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SECTIONI
INTRODUCTION

As suggested in Hg AFLC (MCDPE) letter, 7 November 1968, a
sampling study was undertaken to define the air pollution potential
from electroplating operations. A Los Angeles County Engineering
Manual published by the USDHEW (Ref. 1) defines the air pollution
problem from electroplating as fcllows: ""Most of the electrolytic
plating and cleaning processe: are of little interest from a standpoint
of air pollution because the emissions are inoffensive and of negligible
volume, owing to low gassing rates. Generally, air pollution control
equipment is not requzred for any of these processes except the chro-

mium plating ptocws_s. gChromlc acxd mlst emissions. have. caused!

problems by spotting_ car finishes_ in_ the v1cm1ty of d:scharge ductal
‘Ew.n though the. .concentrations_are. relanvely low, they may still’ U

' 'hzgh enough to cause property darnage;

Mr. Schuman of the State of Michigan, Department of Health (Ref. 2)
indicated that a collector is mandatory, based on his experience for
chromic acid and alkali mists. In a personal discussion he indicated
that he feels the alkali control requirement applies only to concentrated
alkali emissions. He meniioned, for example, a2 10 percent or more
concentrated sodium hydroxide bath.

The direction provided by USAF (AFOCE) itr, 9 Dec 66, Tables 11
and 12, are based on a now obsclete New York State Guide. This has
been mod:i;cd to the statute shown in Appendlx I. I Environmental 3}
{Ratings' of "B and C'"as defined in Table I II of Appendix.I.are. —usually

L551gncd to_arsas_surrounding platm&_aﬁogs_ac_cg::éyg t6 I Kingsley ]
(N.Y. State Plans Review Engineer), and collectors are not normally
required for piating discharges,

{1BM Corporation's experience (Ref. 5). _indicates that inthe several;

T IBM [BM plating shops checiced, the oniy_ falloul_ever detected was chromlc-

3ac.d.

Emission figures for plating operations were not found in the
literature surveyed {(Ref. 3, 4, and 5) and contact with HEW, the Detroit
Bureau of Industrial Hygiene, and New York State engineers disclosed
that they were not aware of quantitative infermation available on plating
discharge levels. No emission infcrmation was available from couarol
equipment manuviacturers. They generally report collector efficiency
figures but do not indicate contarninant levels before and after scrub-
bing.

rr—re -.v.—'.""*q
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SECTICON 11
PROCEDURES

The plating and process tanks were selected for sampling on the
basis of the following criteria:

1. A suitable and accessible sampling location was necessary,
A straight run of duct away from elbows or constrictions and not re-
quiring scaifolding was a minimum requirement,.

2, Highest potential emission rates were anticipated (Ref. 6),
based on emission tables published originally by New York State.

3. Plating, atripping, or cleaning operations were in progress
in the tank during sampling.

4, Either a noticeable odor, irritation, or visible contaminant
was perceived,

5. After selecting tanks which met most of the criteria outlined
above, a pitot traverse was.made.at appropriate_and accessible lccations
in the duct as far from a bend or cbstruction as possible. The sampling
procedure used was descriced by R. W, Sexton (Ref, 7). LThe The-point-of

{dverage velocity was used to locate the sampling probe. tip and jEokinetit
#ampling was Ferformed by adjusting the correct prece librated pump
sampling rate. A 1/4" I, D, pyrex probe with a 90° bend {opening
facing into air stream) in seri:s with an impinger containing 125 ml of
appropriate sampling solution was used to collect samples,

Distilled water was used for sampling acids and bases and 0.3 N
NaOH for cyanide sampling. M.S5, A, tubes were used for NO, testing
and surface saimpling for HCN. The probe contents were carefully
washed and added to impinger contents afier sampling, A minimum
sampling time of 10 minutes was used. I ventilation was inadequate, or
proper sampling locations were not available, samples were taken above
the tank liquid surface at a height of 10 - 15 inches above the pont of
maximum plating or stripping activity {(as shown by bubble evolution or
parts placement).

SECTION 1
RESULTS

Results are summarized in Tables I and ]I below and bracketed
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values were samples taker abcve the same tank.

