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SECTION I
INTRCGDUCTION

As suggested in Hq AFLC (MCDPE) letter, 7 November 1968, a
sampling study was vndertaken to define the air pollution potential
from electroplating operations. A Lns Angeles County Engineering
Manual published by the USDHEW (Ref. 1)} defines the air poilution
problem from electroplating as follows: '"Most of the electrolytic
plating and cleaning processes are cf little interest from a standpoint
of air pollution because the emissions are inoffensive and of negligible
volume, owing tc low gassing rates. Generally, air pollution control
equipment is not required for any of these processes except the chro-
mium plating process.! Chromic acid mist emissions have caused
prcblems by spotting car finishes in the vicinity of discharge ducts.
Even though the concentraticns are relatively low, they may still be
high enough to cause property damage.

Mr. Schuman of the State of Michigan, Department of Health (Ref. 2)
indicated that a collector is rnandatory, 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 mentioned, for example;, a 10 percent or more
concentrated sodium hydroxide bath.

The direction provided by USAF (AFOCE) ltr, 9 Dec 66, Tables 11
and 12, are based on a now obsciete New York State Guide. This has
been modified to the statute shown in Appendix I. "Environmental
Ratings™ of B and C'" a2s defined in Table II of Appendix I are usually
assigned to areas surrounding plating shops according to I. Kingsley
{N.Y. State Plans Review Engineer}, and collectors are not normally
required for piating discharges.

IBM Corporation’s experience (Ref. 5) indicates that in the several
IBM plating shops checked, the only falloul ever detected was chromic
acid.

Emission figures for plating operations were not found in the
iiterature surveyed (Rei. 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 information available on plating
discharge ievels. No emission information was available from control
equipment manufacturers. They generally report collector efficiency
figures but do not indicate contaminant levels before and after scrub-
bing.

At 5 R B s



SECTION II

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.
i A straight run of duct away from elbows or constrictions and not re-
quiring scaffolding was a minimum requirement.

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

3. Piating, stripping, or cleaning operations were in progress
in the tank during sampling.

4. Either a noticeable odor, irritation, cor 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 locations
in the duct as far from a bend or obstructicn as possible. The sampling
procedure vsed was described by R. W. Sexton (Ref. 7). The point of
average velocity was used to locate the sampling probe tip and isokinetic
sampling was performed by adjusting the correct precalibrated pump
sampling rate. A 1/4" 1. D, pyrex probe with a 90° bend {opening
facing into air stream) in series 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 0.1 N
NaOH for cyanide sampling. M.S.A. tubes were used for NO, testinrg
and surface sampling for HCN. The probe contenls were carefully
washed and added to impinger contents after sampling. A minimum
sampling time of 10 minutes was used. If ventilation was iradequate, or
proper sampiing locations were not available, samples were taken above
the tank liquid surface at a height of 10 - 15 inches above the point of
maximum plating or stripping activity (as shown by bubble evclutior. or
parts placement).
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J RESULTS %
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Results are summarized in Tables I and 1I below and bracketed
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values were samples taken above the same tank.

TABLE I

TANK SURFACE SAMPLES

Operation Basex  Contaminant Concentration
Silver Strike M -HCN 12 ppm
Silver Plating M HCN 12 ppm
Cadmium Plating M HCN 2 ppm
Cadmium Barrel Plating M HCN 0 ppm
Cadmiurn Stripping M NO; 0 ppm
Sulphuric Anodizing M H, SO, 0 ppm
Hard Chrome Plating H Cr0;” 0.52 mg/m?®
0.28 mg/m*
Hard Chrome Plating H CrO;~ )'o. 14 mg/m?
'Y\O. 16 rag /m°®
¢
Hard Chrome Plating H CrCjs~ {0. i3 mg/m
i\O' 18 mg/m*
Hard Chrome Plating H CrO5° 0. 34 mg/m® i
4.2 mgix® :
: < ~ = { s
. Hard Chreme Plat ng H CrO, jl. 0 mgiin
‘U.. i g «que
3 *M - McClellan ATE
. H - Hill AFB
3
AN
A .
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SECTION 1V 2

=

DISCUSSION E

Tark surface samples for chromic acid were taken at Hill Air ;:r‘f

: Force Base in an industrial hygiene survey performed in Tebruary Z
1967, Our essential purspose in taking these particular samples was %

i

to provide an indication of the quantity of chromic acid mist escaping
into the atmosphere and provide data for comparison with existing
information. Ventilation rates varied from 85 -~ 460 cim/ft°.

i

The ventilation of the chrome plating tanks at McClellan AFB
averaged only 85 cfm/ft?, and the results of duct sampling are shown
in Table II. Ventilation was poorly distributed on these tanks, and
the results of surface samples taken for CrO,; concentration ranged
from 0.13 to 10.0 mgm/m°3.

b

A it A

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

My

by N

At

Cadmium stripping was performed with ammonium nitrate, and
we were unable to find any NO, cr NHj at the surface of the tank durirg
. the operation.

S it i

Results of samples taken directly above the sulphuric acid
anodizing tank 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 to 0.10 pounds per hour, This
value was significantly higher than the CrO; emission from the chrome
plating tanks.

