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To: AIR QUALITY COMMITTEE //
/

JOINT SUBCOMMITTEE ON ENVIRONMENTAL LAW

Subject: Emission Standards for Hazardous Air
Pollutants

Gentlemen:

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.

Sincerely,

s e

Kenneth D. Johnson, Ph.D.
Assistant Technical Director
Air Quality
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Distribution "C™
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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

Ashestos, Beryllium, and Mercury

On March 31, 1971 (38 FR 5931), pur-
suant to section 112 of the Clean Air Act,
as amended, the Administrator published
an initial list of three hazardous air pol-
lutants which, in his judgment may
cause, or coutribute to, an increase in
mortality or an increase in serious ir-
reversible, or incapacitating reversible,
iliness. The poliutants were asbestos,

eryllium, and mercury. On December 7,
971 (36" FR 23239, the Administrator
proposed standards for these poliutants.

Interested persons participated in the
rulemaking by giving testimony at public
hearings and by sending comments to
EPA. Public hearings were held in New
York City on January 14, 1972, and in
Los Angeles on February 15 and i6, 1972.
A third hearing, scheduled to ke held
in Kansas City, on February 1, 1972, was
canceled because of a lack of requests to
participate. Sixty-eight persons gave
testimony at the public hearings, and 56
persons sent comments to EPA. Repre-
sented were industries, universities, gov-
ermmmental agencies—Federal, State, and
local, and environmental groups. Copies
of the public hearing records are avail-
able at all EPA Regional Oiflices and at
the Division of Etationary Source En-
forcement, room 3220, 401 M Street §W,
Washington, D.C. 20460, where copies of
the comments received are also available.

The bases for the Administrator’'s de-
terminations that asbestos, beryllium,
and mercury are hazardous, the deriva-
tions of the standards now adopted, the
Environmental Protection Agency’s re-
sponses to the significant comments
received, and the principal revisions to
the proposed standards are summarized
below. A more detailed statement is
avsilable on request from the Emission
Standards and Enginering Division, En-
vironmental Protection Agency, Re-
search Triangle Park, N.C. 37711, Atten-
tion: Mr. Don Qoodwin. In addition, the
Administrator is issuing information on
control techniques for asbestos, beryl-
lium, and mercury as directed by secticn
112(b) (2) of the act. Copies of these
documents may be obtained free of
charge from EPA Reglonal Ofices.

AsBESTOS

Asbestos is & hazardous air pollutant
within the meaning of section 112. Many
persons exposed to asbestos dust de-
veloped asbestosis when the dust concen-
tration was hizh or the duration of ex-
posure was long (I-7). A large numter
of studies have shown that thcre is an

association betwcen -occupational ex-.

posure to asbestos and a higher-than.
expecied incidence of bronchial cancer
(8-30). Asbestos also has teen identified
as a causal factor in the development of
mesotheliomas, cancers of the memn-

Relerences at end of article,
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bianes lining the chest and abdonun
€30-47,. There are reports of mesctieli-
oma associated with nonoccupational
exposures in the neighborhood of us-
bestos sources (38, 42, 47, 48). An out-
standing feature has been the long
pertod, commonly over 30 years, hotween
thie first exposure to asbestos and the ap-
rearance of a tumor (49, 0. Taozre is
cvidence which indicates that mesothli-
omnas occur after much less eaposure to
asbestos dust than the exposure awscci-
ated with asbestos (51, 52).

It is not practicable, at this time, to
establish allowable numertcal concentra-
tions or mass emission limits for asbestos.
Satislactory means of measuring ambient
asbestos cencentrations have only re-
cenliy been developed, and satisfactory
means of measuring asbestos emissicns
are still unavailable. Even i sausfactory
mneans of measuring asbestos emissions
d:d exist, the previous unavailabuity of a
satisfactory means of measuring ambient
levels of asbestos makes-it impossible- to
estimate even roughly the quantiiative
relationship between asbestos-caused ill-
ness and the doses which caused those 1)l-
riesses. This {s a major problem, since
some asbestos caused illnesses have a 30-
year latency period.

EPA considered the possibility of ban-
ning production, processing, and use of
asbestos or banning all emissions of as-
bestos into the atmosphere, but rcjected
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 bailding containing asbestos fire-
proofing or insulating materials would
have to be prohibited as would the use of
materials containing even trace emounts
of asbestos which could escape inlo the
atmosphere.

Finally, the available evidence suggests
a gradient of effects from direct occupa-
tional, to indirect occupational exposure,
to families of workers exposed to asbestos
and persons in the neighborhood of as-
bestos tources—in all of which zitua-
tions asbestos concentrations are un-
doubtedly high by comparison with most
community air. This suggests that there
are levels of asbestos exposure that will
not be assoclated with any detectable
risk, although these levels eare not
known (5§3).

It is probable that the effacts of as-
bestos inhalation are cumulative; that is,
low-level and/‘or intermittent exposure
to asbestos over a long time may oe
equally as Important in the etioisgy of
asbestotic disease as high level and/or
continuous exposure over & shorter po-
riod. On the other hand, the aveilaile
evidence does not indicate thz. lcvels
of ashestos in most community air c1use
asbestotic disease. Taking both fthese
consideraticons into account, the Admin-
istrator has determined that, in order to
provide an ample margin of salety w0
protect the pubklic health from asbestos.

O eIl
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1L is neeessary to control emissions from
major man-made sources of aspestos
emissions into the atmosphere, but that
it is not necessary to prohibit all
emissions.

In this determination, the Administia-
tor has rciied on the National Academy
of Sciences' report on asbestos (531,
which concludes: ‘‘Asbestos is_too im-

Fgrtant in our technology and ecoriomy
or its_essential use to be stopped. But,
ayse o, € _Known serious erec:s o

i the know LEUecis Ol
uncontrolled inhalation of asbestos min-

erals in_indus and uncertainty as
ne shape and character of the dose-

response curve in man, it wou e hughly
fm :r'u'aent o permlt additional contami-
nné:on of the public environment =
stos_Continued use at mirumal Tisk
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 matenals or of cer-
tain operations. These means of control
are required because of the umpossibility
at this time of prescribing and enforc-
ing allowable numerical concentrations
or mass emuission 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 Admlinistrator's judgment
that the asbestos sources subject to this
standard are the major sources of as-
bestos emissions. In the absence of quan-
titative emission data, the Administra-
tor’s judgment was based on an natjonal
inventory of sources and emissions of
asbestos (54) and other reports (53, 55).
The asbestos emissions and emission
{actors presented {n the natfonal inven-
tory were based on information obtained
{from production and reprocessing com-
panies. This information included pro-
duction figures, estimates of control .
equipment efficiency and material bal-
ances: it did not include emissfon test
results. The major sources of asbestos
emissions were considered to fall into five
categories: (1) Mining and milling; (2)
manufacturing: (3) fabrication; (¢' de-
molition; and (5) spraying. In deter-
mining which of these major sources
should be covered by the standard pro-
mulgated hereln, the Administrator con-
sidered the effect other Federal regula-
tions wili have on the emissions from
such sources and the proximity of such
sources to the public. In addition, the
Administrator considered comments on
the proposed standard and additional
technical data not available before pro-
posal. The following paragraphs explain
these considerations and the changes
made to the standard between proposal
and firal promulgation.

The promulgated standard applies to
asbestos mlills, selected manufacturing
operations, the use of spray-on asbestos
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naaterials, demolition veerations, wd il
surfaciiig of rcadways wiin asbestos Luli-
inss. The Adminutrator wul continue to
wiveshigate  other exitling and new
saurces of asbestos cmission and if any
of them are found to be m.jur sources,
the standard will be revised W cover
them.

As apphed to mines, thez proposed
standard would have iimited the emis-
wioris from drilling cperations and pio-
Libtod visible emissions of particulate
matter {rom mine roads suriaced with
astesios tadings. The Bureau of Mines
lias prescribed health and safety regula-
tions (30 CFR 55.3) {or lie purpuse of
protecting life, the promotion of health
and safety, and the prevention of acci-
dents in open pit metal and nonmetallic
munes. As related to asbestos mines, these
1egulations prohubit persons working in
o mine from being exposed to asbestos
concentrations which exceed the thresh-
old limit value adopted by the American
Conference of Governmental Industrial
Hygienists. The regulations specify that
respirators shall not be used to prevent
persons from being exposed to asbestos
where environmental measures are arvail-
aole. For drilling operations, the regula-
tions require that the holes be collared
and drilled wet. The regulations recom-
mend that haulage roads, rock transfer
points, crushers, and other points where
dust (asbestos) is produced sufficient to
cause a health or safety hazard be wetted
down as often as necessary unless the
dust i{s controlled adequately by other
means. In the judgment of the Admin-
istrator, implementation of these regu-
lations will prevent asbestos mines from
being a major source which must be cov-
ered by the standard promulgated here-
in. Furthermore, the public is suificiently
removed from the mine work environ-
ment that their exposure should be sig-
nificantly less than that of the workers
in the work environment. Accordingly,
the promulgated standard does not apply
to drilling operations or roadways at
mine locations. .

For asbestos mills, the proposed stand-
ard would have applied to ore dumps,
open storage areas for asbestos niaterials,
tailings dumps, ore dryers, air for proc-
essing ore, air for exhausting particulate
material from work areas, and any mill-
ing operation which continuously gen-
erates inplant visible emissions. The
promulgated standard prohibits visible
emissions from any part of the mill, but
it does not apply to dumps of asbestos
tailings or open storage of asbestos orves.
The Bureau of Mines' regulations pre-
viously referenced and regulations issued
by the Occupational Safety and Hezlth
Administration (20 CFR 1910.93a} pro-
tect workers from the hazards of air con-
taminants in the work environment. The
Occupational Safzty and Health Admin-
istration regulations were promulgated
on June 7, 1972. The regulations are in-
tend2q to protect the health of empios ees
from asbestos exposure by means ¢! en-
gincering controls (i.e. isolation. enclo-
sures, and dust collection) rather than by
personal protective equipment. It is the
judsment of the Administratur that
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ke to compiy with ‘i Bu-
reau of Lines and GCocupatoaal Satery
and flealth Administration regulations to
protect the nealth of persons who v.ork
in proxantty to dumps and open storaze
crcus will prevent the dumps and siovage
areas {rom being major sources o! asbes-
tos emissions.

Thie proposed standard wou'd have an-
phiad to bu.ldings. structures, or facii:ties
within which any fabreating or manu-
.ﬁc[-mng operation is garpied opn whuch
mvoives the use of ashestos materials.
“ommnents recelved on tae proposed
standard indicated that the requiremer.ts
for fabmicating and manufacturing oper-
ation:s 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 operntions
which, in the judgment of the Adminis-
trator, are major sources of asbestos. The
promulgated standard does not cover
fadbrication operations. Of all fabrication
operations, only those operations at new
construction sites are considered to be
major sources of asbestos emissions. The
Occitpational Safety and Health Admun-
istration regulations specify that sall
hand- or power-operated tools (i.e. saws,
scorers, abrasive wheels, and drills)
which produce asbestos dust be provided
with dust collection systems. In the judg-
ment of the Administrator, implementa-
tion of these regulations will prevent
fabrication operations from being e
major source which must be covered by
the standard promulgated herein.

The proposed standard would have
prohiblted visible emissions of asbestos
particulate material from the repair or
demolition of any bullding or structure
other than a single-family dwelling.
Comments indicated that the no visible
emission requirement would prohibit re-
pair or demolition in many situations,
since it would be impracticable, {f not
impossible, to do such work without cre-
ating visible emissions. Accordingly, 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 dwelling
units, which contain friable asbestos ma-
terial. This coverage is based on the Na-
tional Academy of Sciences’ report (51
whisn states, “In genzral, sing's-family
residential structures contain only small
amounts of asbestos insulation. Demoli-
tion of industrial and commercial build-
ini,s that have been fireproofed with
asivistos-containing materinls will piove
to be an emission source in the futuve,
requiting control meacires.” Apartment
houses with four dwelling units or .ess are
cerswdered to be equivalent to single-
familv residential structures. The starnd-
ard requires that the Admin!sirator be
notified at least 20 days prior to the com-
mencement of demolitfon.

szt
Cae trobsed mandard wauid haie
lirted enmussions trom & “umier of

sourzes by stipulating thai such emis-
£12as could not exceed th2 amounis whicl
vould be emitted from the scurce .f the
source were equipped with a fabric fifter,
or, in sonme cases, a wet-coliection air-
cleaiming device. This would have required
a standardized emission-measuring tech-
nique. which is not currentiv available.
The prormulgated stancard prohibits visi-
ble emissions which conilain asbestos and
provides the option of us:ng s.ecified
air-cleaning methods. The existence of
particulate asbestos material in a gas
viream vented to the atmosphers can be
determined by collecting a sample on &
1ilter aud analyzing it by microscopy
tecliniques. The proposed standard stated
that the air-cleaning requirement would
not be niet if a number of listed faults,
¢.g., broken bags, leaking gases, thread-
bare bags, existed and it required that
collection hoppers oa some baghauses be
emptied without genersating visible emis-
sions. Comments received suggested that
this negative approach tended to make
the quality of air-cleaning overations de-
pendent upon the ablity 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
reqguires proper installat!on, use, opera-
tion. and maintenance without precisely
defilning the means to be used

The proposed standard would have
prohibited the spraying of any material
containing asbestos on any portion of
a building or structure, prohibited the
spraying of any material conlaining as-
bestos in an area directly open to the
almosphere, and limited emisstons from
all other spraying of any material con-
tatning asbestos to the amount which
would be emitted if specified air-cleaning
equipment were used. Comments re-
ccived pointed out that this standard
would: (1) Prohibit the use of materials
contalning only the trace amounts of
uchestos which occur in numerous nat-
ural substances, (2) prohibit the use of
materinls to which very small quantities
of asoestos are added in order to enhance
their effectiveness, and 3) prohibit the
use of materials in which the asbestos is
strongly bound and which would not gen-
erate particulate asbestos emissions. The
promulgated standard applles to those
uses of spray-on asbestos materials
wvhich could generate major emissions of
particilate asbestos material. For those
spray-on matertals used to insulate or
fireproof buildings. structuves. pipes, and
couduuts, the standard limits the asbestos
conlent to no more than 1 percent Ma-
terials currently used conta:n from 10-
to 50-percent astestos. The initent of tie
1-percent limit is to ban the use of ma-
terials whiclt contain significunt guanti-
ties of asbestos, but to allow the uce o!
mzterials which would: (1) Contain trace
amsunts of asbestos which cecur it
numerous natural substances, and (2
include very small quantities of asbestos
(l2ss tian 1 percent) added @ euhance
tne material's effectiveness Althoush a
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standardized refecence method hias ol
bren developed to quantitatively deter-
mine the content of asbestos in a ma-
ternal. there are acceptable methods
available, based on electron microscopy,
which independent laboratories have de-
veloped. Determinung the asbestos con-
tent of a material with these methods
costs approximately $300, and ithe results
are accurate within plus or minus 50
percent; these limits on accuracy werc
taken into account in establishing the
1-vercent limitation.

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

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

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

(1) The asbestos-materials which will
be collected in control devices and gen-
erated during demolitfon 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 sprav-applied fireproofing and insulat-
ing materials. .

In some manufacturing operations, a
inajor portion of the asbestos-materisl
collected by fabric fllters is either re-
cycied to the process or is marketed for
othier uses. For example, one asbestos tox-
tile miil recycies large quantities of
longer-fiber asbestos foi process use and
sells more than 90 percent of the rcmiun-
ing collected materials to a bralke .ininz
manufacturer. Consequetitly, o signifi-
cant portion of the increascd quantitics
of “waste'’ asbestos maicrials which will
result from the implementation of the
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siantdard will not require disposal \Whete
wsposal is requred, the Cocupatinanl
Safety and Mealth Administration rezu-
lauons (29 CFR 1910.93a(h)) require
that any asbestos wasie. consigned for
disposal, be collected and disposed of 1n
scaled impermeable bags ot other closed,
impern.eable containers. The contamiaa-
tion of ground waler supplics with asbes-
tos from landfill disposal is not consid-
ered a potential problem.

The substitution of ceramic wool. nun-
eral wool, and fiberglass for asbestos is
no. nowx known to be a problem. Tlere
15 no evidence that these materials cause
heaith cffects in the concentrations found
in occupational or ambient environments.

