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Title 40— Pratection of Environment

CHAPTER 1—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER C—AIR PROGRAMS

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

Asbhestos, Beryliium, and Mercury

On Mdrch 31, 1971 (36 FR 5931), pur-
suant to section 112 of the Clean Air Act,
a3 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 Iincapacitating reversible,
illness. 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 public
hearings and by sending comments to
EPA. Public hearings were heid in New
York City on January 18, 1972, and in

- Los Angeles on February 15 and 18, 1872,
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 puhlic hearings, and 56
persons sent comments to EPA, Repre~
sented were industries, universities, gov-~
ernmental agencies—Federal, State, and
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, where 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
received, 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 Profection Agency, Re-
search Triangle Park, N.C, 27711, Atten-
tion: Mr. Don Goodwin. In addition, the

Administrator is issuing information on

controil fechniques for asbestos, beryl-

Hum, and mercury as directed by section

112¢b) (2> of the act. Copies of these
documents may be obtained free of
charge from EPA Regilonal Offices.

ASBESTOS

Asbestos i3 a hazardous air pollutant
within the meaning of section 112, Many

persons exposed f{o asbestos dust de-

vetoped asbestosis when the dust concen-
tration was high or the duration of ex-
posure was long (I~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
(3-30) . Asbestos also has been identifled
a8 3 causal factor in the development of
mesotheliomas, cancers of the mems-

References at end of article.
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branes lining the chest and abdomen
{30-47). There are reports of mesotheif~
oma associated with nonoccupational
exposures in the neighborhood of as~
bestos sources (38, £2, 47, 43). An out-
stat_xding feature has been the long
period, commonly over 30 years, between

-the first exposure to asbestos and the ap-~

pearance of a fumor (49, 50). There is
evidence which indicates that mesothii-
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 Iimits for asbestos.
Satisfactory means of measuring ambient
ashestos 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
satismcbory means of measuring ambient
levels of ashestos makes it impossible to
estimate even roughly the quantitative
relationship between asbestos-caused ill-
ness and the doses which caused those ill~
nesses. This is a major problem, since
some asbestos caused illnesses have a 30~
vear 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 ashestos 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-~
tional, 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-
tions asbestos concentrations are un-
doubtedly high by comparison with most
community air. This suggests that there
are levels of asbestos exposure that wilt
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
o asbestos over z long time may be
equally as important in the etlology of
asbestotic disease as high levei 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 hoth these
considerations into account, the Admin--
istrator has determined that, In order to—

provide an_ample mar oL salely W
protect the public he rom 8asbestas,

aE

it is necessary to conirol emissions from
major man-made Sources ol aspesios
mu"é'éions {ETB the aEmospH‘ere. but tha
it 8 nue NS

LS ClGuay

ns
In this determination. the Administra-
tor has relied on the National Academy
of Sciences’ report on asbestos (53),
which conciudes: *“Ashestos is too im«

portant in our technology and econom
&L&M&__H_EOM fo Eeswa But,
because of the known serious eifects of
unconirolled inhalation of asbestos min-~
erals in indusiry and uncertainty as to
the shape and character of the dose-~
respanse curve in man, it would be highly
imprudent to permit additional contami-
nation of the public environment with
asbestos. Contlnuedruse at minimal risk
by

gources of man-made ashestose emission
into the atmosphere be defined and con-
wrolled.” ,

The means of control used are limita-

tiops on visible emissions With an option
An come cases to use designateg control

sguipment, requirements that cersain

procedures be followed, and prohibitions

on the yse of certain materials or of cer-~

taln operations. These means of control
are required because of the 1mpossxbﬂity

at this time of prescribing and enforc-
ing allowable numerical concentrations
or mass emission limitations known io
provide an ample margin of safety. The
alternative of no control-of the sources
subject to this standard was rejected
because of the significant health hazard
of unregulated emissions of asbestos into
fhe atmosphere from the designated
major sources,

It _is the Administrator’s judgment

MM@S sources subject to this

he major sources ol as-
bestos emlssions In the absence of quan-
titative e on data, the Administra-
tor’s judgment was based on an national
inventory of sources and emissions of
ashestos (54) and other reports (33, 55).
The asbestos - emissions and emission
factors presented in the national inven- -
tory were based on information obtained
from production and reprocessing com-
panies. This information included pro-
duction figures, estimates of control
equipment efficiency and material bal-
ances; it did not include emission test-
results. The major sources of asbestos
ﬂnmmmmi__s_m_f@_m
rat : ( ) Y 2
fact ; ¢3) fal i
polition: and (5) sgrangg; In deter-
mining which of these major sources
shouid be covered by the standard pro-
mulgated herein, the Administrator con-
sidered the effect other Federal reguia-
tlons will have on the emissions from
such sources and the proximity of such
sources to the public, In addition, the
Adminisirator considered comments on
the proposed standard and additional
technical data not available before pro-
posal. The following paragraphs explain
these considerations and the changes
made to the siandard 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 exisuing and new
sources of asbestos emission and if 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 from drilling operations and pro-
hibited visible emissions of particulate
matter from mine roads surfaced with
ashestos tailings. The Bureau of Mines
has prescribed health and safety regula-
tions (30 CFR 55.5) for the purpose of
protecting life, the promoilon of health
and safety, and the prevention of acci-
denis in open pit metal and nonmetallic
mines. As related to asbestos mines, these
regulstions prohibit persons working in
2 mine from being exposed to asbestos
concentrations which exceed the thresh-
old limit value adopted by the American
Conference of Governmental Indusfrial
Hygienists. The regulations specify that
respirators shall not be used to prevent
persons from being exposed to asbestos
where environmental measures are avail-
able. For drilling operstions, the regula-
tions require that the holes be collared
gnd drilled wet. The regulations recom-
mend that haulage roads, rock transfer
points, crushers, and other points where
dust (asbestos) is produced sufficient to
cause a 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 ashestos mines from
being 8 major source which must be cov-
ered by the standard promuigated here-
in. Furthermore, the public is sufficienily
removed from the mine work environ-
ment that their exposure should be sig-
nificantly less than that of the workers
in the work environment. Accordingly,
the promuigated 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 ashestos materials,
tallings dumps, ore dryers, air 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
emissions from any part of the mill, but
it does noi apply fo dumps of ashbestos
tallings or open storage of asbestos ores.
The Bureau of Mines' resulations 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 1n the work environment, The
Occupational Safety and Health Admin-
istration regulations were promulgaied
on June 1, 1972. The regulations are in-
tended to protect the health of employees
irom asbestos exposure by means of en-
gineering controls ti.e. isolation, encio-
sures, and dust collection) rather than by
personal protective equipment. It is the
Judgment of the Administrator that
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mesasures itaken to comply with the Bu-
reau of Mines and Oecupational Bafety
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 bemng major sources of asbes-
tos emissions.

The proposed standard would have ap-
plied to buildings, siructures, or facilities
within which any fabricating or manu-
facturing operation is carried on which
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
such as *“any,” “continuously,” and
“forced gas streams.” The promulgated
standard is more definitive as to applica-
bility of the provisions. The promulgated
standard prohibits visible emissions from
the nine manufacturing operations
which, in the judgment of the Adminis-
trator, are major sources of asbestos. The
promulgated standard does not eodver
fabrication operations. Of all fabrication
operations, only those operations at new
consiruction sites are considered to be
major sources of asbestos emissions. The
Occupational Safety and Heahkh Admin-
istration regulations specify that all
hand- or power-operated tools (i.e. saws,
scorers, abrasive wheels, and drills)
which produce asbestos dust be provided
with dust collection systems. In the judg-
ment of the Administrator, implementa-
tlon of these regulations will prevent
fabrication operations from being &
major source which must be covered by
the standard promulgated berein.

The proposed standardé would have
prohibited visible emissions of asbestos
particulate material from the repalr or
demolition of any building or structure
other than & single-family dwelling.
Comments indicated that the no visible
emission requirement would prohibit re-
pailr or demolition in many situations,
since it would be impracticable, if not
impossible, to do such work without cre-
ating visible emissions. Accordingly, the
promulgated standard specifies certain
work practices which must be followed
when demolishing certain buildings or
structures. The standard covers institu-
tional. industrial, and commercial build-
ings or structures, {ncluding apartment
houses having more than four dwelling
units, which contain friable asbestos ma-
‘terial. This coverage is based on the Na-
tional Academy of Sciences’ report (53)
which states. “In general, single-family
residential structures contain only small
amounts of asbestos insulation. Demol-
tion of industrial and commercial build-
ings that have been fireproofed with
asbestos-containing materials will prove
to be an emission source in the future,
requiring control measures.” Apartment
houses with four dwelling units or less are
considered to be equivalent to single-
family residential structures. The stand-
ard requires that the Administrator be
notified at least 20 days prior to the com-
mencement of demolition.

|/821

‘The »proposed standard would have
Hm . ons Tom_ g OUINber
gources by stipulating that such emis-
sions could not exceea the amounts whicn
would be emitted from the source I the
source were equipped with a 1abric filter
Or, 1 S0mMeé ¢AsSes, u wel-COUCCLInIT jiT-
cleaning device, THis would HOVE TeqUired—
& standar emission-measuring tech-
nique, which is not currently available.
The promulgg.ted standard prohibits visi-
Ele em 1ssions wnich contain asbestos and

ion of using speciiied
g-irileaning methods. The existence o
particulate gsbestos material in & gas
stream 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 air-cleaning requirement wouid
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-
sions. Comments received suggested that
this negative approach tended to make
the quality of air-cleaning operations de-
pendent upon the ability of EPA {o an-
ticipate and to include in {the standard
all the factors which would constitute

improper methods. Fince the intent was,
and is to require high qu T-Cleari~

ing operations, the promulgated standard

ires_prover installation, use, opera-

Hon, and maintenance without precisely
means to be used.

The proposed standard would have

prohibited the spraying of any madterial

“containing asbestos on any portion of

& building or structure, prohibited the
spraying of any material containing as-
bestos in an area directly open to the
atmosphere, and limited emissions from
all other spraying of any material con-
taining asbestos to the amount which
would be emitted if specified air-cleaning
equipment were used. Comments re-
ceived pointed out that this standard
would: (1) Prohibit the use of materials
containing only the trace amounts of
asbestos which occur in numerous nat-
ural substances, (2) prohibit the use of
materials to which very small quantities
of asbestos are added in order to enhance
their effectiveness, and (3} prohibit the
use of materials in which the asbestos is
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, pipes, and
conduits, the standard limits the asbestos
content to 1o more than 1 percent. Ma-
terials currently used contain from 10-
to 80-percent asbestos. The intent of the
i-percent limit is o ban the use of ma-
terials which contain significant quanti-
ties of asbestos, but to allow the use of
materials which would: (1) Contain trace
amounis of asbestos which occur in
numerous natural substances, and ¢2)
Include very small quantities of asbestos
(less than 1 percent) added to enhance
the material’s effectiveness. Although a
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standardized reference method has not
been developed to gquantitatively 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 ashestos con-
tent of a material with {hese methods
coets approximately $300, and the resuits
are “accurate within plus or minus 50
percent; these liimits 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 heing a
major source which must be covered by
the standard promulgated herein. At this
fime, the application of asivestos tailings
to public roadways is not widely prac-
ticed, but because of the close proximity
of roads to the public, 2 ban on using
asbestos tallings 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.

asbestos tailings 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 conirol 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 1810.93a(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-
permesable 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
of or recycled.

{2} Materials, such as minera! 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, s
major, portion of the asbestos-material
collected by fabric filters is either re-
cycled to the process or is marketed for
other uses. For example, one ashestos tex-
tile mill recycles large quantities of
longer-fiber 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” asbestos materials which will
result from the implementation of the
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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 suppiies with asbes~
tos from landfill disposai 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
{8 no evidence that these mafterials cause
health effects in the concentrations found
‘In occupationa] or ambient environments.

Although the standard was not based
on economic considerations, EPA s
aware of the impact (§5) and considers it
to be reasonable. Costs among the vartous
sources covered by the standard are quite
variable. Although the standard may ad-
versely affect some individual plants or
companies which are marginal opera-
tions, it appears that such effects will be
minimal and the impact to the ashestos
industries as a whole will not he large.
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BERYLLIUM

Beryllium is & hazardous air pollutant
within the meaning of section 112, The
proven effects of airborne beryllium ms-
terials on human health include both
acute and chronic lethal inhalation ef-
fects (1, 27, as well as skin and conjunc-
tival effects (2), Insufficient data are
available to incriminaie beryllium as a
human carcinogen (I, 2}, but the lack of
of any mechapism for the total elimina-
tion of beryllium body burdens, and the
resulting possibly long residence time
may enhance the opportunity for cancer
induction. The Beryllium Registry now
contains over 820 proven cases of beryi-
Hum-related disease (3), but since many

References at end of article,
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of these were most likely due to exposure
prior to the institution of controls, proper
assessment of the period of exposure is
not always possible (1, 2); i is known,
bowever, that chronic beryllium disease
is associated not only with activities in-
volving extraction processes, but also that
64 registry cases resulted from exposure
during machining operations on beryl-

Hum maferials (3), There are at least 45

cases of noncccupationallyincurred dis-
eases on file with the regisiry, of which
approximaztely half have been fatal (3),

--and retrospective studies of the concen-

trations of beryllium that resulted in
some cases of chronic beryllium disease
from mnonoccupational exposure have
concluded that the lowest concentration
which produced disease was greater than
0.01 wxg/m* and probably less than 0.10
sg/mt ().

In 1949, when it became apparent that
beryllium was a toxic material, the
Atomic Energy Commission adopted a
1imit for berylium concentrations in
community air tie,, 0.01 xg 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 ARC-owned refinery facilities
and expand their own refinery capacity
to meet AEC's beryllium requirements,
were required to observe the community
air limit. With the fermination of these
contracts in the 1961-63 period due to
a reduction in AEC requirements for
beryllium, the refineries were no longer
subject to the AEC community air limit.
The AEC’s health and safety require-
ments, however, have continued to apply
to all AEC-owned facilities, some of
which fabricate and assemble beryllium
parts.

In the period since the implementation
of the AEC guideline, no reported cases
of chronic beryllium disease have oc-
curred as a result of community exposure,
and the Commitiee on Toxicology of the
National Academy of Sciences concluded
that the AEC guideline limit represents a
safe level of exposure (1). .

Accordingly, the Admindstrator 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 conirolled
to insure that ambient concentrations
of beryllium do not exceed 0.01 xg/m*—
30-day average.

The beryllium standard covers extrae-
tion pilants, foundries, ceramic manufac-
turing plants, machine shops (processing
beryllium or beryllium alloys containing
in excess of 5 percenf beryllium) and
disposal of beryllium-confaining wastes.
Most affected beryllium sources are lim-
ited to emissions of not more than 10
grams per day. This level was determined

through dispersion estimates as the level-

which would protect against the occur-
rence of 30-day average ambient concen-
trations exceeding 0.01 ug/m’. The
sources covered by the standard are the
only known ones thaf could result in am-
bient beryllium concentrations in excess
of 0.01 pg /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 required
to meet the limit of 75 microgram-min-
utes per cubic meter, accumulated dur-
ing any period of 2-consecutive weeks.
The limit 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 ihe firing of rocket
motors (1).

The proposed standard did not include
& provision on open burning of beryllium-
containing waste. The promulgated
standard includes & 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 in excess of 0.01
s£/m’ and because it is not possible to
control the emissions from open burning.
The promulgated standard does allow
disposal of beryllium-containing waste
in inginerators which are controlled so
as not to exceed the 10-gram-per-day
limit. The disposal of beryllium-contain-
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 beryllium and do not exceed
the 10-gram-per-day emission limita-
tion. An investigation of these com-
ments revealed that alloys which include
beryliium either contain & large amount
(greater than 60 percent) or a small
amount {(less than 5 percent), and that
approximately 8,000 machining opera-
Hions use the low beryllium content al-
loys. Tests were conducted by the Agency
to determine the beryllium emissions
from the operations which use the low
beryllium content alloys (e.g.-stamping,
tube drawing, milling, and sawing). The
results indicated that even if the emiz-
sions were vented to the outside air,
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 if the standard applied to such
8 large number of sources, the proposed
standard was changed to exempt the
machining operations which use alloys
containing less than 5-percent beryilium.

The proposed standard would have al-
lowed all sources of beryllium to choose
between meeting the 10-gram-per-day
emission limit and complying by use of
ambient monitoring tc insure that the
0.01 xg/m* 30-day average is never ex-
ceeded. After reconsidering the proposed
standard and the difficulty inherent in
using ambient air quality data, as op-
posed to emission data, as a regulatory
tool, it was decided to limit the use of
ambient data as a means of compliance
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to those sources whickh have demon-
strated over a reasonable past period
that they can meet and have met the
ambient Hmitation. Therefore, the stand-
ard being promulgated herein allows the
amblent option only to existing sources
which have 3 years of current ambient
air quality dats which demonstraie to
the Administrator’s satisfaction that the
0.01 xg/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 ambient guideline of
0.01 zg-m? (30-day average) can be meb
because of the possibility 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 beryillum extraction
plants and, possibly, a small number of
machine shops. These sources were de-~
signed or modified to facilitate compli-
ance with the 0.01 pg/m ambient limit.
The potential environmental impact of
this standard was evaluated and it was
concluded that the standard will not
cause any asdverse effects. Beryllium is
& very expensive material, and most gas
streams emitting significant quantities
of beryllium are controlled with high ef-
ficiency dry collectors, and the collected
material is recycled or sold back to the
primary producers. Wet collectors are
rarely used sfrictly as an air pollution
conirol device, but more often as au ex-
traction process control device allowing
recycle of waste liquids to the process,
Absolute filters are often used as flnal
filters and collect small quantities of
beryllium from very low concentration
gas streams, These fiiters 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
-eseape of beryllium to the envirohment.
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-
lium 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 {0 metalllc 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 poren-
fial, 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 health, 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 poisoning in Japan, that 4
micrograms of methylmercury per kilo-
gram of bodyweight per day would result
in the intoxication 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 believed to provide
satisfactory protection against genetic
lesions, and poisoning of the fetus and
of children (4).