TABLE

TANK SURFACE SAMPLES

Operation Base¥ Contaminant Concentration
Silver Strike M ‘HCN 12 ppm
Silver Plating M HCN 12 ppm
Cadrmium Plating M HCN 2 ppm
Cadmium Barrel Piating M HCN 0 ppm
Cadraium Stripping M NQO, 0 ppm
Sulphuric Anodizing M H., 50, 3 ppm
Hard Chrome Plati..g H Cr0,~ 0.52 mg/m?3

0.28 mg/m®
Hard Cnrome Plating H CrO5~ 0. 14 mg/m?®
0.16 mg/m*

. — - ( 3

Hard Chrome Plating H CrQg 0.13 mg/m
~10. 16 mg /m®

Hard Chrome Plating H CrO,~ (D. 34 mg/im®
14. 2 mg/m°

Hard Chrome Plating H Cro,”

1.0 mg/m?®
1.1 mg/in®

*M - McClellan AFB
H - Hill AFB
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SECTION IV
DISCUSSION

Tank surface samples for chromic acid were taken at Hill Air
Force Base in an industrial hygiene survey perforined in February

1967. Ourl€sséntial purpose in takisn,: these particular samples was
[yt PR M Tl R
to provide-an-indication of the quantity 6f¢hroinic acid mist escaping
‘into-the-dtmosphere and provide data for comparison with-existing;
(information{ ~Ventilation rites varied from 85 - 400 efm /2 7

The?ventila*tfc;_gi of the chrome plating tanks at McClzllan AFB
averaged only 85 &fifi/ft? > and the results of duct sampling are shown
in Table II, Ventilation was poorly distributéd on these tanks, and
the results of surface samples taken for CrQO, concentration ranged
from 0,13 to 10, 0 mgm/m?,

Silver plating and cadmiurn plating tanks are cited in the literature
(Ref, 6) as releasing no contaminants to the atmosphere, Sampling
directly above these cyanide baths, we were unable to obtain concen-
trations of HCN above 12 ppm,

Cadmium stripping was periormed with ammonium nitrate, and
we were unable to find any NO, or NH; at the surface of Lhe tank during
the operation.

‘Results of sampli.s taken directly above the sulphuric acid
ancodizing tenk with anodizing in progress were negative for sulphuric
acid, :

The chromic acid anodizing tank_sampled had two exhaust ducts,
and the total CrO, emitted amounted té 0, 10 pounds_pc .. This
value was significantlychigher than the CrO, emission {rom the chfdie
plating tanks. T .

The only HCI tank in the plating shop that appeared to give off
noxious fumes was the one in the cadmium area containing 50 - 55 ;
peccent by volume HC1 where ar emission rate of 0,57 pounds per hour
was found,

The greatest emission of any contaminant obtained in the ducts
samplad was 0,76 pounds of NaOH per hour from the silver stripping
operation, Even this value is considerably below the New York State
permissible limit of 10 pounds per hour.

Niclel plating involves ro major health problems, and most baths
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can be operated without ventilation (Ref. 8'. No air poliution problems
should result from nickel plating. ) {

We recognize that there are a number of,variables which have :
affected the results obtained, and they must be taken into consideration :
if the results are to be applied to 2 new installation, i.e., the . '
{venfilation of the tank,)freeboard, current-density, cross-drafts} makes
up-air, etc, However, the results do indicate the order of magnitude
si the concentrations to be exypected and their relative insignificance
from an air pollution stardpoint, , ;

SECTION V ]

CONCLUSIONS AND RECOMMENDATIONS :

1. Plating discharges (except {or chromic acid, concentrated sodium
hydroxide, or dilute sndium hydroxide with high current densities) are

generally considered below levels which can constitute an air pollution
prchlem from either a legal, aesthetic, or health standpoint.

A vl YA

2. Results indicate that the air pollution potential is negligible for
almost all the plating and cleaning processes investigated,

3. A scrubber is recommended for silver stripping because of the
relative.y high concentration of strong caustic discharged.

4. Because-of-the-carzspotting resulting from chromic dCld dxscngrges?
ra~ collecj_gz_xs recommended_on_chromic acid platmg and_chromic_ acxci?

{2HGdizing. 3 : i
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Appendix 1

Chapter IV Air Pollution Control

New York State Public Health Law
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CRAPTER IV AIR POLLUTION CONTROL

PART 187

OONTAMINANT EMISSIONS
FROM

§187.2

e e o

PROCESSES, AND EXHAUST AND VENTILATION SYSTEMS

Bec.

18T.1 Applicabllity
1512 Definitions

Bec,

173 Prohibitions
1874 Abatamant

Historical Note

Part added, filed Jan. 12, 1948 to be off.
1p88.