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

Berylium is & hazardous air pollutant
within the meaning of section 112. The
proven effects of airborne beryllium ma-
terials on human healih include both
acute and chronic lethal inhalation ef-
fecis (1, 27, as well as skin and conjunc-
tival effects (2), Insufficient 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 berylhum body burdens, and the
resulting possibiy long residence time
inay enhance the oppertunity for cancer
thduction. The Beryllium Regls'cy now
contains cver 820 proven cases ol be:yl-
Lium-related dusease 3), but since many

N
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G TR MOoat LRl due Lo ot DOsL
prios W tizeinstiiulion of controls, roper
ussessment of the period of exposure is
not always possible of, 2); ft is known,
however, that chronic berylhwum dicedse
is rssociated not onlv with activiues in-
volving extraction processes, but alzo that
64 rogstry cases resulted from exposure
dunng machining operations on nervi-
lium materials (3). There are at l2ast 45
cases of nonoccupationallyincuri~d dis-
cases on Al with the registry, of which
approximuately half have been fatal (3,
and rctrospective studies of tiie concen-
trations of berylham that resuited 1n
some casas of chronic beryllium disease
from nonoccupational exposure have
concluded that the lowest concentritiun
which produced disease was greater than
00! wg/m® and probably lecs than 0.10
pg/m? d),

In 1949, when it became apparent that
bervllium was a toxic material, the
Atomic Energy Commission adopted a
limit for beryllium concentrations in
community air (1e., 0.01 g of bervilium
per cubic meter of air averaged over a 30-
day pertod) (2), Beryllium refining com-
panies holding contracts with the AEC o
operate AEC-owned refinery facilities
and expand their own refinery capacdity
to meet AEC's heryllium 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
berythium, the refineries were no longer
subject to the AEC community ir limit.
The AEC's heaith and safety raquire-
ments, however, have continued to apply
to all AEC-owned [facllities, some of
which fabricate and assemble beryllium

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

Accordingly, the Administrntor has de-
termined that i{n order to provide an
ample margin of safety to protect the
public health from beryilium, sources of
beryllium dust, fume, or mist emissions
into the atmosphere should be controlled
to insure that ambient concentrations
of beryllium do not exceed 0.01 zg/m’—
30-duy average.

The be:Tlium standnzd covers extrac-
tion plants, foundries, ceramic manufac-
turing plants, machine shops (processing
bervilium or beryllium alloys contalning
in excess of 5 percent teryllium) and
dispasal of beryllium-containing wastes.
Aost affected berylllum sources are lim-
ited to emissions of not more than 10
grams per day. This level was determineid
thirough dispersion estimates as the T2vet
which wouwld protect ajainst the g~cur-

rence of 30-day average ambient concen-
iratisns  exceedinz 001 pp/m. Tue
sources covered by the standard are the
only kuowu oaes that could re.vitin am-
bLient berylliun concentrations In excess
of (.01 4z 10", The rssumptinns and eyna-

SR kool Lo ivtdhe (22 Jdozession
timales are given [t e Baeizround In-
{oarmation Repott ior Asbestos, Baryl-
liwa, and Mercury (APTD-0751,, pub-
lisited at the time the siandards wcere
Droposed.

tocket testing faciiities are required
to megt the limit of 75 microgram-min-
utes per cubic meter, accumulated dur-
ng ary period of 2-consecutive weeks.
Tne Lmit for rocket testing faciiities s
the same as that developed in 1566 by
the Committee on Toxicology of tiie Na-
tional Academy of Sciences for protec-
ticn of off-site personnel {rom iutermit-
tent exposures to soluble beryllium com-
pounds arising from the firing of rocket
motots (1).

The proposed standard did not include
a piovision on open purning of berylhum-
contailning waste. The promulgated
standard includes a ban on open burning
of beryllum-containing waste. Tius
change was made bLecause in{ormation
received after ptoposal indicated that
such sources can causc ambient concen-
trations of berylium in excess ol 0.01
#gsin* and because it is not possible to
control the emissians from open burning.
Thne protnulgated standard does aliow
dispasal of beryllium-containing waste
in incinerators which are controlled so
as not to exceed the 10-gram-per-day
himit. The disposal of beryllium-contain-
ing explosive waste {s included in the
standard covering rocket testing.

The proposed standard would have
covered all machining operations which
e olloys containing any amount of be-
ryliium. Comments were received which
cidimed that numerous machining opera-
tions use alloys containing low concen-
trations of beryllium and do not cxceed
the 10-gram-per-day emission limita-
tion. An Investigation of these com-
ments revealed that alloys which include
beryllium either contain a large amount
(greater than 60 percent) or a smsall
amotnt (less than § percent), and that
approximately 8,000 machining opera-
tions use the low beryllium content al-
loy's. Tests were conducted by the Agency
to determine the beryllium emissions
from the operations which use the low
besyvilium content alloys (e.g. stamping,
tube drawing. milling. and sawing). The
results indicated that even i the emis-
sions were vented to the outside air,
which they ordinarily are not, they would
b2 sigriificantly below the 10-gram-per-
day emission limitation. After consider-
fnr these vesults and the administrative
turden {f the standard applied to such
a large number of sources, the provosed
siandard was changed to exempt the
machining operations which use alloys
containing less than S-percent ber: tirum.

Tue proposed standard would have al-
Jowed all sources of beryllium to choose
hetween meeting tae 10-gram-per-day
emizxion timit and compiybig by use of
ambicnt monitoring to insure that the
091 .g/m’ 20-dayv uverage is nevor ex-
creded. After reconridering the proj-c-ed
siundvd and the ¢ifsulty inhercnt in
~ing ambient air guzl:ty data. os op-
p3>-dd to emission cala, as a regulatory
tean I, was decided to limit the use of
ambirnt data as 4 means of compliance
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to those sources wiich have demon-
stiated over o reasonable past period
that they can meet and have met the
ainbient 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 Admunistrator's satisfaction that the
0.01 ug/m’ level can be met in the vicinity
of the source. A minimum of 3 yeats of
data was judged to be necessary to dem-
onstrate that the ambient guideline of
0.01 pg/m’® (30-day average) can be met
because of the possibility of monthly,
seasonal, and even annual variations in
ambient levels caused by varviations in
meteorology and production. The exist-
ing sources which could qualify or this
option are four beryllium extraction
plants and, possibly, a small number of
machine shops. These sources were de-
signed or modified to facilitate compli-
ance with the 0.01 gg/m ambient limit.
The potential environmental impact of
this standard was evaluatced and il was
conciuded that the standard will! not
cause any adverse effects. Berylliwm is
a very expensive material, and most gas
streams emitting significant quantities
of beryllium are controlled with high et-
ficiency dry collectors, and the collected
material 18 recycled or sold back to the
primary producers. Wet collectors are
rarely used strictly as an air pollution
control device, but more often as an ex-
traction process control device allowing
recycle of waste liquids to the process,
Absolute filters are often used as final
filters and collect small quantijties of
beryllium from very low concentration
gos streams. These fiiters are usuelly
buried in company owned or segregated
dumps or stored in unused mines or
buildings. Most of the solid wasles are
prepackaged prior to burial to prevent
escape of beryllium to the environment.
Although the standard is not based on
economic considerations, EPA Is aware of
the economic impact (§) of the stand-
ard. Since most of the sources of heryl-
Hum emissions are already controlicd and
in compliance with the stondard, the
economic impact will be very small,

RIFVEXENCES

1. Committee on Toxicology. National Acad-
emy of Bclences: Alr Quality Criteria for
Beryllium and Itz Compounds. Report pre-
pared under contract to the US. Public
Hesalth Service (Contract Nlonr-291(Gl)),
‘Washington, Macch 1, 1068,

2. National Institute for Occupational
Safety and Health: Occupstional Exposure to
Beryllium (Criteris for a Recommenden
Standard). Washington, U.B. Department of

Hesltly, Education, sad Welfare (DPHS,
HSMHA), 1972 (HSM 72-10268).
3. Massachusetts General Hospital, TS,

Berylitum Case Registry, Boston, Masss.

4. Eisenbud, M, R. C. Wantr, C. Dustan,
L.T. SBteadinan, W. B. Harris, and B. 5. Wnlf:
Nonoccupational Berriliosis. J. Oud. Hyg.
Toxi~ol,, 31, 282-294, 1949,

5 Research Triangie Institute: Compre-
hensive Study of Specified Air Pallution
Sources to Assess the Ergnonmiic Impact ot Alr
CQua'ity Standards—Asbestos, Beryluam, Mer-
cury. Report prepared under contract to the
Eavironmental Protection Agency (Coniract
No. 68-02-0088) . August 1972,

FEDERAL RICISTER, VOL 38, NO 66—FRIDAY, APRL &, 167

AU _EDd AW ACUULAHIWUIND

Merctny

Mercury is a hazardous air poliutant
within the meaning of section 112. Ex-
pasure to metallc mercury vapors may
cause central nervous system injury, and
renal damage (I, 3). Experience with
mercury vapor comes almost exclusively
from animal expceriments and industnal
exposures. Animal (rat) data indicate a
rick of accumulation in critical syslems
upon prolonged exposure, with a poten-
tial, for example, for selective brain dam-
age (2, 3). Prolonged exposure to about
100 microgzrams 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-bormne
burdens. An expert group concluded,
based on Its analysis of several episodes
of mercury poisoning in Japan, that 4
misrograms of methylmercury per kila-
grom of bodyweight per day would result
in the intoxication of a sensitive adult:
application of a safety factor of 10 yieided
an acceptable exposure of about 30 mi-
crograms per day for a 70-kjlogram man,
and this level 1s also believed to pravide
satisfactory protection against genetic
lesions, and poisoning of the fetus and
of children (¢).

It should be noted that methylmercurs
is considered to be by far the most haz-
ardous mercury compound, particularly
via the ingestion of fish in which {t has
been concentrated through the [food
chain, (3, 5}, The Environmental Protec-
tion Agency, in view of the present lim-
ited knowledge as to the effects of in-
haled mercury in the general population,
and in order to best gssure the requisite
“ample margin 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
estiniated that from average dints, over
a considerable period, mercury intakes of
10 micrograms per day may be expected
(6), so that,'in order to restrict total
intake to 30 micrograms per day, the
average mercury intake from air would
have to be limited to 20 micrograms per
day. Assuming inhalation of 20 cubic
meters of alr per day, the air could con-
tain an average daily concentratlion of
no more than 1 microgram of mercury
per cubic meter.

The standard promulgated herein reg-
ulates the only two sources, mercury ore
processing facilities and mercury cell
chlor-alkali plants, which have becu
found to emit mercury in & imanner that
cculd cause the ambient concentration w
exceed the inhalation effects limits of 1
microsram per cubic meter. The stund-
wid hiumnits emissions from these [ucilities
to riot more than 2,300 grams per dav.
Tie enussion limit of 2300 grams per
doy was derived from dispersion esti-
mates as the level which would protec:
wgamsl the violation of an average daily
emhient concentration of 1 microgrim
rer ¢ ubic meter. The assumptions and

Refrrences a cnd aof article,

vptalions used to make the dispersion
estimales are given in the Backzround
Information Report for Asbestos, Beryi-
l;um. 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-
struct the cell room so that accurate
source tests can be made or employ
housekeeping and maintenance practices
that minimize mercury emissions from
the cell room. Source test data and cal-
culations have indicated that when such
practices are used, 1,300 grams per day
is a reasonable estimate of emissions
from the cell room. Therefore, when this
option 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
determined by the EPA reference method
or EPA-approved substitute methods.
Where a chlor-alkall plant chooses the
housekeeping and maintenance practices
option. determination of compliance of
the cell room emission will be based on
the use of EPA-approved practices. A list
of approved practices may be obtained
from EPA on request to regional offices.

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

Some of the changes suggested In writ-
ten comments and public hearing testi-
mony were considered by EPA but not
made. The most significant one involved
the environmental chemistry of mercury,
that is, environmental mercury (n the at-
mosphers is transformed to mercuric
oxide by the action of ultraviolet radia-
tion, and since mercuric ‘oxide is not as
toxic as elemental mercury, the stand-
aurd should be less stringent. This argu-
ment {s based on laboratory experiments
under controlled conditions with gener-
cted radiation. The reaction cited in the
testimony occuls when elemental mey-
cury is iiradiated with ultraviolet liaht
with a wavelength of 2,537 angstiom (A).
Naturallv ocewrring ozone in the upper
atniosphere absorbs light in the ultra-
viclet reqion below 3,000 A; (7) hence the
wevelength of ultraviclet necessary for
the reaction is absent in the ambient at-
mo.phere, and the reaction does not pro-
ceect at as high a rate as imphied by the
submitted testimony. Field measurements
of bath mercury vapors and particulate
mercury in ambient alr indicate that as
mitich as 98 percent of the mercury de-
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Thie Environmenta: Protection Agency
reccinizes that mercury and its com-
pwunds constitute a mnultimedia conta-
pounds constitute a muitimedia contam-
shulion problem, fc. strong evidence
alter its natural distiidution in the en-
vironment: that such uses may cause or
hasten additional deposits 1nto water
or soli over and above those occurring
naturally, therchy bhuilding up environ-
meutal concentrations; and the mercury
Jevels accurnulate in the biota, with the
result that potentially dangerous residue
levels are reached in foods consumed by
man and animals.

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

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

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

The use of adsorption beds Is a highly
efficient control method for removing
mercuwry from gas streams. Two primary
iypes are available: (1) Chemically

treated activated carbon beds, and (2)

molecular sieves. Most of the mercury
collected by activated carbon can be re-
claimed by retorting the carbon but this
usually destroys the carbon structure
and necessitates disposal Some small
a:nount of residual mercury will remain
with the carbon, but it i tightly bound
and is not easily transferred into the atr
0T water. Regenerative molecular sleves

e+ e mhw b s et
hecaise e atevss ooy e 1o
in place without rewirting ab
rewscid miny times.

Atthoutn the standard was not based
on economic considerations. FPA s
aware of the impact (8) and comsiders it
to be reasonable. Because mnercury is an
international commodity, world prices
determine the fortunes of the domestic
mercury mining industry. Historically,
mercury prices fluctuate greatly in re-
sponse to small changes in demand or
supply. Domestic mercury mines are con-
stdered high-cost producers in relation to
foreign producers. Because the average
ptice has dropped from $404 per flask
in 1969 to approximately $320 currently,
the number of domestic mercury mines
in operation has dropped sharply from
109 in 1969 to six or seven in March 19'73.
As long as the price of mercury remains
below marginal costs of production (gen-
erally about $400), the remaining domes-
tic mines will be ill equipped to absorb
any cost increases.

The total chlor-alkali industry com-
prises 68 plants. Approxirnately 23 are
mercury cell plants and account for
about 27 percent of the US. production
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 chiorine, and
perhaps faster. Prices for chlorine and
sodium hydroxide have been rising
steadily through the sixties into 18971.
Based on these trends, the cost of control
to comply with the mercury standard will
be passed forward to the consumer. Use
of these two basic commodities is so di-
verse that any price increases will be
well dispersed through all manufacturing

activities.

Can e
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GELNERAL ProviSIONS

Tha standards promuigated below are
applicable to new, modified, and existing
sotrces. Any new or mod:led source must
compily with the standards upon begin-
ning operation. Any existing source must

ays afier promulgation, unless a waiver
oi comphiance 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 maore time to complete the
information required. Appendix A was
added to provide sources a description
and format of the information required.

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

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

The Administrator may grant an exist-
ing source a waiver, permitting a period
of up to 2 years for compliance, provided
that steps will be taken during the waiver
periaod to assure that the health of per-
sons will be protected from imminent
endangerment and provided that such
peviod is necessary for the installation of
cantrols. To be granted a waiver of ram-
pliance, a source must submit a writton
request to the Administiator and pro-
vide certain information to assist the
Administrator in maxiag a judrment.
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*20 RULES AND REGULATIONS
forred methods of sampling and analyz-
tng used to determine compliance. The
reference methocds for berylhium and
mercury are included in appendix B to
this part. An equivalent method is any
method of sampling and analyzing which
has been demonstrated to the Admin-
istrator's satisfaction to have a con-
sistent and quantitatively known rela-
tionship to the reference method under
specified conditions. An alternative
method is any method of sampling and
analyz:ing which does not meet all the
critena [cr 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 beryliium
is included in appendix B hereto. ,

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

Pursuant to section 112¢d) (1) of the
act, the Environmental Protection
Agency intends to delegate the author-
ity to implement and enforce national
emission standards (except with respect
to stationary sources owned or operated
by the United States) for hazardous air
poliutants 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, beryluum,
and mercury are hereby promulgated ef-

Vithin 80 days afcer receiving a request,

the Administrator will notify the owner

cor operator of approval or intention to
deny the waiver. Any waiver of com-
pliance granted by the Administrator will

" be in writing and specify conditions the
source must meet during the waiver
period, 1{ the Administraior intends to
deny & request, the owner or operator
will be given a specified time to provide
additional information or arguments
prior to final action on the request. Final
action on a request will be in wT:ting by
tiie Administrator, and if denied. will in-
clude reasons for denial.

The President may exempt any new,
modified, or existing stationary source
from compliance with the standards for
a period of up to 2 years, proviced the
technology s not avallable to i r.plement
the standards and the operatier of such
source is required for reaszons of national
security. Also, the President may grant
exemptions for additiong: peciods of 2
Years or less. .

The construction of & new snurce or
modification ol an exlsting ource cov-
Tred by these standards camuiot 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 inteation to
deny approval. If the Administrator in-
tends to deny approval, a specified time
will be given to provide addilionad 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-| fective upon promulgation (April 6.
ministrator’s approval is not required be- \ 1973).
fore beginning such operations. Section Dated: March 30, 1973.

112(c) (1) of the act specifies that no
person may construct any new source or
modify any existing source “* * * unless
the Admintstrator finds that such source
if properly operated will not cause emis-
sions in violation of such standard.” The
demolition and spraying provisions are
expressed in terms of procedures to be
followed. Therefore, \f 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
miust be submitted within 30 days after
tha change, except where the change is
considered a modification. Then the. re-
quirements for a modified source are
applicable.

Three terms are associated with deter-
mining compliance by means of source

Roserr W, Pri,
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

Applicabiiity.

Definitions.