It should be noted that methyimercury
is considered to be by far the most haz-
ardous mercury compound, particularly
via the ingestion of fish in which it has
been concenirated through the food
chain, (3, 5). 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 fo protect the
public health,” has concluded that it iz
prudent to consider exposures to methyl-
mercury {(diet) and mercury vapor (gir)
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
(8>, so that, in order fo 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 air 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 facilities and mercury cell
chior-alkali plants, which have been
found to emit mercury in & manner that
could cause the ambient concentration 1o
exceed the inhalatvion effects limits of 1
microgram per cubic. meter. The stand-

ard limits emissions from these facilities

to not more than 2,200 grams per day.
The emission limit of 2,300 grams per
day was derived from  dispersion esii-
mates as the level which would protect
against the violation of an average daily
ambient concentration of-: microgram
per cubic meter. The assumpiions and

Reffrences at end of article,

equations used to make the dispersion
estimates are given i the Background
Information Report for Ashestos, Beryi-
lium. and Mercury ‘APTD-0753), pub-
Ushed at the time the standards were
proposed.

Many mercury cell chlor-atkali plant
cell rooms present severe source testing
problems due to their desizn

and tone

struction. Such sources.may either recon-

struct the cell room so that accuratie
source tests can be made or empioy
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 & reasonable estimate of emissions
from the cell room. Therefore, when this
option is 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-
hined.

Compliance with the standard will be
determined by the EPA reference method
or EPA-approved substitute methods.
Where a chlor-alkall plant chooses the
housekeeping and maintenance practices
option, determination of compliance of
the cell room emission will be based on
the use of EPA-approved practices. A list
of approved practices may be obtained
{rom 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 nof required for emissions from the
cell room. This option 1s 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 i3 transformed to mercuric
oxide by the action of uliraviolet 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 irradiated with ulfraviolet light
with 2 wavelength of 2,537 angstrom (A).
Naturally occurring ozone in the upper

atmasphere absorbs light in the ultra-
violet region below 3,000 A; (7) hence the
wavelength of ultraviolet necessary for
the reaction is absent in the ambient at-
mosphere, and the reaction dees not pro-
ceed at as high a rate as implied by the
submitted testimony, Field measuremenis
of both mercury vapors and pariiculata
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
Euilding in Moundsville, W. Va.).

The Environmental Protection Agency
recognizes that mercury and its com-
pounds constitute a mulilmedia conta-
pounds constitute a multimedia contam-
ination problem, i.e. strong evidence
alter its natural distribution in the en-
vironment; that such uses may cause or
hasten additionsl 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-
&rd 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 environmentfal 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 ususally re-
circulated after using centrifugal or
gravitational separation to remove the
mercury. The water cannot be reused
indefinitely and eventually requires addi-
tional treatment to remove the mercury.
In most cases, such itreatment fzcilities
are already being uiilized 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 Hquids are continuously made
up while waste materials are usually re-
eycled to the process feed solutions. Re-
cycling of these liquids avolds significant
contamination of water with mercury
residues.

The use of adsorption beds is a highly
efficient control method for removing
mercury from gas streams. Two primary
types are available: (1) Chemically
treated activated carbon beds, and (2)
molecular sieves. Most of the mercury
collected by activated carbon can be re-
claimed by retorting the carbon but this
usually 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 easily transferred into the atr
or water. Regenerative molecular sieves
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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 based
on economic considerations, EPA is
aware of the impact (3) and considers it
to be ressonable. Because mercury i.g an
international commodity, world prices
determine the fortunes of the domestic
mercury mining industry. Historically,
mercury prices fluctuaie greatly in re-
sponse to small changes in demand or
supply. Domestic mercury mines are col-
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 marginsal costs of production (gen~
erally about $400}, the remaining domes-
tic mines will be {ll equipped {c absorb
any cost increases.

The total chlor-alkali industry com-
prises 68 planis. Approximsately 28 are
merciry cell plants and account for
sbout 27 percent of the US. production
of chlorine and caustic,

The future of the chlorine-caustic in-
dustry appears healthy. Derhand 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 chlorine, and
perhaps faster. Prices for chlorine and
sodium hydroxide have been rising
steadily through the sixties into 1871.
Based on these trends, the cost of control
to comply with the 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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(IENEZRAL PROVISIONS

The standards promulgated below are
applicable to new, modified, and existing
sources. Any new or modifled source must
comply with the standards upon begin-
ning operation. Any existing sotirce must
comply with the standards within 80
days after promulgatiorn, unless a waiver
of compliance is 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-
for 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 formsat 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 thereafier; a provision was in-
cluded to allow the Administrator to
walve the periodic tests for sources in
compliance with a standard. The stand-
ards promulgated below require 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 iests are not required unless
specifically requested by the Administra-
tor. The Administrator may cancel a
waiver of emission tests and may require
& fest 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 applring
for a waiver of initial emission testing.

‘The standards promulgated below do
not require the owner or operator to
request 2 waiver of compliance before 2
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
{0 the 80th 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 to 2 years for compliance, provided
that steps will be faken during the waiver
period to assure that the health of per-
sons will be profected from imminent
endangerment and provided that such
period is necessary for the installation of
controls. To be graated a waiver of com-
pliance, a source must submit a written
request to the Administrator and pro-
vide certain information to assist the
Administrator in making a judgment.
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Within 60 days after receiving & request,
the Administrator will notify the owner
or operator of approval or intention to
deny the waiver. Any walver 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 specified time to provide
additional information or arguments
prior to final action on the request. Final
action on a request wilt 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
exempiions for additional periods of 2
years 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 notify 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 he
followed. Therefore, if the source is prop-
erly operated, it will be complying with

the standard, and there is no need for~ 61.02

the Administrator to make a finding with
respect to 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-
fion certain information pertaining to its
operation. Changes in the information
must be submitted within 30 days after
the change, except where the change is
considered a modification. Then the re-
quirements for & modified source are
applcable.

‘Three terms are assoclated with deter-

mining compliance by means of source:

testing: (1) Reference method, ¢2)
equivalent method, and <3) alternative
method. Reference 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 conditlons. An alternative
method is any method of sampling and

--anslyzing which does not meet ail 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 in 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 nationsl
emission standards (except with respect
to stattonary sources owned or operated

by the United States) for hazardous air -

pollutanis 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, beryllium,
and mercury are hereby promulgated ef-

fective upon promulgaiion (April &,
19733,
Dated: March 30, 1973.
. RopErT W, Frr,
Acting Administrator,

Environmental Protection Agency.

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

Subpart A—General Provisions

Applicability.

Definitions.

Abbreviations.

Address.

Prohibited activities.

Determingtion of constructon or
modification,

Application for approval of construc-
tion or modification.

Approval by Admin{strator.

Notittcation of startup.

Source reporting and waiver request.

Waiver of compliance.

Emission tests and monitoring.

Walver of emission {esta,

Source test and analytical methods.

81.15 Avallability of information.

81.16 State authority.

- * Subpart B~~National Emission Standard for
Ashestos
81.20 Applicability.
6121 Definitions.

Sec.
61.01

61.03
81.04
61.06
8106 -

81.07

61.08
61.09
81.10
61.11
61.12
61,13
61.14

Sec.

6122 Fmisslon standard.

61.23 Aflr cleaning,

681.24¢ Reporting,

Subpart C—Nationai Emission Standard for

Beryilium

Applicabllity.

Definitions,

Emission standard.

6133 Stack sampling,

61.34 Air sampling.

Subpart D—National Emission Standard for
Baryitium Rocket Motor Firing

Applicabiiity,

Definitions.

Ermrssion standard.

Emission testing—rocket firing or pro-
pellant disposal.

8144 Stack sampling,

Subpart E~National Emission Standard for
. Mercury

61.30
61.31
61.32

61.40
61.41
61.42
81.43

61.50 Applicability.

8151 Definitions.

81.52 Emission standard.

61.53 Stack sampling.

Appendix A—Compliance Status Information.

Appendix B—Test Methods,

Method 101—Reference method for determi-
nation of particuiate and gaseous mercury
emissions _from stationary sources {air
streams).

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

Method 103—Beryllium screening method.

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

AUTHORITY: 42 U.S.C. 1857c-T.
Subpart A—General Provisions
8 61.01 Applicability.

The provisions of this part apply fo
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:

@) “Act” means the Clean Air Act (42
U.8.C. 1857 et seq.).

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

(¢) “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 program of construction or
modification or that an owner or operator
has entered into a contractual obligation
to undertake and compiete, 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 compliance which are
set forth in a waiver of compliance under
§ 81.11,
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¢f) “Construction” means fabrication,
erection, or installation of a stationary
source

\g) “Effective date” is the dafe of
promulgation in the Fepxrar RIcISTER
of an applicable standard or other regu-
lation under this part.

RULES AND REGULATIONS

yd'—Sguare yards.
w.g~—~water gage. -
inHg—Inches of mercury.
inH:O0-—Inches of water,
F—irams,
mg--Milligrams.
N—Normal,

(h) “Equivalent method” means§ any °R—Degree Rankine.

method of sampling 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 sia-
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 @& change in thé method of
operation: !

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

{i1) An increase in hours of operation.

(k) “New source” means any stationary

- source, the construction or modification
of which is commenced after the publi-
cation In the FEDERAL REGISTER 0f pro-
posed national emission standards for
hazardous air pollutants which will be
applicable to such source.

1) “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 deseribed in ap-
pendix B to this part,

{n) “Startup” meang the seiting in
operation of a stationary source for any
purpose.

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

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

§ 61.03 Abbreviations,

.The abbreviations used in this part
have the following meanings:

°C-—Degrees Centlgrade.
cfm—Ctubic feet per minute,

ft—Square feet.

ft*—-Cublc feet.

*F—Degrees Fahrenheit.

in—Inch.

l--Liter.

ml~hilliliter.

M-—Molar,

m’—Cubic meter.
nm—-Nanometer.
Oz=—=Unces,

v/v——Vohmie per volume.

with Ubpart, except UNge
exemption granted by the FPresiden
under section (4

ur [}
Bources, the construction or modification

min—Minute

sec—Second.

avg.—Average.

I.D.—Inside diameter,
0.D.—Outside diameter.
sg~—Micrograms (10~ gram).
o —Percent.

Hg-—--Mercury.
Be—Beryllium.

£ 61,04 fddress.

All requests, reports, applications, sub-
mittals, and other communications to
the Administrafor pursuant to this part
ghall be submitted in duplicate and ad-
dressed to the appropriate regional office
of the Environmental Profection Agency,
to the attention of the Director, Enforce-
ment Division. The regional offices are as
follows: .

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

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

Region III (Delaware, District of Co-
lumbia, Pennsyivania, Maryland, Vir-

- ginia, West Virginia), Curtis Building,

Sixih and Walnut Streets, Philadelphia,
Pa. 19106. ]

Region IV (Alabama, Florida, Georgia,
Mississippl, Kentucky, North Carclina,
BSouth Carolina, Tennessee), Suite 300,
1421 Peachtree Streel, Atlanta, Ga.
30309.

Region ¥ (Mlinois, Indiana, Xinne-
sota, Michigan, ©Ohio, Wisconsin),
1 North Wacker Drive, Chicago, IIL
60606. :

Region VI (Arkansas, Louisiana, New
Mexico, Oklahoms, ‘Texas), 1600 Pater-
gon Btreet, Dallas, Tex. 75201.

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

Region VIII (Colorado, Hontana,
North Dakota, S8outh Dakota, Utah, Wy-
oming), 916 Lincoln Towers, 1860 Lin-
coln Street, Denver, Colo. 80203.

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

Francisco,- Calif. 94111, . .

Region X (Washington, Oregon, Idaho,
Alaska), 1200 Sixth Avenue, Seattle,
Wash. 98101, , :
£ 61.05 Prohibited activities.

{a) _AS e effective date of any

ar

~standard prescribed under s art. 1o

rator shall construct or mod-
any-stationary source subject to such
d; wi

% thi DD I &)
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of which commenced after the publica-
fHon date of the standards propoeed to
‘be applicable to such source, are subject
%0 this prohibition.

{b) After the effective date of any
standard prescribed under this part, no
owner or operator shall operate any new
source i violation of such standard ex-
@t under an exemption ted by the

resident under section 112(c) (2) of the
&ct,

{¢c) Ninety days after the effective date

of any standard prescribed under this

rt. ng owner or rator shall operate
any existing stationary source In wEo?a-
tlon_of such s

3 except under a

under section 112(c) (Z) o e act,
{d)_No_owner or operator subject to

the provisions of this part ghail fail to

JLED0 ¢yise re renort :

{1 Yl Feports 3, 8,
test results as required under

§61.06 Determination of construction
or modification.

Upon writien application by an owner
or operator, the Administrator will make
& determination of whether actions taken
or intended fo 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 fto
evaluate an application, notify the owner
or operator of his determination.

£ 61.07 Application for approval of
construction or modification.

(a8) The owner or operator of any new
source to which 8 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 afier the effective date
in the case of & new source that already
has commenced construction or modifi-
cation and has not begun operation, sub-
it 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-
aiion of the source, including & descrip-
tion of any equipment to be used for
control of emissions. Such technical in-
formation shall include calculations of
emission estimates in sufficient detail to
permit assessment of the validity of such
calculations,

§61.08 Approval by Administrator.

{a) The Administrator will, within 60
days of receipt of sufficient Information
to evaluate an application under § 61.07,
notify the owner or operator of approval
or intention to deny approval of con-
struction or modification.

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

(¢) Prior to denying any application
for approval of construction or modifica-
tlon 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
sction on such appiication.

(d) A final defermination fo deny any
application for approval will be in writ-
ing and will set forth the specific grounds
on which such denial is based. Such final
defermination will be made within 80
days of presentation of additianal infor-
mation or arguments, or 60 days after
the final date specified for presentation,
if no presentation is made.

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

(1) Releve 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.

8§ 61.09 Notification of startup.

(&) Any owner or operafor 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 notificatfon of the anticipated
date of initial startup of the source not
more than 60 days nor less than 30 days
prior to such 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-

.- gquest.
"“fay The owner or operastor of any
existing source, or any new 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 umder 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, -

{2) The location of the source.

(3} The type of hazardous pollutanis
emitted by the stationary source. .

{4) A brief description of the nature,
size, design, and method of operation of
the stationary source including the op-
erating design capacity of such source.
Identify each point of emission for each
hagardous 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.

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

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

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

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

{T) A statement by the owner or oper-
ator of the source as to whether he can
comply with the standards prescribed in
thjt.: part withln 80" days of the effective
dal

(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 descriptlon 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 &
minimum the following dates:

{1y Date by which contracts for emis-
ghon 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-
slon control or process modification;

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

{ii{) Date by which onsite construc-
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 informatlon pro- -

vided under paragraph (a) of this section
shall be provided fo 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 applicable.

(d» The format for reporting under
this section s included as 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 Adminis{rator may grant
a waiver of compliance with & standard
for a period not exceeding 2 years from
the effective date of such standard.

tby) Such walver will be in writing and.

(1) Ideniify the siatlonary source
covered.

¢2) Bpecify the, termination date of-.

the walver. The walver may be termi-
nated at an earlier date if the conditions

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

(3} sSpecly dates by which steps to~
ward compliance are to be taken; and
impose such additional conditions as the
Administrator defermines to be neces-
sar'y 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 {o issue such

_denial, together with:

t1) 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 fthe Administrator
specifies, additional information or argu-
ments to the Administrator prior to ﬂnal
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 denial 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 ghall not abrogate the Ad-
minjstrator’s authority under section 114
of the act.

§ 61,12 Emission tests and monitoring.

() Emission tests and monitoring
shall be conducted and reported as set
fornhinthispartandappendletotlﬁs
part.

(h) The owner or operator of & new
source subject to this part, and at the
request of the Administrator, the owner
or operator of an existing source sub-
iect to this part, shall provide or cause
to be provided, emission testing faeili-
ties as follows:

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

(2) Safe sampling platformi(s).

{3) Safe access to sampling plat-
formis).

(4) Utilities for sampling and testing
equipment.

§ 61.13 Waiver of emission tests.

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

(h) If application for waiver of the
emission test is made, such application
shall accompany the information re-
quired by § 61.10. The appropriate form
is contained in appendix A to this part.

(¢} Approval of any waiver granted
pursuant to this section shall 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 13 given to the owner
or operator of the source.
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§ 61.14 Source test and analytical meth-

{a) Methods 101, 102, and 104 in ap-
dibiothispartshanbeused!or
a.ll 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 i5 hereby approved by the Admin-
istrator as an alternative method for
sources subject to § 61.32¢(a) and § 61.42
).

{¢) The Administrator may, after no-
tice to the owner or operator, withdraw
approval of an alternative method
granted under paragraph (a) or (b) of
this section. Where the test resuits using
an alternative method do not adequately
indicate whether a source is in compli-
ance with a standard, the Administrator
msay require the use of the reference
method or its équivalent.

&£ 61.15 Awmilability of information.

(a) 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 & showing satisfac-
tory to the Administrator by any person
that such records, reports, or informa-
tion, or particular part thereof {(other
than emission date), 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 accordance 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 o other officers,
employees, or authorized representatives
of the United States concerned with car-
rying out the provisions of the act or
glhen relevant in any proceeding under

e act.

§ 61.16 Stale anthority. .

