. In the case
of cyclic operations, sufficlent tests shall be
made so es to allow accurste determination
or calculation of the emissions which will
occur over the duration of the cycle. A minl-
mum sample time of 2 hours {s recommended.
In some {nstances, high mercury concentra-
tlons can prevent sampling in one run for
the desired minlmum time. This Is indicated
by reddening in the first implnger as free
fodine is liberated. In this case, s run may
he divided Into two or more subruns to en-
sure that the absorbing solutions are not
depleted,

FLANT,
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| PONPEATER SETUNGL

TFACTON

SOMENATIC OF STACK CHO3S SECTION

PRSSUNE
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Flgure 101-6. Field data

463 To begin sampling, position the
nozzle at the first traversa point with the tip
pointing directly into the gas stream. Ime-
mediately start the pump and adjust the
flow to isokinetic conditions. Sample for at
least 5 minutes at each traverse point; samp-
ling time must be the same for each point.
Maintain isokinet{c sampling throughout the
sampling perlcd, Nomograpns which aid in
the rapid adjustment of the sampling rate
without other computations are fn APTD-
0576 and are avallable from comrmercial sup~
pllers, Note the standard nomographs are
applicable only for type S pitot tubes and
alr or a stack gas with an equivalent density.
Contact EPA or tae sampling traln suppller
for wstruct:ons when the standard nomo-
graph is not applicable.

4,64 Turn off the pump at the conclusion
o! each run and record the final readings,
Immediately remove the probe and nozzle
from the stack and handle in accordance
with the sample recovery process described
in section 4.7,

4.7 Sample recovery: -

4.71.1  (All glass storage bottles and the grad-

uated cylinder must be precleaned as in sec~
tion 4.5.1). This operation should be per-
formed in an area f{ree of possible mercury
contamination. Industrial laboratories and
ambient alr around mercury-using facllities
are not normally free of mercury contamina-
tion, When the sampling train is moved, care
must be exercised to prevent breakage and
contamination.

472 Disconpect the probe from the im~
pinger train. Place the contents {measured to
31 ml) of the first thfee impingers into a
500 ml sarople bottie. Rinse the probe and all
plassware batween it and the back half of
the third impinger with two 50 mi portions
of 0.1M ICL solution. Add these rinses to the
first sample bottle. For a blank, place 30 1l
of the 0.1M IC! in a 100 ml sample bottle. If
used, place the filter along with 100 ml of
0.1M IC! in another 100 mi sample bottle.
Retaln o filter biank. Place the sllica gel in
the plastic jar. Seal and secure ull containers
for shipment, If an additional test is desired,
the glassware can be carefully double rinsed
with distilied water and reassembled. How-
ever, If the glassware is to be out of use more

= - ’ L
than 2 days, the Initial actd wesh procedure
must be followed,

4.8 Analysis: .

4.8.1 Apparatus preparation.—Clean all
glassware according to the proceduse of sec-
tlon 4.5.1. Adjust the instrument settings ac-
cording to the instrument manual, using an
absorption wavelength of 253.7 nm.

4.8.2 Analysis preparation.—Adjust the
alr dellvery pressure and the needle valve
to obtain a constant alrfow of about 1.3 to/
1/min. The analys{s tube should be bypassed
except during aeratlon. Purge the equipment
for 2 minutes, Prepare a sample of mercury
stendard solution (3.4.2) according to section
4.8.3. Place the analysis tube in the line,
and aerate until a miximum pesk height is
reached on the recorder. Remove the analysis
tube, flush the lines, and rinse the analysis
tube with distilled water, Repeat with an-
other sample of the same standard solution.
This purge and analysis cycle 13 to be re-
peated until peak helghts are reproducible.

4.83 Sample preparation.—~Just prior to
analysis, transfer a sample allquot of up
to 50 ml to the cleaned 100 mt analysis tube,
Adjust the volume to 50 m! with 0.1M 1CL
it required. Add 5 ml of 10 N sodium hy-
droxide, cap tube with a clean glass stopper
and shake vigorously. Prolonged, vigorous
shaking at this point 1s°necessary to obtain
an’accurate analysis. Add 5 ml of the re~
ducing agent {reagent 3.3.2), cap tube With
a clean glass stopper and shake vigorously
and immedlately in sample line,

4.84 Mercury determination.—After the
system has been stabllized, prepare samples
from the sample bottle according to section
483, Aerate the sample until 8 maximum
peak height is reached on-the recorder. The
mercury content 18 determined by compare
ing the peak helghts of the samples to the
peak helghts of the calibration solutlions. I
collected samples are out of the linear range,
the samples should be diluted. Prepare s
blank from the 100 ml bottle according to
section 4.8.3 and analyze to determine the
reagent blank mercury level.

§. Calibration.—5.1 Sampling train.—~
5.1.1 Use standard methods and equipment
as detalled In APTD-0576 to calibrate the
rate meter, pitot tube, dry gas meter, and
probe heater (if used). Recalibrate prior to
each test series.

52 Analysis~—52.1 Prepare 8 calibra-
tion curve for the spectrophotomieter using
the standard mercury solutions, Plot the
peak helghts vead on the recorder versus the
concentrations of mercury in the standard
solutlons. Standards should be interspersed
with the samples since the calibration can
change slightly with time. A new callbration.
curve should be prepared for each new set
of samples run.

8. Calculations—6.1 Average dry gas-
meter temperature, stack temperature, stack
pressure and average orifice pressure drop.
See data sheet (fig. 101-8).

6.2 Dry gas volume.—Correct the sample
volume measured by the dry gas meter to
stack conditions by using equation 101-2.

AH
(Poort 55
Vo=V, Lo N T 136/
my m Tn P.
eq. 101-2
where:
" ey = Volitme of gas samiple thrangh the doy was neter
L0 ek ewelitions)
$7 = Volime of s <
faneler eomlig:
T, = Average tepperatice of stacdk L, ° 1L
7' = Avetage dey gas meter tempriure, VR,
Py = Barometric pressure at the orifce
meter, inHg.
AH = Average pressure drop across the or,
fice meter, inH.O.
13.6 =Specific gravity of mercury.
P, =Stack pressure, Purstatic pressure,
inHg.

throeh the dey ¢ o ineter
0.
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83 Volume of waler vapor.

T, _
Vw'_K'V"—P: eq. 101-3

where: -
Vw,=Yolums of water vapor in the gas sample (stack
conditions), [t8,

| Bw=000267 ';'“““' AU vhen these uts ars used.

Vi1,=Total colume ol Liguid collected in Lpingers
and silica gel (see figure 101-7), mi.
T. = \veragr stack gas temperature, °R.
P, =‘~t wk pr\-:.su.re. Pher =k static pressure, in, g,
Total gas volums.
Vw-l~V-.,+Vw, eq. 1014
whers
Vu..xn'l’otal volume of gas sample (stack conditlons),

1,
Va, =2V oltime of gas through gas meter {stack condi-
tions), 43,

Vi, =Volune of water vapor in gas sample (stack
conditions), 13,

Youme OF LICUIo
WAIEA COLLECTED.
IMPNGER SIICA GEC
VOLUME. OGHI, |
Yo s
FINAL
ITAL
LiowiD COUECTID
TOTAL VOLLME COLLECTED o m

CONVIRT WEIGHT OF WATER TO vOuume oy dividing total weight
JNCREASE BY DENSITY OF RATEN [T rmi):

INCREASE o

= WATER. mk «
E=) VOLUNE

Figure 101-7. Analyticat data,

8.5 Stack gas velocity. Use equation 101-8
to calculate the stack gas velocity,

= K.CAVIP (T wve,
() avs. = KpCp(VAP) ave. Bl
eq. 101-5
where:
(3 Yave. = Average stack gas velocity, fert per second,
K=oy fte (an-te N2
»= sec. \Ibmole® Rin k30 / °

these units are u:
C,=Pitot tube coaficient, dxmenslonlm
{T.Yave. = Averace stark gas temperature, °R.,

¢
(‘\/Al").., =Average square root of the velooity head
of stack gas (in. Ha0)2 tvee fig, 101-8).
P.=8tack pressure, Pya,zestatic pressure, in, Hg.
A= Molecutlar weight of stack gos (wet basis),
the ssnmation of the products of the
molecular weight of each component
wnitiplied by its volumetnce proportion
iu the mixture, 1b.9b. mole.
Figure 101-8 shows a sample recording sheet
for velocity traverse data. Use the averages
in the last two columns of figure 101-8 to
determine the aversge stack gas velocity from.
equation 101-3.
6.6 Nercury collected. Calculate the total
weight of mercury collected by using equa~
tion 101-8.