Abbreviations.

Address.

Prohibited sctivities.

Determination of
modification.

Application for approval of construc-
tion or modification.

Approval by Administrator.

Notifticstion of startup.

Source reporting and waiver request.

Walver of compliance.

Emission tests snd monitoring.

Waiver of emiss.on tests,

Source test and analytical methods.

61.15 Availability of {nformation.

€1.16 State authority.

Subpart B—Nations! Emission Standerd for

Sec.

61.01
61.02
61.03
61.04
8105

61.06 constructon or

81.07

61 08
61 DY
6110
61 11
61.12
6113
611t

testing: (1) Reference method, ¢2) Asbestes
equivalent method, and (3) zlternative 61320 Applicabiity.
method. Reference methods are the pre- 61.21 Definttions.
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Sec.

6i 22 Emission standasd.

6] 23 Alr cleaning.

61 2¢ Reporting.

Subpart C-—National Emission Standard foe
SeryHium

Applicability.

Definitions.

Emission standard.

6133 Stack sampling.

6134 Arr sampling.

Subpart D—Ngstional Emission Standard for
Beryllium Rocket Motor Firing

Applicability.

Definitioas.

Emission standard.

Emission testing—rocket firing or pro-
peliant disposal.

61.44 Stack sampling.

Subgpart E—National Emiamssion Standard for
Mercury

Applicability.

Definitions.

6152 Emission standard.

61 53 Stack sampling

Appendix A—Compliance Status Information.

Appendix B—~Test Methods.

Metiod 101—Reference method for determi-
nation of particulate and gaseous mercury
emissions from stationary sources (alr
streams}.

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

Method 103—Beryllium screening method.

Method 104—Reference method for determi-
nation of beryllium emissions from sta-
tionAry sources,

AurHORITY: 42 U.S.C. 1857c-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 Debfnitions.

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

(a) “Act” means the Clean Air Act (42
U.5.C. 1857 et 5eq.).

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

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

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

(e) "Compliance schedule' means the
date or dates by which a source or cate-
gory of sources is required to comply with
the standards of this part and with any
steps toward such compliance which are
set forth in a waiver of compliance under

010791

61.30
6131
6132

61 40
G1.41
61 42
6143

61.50
61 51
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(O Chastruction” Meat < "lbiicason,
craciton. oo installation o & .tationary
soutce.

1oy “Edective dnte” is the date of
nromiuigation 1n the FEozrRat RECISTER
ol an avplicable standard or other regu-
Iat:on under this part.

hr "Zauivalent nethod” means any
methed of sampling and analyzing for
an ar palletant vhich has been demon-
~toaled to the Administrator's satisfac-
tiuon to have a consistent and quantita-
tively known relationship to the reference
nwethad. under specified conditions.

(v “Existing source” means any sta-
tionary sourcze which is not a nnew source.

tj) “"Modification” means any physical
change 1. or change in the method of
operation of, a stationary source which
micreases the amoun: of any hazardous
nir poilutant emitted by such source or
which results in the emission of any
hazardous air pollutant not previously
emitted, cxcept that:

(1Y 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:

{i) An increase {n the production rate,
if such increase does not exceed the op-
evating design capacity of the stationary
source;

(i) An increase in hours of operation.

tk) “New source’’ means any statlionary
source, the construction or modification
of which is commenced after the publi-
cation in the FrperaL REGISTER of pro-
posed national emission standards for
hazardous air pollutants which will be
applicable to such source.

(1) “Owmer or operator” means any
person who owns. leases, operates, con-
rols, or supervises a stationary source.

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

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

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

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

§ 61.03 Abbreviations.

‘The abbreviations used in this part
have the following meanings:
*C—Degrees Centigrade.
cfm—Cubic feet per minute.
[’ —Square feet.
1 —Cubrt feet.
*F~Degrees Fahrenheait.

in—Inch.
1—Later.
ml—Mailliliter.
*{—Molar.

m —Cubic meter.
nm—Nanometer.
oz—Ounces.

v, v—Volume per volume.
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A —tigrrare vards.
—yvater paxe.
m‘~lz—l nches of mercury.
inH O==Inches of waler,
g-—C:1ams.
ma—>\ulirrrams.
N—Normal.

R —Dearee Rankine.
min—M:nute
sec—Second.
avg —Average.

I D —Inside diameter.

O D —Qutside diameter.
pa—>MNlicrograms (10" gram).
. —Pevcent.

Ha—NMNlercury,
Be—Beryllium.

§61.0%  Address.

All requests, reports, applications, sub-
mittals, and other communications to
the Administrator pursuant to this part
shall be submitted in duplicate and ad-
dressed to the appropriate regional office
of the Environmental Protection Agency.
Lo 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 Bullding. 26 Federal Plaza (Foley
Square), New York, N.Y. 10007.

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

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

Region V (Illinois, Indiana, Minne-
sota, DMichigan, Ohio, Wisconsun),
1 North Wacker Drive, Chicago, Il
60606.

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

Region VII (Iowa, EKansas, Missouri,
Nebraska), 1735 Baltimore Street, Kan-
sas City, Mo. €4108.

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

Region IX (Arizona, California.
Hawaif, Nevada, QGuam, American
Samoa', 100 California Street, San

Francisco, Calif. 94111,
Region X (Washington, Oregon. Idaho,

Alaska), 1200 Sixth Avenue, Seattle.
Wash. 98101,
§ 61.03 Prohibited activities.

a) After the effective date of any

standard prescribed under this part, no
owner or operator shall construct or mod-

iy any Stalionary SOUrCe subject [0 such
:h’ll’ﬂs\r 1, AIOUE ! Z’.\E oBEammg “XICLC“
gQQrO\ aT oI tRe AQTINIsTALOr I 1CLoTe s

S SUDDAIL _eXCEepL unacr an

gxe'n-lion granted by the Presiden
under section YIZ(cIT2) ol the act.

Sources. the constructicn or modification

cioanieh o smmencsd cfree iz publica-
ton 22l ol tne sandurds prupovsed (o
be applicaole to ruch sourse, are subject
to thus pronibition.

thy After the efifective date of any
siandard prescribed under tihis part. no
owner or operator shall operate aity new
source n violation of such standard ex-
cept under an exemntian granted by the
Presuient under sectiun 112(¢) (2) of the
act.

fc) Minety days after the 2T2ctive date
of any standard prescribved under this
part, no owner or ope:ator shuall opera:e
any existing stationary source in vioja-
tion of such standard, except under a
waiver granted by the Administrator in
accordance with this suapsart or under
an exemption granted by the President
under section 112(c) (2) of the act.

«(d) No owner or operator subjact 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 construclion
or modification.

Upon written application by an owner
o T TR A AT e et
~termination of whether actions takel
or_intended to be faken by such ogwper

evaluate an ﬂFq 1cation, not F e owner

Or operalor o 1S deierminaiion.

§6l1.07 .App!iulion for approval of
construction or modification.

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

(b) Each application shall include:

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

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

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

§ 61.08  Approval hy Administentor.

fay Tne Administrator will, within 60
ddavs ol receipt of sufficient information
to evaluate an application under § 61.07,
rotify the owner or operator of approval
or inicntion to deny approval of con-
struclion or modification.

th) Tf the Administrator determines
that a stationary source for whicih an
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Sex

azniieatiun pursuant to § 61.97 was sub-
miited xill, it properly operaled. not
cau<e emissions in vioiation of 8 stand-
ard he will approve the construction or
modidication of such source.

(¢) Prinr to denying any application
{er approval of construction or modifica-
tion pursuant to this section, the Admin-
1=trator will notify the owner or operator
mAaking such application of the Admin-
i"lrator’s intention to issue suiich denial,
trzether with:

(1) Notice of the information and
firdings 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 Admunistrator shall
sveci{y. additional information or argu-
tnents to the Administrator prior to final
action on such application.

(d) A final determinatice to deny any
application for approval wili b= in writ-
ing and will set forth the specific zrounds
on which such denial is based. Such final-
determination will be made within 60
days of presentation of add:tionai infor-
mation or arguments, or €0 cays after
the final date specified for presentation,
if no presentation is made.

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

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

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

§ €1.09 Notification of atartup.

. (a) Any owner or operator of a source

which has an initial startup after the

effective date of a standard prescribed

under this part shall furnish the Admin-

istrator written notification as follows:
1) j i ici

A_natification of fhe apticipated
itja] startup of the source not
V. 3 ay’

§ 61.10 Source reporting and waiver re-
!Illul.

(a) The owner or opcrator of any
existing source, or any new source to
which a standard prescribed under this
part is applicable which had an initial
startup which preceded the eficctive date
of a standard prescribed under this part
shzll, within 90 days after the effective

Gals, provide Ihe TOToWing Inicrmation
"mmﬁﬁm
(1) Name and address of the owner

or operator.

t2) The location of the source.

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

(4) A brief cdescription of the nature,
size, design, and method of operation of
the stationary source including the op-
eratiny design capacity of such source.
1dentify each point of emission [or each
hazardous pollutant.

FEDERAL REGII IV,
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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 ol the report.

(6) A description of the existing con-
trol ecwpment for each emission po:nt.

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

(1) Secondary control device(s)
each hazardous pollutant,

1112} Estimated control efficiency (per-
cent) for each control device.

(7) A statement by the owner or oper-
ator of tae source as to whether he can
comply with the standards prescribed in
this pa1t within 90 days of the effective
date.

tb) 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

for

- shall include the following information:

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

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

(1) Dzte 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:

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

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

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

(3) A description of interim emission
contrel 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 resuit from modifica-
tion of the source, as defined In § 61.02
(§), the provisions of § 61.07 and § 61.08
are applicable.

(d) The format for reporting under
this section is included as appendix A of
this part. Advice on reporting the sta'us
of compliance may be obtained from the
Adminicirator.

§ 61.11 YWaiver of compliance.

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

(b) Such waiver will be in writing and
wiil:

(1" Icentify the stationary source
covered.

t2) Specify the termination datc of
the waiver. The waiver may be terini-
nated <t an earlier date if the conditions

VoL, 38, MO, 54--TR'DAY, APTIL 5, 12

st dnad under pavagraph G5 (3 of this
section ave nol met.

t2» Specily dates by which steps to-
naid complance are to be taken: and
impose such additional conditions as the
Admiristrator determines to be neces-
sary to assure installation of the neces-
sary controls within the waiver penad.
and to assure protection of the health
of persons during the waiver period.

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

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

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

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

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

§ 61.12 Emision tests and monitoring.

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

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

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

. (2) Bafe sampling platform(s).

(3) 8Bafe access to, sampiing plat-
formi(s).

(4) Utilitles for sampling and testing
equipment.

§ 61.13 Waiver of emission tests.

(a) Emission tests may be walved
upon written application to the Admin-
istrator if, in his judgmeat, the source
{s meeting the standard, or i the source
{s operating under a waiver of compliance
or has cequested & waiver of compliance.

(b} Il application for waiver of the
emiscion test 1s made, such application
shall accompany the information re-
quired by § 61.10. The appropriate form
is contalned in appendix A w0 this part.

(¢c) Approval of any waiver grantec
pursuant to this section shall not abroe-
gnte the Administrator's authority under
the .ct or in any way prohibit the Ac-
ministrator from later canceling such
wawver. Such cancellation will be made
cl,; afier notice 1s given to the owner
or operator of the source.

73

010793



Sourre tesd iwnd wnals ieal methi.

Salat
l:!‘i-
1ay Methods 101, 102 and 104 in ap-
vendix B to this part shall be used for
all source tests required under this part,
unless An equivalent metnod or an al-

ternative method has been approved by .

the Administrator. )

(b) Method 103 in appendix B to this
part is hersby approved bty the Admun-
ystrator as an alernative method for
sources subject to § 61.32¢(ad and £ 61.42
tbr,

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

€ 61.13  Availability of informuation. -
(a) Emission data provided to. or oth-

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

§ 61.16 State authority.

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

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

(2) Requiring the owner or operalor
of a stationary source, other than a sta-
tionary gource owned or operated by the
United Staltes, to obtain permits, licenses,
or approvals prior to initjating construc-
tion, modification, or operation of such
source.

AULES AND REGULATIONS

Subpant 3-—lational Timission Standard
ior Asbestos

§ 6020 Applicability.

The provisions of tliis subpart are op-
plicable to those sources specified 1n
§6122.°
£ 61.21 Dehinitions,

Terms used in this subpart are cefined
in the act, in subpart A of this part, orin
this section as f{allows®

«a) “Asbestos’' means actinolite amao-
site, anthophyllite, chrysotile, crocidolite,
tremolite.

(b *“Asbestos material” means as-
bestos or any material containung as-
bestos

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

“td» *“Asbestos tatlings" means any
solid waste product of asbestos m:n:ng or
milling operations which contuns as-
bestas.

(e' "Outside air” mearns the air out-
side buuldings and structures.

tf) “Visible emissions’” means any
emissinns which are visually detectable
without the aid of instruments and which
contain particulate asbestos material.

§ 61.22 Emission standard.

(a) Asbestos mills: There shall be no
visible emissions to the outside air from
any 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

tb) Roadways: The surfacing of road-
ways with asbestos tailings is prohibited,
except for temporsry 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-
faring.”

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

(1) The manufacture of cloth, cord,
wicks, tubing, tape, twine, rope, thread,
yarn, roving, lap, or other textle ma-
tertals.
€21 The manufacture of cement prod-
ucts.

(3) The manufacture of fireproofing
and insulating materials.

4) The manufacture of (friction
products.

(§) The manufacture of paper, null-
beard. and felt,

€6} The manufacture of floor tile.

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

¢8) The manufacture of plastics and
ribber materials.

9y The manufactnre of chicrine.

{+ Demolition: Any owmner or cpeii-
tor of a demolition operation who intends
to democlish any institutional, commer-
cial, or industmal building (including
apartment buildings having more (han
four dwelling units), structure, facility,

{82

mstnllation, or pothon tiereol cohioi
contauns any boiler, pipe. or lcad-sup-
rorung structural member that 1s :nsu-
lated or fireprooted with frianle a:bestus
matenai shall comply with the require-
ments set forth in this paragraph.

(1) Nolice of iitention to demolich
shall be provided to the Admunustrator
at least 20 days prior to commencement
of such demolition or anytime prior to
commencemer.t of demoiition subject to
paragraph (d: «4) of this section.

Such notice shall include the following
information:

t1» Name of owner or operator.

(11) Address of cwner or operator.

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

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

‘v) Scheduled starting and completion
dates of demolition.

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

“.tvil) Procedures to be employed to
meet the requirements of this paragraph.
+2) The following procedures shall be
used to prevent emissions of particulate
asbestos material to outside air:

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

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

(iii) No friable asbestos debris shall be
dropped or thrown to the ground from
any building, etructure, facility, or in-
stallation subject to this paragraph or
{from any floor to any floor belowx. For
bulldings, structures, facilities, or in- -
stallations, 50 feet or greater in height,
Iriable asbestos debris shall be trans-
ported to the ground via dust-tight
chutes or containers.

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

(4) Any owner or operator of a demoli-
tion operation who intends to deniolish &
buulding. structure. facility, or jnstalla-
tion to which the provisions of this para-
£raph would be applicable but which has
been declared by proper State or local
authornity to be structurally unsounc and
winch isin danger of imnunent collap:e
is exemipt from the requirements of this
parannaph other than tne reporting re-
quirements specified by paragraoh «d¢
‘1 of this section and the wetling of
frieble asbestoe debris at specified by
puegraph (ds(3) (i of this section.
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(e) Spraving: There shall be no visible
emissions to the outside 2iv from the
spray-on application of materials con-
taining move than 1 percent usbestos, on
a dry veight basis, used to insuiate or
fireproof equipment and nachinery, ex-
cept as provided in paragrapn (0) ol this
section. Spray-on materials used to insu-
late or fireproof buildings, structures,
pipes, and conduits shall contain less
than 1 percent ashestos on a dry weight
basis.

(1) Sources subject to this paragraph
are exempt from the requirements of
§61.05w@),§6107 and §61.09.

(2) Any owner or operator who intends
to spray asbestos materials to insulate or
fireproof buildings, structures, p:pes, con-
duits, equipment, and machinery shall
report such intention to the ndminiztra-
tor at least 20 days prio- t> ilie com-
mencement of the spray:ng overaiion.
Such report shall include the Ioliowing
information:

(i) Name of owner or opernior.

i1y Address of owner or ore:ator.

(iii) Location of spraying operation.

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

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

§ 61.23 Air-clcaning.

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

(a) Fabric filter collection devices
must be used, except as noted in para-
graphs (b) and (c) of this section. Such
devices must be operated at a pressure
drop of no more than ¢ inches water gage,
as measured across the filter fabric. The
airflow permeability, as determined by
ASTM method D737-69, must not exceed
30 ft’/min/ft* for woven fabrics or 35
1t*/min /{t* for felted fabrics, except that
40 f¢'/min/ft* for woven and 45 ft/
min/ft' for felted fabrics is allowed for
filtering air from asbestos ore dryers.
Each square yard of feited fabric must
weligh at least 14 cunces and be at least
one-sixteenth inch thick throughout.
Bynthetic fabrics must not contain fill
yarn other than that which (s spun.

(b) If the use of fabric filters 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
water gage pressure.

