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April 10, 1973

To: AIR QUALITY COMMITTEE.
JOINT SUBCOMMITTEE ON ENVIRONMENTAL LAW

Subject: Emission Standards for Hazardous Air
Pollutants

Gent}emen:

Distributed herewith are copies of the emission
standards for beryllium, asbestos, and mercury issued
by EPA pursuant to section 112 of the Clean Air Act, as
amended. These are the first standards to be promulgated
under this authority. Although other pollutants are
under study for possible inclusion in an extension to the
initial list, EPA has not announced any intention_ of,
or schedule for, such additions.
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Air Quality : .
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+ Title 40—Protection of Environment

CHAPTER 1—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER C~—AIR PROGRAMS

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

Asbestos, Beryllium, and Mercury

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

Interested persons participoated in the
rulemaking by giving testiinony at publiic
hearings and by sending comments to
EPA. Public hearings werz held in New
York City on January 18, 1272, and in
Los Angeles on February 15 and 16, 1972,
A third hearing, scheduled to te heid
in Kansas City, on February 1, 1972, was
canceled because of a lack of requests to
participate. Sixty-eight persons gave
testimony at the public hearings, and 56
persons sent comments to EPA. Repre-
sented were industries, universities, gov-
emmental 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, 461 M Ctreet 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 Augency's re-
sponses to the significant comments
received, and the principal revisicns to
the proposed standards are summarized
below. A more detailed statement is
available on request from the Emission
Standards and Enginering Division, En-
vironmental Protection Agency, Re-
search Triangle Park, N.C. 27711, Atten-
tion: Mr. Don Goodwin. In addition, the
Administrator is issuing information on
control techniques for asbestos, beryl-
Hum, and mercury as directed by sectien
112(b) (2) of the nct. Copies of these
documents may be obtained free of
charge {rom EPA Regional Offices.

AcsEsTos

Asbestos is a hazardous air pollutant
within the meaning of section 112. Many
persons exposed to asbestos dust de-
veloped asbestosis when the dust concen-
tration was high or the duration of ex-
posure was long ({-7). A large number
of studies have shown that thcre is an
assocjation between occupational ex-
posure to asbestos und a higher-thane
expected incidence of bronchial cancer
(8-30). Ashestos also has been identifiml
as a caysal factor in the development of
mesotheliomas, cancers of the mem-
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branes lining the chest and abdonicn
(30~47) . There are reports of mesotheli-
oma associated with nonoccupationat
exposures in the neighborhood of u3-
bestos sources (38, 42, 47, 43). An out-
standing feature has been the long
period, commonly over 30 years, hetween
the first exposure to ashestos and the ap-
pearance of a tumor (49, 500, There is
evidence which indicates that musothili-
omas occur after much less exposure to
asbestos dust than the exposure associ-
ated with asbestos (51, 52).

It is not practicabie, at this time, to
establish allowable numerical concentra-
tions or mass emission limits for asbestos.
Satisfactory means of measuring ambient
asbestos concentrations -have only re-
cenlly been developed, and satisfzctory
means of measuring asbestos emissions
are still unavailable. Even if suiisfactory
means of measuring asbestos cmissions
did exist, the previous unavailability of a
satisfactory means of measuring ambient
luvels of asbestos makes it impossible to
estimate even roughly the gquantitative
relationship between asbestos-caused ill-
ness and the doses which caused those ill-
niesses. This is a major problem. since
some asbestos caused ilinesses have a 30-
year latency period.

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

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

It is probable that the effucts of as-
bestos inhalation are cumulative; that is,
low-level and/or intermittent exposure
to asbertos over a long time may ov
cqually as important in the etidiucy of
asbestotie disease as-high level and/or
continuous exposure over ¢ shorter po-
riod. Ou the other hand, the available
evidence does not indicate tha. levels
of ashestos in most community air cause
ashestotic disease. Taking both these
considerations into account, the Admin-
isteator has determined thay, 1 order to
provide an ample margin of salety w0
protect the public health from asbestos.

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

In this determination, the Administia-
tor has relied on the National Academy
of Sciences' report on asbestos (537,
which concludes: “Asbestos is too im-
portant in our technology and economy
for its essential use to he stopped. But,
because of the known serious effects of
uncontrolled inhalation of asbestos min-
crals in industry and uncertainty as to
the shape and character of the dose-
response curve in man. it would be highly
imprudent to permit additional contami-
nation of the public environment with
asbestos. Continued use at minimal yisk
to the public requires that the major
sources of man-made asbestose emission
into the atmosphere be defined and con-
trolled.”

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

It is the Administrator's judgment
that the ashestos sources subject to this
standard are the major sources of as-
hestos emissions. In the absence of quan-
titative emission data, the Administra-
tor's judgment was based on an national
inventory of sources and emissions of
asbestos (54) and other reports (53, 357,
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 flgures, estimates of control
equipment efliciency and niaterial bal-
ances; it did not include emission test
results. The major sources of asbostes |
emissions were considered to fall into five
categories: (1) Mining and milling: «2)
manufacturing: (3) fabrication: (4 de~
molition; and (5) spraying. In deier
mining which of these major sources
should be covered by the standard pro-
mulgated hereln, the Admintstrator con-
sidered the effect other Federal reguln-
tions will have on the emissions from
such sources and the proximity of such
sources to the public. In addition, the
Administrator considcred comments on
the proposed standard and additional
technical data not available before pro-
pasal, The following paragraphs explain
these considerations and the changes
made to the standard between prepcias
and final promulmation.

The promulgated standard applies to
asbestos mills, selectéd manufaciuring
operations, the use of spray-on asbestos
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materials, demolition operations, ahd the
surfacing of roadways with asbestos tail-
ings. The Administrator will continue to
fnvestigate other cxisting and new
sources of asbestos emission and if any
of them are found to be major sources,
the standard will be revised to cosver
them,

As applied to mines, the proposed
standard would have limited the emis-
sions from drilling opcrations and pro-
litbited visible emissions of particulnte
matter from mine roads surfaced with
asbestos tailings. The Burcau of Aines
has prescribed health and safety regula~
tions (30 CFR 55.5) for the purpouse of
protecting life, the promotion of health
and safety, and the prevention of acci-
dents in open pit metal and nonmetallic
mines. As related to asbestos mines, these
rerulations prohibit persons working in
& mine from being exposed to asbestos
concentrations which exceed the threshe
old limit value adopted by the American
Conference of Governmental Industrial
Hygienists. The regulations specify that
respirators shall not be used to prevent
persons {rom being exposed to asbestos
where environmental measures are avail-
able. For drilling operations, tiie regula-
tions require that the hoic¢s be collared
and drilled wet., The requlations recoms
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 2as often as necessary unless the
dust is. controlled adequately by other
means. In the judgment of the Admin-
istrator, implementation of these remu-
Intians will prevent asbestos mues from
being a major source which must be cova
ered by the standard promulgated here-
in. Furthermore. the public is swmlciently
removed from the mine work cvnviron-
ment that their exposure should be siz-
nificantly less than that of the workers
in the work environment. Accordingly,
the promulgated standard does not apply
to drilling opcerations or roadways at
mine locations.

For ashestos niills, the proposed stand-
ard would have applied to ore dumps,
open storage areas for asbestos materials,
tailings dumps. ore dryers, air [or proc-
essing ore, air for exhausting particulate
material from work areas, and any mill-
ing operation which continuously zen-
erates inplant visible emissions, The
promulgated standard prohibits visible
emissiotis from any part of the miull, but
it does not apply to dumps of asbestos
tallings or open storage of asbestos ores.
The Burenu of Mines’ regulations pre-
viously referenced and regulations issued
by the Occupational Safety and Health
Administration (20 CFR 1910.93a) pro-
tect workers from the hazards of air con-
taminants in the work environment. The
Occupational Safoty and Health Adinine
istration remulations were promuigated
on Junc 7, 1972. The regulations are in-
tended to protect the health of emplos ecs
fromn ashestos cxposure by means of o=
gcincering controls (i.e, isolution. enclo-
sures, and dust collection) rather than by
personal protective equipment. It i3 the
judyment of the Administratur that
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measures taken to comply with the Bu-
reau of Mines and Qccupational Safety
and Health Administeation rezulations to
protect the heaith of per.ons wha work
in proximity to dwmnps and open storaze
arcas will prevent tiie dumps and storage
areas from being major sources of.asbes«
tos emissions.

The proposed standard would have ap-
plied to bu.ldings. structures, or facilities
within which any fabricating or manu-
factnring operation is carried on which
involves the use of ashestos materinls.
Cominents received on the pronosed
standard indicated that the requirements
for fabricating and manufacturing opel-
ations were confusing. Much of the con-
fusion was created by the use of terms
such as *“any” “continuously.” and
“forced gas streams.” The promulzated
standard 1s more definitive as to applica=
bility of the provisions. The promulgated
standard prohibits visible emissions from
the nine manufacturing onerations
which, in the judzment of the Adminis-
trator. are major sources of aspestos. The
promulgated standard does not cover
fabrication operations. Of all fabrication
operations, only those operations at new
construction sites are considered to be
major sources of asbestos emissions. The
Occupational Safety and Health Admune
istration regulations specify that zall
hand- or power-operated tools (i.e. saws,
scorers, abrasive twheels, and drills)
which produce asbestos dust be provided
with dust collection systems. In the judg-
ment of the Administrator, implementa.
tion of these regulations will prevent
fahrication operations from being a
major source which must be covered by
the standard promuizated herein.

The proposed standard would have
prohibited visible emissions of asbestos
particulate material from the repair or
demolition of any bullding or structure
other than a single-family dwelling.
Comments indicated that the no visible
emission requirement would prohibit ree
pair or demoliticn in many situations.
since it would be Imipracticable, if not
impossible, to do such work without cre-
ating visible emissions. Accordinely, 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, including apartment
houses having more than four dweiling
units, which contain {riable a..bestos ma-
terial. This coverage is based on the Na-
tional Academy of Sciences’ report (530
whicit states, “In genoral, singl2-family
residential strucnures contain only small
amounts of ashestos msulation. Demoli-
tion of industrial and comme=cial build-
invs that have been fireproofed with
asorstos-containing materials wall prove
to he an emision source in the futuve,
requiring control measnres.”-Apartment
houses with four dwelling units or iess are
cetxulered to be equivalent to single-
family residential structures. The stand-
ard requires that the Administratnr he
notifled at least 20 day's prior to the comn-
mencement of demolition.
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The proposed standard would have
liruted emissions from a number of
sources by stipulating that such emis-
~leis could not exceed the anounts whielt
would be emitted from the source if tie
seurce were equipped with a tabric filter,
or, in sotme cases, a wet-collection air-
cleaning device. This would have required
a standardized emission-neasuring tech-
nique. which is not currently available.
The promulgated standard prohits visi-
ble emizzions which contain asbestos and
provides the option of using specified
air-cleaning methods. The existence of
particulate asbestos material in a gas
stream vented to the atmosphere can be
determined by collecting a sample on a
tilter and analyzing it by microscopy
techniques, The proposed standard stated
that the air-cleaning requirement would
nat be met if a number of listed faults,
¢.g., broken bags, leaking gases, thread-
bare bags, existed and it required that
collection hoppers on some baghouses be
emptied without gencrating 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 to an-
ticipate and to include in the standard
all the factors which would constitute
improper methods. Since the intent was,
and is, to require high quality air-clean-
ing operations, the promulgated standard
requires proper installation, use, opera-
tion. and maintenance without precisely
defining the means to be used. -

The proposed standard would have
proitbited the spraying of any material
containing asbestos on any portion of
a building or structure, prohibited the
spraying of any material containing as-
bestos in an ares directly oven to the
aumosphere, and limited eniissions {rom
all other spraying of any material cone
taining asbestos to the amount which
would be emitted if specified air-cleaning
ealiipment were used. Comments re-
ceived pointed out that this standard
vwould: +1) Prohibit the use of materials
contuining only the trace amounts of
ackostos which oceur in nunierous nate

ural substances, (2) prohibit the use of -

materials to which very small quantities
of asuestos are added in order to enhance
their effectiveness, and-¢3) prohibit the
use of materials in which the asbestes is
stronzly bound and which would not gen-
erate particulate asbestos emissions. The
proriulgated standard applics to those
uses of spray-on asbestos materials
which could generate major emissions of
narticilate asbestos material. For those
shray-on imaterials used to insulate or
firenronf buildings, structuves. pipes, and
condutts, the standard limits the asbostos
conient Lo no more than 1 percent. Mae
terials currently used contain from v-
to 50-percent astestos. The intent of the
1-percont limit is to ban the use of mae-
terials which contain significant quanti-
ties of asbestos, but to allow the use of
materials which would: (1) Contamn trce
anwints of askestos which oceur
numeious natural substances, and 3¢
include very small quantities of asbestas
tless than 1 percent) added to enhionice
the material's effectiveness, Althoush a
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standardized reference method has not
been developed to quantitatively detere
mine the content of achestos in a ma-
terial, there are acceptable methods
availnble, based on electron microscopy,
which independent laboratories have de-
veloped. Dectermining the asbestos cone
tent of a material with these methods
costs approximately $300, and the resulls
are accurate within plus or minus 50
percent; these limits on accuracy were
taken into account in establishing the
1-percent limijtation.

The proposed standard would have
prohibited the surfacing of any roadway
with asbestos tailings. The promulzaated
standard applies to all roadways except
those on ore deposits: these roadwoys are
temnporary, and control me"euz-\s tuken
to comply with the Bureau of Minvs reg-
ulations prevent them frcm being n
major source which must be covered by
the standard promulgated heren. At this
time, the application of azbestos tailings
to public roadways is not wiaely prac-
ticed, but because of the close proxinuty
of roads to the public. 2 ban cn using
asbestos taflings on roadways is iticluded
in the promutilgated stanaard to avoid a
future problem and stop the practice
where it is followed. The term: “surface
ing” is defined to inclurde the ueposit of
asbestos tallings on roadways covered
with snow or ice; therefore, Lhis practice
is prohibited.

Consideration was given to including
provisions in the standard requiring
proper disposal of the asbestos material
generated during demolition and cole
lected in control devices uscd to somply
withh the requirements of this standard.
It was decided that this was not necese
sary because the Occupational Safety
and Health Administration regulations
(29 CFR 1910.93ath)) include house-
keeping and waste disposal requirements.
These regulations require that any az-
bestos waste, consigned for dispousal, be
collected and disposed of in scaled ime
permcable bags or other closed, impermee-
able containers.

The potential environmental impact of
the promulgated standard was evaitte
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 wviich will
be collected in control devices and gen-
ernted during demolition will have to be
disposed of or recycled.

(2) Materials, such as mineral wool,
ceramic wool, and fiberglass, will be sub-
stituted for asbestos presently contained
in spray-annlied ﬂreproonnz and fnsulat-
ing materials.

In some manufacturing operations. a
major portion of the asbestos-matcrial
collected by fabric filters is ecither re-
cycled to the process or is marketed for
other uses. For example, one asbestos texe
tile mill recycles large quantities of
longer-fiber asbe: tos for process use and
sells more than 90 percent of the rerviine.
ing collected materinis to a brake .nine
manufacturer. Consequetitly, & siguife
cant portion of the increascd quuntitics
of "wasto” ashestos maicnals which wil
resudt from the implementation of the
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standard will not require disposal. Where
disposal is required, the Occupatiial
Safety and Health Administration rexu-
lat.ons (29 CFR 1910.93at¢h)) require
that any asbestos waste, consiglied for
disposal, be collected and disposed of in
sealed impermecable bags or other closed,
impernieable containers. The contamiia-
tion of ground water supplics with asbes-
tos from landfill disposal is not consid-
cred a potential probiem.

The substitution of ceramic wool. niin-
eral wool. and fiberglass for asbestos is
no. now known to be a problem. There
is no evidence that thiese materials cause
health cffects in the concentrations {ound
i1 occupational or ambient environments.

Although the standard was not based
on economic considerations, EPA Is
aware of the impact (55) and considers it
10 be reasonable. Costs among the various
sources covered by the standard are quite
variable, Although the standard may ad-
versely affeet some individual plants or
companies wluch arc marginul opera-
tions, 1t appears that such effects will be
minimal and the impact to the asbestos
industries as a whole will not be large.
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BERYLLIUM

Beryllium is a hazardous air pollutant
within the meaning of section 112. The
proven effects of airbarne beryllium mae-
terials on human health include bath
acute and chronic lethal inhajation ef-
fects (2, 2), as well as skin and conjunc-
tival effects (2), Insutlicient data are
available to incriminate beryllium as a
human carcinozen (1, 2), but the lack of
of any mechanism for the total elimina-
tion of beryllium body burdens, and the
resuling possibly long residence time
may enhance the oppertunity fo.r cancer
induction. The Berylhium Repistry now
contains over 820 proven cases of beryl-
lium-related disease (3), buc since many

References at end of article.
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of Lhese were most likely due to expasure
prior to the institution of controls, proper
assessment of the poriod of exposure I3
not always possible (I, 2); it 15 knowm,
however, that chronic beryllium disease
is ussociated not only with activities ine
volving extraction processes, but alzo that
64 remistry cases resultad from exposure
during machining opcrations on nerxl-
lium materials (3). There are at least 45
cases of nonoccupationallyincurrnd dis-
eases on Al with the regist:y, of which
approximately half have been fatal (3),
and retrospective studics of the concen-
trations of beryllium that resnuited in
some ecases of chronic beryllium disease
from nonoccupational exposure have
concluded that the lowest concentration
whichi produced disease was areater than
0.01 pxg/m* and probably less than 0.10
ug/md (4),

In 1949, when it hecame apparent that
beryvilium was @ toxic material, the
Atomic Energy Commission adopted a
limit for beryllium concentrations in
community air (i.e., 0.01 »g of beryllium
per cubic metar of air averaged over a 30~
day period) (2). Beryllium refining com-
panies holding contracts with the AEC to
operate AEC-owned refinery f{acilities
and expand their own refinery capacity
to meet AEC's beryllium requirements,
were required to observe the community
air limit. With the termination 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 limic.
The AEC's health and safety require-
ments, however, have continued to apply
to all AEC-owned {acllities, some of
which fabricate and assemble beryllium
parts.