Wi=ViCi1— Vil (+V(Cr) .€q. 101-8"

where:
Wi=total weight of mercury collected, ag.
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1
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Figure 101-8. Velocity traverse data,
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Vi="Total volume of condensed molsture
and IC] in sample bottle, mi,

Ci=Concentration of mercury measured in
sample bottle, zg/ml.

Vy=Total voiume of ICl used In sampling
(Impinger contents and all wash
amounts), ml,

Cr=Blank concentration of mercury in ICl
solution, ug/m),

V+=Total volume of ICl used !n filter bottle
(i used), ml.

Cr=Concentration of mercury in filter
bottle (if used), ug/ml.

6.7 Total mercury emlission, Calculate the
total amount of mercury emitted {rom each
stack per day by equation 101~7, This equa-
tion Is applicable for continuous operations.
For cyclic operations, use only the time per
day each stack is in operation. The total
mercury emissions from a source will be the
summation of results from all stacks.,

R= W0, are. A.x 86,400 seconds/day
Vloul 10¢ I‘S/G-
eq. 101-7

where: .
£2= Rate of emission, g/day.
W= "Total weight of mercury collected, xg.
Vm.c='r?tsl volume of gay sample (stack conditions),

(u.)....:l_\v'ersga stack gas velocity, fest per second.
A,=3tock ares, ftd, .

8.8 Isokinetle varlation (compa.rison of
velocity of gas in probe tip to stack velocity).

IOOVtoul

=180

eq. 101-8

where:
I=Percent of isokinetic sampling.

Vm.ant{:"t’:xl volume of gas sample (stack conditions),

A.=Prohe tip area, ft%.
=3ampling time, sec.

(o) ave. = Average stack gas velocity, feet per second.

7. Evaluation of results—7.1 Determina-
tion of compliance~~T7.1.1 Each performsance
test shall consist of tbree repetitions of the
applicable test method. For the purpose of
determining -compliance with an applicable
natlonal emission standard, the average of
results of all repetitions shall apply.

7.2 Acceptadble isokinetic results—72.1
The following range sets the limit on accept~
able isokinetlc sampling results:

It 90, 1=110%, the results are accept«
able; otherwise, reject the test and repeat.
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MXTHOD 102, REFERENCE METHOD FOR DETER-
BAINATION OF PARTICULATE AND CASEOUS MER-
CURY EMISSIONS FROM STATIONARY SOURCES
{HYDROCEN STREAMS) )

1. Principle and applicability—1.1 . Princi-

PROBE STACK

WALL

ple—~Particulate and gaseous mercury emis—
slons are lsokinetically sampled from the
source and collected In acldic lodine mono-
chloride solution, The mercury collected (in
the mercuric form) is reduced to elemental
mercury ln basic solution by hydroxylamine
sulfate. Mercury is aerated from the solution
and analyzed using spectrophotometry, *

1.2 Applicability—This method is appli-
cable for the determination of particulate
and gaseous mercury emissions when the
carrler gas stream 1is principally hydrogen.
The method is for use in ducts or stacks at
statlonary sources, Unless otherwise specified,
this method is not intended to apply to gas
streams other than those emitted directly to
the atmosphere without further processing.

2. Apparatus—12.1 Sampling train.—A sche~
matic of the sampling train used by EPA
13 shown in figure 102-1, Commercial models
of this train are avallable, although complete
construction detalls are described in APTD-
05812 and operating and maintenance pro--
cedures sre described in APTD-0576. The
components essential to this sampling traln
ara the following: -

“AciDO
. . TRAP

THERMOMETER /" CHECK

TPES
PITOT TUBE
PITOT MANOMETER
ORIFICE
THERMOMETERS
DRY TEST METER

MAIN VALVE

AIR-TIGHT
PUMP

Figure 102-1. Mercury sampling train

2.1.1 Nozzle. Stalnless steel or glass with
sharp, tapered leading edge.

2.1.2 Probe. Sheathed Pyrex? glass,

213 Pitot tudbe. Type S (figure 102-2), or
equivalent, with a coefficlent within 5 per-
cent over the working range, attached to
probe to monitor stack gas velocity.

214 Impingers, Four Greenburg-Smith
impingers connected in series with glass ball-
joint Sfttings, The first, third, and fourth
impingers may be modified by replacing the
tip with one-half inch ID glass tube extend-
ing to one-half inch from the bottom of the
flask. .

2.1.5 Acid trap. Mine safety appllances alr
line filter, catalogue No. 81857, with acld ab-
sorbing cartridge and sultable connections, or
equlivaient. )

2.1.6 Ma2lering system. Vacuum gage, leak-

: These documents are avallable for a noml-
nal cost from the National Technlcal In-
formation Service, U.S. Department of Com-
merce, 5285 Port Royal Road, Springfleld, Va.
22151,

= Mention of trade names or commercial
products does not constitute endorsement
by the Environmental Protection Agency.

less pump, thermometers capable of measur-
ing temperature to within 5°F, dry gas meter
with 2 percent accuracy, and related equip-
ment, described In APTD-0581, to maintain
an isokinetic sampling rate and to determine
sample volume.

2.17 Barometer. To measure atmospheric
pressure to + 0.1inhg.

PPE COUM,

S==

TIFESHIOT TR

Figue 102-2. Pitol tubs ~manometor assembly,
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22 Arcusurement of stack conditions
(stack pressure, temperature, moisture, and
velocity)—2.2.1 Pitot tube. Type S, or
eyuivalent, with a coefficient within 5 per-
cent over theworking range.

2.2.2 Differential pressure gage. Inclined
manometer, or equivalent, to measure veloc-
ity head to within 10 percent of the mini-
mum value. Micromanometers should be used
it warranted,

223 Tempersture gage. Any tempera-
ture-measuring device to measure stack tem-
perature to within 1* P,

22.4 Pressure gage. Pltot tube and in-
clined manometer, or equivalent, to measure
stack pressure to within 0.1 in hg.

225 Moisture determination. Drylng
tubes, condensers, or equivalent, to deter-
mine stack gas moisture content in hydrogen
to within 1 percent.

2.3 Sample recovery—2.3.1 Leakless glass
sample bottles. 500 ml and 200 ml with Tef-
lon-lined tops.

232 Graduated cylinder. 250 mil.

2.3.3 Plastic jor. Approximately 300 mi.

2.4 Analysis—2.4.1  Spectrophotometer.
To measure sbsorbance at 253.7 nm. Perkin
Elmer model 303, with a cylindrical gas cell
(approximately 1.5 in 0.d. x 7 in) with quartz
glass windows, and hollow cathode source, or
equivalent.

2.4.2 Gas sampling bubdbbdler. Tudor Sclen-
tific Co. Smog Bubbler, catalogue No. TP-
1150, or equivalent.

243 Recorder.- To match output of
spectrophotometer.

3. Reagents—3.1 Stock reagents.—3.1.1
Potassium fodide, Reagent grade,

3.1.2 Distilled water,

3.1.3 Potassium Iodide solution, 25 per-
cent.—Dissolve 250 g of potassium lodide (re-
agent 3.1.1) in distilled water and dilute to
lwol.

3.1.4 Hydrochloric acid. Concentrated.

3.1.5 Potassium iodate. Reagent grade.

3.1.6 lodine monochloride (ICly 1.0M.
To 800 mi of 25 percent potassium ilodide
solution (reagent 3.1.3), add 800 ml of con-
centrated hydrochloric scld. Cool to room
temperature, With vigorous stirring, slowly
add 135 g of potassium lodate and continue
stirring until all free fodine has dissolved to
give a clear orange-red solution. Cool to room
temperature and dilute to 1,800 ml with dis-
tilled water. The solution should be kept in
amber bottles to prevent degradation.

3.1.7 Sodium hydroride pellets. Reagent
grade.

3.1.8 XNitric acid. Concentrated.

3.1.9 Hydrozylamine sulfate,
grade.

3.1.10 Sodium chloride, Reagent grade,

3.1.11 Mercuric chloride. Reagent grade.

3.2 Sampling. 3.2.1 Absorbing solution,
0.1M IC!. Dilute 100 m! of the 1.0M ICI stock
solutlon (reagent 3.1.6) to 11 with dlistsilled
water. The solution should be kept in glass
bottles to prevent degradation. This reagent
should be stable for at least 2 months; how-
ever, perlodlc checks should be performed to
insure quality.

3.2.2 Wash acid. 1:1 V/V nitric acid-water,

323 Distilled, deionized water.

3.2.4 Silica gel. Indlcating type, 6 to 16
mesh, dried at 350°F for 2 hours.

33. Anglysis—3.3.1 Sodium hydrozide,
10N. Dissolve 400 g of sodium hydroxide pel~
lets in distilled water and dilute to 1 1.