{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
of a stationary source, other than a sta-
tionary source owned or operated by the
United States, to obtain permits, licenses,
or approvals prior to initiating construc-
tlon, modification, or operation of such
gource.

"RULES AND REGULATIONS
Subpart B—National Emission Standard
for Asbestos

§ 61.20 Appiicability.

The provisions of this subpart are ap-
plicable to those sources specified In
§ 8122,

£ 61.21 Definitions.

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

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

tb) ‘*‘Asbestos material” means as-
bestos or any material containing as-
bestos

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

{d) “Asbestos tailings” means any
solid waste product of asbestos mining or
milling operstions which coniains as-

fm “Qutside 2ir” means the air out-
side buildings and structures,

(f) “Visible emissions” means any
emissions which are visually deteciable
without the aid of instruments and which
contain particulate asbestos material.

§ 61.22" Emission standard.

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

(b} Roadways: The surfacing of road-
ways with asbestos 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 constdered “sur-

.facing.”

{(¢) Manufacturing: There shall be no
visible emissions to the outside afr, ex-
cept as provided in paragraph (f) of
this section, from any buiiding or struc-
ture 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.

<13 The manufacture of cloth, cord,
wicks, tubing, tape, twine, rope, thread,
yarn, roving, lap, or other textile ma-
terials.

g) The manufacture of cement prod-
ucts.

(3) The manufacture of fireproofing
and insulating materials,

{4) The manufacture of friction
products.

«5) The manufacture of paper, mill-
board, and felt.

{8) The manufacture of floor tile,

{7 The manufacture of paints, coat-
ings, caulks, adhesives, sealants.

(8) The manufacture of plastics and
rubber madterials.

(9) The manufacture of chlorine.

(d) Demolition: Any owner or opera-
tor of a demolition operation who intends

to demolish any institutional, commer-

clal, or indusirial building ¢including
apartment buildings having more than
four dwelling units), structure, factlity,
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installation, or portion thereof which
contains any boiler, pipe, or load-sup-
porting structural memteor that e ingy-
iated or fireproofed with friable asbestos
material shall comply with the require-
ments set forth in this paragraph.

(1) Notice of -iniention 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.

Buch notice shall include the following
informasation: :

(i) Name of owner or operator.

(if) Address of owner 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) 8cheduled starting and completion
dates of demolition,

(vi) Method of demolition {o be em-
ployed.

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

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

(i) Priable asbhestos materials, used to
insulate or fireproof any boiler, pipe, or
joad-supporting structural member, shall
be wetted and removed from any build-
ing, structure, facility, or installation
subiect 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.

{ii) 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 fo this
paragraph, but shall be carefully low-

. ered or taken to ground level.

(i) No friable asbestos debris shall be
dropped or thrown to the ground from
eny bullding, structure, facility, or in-
stallation subject to this paragraph .or
from any floor to any floor below. For
buildings, structures, faciiities, 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
§5 61.05(a), 61.07, and 61.09.

(4) Any owner or operator of a demoli-
tion operation who 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
suthority to be structurally unsound and
which s in danger of imminent collapse
is exempt from the requirements of this
paragraph other than the reporting re-
quirements specified by paragraph (d)
(1) of this section and the wetting of
friable asbestos debris as specified by
paragraph (d) (3) ) of this section.
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(e) Sprayinz 'I‘here shall be no visible
sttride afr fram the
spray-on appncation of materials con-
taining more than 1 percent asbestos, on
& dry weight basis, used to insulate or
fireproof equipment and machinery, ex-
cept as provided in paragraph (f) of this
gsection. Spray-on materials used to insu-
late or fireproof buildings, structures,
pipes, and conduits shall contain less
bt;l;gn 1 percent asbestos on a dry weight
is‘ 4

TRS0awld o Tans

{1} 8ources subject to this paragraph
are exempt from the requirements of
§ 61.05(a), § 61.07, and § 61.09.

(2) Any owmer or operafor 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:

(1> Name of owner or operator.

tii) Address of owner or operator.

(i) Location of spraying operation.

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

() 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 materfal
before such emissions escape to, or are
vented to, the outside alr,

§ 61.23 Air-cleaning.

If air-cleaning is elected, ss permit-
ted by § 61.22(f), the requirements of this
gection must be met.,

. {a) Fabric filter collection devices
must be used, except as noted in para-
graphs (b) and (¢} of this section, Such
devices must be operated at a pressure
drop of no more than 4 inches water gage,
as measured across the filier fabric. The
airflow permeability, as determined by
ASTM method D737-89, must not exceed
30 f#t*/min/ft* for woven fabrics or 35
ft*/min , ft* for felted fabrics, except that
40 {¢*/min/ft' for woven and 45 it'/
min/ft* for felted fabrics is allowed for
filtering air from asbestos ore dryers.
Esch square yard of felted fabric must
weigh at least 14 ounces and be at least
one-sixteenth inch thick throughout.
Synthetic fabrics musé not contain fit
yarn other than that which is spun,

¢b) If the use of fabric fllters creates
& fire or explosion hazard, the adminis-
{rator may authorize the use of wet col-
lectors designed to operate with a unit
contacting energy of at least 40 inches
water gage pressure.

(¢) The administrator may authorize
the use of filtering equipment other than
that deseribed in paragraphs (a) and (b)
of this section if the owner or operator

demonstrates to the satislaction of the .

administrator that the filltering of par-
ticulate asbestos material is equivalent
to that of the described equipment.

- (d} Al air-cleaning equipment au--

thorized by this section must be properly
installed, used, operated, and maintained.
Bypass devices may be used only during
upset or emergency conditions and then
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only for so long as it takes to shut down
“he anaration zeferating the narifculate
ashestos 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: .

ta) 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
a,cross the fabric ﬁlter in inches water

#ag

(1) it the fabric filter device ufilizes a
woven fabric, the airflow permeability
in ft*/min/ft*; and, I the fabric is syn-~
thetic, indicate whether the fill yarn is
apun or not spun.

2} If the fabric ﬁlter device utilizes

a felted fabric, the density in oz/yd?, the
minimum thickness in inches, and the
airflow permeability in f{*/min/ft*

¢¢) 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 Beryltium

§61.30 Applicability.

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

(a) Extraction plans, ceramic plants,
foundries, incinerators, and propellant
plants which process berylium ore, beryl-
Hum, beryillum oxide, beryllium alloys,
or beryllium-containing waste.

tb) Machine shops which process
beryllium, beryllium oxides, or any alloy
when such alloy contains more than §
percent beryliium by weight.

§61.31 Definitions.

Terms used in this subpart are de-
fined in the act, in subpart A of this
part, or ir 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 ot conceniration of
any associated elements.

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

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

(d»
performing cutting, grinding, turning,
honing, milling, deburring, lapping,
electrochemical machining, etching, or
other similar operations. .

{e) “Ceramic plant” means a manu-
facturing plant producing ceramic items.

{f) “Foundry” means a facility en-
gaged in the melting or casting of
beryllium metal or alloy.

(g} “Beryllium-containing waste”
means material contaminated with
beryllium and/or beryllium compounds
used or generated during any process or
operation performed by & source subjec¥
to this subpart.

“Machine shop” means a facility .

th) “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 fue! and oxi-
dizer physically or chemically combined
which undergoes combustion to provide
rocket propulsion.

t}} “Beryllium alloy” means any metal
to which beryllium has been added in
order to increase its beryliwm content
and which contains more than 0.1 per-
cent beryllium by weight.

ik) “Propellant plan${” means any
facility engaged in the mixing, casting,
or machining of propellant.

§61.32 FEmission 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 a 24-hour period,
except as provided in paragraph (b) of
this section.

{b) Rather than meet®*the require-
ment of paragraph (a) of this secuon,
an owner or operator may request ap-
proval from the Administrator to meet
an ambient concentration limit on beryl-
lum in the vicinity of the stationary
source of 0.01 pg/m’ averaged over &

- 30-day period.

(1) Approval of such requests msy be
gﬁigted by the Administrator provided

(1) At least 3 years—of data ig avall-
able which in the judgment of the Ad-~
ministrator demonstrates that the fu-
ture ambient concentrations of beryllium
in the vicinity of the stationary source
will not exceed 0.0 zg/m’, averaged over
& 30-day period. Such 3-year period shail
be the 3 years ending 30 days before the
effective date of this standard.

¢ii) The owner or operator requests
such approval in writing within 30 days
after the effectlve date of this standard.

(ii1) 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 information:

(a) Description of sampling method
including the method and frequency of
calibration.

ib) 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.

(¢) Ground elevations and height
ahove 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.

(g Information necessary ifor esti-
mating dispersion including stack height,
inside diameter, exit gas temperature,

. exit velocity or flow rate, and berylium

concentration.

““thy 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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({) Air sampling data indicating beryl-
Hium concentrations in the vicinity of the
stationary scurce for ihe 3-year period
specified in paragraph (b) (1) 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.

{2) Within 60 days after 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 eampling,.

(a) Unless a waiver of emission testing
i5 obtained under § 61.13, each owner or
operator required to comply with
§ 61.32(a} shall test emissions from his
source, -

(1) Within 80 days of the effective
date in the case of an existing source or
£ new source which has an initial startup
date preceding the effective date; or

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

(b) The Administrator shail 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 emis-
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 ecalculation of meximum 24-hour-
period emissions will be based on that
combination of factors which is likely to
ocdur 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 80 days after the source test. All
determinations shall be reported to the
Administrator by a registered letter dis-
patched before the close of the next busi-
ness day following such determination.

ie) Records of emission test resuits
and other data needed f{o determine total
emissions shall be retained at the source
and made avallable, for inspection by the
Administrator, for & minimum of 2 years.

§ 61.31 Air sampling.

(a) Stationary sources subject to
§ 61.32(b) shall locate air sampling sites
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in accordance with a plan approved by
the Administraior. Such sites shall be
located in such a manner as 15 caiculated
to detect maximum concentrations of
beryllium in the embient air.

~ (b) 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 repafr.

(¢} Filters shall be analyzed and con-
centrations calculated within 30 days
after filters are collecied. 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 mesasured at all
sampling sites shall be reported to the
Administrator every 3¢ days by a regis-
tered letter.

(e) The Admintétrator 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 fo rocket motor fest sites.

561.41 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-
fion where the static test firing of a
beryllium rocket motor and/or the dis-
posgl of berylium propellant s
conducted.

{b) “Beryllium propellant” means any
propellant incorporating beryilium.

£ 61.42 Emission standard.

{a)} Emissions to the atmosphere from
rocket-motor test sites shall not cause
time-weighted atmospheric concentra-
tions of beryllium to exceed 75 micro-
gram minutes per cubic meter of air
within the Jimits of 10 fo 60 minutes,
accumulaied during any 2 consecutive
weeks, in any ares in which an effect
adverse to public health could occur.

tb) 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
hour and a maximum of 10 grams per
day. i

£ 61.43 Emission testing-~rocket firing
or propellant disposal.

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

tb) All samples shall be analyzed and
results shall be calculated within 30 days
after samples 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
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before the ciose of the next business day
following determination of such results.

‘e) Records of alr sampling test results
and other data needed to determine in-
tegrated intermitient concentrations
shall be retained at the source and made
available, for inspection by the Admin-
istrator, for 8 minimum of 2 years.

{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 Stack sampling.

fa) Bources subject to § 61.42¢b) shall
be continuously sampled, during release
of combustion products from the tank, in
such & 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 after samples are taken
and before any subsequent rocket motor
firing or propeilant dispossl at the given
site. All determinations shall be reparted
to the Administrator by a registered let-
ter dispatched before the close of the
next husiness day following such deter-
minations.

{c) Records of emissjon test results and
other dats 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-
fled 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 Applicability.

The provisions of this subpart are ap-
plicable to those stationary sources which
process mercury ore 10 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 assoriated elements.
and includes mercury in particulates, va-
Dpors, aerosols, and compounds.

(b} “Mercury ore” means a mineral
mined specifically for {ts mercury con-
tent.

(c) “Mercury ore processing facility”
means g facility processing mercury ore
10 obtaln 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-alkali ceil” means
8 device which is basically composed of
Aan electrolyzer section and a denuder
{decomposer) section and utilizes mer-
cury to produce chlorine gas, hydrogen
gas, and alkali metal hydroxide.

(f) “Mercury chior-alkali electrolyzer"
means an electrolytic device which is part
of 8 mercury chlor-alkali cell and utilizes
& flowing mercury cathode fo produce
chilorine gas and alksli metal amalgam.
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{g) “Denuder” means a horizontal or
artical enntainer which is part of a mer-
cury chlor-alkali cell and in which water
and alkalli metal amalgam are converted
t0 alkalt metal hydroxide, mercury, and
hydrogen gas in a short-circuited, elec-
trolytic reaction. :

th) “Hydrogen gas stream” means 8
hydrogen stream formed in the chlor-
alkall ceil denuder.

1) “End box” means a contalner(s)
located on one or both ends of a mercury
chlor-alkali electrolyzer which serves
ag a connection between the electrolyzer
and denuder for rich and stripped
amalgam,

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

tk) “Cell room'" means & structure(s)
housing one or more mercury electro-
ytic chlor-alkali cells.

§ 61.52 Emission standard.

Emissions to the aumosphere from sta-
tionary sources subject {o 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

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

tif) 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-
fled af least 30 days prior fo an emission
test, so that he may at his opiion ohserve
the test.

(3) Samples shall be taken over such
8 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-
patched 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.

tb) Mercury chlor-alkalt plant—hy-
drogen and end-box ventilation gas
streams.

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

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

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

{2) The Administrator shall be noii~
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 defermine the maximum emis-
sions 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 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 affer the source test. All
the determinations will be reported to
the Administrator by a registered letter
dispatched before the close of the next
businesa 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

APPEND
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the Administrator, for a minimum of
¢ vears.

«¢) Mercury chlor-alkalt plants—
cell room ventilation system.

71) Stationary sources using mercury
chlor-alkall cells may fesi 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 a 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,

(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
préceding the effective date; or

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

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

¢4) An owner 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. .

XA
for Hazardous Afr Pollutants

Compliance Status Information

1. SOURCE REPORT
Instructions: Owners or operators

Of sources of hazardous pollutants i

subject to the Nattonal Emfssion
Standards for Hazardous Air
Pollutants are required to submit
the {nformation contained 1n-
Section I to the appropriate
Environmental Protection Agency
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Regfonal Office before (date which
15 90 days after the standards are promul
s provided in § 61.04,

gated}. A 11sting of regional offices

A, SOURCE INFORMATION.
1. Identiffcation/Location » Ind{cate the name and address of each
source.
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2. Contact - Indfcate the name and telephons number of the owner or
operator or other responsible off{cial whom EPA may confact cone

cerning this repart.
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3. Source Description - friefly state the mature of the souree (e.g., Y. Process Description - Provide a brief description of each proceds
“Chlor-alkali Plant”, or "Machine Shop”). {e.g., "hydrogen end box" in a mercury chlor-alkal{ plant,
"grgnding machine® 10 a beryl11um machine shop). Use additional
9 13 sheets 1f necessary.
l|!!ll!lil!!!\xlle_111|||l @1

4, Alternative Mafling Address - Indicate an atternative mailing address R I T Y T T T A T T I e
1f correspondence 1s to be divected to a Tecation different than
that specified above. 2. Poliutant Emitted - Indicate the type of hazardous pollutant emitted
. by the process. Indicate "AB" for asbestos, "BE® for beryllium, or
cas €63 "HG® for mercury.
- 1

i e 55 519 620
€64 t77  ¢78¢C73 D75 D79 (.
| INYRTRTIE ST TN SO TS T ST S AU I vl L - J 3. Amount of Pollutan® - Indicate the aversge waight of the hazardous

Iy & material named in fiem 2 which enters tha procese 4n pounds per

month (based on the previous twalve months of operation).

8, Compliance Status -~ The ewﬂ;swns From this source can. _ cannot
weet the emission T1imitations contained iIn tha Mational Emission 654 660
: Standards on or befors (date which 1s 90 days after the promulgation T |

of the standards),
4, Control Devices

8. Indicata tha type of pollutlon control devicas, 4f any, used
to reduce the emissjons from the process (e.q., ventur{

Signature of owner, cperator Or other scrubber, baghouse, wet cyclone) and the estimated percent
responsible officlal ) of th: pollutant which the device removes from the process .
as stream,
NOTE: IF the emissfons from the source will exceed those Timits set g
by the Kational Emission Standards for Hazardous Alr Pollutants, Hi9 . H32 HST1 W53
the source will be in viclation and subject to Federal enforcement Lottt ! f 1 s } 1 Lt 1 et | ] ‘ !
actions unless granted a waiver of compliance by the Administrator : PE HOVAL
of the Environmental Protection Acency. The information needed . EFFICIENCY
for such waivers is Tisted in Section II of this form, . ]
. H35 ) H50 1 H56
0 O G Y R T e VD PR aY PE S O TR OF Ky SR A M AR SR Py % S G R E vl B B D R W A M
T > ’ ey -
: 614 615 F#S 653 :
L EPA USE OHLY PRV R— 1] t. Ashestss Emissien Control Devices Omly ,
] 1. iffa ba%?nuse. 1¢ specified 4n 1tem 42 give tha following
nformation: .
8. PROCESS INFORMATION. Part B should te completed separataly for each ‘
point of emission for each hazardous pollutant. - o The air flow parmeabllity in cublc feet per minute per
. square foot of fabric area:
Mr Tlow perreahility = etnrne®
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- I, WAIVER REQUESTS
A. - HAIVER OF COMPLIANCE. Ouners

3

« The prassura drop 1n inches water gauge across the
filter at which the bayhou/se 1s cperated
Oparating pressure drop = inches W.ge

« If the baghouse material contatns syntheti¢ 111 yarn, ‘
chack whether this material s spun [_] or not spun [_].