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

Accordinuzly, the Administrator has de-
termined that in order to provide an
ample margin of safety to protect the
public health from beryllium, sources of
beryllium dust, fume, or mist emissions
into the atmosphere should b2 contralled
to insure that ambient concentrations
of beryllilum do not exceed 0.01 pg/in"—
30-day average.

The bervilium standard covers extrace
tion plants, foundries, cerainic manufac-
turing plants. machine shops (processing
vervilium or heryllium alloys contaiming
f1n excess of 5 percent beryllium) and
dispasal of beryllium-containing wastes.
Mozt affected beryllium sources are lim.
ited to cmissions ol not more than 10
grams per day. This level was dgtecmined
tl:zrouch dispersion cstimates as the l2vel
which would protect aguinst the orcur-
rence of 30-day average ambient conven-
teations  exceeding 001 «g‘w. The
rources covered by the standard are the
only known caes that coulid regult in ame-
bicnt berylilinmn concentratiow, in excess
of 0.01 43 m". The rssumptions und eyia-

8B/

tions used to make the dispersion ase
timates are given in the Background In-
formation Report for Asbestos, Beryl.
liwn, and Mercury (APTD-0753). pub-
lished at the time the standards ‘were
proyosed.

Roucket testing facilities are required
to mect the limit of 75 microgram-nun-
utes per cubic meter, accumulated dur-
ing any period of 2-consecutive weeks.
The limit for rocket testing facilities 15
the same as that developed in 1966 by
the Commmittee on Toxicology of the Na-
tional Academy of Sciences for protec-
tion of off-site personnel irom intermit-
tent exposures to solubie beryllium com-
pounds arising from the {ring of rockat
motors (1), .

The proposed standard did not include
a provision on open burning of beryilium-
containing waste. The promulgated
standard includes a ban on open buring
of beryllium-containing waste. This
change was made because iniormation
received after proposal indicated that
such sources can cause amboient concen-
trations of beryllium in excess ¢ 0.01
p3/* and because it is not possitie to
control the emissions from open buriing.
The promulgated standard does aliow
disposal of beryllium-containing wiste
in incinerators which are controlled so
as ot to exceed the 10-grame-per-day
limit. The disposal »f beryllium-contain-
ing explosive waste is included {n 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
ciaimed that numerous machining opern-
tions use alloys contaning low concen-
trations of beryllium and do not cxceed
the 13-grameper-day emission linutlae
tion. An investigation of these come-
ments revealed that alloys which inclutle
beryllium either contain a large amount
(greater than 60 percent) or a small

amount (less than 5 percent), and that

approximately 8,000 machining cperae
tions use the low beryilium content ule
loys. “Tosts were conducted by the Ageicy
to dotermine the beryliium emissions
from the operations which use the low
be.~vllium content alloys te.g. stamping,
tube drawing, milling. and sawing). The
results indicated that even if the emis-
siuns were vented to the outside air,
whicit they ordinarily are not, they would
be sigr.ificantly below the 10-gram-per-
day cnmiission limitation. After considere
in7 these vesults and the administrative

kurden if the standard applied to such

3 large numbher of sources, the proposed
standard was charged to exempt the
machining operations which use allovs
containing less than 5-percent bervihium.

The proposed standard would have al-
lowed all sources of beryllium to chen:?
hetween meeting the 10-grome-per-¢:¥
emission limit and compiying by u-s

+

ambicnt monitoring to insure that .
0.01 ,g‘m* 30-day average is nevir «¥°
tceded. Afler reconcidering the pr: ¢
ssune'avd and the difMeulty inheris” 3
uv-ing ambient air quality data. @ .
Po~2d 'o emisslon cala, as a rv.e T T
teal, b was decided to Limit the

ambient data as a means of L ¢
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to those sources which have demon-
strated over a reasonable past period
that they can meet an@ have met the
anbient limitation. Therefore, the stand-
ard being promulgated herein allows the
ambient option only to existing sources
which have 3 years of current ambient
air quality data which demonstrate to
the Administrator's satisfaction that the
0.01 ug/m’ level can be met in the vicinity
of the source. A minimum of 3 years of
data was judged to be necessary to deme
onstrate that the ambient guidcline of
0.01 ug/m? (30-day average) can be met
because of the possibiity of monthly,
seasonal, and even annual variatiohs in
ambient levels caused by vaviations in
meteorology and production. Tlie exist-
ing sources which could guality or this
option are four beryliium extraction
plants and, possibly, a smail number of
machine shops. These sources were de-
signed or modified to facilitatz compli-
ance with the 0.0i zg‘'m ambient limit.
The potential environmental impact of
this standard was evaluated and il was
concluded that the standard will not
cause any adverse effects. Beryllium is
a very expensive material, and most gas
streams emitting significant quantities
of beryllium are controlled with high ef-
ficiency dry collectors, and the coilected
material is recycled or sold bacic to the
primary producers. Wet coilcctors are
rarely used strictly as an air pollutioin
control device, but more oiten as an ex-
traction process contrel dcvice ailowing
recycle of waste liquids to the process.
Absolute filters are often used-as final
filters and collect smail quantities of
beryllium from very low concentration
gas streams. These filters are usually
buried in company owned or sexregated
dumps or stored in unused mines or
buildings. Most of the solid wastes are
prepackaged prior to burial to prevent
cscape of beryllium to the environmernt.
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 heryl
Hum emissions are already controlled and
in compliance with the standard. the
eccnomic impact will be very small,
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Mercury

Mercury is a hazardous afr pollutant
within the meaning of section 112. Ex-
posure to metallic mercury vanars may
cause central nervous system injury, and
renal damage (I, 3). Experience with
mercury vapor comes almost exclusively
from animal experiments and industrial
e¢xposures. Animal (rat) data indicate &
rick of accumulation in critical sysiems
upon prolonged exposure, with a potene
tial, for exampie, for selective brain dam-
ave (2, 3). Prolonged exposure to about
180 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-borme
burdens. An expert group concluded,
based on its analysis of several episodes
of mercury poisoning in Japan, that 4
micrograms of methyimercury per kiloe
rram 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 akout 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 methyvlmercury
is considered to be by far the most haz-
ardous mercury compound, particularly
via the ingestion of fish in which it has
been concentrated through the food
chain, (3, 5). The Environmental Protec-
tion Agency, in view of the present lime
ited knowledge as to the effects of in-
haled mercury in the general population,
and in order to best assure the requisite
“ample marrin of safety to protect the
public health,” has concluded that it is
prudent to consider exposures to methyl-
mercury (diet) and mercury vapor (air)

to be equivalent and additive. It has been -

estimated that from average diets, over
a considerable period, mercury intakes of
10 micrograms per day may be expected
{(6), so that, in order to restrict total
intake to 30 micrograms per dayv, the
average mercury intake from air would
have to be limited to 20 niicrograms per
day. Assuming inhalationn of 20 cubie
meters of air per day, the air could con-
tainn an average daily concentration of
no more than 1 microgram of mercury
per cubic meter.

The standard promulgnted herein reg-
ulaies the only two sources, mercury ore
proces.ing facilities and mercury cell
chlor-atkali plants, which huve bee:
found 0 emit increury in a manner that
could cause the ambient concentration wo
exceed the inhalation effects limits of 1
microaram per cubic meter. The stund-
ard limits emissions from these facilities
to not more than 2,300 gsrams per day.
Tue emission limit of 2.300 urams per
doy was derived {rom dispersion esti-
mates as the level which would protecs
asamat the violation of an average daily
sminent concentration of 1 microgram
per cubic meter, The assumptions and

References a° vnd of artivie.

cquations used to make the dispersion
estinlates are given in the Backaround
Information Report for Asbestos, Beryle
lium, and Mercury (APTD-0753), pub-
lished at the time the standards were
proposed.

Many mercury cell chlor-alkali plant
cell rooms present severe source testing
problems due to their design and con-
struction. Such sources may either recon-
stiruct the cell room so that accurate
source tests can be made or employ
housekeeping and maintenance practices
that minimize mercury emissions from
the cell room. Source test data and cal-
culations have indicated that when such
bractices are used, 1,300 grams per day
is a 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-
bined.

Compliance with the standard will be
determiined by the EPA refercnce method
or EPA-approved substitute methods.
Where a chlor-alkali 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
frora EPA on request to regional offices.

The only major change in the mercury
standard is the tntroduction of the above
option of assigning an emission number
to the cell room provided certain house-
keeping and maintenance requirements
ore met. When this option is chosen. test-
ing is not required for emissions from the
cell room. This option is offercd because
comments, testimony, and EPA =ource
testing experience indicated that most.
existine cell rooms cannot be accurately
tested for mercury emissions. Accurate

‘emission: tests sre unduly complicated

and ‘costlv_ because of the cell room
confizuraticn.

Sonic of the changes suggested In writ-
ten comments and public hearing testi- -
mony weare considered by EPA but not
made. The most significant onec involved
the environmental chemistry of mercury,
that is, environmental mercury in the at-
mosphere is transformed to mercuric
oxide by the action of ultraviolet radia-
tion, and since mercuric pxide is not as
toxic as elemental mercury, the stande
ard should be less stringent. This arcu-
ment is based on laboratory experiments
under controlled conditions with gener-
ated radiation. The reaction cited in the
testimony occurs when elemental mer-
cwy is jiradiated with ultraviolet lizht
with a wavelength of 2,537 angstrom (A).
Naturallv occurring ozone in the uuper
atniosphere absorbs light in the ultra-
violet retion below 3,000 A; (7) hence the
wavetenzth of ultraviolet necessary for
the reaction is absent in the ambient at-
mosphere, and the reaction does not pro-
cced at as hich a rate as implied by the
submiteed testimony, Field measurements
of bothh mercury vapors and particulate
mercury in ambient air indicate that as
much as 98 percent of the mercury de-
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“tected was in an elemental vapor form

(data coliccted by EPA at the Federal
Building in Moundsville, W, Va.),

The Environmental Protection Arency
recognizes that mercury and its coms
pounds constitute a multimedia conta-
pounds constitute a multinmedia contam-
ination problem, ie.. strong evidence
alter its natural distnbution in the en-
vironment: that such uses may cause or
hasten additional deposits into water
or soil over and above those occurring
naturally, thereby bulding up environ-
mental concentrations: and the mercury
levels accumulate in the biota, wnh‘ the
result that potentially dangerous residue
levels are reached in foods conswuined by
man and animals.

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

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

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

The use of adsorption beds is a highly
eflicient control method for removing
mercury from gas streams. Two primary
types are avaflable: (1) Chemically

treated activated carbon beds, and (2)°

molecular sieves, Most of the ‘mercury
collected by activated earbon can be re-
claimed by retorting the carbon but this
usually destroys the carbon structure
and necessitates disposal. Some smull
amount of residual mercury will remain
with the carbon, but it is tizhtly bound
and Is not easily transferred into the afr
or water. Resencrative molecular steves

RULES AND REGULATIONS

do not cause 3 waste disposal problem
because the sieves can be regenerated
in place without retorting and can be
reused many times.

Although the standard was not basgd
on economic considerations, EPA is
aware of the impact (§8) and considers it
to be reasonable. Because mercury is an
international commodity, world prices

‘determine the fortunes of the domestic

mercury mining industry. Hiswrjcnlly.
mercury prices fluctuate greatly in re-
sponse to small changes in demand or

supply. Domestic mercury mines are cone-’

sidered high-cost producers in relation to
foreicn producers. Because the average
price has dropped from $304 per flask
in 1969 to approximately $320 currently,
the number of domestic mercury mines
in operation has dropped sharply from
109 in 1969 to six or seven in March 1973.
As long as the price of mercury remains
below marginal costs of production (gen-
erally about $400), the remaining domes~
tic mines will be ill equipped to absorb
any cost increases.

The total chlor-alkall industry coms-
prises 68 nlants. Approximately 28 are
mercury cell plants and account for
about 27 percent of the U.S. preduction
of chlorine and caustic.

The future of the chlorine-caustic in-
dustry appears healthy. Demand for
chlorine is expected to grow at an annual
rate of 6 percent projected from 1971.
Demand for caustic soda will grow at
least at the same rate as chlorine, and
perhaps faster. Prices for chlorine and
sodium hydroxide have been rising
steadily through the sixties into 1971.
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 increnses will be
well dispersed through all manufacturing
activities,
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GENERAL PROVISIONS

The standards promulgated below are
applicable to new, modified. and existing
sources. Any new or modified source must

comply with the standards upon begin- .

ning operation. Any existing source must
comply with the standards within 90
days after promulgation, unless a waiver
of compliance 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-
tor before beginnning operation. The
requirements for source reporting and
request .for waiver of compliance were
combined into one section. The time for
submitting the source report was ex-
tended from 30 to 90 days to provide
sources with more time to complete the
information required. Appendix A was
added to provide sources a description
and format of the information required.

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

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

The Administrator may rrant an oxist-
ing source a waiver, permitting 2 period
of up to 2 years for compliance, provided
that steps will be taken during the waiver
period to assure that the heaith of per-
sons will be protected from imminent
endangerment and provided that such
period is necessary for the installntion of
controls. To be granted a waiver of com-
pliance, a source must submit a writt n
request to the Administrator and pro-
vide certaln information to assist the
Administrater {n making a judgment.
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wWithin 80 days after receiving a request,
the Administrator will notify the owner
or operator of approval or intention to
deny the waiver. Any waiver of com-
pliance granted by the Administrator will
be in writing and speclfy conditions the
source must meet during the waiver
period, If the Administrator intends to
deny a request, the owner or opcrator
will be given a specified time to provide
additional information or arguments
prior to final action on the request. Final
action on a request will be in writing by
the Administrator, and if denied. will in-
clude reasons for denial.

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

The construction of a new source or
modification of an existinz 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 Ad:ministrator in-
tends to deny approveal, a specified time
will be given to provide aaditional infor-
mation or arguments prior to final action
on the application. The final action on
any application will be in writing by the
Administrator. and if denied, will in-
clude the reasons for denial.

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

Three terms are associnted with deters
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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ferrcd methods of sampling and analyz-
ing used to determine compliance. The
reference methods for berylllum 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
sperified conditions. An alternative
method is any method of sampling and
analyzing which does not meet all the
criteria for equivalency but which can be
used in specific cases to determine com-
pliance. Alternative methods may be ap-
proved by the Administrator for source
testing; however, in cases where deter-
minations of compliance using an alter-
native method are disputed, use of the
reference method or its equivalent will
be required by the Administrator. An ap-
proved alternative method for beryllium
is mncluded 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

avalilable to the public,
Pursuant to section 112¢d) (1) of the
act, the Environmental Protection

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

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

Dated: March 30, 1973.

Roszrr 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

Applicablility.

Deflnitions.

Abbreviations.

Address,

Prohibited activitles.

Determination of constructon or
modification.

Application for approval of construce
tion or modification.

Approval by Administrator,

Notification of startup.

Source reporting and waiver request.

Waiver of compliance.

Emission tests and monitoring.

Walver of emission tests,

Source test and analytical niethods,

61.13 Avauabdbliity of information.

61.16 State authority.

Subpert B—Natiens! Emissien Standsrd fer
Asbestes

Sec.

61.0t
61.03
61.03
61.04
61.08
61.06

61.07

61.08
61.09
81.10
Gl.11
e1.12
61.13
61.14

61.20 Applicability.
61.21 Definitions. -

See.

61 22 Emission standard.
61.23 Afr cleaning.

61.2¢ Reporiing.

subp.r' CNational Emission Standard for

61.31
61.32

Applicabitity.

Definitions.

Emission standard.

6133 Stack sampling.

6134 Air sampling,

Subpart D~National Emission

s Beryllium Rocket Motor Igi!:::"‘ for

Applicability.

Definitions.

Emission standard.

Emssion testing—rocket firing or pro-
pellant disponsal.

61.44 Stack sampling.

Subpart E—~-National Emission Standard for
Marcury
61.50 Applicability.

61.51 Definitions.

61,52 Emission standard.

61.53 Stack sampliing.

Appendix A—Compliance Status Information.

Appendix B—Test Methods.

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

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

Method 103—Beryllium screening method.

Method 104—Reference method for determi-
nation of berylilum emissions from sta-
tionary sources.

Avrnorrry: 42 U.S.C. 1857¢c-7.
Subpart A—General Provisions
§ 61.01 Applicability.

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

§ 61.02 Definitions.

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

(a) “Act” means the Clean Alr Act (42
U.S.C. 1857 et seq.).