#2 Reducing agent. 1? pereent hydroz-
e 2lfale, 12 percenf sediwim oivloride,
82 i ot distilled water, add 12 ¢ of hy-
teagslanune sulfate and 12 ¢ of sodium chilo-
ride. Dilute to 100 ml., Thais quantity is
sutlclent for 20 analyses and must be pre-
par~d datly,

33.3 Acration gas Zero grade air.

Reagent

K
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3.3.4 Hydrochloric acid, 0.3N. Dilute 25.5
ml of conceutrated hydrochloric acld to 11
with distliled water.

3.4 Standard mercury  solutions—3.4.1
Stock solution, Add 0.1354 g of mercurle
chloride to 30 ml of 0.3N hydrochloric acid.
After the ercurlc chloride has dissolved,
add 03N hydrochloric acid and adjust the
volume to 100 ml. One ml of this solutlion
is equivalent to 1 mg of free mercury.

3.1.2 Standard solutions. Prepare calie
bration solutions by serially diluting the
stock solution (3.4.1) with 0.2N hydrochloric
acld, Prepare solutions at concentrations in
the linear working range for the Instrument
to be used. Solutions of 0.2 xg/ml, 0.4 ug/ml
and 0.6 ug/ml have been found acceptable
for most instruments. Store all solutions in
glass-stoppered, glass bottles. These solutions
should be stable for at least 2 months; how-
ever, periodic checks should be: performed
to Insure quality.

4, Procedure. 4.1 Guidelines for source
testing are detailed In the following sections,
These guidelines are generally applicable;
however, most sample sites differ to some de-
gree and temporary alterations such as stack
extensions or expansions often are required
to lnsure the best possible sample site, Fur-
ther, since mercury !5 hazardous, care should
be taken to minimize exposure, Fnally, since
the total quantity of mercury to be collected
generally is small, the test must be care-
fully conducted to prevent contamination or
loss of sample.

4,2 Selection of a sampling site and mini-
mum number of traverse points.

.4.2.1 Select a suitable sampling site that
is as close as is practicable to the point of
atmospheric emisston. If possible, stacks
smaller than 1 foot in diameter should not
be sampiled,

8841

4.2.2 The sampling site should be at least
elght stack or duct diameters downstream
and two diameters upstream from any flow
disturbance such as n bend, expansion or
contraction. For rectangular cross section,
determine an equivalent diameter from the
following equation:

= . 102-
. Srrw eq-102-1
where: '

D,=eqgulvalent diameter.

W=wldth.

4.2.3 When the above sampling site crite-
ria can be met, the minimum number of
traverse points is four (4) for stacks 1 foot in
diameter or less, elght (8) for stacks larger
than 1 foot but 2 feet In diameter or less, and
twelve (12) for stacks larger than 2 feet.

4.2.4 Some sampling situations may ren-
der the above sampling site criteria imprace
tical. When this is the case, choose a con-
venient sampling location and use figure
102-3 to datermine the minimum number of
traverse points, However, use figure 102-3
only for stacks 1 foot in diameter or Jarger.

4.2.5 To use figure 102-3, first measure the
distance from the chosen sampling location
to the nearest upstream and downstiream dis-
turbances, Divide this distance by the dl-
ameter or equivalent diameter to determine
the distance in terms of pipe diameters. De-
termine the corresponding number of trav-
erse polnts for each distance from figure
102-3. Select the higher of the two numbers
of traverse points, or a greater value, such
that for circular stacks the number is a mut-
tiple of four, and for rectangular stacks the
number follows the criteria of section 4.3.2,

NUIMBER OF DUCT DIAMETERS UPSTREAM®
{DISTANCE A}

0.5 1.0 1.5 2.0 25
50 T T I T T | T
DISTURBANCE
| L sanpLing
t SITE
kolSTURBANCE

MINIMUM NUMBER OF TRAVERSE POINTS

10/~ <FROM POINT OF ANY TYPE OF -
DISTURBANCE {BEND, EXPANSION, CONTRAGTION, ETC.)
\ 11 i IS B !
2 3 3 5 s 7 P 9 10

NUMBER OF DUCT DIAMETERS DOWNSTREAM®
{DISTANCE B)

Flaura 1023, Siinimm number of travarse points.

4.2.6 If a selected sampling polnt 15 closer
thau 1 inch from stack wall, adjust the loca~

tion of that polnt to insure that the zample
is taken et least 1 inch away fcom the wall.

FEDERAL REGISTER, VOl. 38, NO, 66—FRIDAY, APRIL 6, 1973

CAPCO JEN 0022137

e




* 8842

43 Cross-sectional layout and location of
traverse polnts.

4.3.1 For circular stacks locate the tra-
verse points on at least two diameters ac-
cording to fgure 103—4 and table 102-1. The
traverse axes shall divide the stack-cross sec—
tion into equal parts. |

4.3.2 For rectangular stacks divide the
cross-section into as many equal rectangular
oreas as traverse points, such that the ratio of
the length to the width of the elemental areas
is hetween one and two. Locate the traverse
psints at the centroid of each equal area ac-
cording to figure 102-5.

4.4 Measurement of stack conditions

441 Set up the apparatus as shown in
figure 102-2. Make sure all connections are
tight and leak free. Measure the velocity head
and temperature at the traverse polnts speci=~
fled by section 4.2 and 4.3.

442 Measure the static pressure in the
stack. .

4.4.3 Determine the stack gas motisture.

RULES AND REGULATIONS - -

Flgwre 102-4. Cross seclion of circufar stack showlng locationr of
Uaverse poInmts en perpendiCular diameters,

.

a
-
(PRI, SV YN
.
L

-
-

> -
1S
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Figre 3625, Craes ssotion of rectangulas stack divded (ato 42 qupl.
areas, wilh Yaverss posnis at cenvoid of sach arens

Table 102-1, Locatfon of traverse points {n circular stacks
(Percent of stack diameter from inside wall to traverse point)

Traverse i
point
ngrrr"bgr Numbey of traverse points on a diameter
diameter| 2 4 & -8 -1 10 12 14 16 18 20 22 24
T [14.6] 6.7] 4.4} 3.3} 2.5} 2.7] 1.8 1.6} 1.4 L3f 1YL 1
2 85.4125.0114.7110.5) 8.2} 6.7 5.7.} 4.9}1 4.4} 3.3} 3.5 3.2
3 75.0{29.5019.4{14.6{11.8} 9.9} 85| 7.5] 6.7} 6.0} 5.5
4 93.3}70.5[32.3|22.6{17.7 [14.6 {12.5}10.9] 9.7} 8.7{ 7.9
5 85.3(67.7 {34.2125.0120.1 {16.9]14.6]12.9|11.6 | 10,5
6 95.6 | 80.6 | 65.8] 35.5 126.9122.0|18.8}116.5!14.6 |13.2
7 89.5177.4]64.536.628.3]23.6]20.4118.0{16.1
8 96.7 185.4175.0 {63.4 137.5]29.625.0121.8 [19.4
9 91.8|82.3 173.1 )62.5| 38.2} 30.6 { 26.1 {23.0
10 97.5]88.2 |79.9 | 71.7 ] 61.8]38.8 | 31.5 | 27,2
11 93.3185.4178.0170.4}61.2139.3}32.3
12 97.9 190.183.1{76.4]69.4|60.7 {39.8
13 94,3187.5]81.2}75.0[68.5}60.2
14 98.2 [ 91.585.4]|79.6 |73.9 | 67.7°
15 95.1189.1183.5178.2172.8
16 98.4192.5187.1(82.0{77.0
17 95.6| 90,3 | 85.4 180.6
18 98.6| 93,3 {88.4°183.9
19 96.1 }91.3 | 86.8
20 98.7 1 94.0 | 89.5
21 96.5 {92.1
22 98.9 | 94.5
23 s 96.8
23 - . 98.9

444 Determine the stack gas molecular
welght from the measured.molsture content
and knowledge of the expected gas stream
composition. Sound engineering judgment
should be used,

45 Preparation of sampling train.

451 Prior to assembly, clean all glass

" ware {probe, impingers, and connectors) by

rinsing with wash acid, tap water, 0.1M IC1,
tap water, and finally distilled wuter. Place
100 m} of 0.1M ICt in each of the first three
impingers, and place approximately 200 g.
of prewelghed silica gel In the fourth im-
pinger. Save 80 ml of the 0.IM ICL as a hlank
in the sample analysis. Set up the train and
the probe as in Pigure 102-1.

452 Leak’ check the sampling train at °

the sampling site. The leskage rate should
DOt be in excess of 1 percent of the desired
sampling rate, Place crushed iee around the
impingers. Add more ice during the run to
keep the temperaturs of the gases leaving
the last Impinger at 70* F or less.
_ 46 Mercury train operation. >
£6.1 Safety procedures. It ts tmperative
that the sampler conduct the source test
under conditiony of utmost safety, since
hydrogen and air mixtures are explosive. The
sample traln essentially is leakless, so that
attention to safe operation can be concen-
trated at the inlet and outlet. The following
specific Items are recommended:

4.6.1.1 Operate only the yacuum pump
during the test. The other electrical equip-
ment, e.g. heaters, fans and timers, normally
are not essentisl to the success of a hydro-
gen stream test.