1¢ the baghouse utilizes a felted fabric, give the

minimum thickness in inches and the density in ocunces

per square yard.

Thicknass = {nches Density = _ nzl_vsi2

{1, IF & wat collection device is spécifiéd in qtem 4a, give
the dasigned unit contacting gnergy in inches water gauge,

Unit contacting enerqy = inches W.g.

EPA USE ONLY

74
P

EPA USE ONLY
or operators of sources unable 1 13

1o operata 1n compliance with [ T T e

the National Emission Standards R 3. 9 i 5C
for Hazardous Air Pollutants by

date which is 80 days after :
Fe standards are promulgated) may request a waiver of comoliance from the
dministrator of the Environmental Protection Agency for the time period
necessary to install appropriate control: devices or make modifications

to achieve corpliance. The Administrator may qrant a waiver of compliance
with the standard for 2 pericd not exceeding two years from the effective
date of the hazardous pollutant standards if he finds that such period

is necessary for the installation of contrals and that steps will be
taken during the period of the waiver to assure that the health of

persons will be protectad from imminent endangerment.
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The veporting Information providad in Sectien I must accompany this

application. Applications should be sent to the appropriates EPA
regional pffice.

7. Processes Involved - Indfcate the process or processes emlttin
hazardous pollutants to which emission controls ara to be app'l?ed.

2. Contrels

2. Dascribe tha proposed type of control device to be added or
modification to be made to the process to reduca the emissions

of hazardous pollutants to 2n acceptable Tevel. Use additional

sheets 1f npecessary.

b. Describa the neasuras that will be taken during the waiver
period to assure that the health of parsons will he protected

from irminent endangerment. Use additional sheets if necessary.

3. Increments of Progress = siiecify the dates Ly which the following
Increments of progress will ba met.

Date by which contracts for emission cantrol systems or precess
modifications will be awarded; or date by which orders will be
issued for the purchase of the component parts to accomplish
smission control or process modification.

154 159

! D! ! @

Date of initlation of on-site construction or Instaljatien of
exission conirol equipment or process change. -

154 159

ot Ly e
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Date by which on-site construction or Tnstallatfon of emissio,

154 L.59

botrr! L Lo’

Data by which final éoap‘liance 4s to be achiaved.

! L Ll

control equipment or process modffication s to be completed.

Signature of owner aor operator

® B ADEG RN HBERIS PO D P DRSO PE @RS VDA W EREHE RS oo S

B, WAIVER OF EMISSION TESTS. A waiver of emission testing may be granted
+0 owners or operators of sources of beryllium or mercury pollutants if,
in the judgment of the Administrator of the Environmental Protection
Agency the emissfons from the source comply with the apprdpriate
standard or 1f the owners or cperators of the source hava requested a
waiver of comliance or have been granted a waiver of conpliance.

This appTlication should accorpany the veporting information provided

1n Section I.

1. Reason ~ State the reasons for requesting a wajver of emission

testing.

If the reason stated {s that the emissions from the

source is within the prescribed 1imits, documentation of this

condition must be attached,

Tt

APPENDIX B-—TfsT METHODS

METHOD 101, REFERENCE METHOD FOR DETER-~
MINATION OF FARTICULATE AND GASEOUS MER-
CURY XEMISSIONS FROM BTATIONARY SOURCES
{AIR BTREAMS)

1. Principle and applicability--1.1 Prine
ciple, Particulate and gaseous mercury emis-
slons are isokinetically sampled from the
source and collected in acidic 1odine mono-
chloride solution. The mercury collected (in
the mercuric form) is reduced to elemental
mercury in bhesic solution by hdroxylamine
sulfate. Mercury 13 aerated from the solution
and anslyzed using spectrophotometry.

1.2 Applicadbility. This method is applica-
ble for the determination. of particulate and
gsseous mercury emissions when the carrier

gaa stream 18 principally air. The method is
for use in ducta or stacks at statlonary

Ygrature OF the ownar or operator

sources. Unless otherwise specified,” this
method I3 not intended to apply to ges
streams other than thos8 emitted Qirectly to
the atmosphers without further processing.

2. Apparatus—2.1 Sampling train. Asche-~
matic of the sampling train used by EPA 1a
shown in figure 101~-1, Commercial models
of this traln are available, although con-
struction detalls are described In APTD-
0681, and operating and maintenance proce-
dures are described In APTD-0576. The com-
ponents essential to this sampling train are
the following:

1 These documents ars avallable for a nomi-
nal cost from the Natlonat Technical Infor-
mation Service, U.S. Department of Com-
merce, 5285 Port Royal Road, Springfield, Va.
22161,

'En#'és/

ACID
TRAP

HEAYED AREA . ~|=|eran)53 THERMOMETER /" CHECK

STACK
ALL

PITOT TUBE -

(OPTIONAL VALVE

VACUUM

/
PITOT MANOMETER
ORIFICE

AIRTIGHT
PUMP

?igure 101-1. Mercury sampling train

2.1.1 Nozzle, Stainless c'esl or gisss with
sharp, tapered leading edge.

212 Probe. Bheathed Pyrex2 glass, A
heating system capable of maintaining &
mivimum gas temperature of 250° ¥ at the
probs outlet during sampling may be used to
prevent condensation from occurring,

213 Pitot tube. Type 8 (Figures 101-2),
or equivalent, with a coefficient within § per-
cent over the working ftange, attacheda to
probe to monitor stack gas velociiy.

214 Impingers, Pour Greenburg-Smith
impingers connected in series with glass ball
Joint fittings. The firat, third, and fourth im-
pingers may he modified by replscing the
tip with a one-half tnch ID glass tube ex-
tending to ona-half inch from the botiom of
the fiask.

215 Acid Trap. Mine Safety Appliances
Alr Line Filter, Catalogue Number B18ST,
with acid absorbing cartridge and suitable
connections, or equivalent, /

1 Mention of tradé names or specific prod-
uets does not constitute endorrement by the
Environmental Protection Agency.
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2.1.6 Metering system. Vacuum gauga,
leskless pump, thermometers eapanle of
measuring temperature to within 5° ¥, dry
gaa meter with 2 percent accuracy, and re-
lated equipment, described In APT1»-05681,
to maintain an isokinetic sampling rete and
1o determine sample volume,

T3 ADATER

P CorLivg,_

Fiswe 1012 Pitot 120 - aepometer avbonbly, -
21.7 Filter Holder (optional) ~Pyre : glass,
A filter may be used In cases whers ne gay
stream to be sampled contains large quan-
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titles of particulate matier. The filter holder
must provide a posaitive seal a,gninst leakage
from outside or sround the fller. X heating
system capable of maintaining the filter at
s minimum temperature of 250* P. should
be used to prevent condensation from occur-

2.1.8 Barometer. To Ineasure atmospheric
pressure to +0.1 in Hg.

22 Measurement of stack conditions
(stack pressure, temperature, moisture and
veloctty)—323.2.1 Pitot ‘lube. 8, or
equivalent, with a coeficient within 5 percent
over thea working range.

222 Differential 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.

228 Temperature gauge. Any tempera~

ture measuring device to measure stack tem=
perature to within 1°* F.

224 Pressure gauge, Pitot fube and in-
clined manometer, or equivalent, to measure
stack pressure to within 0.1 in Hg.

225 Moisture determination. Wet and
dry bulb thermometers, drying tubes, con-

, densers, or equivaient, to determine stack
gas moisture content to within I percent.

23 Sample recovery—2.3.1 Leakless glass
sample boitles. 600 mt and 100 mil with Teflon
lined topa.

282 Graduated cylinder. 250 ml.

2.3.8 Plastic far. Approximately 360 ml

2.4 Analysis—2.4.1  Spectrophotometer.
To measurs absorbance at 253.7 nm. Perkin
EKlmer Model 303, with & cylindrical gas cell
(spproximateiy 1.5 In. OD. x 7 In.) with
quarts glass windows, and holiow cathode
sourcs, or equivalent,

2.4.3 Gas sampling bubbler. Tudor Sclen-
tific Glass Co., Smog Bubbler, Ca.talogue No.
TP-1150, or equivalent.

2.43. Recorder. To match output of spec~
trophotometer.

4. Reagents—3.1 Stock reagents—3.1.1
Potassium ifodide. Reagent grade.

3.1.3 Distilled water—3.1.3 Potassium
fodide solution, 25 percent. Dissolve 250 g
of potassium lodide (reagent 3.1.I) In dis-
tilled water and dilute to 1 to 1.

. 314 Rydrochiloric acid. Concentrated.

3.1.5. Potasstum iodate. Reagent grade.,

3.1.8 lodime monochloride (IC1) 1.0M. To
2800 mi. of 25% potassium lodide solution
(reagent 3.1.3), add 800 ml. of concentrated
hydrochloric acid. Cool to room temperature.
With vigorous stirring, stowly add 135 g. of
potassium lodate and continue stirring until
all free lodine has dissolved to give a .clear
orange-red solution. Cool to room tempera-
ture and ditute to 1800 ml. with distilled
water. The solution should be kept in amber
bottles to prevent degradation.

8.1.7 Sodtum hydrozide peilets. Resgen®

grade,
.3.1.8 Nitric acid. Concentrated.

3.1.9 Hydrozylamine sulfate., TReagent

grade.

8.1.10 Sodfum chloride. Reagent grade.

3.1.11 3Mercuric chloride. Reagent grade.

3.2 Sampling—3.2.1 Absorbing solution,
0.1M ICl, Dilute 100 mi. of the 1.0M ICI
stock solution (reageunt 3.1.8) o 1 to 1
with distilted water. The solution should be
kept in glass bottles to prevent degradation.
This reagent should be stable for at least 2
months; however, perindic checks shouid be
performed to insure quslity. .

322 Wash acid. 1:3 V/V nitric ascid—
water, -

3.2.3 Disiilled, defontzed water.

3.24 G&ilica gel. Indicating type, 8 to 16,

mesh dried at 350° F. for 2 hours.

3.2.% Filler {opitonaly, Glasa fiher, Mine
3afety Appliiances 1106BH, or equivalent. A
filter may Dbe necessary in cases where the
gaz siream to be sampled contains large
quantities of particulste matter.

RULES AND REGULATIONS

33 dAnalysis—33.1 Sodium  hydrozide,
10 N.—Dissolve 400 g of sodium hydroxide
pellets In distilled water and diduta jo 1 4o 1,

332 Reducing agent, 12 percent hydroz=
ylamine sulfale, 12 percent sodium chlo-
ride—To 60 mil of distilled water, add 12 g
of hydroxylamine sulfate and 13 g of sodium
chloride. Dilute to 100 mi. This quantity is
sutficient for 20 analyses and must be pre-
pared daily.

3.2.3 Aeration gas.—Zero grade air.

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

3.4 Standard mercury solutions—3.4.1
Stock solution—Add 0.135¢ g of mercuric
chloride to 8¢ ml of 0.3N hydrochloric acid.
After the mercuric chloride has dissolved,
ndd 03N hydrochloric acid and adjust the
volume to 100 m!. One mt of this solution
15 equivalent to 1 mg of free mercury.

3423 Standard soluiions—Frepare call-
bration solutions by serially diluting the
stock solufion (3.41) with 0.3N hydrochio-
ric acid. Prepare solutions at concemxtrations
In. the linear working range for the instru-
ment to be used. Soutions of 0.2 zg/ml, 0.4
rg/ml.and 0.6 ag/mi have been found sc-
ceptable for most instruments. Store all
solutions in glass-stoppered, glass bottles,
These solutions should be stable for ai least
2 months; however, pertodic checks should

. be performed to insure quality.

4, Procedure—4.1 Quidelines for source
testing are detailed in the following sections.
These guidelines are generally applicable;
however, most sample sites differ to somse
degree and temporary siterations such as
stack extansions or expansions often are re-
quired to ensure the best possible sample
site. Further, since mercury is hazardous,
care shouid be taken to minimize exposure.
Finally, since the total quantity of mercury
to be collected generally is small, the test
must he carefully conducted o prevent con-
tamination or loss of sample.

4.3 Belection of a sampling site and mini-
mum numbper of traverse points:

£.2.1 Select a suitable sampling site that

. Is a3 close a3 I8 practicable to the point of

stmosepherie emission. If le, stacks
smaller than 1 foot in diameter should not
ba sampled.

4.2.2 The sampling site should be at least
oight stack or duct diameters downstream
and vo dlamelers upsiream It Any Luw
disturbance such as a bend, expansion, or
contraction. For a rectangular cross section,
determine an equivalent diameter from the
following equation:

LW

;J._-I:-J;_—W- eq. 101-1
where:
D¢x=Equivalent diameter.
L =Length.
W=wWidth.

42% When the sbove sampling site cri-
teria can be met, the mintmum number of
traverse points i8 four {4) for stacks 1 foot
in dlameter or less, eight (8) for stacks larger
than 1 foot but 2 feet in diameter or less, and
twelve (13) for stacks larger than 3 feet,

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

435 To use figure 101-3, first measure
the distance from the chosen sampling loca~
tion to tiie nearest upstream and Jowisiréaln
disturbances. Divide this distance by the
diameter or equivaient diameter to deter-
mine the distance in terms of pipe diamefters.
Determine the corresponding number of
traverse poinis for each distance from fig-
ure 101-3. Beleot the higher of the two num-
bera of iraverse points, or a greater value,
such that for circular stacks the number Is
& multiple of four, angd for rectangular stacks
the number follows the criteria of section
432

426 If a selectéd sampling point is closer
than 1 inch from the stack wall, adjust the
location ©of that point to ensure that the
sample iz taken ai least 1 inch away from
the wall.

4.3 Cross sectional layout and location of
traverse points: .

4.3.1 Por circular stacks locate the trav-
erse points on at least two diameters accord-
ing to figure 101-4 and tabls 101-1, The
traverse axes shall divide the stack cross
section into equal parts,

NUMBER OF DUCT DIAMETERS UPSTREAM

{DISTANCE A}
0.5 1.0 1.5 20 25
%0 I I T I I i T
_;Jo:swanmcs
2 A » .,
§ 0 i | L sameLing
& f T SiTE
: t
s e
g _L 7
=
5 DISTURBANCE
3 &3
3 20 |— -1 .
=X
g
=
Z 0 -
*FROM POINT OF ANY TYPE OF
DISTUABANCE (BEND, EXPANSION, CONTRACTION, ETC.}
0 f i i . ! 1 14
2 3 4 & - 7 8 '] 10

NUMBER OF DUCT DTAMETERS DOWNSTREAM®
(DISTANCE 8}
Figure 102-3. Minimum of traverse paints.
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Table 101-1. Location of traverse poimts in circular stacks
{Percent of stack diameter from inside wall to traverse point)

Traverse
point
ngr:b:r Number of traverse points on a diameter _
diameter] 2 1 4 | 6 |8 J 10} 12 {1 1618} 2 j-22 |24
1 14.6] 6.7] 6.4) 3.3} 2.5] 2.1 1.8] 1.6] T.4| 1.3} L.1] 1.1
2 185.4|25.0{14.7]10.5) 8.2 6.7 5.7| 4.9] 4.4] 3.9{ 3.5] 3.2
3 75.0]20.5119.4(14.6{11.8} 9.9!-8.5] 7.5{ 6.7] 6.0] 5.5
4 93,3170.5]32.3|22.6§17.7 |14.6 | 12.5[10.9| 9.7] 8.7 7.9
5 85.3] 67,71 34.2] 25.0 120.1 | 16.9 ] 14.6 } 12.9 | 11.6 | 10.5
6 95.6 | 80.6 | 65.8 | 35.5 { 26.9 | 22.0]18.8} 16.5 | 14.6 | 13.2
7 89.5]77.4 | 64.5 | 36.6 | 28.3 | 23.6] 20.4 | 18.0 | 16.1
8 96.7 | 85.4) 75.0 163.4 | 37,5 29.6| 25.0 1 21.8 | 19.4
9 “|o1.8]82.3]73.162.5 38.2|30.6 26.1123.0
10 97.5|88.2179.9 | 71.7 | 61.8] 38.8 | 31.5 | 27.2
11 "1 93,3]85.4178.0] 70.4] 61.2 }39.3 {32.3
12 97.9 190.1 183.1|76.4] 69.4 | 60.7 | 39.8
13 94.3187.5/81.2| 75.0 | 68.5 | 60,2
14 93.2191.5185.4|79.6 [73.9j67.7°
15 95.1|89.1]83.5178.2{72.8
16 98.4|92.5{87.1{82.0{77.0-
17 95.6| 90.3 1 85.4 {80.6
18 98,61 93.3 {88.4 |83.9
19 96.191.3./86.8
20 93,7 | 94.0 189.5
2 96.5 | 92.1
22 93.9 {94.5
23 196.8
24 £98.9
432 For rectanguiar stacks divide the
cross section into as many equal rectangular
A areas a3 traverse points, such that the ratio

Floirs 1014, Croas saction of cirouler stack showing lacation of
peints on p d .

4

L]

L

Figure 1015, Croas saction of rectangular stack divided Into {2 equat

arean, with traverss polnts at cenlrold of yach aea,

of the length to the width of the elemental
areas is between one and two. Locate the

traverge points at the centroid of each equal

ares according to figure 101-5.
44 Measurement of stack conditions:
44,1 Set up the apparatus as shown in
figure 101-2, Make sure all connections are
tight and lesk-free. Measure the wvelocity
head and temperature at the traverse points
specified by section 4.2 and 4.3,

442 Measure the static pressure in the
stack. =
443 Determine the stack gas moisture.

444 Determine the stack gas mojecular
welght from the messured 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, Impingers, and connectors) by rinsing
with wash acid, tap water, 0.1M IC1, tap
water, and finally distilled water. Place 100
ml of 0.1M IC1 in each of the first three
impingers, and place approximately 200 g of
preweighed silica gel in the fourth impinger.
Have 80 ml of vhe 0.1M IC1 a8 & blank in the
sample analysis. Set up the train and the
probe as in figure i01-1,

452 1If the xas stream to De sampled fa
excessively dirty or moist, the first impinger
may clog or become dilute too rapidly for
sufficient testing. A filter can be placed ahead
of the impingers to collect the particulates.
An initial empty tmpinger may also be used
to remove excess moisture, If a fifth impinger
is required, the final impinger may have to
he carefully faped to the outside of the
sample box.