(c) The administrator may authorize
the use of filtering equipment other than
that desciibed in paragraphs (2) and (b)
of this section if the owner or operator
demonstrates to the satisfaction of the
administrator that the filtaring of par-
ticulate asbestos material is equivalent
to that of the described equipment.

(d» All air-cleaning equipment au-
thoiized by this section must be properiy
installed. used, operated, and maintained.
Bypass devices may be used only during
upset or emergency corditions and then
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only for so long as it lakes to shutl doun
the operation generating the particulate
asbestos material.

§ 61.21 ZReporting.

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

(a7 A description of the emission con-
irol equpment used for each process;

tb) Il a fabric Alter device is used to
conirel emissions, the pressure drod
aci10ss the fabric filter in inches water

age.

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

(2) If the fabric filter device utilizes
a falted fabric, the density in oz/yd’, the
minimum thickness in inches, and the
airflow permeability in ft*/min/ft’.

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

Subpart C—National Emission Standard
for Beryllium
§ 61.30 Applicability.

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

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

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

§ 61.31 Debinitions.

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 weighta or con-
centrations apply to beryllium only,
excluding the weight or concentration of
any associated elements.

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

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

(d> “Machine shop” means a facility
performing cutting, grinding, turning,
homing, milling, deburring. lappinz.
electrochemical machining, etching. or
other simiiar operations.

{(¢) “Ceramic plant” means a manu-
factunng plant producing ceramic 1tems.

¢({» “Foundry” means a facllity en-
gaged in the melung or casting of
bervllium metal or alloy.

(g) ‘ Beryllium-containing waste”
means  material contaminated with
beryliium and/or beryllium compounds
used or generated during any process or
operation performed bv a source subjuct
to this subpart.

hy “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.

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

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

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

§ 61.32 Emission standard.

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

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

(1) Approval of such requests may be
g;ax:ued by the Administrator provided

at:

(1) At least 3 years of dsta is avail-
able which in the judgment of the Ad-
ministrator demonstrates that the fu-
ture ambient concentrations of beryllium
in the vicinity of the stationary source
will not exceed 0.01 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.

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

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

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

(b) Method of sample analysis.

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

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

‘) Ground elevations and height
aboe ground of sampling inlets.

/) Plant and sampling srea plots
showing emission points and sampliug
sites. Topographic features significantly
affecting dispersion including plant
building heights and locations shall be
included.

1¢g) Information necessary for esti-
mauating dispersion including stack height,
inside diameter, exit gas temperature,
exil velocity or flow rate, and beryllium
concentration.

th) A description of data and proce-
dures (methods or models) used to de-
sizn the air sampling network (i e., num-
ber and location of sampling sites).
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e At saanphine data indicnting beryl-
hiam concenlrations in Lthe vicinity of the
stationary souice for the 3-year peitod
specified in paragraph (b (b of tlus
secten. This daia shali be preseunted
chronoclogically and inciude tixe hetyl-
hum concentration and location of each
indiniduct sample taken by llie nelwork
and the corresponding 30-day average
bervllium concentrations.

(2 Withun 60 davs afler receiving
such report, the Administirator will notify
tlie ovmier or operator in writing whether
avproval is granted or denied Pior to
denving approval to comply with the pro-
visious of paragraph (b) of this section,
tine Administrator will consult  with
representatives of the stationary source
for which the demonsiration report was
submitted.

(c} The burming of beryllium and’/or
bervllium-containing waste, except pro-
pellants, is prohibited except in incinera-
tors, emissions from which must comply
with the standard.

§ 61.33 Stack sampling.

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

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

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

(b) 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.

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

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

(e} Records of emission test results
and other data needed to detcrmire total
emissfons shall be retained at the source
and made available, for inspection by the
Administrator, {for a minimum of 2 years.

£61.31  Air campling.

(a) Stalionary sources subject to
§ 61.32(b) shall locate air san.pling sites
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fiv eromdance wath o pian approved by
the Admnistrator. Suchh sites shalj be
1ocated :n such a manner o is caleulated
to detrct maximum concentrations of
bervihiuim an the ambient air.

fhy Al monitoring sites shall be op-
e1ated continiously except for a renason-
able time allowance for instrument main-
tenance and cahbration, for changing
filtsrs. or for replacemet of ecquipment
NCCINE MAjor repair.

(c) F:lters shail be analyzed ard con-
ceitrations calculated within 33 cays
after fiters are collected. Records of
concentrations at all sampling sites and
other data needed to determine such con-
centrations shall be retained al the source
and made available, for inspection by the
Admmustrator. for a minimum of 2 years.

«d¥ Concentrations measured at all
sampling sites shall be reported to the
Admunustrator cvery 30 days by a regis-
tered letter.

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

Subpart D—National Emission Standard
for Beryllium Rocket Motor Firing

§ 61.40 Applicability.

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

§ 61.41 Definitions.

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

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

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

§ 61.42 Emission standard.

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

(b) I combustion products from the
firing of beryllium propellant are col-
Jected In a closed tank, emissions from
such tank shall not exceed 2 grams per
hour and a8 maximum of 10 grams per
day.

§ 61.43 Emission testing—rovket firing
or propeliant di-panal.

(a' Ambient air concentrations shall
be measured during and after firing of a
rocket motor or propellant disposal and
in such a manner that the eflect of these
emissions can be compared with the
standard. Such sampling techninques shait
ke npproved by the Administrator.

() All samples shall be analyzed and
results shall be calculated within 30 dajs
aftcr samples arc taken and before any
subsequent rocket motor firlng or pro-
pellant disposal at the given site. All re-
sults shall be reported to the Adminis-

rator by a registered letter dispatched

NG¥

Lefore the cluse o the niext basiness (o
f3lowing decermiination ef suihy resulis.
(¢c) Fecords of aur samping tast rescles
and cthner data needed to celernune jni-
tegrated intermittent coucentrations
«hatl be retawned at the source and made
avaijiaole, for inspect:vn by the Aduin-
tsivater for a mirimum of 2 years.

(d) The Adminiutraior shall be noti-
fl2d at jeast 30 days prior to an aur sam-
pling test, so that he may at his cption
observe the test.

§61.414

(a) Sgurces subject to § 61.42(b) shall
be continucusly 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.

tb) All samples shall be analyzed, and
beryllium emissions shall be deternuned
withun 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 Adminijstrator by a registered let-
ter dispatched before the close of the
next business day following such deter-
minations.

(¢) 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
Admumistrator, for a minimum of 2 years.

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

Subpart E—NMNational Emission Standard
for Mercury

§ 61.50 Applicahility.

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
alkall metal hydroxide.

§ 61.51 Definitions.

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

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

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

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

td) “Condenser stack gases'' mean the
gaseous efMuent evolved from the stack of
processes utillzing heat to extract mer-
cury metal from mercury ore.

(e) "Mercury chlor-alkidi cell” means
a device which is basically comipcsed of
an eclectrolyzer section and A denuder
(decomposer) section and utilizes mer-
cury to produce cluorine gas, hydroren
gas. and alkali metal hydroaide.

(f) “Mercury chlor-alkal elactrolyze: ”
means an electrolytc device wni his part
of a mercury chlor-alkali cell and ut:hizes
a flowing mercury cathode to pro.u.e
chlorine gas and alkail metal amalony,
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(@ “Denuder” means 4 honzoirtal or
vertical container whichis part of a mer-
cury chlor-alkali cell and in win:ich water
and alkah metal amalgam are converted
to alkal: metal hydroxide, mercury. and
hydruzen gas in a short-circuited, elec-
trolvtic reaction.

(h) *Hydrogen gas stream’” means a
Iiydiogen stream formed in the chior-
aikali cell denuder.

t1» “End box" means a containerts)
lacated on one or both ends of a mercury
clhilor-alkalt electrolyzer which serves
as a connection between the electrolyzer

and denuder for rich aud stripped
amalgam.
() “End box veniiation system"”

means a ventilation system which col-
lects mercury emussions [romn tne end-
boxes, the mercury pump zumps, snd
thetr water colection systems.

(k) “Cell room” means o structure(s)
housing one or more mercury electro-
Ivtic chi'or-alkall cells.

n2

§ 610

Emissions to the atmospl:ere from sta-
tionary sources subject to the provisions
of this subpart shall not excved 2,300
grams of mercury per 24-hour period.

§ 61.53 Stack sampling.

(a) Mercury ore processing facility.

(1) Unless a waiver of emission testing
is obtained under § 61.13, cach owner
or operator processing mercu:y orc shall
test emissions from his source,

(i) Within 90 days of the eflective
date in the case of an existing fource or
8 new source which has an initial star-
up date preceding the edective date; or

(it) 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.

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

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

(4> All sampiles 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-

yuched before the close of the next busi-
ness day following such determination.

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

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

¢1v Unless a waliver of emission test-

ing 15 obtained under § 61.13, each owner
or operator employing mercury chlor-
alkali cell{s) shall test emissions from
his source,

() Within 50 days of the eflective

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

(i) Within 90 days of startup in the
case of a new source which did not have
an uutial'startup date preceding the ef-
{cctiva cate.

{2 The Administiator shall be noti-
fied at least 30 dayvs prior to an einission
test, so that he may ot his option observe
the test.

+3} Samples shall he taken over such
a period or periods as are necessary to
accurateiy determine the maximum emis-
sions which will oeccur in a2 24-hour
period. No changes in the operation shall
be made, which would potentially in-
crease emissions above that determined
by the most recent source test, until the
new emission has been estimated by cal-
culation and the results reported to the
Administrator.

(4) All samples shall be analyzed and
mercury emisions shall be determined
within 30 days after the source test. All
the determinations will be reported to
the Administrator by a 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 avallable, for inspection by

the Administrator, for 2 minimum of
2 years.

‘c) Mercury chlor-alkali
cell room ventilation system.

(1) Stationary sources using mercury
chlor-alkali cells may test cell room
emissions in accordance with paragraph
(c) (21 of this section or demonstrate
compliance with paragraph (¢} (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 § 81.13, each owner
or operator shall pass all cell room air
in forced gas streams through stacks
suitable for testing,

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

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

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

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

National Emfssfon Standards

for Hazardous Alr Pollutants

Compliance Status Information

SOURCE REPORT

Instructions: Owners or operatars
of sources of hazardous pollutants
subject to the Natfanal Emissfon
Standards for Hazardous Afr
Pollutants are required to submit
the information contafned in-
Section I to the appropriate
Environmental Protaction Agency

1.

EPA USE ONLY

1
'AIJL&I_A!‘LLI

R s ¢ SC
19 28

80
|§“l..[.,,|nocL_j

Regional Office before (date which

is 90 days after the standards are pmwlgcted). A Visting of regfoml offices

1s provided fn § 61.04,
A. SOURCE INFORMATION,

1. Identification/tocation « Indicate the neme and address of each
source.
A29 A8
‘ A re A A SN B | ‘cm 1 A L ] e A »y l
49 A88
89 833 34 838
RN T S S N B S . | L 1 ] X i Emr_, LW
48] i
2. Contact = Indicate the name and telephone number of the owner or

operator or other responsible official whom EPA gay contact cone

cerning this report.

B39 853

l b y W deed. 1 1 | —— 1 Ld 1
TN

854 B63
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tit.es af particuiate matier The fii .older
s frovide a positive neal oQUiNSL eakage
fron. outside or around the Sifer A healing
syatoat cnoable o mainiaining the d'res at
& minunum temperature ot 254° F. should
Ue used to prevent condensatiou from occur-
Fing.

218 Barometer. To measure atmospheric
pressure to +01 in Hg

22 Measurecment of stack conditions
{stack pressure, tempercture, mowiiure and
iclocity)—221 Pitot tube. Tipe S, or
eguvalent, with a coeficient w:tliin 5 percent
over the working range.

222 Different:al pressure garge Inctined
manometer, or cquivalent, to maasure velacs
ity Leld to within 10 percent of the mupmmum
valie Micromanometers should b2 used i
warranted.

223 Temperature gouge ANy tempera-
ture measuring device to measure stanck tem-
perature to within 1° F.

224 Pressure gauge. Pitot (ube and in-

clined manometer, or equivaisin., tc measure
stack pressure to witain 0.1 :n ¥z,
225 Moitture determirarivs Wst and

dry bulb thermometers, diying tules, con-
densers, ot equlvalent, ta cefr-mine £tacx
gas molsture content to wlia.n ! perceat,

23 Sample recovery—2 31 Leckless gless
sample bottles. 500 mil and 19N n . aith Teflon
Jined tops.

232 Graduated cylinder. 250 ml.

233 Plastic far. Approximatcie 30G ml

24 Analysis—24.1 Spectrophotometer.
To measure absorbance at 2537 nm Perkin
Elmer Model 303, with a cylindricai gas cell
(approximately 1.6 in. OD. x 7 i) with
quartz glass windows, snd holiow cathode
source, or equivalent.

243 Cas sampling budbler. Tudor Sclen-
tiic Glass Co. Bmog Bubbler, Catalcgue No.
TP-1150, or equivaient.

24.3. Recorder. To matea output of spec-
trophotonieter.

3. Reagents—3.1 Stock reagents—3.1.1
Potassium lodide. Reagent gradc.

3.1.2 Distilled water—3.1.3 Potassium
fodide golution, 25 percent. Dissolse 250 g
of potasstum lodide (reagent 3.1.1) in dis-
tilled water and diluteto 1 to 1,

3.1.4 Hydrochloric acid, Concentrated.

31.5. Potasstum {odate. Reagent grade.

818 lodine monochloride (ICl) 10M. To
800 ml. of 25% potassium iodide solution
(teagent 3.1.3), add 800 ml. of concentrated
hydrochloric acid. Cool to room temperature.
1ith vigorous stirring, slowly add 136 g. of
potassium lodats and continue stirring until
al: free {odine has dissolved to give a clear
orange-red solution. Cool to room tempera-
ture and dllute to 1800 ml. with distliled
water. The sotution should be kept {n amber
bottles to prevent degradation.

317 Sodium hydrostde pelicts. Reagent

grade.

3.1.8 Nitric acid. Concentrated.

8.19 Hydrorylamine suljate.
grade.

3.1.10 Sodium chloride. Reagent grade.

31.11 MAMercuric chloride. Rcagent grade.

32 Sampiing—32.1 Absording solution,
0.I1A ICI. DUlute 100 ml. of the 1.0M ICl
stock sotution (reagent 3.16) to 1 to 1
with distilled water. The solution should be
kept in glass bottles to prevent degradation.
This reagent should be stable for at least 2
months; however, periodic checks should be
performed to lasure quality.

322 Wash acid. 1:1 V/V nitric acid—
whnter.

323 Distilled, defontzed water,

324 Silica gel. Indicating type, 6 to 16
mesh dried at 350° F. for 3 hours.

325 Filter (optional). Glags fiher, Mine
Safety Appitances 1106BH, or equivuient. A
filter may be necessary in cases where the
grs strcam to be sampled contalns large
quautities of particulate matter.
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a3 Anaiysis—331 Sodwwmn hiydros
10 N —Dissotve 400 g of modium hydenxicee
neliets in dustilled water and dijute 1o 1 to 1.

332 Reducing agen?, 12 percent hydrox-
ylumine gulfate, 12 percent sodium chio-
rule.—To 60 ml of distilied water, add 12 g
of hyd:oxylamine sullate and 12 g of sodium
chionide. MDilute to 100 ml. This quantity is
suficient for 20 analyses and must be pre-
pared daily.

333 Acration gas —Zero grade ar.

334 Hydrochloric acid. 0.IN —Dilute 255
m! of concentrated hydruchlotic acid to 1 1a
1 with disttlled water.

3¢ Standard mcrcury  solutions—3 41
Stock solution.—Add 01354 g of mercuric
chloinde to 80 mi of 03N hydrochloric aad.
After the mercuric chloride has dissnived,
add 02N hydrochlotric acld and sdjust the
volume to 100 ml. One ml of this soiution
s equivalent to 1 mg of free mercury.

3:2 Standard solutions.—Prepare cali-
bration solutions by serfally diiuting the
steck solution (3.4.1) with 03N bLydrochlo-
ric acid. Prepare solutions &t concentratocns
in the linear working range for the Instru-
ment to be used. Soutions of 0.2 ng/m), 04
ug’ml snd Q.8 pg/ml have been found ac-
ceptable for most instruments. Store all
solutlons fn glass-stoppered, glass bottles.
These sclutions 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 sectlons.
These guidelines are generally applicadic,
however, most sample sites differ to some
degree and temporary alterations such os
stack extenslons or expansions often are re-
quired to ensure the best possible sample
site. Further, since mercury ts hazardous,
care should be taken to minimize exposure.
Finally, since the total quantity ol mercury
to be collected generally {s amali, the test
must be carefully conducted to prevent con-
taminatton or loss of sample.

4.2 Selection of a sampling site and minl-
mum number of traverse poiats:

4.2.] Select a suitable sampling site that
1s as close a8 Is practicable to the pount of
atmospherio emission. If possiole, stacks
smalier than 1 foot in diameter should not
be sampled.

422 The sampling site should ba at teast
cight stack or Jduct dmnetsrs downsiream
anid two diame'ers upsirsam from uny fiows
disturbance cuch a8 a bend, expansion. or
contraction. For a rectangulir cross section,
determine an equivalent diameter from the
folluwing equation:

_aw
Siow eq 101-1
where*
D.=Equivaient diameter.
L ~Length.
W = Width,

423 When the above sampling site cri-
teria can be met, the minlmum number of
traverse points is four (4} for stacks 1 foot
11r diameter or less, eight (8) for stacks larger
than 1 foot but 2 feel 1n diameter or less. and
twelve (12) for stacks larger than 2 feet.