4.6.1.2 Seal the sample port to minimize
leakage of hydrogen from the stack.

4613 Vent sampled hydrogen at least
10 feet away from the traln. This can be
accomplished easlly by attaching a ¥%-in Ld.
Tygon tube to the exhaust from the orifice
meter. :

4.0.2 Por each run, record the data re-
quired on the sample sheet shown in figure
102-6. Take readings at each sampling point
atleast every 5 minntes and when significant
changes in stack conditions necessitate ade
ditional adjustments in flow rate,

4.6.3 Sample at = rate of 0.5 to 1.0 cfm.
Samples shall be taken over such a pertod
or periods as are necessary to accurately
determine the ‘maximum emissions which
would occur in & 24-hour perioq. In the case
of cyclic operations, suficient tests shall be
made so as to allow accurate determination

“or calculation of the emissions which will

occur over the duration of the cycle. A mini-~
mun sample time of 2 hours {s recommended.
In some instances, high mercury concentra.
tions can prevent sampling in one run for
ihe desired minimum time. This is indicated
by reddening in the first impinger as fres
lodine is }iberated. In this case, a run may
be divided into two or more subruns-to insure
that the absorbing selutions are not depleted.
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Figwre 1026. Field data

46.4 To begin sampling. position the noz-
zle at the first traverse point with the tip
pointing directly into the gas stream. Imme-
diately start the pump and adjust the fiow
to isokinetic conditions. Sample for at least
§ minutes at each traverse point; sampling
time must be the same for each point. Main-
tain tsokinetic sampling throughout the sam-
pling period, using the following procedures.

4.6.4.1 Nomographs which ald in the rapld
adjustment of the sampling rate without
other computations are in APTD-0576 and
are availlable from commercial suppliers. The
available nomographs, however, are set up
for use in air strearns, and minor changes are
required to provide applicabllity to hydrogen.

4.6.4.2 Callbrate the meter box orifice. Use
the techniques as described in APTD-0578.

4.6.4.3 The correction factor nomograph
discussed in APTD-0576 and shown on the
reverse side of commercial nomographs will
not he used. In its place, the correction factor
will be calculated using equation 102-2.

(Cu.\f) P, T
“abg P, M,

eq. 102-2

C 0.01 =%

where:
C =Correction factor.

Cr=Pltot tube coefficient.

Me=>»Mlole fraction dry gas.

P,=Stack pressure, inHg.

P~ =Meter pressure, inHg.

T~ =Moeoter tempgerature, °R.

M., =Molecular'weight of stack gas (from
4.4.4), 1b/1b mole.

SH @ =Meter box calibration factor, ob-

tained in step 4.6.4.2.

4.6.4.4 Set the calculated correctlon factor
on the front of the operating nomograph.
Select the proper nozzle and set the K-factor
on the nomograph as detatled In APTD-0576.

4.6.45 Read the velocity head in the stack
at ea~h :ample polnt {rom the manometer in
e erem e Convert the
o entt vaiue Jor a:r by
A rat.o of the molecular \'elgh‘ of air to hy-
drozen nt the stack moisture conzent. Insert
his vatue of AP onto the nomograph and
re:xd o.f M., Azaln, convert the A, which Is
an a:r ¢qquivalent value, to the L¥ for hydro-

No. 66—Pt. I[-—4

gen by dividing by 13. This factor includes
the ratio of the dry molecular weights and a
correction for the different orifice calibration
factors for hydrogen and air. This procedure
is diagrammed below:

MW air)

JI_F—I'H,‘ —set thison

wel wmpb.

/
//

/

Observe AP—Multiply (
by

Read ofl A/ <Divide hy 13 = IFT{ to be used on meter box.

4.6.46 Operate the sample train at the
calculated AH at each sample point.

4.6.5 Turn off the pump at the conclusion
of each run and record the final readings.
Immediately remove the probe and nozzle
from the stack and handle In accordance with
the sample recovery process described in sec-
tion 4.7.

4.7 Sample recovery.

4.7.1 (All glass storage bottles and the
graduated cylinder must be precieaned as in
sectlon 4.5.1). This operation should be per-
formed in an area free of possible mercury
contamination. Industrial laboratories and
amblent air around mercury-using facilities
sre not normally free of mercury contamina-
tion. When the sampling traln is moved, care
must be exercised to prevent breakage and
contamination.

4.7.2 Disconnect the probe from the im-
pinger train. Place the contents (measured
to x1 ml) of the first three impingers into
» 500 m! sample bottle. Rinse the probe and
all glassware between it and the back half
of the third impinger with two 50 ml por-
tions of 0.1M ICl solution. Add these rinses
to the first bottle. For a blank, place 80 ml
of the 0.1M ICl in a 100 ml sample bottle.
Place the silica gel in the plastic jar. Seal and
secure all containers for shipment, If an ad~
ditlonal test is desired. the glassware can be
carefully double rinsed with distiiled water
and rzas.emblied Howvever, if tne glassware Is
10 kb~ 20t of wwe more thun 2 days, the initinl
acid wash procedure must be fullowed.

48 Analysis—4.8.1 Apparatus prepara-
tion.—Clean all glassware according to the
procedure of section 4.5.1. Adjust the instru-
ment cettings according to the instrument
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manual, using an absorption wavelength of
263.7 nm,

4.8.2 Analysis preparation.—Adjust the
alr delivery pressure and tae needle valve to
obtain a constant air Bow of about 1.3 1/min.
The analysls tube should be bypassed ex-
cept durlng aeratton., Purge the equipment
for 2 minutes. Prepare a sample of mercury
standard solution (3.4.2) according to sec-
tion 4.8.3. Place the analysis tube in the line,
and serate until a maxtmum peak height 13
reached on the recorder. Remove the analy-
sis tube, flush the llnes, and rinse the
analysis tube with distilled water. Répeat
with aunother sample of the same standard
solution. This purge and analysis cycle is to
be repeated untll peak heights are repro-
ducible.

4.83 Sample preparation-~~Just prior to
analysis, transfer a sample aliquot of up to
50 ml to the cleaned 100 ml analysis tube.
Adjust the volume to 50 ml with 0.1M ICl
M required. Add 5 ml of 10 N sodlum hydrox-
1de, cap tube with a clean glass stopper and
shake vigorously. Prolonged, vigorous shak-
ing at this point is necessary to obtaln an
accurate analysis. Add 5 ml of the reducing
agent (reagent 3.3.2), cap tube with a clean
glass stopper and shake vigorously and im-
mediately place in sample line.

484 Mercury determination.—After the
system has been stabllized, prepare samples
from the sample bottle according to section
4.8.3. Aerate the sample until a maximum
peak helght is reached on the recorder. The
mercury content is determined by comparing
the peak heights of the samples to the peak
heights of the callbration soluttons. If col-
lected samples are out of the linear range,
the samples should be diluted. Prepare a
blank from the 100 ml bottle according to
section 4.83 and analyze to determine the
reagent blank mercury level.-

5. Calibration~-5.1 Sampling Train. 51.1
Use standard methods and equipment as de-
tailed in APTD-0578 to calibrate the rate
meter, pitot tube and dry gas meter. Recali-
brate prior to-each test series.

52 Analysis—52.1 Prepare a callbra-
tlon curve for the spectrophotometer using
the standard mercury solutions., Plot the
peak heights read on the recorder versus the
concentration of mercury in the standard
solutions, Standards should be interspersed
with the samples since the calibration can
change slightly with time. A new calibration
curve should be prepared for each new set
of samples run.

6. Calculations—6.1 Average dry gas meter
temperature, stack temperature, stack pres-
sure and average orifice pressure drop.—See
data sheet (fig. 102-8).

6.2 Dry gas volume~—Correct the sample
volume measured by the dry gas meter to
stack conditions by uslng equation 102-3.

(Pbll+13 6

Va, =7, T P,

eq. 102-3
“h\-rc

=Veolumo of gas sample through the dry gas meter
(stack counditions), ft.9

V~=Volume of gas sample through the
dry gas meter (meter conditlons),
1,

7T.=Average temperature of stack gas. °R,

T.=Average dry gas meter temperature,
°R.

Pu.rzz Barometric pressur: 2t tu2 oriiice
meter, inHg.
AH = Average pressure drop across
fice meter, isH.O.
13.6 =Specific gravity of mercury.
P.=Stack pressure, Pur=-Static pressure,
ing.

3 the ori-
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8.3 Volume of water vapor.