453 Leak check the sampling train at the
sampling site. The leakage rate should not
be in excess of 1 percent of the desired sam-
pling rate. If condensation in the probe or
filter is a problem, probe and filter heaters
wilt be required. Adjust the heaters to pro-
vide & temperature of at least 250° F. Place
<rushied 1ce arouna wie unplagers. Add more

RULES AND REGULATIONS

" fce during the test to xeep the temperature

uf the gases leaving the last tmpinger at 70 I*
or less,

4.6 Mercury irain operation:‘

4.6.1 For each run, record the data re-
quired on the example sheet shown In figure
101-8. Take readings at each sampling point
at least every 5 minutes and when signifi-
cant changes In stack condlitions necessitate
additional adjustments in flow rate.

4682 Sample at a rate of 0.5 to 1.0 cfm.
Samples shall be taken over such & period
or periods as are necessary to accurately
determine the maximum emissions which
would occur in a 24-hcur perlod. In the case
of cyclic operations, sufficient tesis shall be
made 50 as to allow accurate determination
or calculation of the emissions which will
occur over the duration of the cycls. A mini-
mum sample time of 2 hours is recommended.
In some instances, high mercury concentra-
tions can prevent sampling In one run for
the desirsd minimum time. This is indicated
by reddening in the first impinger as free
fodine is liberated. In this case, & run may
be divided into two or mors subruns to en-
sure that the absorbing solutions are not
depleted,

ARENT TEWERATURE

e,
LOCATICN, TAROMETRIC PRESSURE
OPERATOR RISUMED WOISTURE. %______
AT . FEATER BOX SEVTING
O, : PRORELENGTH ey
TANMESORNO, MOTLE DIAMETER, i,
ETER 0K NO. PIOSE HEATER SETONG
TR aH,
CFACTOR SCHEMATIC OF STACK CAOES SECTION
PRESSURE
DIFFENENTIAL
Acacss GAS SAMPLE TEVPERATUNE
ONFICE AT ORY GAS UETER
LUPLING | STATIC FIACK | VELOCTTY GAR SAWLE SAMLEROK | marhoe
Tavoor rower | T | mossune | raeoaTune | HEAD {4 H, o WLEF | OUTLET | (epBATuRE, | TEMPERATUML
U ohwe FP ] (T 'F [ (aby, Hy o, o (0308 | (Tm I F " o
TOTAL Avte Ave.
AVERAGE Avg.
Flgrs 1016, Fiald datx
AY
483 To begin sampling, position the uated cylinder must be precleaned as in sec-

noszle at the frst traverse point with the tip
pointing directly into the gas siream. Im-~
mediately start the pump and adjust the
flow fo isokinetic conditions. Sample for at
least 5 minutes at each traverse point; samp-~
_ lUng time must be the same for each poini.
Maintain isokinetic sampling throughout the
sampling period. Nomographs which aid in
the rapid adjustment of the sampling rate
without other computations sre in APTD-
0576 and are avallable from commercial sup=
pliers. Note the standard nomographs are
applicable only for type 8 pitot tubes and
air or a stack gas with an equivalent density.
Contact EPA or the sampling train suppiier
for instructions when the sta.ndard nomo-
gnph is not applicabie.
6.4 Twurn off the pump at the conclusion
m‘ mh run and record the final readings.
Immediately remove the probe and nozzle
from the stack and .handie in accordance
with the sample recovery process described
in section 4.7.
4.7 Sample recovery:
4.7.1 (All glass storage bottles and the grad-

tion 4.5.1). This operation should be per-
formed in an area free of pessible mercury
contamination. Industrial laboratories and
ambient air around mercury-using facilities
are not normally free of mercury contamina~
tion. When the sampling train 1s moved, care
must be exercised to prevent breakage and
contamination.

4.72 Disconnect the probe from the Im-~
pinger train. Place the contents {measured o
=1 ml) of the first three impingers into &
500 ml sample bottle. Rinse the probe and all
glasaware between it and the back half of
the third impinger with two 60 ml portions
of 0.1M ICI sclution. Add these rinses to the
first sample bottle, For a blank, place 80 ml
of the 0.1M IC! in & 100 ml sample bottle, If
used, place the filter along with 100 ml of
Q.IM IC1 in another 100 ml sample bottle.
Retain a filter blank. Place the silica gel in
the plastic jar. Seal and secure all containers
for shipment. If an additional test is desired,
the glassware can be carefully double rinsed
with distilled water and reassembled. How-
ever, If the glassware is to be out of use more

than 2 days, the initial acid wash procedure
raust be followed.

4.3 Arnaivsis:

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

483 Analysis preparation~-Adjust the
alr delivery pressure and the needls valve
{0 obtain a constant airfiow of about 1.3 to/
i/min. The analysis tube should be bypassed
except during aeration. Purge the equipment
for 2 minutes. Prepare a sample of mercury
standard solution (3.4.2) according to section
48.3, Place the analysis tube in the line,
and gerate until a miximum peak height is
resched on the recorder. Remove the analysis
tube, Aush the lines, and rinse the analysis
tube with distllled water. Repeat with an-
other sampie of the same standard solution.
This purge and analysis cycle i3 to be re-
pented until peak heights are reproducible.

483 Sample preparation~Just prior to
analysis, transfer & sample aliquot of up
to 50 mi to the cleaned 100 ml analysis tube.
Adjust the volume to 50 ml with 0.1M 1C1
if required. Add 5 ml of 10 N sodtum hy-
droxide, cap tube with a clean glass stopper
and shake vigorousiy. Proiouked, Vieoious
shaking at this point i8 necessary to obtain
an accurate analysis. Add § mi of the re-
ducing agent (reagent 3.3.2), cap tube with
a clean glass stopper and shake vigorousiy
and lmmediately in sample line,

484 Mercury determination.—After the
system has been stabilized, prepare samples
from the sample bottle according to section
4.83. Aerate the sample untili a maximum
peak height is reached on the recorder. T'he
mercury content is determined by compar-
ing the peak heighta of the samples to the
peak heights of the calibration solutions. If
collected samples are out of the linear range,
the samples should be diluted. Prepare =
blank from the 100 mil bottle according to
section 43.3 and analyze to determine the
reagent blank mercury level.

5. Caltbration—5.1 Sampling train.—
5.1.1 Use standard methods and equipment
ax detailed in APTD-0376 to callbrate the
rate meter, pitot tube, dry ges meter, and
probe heater (if used). Recalibrate prior to
each test series,

52 4nalysis.—53.1 Prepare a callbra-
tlon curve for the spectrophotometer using
the standard mercury solutions., Plot the
peak heights read on the recorder versus the
concentrations of mercury in the atandard
solutfons, 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
pressure and average orifice pressure drop.
See data sheet (fig. 101-8),

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

(Pinr'{' 13"’6
= v_ .F_.___
L]
e, 101-2
where: .
V', ~Volume of gas sample through the dry gas meter
(stack conditionsy, ft

Ve =Volume of gas sample thmuzh the dry gas meter
(meier conditions), ft3.
T =Average temperature of stack gas, °R.
T'w =« Average dry gag meter tempﬂrature *R.
Puar== Barometric pressure at the ori ﬁce
meter, InHg.
AH = Average pressure drop across the ori-
fice meter, inH,;0O.
13.86=Specific gravity of mercury.
P,=8tack pressure, Puar:8tatic pressure,
inHg,
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63 YVolume of wailer vapor.
- T
Vv, = A.I‘“......_‘ eq. 101-3
P,
‘whare:
V,=Volume of water vapor in t.he o gas sample (stack
ponditions), ft3.

Kow=0.00267 mL—’f{" when thess units are ussd.

¥1,=Total volume of liquid collected in impingers
and stlica gel (se figure 101-7), ml.
TemA stack temperature, °R.
Iy -ﬂtﬁ&mrewm?‘;’g.f s static pressure, m. Hyg.
'otal gas volume,
Vuul"V-"*' (A (. 1014

where
Vu.p-'l‘otal volume of gas sample (stack conditions),
Ve, mVolume otf“ gaa through gas meter (stack condi-

tions),
Vw,=Volume of water vapor in gas sample (stack
conditions), #t8.
VOLUME OF LIOUTD
WATER
BRINGER FILICA Qe
VOLINE, WEIGHT,
ot 1
FINAL
INTIAL
LIOLID COLLECTED
TOTAL VOUME COLLECTED , ] -

CONVERT WEIGHT OF WATER TO yoLuwe sy dividing total might
INCREASE BY DENSITY OF WATER. (1 ¢/mi}:

——“—'-I-;U-J-:mnm.u

Figwe 1017, Anaiytical data.

8.5 Btack gas velocity. Use equation 101-b
to calculate the stack gas veloclty.

v (T ws.
{Ve)are. =K Cx( AP)"’I’V( ) e
eq. 101-5
where:
(C)avz.=Average stack gas velocity, feet Pm- second.

tt 1b.-in. Hg
By=88.53 o\ omole” R 110
theee units are used.
. C'p=Pitot tube coefiicient, dimensiontess,
\’l‘.)-u = A verage stack gay tampemmre, °R.
{4/ AP) yrg. = Average square root of the velocity head
P, Snf stack gas (1% Baos)t;l‘:l {see fig. lox—S)B‘
o= Stack pressure, ¢ pressure, in
M,=Molecular welght of stack gas (wet basis),
the summation of the products of the
molecular weipht of each component
muitiplied by ns volametric proportion
in the muxiure, 1b./ib. mole.

¥igure 101-8 shows & sample recording sheet

, wWhen

for velocity traverse data. Use the averages

in the last two columns of figure 101-8 to
determine the average stack gas velocity from
equation 101-5,

8.6 Mercury collected. Calculaie the total
weight of mercury collected by using equa-
tion 101-8,

Wi=ViC1—ViCs (+V,07) --eq. 101-8
where:

We=total weight of mercury collected, ag.

RULES AND REGULATIONS

PLANT,

DATE

RUN NO.

STACK DIAMETER, in.

BAROMETRIC PRESSURE, in. Hg.
STATIC PRESSURE IN STACK !l?g). in. Hg.

OPERATORS SCHEMATIC OF STACK
CROSS SECTION
P Velocity head, Stack Temperature
flasrtany in. Hy0 VA, (%), °F

AVERAGE:

Flgure 101-8. Velocity traverse data.
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Pi=Total volume of condensed moisture
and ICI in sample bottle, mi

Ci=C0oncentration of mercury mee.sured in
sample bottle, zg/ml.

¥ez=Total volume of IC1 ueed in sampling
{impinger contents and ail wash
amounts), ml,

Cr»=Blank concentration of mercury in ICt
soluation, xg/ml.

¥r=Total volume of ICi used In filter bottie
{if used), ml,

{Tr=Concentration of mercury in filter

. bottle (if used), ug/ml.

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

R e(#) e 4, 86,400 seconds/day
. ng 108 ug/s.
eq. 101-7

where:
R- Rate of emisdon, g/day.
WewTotal wexght ot marcury collected, pg.
T iosai = n.n.u Fuilmie of gas sampe c».&x cunditions;,

(%) are.= Avernge stack feet per second.
AR e, TG, fout pe

6.8 Isokinetic variation (comparison of
Telocity of gas in probe tp fo stack velocity).

r 100V ot

TAD e, €q.101-8

I- Pement of isckfnetic sampling.
Vietalm 'I‘otal volume of gas sample (stack conditions),

A.-Pmbe tip ares, ft3,
%-islampnnz time, sec.

(%o} ave. = AveTage stack gas velocity, feet per second.

7. Evaluation of results—7.1 Delermina-
ton of compltance—T.1.1 Each performanocs
tost ahall consist of three repetitions of the
applicable test method. For the purposs of
determining compliance with an applicable
nationat emission standard, the average of
results of all repetitions shall apply.

T2 Acceptable isokinetic results—73.1
The following range sets the limit on accept~
able isokinetic sampling resuits: ..

If 90% =1<110%, the resulis.are accept~
able; otherwise, reject the test and repeat.
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METHOD 102, REFERENCKE METHOD FOR DETRR~
JINATTION OF PARTICULATE AND GASEOUS MER~
CURY EMISSIONS FROM STATIONARY SOURCES
(EYDROGEN STREAMS)

1. Principls and appliogbility—il Princi-

PROBE - STACK
. A!“.L
TPES

PITOT TUBE

ple —Particulate and gaseous metcury emis-
sions are isokinetically sampled from the
source and collected In acidic iodine mono-
chloride solution. The mercury collected (in
the mercuric form) is reduced to elemental
mercury in basic soiution by hydroxylamine
sulfate. Mercury is aerated from the solution
and analyzed using spectrophotometry.

12 Applicability —This method is appli-
cable for the determination of particuiate
and gaseous mercury emissions when the
carrier gas stream is principally hydrogen.
‘The method is for use in ducts or stacks at
stationary sources. Unless otherwise specified,
this method is not intended fo apply to gas
streams other than those emitted directly to
the atmosphere withouf further processing.

2, Apparaius—2.1 Sampling train.—A sche~
matic of the sampling irain used by EPA
is shown in figure 102~1. Commercial models
of this train are available, although complete
construction details are described {n APTD-
0581 and operating and maintenance pro-
cedures are described in APTD-0576. The
components essential to this sampling train
are the following:

Acip
TRAP

THERMOMETER # CHECK

’ VALVE
el

VACUUM
LINE

THERMOMETE

DRY TEST METER

AIR-TIGHT
PUMP

Figure 102-1. Mercury sampiing train

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

212 Probe. Sheathed Pyrex?* glass,

213 Pitot tude. Type 8 (Agure 103-3), or
equivalent, with a coefficlent within 5 per~
cent over the working range, atikched to
probe to monlitor stack gas velocily. «

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

2 1 5 dcid trap. Mine safety applla.nces air
line filter, catalogue No. 81857, with acid ab=

sorbing cartridge and suitable connections, or

equivalent,
2.1.8 Metering system. Vacuum gage, leak«

i These documents are available for a nomi-
nal cost from the National Technical In-
formation Service, U.8. Department of Com=
merce, 5285 Port Royal Road, Springfield, Va.
22151,

sMention of trade names or commercial

products does not constitute endorsement

by the Environmental Proteciion Agency.

iess pump, thermometers capable of measur-
ing temperature to within 5°F, dry gas meter
with 2 percent accuracy, and rel&ted equip-
ment, described in APTD-0581, {o maintain
an isokinetic sampling rate and to determine
sample volume.

2.1.7 Barometer. To measgure atmospheric
pressure to + 0.1 in hg.

PP

TYPE § PITOT

;mm

Flgure 102-2. Pitot tbe
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82 Measurement of stack condilions
{stack pressure, temperaiure, moisture, and
velocity)—2.2.1 Pitot tube. Type 8, or
squivalent, with & coefficient within & per-
cent over theworking range.

223 Differential pressure gage. Inclined
manometer, or equivalent, to measure veloo~
ity head to within 10 percent of the mini-
mum value, Micromanometers should be used
if warranted.

238 Temperature gage. Any lempera-
ture-measuring device to measure stack tem-
perature io wiihin 1* P,

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

225 Moisture deiermination.
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 boitles. 500 ml and 200 ml with Tef-
lon-lined tops.

232 Graduated cylinder. 250 mi.

2.33 Plastic jar. Approximately 300 mi,

24 Analysis--24.1 Spectrophotometer,
To measure absorbanoe af 253.7 nm, Perkin
Elmer model 803, with a cylindrical gas cell
(approximately 1.6 in o.d. x 7 in) with quartz
glass windows, and hollow cathode source, or
equivalent,

242 Gas sampling bubbler. Tudor Scien-
tific Co. Smog Bubbler, catalogue No, TP-
1150, or equivalent.

243 Recorder. 'To match output of
spectrophotometer,

8. Reagents~—3.1 8Stock resgents.—g8.1.1

FPotassium fodide. Reagent grade.

8.12 Distilled water.

313 Potassium-.lIodide solution, 25 per-
cent.—Dissolve 250 g of potassium fodide (re-
agent 3.1.1) in distilled water and ditute 1o
1101,

3.14 Hydrochloric acid. Concentrated.

8.1.5 Potassium fodate, Reagent grade.

3.1.6 lodine monochloride (ICl}y 10M.
To 800 ml of 25 percent potassium iodide
solution (reagent 3.1.8), add 800 ml of con-
centrated hydrochloric scid. Cool to room
temperature, With vigorous stirring, slowly
add 135 gof potassium jodate and continue
astirring until all free fodine has dissolved to
give a clear orange-red solution. Cool to room
temperature and dilute to 1,800 m! with dis-
tilled water. The solution should be kept in
amber bottles to prevent degradation.

8.17 Sodium hydroxide pellets. Reagent

e.
3.1.8  Nitric acid. Concentrated.
8.19 Hydrorylamine sulfate. Reagent
8.1.10 Sodium chloride. Reagent grade.
8.1.11 Mercuric chloride, Reagent grade,
3.2 Sampling. 3.2.1 Absorbing solution,
0.IM ICL Dilute 100 ml of the 1.0M ICl stock

solution (reagent 8.1.8) to 11 with distsilled

water. The solution should be kept in glass
bottles to prevent degradation. This reagent
should be stable for at least 2 months; how-
ever, periodic checks should be performed to
insure quality.