IR s

The only HCI1 tank in the plating shop that appeared to give off
noxious fumes was the one in the cadmium area containing 50 - 55
percent by volume HC1 where an emission rate of 0.57 pounds per hour
was found.

The greatest emission of any contaminant obtained in the ducts
sampled 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.

S R b G P LT
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Nickel plating involves no major health problems, and most baths
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can be operated without ventilation (Ref. 8). No air pollution problems
should result from nickel plating.

w“nwwm"“"m“m:m ' e

We recognize that there are a number of variables which bave
affected the results obtained, and they must be taken into consideration
if the results are to be applied to a new installation, i.e., the .
ventilation of the tank, freeboard, current density, cross-drafts, make-
up air. etc, However, the results do indicate the order of magnitude
of the concentrations to be expected and their relative insignificance
from an air pollution standpoint.

SECTION V

CONCLUSIONS AND RECOMMENDATIONS

1. Plating discharges (except for chromic acid, concentrated sodium
hydroxide, or dilute sodium hydroxide with high current densities) are
generally considered below levels which can constitute an air pollution
problem from either a legal, aesthetic, or health standpoint.

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
relatively high concentration of strong caustic discharged.

4. Because of the car-spotting resulting from chromic acid discharges,
a collector is recommended on chromic acid plating and chromic acid
anodizing.

-
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Appendix 1
Chapter IV Air Pollution Control

New York State Public Health Law
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CHAPTER IV AIR POLLUTION CONTROL

v PARY 187
GCONTANMINANY EMISSIONS
_ FROM
PROCESSES, AND EXHAUST AND VENTILATION SYSTEMS

‘(Statutory wghoﬂty: Public Health Law, §§ 1271, 1276)

See. Sec. .
111 Appcadmty 13 Prouvitions
Historical Nete
Part added, 168 Jan. 12, 1968 to be of.

Feb. &, 1068.

Section 187.1 Apslicability., This Part shall spply tkroughout ‘ae State of
New York to contaminant emissions from processes, and exbausi and ventilation
smchmmmm.mhnmmwu
a specifc gir contamination source, that Part shall take precedence and chall be
spplia in place of th's Part.

. Histerical Note

Sec. added, Sled Jan. 12, 1908 te be off.
Feb. &, 1508, ! )

1872 Definitions. (2) Envirowmental rating. A rating indicated by the
letter A, B, C or D, considers -the snvirommentsi effecis of an air conlamication
source. Anungukeamtomatpmpemamdqmuuesdmhmmnm
emitted; effects on kuman plant, cr snimal life, or property; m:teomhgla!pcn—
and ambient air quality
ehmumdeL'caMwmmemammdotwmumm

(b) Emission rate potentiol. mnumpmpcmuwmmmn-
inants would be emitted to the outer air in the absence of alir pollution control
facilities or other control measures. The emission rate potential for cyclic opera-

tions shall be determined by considering both the instantaneous emission potestial’

mmmxmmuummeumpmamm

{c) Emission source. Any point at which air contaminants enter the outer air
from processes, and extaust and ventilation systems.

(d) Ezkaust and ventilation system. Any syntem which removes-and transporta
mgmuwbmptmmmdrpohtdmﬂmbmmdn

(6) Permisaidle emission rate. Themﬂmmnhbpom&wmuwm
wmmmummammmmwmmm.

(f) Process weight. 'rhetomwelghtot.mmm;hmmdn‘eedmtomspe-
cific process which may cause any discharge into the atmosphere. Solid fuels used
in the proctss will be considered as part of the prociss weight, but Nyuid and
mmwmﬂmlﬁmmmwmmt

(4] mmumkov. mwhlpmeuwdghtmbythem
of hours in one complete operation from the beginning of a cycle to the compietion
-umoot. mmummwwmwdghchWu\sm

Histestc ! Nete
83c. 8dded, fled Ji". 13, 1908 t0 be of.
Feb. 6, 1558 b
; ' 8864 H 13168
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Jg §187.3 TITLE 10 HEALTH
187.3 Prohibitions. (a) No person shall cause, permit or allow the emlsmon

of air contaminants “rom an emission source rerulting from an operation begun ot
modified, after the effective date of this Part, which exceeds the permissible emission
. rates specified in tables 2 and 33, for the environmental rating as determined in
accordance with table 13. :

(b) On January 1, 1971, or such later date as established by an order of the e
commissioner, the permisaible emission rates specified in aubdivision (2) shall
become applicable to emission sources in existence on or prior to the effectivé date
of this Part.

(¢) The provisions of this section shall not be construed to allow or permit axy
person to emit air contaminants in quantities which alone or in combdinaifov. with T
other sources woull contravene any established air quality standards.

Historical Note

: Sec. added, filed Jon. 12, 1C68 to be ofX.
N Feb. 8, 1068.