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

{(c) “Alternative method” means any
method of sampling and analyzing for an
air 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 onn-
er or operator has undertaken a cone-
tinuous program of construction or
modification or that an owner or operator
has entered into a contractual obligation
to undertake and complete, within a rea-
sonable time, a continuous program of
construction or modification.

(@) “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
u:: tcx)rtb. in & waiver of compliance under
t 8111,

61.40
61.41
61.42
61.43
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(Y “Construction’ means fabrication.
erection, or installation of a stationary
source.

(g) “Effective date” is the date ot
promulgation in the FEDERAL REGISTER
of an applicable standard or other regu-
Iation under this part.

th) *“Equivalent method” means any
method of sampling and analyzing for
an air pollutant which has been demon-
strated to the Administrator's satisface
tion to have a consistent and quantita-
tively known relationship to the reference
method, under specified conditions.

(iy "Existing source” means any sta-
tionary source which is not a new source.

«j» “Modification” means any physical
change in, or change in the method of
operation of, a stationary source which
increases the amount of any hazardous
air pollutant emitted by such source or
which results in the emission of anyv

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 a change in the method of
operation:

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

(i1} An {ncrease {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 Fepcrat RECISTER of pro-
poscd national emission standards for
hazardous air pollutants which will be
applicable to such source.

(1Y “Owner or operator” means any
person who owns, leases, operiates. con-
trols, or supervises a stationary source.

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

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

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

(p) “"Stationary source” means any
building, structure, facility. or installa-
tion which emits or may emit any air
pollutant which has been designated as

hazardous by the Administrator. *
§ 61.03 Abbrrviali‘ons.

The abbreviations used in this part
have the following meanings:

*C—Degrees Centigrade.
cfm—Cubic feet per minute.

{U'—Square feet.

{t'—Cubre fect.

*F-——Degrees Fahrenheit.

in—Inch.

l—=Liter,

ml—Milliliter.

M—Molar.

m’'—Cubic mcter.
nm-—-Nanometer.
oz-0unces,
v/v—Volume per volume,

Na. 68—Pt, I{e—m?2

RULES AND REGULATIONS

yd*—Square yards.
w.g.—Water gage.
inHg-—1Inches of mercury.
inH O—Inches of water.
g—Grams.
ma—Millizrams,
N-—Normal.

R—Degree Rankine.
min—-Minute
sec—Second.
avg.—Average.
I.D.—Inside diameter.
0O.D.—Outside diameter.
ug—Micrograms (10™ gram).
“w—DPercent.
Hg-—Mercury.
Be—RBeryllium.

§61.0¢ Address. .

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

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

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

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

Region IV (Alabama, Florida, Georgia,
Mississippt, Kentucky, North Carolina.
South Carolina, Tennessee), Suite 300.
1421 Peachtree Street, Atlanta, Ga.
30309.

Region V (Illinois. Indiana, Minne-
sota, Michigan, Ohilo, Wisconsiny,
1 North Wacker Drive, Chicago, IlL
60606.

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

Region VII (Iowa, Kansas, Missourd,
Nebraska, 1935 Baltimore Street, Kan-
sas Citv. Mo. 64108.

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

Region IX (Arizona, California.
Hawaif, Nevada, Guam, American
Samon}, 100 California Street, San
Prancisco. Calif, 94111,

Region X (\WVashington, Oregon. Idaho,
Alaska), 1200 .Sixth Avenue, Seattle,
Wash. 98101. .

§ 61.03 Peohibited activitics.

(a) After the effective date of any
standard prescribed under this part, no
owner or operator shall construct or mod-
ify any stationary source subject to such
standard without {irst obtnining written
approvai of the Administrator in accord-
ance with this subpart, except under an
excmption granted by the President
under section 112(c2(2) of the act.
Sources, the construction or modification

. 8827

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

() After the effective date of any
standard prescribed under this part. no
owner or operator shall operate any new
source in violation of suci: standard ex-
cept under an exemption granted by the
President under section 112(¢c) (2) 6f the
act.

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

id)y No owner or operator subject to
the provisions of this part shall fail to
report, revise reports, or report source
test results as required under this part,

§ 61.06 Determination of construction
. ur modification.

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

§ 61.07 Application for approval of
construction or modificution.

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

tb) Each applicaticn shall include:

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

(2) The location or proposed locatic:n
of the source.

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

§ 61.08  Approval by Administeator.

ta) The Administrator will. within 60
duays of receipt of sufficient information
to evilluate an application under § 61.07,
notify the owner or operator of approval
or intention to deny approval of cone
struction or modification.

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

(¢) Prior to denying any application
fcr approval of construction or modifica-
tion pursuant to this section, the Admin-
{etrator will notify the owner or oncrator
making such application of the Adniin-
ctrator’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 opportunmity for such
owner or operator to present, within such
time limit as the Administrator shall
specify. additional information or argu-
ments to the Administrator prior to final
action on such application.

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

(e) Neither the submission ¢f an ap-
plication for approval nor th2 Admin-
istrator's granting of approval to con-
struct or modify shall:

(1) Relleve an owner or opcrator of
legal responsibilitv for compliance with
any applicable provision of this part or
of any other applicable Federni., State,
or Jocal requirement. or

{2) Prevent the Administrater {rom
implementing or enforcing this part or
taking any other action under the act.

§ 61.09 Notification of startup.
(a) Any owner or opcrator of a source

‘which has an initial startup after the

effective date of a standard prescribed
under this part shall furnish the Admin-
istrator written notification as follows:

{1) A notification of the anticipated
date of initial startup of the source not
more than 60 days nor less than 39 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.
qucest.

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

t1) Name and address of the owner
or operator.

(2) The Jocation of the source.

(3) The type of hazardous pollutants
emitted by the stationary source.

(4) A brief descripntion of the nature,
size, design, and method of opcration of
the stationary source including the op-
erating design capacity of such source.
1dentify each point of emission for cach
hazardous pollutant.
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(5) The average weight per month of
the hazardous materials being processed
by the source, over the last 12 months
preceding the date of the report. .

(68, A description of the existing con-
trol equipment for each emission pont.

(i) Primary control devicets) for each
hazardous pollutant. .

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

111i) Estimated control efficiency fper-
cent) for each control device.

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

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

t1) A description of the controls to
be installed to comply with the standard.

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

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

tii) Date ¢f initiation of onsite cone
struction or installation of emission con~
trol equipment or process change:

(iii) Date by which onsite construce
tion or installation of emission control
equipment or process modification is to
be completed; and

tiv) Date by which final compliance is
to he achieved.

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

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

td) The format for reporting under
this s=ction is included as appendix A of
this part. Advice on reporting the status
of compliance may be obtained {rom the
Administrator.

§ 61.11  Waiver of compliance.

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

th) Such waiver will be In writing and
wiile

(1* Identify the stationary source
coverad,

12) Specify the termination datc of
the waiver. The waiver may be ter:i.
nated =t an earlier date if the conditions

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

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

t¢) Prior to denying any request for
a waiver pursuant to this section, the
Administrator will notify the owner or
operator making such request of the Ad-
ministrator’s intention to issue such
denial, together with:

(1) Notice of the information and
findings on which such intended denial
is based. and

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

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

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

§ 61.12 Emission tests and monitoring.

(a) Emission tests and monitoring
shall be conducted and reported as set
forth in-this part and appendix B to this
part.

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

(1) Sampling ports adequate for te<t
methods applicable to such source.

12 Safe sampling platform(s).

€3) Safe access to, sampling plat-
formd(s).

(4) Utilities for sampling and testing
equipment.

§ 61.13  Waiver of emission testse © -

(a) Emission tests may be waived
upon written application to the Adiine-

. Istrator if, in his judgment., the source

is meeting the standard, or {f the source
is operating under a waiver of compliance
or has cequested a waiver of complian.e.

(b)Y Il application for waiver ot thw
emisrion test s made, such applicaticn
shall acrcompany the informaton Je-
quired by § 61.10. The appropriate form
is contained in appendix A to this part.

t¢) Approval of any waiver grantec
pursuant to this section shall not aln:r..
gate the Administrator's authority under
the zct or in any way prohibit the Ac-
ministrator from later canceling suei
wawver. Such canccllation will be muade
¢:il; after notice is given to the ovunes
or operator of the source.
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§ 61.14 Source test and analytical methe
s.

(a) Methods 101, 102. and 104 in ap-
pendix B to this part shall be used for
all source tests required under this part,
unless an equivalent method or an al-
ternative method has been approved by
the Administrator.

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

t¢) The Administrator may, after no-
tice to the owner or operator, withdraw
approval of an alternative method
granted under paragraph (a) or (b)Y of

-this section. Where the test results using

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

§ 61.13  Availahility 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 a showing satisfuce
tory to the Administrator by any person
that such records, reports. or informa-
tion, or particular part thereo{ tother
than emussion data'. if made public,
would divulge methods or processes ene
titled to protection as trade secrets of
such person, the Admunistrater will con-
sider such records. reports. or infurma-
tion. or particular puart thereof, conii-
dential in accordance with the purposes
of section 1905 of title 18 of the Umted
States Code, except that such records, re-
ports, or information, or particular part
thereof, may be disclosed to cther officers,
employees, or authorized representatives
of the United Stales concerned with car-
rying out the provisions of the act or
when. relevant in any proceeding under
the act.

§ 61.16 State nuthority.
(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
cmission limiting regulation is not less
stringent than the standards prescribed
under this part.

(2) Requiring the owner or operator.
of a statlonary source, other than a sta-
tionary source owned or operated by the
United States, to obtain permits, licenses,
or approvals prior to initiating constiuc-
tion, modification, or operation of such
source. .
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Subpart B——National Emission Standard
for Asbestos

§.61.20  Applicability.

The provisions of this subpart are ap<
plicable to tlhiose sources specified. in
§61.22.

§ 61.21 Definitions.

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

(a) "“Asbestos’” means actinolite. amo-
site, anthophvllite, chrysotile, crucidolite,
tremolite.

th) *Ashestos material” means ase
bestos or any material containing as-
bestos.

tey  “Particulate asbestos material”
means finely divided particles of asbestos
mater:al.

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

(e “Qutside air"” means the air out-
sicde huildings and structures.

tfy “Visible cmissions” means any
emissions which are visually detectable
without the aid of instruments and which
contain particulate asbestos material.

§ 61.22 FEmission standard.

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

‘b1 Roadways: The surfacing of road-
ways with asbestos tailings is prohibited,
except for temporary roadways on an
ares of asbestos ore deposits. The deposi-
tion of asbestos tailings on roadways cov-
ered with snow or ice is considered “sur-
facing.”

¢t Manufacturing: There shall be no
visible emissions to the outside air, ex-
cept as provided in parasraph (f) of
this section, from any building or struc-
ture in which the following operations
are conducted or directly from any of the
followming 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 mae-
terials.

12» The manufacture of cement prod-
ucts.

t3) The manufacture of fireproofing
and insulating materials.

4} The manufacture of friction
procducts.

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

t6) The manufacture of floor tile.

t7) The manufacture of paints, coat-
Ings. caulks. adhesives. sealants.

+8) The manufacture of piastics and,

.

rubber materiais.

19) The manufacture of chlcrine,s

(' Demolition: Any owner or operit-
tor of a demolition operation nwho intends
to demolish any institutional, conimer.
cial, or industrial building «ncluding
apartment buildinigs having more ‘than
four dwelling unitsy, structure, facility,

8§29

instaliation, or portion thereof which
contains any boiler, pipe, or load-sup-
porting structural member that is insu-
lated or fireproofed with friable ashestes
material shall comply with the require-
ments sct {forth 1n this paragraph.

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

Such notice shall include the following
information:

(1Y Name of owner or operator.

(ii) Address of owner or operator.

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

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

(v) Scheduled starting and completion
dates of demolition.

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

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

(2) The f{ollowing procedurecs shall be
used to prevent emissions of particuate
asbestos material to outside air:

(1) Friable asbestos materials, used to
insulate or fireproo{ any boiler, pipe, or
load-supporting structural member, shalil
be wetted and removed {rom any build-
ing, structure, facility, or installation
subject to this paragraph before wireck-
ing of load-supporting structural nmem-
bers s commenced. The friable asbestos
debris shall be wetted adequately to in-
sure that such debris remains wet dunng
all stages of demolition and related han-
dlinz operations.

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

tii{» No friable asbestos debris shall be
dropped or thrown to the ground from
any huilding, structure, fucility, or in-
stallation subject to this paragraph or
from any floor to any floor below. For
buildings, structures, f{acilities, or in-
stallations, 50 feet or greater in height,
friable asbestos debris shall be trans-
ported to the ground wvia dust-tight
chutes or containers. .

(3) Sources subject to this paragraph
are exempt from the requirements of
§3 61.05:a), 61.07, and G1.09.

14) Any owner or operator of a dencli-
tion operation who intends to den.erhia

aildme. structure. facithity, or
tion to which the provistons of . :.
sraph would be applicable but wa.cit nas
been declared by proper State or & .l
authority to be structurally wisotliv ol
which is in danger of imuunent o - &
is exempt from the reqiuremenss « o it
paraaraph otlier than the repaii.ig Je-
quirements specified by parart .. -

. s

1V of this section and the =u'’ -0 &g

¢ ee

friable asbestos debr:s as sj«¢.0- 1 ¢

palugraph (d) 3 d) of tife st 2
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(e) Spraying: There shall be no visible
emissions to the outside air trom the
spray-on application. of materials con-
taining more than 1 percent asbestos, on
a dry weight basis, used to insulate or
fireproof equipment and machinery, ex=-

cept as provided in paragraph (f) of this.

section. Spray-on materials used to insu-

late or fireproof buildings, structures.

pipes, and conduits shall contain less
than 1 percent asbestos on a dry weight
basis.

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

{2) Any owner oy opetator <vho intends
to spray asbestos materials to insulate or

fireproof huildings. structure., pipes, cone’

duits, equipment, and machiunery shall
report such intention to the administra-
tor at least 20 days prior to tie coms=
mencement of the spraying opcration.
Such report shall inciude the Iollowing
information:

(1) Name of owner or aperator.

(i) Address of owner or ¢p:erator.

(iil) Location of spraying ope:ration.

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

(f) Rather than meet the no-visible- -

emission requirements of paranraphs (a),
(c), and (e) of this section, an owner or
operator may elect to use the methods
specified by §61.23 to clean crmissions
containing particulate asbestos material
before such emissions escape to, or are
vented to, the outside air.

§ 61.23 Air-cleaning,

If air-cleaning is clected, as permit-
ted by § 61.22(f), the requirements of this
section must be met.

(a) Fabric filter collection devices
must be used. except as noted in para-
graphs (b) and (¢) of this section. Such
devices must be operated at a pressure
drop of no more than 4 inches water gage,
as measured across the filter fabric. The
airflow permeability. as determined by
ASTM method D737-69, must not exceed
30 {t’/min/ft* for woven fabrics or 35
It’/min /(¢ for felted fabrics, except that
40 ft’min/ft* for woven and 13 ft%/
min/ft* for felted fabrics is allowed for
filtering air from asbestos ore dryers.
Each square yard of felted f{abric must
weigh at least 14 ounces and be at least
one-sixteenth Inch thick throughout.
Synthetic fabrics raust not contain fill
yarn other than that which is spun.

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

(c) The administrator may authorize
the use of filtering cquipment other than
that described in paragraphs (a) and (b)
of this scction if the owner or operntor
demonstrates to the satisfaction of the
administrator that the filtering of par-
ticulate asbestos material is equivalent
to that of the described equipment.

(d) All air-cleaning ecquipment aue
thorized by this section must be properly
installed, used, operated, and maintained.
Bypass devices may be used only during
upsct or emergency conditions and then

RULES AND REGULATIONS

only for so long as it takes to shut down
the operation generating the particulate
ashestos material.

§ 61.28 Recporting.

The owner or operator of any existing
source to which this subpart is applicable
shall, within 90 days after the effective
date, provide the following information
to the administrator: -

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

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

gage.

(1) If the fabric filter device utilizes a
woven fabric, the airflow permeability
in ft*;min/it’; and, if the fabric is syn-
thetic, indicate whether the fill yarn is
spun cor 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 {t*/min/{t

t¢)» 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 Beryillium

§61.30 Applicahility.

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

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

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

§ 61.31 Definitions.

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

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

th) "Extraction plant” means a {a-
cility chemically processing beryllium
ore to beryllium metal, ailoy. or oxide,
or performing any of the intermediate
steps in these processes.

t¢) “Beryllium ore” means ahy natu-
rally occurring material mined or
gathered for its berylliuin content.

(cd» “Machine shop’” means a facility
performing cutting, grinding, turnine,
honing., milling, deburring. lapping.
clectrochemical machining, etching, or
other similar operations.

() “Ceramic plant’” means a manu-
facturing plant producing ceramic items,

{{» “Foundry” means a facility en-
gaged in the melling or casting of
beryllium metal or alloy. .

(gy “Beryllium-containing wuste"
means material contaminated with
beryllium and/or beryllium compounds
used or generated during any process or
opceration performed bv a source subject
to this subpart,

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

(i) “Propellant” means a fuel and oxi-
dizer physically or chemically combined
which undergoes combustion to provide
rocket propulsion.

(j) "Beryllium alloy” means any metal
to which beryllium has been added in
order to increase its beryllium content
and which contains more than 0.1 per-
cent beryllium by weight.

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

§ 61.32 Emission standard.

