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1.0 EXECUTIVE SUMMARY

American Nickelold Company, (American Nickalold) recently installed a
packed tower evaporation Onit at 1ts factiity iIn Walnutport, Pennsyl-
vamia. The packed tower unit was ins¢alled to concemtrate the amount of
mekel contained in the WHyte—aehd—-bath. solution of plating system
Number 1. Dischavge alr from this unlt passes through a de-mister before
being released,

The Permsylvanta Department of Environmental Resources (PADERY has
established that nickel emissions from the evaporation wnit can not
exceed 0.0017 pound per hour and has required American Hickelold to
demonstrate compliance with these guidelines by source sampiing. Both of
these conditions were sel forth in PADER's Temporary Opervating Permit No.
48--318-113.

BCWM Engineers CBCMY concducted three emission test vuns at the evaporator
exhaust stack Yn accordance with EPA and PADER methodology on April 15,
1988. Test vesults show the average emission vate of nickel from the
evaporator exhaust stack was 0.001% tb/hr.  This represents 64.7 percent
of the 0.0017 1b/hr allowable emission rate.
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2.0 SCOPE AND OBJECTLVES

. Sampling was conducted to determing the Following parameters at tThe
svaporator exhaust stack:

Gas flow - acfm and scfm

Gas temperature - F°

Gas motsture content - percent by volume
- Gas velogity - fpm
- Nickel emisstons - gratnfdsct and 1ofhr

A1l figld samples were retwrned to the BCM laboratory in Norrdstown,
Pennsylvania, for subsequent analyses.
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3.0 PROCEQURES

3.1 EIELD WORK

Field testing of the process exbaust was conducted aﬂlﬁpril 15, V9BA.
Yhe BCM sampling team consisted of the following personnel:

Phitip €. Burg -~ Scientlst IV
Pete WiTking - Technician

Mr. John Fisch) acted as llaison hetween American Nickeloid and BCM and
ansured that the process was operating normally during the test periods.
M. Ronald Mordasky of the PADER witnessed the testing procedures and the
process operating conditions.

The following wmethods of sampling were employed 1n the test program:
1. Sampling and traverse locations were determined in accord-

ance with Method 1 of the [Federal BReqister, Voluwe 42,
Mumber 160, August 18, Y977,

~F
¢

Gas flow, gas temperature, and statiic pressure measurements
were made 1n accordance with Method 2 of the Federal
Register, Volume 42, Number 160, August 18, 1977,

3. Molsture content sampifpg was conducted in accordance with
Method 4 of the Fedecal Register, Volume 42, Number 160,
August 13, 1977,

4. - Nickel sampling was conducted in accovdance with Method Y2
of the Federal Register, Volume 47, Number 74, April 16,
1942.

Descriptions of these methodologies are contained in Appendix A of this
report. :

3.2 AMALY.TICAL METHORS

A1l samples generated during the sampiing program were analyzed at the
BCM laboratory In Norelstown, Pennsylvanta. An outline of the amalytical
methodologies is contained Yn Appendix B. Laboratory data are also pre-
sented in Appendix B,
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3.3 CALCULATIONS

ALY meisture content, gas flow, and molecular welght calculations were
Introduced into equations presented in methods 2, 3, 4, and 12, of the
Federal Register, Volume 42, Number 160, August 18, 1977, as amendad.
This evaluation was conducted with o computer program written in Lotus
Ve,

3.4 EQUIPMENY CALIBRATION

In accordance with the accepted procedures published by the EPA, all gas
veloctty measuring equipment, volume metering equipment, temperature

" measuring eguipment, and flow rate eguipment had been calibrated prior to

the test date. Calibration data ave tncluded in Appendix D,
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4.0 RESULYS

4.1 GAS ELOW RATE DATA

Gas flow rate results obtaimed during the nickel emission test runs are
contatned in Table | below.

4.2 WICKEL EMIGSION RESULTS

Mekel emission results of test Run Nos. 1, 2 and 3 are presented in
Table 1 below. Other pertinent test parameters are Vsted on the com-
puter printouts 1n Appendix B.

Nickel emission results indicate that emisslions from the packed tower
evaporation unlt servicling plating system No. 1 did not exceed PADER's
altowable emtssion rate of 0.00¥7 1b/hr. '
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TABLE 1

GAS FLOW RATE DATA

Stack Mol sture Gas
Run Temperature Content Velocity Gas Flow Rate
o . (°F) 4] (Ftimind (actm»  (dscfmd
1 67 2.3 1239 3892 3764
2 B0 3.1 1149 3609 349%
3 65 5.1 1087 3414 3206
AVERAGE 64 3.5 1158 3638 3488
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TABLE 2
NICKEL EMISSION RESULTS

Emission Emlssion

Run Concentration Rate
Mo . Cgrain/dset) Clla/hr)

1 4.3 x 10~5 0.0014

2 1.4 y 10-4% 0.0004

3 5.6 x 109 0.0015.