Fob. 6,

i
(Btstutory suthority: Publlc Health Law, §§ 1271, 1276) l -
' /

Section 187.1 ApLrability. This Part shall spply throughout the Btate of
New York to contamirant emissions from processes, and exhaust and ventilation
systams, except that when another Part applies to a specific air contaminant or .
& specific air contamination source, that Part shall taks precedence and shall be et
applied in place of this Part.

Historloal Nots

8se. 24ded, Nled Jan, 12, 1988 ta be off.
Fab. 8, 134,

187.2 Defnitions.

(a) Environmental rating. A rating indicated by the

letter A, B, C or D), conslders -the environmental eXecls of an alr contamiratton

source. A rating takes inte account properties and guantities of contaminants
emitted; effects on human, plant, or enimal life, or property; meteorclogical para-

meters, stack hel is, characteristics of the community; and ambient alr quality .
classification of the area L1 *vhich the source is located or which it afecta, .

(b) Ewmission rate potential. The rate In pounds per hour at which air contam-

inants would be enitted te the outer air in the absence of sir pollution control
facilitles or other control measures, The emission rate potential for cyclic opera-
tions shall be oetermined by considering both the instantuneous emission potential )
and the total emission potential over the time period of the cycle.

(e) FEmission sourre. Any point at which air contaminants eater the cuter alr
from processes, and exhanust and ventllation systems.

{4} Ezhaust and ventilation system. Any system which removes and transports

{e) Permissibls emission rats. The maximura “ate in pounds per hour at which
alr contarninants are allowed to be emitted to the outer alr.

{t) Process weight. The total welght of all materials Introduced Into any spe-
cific process which inay cause any discharge into the atmospaere. Salid fuels uged
in the proceas wiil be consldered 88 part of the process weight, but liquid and
gasecus fuels, unconibined water and combustion atr will not.

!
{
any gaseous or gas borne products from thelr point of generation to the cuter atr, i
!.
f
i
t
H
*
l

(g) FProceas weight per hour. The total proceas weight divided by the number
of hours in one complete operation irom the beginning of & cycla to the completion

therect. Fot contlnuous processes, process welght should he determined on a daily

basls.

Historical Note
Bec. added, AAled Jan. 11, 1049 to ba off.

Fab. 8, 1068,
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3187.3 K TITLE 10 HEALTH

187.3 Prohipltiona. (a) No person shall cause, permit or allow the emlaalon
of air contaminants from an cmisslon source resulling from an operation begun or
modified, after the cffective date of this Part, which exceeds the permissible emission
rates specified in tobies 2 and i, for the enviroumental rating as determined in
accordance with table 1. ’

(b) On January 1, 1871, or such later date az established by an order of the
comumissioner, the permissible emisaion rates specified in subdivision {a) shall
becorae applicable to emission sources In existence on or prior to the effective date
of this Part.

{c} The provislons of this section shall not be conatrued to allow or permit any
person to emit air contaminants in quantities which alone or in combination with
other sources would contravens any established alc quslity standavds.

Historical Note
Hee, added, Oled Jan. 12, 1968 to be off,

N Fub. 0, 1968

187.4 Abatement (a) The commissioner may require the person operating or
maintaining emtasion sources to provide pertinent dala concerning emissions so as
to show compllance with the requirements of scction 147.3.

{b) When required by the commixsioner, Lhe person operaling or maeaintaining
emission sources tn operation before the effeclive date of thia Part shall submit a
detalled report Inciuding emission data, pertinent cavironmental factora and a pro-
posed environmental rating 30 as to show conformitly with this Part of proposed
corrective measures and schedule for compliance. If thls report ia acceptable, the
comumissioner will 80 notify the person operating or maintainii:g the emission source.
If the report 1a not ceceptable, the commlssioner will notify the person operating or
maintaining the emission source as to the ressons together with an onvironmenta)
rating that is acceptable and a time schedule for compllance. Upon petition to the
commiasioner within 39 days of such notice, the commissioner shall grant a hearing
to the petitioner.

{c) Persons beglnning or modifying operatlons after the effectlve dsta of thia
Part arc required to submit to the commissicaer or his representative, either prior
to* or concurrently with submlssion of plans and/or specificalions, an appralisal of
the (tems mentioned In table 1% in the form of a report including the proposed
rating Lo be used for dealgn purposcs.