Ve =KV, 5 eq.102-4

where:
Vo, =Volume of water vaper in the gas rample {stack
cuadations), (L3,
in, g, ~1®
ml. ~°R
Vi,=Total volume of Hquid collected in impingers
apd silica z:el (see figure 102-7), ml.
To~ Average stack pos temperature, °R,
Py=3tack pressurs, Ppare -k static pressuse, in. Hg.

8.4 Total gas volume.

Viow = Vm, +V‘v,

X = 0.00257 when these nnits are used:

eq. 1025
where:
Vietai= total volume of gas sample (stack
conditlons), It3,
Va,=Volume of gas through dry fas meter (stack
condiunns), (13,

Vo, ~Volume of waler vapor in gas sample (stack
conditions), ftd

WOLUAE OF LICUID
WATER COLLECTED

BPINGIA
VOLLWE,
m

SJWICA atL
WEIGHT,
3

RULES AND REGURZATIONS

PLANT ’ :

DATE
RUN NO.
STACK DIAMETER, in.
BAROMETRIC PRESSURE, in. Hg, .

STAT)C PRESSURE IN STACK (Pg). in. Hg-

OPERATORS,

TTr—r—r

.,.; SCHEMATIC OF STACK

_CROSS SECTION

1

Velocity head,

Traverse point
P in, H,0

number

| Stack Temperature

3 *E,noF -

.

FINAL
INHHAL

110UI0 COLECTED

TOYAL VOLUVE COLLECTED C'} nd

PCONVERT WEIGHT O WATER 10 vouwé ar diyiding total weight
INGAEASE BY DENSITY Of WATLR, §) &/miis

THCM ASE.

Tvml = YOLUME WATER, m)

Figure 1027, Analytical data,

6.6 Stack gas velocity—Use equation
102-6 to calculate the stack gas velocity, -

- (T ara.
(%) e = I‘.,C,(\/AP).,,‘—J-—I—"—'—
PAM,
eq 102-6
where: ¢
(0) weg. = Averape stack gag velocity, feet per second:
K, =85 53'—'(———-———————"’ Ante e when
’ e\ 1o mole® R-inHWO
these units are used.
C, =Piter tube coeflicient, dimensionless.
(TYseg. =Average stack gss temperature, °R.

(VAP) arg.= Average square root of the velocity heod of
stack gas (inHiO)4? (see figure 102-8).
P, =Sl}m:k pressure, Pya,bstalic pressure, in

.

A, =Molecnlar weight of-stack gas (wet basis),
the summsuon of the products of the
molecular weight of each component
multiplied by its volumetric proportion
in the mizture, Jbib-mole.

Figure 102-8 shows a sample recording sheet
tor velocity traverse data, Use the averages in
the last two columns ot figure 102-8 to de-
termine the average stack gas velocity from
equation 102-8.

6.6 Mercury collected. Calculate the total
weight of mercury collected by using eq.
1021,

AVERAGE:

Figure 102-8. Velocity traverse dala.

FEDERAL REGISTER, VOL, 38,'NO. 66—FRIDAY, APRIL 6, 1973

CAPCO JEN 0022140

L




We=ViCi—=VsChoan.. eq. 102-7
where:
Wi ="Tolal weight of mercury coliected, ug.
V:="Total volume of condensed moisture
aud ICI {n sample bottle, ml.

Ci=Conceniratlon of mercury measured in,

sample bottle, sg/ml.

Viu="Total volume of ICl used in sampling
(impinger contents and all wash
amounts), ml.

Cv=Blank concentratlon of mercury in ICl
solution, ug/ml.

6.7 Total mercury emission.—Calculate
the total amount of mercury emitted from
each siack per day by equation 102-8. This
equation is applicable for contlnuous opera-
tions, For cyclic operations, use ouly the time
per day each stack i3 in operation. The total
mercury emissions {rom a source will be the
summation of results from all stacks.

Wo(r) e A, x86,400 second</day
108 pgfg
eq. 102-8

=

} -lolhl

where:
n

1o of pmission, £/day.

17 =Tl werght of saerenry sotieclod, 22,
Trat = Total voiume of gas sample (lack vouditions),
. 0,

{rderp = Avprage stack gas velocity, et per second.
Stack arey, (t2
6.8 Isokinetic variation (comparison of
velocity of gas in probe tip to stack velocity).
100V¢oul

I= AaD ("u)nx.
where:

I=Peceent of isokinetic sampling, .
3ot = Tatal volugic of gas sample (stack conditions),
(LA

eq. 102-9

Viohe tip orea, 113
o= S pnpling fie aoe,

(0 - Averes obs bgas velocity, foet per second,

7. Eralialion of results~7.1 Determina-
tion of comphance~—7.1.1 Each performance
test shall consist of three repititions of the
applicable test method, For the purpose of
determining compliance with an applicable
national emission standard, the average of
results of all repetitions shall apply.

7.2 Acceptable isokinetic results—7.2.1
The following range sets the limit on ac-
ceptable isokinetic sampling results: If
097 ==1.2110"%. the results are acceptable;
otherwise, refect the test and repeat.
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NETHOD 103. BERYLLITU M SCREENING METHOD

1. Principle and applicebility—1.1 Prin-
ciple.~—~Beryllium emissions are isoklnetically
sampled from three points in a duct or stack.
The collected sample Is analyzed for beryl-
lum using an appropriate technique.

1.2 Applicability.—This procedure details
guidelines and requirements for methodg
acceptable for use In determining beryliium
emissfons In ducts or stacks at statiomary
sources, a5 specified under the provisions of
§ 61.14 of the regulations.

2. Apparatus—2.1 Sampling trein—A
schematic of the requlred sampling traln
configuration is shown in figure 103-1. The
essential components of the train are the
followlng:

2.1.1 No:zle—Stalnless steel, or equiva-
lent, with sharp, tapered leading edge.

2.1.2 Probe.—Sheathed Pyrext glass.

2.1.3 Filter—Millipore AA, or cquvalont,
with appropriate filter holder that provides
a positive seal against leakuge from outside
or around the filter, It Is suggested thut a
Whatman 41, or equivalent, be placed imme-
diately against the back side of the Millipore
filter as a guard against breakage of the
Mllljipore. Include the Whatman 41 in the
analysis, Equivalent filters must he at least
99.95 percent efficlent (DOP Test) and
amenable to the analytical procedure.

FILTER

NOZRLE

Y

Neroe

SISTON
Figwe 103-1. Beryllium screening mathod: sample Lrain schematic.

2.14 Meter-pump system—Any system
that will maintain isokinetic sampling rate,
determine sample volume, and is capable of
a sampling rate of greater than 0.5 cfm.

2.2 Measurement of stack conditions
(stack pressure, temperature, moisture and
velocity) —The following equipment shall be
used in the manner specified in section 4.3.1.

221 Pi'at tub~r~Cype 5, or oy
wth doLon 15 opescen
working ravzge.

222 Differenttrel pressure  geuge~~Iu-
chiced manometer, or equivalent, to measure
velocity head to within 10 parcent of the
minimum value.

! Mentlon of trade names or specific prod-~
ucts does not coustitute endorsement by the
Environmental Protection Agency.
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2.2.3. Temperature gauge.—Any tempera-
ture measuring device to measure stack tem-
perature to within 5° P,

2,24 Pressure gauge~Any device to
measure stack pressure to within 0.1 in. Hg.

2.2.5 Bargmeler—To measure o.nfms-
pheric pressure to within 0.1 in. Hg.

2.2.6 Moisture determination.~Wet and
dry hulb thermometers, drying tubes, con-
censers, or equivalent, to determine stack gas
moisture content to within 1 percent.

23 Sample recovery—23.1 Probe clean-
ing equipment.—Probe brush or cleaning rod
at least as long as probe, or equivalent. Clean
cotton balls, or equlvalent, should be used
with the rod. |

2.3.2 Leakless glass sample bottles,

24 Aralysis.—2.4.1 Equipment neces-
sary to perform an satomlc absorption,
spectrographic, fluorometric, chromato-
graphle, or equivalent analysts,

3. Reagenis.—3.1 Sample recovery—3.1.1
Acetone—Reagent grade.

3.1.2 Wash acid.—1:1 V/V hydrochlorie
acld-water.

3.2 Analysis—3.2.1 Reagents as mneces-
sary for the selected analytical procedure.

4. Procedure~—4.1 Gulidelires {or source
testing are detailed In the following sections.
These guidelines are generally appticable;
however, most sample sites dlfter to some de-
gree and temporary alterations such as stack
extensions or expansions often are required
to insure the best possibie sample site. Fur~
ther, since berylllum is hazardous, care
should be taken to minlmize exposure.
Finally, since the total quantity of beryilium
to be collected is quite small, the test must
be carefully conducted to prevent contami-
nation or loss of sample.