(a) Emissions to the atmosphere from
stationary sources subject to the provie
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)Y Rather than meet the require-
ment of paragraph (a) of this section,
an owner or operator may request ap-
proval from the Administrator to meet
an ambient concentration limit on beryl-
lium in the vicinity of the stationary
source of 0.01 ,g/m’ averaged over a
30-day period.

(1) Approval of such requests may be
g;arcwed by the Administrator provided
that: .

1) At least 3 years of data is avail-
able nhich in the judgment of the Ad-
ministrator demonstrates that the fue-
ture ambient concentrations of beryilium
in the vicinity of the stationary source
will not exceed 0.01 xg/m®. averaged over
a 30-day period. Such 3-year period shall
be the 3 years ending 30 days before the
effective date of this standard.

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

tii{) 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 informatfon:

ta) Description of sampling method
including the method and frequency of
calibration. :

(b) Method of sample analysis.

{(¢) 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.

tr) Ground elevations and height
above ground of sampling inlets.

i) Plant and sampling area plots
showing emission points and sampling
sites. Topographic features significantly
affecting dispersion including plant
building heights and locations shall be
inciuded. .

1g1 Information necessary for esti-
mating dispersion including stack heiclit,
inside diameter, exit gas temperalure,
exit velocity or flow rate, and beryiliun
concentration.

th) A description of data and proce-
dures (methods or models) uscd to dc-
sign the air sampling network ti ¢.. num-
ber and location of sampling sites?.
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() Alr sampling data indicating beryl-
linm concentrations in the vicinity of the
stationary source for the 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 receivine
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 Siack sampling.

(a) Unless a waiver of emis<ion testing
is obtained under § 61.13, each owner or
operator required to comply with
¢ 61.32(a) shall test emissions from his

. source.

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

(2) 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.

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

(¢) Samples shall be taken over such o
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 {requency of operation of diifer-
ent types of processes, operating hours,
operating capacities. or other factors,
the calculation of maximum 24-hour-
period emissions will be based on that
combination of factors which Is likzly to

occur during the subject period and-

which result in the maximum emissions.
No changes in the operation shall be
made, which would potentially increase
emissions above that determined by the
most recent source test, until a new emis-
sion level has been estiinated by calcula-
tion and the results reported to the Ad-
ministrator.

(d) All samples shall be analyzed and
beryllium emissions shall be determined
within 30 days after the source test. All
determinations shall be reported to the
Administrator by a registered lctter dis-
patched before the close of the next busi-
ness day following such determination.

(e) Records of emission test results
and other data necded to deternune total
emissions shall be retained at the ource
and madc available, for inspection by the
Administrator, for a minimum of 2 years.

§61L31%  Airsumpling.

{a) Statlonary sources subject to
§ 61.32tb) shall locate air samphng uites
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in accordance with a plan approved by
the Administrator. Such sites shall be
located in such a manner as is calculated
to detect maximum concentrations of
bervilium in the ambient air.

‘h) All monitoring sites shail be op-
erated continuously except {or 3 reason-
able time allowance for instrument main-
tenance and calibration, for changing
filters, or for replacemet of cquipment
reeding major repair.

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

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

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

Subpart D—National Emission Standard
for Beryllium Rocket Motor Firing

§ 61.40 Applicability.

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

§ 61.41 Decfinitions.
Terms used in this subpart are defined

-in the Act, {n Subpart A of this part, or

in this section as follows:

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

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

§ 61.12  Emission standacd.

(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 limits of 10 to 60 minutes,
accumulated during any 2 consecutive
weeks, in any area in which an effect
adverse to public health could occur.

(b) If combustion products frora 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.

§ 61.43 Emission testing——rochet firing
or prapellant dispasal.

fa) Ambient air concentrations shall
be mesasured during and after firingof
rocket motor or propellant disposal and
in such a manner that the cifect of these
emissions can be compared with the
standard. Such sampling techniques shall
be approved by the Administrator.

th) All samples shall be analyzed and
recults shall be caleuiated within 30 days
alter samples are taken and before any
subsequent rockct motor firmg or pro-
pellant disposal at the given site. All re-
sults shall be reported to the Adnunise
trator by a registercd letter dispatched

LI

Lefore the close of the next business day
{ollowing determination of such resuits,

(c) Records of air sampling test results
and other data needed to determine in-
tegrated intermittent concentrations
shall he retained at the source and made
available, for inspection by the Admine
istrator. for a minimum of 2 years.

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

§ 61.44 Stack samipling.

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

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

(c) Records of emission test 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.

{d) The Administrator shall be noti-
fled atleast 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 to recover mercury,
and to those which use mercury chlor-
alkali cells to produce chlorine gas and
alkali metal hydroxide.

§ 61.31 Definitions.

Terms used in this subpart are defined
in the act, in subpart A of this part, or:n
this section as follows:
© 1a) “Mercury” means the element mer-
cury, excluding any associated elements.
and.includes mercury in particulates, va-
pors. acrosols, and compounds.

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

(¢) “Mercury: ore processing facility"
means a facility processing mercury ¢i¢
to obtain nmiercury.

td) “Condenser stack gases” mean tae
gaseous effiuent evolved from the staes G.
processes utilizing heat to extract 1ier-
cury metal {from mercury ore.

te) “Mercury chlor-alkali cell” means
a device which is basically coni~ - Le
an clectrolyzer section and a tsi'#™f
tdecomposer) section and ulili.. s

cury to produce chilorinc gas. xe.coen
gas, and alkali metal hydrode. )
(f) “Mercury chlor-alkali cits e =

means an clectrolytic device v L. R
of a mercury chlor-alkali cell Mo W7
a flowing mercury catheric o
chlorine gas and alkal metat arn.
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(g) “Denuder” means a horizontal or
vertical container which 1s part of a mer=
cury chlor-alkali cell and in which water
and alkali metal amalgam are converied
to alkali metal hydroxide, mercury, and
hydrogen gas in a short-circuited, clec-
trolytic reaction.

th) “Hydrogen gas stream” means a
hydrogen stream formed in the chler-
aikali cell denuder.

(i» "End box" means a container(s)
located on one or both ends of 2 mercury
chlor-atkall electrolyzer which «rrves
as a connection between the electrulvzer

and denuder for rich and stripped
amalgam. "
(jy “End box ventilation system

means a ventilation system which col-
lects tmercury emissions from the end-
boxes. the mercury punyy sumups, and
their water colection systems.

tk) “Cell room"” mean: a structurees?
housing one or more mercury electro-
Ivtic chlor-alkali cells.

§ 61.52

Emissions to the atmosphere {rom st
tionary sources subject to the provisions
of this subpart shall not exceed 2.300
grams of mercury per 24-hour period.

§ 61.53 Stack sampling.

ta) Mercury ore processing facility.

(1) Unless a waiver of emission testing
{s obtained under §61.12, earh owner
or operator processing mercury ore snall
test emissions from his source,

(1) within 90 days of the etfective
date in the case of an existing source or
a new source which has an initial start-
up date preceding the effective date; or

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

(2) The Administrator shall be noti-
fled 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 o
accurately determine the maximum
emissions which will occur in a 24-hour
period. No changes in the operation shall
be made, which would potentially ine
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-

ntched 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.

tby Mercury chlor-alkall plant—hy-
drogen and end-box ventilation gas
streams.

(1) Unless a waiver of emissicn test-
ing is obtained under § 61.13, ecach owner
or operator employing mercury chlor-
alkall ceilts) shall test emissions from
his source,

(1) Within 90 days of the effective

Fainission stundard.
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date in the case of an existing source or
a new source which has an initfal startup
date preceding the effective date; or

(i{) Within 90 days of startup inn the
case of a new source which did not have
an initial startup date preceding the ef-
fcctive date.

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

13} Samples shall he taken over such
a period or periods as are necessary to
accurately determine 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 resuits reported to the
Administrator. .

(4) All samples shall be analyzed and
mercury emisions shall be determined
within 30 days after the source test. All
the determinations will be reported to
the Administrator by a registered letter
dispatched before the close of the next
business day following such determina-
tion.

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

the Administrator, for & minimum of
2 years.

fc) Mercury chlor-alkalt
¢:elll :'ogm Jentilation system.

( tationary sources using me
chlor-alkali cells may test gell !;'%grnz
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
preceding the effective date; or

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

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

(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.

plants—

APPENDIX A
National Emissfon Standards for Hazardous Afr Pollutants
Compliance Status Information

I. SOURCE REPORT

Instructions: Owners or operators
of sources of hazardous pollutants
subject to the Natfonal Emission
Standards for Hazardous Air
Pollutants are required to submit
the information contained in:
Section [ to the appropriate
Environmental Protection Agency
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titles of particulate matter. The fiter holder
must provide & positive seal amainst leakage
from outside or around the fliter. A heating
system capable of maintalning the alter at
s minimum temperature of 250°¢ F. should
be used to prevent condensstion {rom occur-
ing.
F ';fl 8 Barometcr. To measure atmospheric
L +=0.1 In Hg.
p"agur;l::auremmt gf stack conditions
(stack pressure, temperature, Toistur~ and
velocity)—3.2.1 Pitot tube. 'rypo. 8, or
equivalent, with a coefficlent within § percent
over the working range.

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

223 Temperature gaugc. Any temperae
ture measuring device to measure stack teme
perature to within 1° P,

224 Pressure gauge, Pitnt tube and ine
clined manometer, or equivale.at. 1o measure
stack pressure to within 0.1 in Kz,

2.2.5 Moisture determinction. Wet nnd
dry bulb thermometers, drving fubes, con-
densers, or equivalent, tc dJete-anne stack
gas moisture content to witlin 1 prreent,

2.3 Sample recovery—23.1 Leakless glass
sample bottles. 500 ml and 100 m! with Teflon
lined tops.

2.32 Graduated cylindcr. 250 ml.

233 Plastic jar. Approxtmately 300 ml.

24 Analysis—2.4.1 Sncctrophatometer.
To measure absorbance at 255.7 nm, Perkin
Elmer Model 303, with a cylindrienl gus cell
(approximately 1.5 in, O.D. x 7 in) with
quartz glass windows, and hollow cathode
source, or equivalent.

- 2.42 Gas sampling bubdicr. Tudor Scien~
tific Glass Co.. Smog Bubbler, Catalogue No.
TP-1150, or equivalent.

2.4.3. Recorder. To match output ol spec-
trophotometer.

3. Reagents—3.1  Stock reagents—3.1.1
Potassium iodrde. Reagent grade.

3.1.2 Dustilled water-—3.1.3 Potassium
todide solution, 25 percent. Dlssolve 250 g
of potassium iodide (reagent 3.1.1) {n dis-
tilled water and dflutetolto 1.

3.1.4 Hydrochloric gcid. Concentrated.

31.5. Potassium iodate. Reazent grade.

3.1.8 lodine monochloride (ICl) 1.0M. To
800 ml. of 257 potassium jodide solution
(reagent 3.1.3), add 800 ml. of ccncentrated
hydrochloric acid. Cool to room temperature.
With vigorous stirring, slowly add 135 g. of
potassium lodate and continue stirring untit
all fres iodine has dissoived to give a clear
orange-red solution. Cool to roum tempera-
ture and dilute to 1800 ml. with distilled
water. The solution should be kept in amber
bottles to prevent degradation.

3.1.7 Sodium hydrozide pelicts. Reagent
grade.

3.1.8 Nitric acid. Concentrated.
3.1.9 Hydrorylamine sulfate.
grade,

3.1.10 Sodium chloride. Reagent yrade.

3.1.11 Mercurie chloride. Reagent grade.

3.2 Sampling--3.2.1 Absorbing solution,
0.1M IC!l. Dilute 100 ml. of the 1.0M ICl
stock solution (teagent 3.16) 0 1 tn t
with distilled water. The solution shotld he
kept tn glass bottles to prevent degradation.
This reagent should be stable for at least 2
months; however, periodic checks shiould Le
performed to insure quality.

3.22 Wash acid. 1:1 V/V aitric scld—
water.

3.2.3 Distilled, drtonized water.

3.24 Stlica gel. Indicnting type, 6 to 106
mesh dried at 350° F. for 2 hours.

325 Filter (optional). Olass fiher, Mine
Gafety Appliances 1106BH, or equivaicnt. A
filler may be necessary in cascs where the
Ras stream to be sampled contaius large
Quantities of particulate matter.

Reagent

RULES AND REGULATIONS

33 Analysis—3.3.1 Sodium  hypdrozide,
10 N.—Dissolve 400 g of sodium hydroxide
pellots in distilled water and dilute to I to 1,

332 Reducing agent, 12 percent Rydroze
ylamine sulfate, 12 percent sodium chio-
rile—~To 60 ml of distilled water, add 12 g
of hydroxylamine sulfate and 12 g of sodium
chloride. Dilute to 100 ml. This quantity is
sufficlent for 20 analyses and must be pre-
pared dalily.

3.3.3 Acration gas--Zero grade air,

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

3.4 Standard mercury solutions—3.4.1
Stock solution.-—Add 0.1354 g of mercuric
chloride to 80 ml of 0.3N hydrochloric acid,
After the mercuric chloride has dissolved,
add 03N hvdrochloric acid and adjust the
volume to 100 ml. One ml of this solution
is equuvalent to 1 mg of {rec mercury.

3.42 Standard solutions.—Prepare cali-
bration solutions by senally diluting the
stock solution (3.4.1) with 0.3N hydrochloe
ric acid. Prepare solutions at concentrations
in the linear working range for the instru.
ment to be used. Soutions of 0.2 xg/ml, 0.4
ug/mt and 0.8 gg/ml have been found ac-
centable for most instruments, Store all
sojutions in glass-stoppercd, giass bottles.
These solutions should be stable for at least
2 months; however, periodic checks should
be performed to insure quality.

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

+.2 Selection of a sampling site and mini-
mum number of traverse points:

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

4.2.2 The sampling site should
eight stack or duct dlameters dg:n::u‘:-‘\.n:
and two diameters upstream from any flow
disturbance such as a bend. expansion, or
contraction. For a rectangular cross section,
determine an equivalent diameter from the
follnwing equation:

2LW

Di=grw

eq. 101-1
where:
D.=Equivalent diameter,
L =Length,
W=Width,

423 When the above sampling site cri-
teria can be met, the minimum number of
traverse points is four (4) for stacks 1 foot
in ajameter or less, eight (8) for stacks larger
than 1 {00t but 2 feet in diameter or less. and
twelve (12) for stacks larger than 2 feet,

4.2.4 Some sampiing situations may rene-
der the above sampling site criteria imprac-
tical, When this i3 the case, choose a con-
venient sampling location and use figure
101-3 to determine the minimum number of
traverse points. However, use figure 101-3
only for stacks 1 foot in diameter or larger.

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

4.2.8 -If a selected sampling point is closer
than ! inch {rom the stack wall, adjust the
location of that point to ensure that the
sample 13 taken at least 1 inch away from
the wail.

4.3 Cross sectional layout and location of
traverse points:

4.3.1 For circular stacks locate the trave
erse points on at least two diameters accord-
ing to figure 101—t and table 10i-1,” The
troverse axcs shall divide the stack cross
section into equal parts.

NUMBER OF DUCT DIAMETERS UPSTREAM
{DISTANCE A)

0.5 1.0 15 2.0 2.5
5o ) T T T ] T I
N/ oIsTuRBANCE
- K}
5 Al p—
5 3 -_‘semPLING
u I’ = “sine
: t
> |
] l ]
=
She
Q OISTURSANCE
[ -
2 . -
=
=
g
z
X 10k -
*FROM POINT OF ANY TYPE OF :
DISTURBANGE (SEND, EXPANSION, CONTRACTION, ETC.}
0 - ! i ! ! 1 !
2 3 ¢ s 6 . 7 s » 10

NULIBER OF DUCT DIAIIETERS DONNSIREAN®
(OISTANCE 8)
Figure 1023, Minimym of traverse points.
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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

nunber lNumber of traverse points on a diameter

on a
diameter! 2 | 4 6 8 1012 (14 1518} 20] 2212
1 14.6f 6.7 4.4] 3.3) 2.5| 2.9 1.81 1.6] 1.4] 1.3] 11| 1
2 85.4| 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}29.5(19.4]|14.6/1.8| 9.9(-8.5] 7.5{ 6.7} 6.0 5.5
4 93.3170.5132.3[22.6|17.7 14,6 {12.5}10.9| 9.71| 8.7 7.9
5 85.3]67.7{34.2]25.0 |20.1 [ 16.9 14.6]12.9|11.6 {10.5
6 95.6 1 80.6 ] 65.8 | 35.5 {26.9 ;22.0 18.8 ] 16.5 | 14.6 113.2
7 89,5 77.4] 64.5 |36.6 | 28.3| 23.6| 20.4 1 18.0 | 16.1
8 96.7 | 85.4 | 75.0 [ 63.4 | 37.5 | 29.6] 25.0 | 21.8 | 19.4
9 “at.s 82.3 |73.1}62.5|38.2| 30.6 |-26.1 [ 23.0
10 97.5{88.2 |79.9|71.7 | 61.6| 38.8|31.5|27.2
n 93.3185.4178.0(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|87.5]81,2{75.0{68.5|60.2
L 98.2|91.5]85.4|79.6|73.9{67.7°. .
15 : 95.1/89.1183.5(78.2(72.8
16 ) 98.4 | 92.5] 87.1 | 82.0 {77.0
7 95.6 | 90.3 | 85.4 {80.6
18 98.6{ 93.3 | 88.4 | 83.9
19 9.1 | 91.3.}86.8
20 ] 98.7 | 94.0 | 89.5
21 ] 96.5 | 92.1
22 98.9 | 94.5
23 . 9.8
24 . 98.9
432 For rectangular stacks divide the
cross section into &8 many equal rec:angular

= areas as traverse points, such that the ratio
of the length to the width of the elemental
areas lg between one aud two. Locate the
traverse points at the centreid of each equal
area according to figure 0I-5.
4.4 Measurement of stack conditions:
4.4.1 Set up the apparatus as shown {n
figure 101-3. Mike sure all connections are
Flaure 1614, Crens zoction of clrcular stack showing location of tight and leak-free. Measurc the velocity
POIALE 00 pa ‘i head and temperature at tiie traverse poiuts
specified by scction 4.2 and 4.3,
° . . . 442 Measure the static pressure in the
stack.
443 Determine the stack gxi moisture,
b . . . 444 Determine the stack gns molecular
weight from the measured moisture content
and knowledge of the expected gas stream
¢ . * . composition. A standard Orsat analyzer has
been found valuable at combustion sources.