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

823 Distilied, deionized water,

- 8.24 Silica gel. Indicating type, 8 to 18
mesh, dried at 350*F for 2 hours. :

3.3. Analysis—3.3.1 Sodium hydrozide,
10N, Dissolve 400 g of sodium hydroxide pel-
lets in distilled water and dilute to0 1 1.

832 Reducing agent, 12 percent hydroz=
ylamine sulfate, 12 percent sodium chloride.
To 60 ml of distilled water, add 13 g of hy-
droxylamine sulfate and 12 g of sodfum chlo-
ride. Diluts to 100 ml. This quantity is
sufficient for 20 analyses and must be pre
pared daily.

3.3.3 Aderation gas. Zero grade sir.

RULES AND REGULATIONS

384 Hydrochloric acid, 0.3N, Dilute 25.6
m] of concentrated hydrochloric acid to 1 1
with distilled water.

34 &Standard mercury solutions—3.4.1

Stock solution. Add 0.1854 g of mercuric
chloride to 80 ml of 0.83N hydrochloric acid.
After the mercuric chloride has dissolved,
add 08N hydrochloric acid and adjust the
volume to 100 ml. One ml of thiz solution
is equivalent io I mg of free mercury,
" 343 Standard solutions. Prepare cali-
bration solutions by serially diluting the
stock solution (3.4.1) with 0.3N hydrochloric
acid, Prepare solutions at concentrations in
the Hinear working range for the instrument
to be used. Solutions of 0.2 gg/mi, 0.4 pg/ml
and 0.6 ag/mi have been found acceptable
for most instruments, Store all solutions in
glass-stoppered, glass bottles. These solutions
should be siable for at least 2 months; how-
ever, periodie checks should be performed
to insure quality.

£, Procedure. 4.1 Quidelines for source
testing are defalied 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
t0 insure the best possible sample site, Fur-
ther, since mercury is hazardous, care should
be taken to minimize exposure. ¥nally, since
the totel 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 traverss points,

42,1 Select » sultable sampling site that

" is as close as is practicable to the point of

atmospheric emission. If possible, stacks
smaller than 1 feot in dizsmeter should not
be sampled,

8841

4£23 The smmpling stte should be at least
eight stack or duct diameters downstream
and two diameters upstream from any flow
disturbance such &8 a bend, expansion or
contraction. For rectangular cross section,
determine an equivalent diameter from the
following equation:

LW

De=gow eq.102-1

where: .
De.=equivalent diameter.
L=length,
W =width.

423 When the above sampling site crite-
risa can be met, the minimum number of
fraverse points is four (4) for stacks 1 foot in
diameter or less, eight {8) for stacks larger
than 1 foot but 2 feet in diameter or less, and
twelve (12) for stacks larger than 2 feet. |

4.24 Some sampling situations may ren-
der the above sampling =site criteria imprac-
$ical. When this is the case, choose & cone
venient sampling location and wuse figure
102-8 o determine the minimum number of
traverse points. However, use figure 103-3
only for stacks 1 foot in diameter or larger.

4.2.3 To use figure 102-3, first measure the
distance from the chosen sampling location
t0 the nearest upstream and downstream dis-
turbances. Divide this distance by the di~
ameter or equivalent diameter to determine
the distance in ferms of pipe diamsters. De-~
termine the corresponding number of Wwav-
erse points for each distance from figure
102-8. Select the higher of the two numbers
of fraverse points, or & greater value, such
that for circular stacks the number is & mul-
Hple of four, and for rectangular stacks the
number follows the crtteria of section 4.3.2,

NUMBER OF DUCT DIAMETERS UPSTREAM®

(DISTANCE A} »
05 1.0 15 20 25
5o I I { I 1 T I
\_/ DISTURBANCE
8 T
E & A B -
5 _f | L sawpinG
g -~ "sire
Z wf- " ' .
S .L ko!smanmcs
g L N— 1 |
2
4
W= <rRou POINT OF ANY TYPE OF -
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)
0 ! I i ; r u 1
2 3 8 & & 7 8 ) 10

NUMBER OF DUCT DIAMETERS DOWNSTREAM®
{DISTANCE B}

Flgura 104-3. M!nimum numbar of traverse points.

426 If a selocted sampling point 18 closer
+$han 1 inch from stack wall, sdjust the locs-

tion of that point fo insure that the sample
iz taken at least 1 inch away from the wall,
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43 Cross-sectlonal layout and location of
taverse points.

43.1 For circular stacks locate the tra<
verse points on at least two diameters sc-
cording o figure 1034 and table 102-1, The
traverse axes shall divide the stack-cross sec-
tion into equal parts.

4.32 For rectangular stacks divide the
cross-gection into as many equal rectangular
areas as traverse points, such that the ratfo of
the length to the width of the elemental areas
is between one and two. Locate the traverse
points at the centrold of each squal ares ac-
cording to figure 102-8.

4.4 Measurement of stack conditions.

441 Zet up the apparatus a& shown in
figure 102-2. Make sure all connections are
tight and leak free. Measure the velocity head
and temperature at the traverse points speci-
fled by section 4.2 and £.3.

442 Measure the stajic pressure In ihe

RULES AND REGULATIONS

Floue 102-4. Cross section of circular stack showing location of
Ppaliks oa porp

) Figure (2-5. Cross section of rectanguier stack divided iato 12 equal.
- 443 Determine the stack gas molsture.  swas, with Caverss points &t centroid of each aree.

Table 102-1. Location of traverse points in circular stacks
(Percent of stack diameter from fnside wall to traverse pofnt)

Traverse

point

“:,:b:" MNumber of traverse points on a diameter

diameter] 2 4 6 |8 10 14 16 18 20 22 24
1 .6} 671 4.4} 3.3 250 211 1.8) 1.6] T4 1.3 TL1] T
2 1854]25.0{14.7]10.5] 8.2} 5.71 5.7) 4,9] 4.4] 3.9] 3.5} 3.2
3 75.0129.5119.4414,611.8} 9.9} 8.5] 7.5] 6.7§ 6.8 5.5
& 93,3]70.532.3}22.6}17.7]14.6 {12.5]10.9} 9.7} 8.7 7.9
5 85.3|67.7]34.2125.0 [20.1]16.9]14.6]12.9111.6 |10.5
6 65.6180.6;65.8{35.5[26.922.0}18.8}16.5114.6]13.2
7 89.5)77.4164.5 |36.6 | 28.3] 23.6| 20.4 {18.0 { 16.1
8 i 96.7185.417%.0163.4 37,5} 29.625.0121.8319.4
9 91.8 82,3 {73.1 {62.5 | 38.2 30.6 | 26.1 | 23.0
10 97.6{88.2[79.9|71.7]61.8]38.8|31.5 27,2
n 93.3 |85.4|78.0) 70.4} 61.2 | 39.3 {32.3
12 97.9 | 90.1 | 83.1] 76.4 | 69.4 | 60.7 | 39.8
13. 94,3 187.5181.2]75.0 | 68.5 { 60.2
14 98,2 | 91.5]85.4| 79.6 { 73.9 ; 67.7°
15 95.1189,1)83.5{78.2.|72.8
16 1 _98.4 92.5]87.182.0{77.0
7 95.6] 90,3 | 85.4 | 80.6
18 93,61 93.3188.4]83.9
19 96.1 1 91.3 j86.8
20 98,7 | 94.0 [ 89.5
21 96.5 | 92.1
22 98.9 | 94,5
23 5 96.8
24 98.9

4.44 Determine the stack gas molecular
weight from the measured moisture content
and knowledge of the expescted gas stream
composition, Sound engineering judgment
should be used. fudg

4.5 Freparaiion of sampling train.

45.1 Prior to assembly, clean all glass-
wWare (probe, Impingers, and connectors) by
rinsing with wash acid, tap water, 0.1M IC1, -
tap water, and finslly distilled water. Place
100 ml of 0.1M IC1 in each of the first three
impingers, and place approximately 200 g.
of preweighed silica gel In the fourth im-
pinger. S8ave 80 mi of the 0.1M ICI as & blank
in the sample analyais. Set up the irain and
the probe as in Figure 102-1.

452 Ieak check the sampling train at
the sampling site. The leskage rate should
not be In excess of 1 percent of the desired
sampling rate. Place crushed ice around the
impingers. Add more ice during the run to
keep the temperature of the gasea leaving
the last impinger at 70* ¥ or less.

4.8 Mercury train operation.

4.6.1 Safety procedures, It Is imperative
that the sampler conduct the source test
under conditions of utmost safety, since
hydrogen and air mixtures are explosive. The
sample irain essentially Is leakless, so that
attention to safe operation can be concen-

. trated at the inlet and outlst. The following
‘specific items are recommended:

4,6.1.1 Operate only the vacuum pump
during the test. The cther electrical eguip-
ment, ¢.g. heaters, fans and timers, normally
are not essential to the success of a hydro-
gen stream test, -

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

46.13 Vent sampled hydrogen at lesst
10 feet away from the train. This can be
accomplished easily by attaching & 4~in 1.d,
Tygon tube to the exhsaust from the orifice
meter.

483 Xor each run, record the data re-
quired on the sample sheet shown in figure
102-8. Take readings st each sampling point
at loast every 5 minutes and when significant
changes In atack conditions necessitate ad-
ditional adjustments in flow rate. .

4.8.3 Sample at a rate of 0.5 to 1.0 cfm.
Samples shall be taken over such a period
or periods as are necessary 0 accurately
determine the maximum emissions which
would cccur in a 24-hour period. In the case
of oyclic operations, sufficient tests shall be
made 8o as to sllow sccurate determination
or calculation of the emissions which will
occur over the duration of the cycie. A mini-
mum sample {ime of 2 hours Is recommended,
In soms Instances, high mercury concemira-
tions can prevent sampling in opne run for
the desired minimum time. This is indicated
by reddening in the first impinger as free
fodine 1s libersted. In this case, a run may
be divided into two or more subruns to insure
that the absorbing solutions are not depleted.
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Flgurs 1026, Field data .
4684 To begin sampling, position the noz- gen by dividing by 13, This factor includes

zle at the first traverse point with the tip
pointing directly into the gas stream. Imme-
diately start the pump and adjust the flow
to isokinetic conditions. Sample for at Jeast
6 minutes at each traverse point; sampling

time must be the same for each point. Main~-

tain fsokinetic sampling throughout the sam-
pling period, using the following procedures.

4.64.1 Nomographs which aid in the rapid
sdjustment of the sampling rate without
other compuiations are in APTD-0576 and
are avallable from commercial suppliers. The
available nomographs, however, are set up
for use in air streams, and minor changes are
required to provide applicability to hydrogen.

4.64.2 Calibrate the meter box orifice. Use
the technigues as described in APTD-0576.

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

(C,,Af.)’ -P: Tm
AH@ P. M,
eq 102-2

=001 —F"

where:
C =Correction factor.

Cr==Pitot tube coefficient.

AM,=Mole fraction dry gas.

P.=8tack pressure, inHg.

Pm=Meter pressure, inHg,

T'w=Meter temperature, °R. :

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

AH @ =Meter box calibration factor, ob-

{ained in step 4.6.4.2.

4644 3etthe calculated ocorrection factor
on the front of the operating nomograph.
Select the proper nozzle and set the E-factor
on the nomograph as detailed in APTD-08786.

4845 Read the velocity head in the stack
at each sample point from the manometer in
the meter boX. Convert the hydrogen AP to
'an equivalent value for air by multiplying by
& ratio of the molecular weight of air to hy-
drogen at the stack moisture content. Insert
this value of AP onto the nomograph and
read off AH. Again, convert the AH, which is
an air equivalent value, to the AH for hydro=-

No. 66—Pt, IT——%k
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the ratio of the dry molecular weighia and s
correction for the different orifics calibration
factors for hydrogen and air. This procedure
is dlagrammed below:

-+Set this on

MHWH; ).u wmpb.
/

//

Readoff mebyu-vmwbemdonmmbm

406468 Operais the sample irain at the
calculated AH at each sample point.

4.6.5 Turn off the pump at the conclusion
of each rurn and record the final
Immedistely remove the probe snd nozz.le
from the stack and handle in accordanoce with
the sample recovery process described in secs
tion 4.7.

4.7 Bample recovery.

4.7.1 (ALl glass storsge bottles nnd the
graduated cylinder must be precleaned as in
section 4.5.1). This operation should be per-
formed in an area free of possible mercury
contaminstion. Industrial lsboratories and
ambient air around mercury-using facilities
are not normally free of mercury contamina-
tion. When the sampling train is moved, care
must be exercised to prevent breakage and
contamination.

412 Disconnect the probe from the im-
pinger train. Place the contents (measured
to =1 mlj-of the first three impingers into
& 500 mi sample bottle, Rinse the probe and
all giassware beiween 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 botitle. For a blank, place 80 ml
of the ¢.1M ICI in a 100 mil sample bottle.
Flace the silica gel in the plastic jar. Seal and
secure #ll containers for shipment, If gn ad-~
ditional test is desired, the glasgware can be
carefully double rinsed with distilled water
and resssembled, However, If the glassware is
to be out of use more than 2 days, the initial
acid wash procedure must be followed.

48 dnalysis—481 Jdpparatus prepara-

tion—Clean “all glassware according to the
procedure of section 4.5.1. Adjust the instru-
ment seiiings according to the instrument

Cbsarve AP—oMultipiy
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maeanusal, using an absorption wavelength of
458.7 nm.

4832 Analysis preparagtion—~Adjust the
air delivery pressure snd tne needle valve 1o
obtain a constant air flow of about 1.3 1/min.
The analysis tube should be bypassed ex-
cept during seration., Purge the equipment
for 2 minutes. Prepare s sample of mercury
standard solution (3.4.2) according to sec-
tion 4.8.8. Place the analysis fube in the line,
and serate until & maximum peak height ia
reached on the recorder, Remove the analy-
sias tube, flush the lines, and rinse the
analysis tube with distilled water. Repeat
with another sampie of the same standard
solution. This purge and analysis cycle is to
be repeated until peak heights are repro-
ducible.

483 Sample preparation—Just prior to
analysis, transgfer a sample aliquot of up wo
50 ml fo the cleaned 100 ml analysis tube.
Adjust the volume to 50 ml with 0.1M ICl
if required, Add 5 mi of 10 N sodium hydrox-
ide, cap tube with & clean glass stopper and
shake vigorously, Prolonged, vigorous shak-
ing at this point is necessary to obtein an
accurate analysis. Add 5§ ml of the reducing
agent (reagent 8.3.2), cap tube with & clean
glass stopper and shake vigorously and im-
mediately place in sample line,

184 Mercury deiermination~After the
system has been stabilized, prepare samples
from the sample botile according to section
4383, Aerate the sample until s maximum
peak height is reached on the recorder. The
mercury content is determined by comparing
the peak heights of the samples to the peak
heights of the calibration solutions. If col-
lected samples are out of the linear range,
the samples should be diluted. Frepare a
blank from the 100 mil bottle according teo
section 483 and snalyze to determine the
reagent blank mercury level.

5. Calibration —3.1 Sampling Train. 5.1.1
Use standard methods and equipment as de-
tailed in APTD-0576 to calibrate the rate
meter, pitot tube and dry gas meter. Recall-
brate prior to each test series.

62 Analysis—52.1 Prepare a calibra-
tion curve for the spectrophotometer using
the standard mercury solutions, Plot the
peak heights rend on the recorder versus the
concentration of mercury in the standard
solutions, Btandards 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—8.1 dverage 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 using equation 102-3.

(Phr+13~6
Py

?'., = Ve g
eq. 102-3
where:

17w, = Volume of gas sample through the dry gas meter
(stack conditions), ft.3

V= :xxVolume of gas sample through the
dry gas meter (meter conditions),
I,
T.== Average temperature of stack gas, °R.
Fu =z Average dry gas meter tempersture,
R,
Prar== Barometric pressure et the orifice
meter, inHg,
AH = Average pressure drop across the ori-
fice meter, inH,O.
13.6 =Specific gravity of mercury.
Py =8tack pressure, Pusr-8tatic pressure,
inHg,
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8.3 Volume of water vapor.

Vo~KoVi 5 ea.102-4

milfm' Volume of wat in th (stack
= 1me waler va 3 sample
: o conditions), fts. par o ol

¢ o 0020 0 HE =18 ~

K = 0,00267 ol — B’ when these units are used.

Vi, ~Total volume of Hquid col]ected in impingers
and silica gel (see figure 102-7)

To= Average stack gas temperature, °R

P, = Stack pressure, Puer = static pressure, in. Hg.

G4 Total gas volume,
Viat=Ve,+Ve,  eq.102-5
where:
Vieta=total volume of gas sample (stack
conditions), fts.

¥V, =Volume of” gu through dry gas meter (stack
condittons

Ve = Volume o( wlter vapor in gas sampile (stack
* " conditions), ft3.
WOLUME OF LIQUiD
WATER COULECTED
THPNGER ILICA GEL
voruve, WEIGHT,
na 9
AL
WOTLAL
LIQUID COLLECTED
TOTAL VOLLME COLLECTE el -

CONERT WEIGHY OF RATER TO VOLLINE 57 dfviding total weight
WHCREASE Y DENEITY OF WATER. {1 p/mikc -

-'—"f‘u"—f}%%;mnnau

Figure 102-7, Anaiytical dets.

65 Stack gas velocily—Use equation
103-6 to calcuiate the stack gas velocity.

‘ (v.)m.;wﬁ',c,(@)“\/%;ﬁg
eq 102-6

where:
(#)ave. = &vemge stack gas velocity, feet per socond
4nHg A

b ,
B =08 (i Ry ) when
these units are used.