(8) ‘The commissioner may seal any process :quipment or prohibit any opera-
tion §n accordance with & determinatlon made under the provisions of zectlon 1283
of article 12-A of ths Public Health Law. The seal may be removed from the
equipment onty upon receipt of writlen notlce from the commisstoner,

iiistorical Note

Bec. addod, Aled Jan. 12, 1044 to te aff,
Fab. 6, 1063,

% Sew Appendix 4.

* It ts recammended that for large installuiions the report ba submitted prior to auh-
misaicn of pians. Following approval of the preliminary report, Anai detalled piane and/or
:peclncnuono will be completed and submittad to the cominissioner or his represeniative
or approval

8884 H 1.31-68
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. APFEMIMX 4
TABLE }
Envireamental Hating

Criteria

Inciudea procensas; and exhauat und ventllclnr systems where the diacharge of
a contnminart or contaminantis resulth, or would remasnnbly ba expected (o re.
ault, in asilcus adverse cficcts on receptorn or tne savircnment, Theeg eflects
may be of a henith, ecoarmic or acnthetic nature of any combination of tnese

Incindes procesars. and exhauat and ventilatlon systerns where the dischar
of & contaminant or contaminants results, or would rraronably he expected to
result, in only mnderate and easentialiy locallaed cffects; or where the multe
pilcity of sources of the conlaminant or contaminants In any given area ls such
&8 t0 fequire &n oversil reduction of the atmoapheric burden of that coalaminAnt
or contaminanta,

Includes processcs, and exhaust and venlilation aystema whern the diachargs af
& tontaminant or contaminants would reasonably ba sapected Lo result ba local-
fzed advaerse effects of an acsthelic or nulsance nature.

Includes processes, and cxhausl and venthallon systema where In view of prop-
ertics and concantrations of the eminsions, inolaled tonditions, steek helght, and
olher factors, It ¢sn be clearly demonstrated that dechatge of the contaminant
or contaminan:a will not reault In measurabio ar obsarvable eflects on recepiors,
nor add to an existing or predictable atmnspheric burden of that contaminant
or cantaminanis which would ressonably be expected Lo cause adverss effects.

The foltowing ftema will be consldered In making & delermination of the enviroamentsi
rating to be applied to u particular source:
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praoperiies, quantitica and rates of the emisston

phyalcal surroundings of emisslon source

papulailon density of surrounding area, Including anticipated (uture grawth
diapersion characteristics at or near source

location of emisalon sgurce relative to ground level and surrounding buitdings.
mountains, hills, ate.

current or anticipated ambient air quality in vicinity of source

tatest findinga relating to effects of ground-lavel concentrations of the emission
on receptors

posslble hazardous alds effects of contaminant in queation mixing with ¢ontami-
nanta wlready in ambient air

enginesring guides which are acceptable Lo the commissioner
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TABLE 3
Allownble Emisalons
from :
- . Processoa, and Exhanst and Ventilatiou Systems ‘
. : for ’
Bolld Particulates (!:avlrunmh.l&&n;!lﬂ) *
Procoss Waigk . Maxzimum Weight Discharget*e
{Ib/br) Ubsbr)
*
100 50
. ot Lis
’ K 1,003 1.
. | 5,000 [ %]
: 10,000 10.80 .
f 25,000 20.00
; 80,000 .50 ' i
!' 8,000 41.00
H 100,000 5000 3
| 250,000+ 54.20 H
. ! 500,000 #4.30 2
. oy 50,0008 P €5.40 . K
‘ 1,000,000°% .10 b
N ! 2,000,000~ ™% . . i
5,400,000+ 88.10 . ‘-;
- i *In cases whore proccas weight 10 not applicable {auch as grindlug and woodworking) 1
the concentration of acild particulites In the eMuent §a8 stream shall 1ot exceed 0.3 )
. 1b/10°0 1L of undiiuted exhaust &Ens at actual conditions, i
** For process welghts In ozcess of 100,000 ib/he, the permissible maximum wasight dis. H
' e¢harge may exceed tabular value If ths concentration of particulcte matler In the M
: rMuent gas stream is Jess hun 0.1 151300 b of undliuted exhaust £4s at actual con- .
- ditions. i i
*** To determine Intermudiatn values of maslmuz, weolght dlacharge: . i
. for procesn weighis up to 100,000 b/hr v I = 0.0U P ™ 1
\ for proceas weights (n excess of 100,000 1b/hr use E = 9P, Ki
i whers £ = maxtmun, walght dlachargs In Ib/hr; P oo proceas walght In Ib/hr . v
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