Fiowe 1013, Croen saction of roctamnuiar dtach Jivided Inte 17ouat I 311 CASCS. sound emgineering judgment
900, WHA VAYETIe Peiats 3L Contiocd of exch Men. should he used.
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4.5 Preparation of sampling tratn:

4.5.1 Prior to assembly, clean all'glasaware
(probe, impingers, and cornectori) by *insng
with wash acid, tap water. 0.1M ICl, tap
water, and finally distilled water. Place 100
mt of 0.1M IC1 in each of the firet three
impingers, and place spproximately 000 g of
prewetghed silica gel In the fourth impinger.
Save 80 m! of .he 0.1M IC! as a blatik in the
sample analysis. Set up the tram and the
probe as in figure 101-1.

4.6.3 If the gas stream to Le samp.ed s
excessively dirty or motst, the first impinger
may clog or become dilute too tapidly for
suffictent testing. A filter san be placed ahead
of the impingers to collect the partwculates,
An initisl empty impinger may also Le used
to remove excess moisture, If a Lrth unpinger
is required, the final impingar mav have to
be carefully taped to the outside of the
sanmple box.

4.5.3 Leak check the sampling trafn at the
sampling site. The leakage rute should not
be in excess of 1 percent of the decired sam-
pling rate. If condensation ia the pribe or
filter s a problem. cvrove and filter W2nters
will be required. Adjust e healers to pro-
vide a temperature of at least 253- F. Place
crushed ice around the imgingess. Add more

RULES AND REGULATIONS

lce during the test to keep the temperature
of the gases leaving the last impineer at 70* P
or iess.

48 Mercury train operation:

4.6.1 For ench run, record the data ree
quired on the example sheet shown ia ficure
101-6. Take readings at each sampling potnt
at least every § minutes and when signifie
cant changes in stack conditions necessitate
adcitional adjustments in fiow rate.

462 Sample at a rate of 0.5 to 1.0 cfm.
Samples shall be taken over such a period
or perniods as are necessary to accurately
determine the maximum emissions which
would occur in a 24-hour period. In the case
of cyclic onerations, sufficleut tests shall be
made s0 as to allow accurate determination
or calculation of the emissions which will
occur over the duration of the cycle. A nmiini-
nium sample time of 2 hours is recommended.
In some instances, hich mercury concentra-
tions can prevent sampling in one run for
thc desired minimum time. Thia 15 indicated
by reddening tn the first impinger as free
iodlne ts liberated. Int this case, 3 run may
be divided into two or more subruns to en-
sure that the absorhing solutions are not
depleted,

PUNT, AMNT TUUPCRATUNE e,
[URNEEEE
LOCATION e SAACUCTIC PRESSUN e,
OPIRATO e ASSUMID WOSTURL. e
oAt MEATER BOK SETTING
S
O . RO LENGTH, o
SAMPLE 901 MO, NOLAE IAMITI, b e,
. A ————————
METOR 808 M0 e PRORE HLATER SETTING e
TR e e
(1L J——— 3¢ i VATIC OF STACE CRO%S 3TCTION
eSS
OUFERENTIAL
Achoss GAS TAMRE TIMHAATUN
onrce AT ONY GAY a(118
SANRING | STATIC STArR VHLOCITY e GAS sAWL SAMmEB0T | neGIR
AVIESCPONT | twe | retssud | rewetearee | mao tan. i eer OUILE | ctwp(raTuL, |TiwnaaTUSL
U (o, own {iPgln b | arg F arg) . Hy) ot 1y e 1,08 ] (e 0. °F o o
T01AL 3 Ave.
AVERACE Avse

Figwe 1016, FieTd data

483 To begin sampling, position the
nozzle at the first traverse point witl the tip
poiating directly into the gas sircam. Ime
mediately start the pump and adjust the
flow to isokinetic conditions., Sample for ac
least 5§ minutes at each traverse point; *amp-
ling time must be the same for each point.
Maintain tsokinetic sampling throughout the
sampling period. Nomographs which ald in
the rapid adjustment of the sampling rate
without other computations arc in APTD-
03768 and are avallable from commercial sup-
pliers. Note the standard nomographs are
applicable only for type S pitot tubes and
alr or a stack gos with an equivalent density.
Contact EPA or the sampling train supphier
for instructions when the standard nomoe
ETAPh is not applicable.

464 Turn off the pump at the conciusion
of each run and record the final readings.
Immediately remove the probe and nuzzle
from the stack and haudle in accordance
With the aample recovery process described
in section 4.7,

4.7 Sample recovery:

4.7.1 (Al glass storage bottles and the gend.

uated cylinder must be precleaned as-in sec-
tion 4.5.1). This operation should be pere
formed in an area free of possible mercury
contamination. Industrial laboratories and

amblent air around mercury-using factiities .

nre not normally free of mercury contaminae
tlon, When the sampling tratn is moved, cnre
must be exercised to prevent breaknge and
contamination.

4.7.3 Disconnect the probe from the ime
pinger tratn. Place the contents imeasured to
=1 ml) of the first three impingers Lnto a
500 ml sample bottle. Rinse the prahe and alt
glusswaure between it and the back half of
the third impinger with two 30 mil portions
of 0.1M ICI solution, Add these riuses to the
first sample bottle, For a blank, place 80 nu
of the 0.1M ICl in a 100 mi sample bottle. If
used, place the filter along with 100 m} of
0.1M ICL in another 100 ml sample bottle.
Retain a tiiter blank. Place the silica gel in
the plastic jar. Sesl and securc all containers
for shipment. If an additional test {x destred,
tho glasaware can he carefully double rinsed
with distilled water and reassembhled, How-
ever, If the gisraware 1s to be out of use more

than 2 days. the initial acid wash
must be followed. procedure

4.8 Analysis:

4.8.1 Apparatus preparation.—Clean all
glassware according to the procedure of sece
tion 4.5.1. Adjust the instrumen: settings ac-
cording to the instrument manual, using an
absorpuocn wavelength of 253.7 am.

482 Analysis preparation.—Adjust the
air delivery pressure and the needle valve
to obtain a constant afrflow of about 1.3 tos
1'min. The analysis tube should be bypassed
except during seration. Purge the equipment
for 2 minutes. Prepare a sample of mercury
standard solution (3.4.2) according to section
4.8.3. Place the analysis tube in the line,
and aerare until a miximum peak height is
reached on the recorder. Remove the analysis
tube, flush the lines, and rinse the analysis
tube with distilled water, Repeat with an-
other sample of the same standard solution,
This purge and analysis cycle IS to be re-
peated until peak heights are reproducihle,

4.8.3 Sample prcparation—Just prior to
analysis. transfer a sample allguot of up
to 50 m! to the cleaned 100 m! analysis tube,
Adjust the volume to 50 ml with 0.IM 1CL
if-required. Add 5 m! of 10 N sodium hy-
droxide, cap tube with a clean piass stopper
and shake vigorously. Prolonged, vigorous
shaking at this point is necessary to obtain
an accurate analysis., Add 5 ml of the re-
ducing sgent (reagent 3.3.2), cap tube with
a clean glass stopper and shake vigorously
and immediately in sample lne.

4.8.4 Mcrcury determination.~~After the
system has been stabilized, prepare sampiss
{rom the sample bottle according to section
4.8.3. Aerate the sample uniil & maximum
peak height is reached on the recorder. The
mercury content 18 determined by compar-
ing the peak heights of the samples to the
peak helghts of the calibration solutions. It
coliected samples are out of the linear range,
the sninples should be dilluted. Prepare a
blank from the 100 ml bottle according to
sectlon .83 and znalyze to determine the
rengent biank mercury level.

5. Calibration.—5.1 Sampling tram —
5.1.1 Use standard methods and equ:pment
as detalled tn APTD-0576 to calibrate the
rate meter, pitot tube, dry gas merer, and
prohe heater (if used). Recalibrate prior to
cach test series,

5.2 dnalyis.—5.2.1 Prepare a caltbra-
tion curve for the spectrophotometer using
the standard mercury solutions. Plot the
peak heights read on the recorder versus the
concentrations of mercury in the standard
solutions. Standards should he interspersed
with the samples since the callbration can
change slightly with time. A new calibration
curve should be prepared for each new set
of samples run.

8. Calculations—68.1 Average dry gas
meter temperature, stack temperature, stack
pressure and average orifico pressure drop.
See data sheet (fig. 101-8).

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

al ) ’
- 'd Tl (P‘..+ in—-h
V= Vst ~— 1207
Ta r,
eq. 101-2
Wi e
1, % Velttme of gas sample throush the dey gas metee
tshaek eouditions), (13,
1 =Valiine of 1as sanzpies theough the dey gus meter
Gimeter condstions), 2, .
Te = Avesaee temperittine of stuk ons, R’
Ta = Averge dey s meter tentpeeature, > Ko
Pue == Barometric pressure at the orlfice
meter, inHg.
All = Average pressure drop across the orle
fice meter, inH.O.
13.8 = Specific gravity of mercury,
P, =Stack pressire, Puer = 8tatic pressure,
inHg.- -
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63 Volume of water vapor.

'Vv,= K-V 1_"'

«p, cq. 101-3

whaere:
Ve, =Volume of water vapor in tite s samipie (stack
conilitions), 19,

Ko =0.0067 i:‘.;ﬂc.'-%" when these units ate nud.

Vi, =Total voiume of linuirl enllactidd in Jmpinpers
snd silica gol (sce Digure 101-7), il
Tom Average stuck gas temperature, * R, X
DomBlack pressure, e i static pressure, it g,
6.4 Total pas volinne.
Vis1= Ve, +1'w, eq. 1014
whote: .
V..ul-‘l‘ot;\l wvolwzue of pas samphe <tavk conditiong),

V.,-\'oiu'mr of gas throngh gas nnter (stackh conth-
tions), (t3,

Ve, =Volume of water vapor in gas sample (staek
conditiuns), {t4,

VOLUME OF LIQUID
WATLR COMLLICTO
MPINGIN SNICA GRL
vouug, WLIGHT,
~ 9
FINAL
INITIAL
L1ouID COMLECTED
TOTAL YOLUNE CORLICTD 1'[ -

CONVIAT WUIGHT OF wATER 10 voLuwe sy dividing total weight
INCALASE BT CUNSITY OF WATCR. (1 yi):

INCREASE. o

T ;| VOLUME WATCR. =i

Figwe 101-7. Analytical data.

. 6.5 Stack gas velocity. Use cquation 101-5
to calculate the stack gas velocity,

< w3 ’(_7.' )as
(V) ave. = K,Cp(vAP) uee. —1-5.!‘3.1:'
eq. 101-5
where:
(o) seg, ™ Average Stk gas velocity, feeg pee seoned,

ft. . e "n
Q85,53 = ([ ———————mests
Kypm85.53 eve, \ lbuanoie® Raa )
these unis are ns<ed,
Cy= Pitol tube enetlicient, dimencignlees,
(_’L.)....-An-r.me stack pas te:gperature, * R,
(V3P yee. = Avorape tquare roat of the vrlncty hewd
of stack pas an, 008 (cee i, tog-M,
P.w Stk preacure, g mstatie preseurs ., Hg,
Moa Moleeular weight of st i twet baees,
the summation of the previucts of tha
molecular weirhit of encht cotnpunent
multiphed by 1te volumcteic Jropartion
In the nusture, ih. /b, mole.

Figure 101-8 shiows a sample recording sheet
for velocity traverse data. Use the averages
in the last two columns of figure 101-8 to
determine the avernge stack gas velocity {rom
equation 101-8. .

6.6 Mercury collected. Calculate the to
welght of mercury collected by using equa.
tion 101-8,

Wi=ViCi=Valo (+ ViCr) ..eq. 101-8

» When

where:
Wi=total weight of mercury collected, sg.
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DATE
RUN NO.
STACK DIAMETER, in.
BAROMETRIC PRESSURE, in. Hg._

STATIC PRESSURE IN STACK ng). in. Hg.

OPERATORS SCHEWATIC OF STACK
CROSS SECTION
Traverse point Velocity head, Stack Temperature
numt:ro in. Hy0 VA, 5L °F
AVERAGE:

Figure 101-8. Velocity traverse data.
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Vi="Total volume of condenscd moisture
and IC! in sample bottie, mi.
Ci=Concentration of mercury measured in

sample bottle, u3/ml.

Vi=Totsl valume of ICl used in sampling
(impinger contents and all wash
amounts), ml.

Cuy=Blank concentration of mercury in ICL

. solution, «g:ml.

V:="Tota!l volume of ICl used In filter bottle
(1 used), ml.

Cr=Concentration of mercury in fillter
bottle (it used), ug. mi.

87 ‘Total mercury emission. Calculate the
total amount of mercury emitted from each
stack per day by equation 101-7. Tius equae
tion (s applicable for continuous opersntions,
For cyclic operations, use only the time per
day eanch stack {s in operation, The total
mercury emissions from a source will be the
sumenation of results from all stacks,

R Wt(”o) asg. A, 86,40().ﬁf:00nd!‘/d3_\?
Viowl 19 uge.
eq. 101-7

X

where:
R = Rate of emicsion, ¢.ilay.
We=Total weliht of mrcury volicet~d w2,
V.....-;l"c'n:u volume of gas saniple #tazk conditinng,

(X%
(S} are. = Averngo stack pas velocity, feet per second.
A= Stack atoa, (L2,

8.8 1sokinetic variation (comparison of
velocity of gas in probe tip to stack velocity).

100V oca)

I= 8t

eq. 101-8

whece: .
T= Percent of itokinetic samplinge, |
Vietat= Total voluine of gus sample tuck contlitions),
{ta

L3,
A= Probe tip area, 12,
@ = Sampling tine, ser.

(Pe)ave. = Averuge stach pas velovity, feet per arcond,

7. Evaluation 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
results of all repetitions shall apply.

73 Acceptable isokinetic results.—73.1
The following range sets the limit on accepte
able isokinetic sampling results:

If 807 =1==1107,, the results arc accept-
able; otherwise, reject tho test and repeat.
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METHOD 102, REFERENCE MFETHOD FOR DETER=~
MINATION OF PARTICULATE AND GASEOUS MER-
CURY EMISSIONS FROM STATIONARY SOURCES
(HYDROCEN STREAMS)

1. Principle and applicadility—1.1 Princi-

ple—Partictilate and gaseous mercury emis.
sions are {sokinetically zampled from the
source and collected in acidic todine mono-
chloride solution. The mercury collected ‘n
the mercuric form) is reduced to elementa]
mercury in basic solution by hydroxylamine
sulfate. Mercury s aersted from the solution
and analyzed using Spectrophotometey.

1.2 Applicability.—This method 15 appli-
cable for the determination of particulate
anl 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 i3 not tntended to apply to gas
Streams other than those emitted directly to
the atmosphere without further processing.

2. Apparatus—~2.1 Sampling train.—A sche-
matic of the sampling train used by EPA
is shown In figure 102-1. Commercial models
of this train are avallable, although complete
construction details are described in APTD-
0581 and operating and maintenance pro-
cedures are described in APTD-0578. The
components essential to this sampling train
are the following:

AciD
TRAP
. THERMOMETER,” CHECK
VALVE
PROBE STACK e
ALL
. pajerag: VACUUM
TVPES I B B LINE
PITOT TUBE
, Cptf \T y
PITOT MANOMETER IMPINGERS ICE BATH
ORIFICE B8Y-PASS VALVE
O
VACUUM
GAUGE
THERMOMETERS MAIN VALVE
DRY TEST METER AIR-TIGHT
PUMP

Figure 102-1. Mercury sampling train

3.1.1 Nozzle. Stainless steel or glass with
sharp, tapered ieading edge.

2.1.2 Probde. Sheathed Pyrex? glass.

2.1.3 Pitot tube. Type 8 (figure 102-2), or
equivalent, with a coefflicient within 5§ per~
cent over the working range, attached to
probe to monitor stack gss velocity.