C’, = Pitot tube eoemclent, dimansionlsss.
(T ave. =Averege stack gss temperaturs, ©

ve. = A square roof of the veloef head of

avg.
(V&P) mgu UnHONB (ses ﬂgutzz

P, =Stack pressure, Piartstatic pressure, Ln

K.
A, -Moleculat welght of stack gas (wet basis),
he summation of the products of the
u.mgliocnlu g t-i;t. olf mé:-‘i mmpo:gnt
. muitiplied by its volumetric o
in the mixture, ib/lb-mole. propo

Figure 102-8 shows a sample recording sheet

for velocity traverse data. Use the averages in

the last two columns of figure 102-8 to de-
termine the average stack gas velocity from
equation 102-8,

6.6 Mercury collected. Calcuiate the total
weight of -mercury eouected by using eq.
102-7.

RULES AND REGULATIONS
PLANT,

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

STATIC PRESSURE IN STACK {Pg }. in. Hg.

OPERATORS 2 ‘ SCHEMATIC OF STACK
' CROSS SECTION
Traverse point Velocity head, Stack Temperature
vnumb::m in. Hy0 VAp G °F
AVERAGE:

Figure 102-8. Velocity traverse data,
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Wi=ViCi—VeCtunn. eq. 102-7
where: . )

We=Total weight of mercury collected, ug.

Vi="Total volume of condensed moisture
and ICl in sample botile, mi,

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

Vs==Total volume of ICI used In sampling
{impinger contents and all wash
amounts), ml.,

Cs=Blank concentration of mercury in ICl1

. solution, sg/ml.

6.7 Total mercury emission~Calculate
the total amount of mercury emifted from ™~
each stack per day by equation 102-8. This
equation is applicable for continuous opera-
tions. For cyclic operations, use only the time
per day each stack is in operation, The total
mercury emissions from & source will be the
summation of results from all stacks.

Re= W e(0e) ave. Ao 5 86,400 seconds/day
T Ve 10°ug/g
.v eq. 102-8
-.where:

R=Rate of emission, g/day.
W=Total weight of mercury collected, ug,
T'iotai= Total voliwme of gas sanple (stack couditious),
{0.) avg. = Average stack gas velocity, feel per socond.
A, =Btack ares, fif.
8.8 Jsokinetic variation {comparison of
velocity of gas in probe tip io stack velocity).

100 Vot

where: AP (vs)avs.

FwPercent of isoldnetic sampling.
¥ m.x-’l‘ot&l volume of gas sample (stack oondmon.q),

A.-Probe tip aree, fi2.
& =Bampling time, sec,

(0e) avy,= AvVerage stack gas veloc!ty. {foet per second.

7. Evaluation of resulis~—7.1 Determina-
tion of compliance.~-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—T7.2.1
‘The following range sets the limit on ac-
ceptable isokinetic sampling results: If
00 %1<110%, the results are scceptable;
otherwise, reject the test and repeat.
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METHOD 108. BERYLLYUM SCREENING METHOD

1. Principle and applicability—1.1 Prin-
eiple.~Beryllfum emissions are isokinetically
sampled from three points in a duct or stack.
The collected sample 18 analyved for beryl-
lium using an appropriate technigune,

1.2 Applicability—This procedure details
guidelines and requirements for methods
acceptable for use in determining beryllium
emissions in ducts or stacks at stationary
sources, as specified under the provisions, of
§ 61.14 of the regulations. -

2. dpparatus—2.1 Sampling irgin—A
schematic of the required sampling train
configuration is shown in figure 103-1. The
essential compounents of the traln are ithe
following:

2.1.1 Nozzle~-Stainless steel, or equiva-
lent, with sharp, tapered leading edge,

2.12 Probe—Sheathed Pyrex I glass,

2.1.3 Filter—Mlillipore AA, or equivalent,
with appropriate filler holder that provides
& positive seal against leakage from outside
or around the filter. It is suggested that &
Whatman 41, or equivalent, be placed imme-
diately against the back side of the Millipore
filter as a guard egainst breakage of the
Milltpore. Include the Whatman ¢i in the
analysis, Equivalent filters must be at least
9985 percent efficient (DOP Test) and
amenable to the analytical procedure.

FLTER

ST
Figure 103-1. Beryflium screening method; sample traln schematic.

2.14 Mcter-pump system -Any system
that will maintain isokinetic sampling rate,
determine sample volume, and is capable of
& 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.

2.2.1 Pitol tube~Type 8, or equivalent,
with & coefficlent within B percent over the
workmg range,

222 Differential -pressure gauge.~In-
clined manometer, or equivalent, to measure
velocity head to within 10 percent of the
minimum value.

*Mention of trade names or specific prod-
ucts does not constitute endorsement by the
Environmental Protection Agency.
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223, Temperature gauge—Any tempera«
4fure measuring device to measure stack tem-
perature to within 5° F.

224 Pressure gauge—~—Any device to
measure stack pressure to within 0.1 in. Hg.

225 Barometer.—To measure atmos-
pheric pressure to within 0.1 in. Hg.

228 Moisture determination—Wet and
dry bulb thermometers, drying -tubes, &on-
densers, or equivalent, to deiermine stack gas
moisture content to within 1 percent.

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

2.8.2 [ILeakless glass sample botitles.

24 Ahalysis~—24.1 Equipment neces-
sary to perform an atomic absorption,
spect) hie, fluorometrie, chromato-
graphic, or equivalent analysis.

3. Reagents.—3.1 Sample recovery—~3.1.1
Acetone~—Reagent

812 Wash acid—l.l /v hydmchlouc
acid-water.

32 4Analysis~3.2.1 Resgents as neces-
sary for the selected analytical procedure.

4. Procedure~—4.1 Guidelines for source
testing are detalled in the following sections.
These guidelines are generally applicable;
however, most sample siteg differ to some de-
gree and temporary alterations such as stack
extensions or expansions often are required
to insure the best possible sample site. Fur-
ther, since beryllium is hazardous, care
should be taken %o minimize exposure.
Finally, since the total quantity of beryllium
to be collected 18 quite small, the test must
e carefully conducted to prevent confami-
nation or loss of sample,

42 Seleciion of a sampling site and num-
ber of runs—£2,1 Select & 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 ghould
not be sampled.

422 The sampling site ghould be at least
eight siack or duct diameters downstream
and two diameters upsiream from any fiow
disturbance such as a bend, expansion or
contraction. For rectangular cross-gsection,
determine an equivalent diameter using the
following equation:

2LW .
_‘?"‘ e
where:

De=equivalent diameter

q. 108-1

.423 Bome sampling situations may ren-
der the above sampling site criteria Imprac-
tical. When this i5 the case, an alternate
site may be selected but must be no less
than two dlameters downstream snd one-
half diameter upstream from any point of
disturbance. Additional sample runs are rec-
ommended at any sample site not meeting
the criferia of section £.2.2.

424 'Three runs shall constitute a test.
The runs shall be conducted at three dif-
ferent points. The three points shall pro-
portionately divide the diameter, Le. be io-
cated at 25, 50 and 76 percent of the diameter

“from the inside wall. For horizontal ducts,

the dlameter shall be in the vertical direc-
+ion. For rectangular ducts, sample on a line
through the centroid and parallel to a side,
If additional runs are required per section
4.2.3, proportionately divide the duct to ace
commodate the total number of runs.

4.8 HKeasurement of stack oconditions.
4.8.1 Measure the stack gas pressure, mois-
ture, and temperature, using the equipment
described in § 2.2. Determine the molecular
weight of the stack gas. Sound engineering
estimnbes may be made in lleu of direct
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measurements. The basis for such estimates
shall be given in fhe test report.

44 Preparation of sampling irain.—
44.1 Assemble the sampling tratn as shown
in figure 103-1. It is recommended that all
gisszware be precleaned by sosking in wash
acid for 2 hours,

4.4.2 Leak check the sampling train at the
sampling site. The leakage rate should not be

in excess of 1 percent of the desired sample.

rate.
4.5 Beryllium trais operalion—4£.5.1 For
each run, measure the velocity at the sejected

sampling point, Determine the isokinetic -

sampling rate. Record the velocity head and
the required sampling rate.

4532 Place the noezle at the sampling
point with the {ip pointing directly into the
gas stream. Immediately start the pump and
adjust the fiow to lsokinetic conditions. At
the conclusion of the test, record the sam-
pling rate. Again mesasure the velocity head
at the sampling point. The required isokinetic
rate at the end of the period should not have
deviated more than 20 percent from that
originally calculated.

4.53 Sample at & mintmum rate of 0.5
I8/min. SBamples shall be taken cver such &
period or periods as are necesgary to deter-
mine Le wdssudd) ehuseivid wiich would
occur in & 24-hour period. In the case of
. oyciie operstions, suficient tests shall be
made s0 as to allow determination or calcu-
lation of the emissions which would occur
over the durasion of the cycle. A minimum
sampiing time of 3 hours is recommended.

£54 All pertinent data should be in-
cluded In the test report.

£68 Sample recovery—46.1 It {s recom-
mended that all glassware be precleaned as
in §44.1. Sample recovery should also be
performed in an area fres of possible beryl-
lum contamination. When the sampling
train is moved, exercise care to prevent
breakage and contamination. Set astde & por-
tion of the acefons used in the sample re-
covery as & blank for analysis. The total
amount of acetone used should be measured
for sccursta blank correction. Blanks can be
eliminated if prior analysis shows negligible
amounts.

462 XRemove the filter and any loose par-
ticulate matter from filter holder and place
in a container.

4.63 Clean the probe with scetones and a
brush or long rod and cotton balls. Wash into
the container. Wash out the filter holder
with acetone and add to the sams container.

4T Analysis—4£7.1 Make the necessary
preparation of samples and analyze for beryl-
lium. Any currently acceptable method such
as atomic abeorption, spectrographic, finoro-
metric, chromatographic, or equivalent may
be used.

8. Calibraiion and siandards—5.1 Sam-
pling train—5.1.1 As s procedural check,
pampling rate regulation shonld be compared
with & dry gas meter, spirometer, rotameter
{calibrated for prevajling atmospheric con-
ditions), or eguivslent, attached to nozzie
inlet of the complete sampling train,

§.12 Data from this test and calcuistions .

should be shown in test report.

52 Analysis—52.31 Standardization is
made as suggested by the manufacturer of
the {nstrument or the proucedures for the
analytical method.

8. Calculations—8.1 Total beryllium emis-
sion. Calculste the total amount of beryl-
lum emitted from each stack per day by
oquation 103-2. This equation is applicable
for continuous cperations. For cyclic opera-
tions, use only the time per day each stack
is in operation. The toial beryliium emis-
sirna from a source will be the summaiion
of results from all stacks.

RULES AND REGULATIONS

W are A,

(86,400 seconds/day
| v !

E= 10* uglg

where: '

Ra=Rats of emission, g/day.

= Total weight of baryilium collected, mg.
Vet Total volums of gus sampled, fi8
(’l}.v{,-AWO stack gas velocity, foet per secoud.
«=3tack area, ftd.

7. Test report. 7.t A teat report shall be
prepared which shalil include as & minimum:

7.1.1 A detaiied description of the sam-
pling train used and resulfs of the proce-
dural check with all data and calculations
made.

713 All pertinent dats taken during
test, the basis for any estimates made, cal-
cuiations, and resulta.

7.13 A description of the test site, in-
cluding a block diagram with a brief de-
scription of the process, location of the sam-
ple points in the cross sectlon, dimensions
and distances from any point of disturbance.

BETHOD 104, REFERENCE METHOD FOR DETER~
NINATION OF BERYLLIUM EMISSIONS FROM
STATIONARY SOURCER

1.  Principle and applicabilily—1.1 Prin-
ciple~-Beryllium emissions are isokinetical-
1y sampled {rom the source, and the collected

HEA ED AREA

STACK

sample is digested In an acid solution and
anaiyzed by atomic absorption speetropho-
tometry. .

12 Applicability~-This method is appil-
cable for the determination of beryllium
emisgions in ducts or stacks at stattonary
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—2.1 Sampling ftrain.—A

schematic of the sampling train used by
EPA is shown in figure 104-1. Commercial
models of this train are available, although
coustruction details are described in APTD-
0581, and operating and maintenance pro-
cedures are described in APTD-0578. The
components easent{al to thix sampling train
are the following:

2.1.1 Nozzle—~3tainless steel or glass with
sharp, tapered leading edge.

2.1.3 Probe~—Sheathed Pyrex?t glass. A
heating system capable of maintaining a
minimurm gas temperature in the range of
the stack temperature at the probe outlet
during sampling may be used to prevent
rondensation {rom occurring, ‘

FILTER HOLDER  THERMOMETER  CHECK

VALVE
-

VACUUM
LINE

ORIFICE y

DRY TEST METER

213 Pitot tube—~Type S (figure 104-2),
or equivalent, with a coefticient within § 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 » positive seal against
leakage from cutside or around the rfiter.
A heating system capable of maintaining the
filter at & minimum temperature in the range
of the stack temperature may be used =0
prevent condensation from occurring.

2.1.5 Impingers—Four Greenburg-Smith
impingers connected {n series with glass ball
joint fAttings. The first, ihird, and fourth
impingers may be modified by replacing the
tip with & 4-inch L.d. glass tube extending
to one-half inch from the bottom of the
flask.

2.18 Metering system.~Vacuum. gauge,
leakless pump, thermometers capable of
measuring temperature to within §* ®, dry
gasa meter with 2 percent sccuracy, and re-

- isted aquipment, described inm< APTD-0581,

AIRTIGHT
PUMP

Figwo 104-1. Beryllium sampTing train

to maintain an isokinetic sampling rate and
to determine sample volume.

2.1,7 Baromeier.~To measure atmos-
pheric pressure to + 0.1 In Hg.
2.3 Mecsurement of stack conditions

(stack pressure, lemperature, moisture and
velocity)—22.1 Pitot tube—~Type 1, or
equlvalent, with a coefficient within § percent
over the working range.

223 Differential pressure gauge-—Iin-
clined manometer, or equivalent, to measure
velocity head to within 10 percent ¢i the
minimum value.

i These documents are available for & nom-
inal cost from the National! Technical In-
formation Service, US. Department of Com-
merce, 5285 Port Royat Road, Springfield,
Vs, 22151,

: Mention of trade names on specific prod-
ucta does not constitute endorsement by the
Environmental Protectlon Agency..
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2238 Temperaiure goge—~Any tempera-
ture measuring device to measure stack tem-
perature to within §° F,

224 Pressure gage—Pilot tube and in-
clined manometer, or equivalent, to measure
stack pressure to within 0.1 in Hg. :

' 228 Motsture determination—Wet and
dry bulb thermometers, drying tubes, con-
densers, or equivslent, to determine stack
gas moisture content to within 1 percent.

28 Sample recovery—2.3.1 Probe clean-
ing rod—At least &s long as probe. - .

232 Leakless glass sample botlles—500

233 Graduated cylinder —250 mi.

2.34 Plastic jar.—Approximately 300 ml.

4 Analysis—24.1 Atomic  absorption
spectrophotometer —To measure absorbance
at 2348 nm. Perkin Elmer Model 303, or
equivalent, with N,O/acetylene burner.”

242 Hot plate.

24.8 Perchloric void fume hood.

3. Reagenis—3.1 Stock reagents~—3.1.1
Hydrochloric acid.—Concentrated.

2.1.3 Perchloric acid —Conocentrated, 70
percent,

3.1.3 Nitric acid —Concentrated.

3.14 Sulfuric acid.—Concentrated.

3.1.5 Distilled and deionized water.

2.1.8 Beryilium powder.—98 percent mini-
mum purity.

3.2 -Sampling-—3821 Filler. — Millipore
AA, or equivslent. 1t is suggested that &
Whatman 41 filter be placed immediately
against the back side of the Millipore filter
as 8 guard against breaking the Millipore
filter. In the analysis of the filter, the What-
man 41 filter should be inciuded with the
Millipore filter,

3.2.2 &Silica gel.—Indicating type, 8 to 16
mesh, dried at 850° ¥ for 2 hours.

3.23 Distilled and deionized water,

8.3 Sample recovery—3.3.1 Distilled and
detonized water, .

332 Aceione—Resgent grade.

333 Wash acid—1.1 V/V hydrochloric
acid-water,

3.4 Analysis.—34.1 Sulfuric ocid solu-
tion, 12 N—Dllute 333 ml of concentrated
sulfuric acid to 1 1 with distilled water.

3.42 25 percent V'V hydrochloric acid-
water,

3.6 Standard beryllium solution—3.5.1
stock glution—1 pg/ml beryllium, Dis-
solve 10 mg of beryllium in 80 m! of 12 N
sulfuric acid soluticn and dilute to a volume
of 1000 ml with distilled water, Dilute 8 10 mi
aliquot to 100 m! with 25 percent V/V hydro-
chloric acid, giving & concentration of 1
eg/ml, This dilute stock solution should be
prepared fresh daily. Equivalent strength (in
beryliium) stock solutions may be prepared
irom berylium salts as BeCl, and Be(NO,},
(98 percent minimum purity).

4. Procedure. 4.1 Guidelines for source
testing are detailed in the following sections.
These guidelines ere generally applicable;

RULES AND REGULATIONS

however, most sample sites differ to some
degree and temporary salterations such as
stack extensions or expansiona often are re-
quired to insure the best possible sample
site. Further, since beryllium is hazardous,
care should be taken to minimize exposure.
Finslly, since the total quantity of beryllium
to be collected is quite small, the test must
be carefully conducted fo prevent contemi-
nation or loss of sample.
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0

smalier than 1 foot in diameter should not
be sampled.