4.2 Selection of a sampling site and num-
ver of runs.—4.2.1 Select a suitable sam-
pling site that is as close as practicable to the
point of atmospheric emission. If possible,
stacks smaller than 1 foot in diameter should
not be sampled,

4.2.2 The sampling site should be at least
cight stack or duct diameters downstream
and two diameters upstream from any flow
disturbance such as a bend, expansion or
contraction. For rectangular cross-section,
determine an equlvalent diameter using the
following equation:
2LW Y
J A eq. 103-1
where:

De.=equlvalent diameter

L =length

W=width

423 Some sampling situations may ren-
der the above sampling site criteria imprac~
tical. When this Is the case, an salternate
site may be selected but must be no less
than two dlameters downstream and one-
half diameter upstream from any point of
disturbance. Additional sample runs are rec-
ommended at any sample site not meeting
the criteria of section 4.2.2,

4.2.4 Three runs shall constitute a test.
The runs shall be conducted at three dif-
ferent points. The thrce points shall pro-
portionately divide the diameter. le. be lo-
cated at 23, 50 and 75 percent of the diameter
from the Inside wall. For horizontal ducrs,
the diameter shall be in
Tt F

D=

the vorst-al dirags

4.2.3, proporiionazely v
commodate the total numbdar of 0.

4.3  Measurement of stark  ond oo,
4.3.1 JMeasure the stack gas presra, niols-
ture, and iemperature, using the equtpment
cdescribed In § 2.2, Determine the miclzcular
welght of the stack gas. Sonnd engineering
eslimates may be made in lisu of direct

FEDERAL REGISTER, VOL. 38, NO. 66—FRIDAY, APRIL 6, 1973

CAPCO JEN 0022141




8846

messurements. The basls for such estlmates
shall be given in the test xeport.

4.4 Preparation of sampling train.—
441 . Asgemble the sampling train as shown
in figure 103-1. It is recommended that all
glassware be precleaned hy soaking jn wash
acld for 2 hours.

442 Leak check the sampling traln at the
sampling site. The leakage rate should not be
in excess af 1 percent of the desired sample
rate,

4.5 Berylium train operation—4.5.1 For
each run, measure the veloeity at the selected
sampling point. Determina the Iisckinetic
sampling rate. Record the velocity head and
the required sampling rate.

452 Place the nozzle at the sampling
paint with the tip pointing directly into the
gas stream. Immediately start the pump and
adjust the flow to isckinetic canditions. At
the conclusion af the test, record the same
plng rate, Again measure the selocity head
at the sampling polnt. The required {sokinetic
rate at the end of the period should nat have
deviated more than 20 percent from thaf
originally calculated.

453 Sample at a minimum rate of 0.5 °

It3/min. Samples shall be takan over such a
pertod or periods as are necessary to deter-
ming the maximum emissions which would
occur In 8 24-hour period., In the case of
cyclic operations, suficient tests shall ha
made 30 a3 to allow determination or caleu-
Iatian of the emissions wiich would occur
over the duration af the cycle A minimum
sampling time of 2 hours ls recommended.

454 All pertinent data should be io
cluded in the test repork. -

4.8 Sample recoverg—46% It is recom-
mended that all glassware be preeleaned ns
in §44.1. Sample recovery shauld alsa be
performed In an area free af possible beryl-
llum contamination, When the sampling
train i{s moved, exercise care tO prevent
breakage and contaminatlion. Set aside a por-
tion of the acetone used in the sample re-
covery as a blank for analysis. 1he total
amount of acetone used should be measured
for accurate blank correction. Blanks can be
eliminated if prior analysis shows negligible
amaguts.

482 Remove the flter and any loose par-
ticulste matter from filter halder and place
in & contalner.

4.83 Clean the probe with acetone and a
drush or long rod and cotton balls. Wash inte
the contalner. Wash out the Sfilter holder
with acetone and add to the same container.

47 Analysis.—4.7.1 Mske the necessary
preparation of samples and analyze for beryl-
lium. Any currently acceptable method such
as atomic absorption, spectrographie, fiuoro-
metric, chromsatographic, or equivalent may
be used.

6. Calfbration and standards—5.1 Sam-
pling train—5.1.1 As a procedural check.
sampling rate regulation should be compared
with a dry gas meter, spirometer, rotameter
(calibrated for prevaillng atmospheric con-
ditions), or equivalent, attached to nozzle
inlat of the complete sampling train.

5.12 Data from this test and calculations
should be shown in test report.

52 Analysis.—5.2.1 Standardiztion Is
made as sugsested by the manutacturer of
the instrument or the procedures for the
analytical methcd.

6, Calculations—6.1 Total deryllium emis-
sion. Calculate the total amount of beryl-
lium ermitted [rom each stack per day by
egnation 193-2. Tais equation i1s appicable
for coniinucws ~perations. For cyclic opera-
tions, use only the time per day each stack
is 1n operation. The total beryllium emis-
slons from 2 source will be the summation
of results from all stacks.

RULES AND REGULATIONS

$6,400 seconds/day .
108 uglg -

Wl(”r)lw. Au
Vmul

R=

where: .
F=Rata of emission, g/day.
W Tota} weight of beryilhrm coljected, ug:
Viat=Totat volure of gas sampled, {t3.
(22 avg. = Aversge stack gay velocity, leet par second.
A.=Stack area, 12,

7. Test report. T.2 A test report shald be
prepared which shall include as a mintmum?

$.1.% A detalled deseription of the sam-~
pling train used and results of the proce-
dural check with all data and calculations
mazade.

7.1.2 All pertinent dots saken during

test, the basia for amy estimates made, cal-
" culations, and resuits.

7.13 A description of the test site, in-
cluding a block dlagrams with & bries de-~
scription of the process, locatlon of the sam-
ple peints in the cross sectiom, dimensions
and distances from any point of disturbance.

METHOD 104. REFERINCE METHOD POM DETER-
MINATION OF BERYLLIUM EMISSIONS. FROM
STATIONARY SOURCES

. 3. Prinsiple and applcadility—3.1 Prin-
eipte.—Beryilium emissious ave: isokinetical~
1y sampled from the source, and: tha collected

sample- 15 digested Irr an acid solution and
analyzed by awmlc absorption Spect.zopho-
tometry.

12 Applicadility.—This method, i.n appli-
cable for the determination of .beryllium
emissions in ducts or stacks at stationary
sources. Unless otherwise specified, this
method is not intended ta apply te gas
streams other than those emitted directly
to the atmosphere. without {further
processing. .-

2. Apparatus—2xL Sa.mplmg train.——A
schemsatic of the sampling train used by
EFA is shown In figure 104-1. Commerclal
models of this trair are available, altbough
construction detatls are desertbed: fn APTIM
05812 anct operating and maintepance pro-
cedures are described in APTI-0676. The
components essentia? to this sampliing train
are the following:

2.1.1 Nozzle—Stainless steel or glass with
sharp, tapered leading edge. -

2.1.Z Prodbe~.—Sheathed Pyrex? glm A
heating system capable of mafntaining a
minimuny gas temperature in the range of
thes stack temperature at the probe outlet
during sampling may be used to pxevent
condensation from accurxing -

- . MEATED-AREA FILTERMOLDER THERMOMEIER CHECK -
- ' Ny " / - ANALE
moss STACK - - 0T .
ALL
= : VACUUM
] “ oY |2 LINE
TYPE S / - -
PIYOT TUBE
\\7
IMPINGERS 1CE BATH
ETER -
PITOT MANOM -7 ASS VALVE ]
ORIEICE /
: VACUUM
GAUGE
MAIN VALVE
THERMOMETERS
DRY TEST METER AIR-TIGHT ’
U

Figure 104-t. Bery‘l?im»samp‘ffng train

2.1.3 Pitot tudbe.—Type S (figure 104-2),
or equivalent, with a coefficient within 5 per-
cent over the working range, attached to
probe to monitor stack gas velocity.

2.1.4 Filter holder.—Pyrex glass. The filter
holder must provide a positive seal agalpst
leakage from outside or around the fiter.
A hasting system capable of maitaining the
flter at a minimum temperature In therangs
of the stack temperature msy be’ used to
prevent copdensation from oc<cwTing.

2.1.5 Impingers—Pour Greenburg-Smith
impingers connected in serfes with glass ball
Joint fittings. The first; tiird, apd fourth
impingers may be modified by replacing the
tip with a l5-inch 1.@. glass tube extending
to one-half Inch from the bottom of the
flask.