3.14 Immpmngers, Four QGreenburg-Smith
impingers connected in series with glass ball«
joint fittings. The first, third, sud fourth
impingers may be modified by replacing the
tip with one-half inch 1D ginss tube extend«
ing to otie-half inch from the bottom of the
Nask,

2.1.3 Acid trap. Mine safety appliances atr
line filter, catalogue No. 81857, with acid ab-
sorbing cartridge and suitable connections, or
equivalent,

2.1.8 Mctering system, Vacuum gage. leak~

! These documents are available for s noml-
nnl cost from the National Technical Ine
{ormation Service, U.9. Depariment of Com-
merce, 5285 Port Royal Road, Springneld, Va.
23151,

*Mention of trade names or comumercial
products docs not conatituts endorsement
by the Environmental Protection Agency.

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

2.1,7 Barometer. To measure atmospheric
pressure to = 0.1 in hg,

Pt COUn

==

TI7E § MYOT Tune!

ITLIM ADAPTER

Figwe 102-2. Pilel tde
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22 Measurement of $tack conditions
(stack pressure, temperature, moisture, and
velocity)—3.3.1 Pitot tube. Tvpe 3, or
equivalent. with a coefficient within 5 per-
cent over theworking rsnge.

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

32.3.3 Temperature gage. Any tempera-
ture-measuring device to measure stack tem-
perature to within 1* P.

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

228 Afoisture determination. Drying
tibes, condensers, or eqtuvalent, to detere
mine stack gns moisture content i1n hydrogen
to within | percent.

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

232 Graduated cylinder. 250 ml.

233 Plastic jar. Approximately 300 ml.

2.4 Analysis—2.4.1 Spectrophotometer.
To mesasure absorbance at 253.7 nm. Perkin
Elmer model 303, with a cylindrical gas cell
(approximately 1.5 In 0.d. X 7 In) with quartz
glass windows, and hollow cithode source, or
equivalent,

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

24.3 Recorder. To match output of
spectrophotometer.

3. Reagents.—3.1 Stock reagents—3.11
Potassium {odide. Reagent grade.

3.1.2 Distilled water.

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

3.1.4 Hydrochloric acid. Concentrated.

3.1.5 Polassium icdate. Reagent grade.

3.1.8 lodine momnochloride ({(ICl) 1.0M.
To 800 ml of 25 percent potassium todide
solution (reagent 3.1.3), add 8C0 ml of con-
centrated hydrachloric actd. Cool to room
temperature. With vigorous stirring, slowly
add 135 g of potassium jodate and continue
stirring until all free {odine. has dissolved to
give a clear orance-red solution, Cool to room
temperature and dilute to 1.800 m! with dis-
tilled water. The solution shouid bhs kept in
amber bottles to prevent degradation.

3.1.7 Sodium hydroride pcllets, Reazent
grade.

3.1.8 Nitric acid. Concentrated.

3.1.9 Hydrozylamine sulfate,
grade.

3.1.10 Sodium chloride. Reagent grade,

3.1.11 Mercuric chloride. Reagent. grade.

3.3 Sampling. 3 2.1 Absorbing solut:on,
010 ICL Dilute 100 ml of the 1.0M ICl stock
solution (reagent 3.1.6) to 11 with distsilled
water. The solution should be kept Ir glass
bottles to prevent dezradation. This rragent
should be stable for at least 2 months; how-

' ever, periodic chiecks should be performed to
insure quality,

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

3.2.3 Distilled, defonized watcr.

3.24 Silica gel. Indieating type, 6 to 18
mesh, dried at 350°F for 2 hours.

33. Analysis—3.3.1 Sodium hydrozide,
10N, Dissolve 400 g of sodium hvdroxide pei-
lets in distilled water and dilute to 1 1.

33.2 Reducing agent, 12 percent hydroz-
ylamine sulfate, 12 percent sodium chloride.
To 60 ml of distilled water, ndd 12 g of hye
droxylamine sulfate and 12 g of sodium chlo=
tide. Dllute to 100 ml. This quantity is
sufilelent for 20 analyses and must be pre-
pared dally.

3.3.3 Aeration gas. Zero grade ale,

Reagent

RULES AND REGULATIONS

3.34 Hydrochloric acid, 0.IN. Dilute 25.5
ml of concentrated hydrochloric acid to 11
with distitled water.

34 Standard wmereury- solutions—3.4.1
Stock solution. Add 0.1354 g of mercuric
chloride to 80 ml of 0.3N hydrochloric acid.
After the mercuric chloride has dissolved,
add 0.3N hydrochloric acid and adjust the
volume to 100 mi, One ml of this solution
is cquivalent to 1 mg of free mercury.

3.42 Standard solutions. Prepare cAll-
bration solutions by serially diluting the
stock solutton (3.4.1) with 0.3N hydrochloric
acid. Prepare solutions at coucentrations in
the itnear working range for the instrument
to be used. Solutions of 0.2 ug.inl, 0.4 »g nl
and 0.6 «g m! have been found acceptable
for most instruments. Store all solutions in
glass-stoppered, glass bottles, These solutions
should he stable for at least 2 months; how-
cver, periodic checks should be performed
to insure quality.

4. Procedure. 4.1 Guidelines for source
testing are detalled in the f[ollowing sections,
These guidelines are generally applicable:;
however, most sample sites differ to some de-
gree and temporary alterations such as stack
exitensions or expansions often are required
to ilnsure the best possible sample site, Fur-
ther, since mercury s hazardous. care should
be taken to minimize exposure, Fnaily, since
the total quantity of mercury tu be collected
generally Is small, the test must he carce
fully conducted to prevent contamination or
loss of sample.

4.2 Selection of & sampling site and mini-
mum number of traverse points.

4.2.1 Select s suitable sampling site that
is as closc as is practicable to the point of
atmospheric emission. If possible, stacks
smaller than 1 foot in dismeter should not
bo sampled,

8841.
4.2.3 The sampling site should be at leasg
elght stack or duct diameters downstream
and two diameters upstream from any llow
disturbance such ass a bend. expanzion or
contraction. For rectangular cross scction,
determine an equivalent diameter from the
Inllowtng equation:

De= W eq. 102-1
where:
D.=equivalent diameter.
L=length.
W =audth.

4.2.3 When the above sampling site crite-
rla can be met, the minimum number of
traverse 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.

4.2.4 Some sampling situations may ren.
der the above sampling site criteria imprac-
tical. When this is the case, choose a con-
venient sampling location and use figure
102-3 to determine the munimum number of
traverse points. However, use figure 1923
oniy for stacks 1 foot in diameter or larger.

4.2.5 7To use figurs 102-3, first measure the
distance from the chosen samphing location
to the nearest upstream and downstream dise
turhbances. Divide this distance by the di-
ameter or equivalent diameter to determine
the distance in terms of pipe diameters. De.
termine the corresponding number of trav-
erse points for each distance from figure
102-3. Select the higher of the two numbers
of traverse points, or a greater value, such
that for circular stacks the number 15 & mul.
tiple of four, and for rectangulsr stacks the
number follows the criteria 5¢ section 4.3.2.

NUMBER OF DUCT DIAMETERS UPSTREAM®
(DISTANCE A)

0.5 1.9 15 2.0 25

50 I ] ] T T T T

' N/ DISTURBANCE

@

40 bt
g | L saupLing
8 t r SITE
s
T 3 —
=
e
& DISTURBANGE
\
§ 20 -
3
-
F]
L 1|

*FROM POINT OF ANY TYPE OF -
DISTURBANCE (BEND, EXPANSION, CONTRAGTION. ETC.)
0 ! 1 i L 1 1 1
2 3 4 5 6 7 s 9 10

NUMBER OF DUCT DIAMETERS DOWNSTREAM®
{DISTANCE 8}

Flgure 104-3. Minimum number of traverse points, -

428 If s selected sarapling paoint s clocer tlon of that point to insure that the at;mp:e
than | tuch from stacic wall, adjust the locas  §a taken at lcast 1 inch away from the wall,
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43 Croes-sectional layout and location of
traverse pounts.

43.1 For circular stacks locate the tra-
verse points on at least two diameters ac-
cording to igure 102—4 and table 102-1. The
trnverse axes shall divide the stack-cross sec-
tie-n into equal parts.

412 For rectangular stacks divide the
crosacaection {nto as many equal rectangular
£reln ns traverse points, suich that the ratio of
the length to the width of the elemental areas
15 Letween one and two. Locate the traverse
p ints at the centroid of each equal area ac-
enrling to figure 102-5.

4.4 Measurement of stack conditions.

4.4.1 Set up the spparatus as shown n
fizure 102-2. Make sure all connections arc
tight and leak frce. Measure the velocity head
and temperature at the truverse points specl-
fledt Ly section 4.2 and 4.3.

4.4.2 Measure the static pressure in the
stack,

4.4.3 Determine the stack gns moisture.

RULES AND REGULATIONS

Fiqure 102-4, Cross section ef circular stack showing locatlen of
Uaverse paints on parpondicular siameions,
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Floure 102:8, Cross section of rectangular 3usck divided Into 12 cqual.

WERS, Willl tTaveise Poinls 4t CONINID O SaCh Mo,

Table 102-1. Location of traverse points in circular stacks
(Percent of stack ciameter from inside wall to traverse point)

Traverse
point .
ng:b:r . Numter of traverse points on a diameter
diameter| 2 | 4 | s [-8 1012 |14 [16] 18] 202 |2
1 14.6] 6.7) 4.4] 3.3 2.5 2.3 1.8] 1.6] 1.4] 1.3} 1.3 1.
2 | 85.4|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}29.5|19.4{14.6111.8} 9.9} 8.5{ 7.5| 6.7} 6.0} 5.5
4 93.3]70.5]32.3:22.6{17.7 {14.6 {12.5|10.9] 9.7] 8.7} 7.9
5 85.3|67.7 | 34.2] 25.0 20.1 | 16.9 14.6 ] 12.9 [ 11.6 {10.5
6 95.6 1 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 {63.4 | 37.5| 29.6| 25.0 | 21.8 | 19.4
9 91.8 | 82.3 {73.1 |62.5] 38.2| 30.6 | 26.1 ! 23.0
10 97.5188.2 [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 | 87.5[81.2] 75.0 | 68.5 | 60.2
14 $8.2{91.5!85.4}79.6173.9|67.7°
15 95.1189.1}83.5/78.2!72.8
16 98.4{92.5{87.1 |82.0 {77.0
17 95.6] 90.3 | 85.4 | 80.6
18 98.6}93.3 | 88.4'|83.9
19 96.191.3 | 86.8
20 ! 98.7 | 94.0 [ 89.5
21 96.5 | 92.1
22 98.9 | 94.5
23 96.8
24 98.9

444 Determine the stack gas molectilar
weight from the measured moisture content
and knowledge of the expected BAS stream
composition. Sound engineerin udgment
should be used. € Jude

4.5 Preparation of sampling train.

4.5.1 Prior 10 assembly, clean all glass-
ware (probe, Implngers, and connectors) by
rinsing with wash acid, tap water, 0.1M ICI,
tap water, and finally distilled water. Place
100 m! of 0.1M IC1 in each of the first three
impingers, and place approximately 200 g-
of preweighed silica gel 1n the fourth ime.
pinger. Save 80 m! of the 0.1M IC1 &s a blank
in the sample analysis. Set up the train and
the probe as in Pigure 102-1,

45.2 Leak check the sampling train ag
the sampling site. The leakage 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 gases leaving
the last impinger at 70° F or less.

4.6 Mercury train operation.

4.6.1 Safety procedures, It is imperati~e
that the sampler conduct the source test
under conditions of utmost safety. cince
hydrogen and air mixtures are explosive, The
sample train essentially is leakless, so that
attention to safe operation can be concene
trated at the inlet and outlet. The following
specific items are recommended:

4.6.1.1 Operate only the vacuum pump
during the test. The other electrical equip-
ment, e.g. heaters, fans and timers, normally
are not cssential to the tuccess of & hydro-
gen siream test.

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

4.6.1.3 Vent sampled hydrogen at least
10 fcet away from the train. This can te
accomplished easily by attaching a i3-in id.
Tyzon tube to the exhaust from the orifice
meter.

4.62 Por each run, record the data re-
quired on the sample sheet shown in figure
102-8. Take readings at each sampling point
at least every 5 minutes and when significant
changes in stack conditions necessitate ad-
ditional adjustments in flow rate.

4.6.3 Sample at a rate of 0.5 to 1.0 cfm.
Samples shall be taken over stich a pericd
or periods as are necessary to accurately .
determine the maximum emissions vwhich
wottld occur in a 24-hour period. In the case
of cyclic operations, sufficient tests shall be
made 30 as to allow acciurate determination
or calculation of the emissions which will
occur over the duration of the cycle. A mini-
mum sample time of 3 hours is recommended.
In some instances, high mercury concentra.
tions can prevent sampiing in one run for
the desired minimum time. This is indicated
by reddening in the first impinger as free
tndine is liberated. In this caze, & run may
be divided into two or more subruns to insure
that the absorbing solutions are not depleted.
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4.6.4 To begin sampling, position the no?-
zle at the first traverse pomt with the tip
pointing directly mto the gas stream. Imme-
diately start the pump and adjust the Aow
to isokinetic conditions. Sample for at least
5 minutes at each traverse point: sampling
time must be the same for each point. Main-
tain tsokinetic sampling throughout the same-
pling period, using tho following procedures.

4.6.4.1 Nomographs which aid 11t the rapid
adfustment of the sampling rate ‘without
other computations are tn APTD-0576 and
are avayable from commercial suppliers. The
avatlable nomographs, however. are set up
for use {n air streams. and minor changes are
required to provide applicability to hydrogen.

4.6.4.2 Callbrate the meter box ortllce. Use
the techniques as described in ANTD-0574.

4.6.4.3 The correction factor nomograph
discussed in APTD-0578 and shown on the
reverse side of commercial nomographs will
not be used. In its place, the correction factor
will be calculated using equation 102-2,

(Co )2
sl

(. ,,n Tu
C'=0.01 YONYR

eq. 02 2

where: ‘

C =Correction f{actor.
C»=Pitot tube coeflictent,
Mq.=Mole fraction dry gas.
P, =Stack pressure. inHy.
P« =Meter pressure, inHg.
T~ =Meler temperature, *R.
M, = Molecular weight of stack gas (from

4.4.4), 1b/1b mole.

aH s = Meter box “cnlibration factor, ob-

tained in step 4.6.4.2.

4.64.4 3Sct the calculated correction factor
on the front of the operating nomograph.
Sclect the proper nozzle and set the K-factor
on the nomograph as detatled in APTD-0576.

4.6.4.5 Read the velocity head in the stack
&% each sample point {rom the nuinometer in
the meter box. Convert the hydrogen 3P to.
An equivalent value for alr by multipiving hy
8 ratio of the molecular welgzht of mir to hy-
drogen at the stack moisture coutent. Insert
this value of 3P onto the nomograph and
read off 3H. Again, convert the 3H, which i
& alr equivalent value, to the 3 fur hydtos

No, 66-=Pt. Il——q

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

.‘" W,.a.i.'.' —Xet thison
MW Hy Jou  nomograph.

Headoil AT{—Dvivide by 13 = ] 2ol rsed on meter 1ox,

4.64.6 Operste the sample train at the
calculated AH at each sample point.

4.6.5 Turn off the pump at the conclusion
of cach run and record the final readings.
Immediately remove the probe and nozzle
from the stack and handle In accordance with
the sample recovery process descrihed in sece
tion 4.7,

4.7 Sample recovery.

4.7.1 (All glass storage bottles aund the
graduated cylinder must be precieaned as in
section 4.5.1). This operation should be per~
formed in an area free of possibic mercury
contamination. Industrial laboratories anag
ambient air around mercury-using facilities
are not normally free of mercury coutaminae-
tion. When the sampling train 1s moved, care
must be exercised to prevent hreakage and
contamination.

4.7.2 Disconnect the praobe from the {m-
pinger train. Place the contents (measured
to =1 ml) of the first three impingers into
a 500 m! sampie bottle, Rinse the probe and
alt giassware between {t and the buck half
of the third linpinger with two 50 ml pore
tions of 0.1M ICl solution. Add these rinses
to the first bottie. For a blank, place 80 ml
of the 0.I1M ICl in a 100 ml sainple bhottle.
Piuce the sillca gel In the plastic jar. seat and
secture all containers for shipment. {f an ad-
ditional test is desired, the glassware can he
careflully double rinsed with dixtilled warer
and reassembled. However, if the glassware !s
to be out of use more than 2 days, the iuitial
acid wash procedure must be followed.

4.8 Analysis—1.8.1 Apparatus preparae
tion.—Clcan afl zlassware accordine to the
procedure of section 4.5.1. Adjust the mstru-
mant setilugs according to the instrument

Obsorye Al*-=Multiply (
by

. 8812’

manual, using an absorption wavelength of
253.7 nm. .

4.8.3 Analysis preparation—~Adjust the
alr delivery pressure and the needle valie to
obtain a constant air flow of about 1.3 1 nun.
The analysis tube should be bypasscd ex-
cept during acration. Purge the equipment
for 2 minutes, Prepare a sample of mercury
standard solution {3 4.2) accorcing tu <ecce
tion 4.8.3. Place the analysis tube in the e,
and nerate until A maximum peak herelhit 15
reached on the recorder. Remove the analve
sis tube, flush the lines, and rinre the
analysis tube with distilled water. Repeat
with another sample of the same standacd
solution. This purge and analysis cycie is to
be repeated until peak heights are repro-
ducible,

4.8.3 Sample preparation.—Just prior to
analysis, transfer a sample aliquot of up to
50 ml to the cleaned 100 ml analysis tubhe,
Adjust the volume to 50 mi with 0.1M [Cl
i required. Add 5 ml of 10 N sodium hyvdrox-
ide, cap tube with a clean glass stopper and
shake vigorously. Prolonged, vigorous shak-
ing at this point (s necessary to obtain an
accurate analysis. Add 5 m! of the reducing
agent (reagent 3.3.2), cap tube with a clsun
glass stopper and shake vigorousty and 1m-
mediately place in sample line.