AN W
3
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. 1574 Abatemeat. (a) The commissioner may require the person operating or
- : maintaining emission sources to provide perlinent data concerning emiasions so as
’ to show compliance with *he requirements of section 187.3.
{b} When required by the commicsioner, {he peraon operating cr maintnining - R :
) emission sources in operation before the effective date of this Part shall submit a . )
! detalled report including cmission dats, pertinent environmental factors and a pro- .
} posed environmental rating so ss to show conformity with this Part of proposed
! correciive messures gnd schedule for ccmpliance. if this report is accepteble, the
i commissioner will so notify the person operating or maintaining the emissien source.
! If the report is not acceptable, the commissicrer will notify the person operating or
. maintsining the emtasion source as to the reasons together witk: an environmentsl
: ratin: that is acceptable and a time schedule for comnpliance. Upon petition to the
i commissioner within 30 days of such nntice, the commissioner shall grant 2 hearinz
' to the petitioner.
(c) Persors beginning or modifying operations after the effective date of this .
Part are required to submit to the commissicner or his representative, either prior !
to® or concurrently with submission of plans and/or gpecifications, an appraisal of
the ftems mentioned in table 1f in the form of a report Including the proposed
rating to be used for design purposas. . M
(d) The commissioner may seal any process equipment ¢r proaibit any opera- N
tion in accordance with a determination made under the provisions of section 1282 !
of article 12-A of the Public Health Law. The seal may be removed from the '
equipment only upon receipt of written notice from the commissioner.

Ilistorical Note

Sec. added, filed Jan. 12, 1948 to e eff. '
Feb. 6, 1968.
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$ Ses Appondix 4.

* It is recommended that for large installations the rerort be submitted prior to subd-
mission of plans. Fcllowing approvai of the preliminary report, final detatled plans and/or
specifications

: will be completed and submitted to the commissioner or his representative
or
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. ] APPENDIX 4
3 S ’ TABLE 1 : ,
. . Eaviropmental Rating
. Rating ) Criterta
- A

Inciudes processes, &nrd sxhaust and ventiletion aystems whrre the diacharge of
» a contaminant or contaminants results, or would reatonnbly be expected to re-

sult, in scrious adverse ef{clts on receptors or the environment. These eltects
may bs of a health, economic or aesthetic nature or any combination of theae

Inciudes processes, and exhaust and ventilution aystemn where the discharge
of & contaminant or cohtaminants resuits, or would reasonably be expected to
result, in only moderate and easentially localized cffects; or where the multn
plicity of sources of the contaminant or contaminants in any given area Is such

as to require an overall reduction’<f the etmospheric dburden of that contaminant
or conteminants.

Includes processes, and exhaust and ventilation systems where the discharge of
a contaminant or contaminants would reasonably be expected to result in local-
ized adverse effects of sn aesthetic or nuisance nature.

Inciudes processer, and exhaust and venttlation eystems where, In view of prop-
erties and concentrations of the emlssions, isolated tonditions, stack height. and
other factors, it can be clearly demonstrated that discharge of the contaminant
or contaminanis will not resuit in meastirable or observable effects on receptors.
nor add to an existing or predi:tabie atmospheric burden of that contaminant
or contaminants which would reasonably be expected to cause adverie effects.

The following items will be consiGered in making a dstermination of the environments!
rating to be applied to « particular source:

&) properties, quantitics and rates of the emissinn
b)  physlcal surroundings of emiasion socurce

¢) population density of rurrounding arez. including anticipated future growth
d) dispersion characteristics at or near source

€  location of emission source relativo to ground level and surrounding builldings. .
mountaing, hills, etc.

3  current or anticipated ambient air quality in vicinity of source

= £} latest findings relating to effects of ground-level concentrations of the emission
E - on receplors

h)  possidis hazcrdous alde effects of contaminant in question mixing with contami.
- nants already in amblent alr

. 13 engincering guidex which are 2cceptable 5 the commisstoner
A Y
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TABLE 3
Allowsbdie Emissions
from
Processes, and Exhaust and Veatilation Systems
T for
Solid Particuintes (Esvironmental Ratisg B & O)

Process Weight

Maximum Weight Discharge**®
(Ib/br) (b/mr)
100 .50
500 148
1,000 230
5,000 10
10000 10.80
2,000 20.00
50,000 3180
75,000 .00
100,000** 50.00
250.000¢
500,000 “
750,000 “40
1,000,000 - .10
2,000,000%* 1.5
8,000,000** 2810

® In cases where process weight 18 not applicable (such as grinding and woodworking)

the concentration of solid particulatas in the effluent gas atream shall not excead 0.3
16,2060 1U of undiiuted exhaust gas at actual conditions,

** For process weights {r excess of 100,000 1b/hr, the permissible maximum weight dis-
charge may axceed tabular value if the concentration of perticulate matter in the
sfl'ﬁ.:ent g8 ° stream is less than 0.1 1b/1000 1b of undiluted exhaust gas at actual con-

ons.

*¢¢ To determine intermediata values of maximum weight dlecharge:
for process weights up to 100,600 Ib/hr use E = 0.024Ps-s=
{or process weights in excese of 100,000 Ib/hr use K == 39Pewe3)
where E == maximum weight discharge in Ib/hr; P = process waight in Ib/hr
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