424 Some sampling situations may ren-
der the above sampling site criteria lmprac-
tical. When this is the case, choose & con-
venient sampling location and use figure
101-3 to determine the minimum number of
traverse points. However, use figure 10i-3
only for stacks 1 foot in diameter or larger.

426 To use figure 101-3, first measure
tho distance from the chosen sampling loca-
tion to the nearest upstream and downstream
disturbances. Divide this distance by the
diameter or equivalent dlameter 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 traverae points, or a grester value,
such thet for clrcular stacks the number is
& multiple of four, and for rectanguiar stacks
the number follows the criteria of section
432

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

4.3 Cross sectional layout and locstion of
traverse points:

4.3.1 For clrcular stacks locate the trav-
erse points on at least two dizmeters acoord-
ing to figure 1014 snd table 101-1, The
traverse axes shall divide the stack cross
section into equal parts,

NUMBER OF OUCT DIAMETERS UPSTREAM

{OISTANCE A)
[ % . 1.0 15 290 25
s0 { T T T T T T
DISTURBANCE
w
E s
g
[
Z2
d
2 wi-n
=
™3
[+]
£
g
D 20—
-4
=
=2
E
=z
LT . Ja
*FROM POINT OF ANY TYPE OF
DISTURBANCE {8END, EXPANSICN, CONTRACTION, ETC.}
o 1 1 i ! 1 ! 1
2 3 5 6 7 8 9 10

NUNBER OF DUCT D'AETERS DOWNSTREAM®
(O(STANCE 8)
Figure 102-3. Minimum of traversa points.
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Tsoie 101-1. Lecaticn of tr

aversa points imcive ¢ Siaslsg

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

Traverse

point

nunter hurber of traverse points on a diemeter

on a R

diameter! 2 | 4 6 | 8 01 12 |18 |1 | 1e 2022 ]2
1 el 671 4.4] 3.3 28] 2.3 el tef 1.4l 13111
2 |es.e!zs.0014.7]10.5) 8.2] 6.7 5.7 4.9] 4.4] 3.901 3.5] 3.2
3 75.0129.5[19.4{14.6{11.8 | 9.9} 8.5 7.5 6.7| 6.0} 5.5
4 93.3070.5032.3] 22,6 | 17.7 (14,6 {12.5[10.9| 9.7 | 8.7} 7.9
5 g5.3167.7138.2] 25.0]20.1{16.9]14.6|12.911.6 {10.5
6 95.6180.6 | 65.8135.5]26.9,22.018.8]16.5|14.6 [13.2
7 89.557.4| 64.5 |36.6 | 28.3 | 23.6 20.4 118.0 | 16.1
8 96.7185.4175.0 163.4[37.5]29.6}25.0}21.8/19.4
9 “lo1.8182.31{73.1{62.5|38.2[30.626.1]23.0
10 97.5]688.2 79.9171.7[61.6{38.8|31.5]27.2
n 93.3165.4 {78.0] 7C.4| 61.2]39.3|32.3
12 97.9 90.1183.1) 76.4 1 69.4 | 60.7 | 39.8
13 94.3|87.5]81.2|75.0|68.5{60.2
14 98.2|91.5|85.4179.6 |73.9{67.7°
15 ¢5.1]89.) | 83.5 {78.2 | 72.8
16 98.4|92.5(87.1|82.0]77.0
'} 95.690.3 185.4 {80.6
18 93.6| 93.3 | 88.4 |83.9
19 96.1[91.3 |86.8
20 98.7 | 94.0 | 89.5
21 96.5 | 92.1
22 98.9 | 94.5
23 96.8
24 i 98.9

Figws 1014, Crens soctien of chrewiar stack shawing tecation of
Yuverse peints oe perpendicular dlasmters,

L] ] L] L]
] . . .
—— H
1
. - 1 . .
'
H

Figurs 101-5. Croas section cf recianmular stack livided lnte {2 sqcal
@reas, wilh Lraversd posnts 2t cerro.d of ¢ACh area,
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432 For rectangular stacks divide the
cross section into as manv equal reciangular
areas as traverse points, such that the ratio
of the length to the width of the elemental
areas ls between one and two. Locate the
traverse points at the centrod of esch equal
area sccording to figure 101-5.

4.4 Measurement of stack conditions:

4.4.1 Bet up the apparatus as shown {n
figure 101-2. Make sure all connections are
tight and leak-free. Meaaure the velocity
head and temperature at the truverse points
specified by scction 4.2 and ¢3.

442 Messure the stotic preszure in the
stack.

443 Determine the stack gas moisture.

444 Determine the stack gas molecular
weight from the measured moisture content
and knowledge of the expected gas stream
composition. A standard Orsat analyzer has
been found taluable at combustion sources.
In all cases, sound engineering judgment
should he used.
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4.5 Preparation of sampling train-
451 Prior to assembly, clean all glassware

(probe, impingers, and connectors) by ninsing

.with wash sacid, tap water, 0.1M ICI, tap
water, and Anaily distilled water Place 100
ml of 0.1M IC! in eack of th2 i{rst three
impingers, and piace approximately 220 g of
prewetghed silica gel in tne fcurth impinger.
Save 80 ml of .he 0.1M IC1 as a2 blank ia the
sample analysis. Set up the tran and the
probe as in figure 101-1.

452 If the gas stream ‘0 be sampled is
excessively dirty or moist, the first ampinger
niay clog or become dilute too rapidly ior
sulficient testing. A filter can be pinced ahead
of the impingers to collect the particulates.
An (nitial empty umpinger may aiso be used
to remove excess moisture. If » fifth unpinger
is required, the finsl impinger mayv have to
be carefully taped to tas ont3icte of the
faniple box

453 Leak check the samplin® tratn at the
sampling site. The leakag: rxce shiould not
he in excess of 1 percent of the cesired sam-
pling rate. If condensation !h the prote or
filter s & problem, prote ad 2t leaters
will be required. Adjust the hca.ers to pro-
vide a temperature of at ieast !50° P. Place
crushed ice around the impingess. Add more

RULES AND REGULATIONS

ice duning the test Lo Xeep the temperature
of the gases leaving the last impinger at 70" F
or l2ss.

46 Mercury train operatlion:

461 For each run, record the data re-
quired oa the example sheet shown in fizure
101-6 Take readings at each sampling point
at least every 5 minutes and when signifi-
cant changes in stack conditions necessitate
additional adjustments in flow rate.

462 Sample at a rate of 05 to 10 cfm
Samples shail be taken over such a period
or periods as are necessary to accurately
determine the maximum emissions whith
would occur tn a 24-hour pertod. In the case
of cyclic ooerations, sufficieut tests shall be
made so as to allow accurate determination
or c¢nlculation of the emisstons which will
occur over the duration of the cycle. A mini-
mum sample time of 2 hours Is recommerded.
In some instances, high mercury concentra-
tions can prevent sampling tn one run for
the desired minimum time. This 15 indicated
Ly reddening in the first impinger as [ree
lodine is liberated. In this case, a run may
be divided into two or more subruns to en-
sure that the absorbing solutions are not
depleted.

than 2 davs, the initiai acid wash procedure
must Le followed,

48 Arnalysls:

481 Apparatus preparation.—Clean all
giassware according to the procedure of sec-
tion 4.5 1. Adjust the instrument settings ac-
cording to the {nstrument manual, using an
absurp.on wavelength of 253 7 nm.

482 Analysis preparation —Adjust the
eir delivery pressure and the needle valve
to obtain a constant airfiow of about 1.3 to/
1/min. The analysis tube should be bypassed
except durtng eeration. Purge the equipment
for 2 minutes Prepare a sample of mercury
standard sotution (3.4 2) according to section
483. Place the analvsis tube in the line,
and aerate until a nmiximum 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 anaiysts cycle is to be re-
peated until peak heights are reproducible.

483 Sample preparation.—Just prior to
analysis, transfer a sample aliquot of up
to 50 ml to the cleaned 100 ml analysis tube.
Adjust the volume to 50 ml with 0.!M 1C1
if required. Add 5 m! of 10 N sodium hy-
droxice, cap tube with a clean glass stopper
and shake vigorously. Prolonged, vigorous
shaking at this point s necessary to obtain
an accurate aaslysis. Add 5§ ml of the re-
ducing agent (reagent 3.3.2), cap tube with
a clean glass stopper and shake vigorously
and immedistely {n sample ltne.

€84 Mercury determination —After the
sy>tem has been stabilired, prepars samples
from the sample bottle according to section
483 Aerate the sample until a maximum
peak height is reached on the recorder. The
mercury content Is determined by compar-
ing the peak heights of the samples to the
peak heights of the calibration solutions. If
collected samples are out of the linear range,
the samples should be dliuted. Prepare a
blank from the 100 mi bottle according to
section 483 and analyze to determine the
reagent blank mercury level.

5. Calibration.—8.1 Sampling train.—
Use standard methods and equipment
ns detailed in APTD-0578 to calibrate the
rate meter, pitot tube. dry gas meter, and
probe heater (if used). Recalibrate prior to
cach test series,

5.3 Analyeis—52.1 Prepare a calibra-
tion curve for the spectrophotometer using
the standard mercury solutions. Plot the
peak heights read on the recorder versus the

trations of mercury in the standard
solutions. Standards should be Interspersed
with the samples since the calibration can
change slightly with time. A new calibration
curve should be prepared for each new set

o AMBHAT TEMPYRATURE
LOCATON SANOMETINC FRESIURE
oAt ASSUNED MOISTURE, €
nare MEATER OCR SETTMIG
N 0. [T R S
[YV TY T WOUNLE OIAETER, fo.
mTRORNO PRORE MEATER SETTONG
MR Ak
C racTOR CHEWATIC OF STACK CHOST MCTON
racTaaE
O 1 (RENTIAL
Acwoss GAT LAWLE APTAATUN
omsice AT DAY GAS TER
ARG | STATKC sk | veocry 1) GAS SasE ALK | MPINGEE
TRAVERSE POUT ™™ poesone | Toeraarun | meao (o h. [V [ OURET | reasgat UL | e aa e
LY i (o mrg | g F {aty). n MO romi 0) | ttm 0 0F] (T ) 0F " *
5.1.1
ot Ay [y
AVISAGE Asg.
Figwe 1014. Fleld data of plea
4683 To begin sampling, position the uated cylinder must be precleaned as in sec-

nozzie at the Arst traverse point with the tip
pointing directly into the gas stream. Im-
mediately start the pump and adjust the
flow to tsokinetic conditions. Sample for at
least 5 minutes at each traverse point; samp-
ling time must be the same for each polnt.
Maintatn isokinetic sampiing throughout the
sampling period. Nomographa which aid in
the rapid adjustment of the sampling rate
without other computations are in APTD-
0576 and are avsilable from commercial sup-
pliers. Note the standard nomographs are
spplicable only for type S8 pitot tubes and
air or & stack gas with an equivalent density.
Contact EPA or the sampling troin suppher
for instructions when the standard no:no-
graph is not applicable.

464 Turn off the pump at the conclusion
ol each run and record the final readings.
Immediately remove the probe and nozzle
from the stack and handle in accordance
with the sample recovery process described
in section 4.7.

4.7 Sumple recovery:

4.7.1 (Al glass stornge botties ai:d the grad-

FEDERAL REGISTER, YOL. 38, NO. 66—FRIDAY, APRIL §, 19713

tion 45.1). This operstion should be per-
formed in an ares free of possible mercury
ocontamination. Industrial laboratories and
smbient air around mercury-using facitities
are not normally free of mercury contamina-
tion. When the sampling train is moved, care
must be exercised to prevent breakage and
contamination.

4.72 Disconnect the probe from the Im-
pinger train. Place the contents {meaaured 10
=1 ml} of the first three Impingers into &
500 ml sample bottle. Rinse the probe and all
glassware between it and the back half of
the third impinger with two 50 mt portions
of 0.1M IC! solution. Add these rinses to the
first sample bottle. For a biank, place 80 mil
of the 0.1M ICl in a 100 ml sample bottle If
used, place the fiiter along with 100 mi of
0 1M ICI in snother 100 ml sample botrtle.
Retnin a filter blank. Place the sitica gel in
the plastic jar. Seal and secure all containers
for shipment, If an additional test is desired.
the glasssare can be carefully double nnsed
with distitied water snd resssembled. How-
ever, if the glassware is to be out of use more

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

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

[-%:4
Puu+ 5o
Vo= T. 13.6
T T. r,
eq. 101-2
whore
Voa, = Vitinge of gas € unpsle ot the dev gas tuet-r
stk emudittone) (i
Ve =\ olie of €as sarapie terotigh the diy gas nteter
Qtaeter conditinas) 1Y
T. =Avernpe (cinperaltre of <tk g8, *R.
T = Average dry cas tneter temperiure, *R.

Pu.. = Barometric prexsure at the orihce
meter, inHg.
A/l = Average pressure drop across the ori-
fice meter, {nH,0.
13 § = Specific gravity of mercury.
P.=51tack pregsure, Pi.r =8tatic pressure,
inHZz, -
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€% Volume of waler vapor.
T.

‘r“;.

Ve, =K.V . 101-3

whers:

Vo, = Volume of aatee vapor s the gas < up's stk
wonditinng), itk

in Hy -0l

ha=00067 2, Whea these uints are used.
mb="R

Vi, = Tota) vo'ume of hquul collected 10 fnijungers
and sthica gel (e Dyure 1W01-7), il
T.= Aterace tack pas temperature, R,
2= 5tack prossuee, 4., 4+ slu’ic puessare, in, Flg
6 4 Taial g cobine
ViuamVa + Ve,
wher
| (et = Tetal volumie of eas cnnple (st b Comstitions),
1o

e 101-4

".,-\'.-Iu.mr of gas throagh gas weter (<lack conddis
tioust {12

Ve, =Valume of waler vapor i pas <unpie (st wk
condilwns), 19,

YOLUML OF LIOUO
WAT(R COLLICHO
emCE srica Gy
VoL, WOGHE,
- [)
FinNAL
A
LoD COULECTIO
1074L VOLUME CAECTID l'{ w

CONVIaT WEGHT OF BATER TO voiuwe oY dividing tota] welght
HeChEdse BY DENSITY OF WATER. (Y g/mi):

NCHAY &

Y] = VOLUME WATIR. mf

Figue 101-7. Analytical Jsia.
65 Stack gas velocity. Use equation }01-5
to calculate the stack gas velocity.

, =B (T are
O T

eq. 101-5
where:
(Fe)ava = Avorage stack gas velorily, feet et socand.

v fL .-t ke g
Kymr23 cec \lbanole*Roan 00/ ° when
these units are used.
C,=Pitol tube eneflicient, divnentionlrss,
(Tl ave. = Averaze stack gns towmperatnre, *i8.

(V/2P)eve. mAverage sqrare rool of the velocity head
of stk pas un, 11HO0)A (=ee fig. 101-8)
P, = 8tack prescure, Pya £rtatic poesure. 1n. Hg.
A= 3olecuinr wesght of stack gy (wot bany,
the rummation of (he prducis of the
mulevular weight of cach conpwnent
mnltiplied by its volumetric jrenportion
in the misture, 1. Ab. mole.
Pigure 101-8 shows & sample recording sheet
for velocity traverse dsta, Use the averages
in the last two columns of fgure 101-8 to
determine the average stack gas velocity from
oquation 101-8.
€8 Mercury collected. Calculate the total
. welght of mercury coliected by using equa-~
¢ion 101-8.
Wi=ViCi—ViCo (+VCr)_.eq.101-6
where:

W.=total weight of mercury collected, ag.
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PLANT,

DATE

RUN NO.

STACK DIAMETER, in.

BAROMETRIC PRESSURE, in. Hg
STATIC PRESSURE iN STACK (Pg). in. Hg.

OPERATORS

)
Z

SCHEMATIC OF STACK

CAOSS SECTION

. Velocity head, Stack Temperature
Traverse point .
ot in. H,0 VAP 5. °F
AVERAGE:

Figure 101-8. Velocity traverse data,
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Sxin

V:=Total volume of condensed moisture
and IC] in sample oottle, mi.
C1=Concentration of mercury measured in

sample bottle, axg/mi.

V> =Total volume of ICt used in sampling
(1mpinger contents and all wash
amounts), ml

C\ - Blank concentration of mercury in IC.
solution, g/ ml.

V= Total volume of ICl used in fiiter bottle
(if used), ml,

C;=Concentration of mercury
bottle (L used), sg/ml.

67T Total mercury emission. Calculate the
total amount of mercury emitted {rom each
stack per day by equation 101-7, This equa-
tion is sppliceble for continuous operations.
For cyclic operations, use only the time per
day each stack is in operation. Thte total
mercury emissions from s source wlil be the
summation of resuits from kll stacks.