4.84 Mercury determination.—After the
svstem has been stabilized, prepare samples
from the sample bottle according to section
4.8.3. Aerate the sample until & maxunum
peak height s reached on the recorder. The
mercury content is determued by comparing
the peak heights of the samples to the peak
heights of the calibration solutions. If cole
lected samples are out of the linear rance,
the samples should be diluted. Prcpare a
blank from the 100 m! bottle according to
section 4.8.3 and analyze to determine the
reagent blank mercury level.

S. Calibration —S5.1 Sampling Train. 5.1.1 *
Use standard methods and equipment as de-
tailed in APTD-0S5768 to calibrate the ra‘e
meter, pitot tube and dry gas meter. Recali-
brate prior to each test sertes.

5.2 Analysis.—5.2.1 Prepare a  calibrae
tion curve for the spectrophotometer using
the standard mercury solutions. Plot _the
penk heights read on the recorder veraus the
concentration of mercury in the standard
solutions. Standards should be interspersed
with the samples since the calibration can
change slightly with time, 4 new calibration
curve should be preparcd for each new set
of samples run,

8. Calculations—6.1 Average dry gas meler
temperature, stack temperature, stack prese.
surc and arerage orificc presiure drop.~—See
darta sheet (Ag. 102-6),

G2 Ory gas volume.—Correct the sample
volume measured by the dry gas meter to
stack conditions by using equation 102-3.

an
v omp T (P“'"*'x:;'.?;
my= MT;—_——-I’.
ecq. 102-3

Wwlne .
Vs, - Valume of cas <ample throngh the dey g metee
whn K conmbitinass, 3.3

tw=Volume of gas sample through the
dry gas meter (ineter conditious),
ree,

T.— Average temperature of stack gas, "R.

T =Averags dry gas meter temperature,
R

P..e = Batometric pressure at the orifice
meter, inHg.
Ml =Average pressure drop across the orie
fice meter, (nH O.
13.6 -:Specific gravity of mercury,
P. =Stack pressure, P =slatic pressure,
inHg.
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6.3 Volume of water tapor.

V. =x.v".'—! cQ. 102‘4
(] P.
where:
¥y, = Valume of water vapor in the gos sample (stack
couditiuns), {t4,

_in. ITg. =010
x.-o.m. Tl peCyTS '

V'i,= Total volume of liguid collectwl in Impingers
anul silica gol (eee figoee WR2-7), il

To= Avorage stack s temperature, * K,

P,=Stack pressure, Pyae = ttale pressuee, in, #lg,

6.4 Total gas volume.

when these nnits are osed,

Vietat = Vm. - V-. cdq. 102-5

where:
Vietn==total volume of gas sample (stack
conditions). It
Va,=Volume of gaz theoph dry pas meter (stck
conclitinng, {13,

‘e, mVolume of wiler wapue it eus sample (stack
conditions), it

VLA OF LIGHIO
MATER € HAECHED
WPNUR SitcA Gl
VOLUE, wtignr,
- L
PINAL
INITIAL
110UID COLLICTEO
TOTAL VOLUME COLLECTIO @] -

PCONVERT WEIGHT OF WATER T0 vOLuMe &Y dividing total weight
INCALASE TY DLNSITY OF BAILK, (1 ¢/ols

IMEMASE.
— -T". B VOLUSE RATIR wd

Flguwe 102-7, Analytlcal data,

6.5 Stack gas velocity—Use equation
102-8 to calculate the stack gas velocity,

~D Tu avs.
(’u)su.= KDCI (VAP) we. '('}'5’.:)"1"‘."
eq 102-6

whern:
(9 ave. = Avernge stack ca.whvslo::ty, fest per second.
N

ft 1 n,
K, .“'wm( 1 mol®-R4nll2Q when
these units are used,
C, = Pltot tube coclficlent, dimensionless,
(TYave, = Average stack gss temperature, *R,
(VB1%) eeq. ™ Averagn sauiare root of the velncity head of
stack pus WHIONA (oo figrre J02-R),
P, aStack pressure, Faeehstutic prevsure, 10

L3
M, «Molecular weight of stack pas {wet basiv),
the summation of tho products of the
molecnlar weieht of euch cowponent
multiplied by its vohuneteie proportion
in the mizture, IbAh-moia.
Figure 103-8 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 102-6.
8.6 Mercury collectad. Calculate the total
welght of mercury collected DY using eq.
102-7,
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PLANT,

DATE

RUN NO.

STACK DIAMETER, in.

BARO!METRIC PRESSURE, in. Hg,

STATIC PRESSURE IN STACK (Pgl. in. Hg.

OPERATORS, SCHEMATIC OF STACK
CROSS SECTION
Traverse point Veiocity head, Stack Temperature
number in. H,0 VAp 5L *F
AVERAGE:

Flgure 102-8. Velocity traverse data.
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Wi=ViCi= Vilraueo.! eq. 102-7
where:
W ="Total welght of mercury collected, ag.
Vi=Total volume of condcuscd molisture
and IC! In sample bottle, ml.
C':=Concenteation of mercury measured in
sample bottle, ¢g/ml.

¥»=Total volume of IC! used In sampling
(impinger contents and all wash
amounts), mi.

Cs»=DBlank concentration of mercury In IC1
solution, »g. mi.

8.7 Total mcrcury emission.—Calculate
the total amount of mercury emiited from
each stack per day by equation 102-8. This
equation is applicable for continitious operae
tions. For cyclic operations. use only the time
per day ench stack is in operation. The total
mercury emissions from a source will be the
sunmimation of results from all stacks,

_ W) ee. A, 86,400 seconds/dav
T Vew 108 ug, 8
eq. 102-8

R

X

where:!
R=Rato of emission, g/day.
A= Totul wolght of meecury calleeted, we.
T esa=Total volume of gas satuple stack conditious),
[(2R
() ave. @A vorage stack gas velovity, feet per second.
A,=Stack area, {12, -
8.8 Isokinetic ruriation (comparison of
velocily of gas in probde tip to stack velucity).
1 100 unl

TAB ) e
where:

I=Poreent of Isokinetie sampling, L
Viatal -T?uu volume of gas sample (>tack conditions),
. v

cq. 102-9

Aa=TDrobe tip area, {3,
@ mSamphie tune, <o,

(A ove, = Average stack gus velovity, feet per secovl.

7. Evaluation of Tcsults.—T.1 Determinae
ilon 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 applicahle
national emission standard, the average of
results of all repetitions shall upply.

7.2 Acceptable isokinetic results.—T2.1
The following range sets the limlt on ace-
ceptable {sokinet:c sampling results: If
00%% ==1-£1107, the results arg acceptable;
otherwise, reject the test and repeat.
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METHOD 103. DERYLLIUM SCREENING METHIOD

1. Principle and aepplicabdility.—~1.1 Prine
ciple.~Beryllium emissions are isok:neti~ally
sampled {rom three points {n & duct or stiack.
The collected sample is analyzed for heryl-
lium using an appropriate technique.

1.2 Applicability.—This procedure detatls
guidelines and requirements for methods
acceptable for use in determining heryliium
emissions In ducts or stacks at stationary
sources, as specified under the provisions of
§ G1.14 of the regulations.

2. Apparatus—2.1 Sampling train.—A
schematic of the required sampling irain
configuration is shown in figure 103-1. The
ecssential components of the triin are the
following:

2.1.1 Nozzle.—Stalnless steel, or equiva-~
lent, with sharp, tapered leading cdge.

3.1.2 Probe.—Sheathed Pyrex ! glass.

2.13 Filter.—Miilipore AA, or equivulent,
with appropriate filter holder that provides
o positive seal agailnst leakage froni outside
or around the filter. It {s suggesied that a
Whatman 41, or cquivalent, be placed linme-
diately agalnst the back side of the Millipore
filter as a guard against breakage of the
Mllllpore. Include the Whatman 41 in the
analysis. Equivalent fllters nmust be at least
99.95 percent efficient (DOP ‘Test) and
amenable to the analytical procedure.

FLTIR

Nt

V—

INY
Figwe 103-1. Bevyllium 3Creoning methed; sample Uain schematic,

2.14 Meter-pump system.—Any system
that will maintain isokinetic sampling rate,
determine sample volume, and 18 capable of
a rampling rate of greater than 0.5 efm.

2.2 Mcasurement of stack conditions
(stack prcisure, temperature, mo:sture and
velocity) ~The following ernquipment shall be
ugsed in the manner specified (n section 43.1.

2.2.1 Pilot tube.~Type S, or equlivalent.
with n coefMcient within 8 percent over the
working range,

223 Differentinl opressure gauge.—Ine
clined manometer, or equivalent. to meastre
velocity head to within 10 percent of the
minimum value.

1 Mention of trade names or specific prode
nets does not constitute endorsement by the
Fnvironmentaf Protcction Agency.

845’

2.23. Tempcrature gauge.~Any tempera.
ture measurinig device to measure stack teme
perature to within 5° P,

2.2.4 Pressure gauge.~—Any device to
mezsure stack pressure to within 0.1 In. Hg,

2.2.5 Baromelcr.—To - measure atmose
pheric pressure to within 0.1 tn. Hg,

22,6 Moisture determination.—Wet and
dry buib thermometers, drying tubes, cone
densers. or equivalent. to determine stack gas
moistute content to within 1 percent.

2.3 Sample recovery.—2.3.1 Probe clean
ing eqmipment.—Probe brush or cleaning rod
at lcast as long as probe, or equivalent. Clean
cntton balls, or equivalent, should be used
with the rod.

2.3.2 Leakless glass sample bottles.

24 Analysis.—2.4.1 Equipment neces-
sary to perform an atomic absorption,
spectrographic, fluorametric, chromato-
graphle, or equivalent analysis,

3. Rcagents.—3.1 Sample recovery.—3.1.1
Acetonc.—~Reagent grade.

3.1.2 Wash acid.—1:1 V/V hydrochloric
acid-water.

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

4. Procedure—~—4.1 Guidelines for source
testing are detatled in the following sectlons,
These puidelines are gencrally applicable:
however, most sample sites 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 {s hazardous, care
should be taken to minimize e<exposure.
Fiually, stnce the total quantity of bervilium
to be collected is quite small, the test must
be carefully conducted to prevent contami-
nation or loss of sample.

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

4.2.2 The sampling site should be at least
eight stack or duct diameters downstream
and two diameters upstream from any tlnw
disturbance such as a hend, expansion or
contraction. For rectangular cross-sectinn,
determine an equivalent diamecter ustng the
following cquation:

LW
D""L+W""""”""“"“'"" eq. 103-1
where:

D.z:equivalent diameter

L=length

W=wlidth

423 Some sampling situations may rene
der the above sampling site criterta imprac-
tical. When this is the case, an alternate
site may be selected but must be no leas
than two dlameters downstream and once
half diameter upstream from any point of
disturbance. Additional sample runs are rec-
ommended At any sample site not meezing
the criterin of section 4.2.2.

424 Three runs shall constitute a tez:.
The runs shall bo conducted at three clife
ferent pownts. The three points shall pre-
poriimiately divide tlie diameter, e, be ia.
cated nt 25, 50 and 75 percent of the diameter
from the inside wall. Fur horizontal dus’s,
the dianicter shall be in the vertical direce
tlon. For rectangulnr ducts, sample on a lue
through the centrotd and paratlel to a side,
It additfonal runs are required per scctinn
4 2.3. proportionately divide the duct to ac-
commaoadate the total number nf runs.

4.) BMearurement of stack conditiong,
4J.1 Mcasure the stack gas pressure, mots-
tirre, and temperature, using the cquupmient
described in § 2.2. Determine the molecular
weight of the stack gas. Sound enziucering
estiniate: miny ba made in lsu of direct
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measursments. The basis for such estimates
sball de given in the tess report.

4.4 Preparation o/ sampling iroig.e—
4.4.1 Assemble the sampling train as shown
in figurs 103-1, It s recommended that all
glassware be precleaned by soaking in wash
acid for 2 hours.

€.4.2 Leak check the sampling train at the
sampling site. The leakage rate snhould not be
in exceas of 1 percent of the desired sample
rate.

4.5 Beryllium train operation.~4.3.1 For
each run, measure the velocity at the selected
sampling point. Determine the isokinetic
sampling rate. Record the velocity head and
the required sampling rate,

452 Place the nozzle at the sampling
point with the tip pointing directly inuto the
gas stream. Iinmediitely start the pump and
adjust the flow to fsokinetic cenditions. A
the conclusion of the iest, record the sanie
pling rate. Again nieastre the velocity head
at the sampling point. Thie required isokinetie
rate at the end of the peric 1. hild rut have
devinted more than 20 percan: from thag
originally calculated.

4.53 Sample at a minimum rate or 0.8
ft/min. Samples shall be taken over such a
period or periods as are necessnrv to deter-
mine the maximum emiszicne whith would
occur in 8 24-hour perica. Iu siie case of
cyclic operations, sufficiei:t test= shall be
made so as to allow determninatien or calcu-
lation of the emissions whiclh would occur
over the duration of the cycle. A muimum
sampling time of 2 hours 3 recomnmanded.

4.5.4 All pertinent data should be in-
cluded in the test report.

4.8 Sample recovery.—i.6.1 It is recome
mended that all glassware be precieined as
in § 4.4.1, Sample recovcry should also be
performed {n an area free of pausible beryle
llum contamination. When the samplng
train s moved, exercise care to prevent
breakage and contamination. Se: aside a pur-
tion of the acetone used !n the sample re-
covery as a blank for unalysls. The total
amount of acetone used shouia be measured
for accurate blank correction. Blanks can be
eliminated 1f prior analysis shows negligible
amounts,

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

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

4.7 Analysis.—4.7.1 Make the necessary
preparation of samples and analyze for beryle
lium. Any currently acceptable method such
as atomic absorption, spectrographie. fluoro-
metric, chromatographic, or equivalens may
be used.

8. Calidbration and standards—5.1 Sam-
pling train.—5.1.1 As & procednral check,
sampling rate regulation should be compared
with a dry gns meter, spiromcter, rotameter
(calibrated for prevalling atmospheric cone
ditions), or equivalent, attached to nozzle
inlet of the complete sampling train.

5.1.2 Data from this test and caiculations
should be shown In test report.

52 Analysis.—5.2.1 Standardization is
made as suggested by the manufacturer of
the instrumient or the procedures for the
analytical method.

6. Calculations—8.1 Total beryllium emise
sion. Calculate the total amount of beryle
llum emitted from ench stack per day by
equetion 103-2. This equation s applicable
for continuous operations. For cyclic opera-
tions, use only the time per day cnch stack
is In operation. The total berylllum emise
sions from a source will be tho summation
of results from all stacks.

nonid AND REGULATIONS

86,400 =ecandsdav
10 HE R

R'&(")!“,Alx
Viwar
winre:
Ra= ute of emilssion, ¢'dav.
Wy Tatal wetpht af beecilhum eollected, o,

Vet = Total voltiine of gas sampilodd, 0,

(8] con. @ ATOT Stk gus welocity, fret ot secand,
JdesSiack aren, 13

7. Test report, 7.1 A test report shall be
prepared which shall include as a mimmum:

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

7.1.2 All pertinent dats taken during
test, the basis for any estimates made, cale
cutatinns, and resuilts,

7.1.3 A description of the test site. ine
clucing a block diagram with a brief de-
scription ol the process, location of the same-
ple points in the cross section, dimensions
and distances from any point of disturbance.

METHOD 104, REFERENCE MITHOD FOR DETER-
MINATION OF BERTLLIUM KMISSIONS TROM
STATIONARY SOUACES

1. Pninciple and applicadility—1.1 Prin-
ciple.~Berylilum emissions are tsokinetical-
1y sampted from the source, and the collected

HEATED AREA

'~

TYPES
PITOT TUBE

sampie s digested in an acid
analyzed by atomic
tometry.

12 Applicadility —This method is appile
cable for the determination of veryilium
emissions tn ducts or stacks at stationary
scurces. Unless otherwise specified. this
method s not intended to apply to gas
streams other than those emitted directly
to the atmosphere without further
processiig.

2.  Anparatus—=2.1 Sampling train.—A
schematic of the sampling train used by
EPA is shown in figure 104-1. Commercial
models of this train are availabdle, althouch
construction detalls are descrided in APTD-
0581 and operating and maintenance pro=
ced:res are described in APTD-0876. The
components estential to this sampling train
are the following:

2.1.1 Nozile.—Stainless steel or glass with
sharp, tapered leading cdge.

2.1.2 Probe.~—Shenthed Pyrex?® glass, A
heating system capabie of maintaining a
minimum gss temperature in the range ot
the stack temperature at the probe outlet
during sampling may Dbe used to prevent
condensation from occurring.