2.1.68 Ifetering system.—Vacuurn gauge,
leaitless pump, thermometers capabie of
measuring temperature to within 5* F. dry
gas meter with 2 percent accuracy, and re-
lated equipment, described in APTD-0581,

to maintain an lsokinetic samphing rate and-
to determine sample volume,

2.17 Barometer—To meagure
pheric pressure to + 0.1 In He.

22 Measurement of stack conditions
tstack pressure, temperature, moisture and
velocity)—2.2.1 Pitot ltube~~Type S, or
equivalent, with a coefficlent within 5 percent.
over the working range. - . -

2232 Differential pressure gonge~In-
cined manometer, or equivalent, to measure
velocity hread: to within 10- percent of the
minimum value.

atmaos-

1 7These documents are avallahle for a nom-
inal cost from thre National Technleal Io-
formation Ser7ice, U.S. Depariment of Com-
merce, 5285 Port Royal Road, Springfieid,
Va. 22151,

2Mentlon of trade names on specific prod-
ucts does not constitute endorsement by the
Envirenmental Protection Agency.
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*Figwe 104-2. Pilot tube - y

2.2.3 Temperature gage—Any temperas
ture measuning device to measure stack tem-
perature to within 5* P.

2.2.4 Pressure gage~~Pilot tube and in-
clined manometer, or equivalent, to measure
stack pressure to within 6.1 in Hg.

2.2.5 Moisture determination.—Wet and
dry bulb thermometers, drylng tubes, con-
densers, or equivalent, to determine stack
gas moisture content to within 1 percent.

2.3 Sample recovery—=2.3.1 Probe cleans
ing rod.—At least as long as probe.

232 Leakless glass sample bottles.—500

2.3.3 Graduated cylinder—250 mil,

2.3.4 Plastic jar—Approximately 300 ml,

2.4 Analysis—24.1 Atomic absorplion
spectrophotometer.—To measure absorbance
at 2348 nm. Perkin Elmer Model 303, or
equivalent, with N,Q/acetylene burner.

2.42 Hot plate.

2.4.3 Perchloric acid fume hood.

3. Reagents—3.1 Stock reagents.—3.1.1
Hydrochloric acid—Concentrated.

3.1.2 Perchloric acid—Concentrated, 70
percent.

3.1.83 Nitric acid.—Concentrated.

3.1.4 Sulfuric acid~—Concentrated.

. 38.1.5 Distilled and deionized water.

3.1.8 Beryllium powder.~—98 percent mini-
mum purity.

3.2 Sampling—3.2.1 Filter, ~ Millipore
AA, or equlvalent, It is suggested that a
Whatman 41 filter be placed immediately
against the back side of the Miliipore filter
as a guard against breaking the Millipore
filter. In the analysis of the filter. the What-
man 4! filter should be included with the
Mitlipore filter,

3.2.2 Silica gel.—Indicating type, 6 to 18
mesh, dried at 350° F for 2 hours.

3.2.3 Distilled and deionized water.

3.3 Sample recovery—3.3.1 Distilled and
deionized -water.

3.3.2 Acetone.—Reagent grade.

33.3 Wash acid—1.1 V/V hydrochloric
acid-water.

3.4 Analysis.—3.4.1 Sulfuric acid solu-
tion, 12 N—Dllute 333 m! of concentrated
sulfuric acid to 1 1 with distilled water.

3.4.2 25 percent V/V hydrochlornc acid-
water.

3.5 Standard Dberyllium solution—3.5.1
stock solution.—1 wg/ml beryllium. Dis-
solve 10 mg of beryllium in 80 mi of 12 N
sulfuric acid solution and dilute to a volume
I 19 ) anl wsh distilled water. Dilute 2 10 ml

v 1 Loy il with 25 percenz VOV Lrdro-
az d, .iving a cencentrition of 1
This itute stock solution snould be
pared fresn daily. Equivalent sirength (in
umy} stock solutions may be prepared
Iromy beryllium salts as BeCl, and B2(NO Ya
(83 percent minimum purity). -
4. Procedure. 4.1 Guidellnes for source
testing are detalled in the following sections,
These guidelines are generally applicable;

RULES AND REGULATIONS

however, most sample sltes differ to some
degree and temporary aiterations such as
stack extensions or expansions often are re-
quired to insure the best possible sarople
site. Further, since beryllium 13 hazardous,
care should be taken to minimize exposure.
Finally, since the total quantity of beryllium
to be collected is quite small, the test must
be carelfully ¢onducted to prevent’ contaml-
natlon or.loss of sample.

8847

smaller than 1 foot in diameter should not
be sampled.

4.2.2 ‘The sampling site should be at least
8 stack or duct dlameters downstream and
2 dlameters upstream from any flow disturb-
ance such as a bend, expanslon or contrac-
tion. For a rectangular cross-section, deter-
mine an equivalent diameter from the
following equation:

D.=2LW
42 Selection of a sampling site and mini- ‘ o eq. 104~1
mum number of traverse polnts. where:
431 Select a suitable sampling site that D =.equlva1ent dlameter
13 as close as practicable to the point of at- L=length
mospheric emission. If possible, stacks W=width
' NUMBER OF DUCT DIAMETERS UPSTREAM”
(DISTANCE A)
05 1.0 1.5 2.0 2.5
50 T T T

MINIMUM NUMBER OF TRAVERSE POINTS

1 T 1 {

W0 FROM POINT OF ANY TYPE OF ™
DISTURBANCE (BEND. EXPANSION CONTRACTION. ETC.+
0 ). 1 3 1 ] 1 )\
? 1 s 5 & 7 s 3 10

: NUMBER OF DUCT DIAMETERS DOWNSTREAM
{DISTANCE Bl

Figurs 101-3. Minimum numoer of traverse points.

Figurs 1044, Cross section of circular stack shcw(ng'l_ocauon of
vaverse points on perpendicular diameters,

- [ ° .
Q 8 . .
] ot 8 I 9
1 ¢ t
' ! '

F 3531085, Ceess e22hon of roiarguiar stack €.rid 24 inta 12 2gual
2iza3, Wik W3V poials at C2aud 4 of cach sr2a.

4.23 When the sbove sampling site cri-
teria can he met, the minlmum number of
traverse polnts is four (4) for stacks 1 foot
In dlameter or less, elght (8) for stacks larger
,than 1 foot but 2 feet in lameter or less, and
twelve (12) for stacks larger than 2 feet,

424 Some sampling sltuations may ren-
der the above sampling site criteria imaprac-
tical. When this is the case, chcose a con-
venient sampling location and use S8gure
104-3 to-determine the minimum number
of traverse points. However, use figure 104-3
only for stacks 1 foot in diameter or larger.

4206 To use figure 104-3, first measure
the distance from the chosen sampling lo-
cation to the nearest upstream and dowm-
stream disturbances. Divide this distance by
the diameter or equivalent diameter to deter-
mine the distance in t2rms of pipe diameters.
Determine the corresponding number of
traverse points for each distance from fig~
ure 104-3. Select the higher of the two num-
bers of traverse points, or a greater value,
such that for circular stacks the number is
a multiple of four, and for rectanzulizr stacks
ths numbter follows the crirerla of s2¢hion
20

Tlans e

4.2.6 If 3 oclected sampling point is closer
than 1 inch from the stack wall, adjust the
location of that point to ensure tha: the
sample Is taken at Jeast 1 Inch away from the
wall.

4.3 Cross-sectional layout and location of
traverse points,
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from the stack and handle in accordance with
the salnpie recovery process desecnibed in § 4.7.

47 Sumple recovery.—+7.1 (All glass
storage bottles and the graduated cylinder
must be precieaned as in § 4 5.1.) This opera-
tion should be performed In an area free of
possible beryllium contamination. When the
sampilng train is moved, care must be exer-
cised to prevent breakage and contamination,

417.2 Disconnect the probe from the bn-
pinger train. Remove the fliter and any loose
particulate matter from the filter holder and
place in a sample bottle. Place the contents
(measured to =1 ml) of the first three im-
pingers Into another sample bottle, Rinse the
probe and all glassware between it and the
back half of the third implinger with water
and acetone, and add this to the latter sam-
ple bottle. Clean the probe with a brush or a
long slender rod and cotton balls. Use acetone
while cleaning. Add these to the sample bot-
tie. Retaln a sample of the water and acetone
as a bjank. The total amount of wash water
and acetone used should be measured for ac-
curate blank correction, Place the silica gel
in the plastic jar. Seal and secure all sample
containers for shipment. If an addlitional test
is desired, the glassware can be carefully dou-
ble rinsed with distilled water and reassem-
bled, However, if the glassware is to be out of
use more than 2 days, the initial acid
wash procedure must be followed.

4.8 Analysls.

4.8.1 Apparatus preparation.—Clean all
glassware according to the procedure of sec-
tlon 4.5.1, Adjust the instrument settings
according to the Instrument manual, using
an absorption wavelength of 234.8 nm.

4.8.2 Sample preparation.—The digestion
of beryllium samples is accomplished in part
jn concentrated perchloric acld. Caution:
The analyst must insure that the sample is
heated to light brown fumes after the initlal
nitric acid addition; otherwise, dangerous
perchlorates may result from the subsequent
perchloric acid digestion. Perchloric acid also
should be used only under a perchloric acid
hood.