R W (v)aee. 4. 86,400 seconds/day
0= X -
i ug g

cq. 101-7

. filter

Vieal

where:
R = Nlatc of emission, g/day.
W= Total wetght of niercury col'ecicd ug.
V.....-;rnw volume of gas sampia (srack conditings,,
9,

Y.
{™)ave = Aveenge stack gas velucity, ool por sevond.
A, =8tack pros, {15,

6.8 Isokinetic variation (comparison of
velocity of gas in probe tip to stack velocity).

I 1 m V(ﬂ‘l

TAD(P ). €0.101-8
where:
T= Petcent of isoklnetic samphag.
Vieot= T((aul volume of gus sanpic (ack ~onditions),
)

A= ProbLe tip area, fis.
@ =Samplng time, sec.

(P ave. = AVeruge siack pas velocity, frvd it second.

7. Evaluaton of results-=71 Determina-
tion of compliance.—~7.11 Each performance
test shall consist of three repetitions of the
applicable test method., For the purpose of
determining compliance with an spplicable
national emission standard, the aversge of
Tesults of all repetitions shall apply.

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

If 90% <1<110%, the results are accept-
able; otherwise, rejoect the test and repeat.
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A.ETHOD 102. REFERENCE MYETHROD FOR DXTER-
MINATION OF PARTICULATE AND CASEQUS MEIR-
CURY EMISSIONS FROM STATIONARY SODRCES
(HYDROCENM STREAMS)

1. Principle and applioadility—1.1  Princt-

e —Particulate and gaseous mercury emis-
510ns Aare isokinetically sampled from the
source and collected in acidic lodlne monn-
chloride solution. The mercury collected (in
the mercuric form) Is reduced to elemental
mercury in basic solution by hydroxy!amine
sulfate Mercury is serated from the solution
end analyzed ustng spectrophotometry.

1.2 Applicadbility —Ths method is appl-
ceble for the determination of particulate
and gaseous mercury emussions when the
carrier gas stream is pnacipally hydrogen.
The method is for use in ducts or stacks at
stationary sources. Unless otherwise specified,
tiiis method is not intended to apply to gas
Sireams other than those em:tted directly to
the atmosphere without further processing.

2. Apparatus—2 1 Sampling frain —A sche-
matic of the sampling traun used by EPA
1s shown In figure 102-1. Commercial models
of this train are available, although complete
copstruction details are described tn APTD-
0581,! and operating and malntensnce pro-
cedures are described in APTD-0578. The
components essentlal to thls sampling train
are the foliowing:

ACID
TRAP

THERMOMETER /~ CHECK

VALVE
/

PROBE STACK '
\ WALL
B = W e B VACUUM
. L
TvPES <A L LINE
PITOT TUBE
/ e A
PITOT MANOMETER IMPINGERS ICE BATH
Y-P
ORIFICE & A$7VA‘.VE
(@)
VACUUM
GAUGE
THERMOMETERS MAIN VALVE
DRY TEST METER AlR-TIGHT
PUMP

Figure 102-1. Mercury sampling train

211 Noazle. Btalnless steel or glass with
sharp, tapered leading edge.

2.12 Probe. Shesthed Pyrex? glass.

2.13 Pitot tude. Type 8 (Ogure 102-2), or
equivalsnt, with a coeficient within § per-
cent over the working range, attached to
probe to monitor stack gas veloctity.

214 Impingers. FPour Oreenburg-Smith

impingers connectod in series with glass ball-
joint fittinga. The first, third, and fourta
implugers may be modified by replacing the
tip with one-half loch ID glass tube extend-
fng tno one-half inch from the bottom of the
Nask.
215 Acid trap. Mine safety appliances atr
iine filter, catalogue No. 81857, with acid ab-
sorbing cartridge and suitabie cotinections, or
equivalent.

216 Mectering system. Vacuum gage leak-

! These documents are avallable for a nomi-
nal cost from the National Technical In-
formation Service, US Department of Com-
merce, 5285 Port Royal Road, 8pringfleld, Va.
22151.

t Mention of trade names or commercial
products does nol constitute endorsement
by the Environmental Protection Agency.

less pump, thermometers capable of measur-
ing temperature to within 6°F, dry gas maeter
with 2 percent aocuracy, and related equip-
ment, described in APTD-0581, to maintain
an isokinetic sampling rate and to determine
sample volumae.

21.7 Barometer. To messure atmospheric
pressure to + 0.1 {n hg.

e Coum

LS ToT

Figan 1022, Puist Wbt = micemessr saeably.
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2 Messurzments oA condioond
(stack pressure, temperacir:?, niowlure, and
telectyy-—221 Puol lube. Type S, or
equ:valent, wWith 8 coadicient wilain 5 per-
cent over thewcrking range.

222 Differential pressure guge. Inclined
mauometer, or cquivalent, to meusure veloc-
1y head to w:ithin 10 percent of ths minl-
e va'ue. Micromanometers should be used
il warranted.

223 Tecmperature geage Any tenipera-
tttre-measuring device to ineasure stack tem-
perattice to within ' F.

221 Dressure gage FPitot tube and in-
chined manoine(er. or equivalent, to measure
stack pressure to within 0.1 in hg.

225 Moiwsiure determuinalion. Drviug
tuues, condensers. or equivalent, to deter-
mine stack gas moisture contetit (n hydrogen
to within 1 percent.

23 Sample recotcry—23 1 Leakless glass
sample bottirs $00 m) and 200 ml with Tef-
lon-tined tops.

232 Graduated cylinder. 250 ml.

233 Plastic jar. Approximately 300 ml.

24 Analysis—24.1 Spectrophotometer.
To measure absorbance at 2537 nm. Perkin
Elmer mode! 303, with a cylindrical gas cell
(approximately 1.5 ln 0, x 7 in) with quartz
gloss windows, and hollow cathode source, or
equivalent,

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

243 Recorder. To match output of
spectrophotometer.

3. Reagents —8.1 Stock reagents—3.11
Potasstum lodide. Reagent grade.

3.1.2 Distilled water,

313 Potassium lodide solutiom, 25 per-
cent —Dissolve 250 g of potassium lodide (re-
agent 3.1.1) in distilled water and dilute to
jtol,

3.1.4 Hpdrochloric acid. Concentrated.

315 Potassmium odate. Reagent grade.

3.18 Iodine monochloride (ICi) 1.0M.
To 800 ml of 25 percent potassium lodide
solution (reagent 3.1.3}, add BCO ml of con-
centrated hydrochloric acid. Cool to room
temperature. With vigorous stirring, slowly
add 135 g of potassium lodate and continue
stirring until all free jodine has dissolved to
give a clear orange-red solution. Cool to room
temperature and duute to 1,800 m! with dis-
tilled water. The solution should be kept in
amber bottles to prevent degradation,

3.1.7 Sodium hydrozide pellets. Resgent

e.
3.1.8 Nitric acid. Concentrated.
3.19 Hydroryiamine sulfate.

Resgent

3.1.10 Sodium chloride. Reagent grade.

8.1.11 AMercuric chloride. Resgent grade.

332 Sampling. 32.1 Absordbing solution,
0IM ICL. Dilute 100 ml of the 1.0M ICl stock
sofution (reagent $.1.8) to 1 1 with distsilled
water. The solution should be kept in glass
bottles to prevent degradation. This reagent
should be stable for at least 2 months; how-
ever, periodic checks should be performed to
insure quality.

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

323 Distilled, deionired water.

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

33 Analysis—331 Sodium hydrozide,
10N. Dissolve 400 g of sodium hydroxide pel-
lets in distilled water and dilute to 1 1.

332 Reducing agent, 12 percent hydror-
ylamine sulfate, 12 percent sodium chloride.
To 60 ml of distilled water, add 12 g of hy-
droxylamine suifate and 12 g of sodium chlo-
nde. Dilute to 100 ml. This quantity is
suficient for 20 analyses and must be pre-
pared Aally.

333 Aeration gas Zero grade alr.
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234 Hydrochlune aewi 0 35 Doate U0
ml of cuncentrated hydrochione ucid to 11
with distiliea waler.

34 Standard rtnereury solutionc—3 41
Stock :solution. Add 0135¢ g Of meriunc
chioride to 80 ml of 0.3N hydrochloric acid.
After the mercuric chloride has di»ssolved,
add ¢ IN hydrochloric acld and adjust the
volume tn 100 ml. One ml ol thus solulion
is egiuivalent to 1 mg of free mercury

342 Siandard solutions. Prepare cali-
bration solutions by serially diluting the
stock solution (3 4 1) with 03N hydrochlon
acid. Prepare solutions at concentrations in
trhe linear working range for the instrument
to be used Solutions of 02 4g/ini, 04 ;5 ml
and 06 4z 'ml have been found acceptab.e
for most instruments Store all solutions in
glass-stuppered, glass bottles. These soluitions
should be stable for at least 2 months: how-
ever, periodic checks should be performed
to insure quality.

4 Procedure. 4.} Guidelines for source
testiag are detaiied n the following sections.
These guldelines are generally applrcabie,
however, most sample sites differ to some de-
gree and temporary alterations such as stach
extensions or expansions often are required
to insure the best possible sample s.te Fur-
ther, since raercury Is hazardous, care should
be taken to minimize exposure. Fnally. since
the total quantity of mercury to be coliected
generally Is small, the test must be carc-
fully conducted to prevent contamination or
loss of sample.

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

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

422 Tha saamphug sice should be at teast
i bt 9'ueR or duct diamaters downstream
and lwo a:ameters upstream from &ny flow
disturbance such as & hend, expandion or
waritraction, Fofr rectangular cross section,
determine an equivaient diameter from the
1rlowing equation:

2LW
D.= LW eq 102 1
“here
D.=equivalent diameter
L= length.
W= wiath.
423 When the ubove sampiing alte crite-

r1a can be met, the minumum number of
traverse poinits is four (4) for stacks 1 foot in
diameter or less, eight (8) for stacks larger
than I foot but 2 feet in diameter or jess, and
twelve (i2) for stacks iarger than 2 feet.

424 Some sampling situations may ren-
der the above sampling site criteris imprac-
tical. When this is the case, choose & con-
venient sampling locatlon and use figure
102-3 to determine the munimum number of
traverse points. However, use figure 102-3
only for stacks 1 foot {n diameter or larger.

425 To use figure 102-3, first measure the
distance from the chosen sampling location
to the neareat upsiream and downstream dis-
turbances. Divide this distence by the di-
ameter or equivalent diameter to determine
the distance 1n terms of pipe diameters. De-
termine the corresponding number of trav-
erse points for each distance from fligure
102-3. Select the higher of the two numbers
of traverse points, or & greater value, such
that for circular stacks the number 15 & muil-
tipie of four, and for rectanguiar stacks the
number follows the criteria of section 4.3.2.

NU'BER OF DUCT DIAMETERS UPSTREAM”
{DISTANCE A)

oS

1% 25

—

MINIMUM NUMBER OF TRAVERSE POINTS

I i I Ll

W= <rrou POINT OF ANY TYPE OF -
DISTURBANCE {BEND, EXPANSION, CONTRACTION, ETC.)
o 1 L i 1 1 1 !
2 3 . 5 6 ) 8 s 0

NUMBER OF DUCT DIAMETERS DOWNSTREAM®
{DISTANCE B)

Flgure 104-3. Minimum number of traverss.points.

426 Ifa selected saropling point s clocer
than 1 inch from stack wall, adjust the loca«

tion of that point to insure that the saniple
is taken at least 1 ioch away {roc: the whll.
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43 Cross-sectional lagout and luca.ion of
travere powunts.

431 For circular stacks tocate the trn-
verss points on At least two diameters nc-
(nrding to figure 1024 and tahle 102-1. The
traverse axes shall divide the siack-cross sec-
tico {nto equal parts.

412 For rectangular stacks divide the
¢ ~zi.section tpto As many equal rectangular
s re1s as traverse points, such that the ratio of
the length to the width of the elemental arens
{. between one and two. Locate the traverse
p ints at the centrowd of each 2qual ares Ac-
cor ung to Agure 102-5.

44 Measurement of stack conditions.

441 Set up the spparastus as shown in
fsure 102-2 Make sure all connect:ons Are
11701t and leak {ree. hMeasure the veiocity hend
and temperature At the traverse points spect-
fie:l Ly section 4 2 and 4 3.

442 Measure the static pressure iu the
stnck,

443 Determine the stack gas moliture.

RULES AND REGULATIONS

Figue 102-4. Crosy saction of Crrcwlar 31ack showing locat.on of
taverse po.nts on PerpeadCular duametdis,

Fimore 107 S, Crosy section of Tectaaguiae atack divided (nio 12 LG
SR, WilN (fAVEI3E POIALS &1 CORIO/C Of SACH S04,

Table 102-1. Location of iraverse points in circular stacks
{Percent of stack dianeter from {nside wall to traverse point)

Traverse

point

"::b:r Yumbey of traverse points on 8 diameter

diameter| 2 | 4 | 6 '€ [0 ]2 114 {6 |18 ]2 |2 |2
1 |1a.6l 6.7] 8.4] 330 28] 201 18] 16 1.4] 13 1|
2 les.4lzs.0014.7[10.5; 8.2| 6.7 5.7| 4.9| 4.4 3.9] 3.5{ 3.2
3 ‘175.0l205010.4)14.6|11.8] 9.9] 8.5] 7.5| 6.7 6.0 5.5
4 93.3!70.5132.3l 226l 17,7 Nas 2.5 10.9) 97| 8.7 7.9
5 a5.3|67.7134.2]25.0]20.1 [16.9]14.6]12.9{11.6 [10.5
6 95.6|80.665.8135.526.9]22.0]18.8|16.5[14.6 |13.2
7 89.5(77.4164.5 {36.6 | 28.3{ 23.6] 20.4 | 18.0 | 16.1
8 96.7 | 85.4175.0 [63.4 {37.5129.6] 25.0 [ 21.8 {19.4
9 91.8]82.2173.1 | 62.5] 38.2| 30.6 | 26.1 | 23.0
0 o7.51¢68.2 |79.9{n.7le1.8)38.8]31.8 |27.2
n 93.3 es.4 {78.0} 70.4] 61.239.3 |32.3
12 97.9 {90.1}83.1}76.4| 69.4 |60.7 |39.8
1 94,3 {87.5]81.2} 75.0 | 68.5 }60.2
14 98,2 1 91.5) 85.4} 79.6 ;73,9 167.7°
15 95.1] 89.1183.5178.2 728
16 98.492.5] 87.182.0 |77.0
b4 95.6] 50,3 | 85.4 180.6
18 98.6]93.3 [88.483.9
19 96.1]91.3 |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

FEDERAL REGISTER, YOL 30, NO. 66-—FRIDAY, APRIL &, 1973

444 CTetermine the stack zas matecujar
weight from the measured moisture content
und knowledge of the expected gas stream
composilion. Sound engineering judgment
should be used.

45 Preparation ol sampling train.

451 Prior to assembly, ciean all glass-
ware (probe, tmpingers, and connectors) by
rin.ing with wash acid, tap water, 0 1M ICI,
tap waler. and finaliy distilied waier. Place
100 m! of 0 1M IC1 in each of the first three
impingers, And place spproxumately 200 g.
of prewsirhed silica gel (n the fourth fm-
pinger Save 80 ml of the 0 IM IC1 a3 a blank
in the sample analvsis Set up the train snd
the probe as in Figure 102-1.

452 Leak check the sampling train st
the samphing site. The leakage rate should
not be in excess of ] percent of the desired
sampling rate. Place ¢rushed ice around the
imp.ngery. Add more ice during the run to
keep the tempernture of the gases leaving
the last impinger at 70° F or less.

46 Mercury train operation.

$61 Safety procedures. It Is impersti-e
thet the sampler conduct the source test
under conditions of utmost safety, cince
hydrogen and air muctures are explosive. The
sample train essentially i3 leskless, so that
Attention to safe operation can be concen-
trated at the inlet and outlet. The following

specific items are recommended:

46811 Operate only the vacuum pump
during the test. The other elecurical equip-
ment, eg heaters, fans and timers, norrnally
are not essential to the guccess of a hydro-
gen stream test.

4612 Seal the aampie port to minimize
leakage of hydrogen from the stack.

4613 Vent sampled hydrogen at least
10 feet away from the train. This can be
accomplished easily by attaching & %-in td.
Tygon tube to the exhaust from the orifice
meter,

482 Por each run, record the data re-
quired on the sample sheet shown in figure
102-8. Take resdings at esch sampling point
at Jeast every 5 minutes and when significant
changes in stack oconditions necessitate ad-
ditional adjustments in fow rate.

483 Sample at & rate of 05 to 1.0 cfm.
Samples rhall be taken over such a period
or periods as are necessary to sccurstely
determine the maximum emissions which
would occur In & 24-hour pertod. In the case
ol cyclic operations, sufficient tests ahall be
made 50 a3 10 allow accurate determinstion
or calculation of the emissions which will
occur over the duration of the cycle. A mint-
mum sample time of 2 hours is recommended.
In some instances, bigh mercury concentrs-
tions can prevent sampling in one run for
the desired minimum time. This is indicsted
by reddening in the fAirst imptinger ss free
indine ls Jiberated. In this care, & TUR Mmay
be divided into two oOr more subrans to insure
ihat the absorblng solutions are not depleted.
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464 To begin sampling, position the noz-
zle at the first traverse point with the tip
pointing directly into the gas stream. Imme-
diately start tae pump and adjust the flow
to isokinetic conditions. Sample for at least
§ minutes at each traverse point; sampling
time must be the same for each point. Main-
tain isokinetic sampling throughout the sam-
pling period, using the following procedures

4641 Nomographs which sid in the rapid
ad!ustment of the sampling rate without
other computations sre in APTD-0578 and
Are avallable from comnmercial suppliers. The
avatiahle nomographs, however, are set up
for use in air streams, and minor changes are
required to provide applicabitity to hydrogen.