422 The sampling site should be at least
8 stack or duct diameters downstream and
2 diameters upstream from any fiow disturb-
ance such as & bend, expansion or contrac-
tlon. For & rectangular croes-section, deter-
mine an equivalent diameter from the
following equation:

De=2LW
42 Selection of a sampling site and mini- ‘ T eq. 104-1
mum number of traverse points. wghere: : )
421 BSelect a sultable sampling site that D ='equ1va.lent diameter
is aa close as practicable to the point of at- L=1 )
mospheric emission. If possible, stacks W=width
NUMBER OF DUCT DIAMETERS UPSTREAM®
{DISTANCE A}
05 1.0 1.5 20 28
50 Y ] T 1 3 i 1
\ 7 DISTURBANCE
T
g A . ¥
8 {1 L sawiing
b f siTe
: t
= B -
=3
& . kmsnmmce
£ NSy
3 -
=
'gf_'.
=
= 10 -
FROM POINT Of ANY TYPE OF
) D!ST%}_HBANCE [BEND. EXPANSION, CONTRACTION, ETCs 7
0 ) ¢ { i 1 X X
2 3 € & & ? [ ¢ 10

NUMBER OF DUCT DIAMETERS DOWNSTREAM'
{DISTANCE B}

+-Figurs 1013, Minimum numoer of 1raverse points.

Flgure 104-4, Crose section of circuler stack showlng location of
Lavarss polats on perpendiculks diameters.

© ® [ ] L]
& [ ] 9 L
s ¢ i L)

Figurs 104-5. Croxs saction of ractangular stack divided Into 12 squel
asens, with travarse points st centroid of each wrea.

428 When the above sampling site cri-
teris can be met, the mintmum number of
traverse poinis is four (4) for stacks 1 foot
in diameter or less, eight (8) for stacks larger
than 1 foot but 2 feet in diameter or less, and
twelve (12) for stacks larger than 2 foet.

424 Some sampling situations may ren-
der the above sampling site criteria imprac-
tical. When this is the case, choose & con-
venient sampling location and use figure
104-3 to determine the minimum number
of traverse points. However, use figure 104-3
only for stacks 1 focol in diameter or larger.

425 To use figure 104-3, first measure
the distance from the chosen sampling lo-
cation to the nearest upstream and down-
siream disturbances. Divide this distance by
the diameter or equivalent diameter to detver-
mine the distance in terms 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 ia
& multiple of four, and for rectangular stacks
the number follows the criteria of section
£.3.2. )

426 If a selected sampling point is closer
than 1 inch from the stack wall, adjust the
location of that point to ensure that the
sample is taken &t least 1 inch awsy from the
wall. .

4.3 Cross-sectional layout and location of
traverse points,

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




Table 104-1.

Locatfon of traverse points {n circular stacks

(Percent of stack diameter from inside wall to traverse point)

e ——

tilled water in each of the frst two mpring-
ars, leave the third {mpinger empty, and place
approximately 200 g of prewesighted sillea gel
in the fourth impinger. 8ave a portion of the

ture limit. Place crushed ice around the ime
plugoers. Add more ice during the test to keep
the temperature of thie gases leAving the Iast
impinger at 70¢ F. or lass.

- distilled water a3 & blank in the sample 498 Beryllium irai t1078.~4.8.
Trav?:sée analysia. Set up the irain and the probe as each wnry record Iah: gfgar;?;?mea olu ftcm}:
nggber ; in figure 104--1. example sheet shown in figure 104-6. Take
on a Number of traverse pofnts on a diameter 4.5.2 Leak check the sampling traln at the readings at each sampling point at lesst
. sampling stte. The leakage rate should not be  every 5 minutes and when signincant changes
diameter| 2 4 6 8 10 ] 12 114 | 16 | 18 | 20 | 22 | 24 in excess of 1 percent of the desired sampling in stack conditions necessitate additlonal ada
. rave. If condensation in the probe or fllter 18 jusuments in 1low rate.
1 14.6] 6,7 4.4] 3.3| 2,57 2.1] 1.8) 1.6) 1.4] 1.3} 1.1 13 B przb{:m:‘&roze t;n;d;m:: he:otera :uulll he s 462 Sample st rate of 0.5 1o 1.0 £t.5/min.
. required, ul oaters )4 & 1e: 11 b y 3
2 185,4)25.0(14.7)10.5| 8.2} 6.7 B.7| 4.9| 44) 3.9) 3.5 3.2 :egxpe;wre at or above the t;smkptgmpe:;f Poriods a8 ATG LECSIATy Lo AotUPaTAy Aator,
_ . . ure. Howsver, membrane rs such as the ine ih xt. isat
3 75.0/29.519.4 | 14.6|11.8 | 99| 8.5| 7.6] 6.7 6.0/ 5.5  fure, Howerer, membrane fliers ouch ae the  muino the maximum emisions whish would
4 93,3170.5132.3122.6/17.7 [14.6(12.5]10.9{ 9.7 8.7} 7.9 thmg&ck t{gas l; iﬁ.fﬁi“f of :obout 200° P, oyclic operations, sufficlent tests shall be
: CO! eration sho glvern to arn alternate b to alk d

& 85.3 | 67.7 | 34.2 25-(" 20.1116.9] 14.6 ] 12.9 | 11.6 | 10.5 _ procedurs such as moving the flter holder $ac:l§?u::loz otogx: c:;xr;lt?on:fﬁé:‘%ﬁ

6 95.6 | 80.6 | 65.8] 35.5 26,9 | 22.0 18.81 16.5 | 14.6 | 13.2 d‘ownnt.rum of the ﬁra; impinger to insure occur over the duration of the cycle, A minie

7 €9.5]77.4| 64.5 |36.6 | 28.3| 23.6| 20.4 | 18.0 16,7 ¥ e Blter does not exceed its tempera-  mum sample ime of 3 hours s recommended,

8 56.7 | 85.4]75.0 {63.4 | 37.5| 29.6| 25,0 | 21.8 | 19.4 e, S A VoA

g 91.8|82.3 [73.1 | 62.5 | 38.2| 30.6 | 26.1 |23.0 creanron e

16 97.5|88.2(79.9171.7161.8| 38,8|31.5 27.2 oaTE HEATOR BOK TN g

| [ N — =y

n 93.3 |85.4 [ 78.0{ 70.4 | 61.2|39.3 |32.3 —— e or— e

12 97.9 190.1 | 83.1]76.4 69.4 |60.7 ;39.8 MCTEAMKNG. PAONE HEATER JCTH N e

13 94.3 [ 67.5|81.2| 75.0 | 68.5 { 60.2 Crperon, T

14 98,2 |91.5185.479.6 | 73.9 | 67.7° T N oo

15 95.1189.1(83.5{78.2172.8 Acnes A8 st AT

e (9.4 92,5 871 182.0 {77.0 | wvuscrowr | "™ | msmme fromithec) i | L | VR [ T G e i

17 95.6! 90.3 | 85.4 | 80.6 wihesll Lt Lo ML AL L Kl ik Al x -

18 98.6! 93,3 | 88.4 | 83.9 5 :

19 96.1191.3186.8

20 98,7 | 94.0 | 89.5

21 96.5 192.1

22 98.9 | 94.5

23 96.8

2. . 98.9 . e}
431 ¥For circular stacks locate the tra- head and temperature at the traverss points T0TAL F rs

verss points on &t least two diameters accord~  spacified by §§ €.4 and 4.3, AVERAGE A

ing to figure 1G4-4 and table 104-1. The tra-
verse axss shall divide the stack cross section
into equasl parts,

433 For rectangular stacks divide ths
cross sectlan intc as many equal rectangular
areas ag traverse points, such that the ratio
of the length to the width of the elemental
areas 1s between 1 and 2. Locate the traverse
points at the centrold ¢f each egual area
accerding to figure 104-5.

44 Measurement ¢f stack condilions.—
44.1 3t up the apparatus as shown in fig-
ure 104-2. Make sure all connections are
tight and leak free. Measure the velocity

442 Measure the stajie pressure in the
stack.

448 Determine the stack gas moisture.

444 Determine the stack gas molecular
weolght from the measured moisture content
and knowledge of the cxpected gas stream
composition. A standard Orsat analyzer has
been found valiable at combustion sources.
In all cases, sound engineering judgmenst
should He used.

4.6 Preparation of sampling irasn.—4&.0.1
Frior to assembly, clean all glassware (probe,
jo:pingers, and connectors) by soaking in
wash acid for 2 hours. Place 100 mil of dix-

Flgus 104-8.1 Field data

4,63 To begin sampling, pesition the noa-~
zle &t the first traverse point with the tip

- polnting directly into the gas streara. Inune-

diately start the pump and adjust the flow
to isokinetic conditions. Sample for at least
5 minutes st each traverse point, sampling
time must be the same for each point, Main-
tsin isokinetic eampling throughout the same
pling period. Nomographs which ald in the
rapid adjustment of the sampling rate with-
oul oiher computations are in APTD0576
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and are avallzble from commercial suppliers,
Note that standard monographs are applica~
ble only for type 8 pitot tubes and ajr or &
stack gas with an equivalent density, Con-
tact EPA or the sampling train supplier for
instructiona when the standard moenograph
i3 not applicable.

4.6.4 Turn off the pump at the conocluysion
of eagh run and record the Nnal readings,
Imuediately remove the probe and nozazle

2
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from the stack and handle in accordance with
the sample recovery process described in § 4.7.

47 Sample recovery—+7.1 (All glass
storage bottles and the graduated cylinder
must be precleaned as in § 4.5.1.) This opera~
tion should be performed in an area free of
possible beryllium contamination. When the
sampling train is moved, care must be exer-
cised to prevent breakage and contamination.

472 Disconnect the probe from the im-
pinger train. Remove the filter and any loose
particulate matter from the filter holder and

place in a sample bottle. Place the contents-

{measured to ==! ml) of the frst three fm-
pingers into another sample bottie. Rinse the
probe and all glassware between it and the
back half of the third impinger with water
-and acetone, and add this to the latter sam-
ple bottle, Clean the probe with & brush or &
jong slender rod and cotton balls. Use acetone
while cleaning. Add these 1o the sample bot-
tle, Retain a sample of the water and acetone
8 a blank. 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 ail sample
containers for shipment. If an additional test
i8 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 musi be followed,

4.8 Analysis.

481 Apparatus preparaiion.—Clean all
glassware according to the procedure of sec-
tion 4.5.1. Adjust the instrument setiings
sccording to the instrumeni manual, using
&n sbsorption wavelength of 234.8 nm.

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

48.2.1 Transfer the filter and any loose
particulate matter from the sample container
to a 150 ml beaker. Add 36 mi 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 5
inl concentrated perchioric acid. Then pro-
ceed with step 4.8.2.4.

4822 Place n portion of the water and
acetone sample into & 150 ml beaker and put
on a hotplate. Add portions of the remainder
28 gvaporation proceeds and evaporate to dry-
ness, Cool the residue and add 35 ml concen~
trated nitric acid. Heat on a hotplate until
light brown fumes are evident to destroy any
organic matter. Cool to room temperature
and add § ml concentrated sulfuric acid, and

ARULES AND REGULATIONS

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

4828 Weigh the spent silica gel and re-
port to the nearest gram.

¢824 HSamples from 4821 and 6.822
may be combined here for ease of analysis.

Replace on & hotplate and evaporate to dry~

ness in a perchloric acid hood. Cool and dis-
solve the residue in 10.0 mil of 25 percent
V/V hydrochloric acid. Samples are now
ready for the atomic absorption unit. The
berylifum concentration of the sample must
be within the calibration range of the unit,
If necessary, further dilution of sample with
a5 percent V/V hydrochloric acid musi be
performed to bring the sample within the
calibration range.

488 Beryllium determination.—Analyze
the samples prepared in £.8.2 at 3348 nm
using a niirous oxide/acetylene fiame. Alumi-
num, silicon and other elements can inter-
fere with this method if present in large
quantities. Btandurd methods are available,
however, to effectively eliminate these inter-
ferences (see Reference 5).

B. Calibration—S.1  Sampling - irain.—
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 Btandardization is
made with the procedure as suggested by the
manufacturer with standard beryllium solu-
tion, Standard solutions will be prepared

from the stock solution by dilution with 26.
-percent V/V hydrochloric acid. The linearity

of working range should be established with
& series of standard solutions. If collected
samples are out of the linear range, the
samples should be diluted. Standards should
be interspersed with the samples since the
calibration can change slightly with fime,

8. Calculations—8.1 Average dry gas meter
temperalure, stack temperature, stack pres-
sure and aqverage orifice pressure drop—fiee
data sheet (figure 104-6).

8.2 Dry gas volume—Correct the sample

volume mesasured by the dry gas meter to ’

stack condlitions by using equation 104-2.

: aH
Vo =y T (P "‘"+13.6)
et P,

) " eq. 104-2
whare:

V', =Volume of pas sample through the dry gas meter
tstack conditions), ft3.

Vw=Volume of gag sample through the dry gas meter
{meter con ns}, ft3.

T'w= Average dry gas meter tempera ture, “R.
FyarweBarometric pressure st the orlaoe meter, in Hz.
&H=Average pressure drop scross the orifies meter,

in
18, G-Speciﬁc mvity of mercury.
P =Btack pressure, Fuqy: : static pressure, in Hg,

8849
6.3 Volume of water vapor.,

T,
We,=EuV1, P,  eq.104-3

1 R mVolume of water vapor in the gas sample (stack
conditions), ft1,

00267 “nﬁgé" when these tmits are used.

¥, =Total volume of Hguid collected in fmpingers
and silica gel (see figure 104-7), mL
T, = Average stack gas temperature, °R.
Py=8tack pressure, Ppars-static pressure, in Hg.

€4 Total gas volume.

V;ou1=j¢"’..,+ Ve, = €4q. 1044

where:
Frocat=Total volume of gas sample (stack conditions),
s,V 0lIme Of

through {ry gas meter (stack
conditions
Ve, =Volume. of water wapor in gas sample (stack
conditions), ft3,
65 Btack gas velocily. .
' Use equation 104-§ to calculate the stack
gas velocity.

) (p,)‘"'-_-K,C,(JA_pjuw- \.‘ (.?;:;l“- ”

eq. 104-5

where:
[13] m.mlvmge stack gax velocity, feet per

1h-inHg in
Jp=85.58— ) ‘when
these units are used.

7 (m
- Cp=Pitot tube coeflicient, Wimensionless, *
(T} ave,=Average stack gas temperature, °R.
{ V' AD) avs, = Average square root of the velocity head
of stack gas (InH10)17 (ses figure 104-8)
.P.-St%c; pressure, Pya:tatatic pressure, in

M,=Molecular weight of stack gas (wet basis)
_ the summation of the products of the
molecular weight of component
muiltiplied by its volumetric proportion

in the mixture, 1b/lb-mole.

VOLUME OF LIGUID
WATER COLLECTED
WIPINGER SILICA GEL
YOLUNE, WEIGHT,
m )
FINAL
e
LIOUID COLLEETED
YOTAL VOLUME COLLECTED # w

CONVERT WEIGHT OF WATER TO VOLUME
¢ nmwku:&. nw“ dividing toh‘l weight

VNC'EASE

Tgmy ™ VOLUME wATER, m

Figure 104-7. Anaiytical data.
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DATE

FAUN NO.

STACK DIAMETER, in.,

BAROMETRIC PRESSURE, in. Hg.
STATIC PRESSURE IN STACK "’B" in. Hg.

OPERATORS SCHEMATIC OF STACK
CROSS SECTION
Traverse point Velocity head, Stack Temperature
womber inHO | VA, k¢
1
AVERAGE:

Figure 104-8. V_eloclty traverse data,

Pigure 104-8 shows s 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 velocity
from equation 104-5.

6.8 Beryllium collected.—Calculats the
total weight of beryllium collected by using
equation 104-8.

Wi=ViCt—VuCw—FVela _eq. 1046
where: .
Wi=Totsl weight of beryllium collected,
)
Vi=Total volume of hydrochioric acid
from step 4.8.2.4, ml

GgR=Conoentrntmn of beryllium found In

sample, zg/ml.

Ve =Total volume of water used in sam-
pling (lmpinger contents plus all
wash amounts), ml

Cw=Blank conceniration of beryilium in
water, sg/ml.

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

C.=Blank concentration of beryllium in

scetone, ug/ml.

8.7 Total beryllium emissions~Calculate
the total amount of beryllium emitted from
each stack per day by equation 104-7, This
equation (s applicable for continuous opera=
tions. For cyclic operations, use only the time
per day each steck !s in operation. The total
beryllium emissions from a source witl be the
summation of resulis from ali stacks,

R Wl v.)m_A.XSG,ILOO seconds/day
. Flows : 10% ug/z
‘ eq. 1047
wieres:

R« Bate of emission, g/day.
#y=Total waight of beryliinm collected, ag.
V.‘...x-’r?tt,al volumse of gas sample (stack conditions},

,-Ave}agemk a8 veloclty, feet second.
Ry At Sy T 74 foot pec

© 68 [Isokinetic variatiom (comparison of
#elocity of gas in probe tp to stack velocity).

Ioovnbl

Fae—— 3000
A5 (vs) vy,
eq. 104-8
where:
I=Percent of isokinetic sampling.
V.m-’{lt‘?m woltme of gas samnple tack conditions),

A4=Probe Hp ares, B9,
. ©=3ampling time, sec.

(%) orw.= Aversge stack gas velocity, Jeet per second.

T. Evaluagifon of results—7.1 Determing-
tion of compliance.~7.1.1 Each performance
test shall consist of three repetitions of the
applicable test method. For the purpose of
determining compliance with an applicable
national emission standard, the average of
resulls of all repetitions shall apply.

T2 Jdcceplable f{sokinetic results—~7.2.1
The following range sets the iimit on accept-
able izokinetic sampling results:

If 90 percent <I<110 percent, the results
are acceptable; otherwise, reject the test and
repeat.
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