4.8.2.1 Transfer the filter and any loose
particulate matter from the sample container

to a 150 mil beaker. Add 35 ml concentrated

nitric acid, Heat on a hotplate until light
brown fumes are evident to destroy all or-
ganic matter. Cool to room temperature and
add 5 ml concentrated sulfuric acid and §
ml concentrated perchloric acid. Then pro-
ceed with step 4.8.24.

4822 PFlace a portlon of the water and
acetone sample into a 150 ml beaker and put
on a hotplate. Add portions of the remainder
as evaporation proceeds and evaporate to dry-
ness. Cool the resldue and add 35 m!l concen-
trated nitric acid. Beat on a hotplate until
light brown fumes are evident to destroy any
organic matter. Cool to room temperature
a.‘nd add 5 ml! concentrated sulfuric acid, and

RULES AND REGULATIONS

5 ml concentrated perchloric acid. Then pro-
ceed with step 4.8.2.4.

4.82.3 Weizh the spent silica gel and re-
port to the nearest gram.

4824 Samples from $82.1 and 4822
may be cumbined here for case of analysis.
Replace on a hotplate and evaporate to dry-
ness in a perchloric acid hood. Cool and dis-
solve the residue In 10.0 ml of 25 percent
V/V hydrochloric acid. Samples are now
ready for the atomic absorption unit. The
beryllium concentration of the sample must
be within the calibration range of the unit,
If necessary, further dilution of sample with
25 percent V/V hydrochloric acid must be
performed to bring the sample within the
calibration range.

4.83 Deryllium determination.-—~Analyze
the samples prepared in 4.8.2 at 2348 nm
using a nitrous oxide/acetylene flame. Alumi-
num, silicon and other elements can inter-
fere with this method if present in large
quantities, Standard methods are avallable,
however, to effectively eliminate these inter-
ferences (see Reference 35).

5. Calibration—5.1 Sampling train.—
5.1.1 Use standard imethods arnd equipment
as detailed in APTD-0576 to calibrate the rate
weter, pitot tube, dry gas meter and probe
heater (if used). Recallbrate prior to each
test series.

5.2 Analysis.—52.1 Standardization 1is
made with the procedure as suggested by the
manufacturer with standard beryliium solu-
tion. Standard solutions will be prepared
from the stock solution by dilution with 25
percent V/V hydrochloric acid. The linearity
of working range should be established with
a series of standard solutions. If collected
samples are out of the llnear range, the
samples should be diluted. Standards should
be interspersed with the samples since the
calibration can change slightly with time.

6. Calculations—6.1 Average dry gas meter
temperature, stack temperature, stack pres-
sure and average orifice pressure drop.-—See.
data sheet (figure 101-6).

6.2 Dry gas volume.—Correct the sample
volume measured by the dry gas meter to
stack conditions by using equation 104-2.

AH
Vo = _T_g_ (anr+mt6
my MT.. - l,‘ — =
eq. 104-2

whare:
Va, = Vohume of gas sample throuch the doy gas meter
. {atv-k conditions), (3.
V. =Voluine of pus sample through the dry gas meter
(meter conditions), L3,
T=Average temperature of stack pas, °R.
Tw= Average dry gas meter temperature, °R.
Pp,r=TDurometric pressurs at the orifice meter, in Tg.
all=Average pressuse drop across the orifice meter,

in 1,0,
13,6 =3pecific gravity of mercury.
P,=Stack pressure, Poar = Stalic pressare, in Hg.

6.3 Volume of water vapor,

r T'
W, =K.} eP,  eq.14-3
where:

V,'.-x\'nlume of water vapor in Lhe gas sample (stack
condetions, i3,
)
Ko=0.01267 '—",%';IL‘L, when these units are used.
11,=Total volume of liquid enllected in Impingers
ated silicy gel (sve figuro 104-7), ml.
Te=Avetade stack gas temperature, ° R,
Py=S1avk pressure, Pygsstatic pressure, in Uz,

6.4 Totalgas volume,

Vtoul= Vm,+Vw, eq. 104-4

where:
Vioeat= T?lixl volume of gas sample (stack conditions),
t

Va,=Volume of gas through dry ga3 mygter (stack
cosiditionsy, &1,

Vo, =Volums ol water vapor in gas sample (stack
couditions), 183,

6.5 Stack gas velocity.
Use eguation 104-5 to calculate the stack
gas velocity.

(AP

(V) ave.= I\-,C,(\,_A-p) ave,

PM,
eq. 1045
where:
() avg.=Average stack gas velocity, feet per
sweond.
. 1 1b~{nHg [
=530 (me e ) - vhen
these units are used.

C,=Pitot tube coeflicient, dimensionless,
(T.) avg. = Average stack gas temperature, °R.

{V/ Ap)s.p.=Average square root of the velocity head
of stack gas (InX{;0)17 (see figure 104-8),
s:}alck pressure, Py.ckstotle pressure, in

XMy=Molacular weleht of stick gas {wet hisis)e
+ the snmmation of the produdts of tha
meple tdr weight of ¢iwvh componeout
maltiphed hy its volnmietric [1opartion

in the mixture, 1b;ib-nole.

VOLUME OF L10UID
WATER COLLECTED
IMPINGER SILICA GEL,
VoLyuE, NEIGHT,
Ll °
FINAL
INTIAL
LIOUIB COLLECTED
TOTAL VOLUME COLLECTED c'l -

YCONVERT REIGHY OF WATER T0 VOLUNE oY dividing total wei
WNCAEASE BY DENSITY OF ATER. {1 g/nel}: 9 total w=ight

INCATASE ¢
W e/mi}

= VOLYME WATER, md

Figure 104-7. Analytical data.
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DATE

RUN NO.

STACK DIAMETER, in.

BAROMETRIC PRESSURE, in. Hg.
STATIC PRESSURE {N STACK (Pg). in. Hg.

OPERATORS SCHEMATIC OF STACK
- CROSS SECTION
. Velocity head, Stack. Temperature
Traverse point
numbep: " ~im Hy0 VA, I5)°F
el
f
AVERAGE: "

Figurs 104-8. Velocity traverse data.

Pigure 104-8 shows a sample recording
sheet for velocity traverse data, Use the aver-
ages in the last two columns of figure 104-8
to determine the average stack gas veloclity
from equation 104-35.

6.6 Beryllium collected —Calculate the
total weight ol beryllium collected by using
equation 104-6,

Wi Vi€t = VeCue —VaCa._eq. 104-6
where:

We="7atal

V.:’ro:.ﬂ. velvine of hydrochloric acid

from step 4.8.24, ml.

Ci=Comncentraiion of berylium found in

sample, az-ml.

V«=Total volume of water used in sam-

phnrg (implnger contents plus all
wash amounts), ml.

Cw=Dlank concentration of beryllium in

water, nzg/ml.

warznt of beryilium collected,

Ve=Total volume of acetone used in sam-
pling (all wash amounts), ml.

Caox=Blank concentration of berylllum in

acetone, ug/ml.

6.7 Total beryllium emissions.~Calculate
the total amount of berylilum emitted from
each stack per day by equation 1047, This
equation is applicable for continuous opera~
tions, For cyclic operations, use only the time
per day each stack Is in operation. The total
heryilivm emissions from a 30urce will be the
summation of results from all stacks.

Pe W(e)0s A, 66,400 xecondsiday
= Vieens - 108 Fg/g
eq. 104~7

wherer
K =Rate of emission, gidav.
= Total wetglit of bery taam collected, pg,
Vim=Total volume of gas saraple (stak conditions),
3,

(e avg,=

= = Averaze stack gas velneity, feet per second.
=

Stack area, fte,

.

8.8 Isokinetic wvariation (comparison 5/:

velocity of gas in probe tip to stack velecity).
= lmveoul
A.G(N)'m. o

eq. 104-8
e Percent L isokt )
= Percent o astie sampling.
Vmua;l‘otal volume of gas anmplpo (:umk condiﬁom)-.

Aq=Probe tip area, m
é-Sa.mphng time,

{ra) .'.,=-Av¢mge smck gas veloc!ty, foet per second. .

T. Bvaluation of results—T.1 Determmc—
tion of compliance.~7.1.1 Each psrformance
test shall eonsist of three repetitions of the
applicable. test method. For the purpose of
determining compliance with an applicable
national emission standard, -the average ol

. results of all repetitions shall apply.

72 Acceptadble isokinetic re:ult.s.——-’l.z.l
The following range setx the limit on accept-
able isokinetio sampling results:

If 90 percent <I.<110 percent. the results -

are acceptable; otherwise, reject the test and
" repeak.
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