4642 Calibrate the meter box orifice. Use
the techniques as described in APTD-0578.

48.4.3 The correction factor nomograph
discussed in APTD-0576 end shown on the
reverse aide of commercial nomographs will
not be used. In its place, the correction factor
will be calculated using equstion 102-2,

(CM) P, T
= —— e —
(=0.01 aHa 1. M,
eq. 102-2
where:
C =Correction factor.
C,=Pitot tube coefficient.
M.=Mole fraction dry gas.
P.=8tack pressure, inHg.
Pu=Meter pressure, inHg.
Tw =Meler temperature, *R.
M, = Molecular weight of stack gas ({rom
4.4.4), 1b/1b mole.
AH & =—Meter box calibration factor, ob-
tsined in step 46412,

4644 Set the calculated correction factor
on the front of the operating nomograph.
Select the proper nozzle and set the K-factor
on the nomograph ns detailed in APTD-0576.

4645 Read the velocity head in the stack
st ench sampie point {rom the manometer in
tho meter box. Convert the hydrogen 3P to
an equivalent value for air by multiplying by
& ralio of the molecular welght of nir to hy-
drogen at the stack moisture content. Insert
this value of AP onto the nomoypraph and
read off 3H. Again, convert the AM, which i1
an a:r equivalent value, to the ¥ for hydro-
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gen by dividing by 13 This factor includes
the ratio of the dry molecular weights and a
correction for the diufferent orifice calibration
factors for hydrogen and air. Th.s procedure
13 dingramumed below:

Olrerve A" ~Multiply MV air Set thic on
ey Mt N 2 Y s <
ty MWHy Jow  nomagraph.
/

/
—

MHeatont .umu Dy 132 WH to b uend on nietar box.

46.46 Operate the sample traln at the
calculated AH at each sample point.

465 Turn off the pump at the conclusion
of cach run and record the final readings.
Immediately remove the probe and nozzie
from the stack and handle in accordance with
the sample recovery process descrihed in sec-
tion 4.7,

47 Sample recovery.

471 (All glass storage bottles aud the
graduated cylinder must be precleaned as in
section 4.5.1). This operation should be per-
formed in an aresa free of possible mercury
contamination. Industrial laboratories and
ambient air around mercury-using facilities
are not normally free of mercury contamina-
tion. When the sampling traln is moved. care
must be exercised to prevent breukage and
contamination.

472 Disconnect the probe from the im-
pinger train. Place the contents (measured
to =1 ml) of the first three impingers into
& 500 mi{ sample bottle. Rinse the probe and
all glasswnare between it and the back half
of the third tmpinger with two 50 ml por-
tions of 0.1M ICl solution. Add these rinses
to the first bottie. For a blank, place 80 ml
af the 0.1M ICl in 8 100 mi sample bottle.
Puace Lhe silica gel {n the plastic [ar Seal and
secuire all containers for chipment. If an ad-
ditional test is desired, the glassware can be
carefully double rinsed with distilled wnrer
and reassembled However, if the glassvare Is
to be out of use more than 2 days, the iniual
acid wash procedure must be followed

4R Analysis—4 81 Apparutus prepura-
tion ~~Cican all glassware accordin~ to the
procedure of section 4.5 1. Adjust the wstru-
ment settings according to the iustruraent

RN

USING l ANSGRINLoN vaveian th Al

Y
am

A2 Aneis propardtion —Adjusl  tee
ivr delivery juessure and tne needie valve 1o
obixni 3 constant air low of abou2 13 1 nune
T.ie analys1s tube snould be bypassed ex-
cept during aerntion. Purge the equipment
tor 2 nanutes Prepare a sample of niercury
standard solution (342) according tu sece
tion 4 83 Piate the analysis tube in the Lie,
and aerate urty a2 maximum peak height s
reached on the recorder. Remove the anaiv-
Sis tube, fiush the lines, and rinse the
analysis tube with distilled water PBepeat
with another sample ol the same standard
solttion. This purge and analysis cycle |- 1o
be repeated until peak heghts are reprou-
ducidle.

433 Sample preparat:on —Just prior to
analysis, transfer a sample aliquot of up to
50 ml to the cleaned 100 ml analysis tibe.
Adju~t the volume to 50 ml with 0.1A! IC!
if required. Add 5 m! of 10 N sodium hydrox-
tde, cap tuhe with a clean glass stopper and
shake vigorously. Prolonged, vigorous shak-
ing ai this point is necessary to obtaln an
Accurate analysis Add 5 ml of the reducing
agent (rengent 33 2), cap tube with a clean
glass stopper and shake vigorousiy and im-
mediately place In sample line,

484% Mercury determination —After the
svstem has been stabllized, prepare samples
from the sample bortle according to section
483 Aerate the sample until a maxtmum
peak helght is reached on the recorder. The
mercury content is determined by comparing
the peak heights of the samples to the peak
heights of the calibrstion solutions. If col-
lected samples are out of the linear range.
the samples should be dlluted. Prepare a
blank from the 100 m! bottle according to
section 483 snd analyze to determine the
reagent blank mercury level,

5. Calibration —$§.1 Sampling Train. 51.1
Use standard methods and equipment as de-~
tatled in APTD-0576 to calibrate the rae
meter, pitot tube and dry gas meter Recali-
brate prior to each test serles.

52 Analysits —52.1 Prepare s calibra-
tion curve for the spectrophotometer using
the standard mercury solutions. Plot the
peak lhielghts read on the recorder versus the
concentration of mercury in the standard
solutions. Standards should be interspersed
with the samplas since the calibration can
change slightly with time. A new calibration
curve should be prepared for each new set
of samples run.

8. Calculatwons—8.1 Average dry gas metcr
temperature, stack temperature, stack pres-
sure end average orifice pressure drop.—See
dsta sheet (fig. 102-8).

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

AH
V =‘. L (an'+')3_6)
ST T P
cf. 102-3

wh oo
Ve, - Volurse of pas campls throuzh the dey gre tnetee
(sl couditioneg, ft

Uw=Voalume of gas sample through the
dry gas meter (meter conditions),
fo

+ = Average temperature of stack gas. 'R

T~ =Aversge dry gas meter temperature,
*R.

Pua; =Barometric pressure at the orifice
rieter, inHe

Jl= Average pressure drop across the ori-
fice meter, inH.O.

13 7 =Specific gravity of niercury.

P. zStack pressure, Puor = static pressure,
wnhHyg.
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63 Volume of water tapor.

T,
'a =K V'(P
®lure

Vo, - Valume of water vapor i the gos sampie (stack
coudilivita, (11,

eq. 102-4

in TIg =1
wml =1
Vi,=Total volimue af Luymd colimtad in tmpingers
aned alics el (see fyenre 1942 7)), wil,
T.=Averare st.u K pas tenmipee.
DyowStack presaure, Fyg, o stalie mmmro In, Mg,

64 Total gas volure.

K =0 01G7 , whien these nnits are usay,

Vi = Vm. + V-, cq. 102-5
wlicre:
Vietss=total volume ol gas cample (stack
conditions), ft*,

o, =Volume of pua< Hirourh drey e moter (lick
condatwniy, (1)

Ve, mVoiunme of walrr vyne In pus sangple (stack
conditiony), M.

VOUra Of LV
BAICR (LI 1D

[T XA o
v, Wiicet,
- []

RULES AND REGULATIONS

PLANT

DATE

RUN NO.

STACK DIAMETER, in.

BAROMETRIC PRESSURE, in. Hg.
STATIC PRESSURE IN STACK (Pg). in. Hg.

OPERATORS

SCHEMATIC OF STACK

CROSS SECTION

Traverse point
number

Velocity head,
in. H,0 '\/AP

Stack Temperature

(51, °F

Tl
MO

UaUIe CouICTIo

TOTAL VOLUME COLLICTED e -

*COMVIRT WWONY OF WATYA TO vouus oY dividimg total weight
CRLASE BV OLNSITY OF WATUL. () p/wiit

ewad. g
“'.” = YOLLME BATC mf

Flgurs 1027, Amtytical daia.

68 Stack gas velocity—Use equation
1026 to calculate the stack gas velocity.

~D T. vy .
(9)eve. = K,Cp(vOP)ans. (—Pjﬂ)-l,—

eq 102-6

where:
(LA aop. -Lmo stack gas velocuy, feat pu second.
4 s\ B mok' R-mu!o
these units are v
C, =Pitot tude cosificient, dimensioniena.
{TVees. =Avernge stack g termperaiure, *R.
(YAF) sve. = Averngs aquare root of the velouity bead of
ack gas (h\H:O)'ll (ser fiyrare 102-h).
P, -Bune pressure,  Frerkstatic pressare, 1o

M, -l(okcuhr welght of stack gxx (wot basie),
the sumrstion of tha products of v.ho

molecals ‘:d:lll of mch pone 13
In tbe muu;v, lbnb-moh. o
Pigure 102-8 shows a sampls recording sheet
for velocity traverse data. Use the averages in
the last two columns of figure 102-8 to de-
termine the average stack gas velocity from
equation 102-8.
68 Mercury collected. Calculate the total
welght of mmercury collected by using eq.
102-7.

FEDERAL REGISTER,
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Figure 102-8. Velocity traverse data,
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Wi -V CtmV¥V.Cuol» 2.7
where:

W= folal weight of mercury coilected, &3,
V:=Total volume ¢! condensed moisture
and ICL tn sampie bottle, mi.
Ci=Concentration of mercucy measured in

sample bottle, xg/ml.

Ve ="Tota! volume of ICl used {n sampling
(impinger contents aud all wasa
amounis), ml

C» = Blank concentratlon of mercury in ICL
solution, «g, mi.

67 Total mercury emission—Calculate
ths total amount of mercury emitted from
cach stack per day by equation 102-8. This
~quation 1s applicable for contintous opera-
tions For cyclic operations, use only the time
per day each stack is in operation, The total
mercury emissions from a soiwtrce will be the
summatlon of resuits from all stacks.

W rde A.x 86,400 scennds/day
- | QPR 10% up/2
cq. 102-8

r

where:
P = Rate of cussion, g/dsy.
W= Totui weight ol mercnry collected, g
T ietai = Total volune of gaa satnple (»tack conditions),
2,
(4) ave. =Avorage stack gas velocity, feet por sevond.
A, =Stack nrea, (1,
68 Isokinetic variation (comparison of
relocity of gas in probe tip to stack velocity).
100 Vigiat

AD(9,) s,
wherc:

" I« Percent of sokinetic sampling. "
Vieter = Total volunic of £as sawple (stack conditiows),
"

1= cq. 102-9

A=Trobe Lip nres, [t
@ = Samplng ime, sec.

(") avg. = Average stack gas velocily, fuet per seconed.

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

72 Acceptable isokinetic results.—712.1
The foliowing range sets the limit on ac-
ceptable isokinetic aampling results: 1If
€07 <I1<1107, the results arg acceptable;
otherwise, reject the test and repeat.
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METHOD 10). DERYLLIUM SCREENING METHOU

1. Principle and applicability —1 1 Prin-
ciple. —~Beryllium emissions are {sok:neti~ally
sampled {rom three points in a duct or stack
The collected sample is analyzed for heryl-
lium using an appropriate technigue.

1.2 Applicability.—This procedure deta:ls
gudelines and requirements for methods
acceptable for use in determining beryliium
cmissions in ducts or stacks at stationary
sources, as specified under the provisions of
§ 61.14 of the regulations.

2. Apparatus—31 Sampling train—A
schiematic of the required sampling frain
configuration is shown in figure 103-1. The
cssential components of the traln arc the
following:

21.1 Nozzle.—Stainless steel, or equira-
lent, with sharp, tapered leading edge.

212 Probe.—Sheathed Pyrex? glass.

2.13 Filter—MIlllipore AA, or equivulent,
with appropriate filter hoider that provides
8 positive seal sgainst leakage froni outside
or around the fliter. It is suggesied that a
Whatman 41, or equivsient, be piaced {inme-
diately against the back side of the Millipore
fiter as & guard against breakage of the
Millipore. Include the Whstman 41 in the
anatysts. Equivalent fliters must be at least
99.95 percent eficient (DOP Test) and
omenable to the analytical procedure.

FRLTER

norat

-

Fiish
Figwe 103-1. Barylliun scrvsning sethold; sample trals schematic.

2.1.4 Meter-pump spstem —Any system
that will maintain isokinetic sampling rate,
determine sample volume, and I8 capable of
8 campling rate of greater than 0.5 cfm.

2.2 Measurement o/ stack conditions
(stack prcysure, temperature, moisture ond
telocity) ~The following equipment shall be
used in tlie manner specified in section ¢ 3 1.

2321 Piudot tubc—Type B, or equivalent.
with & coeflicient within 5 percenlL over the
working range.

2.2.2 Differential pressure gauge —In-
clined manometer, or equivaicnt, to measure
veioc'ty head to within 10 percent of the
minimum value.

t Mention of trade names or specific prod-
1cts does not constitute endorsement hy the
Fnvironmental Protection Agency.

227 Temperature eiugs —Any ismperna-
CUTP TUCAS AT U device e ASUre Slack tom-
peraturetowithon 50 F.

224 Presture  gatge —Any  device to
meLsure stack pressure to wltiain 01 in. Hg.

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

226 Mowusture determination —Wet and
dry bu'!b thermometers, drying tubes. con-
densers. or equivalent. t> determine stack gas
maisture content to within 1 percent.

23 Sacmple recovery —23.1 Frobe clean-
tng equipment. ~Prooe brush or cleaning rod
at least as long as prote, or equuvalent. Clean
rotton balls, or equivalent, should be used
with the rod.

232 Lenkless glass sample bottles.

24 Analysis—241 Equipment neces-
sary to perform an atomic absorption,
spectrographic, fivorometric, chromato-
graphic, or equivaient analysis.

3. Rcagents.—31 Sample recovery —3.1.1
Acetonc.—Reagent grade.

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

32 Analysis —3.2.1 Reagents as neces-
sary for the seiected analytical procedure.

4. Procedure—+4.1 Quidelines for source
testing are detailed {n the following sectfons.
These guideilnes are generally applicable:
however, most saraple sites differ to some de-
gree and temporary alterations such as stack
extensions or expansions often sre required
to insure the best possible sample site, Fur-
ther, since beryllium is hazardous, care
should be taken to minimize exposure.
Fannlly, since the total quantity of beryllium
to be collected is quite small, the test must
be carefully conducted w prevent coatami-
nation or loss of sample.

4.2 Selection of a 3ampling site and num-
her 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,
staciks smaller than 1 foot in diameter should
not be sampled,

422 The sampling site should be at least
cight stack or duct diameters downstream
and two dismeters upstream from any fiow
disturbance such as a bend, expansion or
contraction. For rectangular cross-section,
determine an equivalent diameter using the
following equation:

2Lw
D"zf«;ﬁ"' ...... reemcemanessnnn eq. 103-1
where:
D.=equivalent diameter
L =length
W =width

423 Some sampling situstions may ren-
der the above sampling site criteria imprac-
tical. When this is the case, an alternate
site mAy be selected but must be no less
than two dismeters downstream &od one-
half diameter upstream from any point of
disturbance. Additional sample runs are rec-
ommended at any sample site not meeting
the criteria of section ¢2.2.

424 Three runs shall constitute a test.
The runs shall be conducted at three dif-
ferent points. The three pounts shall pre-
portionntely divide the dismeter, le. be In-
crted at 25 50 and 75 percent of the diameter
from the Inside wall. Fur horizontal ducts,
the diameter shall be in the vertical direc-
tion. For rectangular ducts, sample ou a live
through the centroi¢ and parallel to a smd-.
If adcitional runs are required per sectinn
$ 23 proportionately diride the duct to ac-
commodate the total number of runs.

43 Meazurement of s‘ack cond:tions,
431 Mcasure the stack gas pressiure, moti-
ture, And tempernture, using the eguipmen:
described In §22 Determine the motecular
weight of he stack gas. Sound enJinerring
estiniate: may U4 made 1n Liou of direct
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measurements. The basls for such stimates
shall be glven in the test repart.

33 Prepuration of somplin  {roin —
141 Assemble the sainpling tran as shown

in figure 103-1. It 18 recommended that all
glissware be preciesned LY soaking in wash
acid for 2 hours.

442 Leak check the sampling train at the
saripling site. The leakage rate should rot Le
I excess of 1 percent of the desired sample
rate,

45 Beryitium train operatwon—4 51 For
each ru, tneasure the velocity at the selected
sampling point Determine the isokinetic
sampling rate. Record the velocity head and
tie required sampling rate.

452 Place the nozzle at the sampling
pomnt with the tip poating durectly luto the
£0s stream. Immediately start the pump and
adjust the flow to lsokinetic conditions. At
the conclusion of the test. record the sun-
pling rate. Again measure the velocity head
at the snmpling point. The requiired isokinetic
rate al the end of the perici should not huve
deviated more than 30 percent from that
uriginally calculated.