FILTEA HOLDER  THERMOMETER

solution: ang
absorption spectrophoe

CHECK

PITOT MANOMETER
ORIFICE

IMPINGERS

(@)

THERMOMETERS'
DRY TEST METER

ICE BATH

BY-PASS VALVE
VACUUM
GAUGE
MAIN VALVE
AIR-TIGHT
PUMP

Figure 104-1. Beryllium sampling train

213 Pitot tube—~Type S (figure, 104-2),
or cquivalent, with a coefliclient within § pere
cent over the working range, attached to
probe to monitor stack gas veloeity.

2.1.4 Filter holder —Pyrex glass. The fiiter
holder must provide a positive seal against
leakage from outside or around the fiiter.
A heating system capable of maintaining the
filter at a minimum temperature in the range
of the stack temperature may bo used to
prevent condensation from occurring.

3.1.5 Impingers—~Four Qreenburg-Smith
impingers connected In series with glass hall
joint nfttings. The first, third, and fourth
impingers may be modified by replacing the
tip with a '53-inch 1.d. glass tube extending
to one-half inch from the bottom of the
flask,

2.1.8 ?feterlny system~=Vacuium gauge,
lenkless pump, thermometers capable of
nicasuring temperature to within 5 P, dry
&As meter with 2 percent accuracy, and re-
Iated equipmen?, described In APTD-0581,

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

2.1.7 Barometer=To measure
pheric pressure t0 = 0.1 in Hg,

2.2° Measurement of stack conditions
(stark pressure, temperature, moisture and
telocityy—~2.2.1 Pitot tube~~Type S, or
equlvalent, with z coefficient within 5 percent
over the working range.

2232 Differential pressure gauge—-Ine
clined manometer, or equivalent, 1o measure
velocity head to within 10 percent of the
minimum value,

aAtmos-

t These documents are avallable for a nome-
inal cost from the National Technical Ine.
formation Service, US. Department of Come-
merce, 5283 Port Royal Road, Springficld,
Va. 232181,

3 Afentton of trade names on specific prod.
uets does not constitute endorsement dy the
Euvironmental Protection Agency.
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*Flaure 104-2, Pliot tubs «

2.23 Temperature gage-—Any tempera-
ture measuring device to measure stack tems
perature to within $* F.

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

225 Moisture detcrmingtion—Wet and
dry bulb thermometers, drying tubes, cone-
densers, or equivalent, to determine stack
gas moisture content to within t percent.

2.3 Sample recovery—2.3.1 Probe clean-
ing rod.——At least as long as probe.

2.3.2 Leakless glass sample bottles—500
ml,
2.3.3 Graduated cylinder.—~250 ml.

2.3.4 Plastic jar.—Approximately 300 ml.

2.4 Analysis—24.1 Atomic absorption
spectrophotometer.—ToO measure absorbance
at 234.8 nm. Perkin Eimer Model 303, or
equivalent, with N.O/acetylene burner.

2.4.2 Hot plate.

2.4.3 Perchloric acid fime hood.

3. Reagents—3.1 Stock reagents.~3.1.1
Hydrochlorie acid.—Concentrated.

3.1.3 Perchioric acid.-—Concenirated, 70
percent,

3.1.3 Nitric acid.—~Concentrated.

3.1.4 Sulfuric acid.~Concentrated.

3.1.5 Distilled and deionized water.

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

3.2 Sampling—3.2.1 Filter, — Millipore
AA, or equivalent. It is suggested that &
Whatman 41 filter be placed immediately
agalnst the back side of the Millipore filter
as & guard against breakinig the Mlillipore
filter. In the analysis of the fliter, the What«
man 41 filter should be included with the
Millipore fliter. .

3.22 Stlica gel.—Indlicating type, 8 to 16
mesh, dried at 350° F for 3 hours.

3.2.3 Distilled and dcionized water.

3.3 Sample rccovery—=3.3.1 Distilled and
deionized water,

333 Acetone.~Reagent grade,

333 Wash acid.—1.1 V/V hydrochlorle
acid-water,

34 Analysis—34.1 Sulfuric acid solu-
tion, 12 N.—Dilute 333 ml of concentrated
sulturic acid to0 1 1 with distilled water,

3.4.2 25 percent V/V hydrochloric acide
water.

3.8 Standard beryllium solution—3.5.1
stock solution.—1 gg/ml berylilum, Dis-
solve 10 mg of beryllium in 80 ml of 12 N
sulfurie actd solutlon and dilute to a volume
of 1000 ml with distilled water, Dilute a8 10 nut
allquot to 100 ml with 28 pereent V/V hydro-
chloric acid. giving a concentration of 1
#g/ml, This dilute stnck solution shouuld be
prepared {resh daily. Equivalent strength (In
berylilum) stock solutions may be preparec
from berylilum salts as BeCl, and Be(NO,),
(28 percent minimum purlty).

4. Procedure. 4.1 Quidelines for source
testing are detalled in the following sections,
Theso guidelines are generally applicable;

RULES AND REGULATIONS

however, most sample sites difter to some
degres and temporary alterations such as
stack extensions or expansions often arc re-
quired to insure the best possible sample
site. Purther, since beryillum {s hazardous,
care should be takea to minimize exposure.
Finally, since the total quantity of berylllum
to be collected is quite small, the test must
be carefully conducted to prevent contamis
nation or loss of sample.

4.2 Selection of a sampling site and minl-
mum number of traverse points,

4.32.1 Select a suitablc sampling site that
18 as close as practicable to the polnt of ate
mospheric emission. It possible, stacks

8817

“smaller than 1 foot in dismeter should not

be sampled.

4.2.2 The sampling site should be at least
8 stack or duct diameters downstream and
2 diameters upstream from any fow disturbe-
ance such as a bend, expansion or contracs
tion. For a rectangular cross-section, deter-
mine an equivalent diameter from the
following equatlon:

De=
. al%:i q. 1041
where:
D =equivalent dlameter

L =length
W=width

NUMBER OF DUCT DIAMETERS UPSTREAM®

(DISTANCE A}
0.5 - 1.0 15 2.0 25
50 T T : T " ! !
DISTURBANCE
)
g L sawrumg |
- " SIE
g t
s
g -
S DISTURBANCE
2 &
§ S
=2 .
4
=
El
3
=
& w0l X
FROM POINT OF ANY TYPE OF 7
DISTURBANGE (BEND. EXPANSION CONTRACTION. ETC.+
¢ s L $ 1 1 { 1
? 3 ‘ § 6 ? s 9 10

NUMBER OF DUCT DIAMETERS DOWNSTREAM:
DISTANCE 8}

Figues 1013, Minimum numoet of traverse points.

Flowd 104-4, Croes section of ciciar stack showing locatien
SATINIE points on )

- L] * L)
L] L) (] .
1] ] L] L

Figws 1045, Crrrs sactisn of reciangulsr stack divises Iale 12 sque)
$2637, WIA UEYIrsE POunis &L Conrais of oach ea,

4.23 When the above sampling site crie
teria can be met, the minimum number of
traverse points is four (4) for stacks 1 font
in dismeter or less, sight (8) for stacks larger
than 1 foot but 3 fest In diatneter or less, and
twelve (12) for stacks farger than 2 leet.

424 Some sampling situations may ren-
der the above sampling site criteria imprace
tical. When this is the case, choose a Fotee |
venient sampling location and uso . e
104-3 to determine the minlmum num-:.«c
of traverss points. However, use figure 1-1i-}
only for stacks 1 foot In diameter or lvr.-f,

425 -To use figure 104-3, Arst niex ure
the distance from the chosen sampiinil .~
cation to the nearest upsiream and Jo.ne
stream disturbances. Divide this duilai.e b
the diameter or equivalent dlameter 10 dr-cre
mine the distance {n terms of pipe diasn.c' ¢
Determine the corzesponding numler «of
traverse polnts for each distance lr-m: J-
ure 104-3. Select the higher of the 145 ' e
bers of traversse points, or & Jrener i .-
such that for circular stacks the niii.e=s i.
a muitiple of four, and for FECANIUIAT *°3 ~
the number follows the criterls of =<'. .
43.2.

428 If a selected sampling point by <. ~er
than 1 inch from the stack wail. adji-t ° .e
location of that polnt to ensure i%ai ‘..
sample i3 taken at loast 1 1nch away 27y “he
wall.

4.3 Croas-sectional Isyout and locat..x, !
traverse points.
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‘from the stack and hand!le in accordance with
the sample recovery prucess described in § 4.7.

41 Sample rccovery—4.T.l (All glass
storage bottles and the graduated crlinder
must be precleancd as in §4.5.1.) This’onera«
tion shouild be performed in an area f{ree of
posstble berylllum containination. When the
sampling train is moved, care must be exer-
cised to prevent breakage and contamination.

4.7.2 Disconnect the probe from the ime
pinger train, Remove the filter and any looss
particulate matter fromn the filter holder and
place in o sample bottle. Place the coutents
(mensured to =1 mil) of the first three im-
pingers into another sample bottle. Rinse the
prove and all glassware between it and the
back half of the third hmpinger with water
and acetone, and add this to the latter same
ple bottle. Clean the probe with a brush or a
loug stender rod and cotton bails. Use acetone
while cleaning. Add these to the sample bot-
tie. Retain A sample of the water and acetone
as a blank., The total amount of wash water
and acetone used should be measured for ac-
curate blank correction. Place the stlica gel
in the plastic jar. Seal and secure alt sample
containers for shipment. If an addirional test
is desired, the glassware can be carefully dou-
ble rinsed with distilled water and reassem-
bled. However, If the glassware is to be out of
use more than 2 days, the initial acid
wash procedure must be followed.

4.8 Analysis.

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

482 Sample preparation.—The divestion
of beryllium samples Is accomplished in part
in concentrated perchloric acid. Caution:
The analyst must insure that the sample is
heatéd to light brown fumes after the initial
nitrlc scld addition; otherwise, dangerous
perchlorates may result from the subsequent
perchloric acid digestion. Perchloric acid also
should be used only under a perciiloric acid
hood.

4.82.1 Transfer the fllter and any loose
particulate matter from the sample container
to & 150 ml beaker. Add 35 ml concentrated
nitric acid. Heat on a hotplate until light
brown fumes are evident to destroy all or-
ganic matter. Cool to room temperature and
add 5 ml concentrated sulfuric acid and §
ml concentrated perchloric acid. Then pro-
ceed with step 4.8.2.4.

4.8.22 Place a portion of the water and
acetone sample into » 150 ml beaker and put
on a hotplate. Add portions of the remainder
&s evaporation proceeds and evaporate to dry-
ness: Cool the residue and add 35 ml concene
trated nitric acid. Heat on a hotpilate until
light brown fumes are evident to destroy any
organic matter. Cool to room temperature
and add § ml concentrated sulfuric acld, and

RULES AND REGULATIONS

S m) concentrated perchloric acid. Then pro-
cred with step 4.8.2.4.

1.8.23 Weigh the spent silics gei and re-
port to the nearest gram.

482% Samples from 4821 and 48332
may be combined here for ease of analys's,
Replace on a hotplate and evaporate o dry-
nest in a perchloric acid hood. Cool and dise
solve the residne in 10.0 nl of 25 percent
V/V hydrochloric acid. Sampies are tiow
ready for the atomic absorption unit. The
bervilium concentration of the sample must
be within the calibration range of the unit,
If necessary, further dilution of sample with
25 percont VsV hydrochloric acid must be
performed to bring the sample within the
calibration range.

483 Beryllium determination.—Analyze
the samples prepared in 4.8.2 at 2343 nm
using a nitrous oxide/acetylene flame. Alunile
num, silicon and other elements can inter-
fere with this method if present in large
quantities. Standard methods are available,
however, to effectively eliminate these inter-
ferences (see Reference §).

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

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

6. Calculstions~—~6.1 Average dry gas meter
temperature, stack temperature, stack pres-
sure and average orifice pressure drop.~-See
data sheet (figure 104-6).

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

AH
S T, (Pur'i-m
A r,

eq, 104-2
whern:

{'a, = Volttn:e of gas «antple thicough tha dry gus motee
tatack condiuons), 13,
Va=Volumo of 2as saniple through the dry gns metre
. {meter cunditivns). ft3,
T'o:v Avergo temperutumm of stk s, "R,
T'a = Avergo dry gns meter teuperature, *R.
o » fSarotietnie pressitrn at the arificn meter, in e,
AllaAverags prossiro deap sctoss the artlive meter,

s 130,
13, fn Spmwntic gruvity of moreury.
Poadtack preasuns, Psee & static prossure, (o Jig:

S51Y

63 Vnlume of water vapor,

T
We mK V¥V, =t
whene * ‘P, cq. 104-3

e = Voluma of water vapoe in the sam
0T comlitione, 1t P Fas sampie (stack
Ko =0.0027 "—:“‘fli:-’. when these units are used,
V., =Total volume of linuid collected in imphngers
and silica 2ol (sco fipure 1O4-7), 1k,
Tem Average stack gas temperatum, *R,
S, m 3taek Pressure, Lueeeatatic pressuee, in Ig.

8.4 Total gas volume.
Vlntll- I‘-,'i' V', cq. 104-4

wheee:
".uu-T-;{;d volurae of gas sample (stack conditions),

l‘..-\‘olu'me of gas through dry gas meter (stack
\ vﬁ:{:’\::'g;“ l::fi': vapor in gas sample (stack
- & o
e Gonditions) (15, L ror 0 @ v
6.5 Stack gas velocity.
Use equation 104-5 to calculate the stack

gas velocity.

(T are.

(v.)m."K.C.(m).,,_.\ —Eﬁ:—.
eq. 104-3

where:
() eve. ™ Average stack gas welocity, feet por
ocond, .

ft ib-inHg
X"“'gﬁ (lb mole-* R4n {10

these units are used,

Cy= Pitot tube coofficient, dimensionless,

(T'0) arg, m Aversge stack gas temperaturs, *R.
(v ap)ave,mAverago squars root of the velocity iead
of stack gas (InH10)!/ (see Gguro 101-9),
P.-Stﬁr: prassure, Pye.ckstatic pressure, in

AM,=Molecular weight of stack gas (wot baxie)s
~the summatlan of the products af thw
nolecular weight of each componsut
muitiplicd by 1ts volumetric proportion

fn the mixture, 1b,1b-mole.

1.
» when

YOLUAE OF LIQUID
WATIS COLLICID
WPNGIR SRICA GLL
voue, wucHT, .
Leod 3
sooAL
WITIAL
LIGUID COLLEETID
TOTAL VORUAE COLLICTIO e -

*CONVERT WHIGHT OF WATIR TO VOLUME q
INCRIASE 8¢ DENSITY OF RATIR. (3 yd'l! dividing total weight

INCREAN,
el = vouw AT, m

Floguwre 104-7. Analyticaldats,

g
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DATE

RUN NO.

STACK DIAMETER, in.

BAROMETRIC PRESSURE, in. Hg,

STATIC PRESSURE IN STACX ng), in. Ha.

OPERATORS, SCHEMATIC OF STACK
CROSS SECTION
. : Velocity head, Stack Temperature
T t
rav:vse poin y Hzo '\/t&-p. (Ts,‘ P
AVERAGE:

Figure 104-8. Velocity traverse data.

Pigure 104-8 shows a sample recording
sheet for velocity traverse datn, Use the aver-
ages in the last two columas of figure 104~-8
to detcrmine the average stack gas velocity
from equation 1048,

8.8 Beryllium colleoted.—Calculate the
total weight of beryllijum collected by using
equation 104-6.

W0=V40l—v'c'—Vocn.-eq. 1048
where:

Wi=Total weight of beryllium collected,

ug.

Vi=Total volume of hydrochloric acld

from step 4.8.2.4, m).
Ci=Concentration of beryilium found in
sample, »g/ml,

Ve=Total volume of water used in mame
pPltng (impinger contents pius all
‘Wwazh amounts), md,

Ce=Blank concentration of beryllium In

water, sg/mil.,

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

C.=Blank concentration of deryllium in

acewone, sg/ml.

6.7 Total beryllium emissions.—=Calculate
the total amount of beryllium emitted from
each siack per day by equation 104-7. This
equation is applicable for continuaus opera-
tions, For cyclic operations, use wnly the time
per day each stack is in operation. The tutsl
bdergilium emissions from a source will be the
summation of results {rom all stacks.

R-L""""-" xﬁﬁ.(OO seconds/day
Vst 10% u/g
eq. 104-7

wlnree
H = Rute of emisslon, pilny,
, Wis fotal weisht of iseyiicm eolloeted, ag.
Veerata 1'tl~l‘al vuluine of gos snie (-tack cwnldions),
1,
(herare . = Atornge riack 2.3 vikwily, fort per second.
Ao Eluck urmy, 10,

orlocity of 708 i srepe by o soamE e O
I' loovlo-l
ALS(v2) avg.
. 104-
where: I=Tercent of isokinette sampling, b 2
V.,....-;ll‘:m volwue of gos samipie 15tack comluinnq'),
Ay = Prabe tip srea, f12.

S=Sumphng Upie, see.
{r)ave, = Average stack yus velovity, feet per second.

7. Evaluation of results—7.1 Determing-
tion of compliance.—7.1.1 Each performance
test shnll consist of three repetitions of the
applicable test method. Por the purpose of
determining compliance with an applicable
national emission standard, the average of
Tesults of all repetitions shall apply.

7.2 Acceptable isokinetic results—=72.1
The following range sets the limit on accept-
able isokinetic sampling results:

If 90 percent =<1.=110 percent, the results
are acceptable; otherwise, reject the test and
repeat.
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