453 Sample st & minimum rate of 0.5
tY/min. Samples shall be Leken over such a
pericd Or periods as are pecessary to deter-
mine the maximum emissions which waould
occur tn 8 24-hour period. In tlic case of
cyclic operstions, sufficieni tests shall be
made 0 a8 t0 allow determination cr cslcu-
lation of the emissions which would occur
over the duration of the cycle. A minimum
sampling time of 2 hours ts recommended.

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

46 Sample recovery—468.1 It s recom-
mended that sll glassware be pracleaned as
in t 44.1. Semple recovery should also be
performed (n an ares free of possible beryl-
llum countamination. VWhen the sampling
train is moved, exercise care to prevent
breakage and contaminution. et aside a por-
tion of the scetone used in the sample re-
covery as & blank for ansiysis. The total
amount of acetone used sbould be measured
for accurate blank correction. Blanks can be
eliminated if prior analysis shows negligible
amounts.

4.62 Remove the fliter and any laose par-
ticulate matter from fiiter holder and place
in a container.

463 Clean the probe with acetone and a
brush or jong rod and cotton balls. Wesh into
the container. Wash out the filter holder
with acetone and add to the same container.

4.7 Anaiysis—4.71 Make the necessary
preparstion of sampies and sanalyze for beryl-
ltum. Any currently scceptable method such
as atomic absorption, spectrographic, fivoro-
metric, chromatographic, or equivalent may
be used.

8. Calibration and standards—38.1 Sam-
pling train.—5.1.1 As a procedural check,
sampling rste regulation should be compared
with s dry gas meter, spirometer, rotameter
(calibrated for prevailing stmospheric con-
dritions), or equivalent, attached to nozzle
inlet of the compiete sampling train.

$12 Dats from this test and calculations
should be shawn in test report.

52 Analyns—652.1 Btandardization is
made as suggested by the marufacturer of
the instrurment or the procedures for the
snalytical method. *

6. Calculations—8.1 Total berylhium emis-
sion. Calculate the totsl amouat of beryl-
lHium enittted from each stack per day by
eguation 103-2. This equation is applicable
for continuous operations. For cyclic opera-
t:ons, use only the time per day each stack
Is In operation. The total berylllum emis-
sions from a source will be the summation
of results from all stacks,
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7. Test report. 71 A test report shall be
prepared which shall include as a minimum:

7.1.1 A deta:led description of the sam-
pling train used and resuils of the proce-
dural check with all data and calculations
made.

7.1.2 All pertinent data taken during
test, the basis for any estimates made, cal-
culations. and results.

713 A description of the test site in-
clucding s block diagram with a brief de-
scription of the process, location of the sam-
ple points in the cross section, dimensions
and ¢istances from any point of disturbance.

MITROD 104. RETTRENCE METHOD FOR DETER-
MINATION OF BERYLLIUM EMISSIONS FROM
STATIONARY BOUARCES

1. Pnirciple and applicability—11 Prin-
ciple. —Beryllium emissions are tsokinetical-
Iy sampled from the source, and the collected

sampte s dicested In an acid solution anc
al.alvsed by alomic absorptinn speciropho-
LemIEtry,

12 Apphcabilily —This method 1s applt-
cable for tae determination of beryilium
emissions 1n ducts or stacks st stationary
scurces  Unless otherwise specified, this
method Is not intended to apply to gny
fireamis other than those emittea directly
to the atmosphere without furtner
processing.

2 Apparatus—21 Sampling train —A
schematic of the sampling tratn used by
EPA is shown in figure 104-1. Commercia!
models of this train are available, although
construction detatls are described tn APTD-
0581, and operating and maintenance pro-
cedures are described tn APTD-0576. The
components essential to this sampling train
are the following:

2.1.1 Nozile —Stalnless steal or glass with
sharp, tapered leading cdge.

212 Probe.—~Sheathed Pyrex' glass. A
heatung system capable of maintaining a
minimum gas temperature In the range of
the stack temperature at the probe outlet
during sampling may be used to prevent
condensation {rom occurring.

HEATED AREA FILTER HOLDER  THERMOMETER  CHECK
/VALVE
PROBE STACK -
\\ WALL
Iy - VACUUM
., - . LINE
TYPES / .
PITOT TUBE
p L N
IMPINGERS 1CE BATH
NOMETER
PITOT MA BY-PASS, VALVE

ORIFICE

THERMOMETERS
DRY TEST METER

/

VACUUM
GAUGE

MAIN VALVE

AIR-TIGHT
PUMP

Figure 104-1. Beryllium sampling train

213 Pitot tube—~Type 8 (fAgure 104-3),
or equivalent, with a coeficient within S per-
cent over the working range, attached to
probe to monitor stack gas velocity.

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

2.1.8 Impingers ~Four Qreenburg-Smith
impingers connected {n series with glass hall
joint Attings. The first, third, and fourth
smpingers may be modified by repiacing the
tip with & YK-inch {.d. glass tube extending
to one-half ioch from the bottom of the
finkx.

218 Metering system —Vacuum gauge,
leakless pump, thermometers capabic of
n:casuring temperature to within 6 F. dry
FA3 micter with 2 percent nccuracy, and re-
lated eguipment, described in APTD-0581,

1o maintain an isokinetic sampling rate and
to determine sample volume.

2.17 Baromefer—To measurs
pheric pressure to + 0.1 {n Hg.

22 Measurement of stack conditions
(stack pressure, temperature, moisture and
telocity)—22.1 Pitot tube—~Type 8, or
equivalent, with a coefficient within § percent
over the working range.

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

atmos-

! These documents are avatladle for & nom-
inal cost from the National Technical In-
formaticn Service, US. Department of Com-
merce, 5785 Port Royal Rosd, Springfieid,
Va. 22131,

*Mention af trade names on gpecific prod-
ucts does not constitute endorsement by the
Euv:ironmental Protection Agency.
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223 Temperature gage —Anv tempera-
ture measuring device to measure stack tem-
perature to within §* P,

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

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

23 Sample recovery—23.1 Probe clcan-
fng rod.—At least as long as probe.

2.32 Leakless glass sample botties.—500

233 Graduated cylinder —250 mi.

234 Piastic far.—Approximately 300 mi.

24 Anglysis—24.1 Atomic absorptwon
spectrophotometer.——~To measure absorbance
At 2348 nm. Perkin Elmer Model 303, or
equivalent, with N,O/scetylene burner.

242 Hot plate.

2.43 Perchloric acid fume hood.

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

3.1.2 Perchloric acid —Concentrated, 70
percent.

3.13 Mitric acid —Concentrated.

3.1.4 Sulfuric acid.—Concentrated.

3.15 Distilled and deionized water,

3.1.6 PBeryllium powder.—98 percent mini-
mum purity.

32 Sampling-—~32.1 Filiter. — Millipore
AA, or equivalent. It is suggested that a
Whatman ¢1 filter be placed immediately
against the back side of the Millipore fiiter
as & guard against bresking the Millipore
filter. In the analysis of the fliter, the What-
man 41 filter should be included with the
Milllpore fiiter.

3.22 Silica gel—Indicating type, 6 to 18
mesh, dried at 360° P for 2 hours.

323 Distilled and deionized water.

33 Sample recovery—33.1 Distilled and
deionized water.

3332 Acetone —Reagent grade.

333 Wash acid—~1.1 V/V hydrochloric
acid-water.

34 Analysis —34.1 Sulfuric acid srolu-
tion, 12 N —Dilute 333 m! of concentrated
sulfuric actd to 1 1 with distllled water.

342 25 percent V/V hydrochloric acid-
toater.

3.5 Standard beryllium solution—3.5.1
2tock solution ——1 ug/ml Dbervllium. Dis-
so!ve 13 mg of beryliium in 80 ml of 12 N
sulfuric acid solution and dilute to a volume
of 1000 ml with distilled water, Dilute a 10 m!
aliquot to 100 mt with 25 percent V/V hydro-
chloric acid, giving & concentration of 1
sg/mi. This dyute stock solution should be
prepared fresh dally, Equivalent strength (in
beryllium) stock solutions may be prepared
from beryllium salts as BeCl, and Be(NO ),
(98 percent mirumum purity),

4. Procedure. 4.1 Quldelines for source
testing are detalled in the following sections.
Thess guidelines are generally applicable;
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AVULED AND XEOULLAIUND

bPowever, most sample sites diler to s

decree and temporary alterations such o
s1aCH erxtensions or eapanstons often bre re-
quired to 1nsure the hest possible sample
site. Furiher, since berylllum is hazardous,
care should be taken to minimize exposure.
Final.y, since the total quantity of beryllium

™NLT

“tadiier than b foot in diameter shou'd not
Lo sainpled.

422 ‘[he samplibyg site should be at jecast
8 siack or duct diameters downastream and
2 diameters upstream {rom 34y Aow disiurb.
ance such as a bend, expanRs.on or contrac-
tion. For a rectangular cross-section, deter-

to be collected is quite small, the test must mune an equivelent diametar from the
Le carefully conducted to prevent contami-  following equation:
nation or 10oss of sample. De=2LW
42 Selection of a samplung site and mini- ITw eq 1041
mum nurmber of traverse points. wlhtere: '
421 Select a sultable sampling site that D =equlvalent diameter
is as close as practicable to the poict of at- L:=length
mospher:c emssslon. If possible, stacks W =width
NUNMBER OF DUCT DIAMETERS UPSTREAM*
{DISTANCE A)
05 1.0 1% 20 25
50 T T T T T T
DISTURBANCE
¥
g whk A —
<} SAMPLING
- sne
I
I+
> ]
S Wi J. —
-
] ISTURBANCE
Z .
3 20 - -
=
2
=
E
F ol —
FROM POINT Of ANY TYPE OF
OISTURBANCE (BEND. EXPANSION CONTRACTION. ETC.»
° 2 £ 1 1 1 1
? 1 ¢ 6 6 ’ 8 [ 10

NUMBER OF DUCT DIAMETERS DOWNSTREAM
{DISTANCE Bt

Flgure 101-3. Minlmum numaer of traverse points.

Figwe 1044, Cresa section of clrcuter stack showing location of
Uaverse poinis on parpendouiar diamaters,

- ) . .

. - . .
I [om—-

] . L] L]

Flgwe 1942, Crovs sectian of reciangular stack divide? lato 12 eq.at
$I023, Witk UIversa POUE &L CENUSND O BACh WAL

423 When the rbove sampling site cri-
teria can be met, the minimum number of
trnverse pointa is four (4) for stacks 1 foot
in diameter or less, eight (8) for stacks larger
than 1 foot hut 2 feet ta diameter or less. aud
twilve (12) for stacks farger than 2 :eet.

424 Some sampling situations may ren-
der the sbove sampling site criteria imprac-
tical. When this i3 the case, choose a con-
venlent sampling location and uso figure
1043 to determine the minimum number
of traverse polnts. However, use figure 104—3
only for stacks 1 foot in dlame'er or larger.

425 To use figure 104-3, first measure
the distance from the chosen sampling lo-
cation to the nearest upsiream and down-
stream disturbances. Divide this distance by
the diameter or equiralent dismeter to deter-
mine the distance in terms of pipe diameters.
Determine the corresponding number of
traverse points for esch distance from fig-
ure 104-3. Select the higher of the two num-
Ders of traverse points, or a greater value
such that for circular stacks the number is
& multiple of four, and for ractaugular stacks
the number follows the criteria of section
432

426 1/ n selected sampling point s closer
than 1 inch from the stack wall, adjust the
location of that point to ensure that the
sample is taken at least 1 tnchk away from ‘he
wall.

43 Cross-sectional layout and location .:f
traverse polints.

-
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RULES AND REGULATIONS
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17 Samp.e rccovery—4.71 (A plass
storage hoitles and the graduated oylinder
G, be practeatied as in 4351 ) This onera-
tiun sheould oe performed in an area free of
poseible Leryllium contaimination. When the
sampl.ag tean is moved, care must be exer-
cined to prevent breakage and cotitamination.

4772 Disconnect the probe {rom the im-
ptuser traln Renitove the filter and any loose
prrtictitate matter from the filter holder and
place tn a sample bottle Place the coutents
tmesured to =1 mi) of the first three im-
pitigers into nunother sample boitle Rinse the
prove and all glassware between it and the
back hal! of the third tmpinger with water
and acetone. and add this to the latter sam-
ple battle Clean the probe with a Lrush or a
long slender rod and cotton bails. Use acelune
whiie cleaning. Add these to the sample bot-
t'e. Retun a sample of the water and acetoue
A3 & Llauk. The total amount of wash water
and acetone used should be measured for ac-
curate biank correction. Place the silica gel
in the plastic Jar. Seal and secure all sample

containers for shipment. I{ an sdditional test
is desired, the glassware can be carefully dou-
bte rinsed with distilied water and reassermn-
bled. However, if the glasaware is to be out of
use more thau 2 days, the initial acid
wash procedure must be followed.

4.8 Analysis.

481 Apparatus preparation.~Clean all
glassware according to the procedure of sec-
tion 4.5.1. Adjust the instrument settings
according to the instrument manual, usng
an sbsorption waveiength of 234.8 nm.

483 Sample preparation—The digestion
of berylilum samples is accompilished in part
in concentrated perchloric acid. Cautwon:
‘The analyst must insure that the sample is
beated to light brown fumes after the initlal
nitric ecid addition; otherwise, dangerous
perchlorates may result from the subsequent
perchloric acld digestion. Perchloric acld alao
should be used only under a perchaloric acid
hood.

4821 Transfer the filter and any loose
particulate matter from the sample container
to a 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 § ml concentrated sulfuric acid and §
ml concentrated perchloric acid. Then pro-
ceed with step 4.82.4.

4822 Place a portion of the water and
acetone sample into » 150 mi beaker and put
on & hotplate. Add portions of the remainder
as evaporation proceeds and evapornte todry-
Dess. Cool the residue and adad 35 ml concen-
trated nitric acid. Heat on a hotplate until
light brown fumes are evident to destroy any
organic matter. Cool to room tempersture
and add § ml concentrated sulfuric acid, and
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5 =it oo entrated perchlone acwd Then pro-
eed vt step 182 4.

1821 \Weish the spent silica g€l and re-
port to the nearest pram

4821 Samples fcom 4821 and 4822
miay bhe comb:ned here for ease of analvsis.
Replrce on a hoiplate and evaporate to drv-
nes: wn B perchlorie actd hood Cool and dis~
enive the residue lo 100 ml of 25 percent
VsV hydrochioric acid. Sampies are now
rendy for the atcmic absorption unit. The
hervilium concentration of the sample must
be within the calibration range of the unit.
1{ necessary, further dilution of sample with
25 percent V,V hydrochloric acid must be
performed to bring the sample within the
cnlibratian range.

483 Ecrylium determination —Anaiyze
the samples prepared in 4832 at 23¢8 nm
using a nitrous oxide/acetylene flame. Alumi-
uum, stlicon aud other elements can inter-
fere with this method if present in large
quantities Standard methods are avallable,
however, to effectively eliminate these inter-
ferences (see Reference 5).

§. Calibration—561 Sampling train.—
511 Use standard methods and equipment
as deta.ed in APTD-0576 to calibrate the rate
meter, pitot tube, dry gas meter and probe
henter (if used). Recalibrate prior to each
test series.

5.2 Analysis—52.1 Standardization s
made with the procedure as suggested by the
manufacturer with standard berylium solu-
tion. Standard solutions will be prepared
from the stock sclution 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.

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

62 Dry gas volume.—Correct the sampie
volume measured by the dry gas meter to
stack conditions by using equation 104-2.
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eq. 104-2
'hl“ Volun:e of gas sample th h the d! et
= {ctack eo‘nﬂdomm.. Foue e

Va=Yolume of gas sample through the dry g nis‘er
(meager conditions), L3,
T’ = A veraee temperature of steck gas, *R.
To= Averure dry gas mster tempersture, *R.
P~ aromstric pressure at the orificn mow ia He.
All-Aml:zaprmun drop oaou the orifice meicr,
- k)
92 l‘»nﬁpmﬁc gravity of mury
Pom=Stack pressars, Puae k= stalic pressure, in g,
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64 Totalyas volume.

-t Ve, cq. 104-4

Vl'\ni=‘

© here
!

¥ '-‘:ml volwne of gas sarapte (stack condutions),
13,

1a,=\ olume of gas throygh dry gas meter (stwk
condiions), i1,

V..=Voluno of watet vapor in gas sample (stack
conditions}, ft8,

65 Stack gas velocity.

Use equation 104-5 to calculate the stack

gas velocity.

“'.).u.=KnCl(\5 /(T Jure.

PM,
eq. 104-5

where:
[CA PP -\vcnao stack gas welocity, feet por

1b-inHg n
Kymts 3 (m mo"R4aELo ) - *U°
thm onits are nsed.

Cp=Pitot tubs cosffictent, dimensioniass.

(T.) seq. = Average n.ck m temperature, *R.
(V' aAp)ave, -Avmce root of the velocity heed
suck (n un}hO)“‘ (see figure 104-8),
P--S'-ﬁ"k pressurs, Py.istatic pressure. (n

Af,= Molmhr weight o( stack gas (wat basic).
he summation of the products of the
molecnhr weight of sach componeat
maultiplicd by 1ts volumetric proportiou

in the mixture, Ib.1b-moie.
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Figure 104-7. Analyticas data.
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