N AVERAGE 3.8 x 1079 0.0011
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FIELD SAMPLING PROGRAM
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APFENDIX A
FEELD SAMPLING PROGRAM

10 SAMELING PROCEDURES
1.1 ]'_Qliﬁ__ﬁjls'ﬂ'.].!I!Jﬂ.-.i!.llﬂ...l[’.i!L'{ilI'.ii.B'-._J.Q.Q.il.i:].(l'.ﬂlji.

The evaporation outliet stack had an Internal diameter of 24 1inches and
had 2 to 3 inch test ports located 90° apart 1n the same cross-section
plape.  The nearest upstream and downstream flow disturbances were
locatad 25 tnches and 14 itnches respectively from the test ports. Twelve
traverse points per port were utilized during the testing program.

1.2 Gas_Flow and Gas Temperatyre Determinations

The gas flow rate and temperature profile at each source was measured hy
conducting a simwltanecus velocity and temperature traverse., Gas velo-
¢ttty heads were measuwred with a caltbrated "S"-type pltot tube which was
connected to an inclined manometer. A Chromel-Alumel thermocouple cone
nected to & potentiometer was used to determine the gas temperature.

Prior to the aickel emission determinations a preliminary veloctty tra-
verse and cyclonic flow check was performed at the testing location.
Results of the cyclonic flow check revealed Lthe average fiow angle of the
stach gas was 7.6 degrees.

1.3 Molsture Content

Motsture sampling was conducted concurrently with nickel sampling employ-
ing the principles presented in EPA Method 4. Parameters evaluated in
order to determine the gas stream's molsture content were: sample gas
volume, sample gas temperature, sample qas pressure, Impinger moisture
ga¥n, and silica gel moYsture gatn,  Some minor modifications ware made
to the Method 4 train to allow concurrent nickel and moisture content.
sampling. These modifications dld not deviate from sampling principles.
The primary modifications were the substitution of a glass Fiber filter
for Pyrex wool as a filtering medium and the substitution of a calibratec
ortfice for a rotameter as a Flow metering device.
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1.4 Malgcular Meight Determinations

A Fyrite gas analyzer was used to determine the moltecular welght of the
exhaust gas. The following parameters were measured in order to calcu-
tate molecular weight: volume percent carbon dicxide (COp), volume
percent oxygen (0p», and volume percent niftrogen (Nj), determined by
difference. The evaporator exhausted ambient air; therefore, there was
no carbon monoxide present.

1.5 Nickel Sampling

A1l sampling procedures and sampling equipment employed were Lhose out-
Tinad in Method 12 of the Federal _Register, Volume 47, Number 74, April
Th, 1882. ¥

The size of the nozzle required o malntaln 1sckinetic sampling was cal-
culated from the results of the previously completed velocity and tem-
perature traverses. The sampling train used a glass-lined stainless
steel probe which was heated to 250°F by an internal heating element. A
nozzle of the calculated size was attached to the end of the probe which
was inserted Into the stack. A calibrated “"S"-type pitot tube and a
ChromeV-Alumel thermocouple were clamped to the probe and were used to
mondtor the velocity head and the temperature at the traverse points dur-
tng the sampling period. Sampled gas passed through the nozite and the
probe to a glass fiber fllter for the removal of the suspended particu-
fates and nickel. The filter was housed in a heated chamber whose
temperature was maintalned at 2%0°F. From the filter, the stack gas
passed to the 1mpinger train. The first two Tmpingers each contained 150
mli of 6.1 M nitric actd C(HNOy).,  The third impinger contained no
reagents and was a knockoud impinger.  The fourth {implnger contatned
approximately 2040 grams of coparse s$1lica gel that collected any molstuve
and/or vapors which had not been captured in the preceding impingers.

The second impinger was 8 500-ml Greenburg-Smith impinger; the first,
third, and fourth were 500-ml impingers of the Greenburg-Smith design,
modified by replacing the tip with a V/2-inch inside diameter (1.D.)
glass tube. It should be noted that the impinger train was monitored for
the entire test period in order that the @xit gas temperature not exceed
70°F. '

Frem the impinger train, the gas was conducted through an umbilical cord
to the control console which contained the followlng pieces of equipment
(listed in the order in which sampted gas passed through them): & main
valve, a bypass valve for flow adjustment, an alrtight vacuum pump, 2 dry
gas meter, and a calibrated orifice, The orifice was equippecd with pres-
sure taps which were connected across the inclined manometer used to
gnsure  that isckinetic conditions were Deing maintained. A schematic
diagram of the EPA Method 12 sampling train can be found at the end of
Appendix.,
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The samp¥iing train wias subjected to a leak check prior to and after each
sample run.  The inlet of the nouzle was plugged and the pump vacuum was
held at the highest wacuum attalned during the pericd of testing. 1In all

cases, the leaksge rate was minimad and did not exceed the maximum alTow-

able leakage rate of ¢.G2 cfm,

Upan completion of a test, the soiled glass Filter was vemoved from 1ts
Filter holder and placed in a petri dish whieh wias subsequentiy sealted.
The probe and nozzle were washed Internally with 0.1 N HNO3; the resi-
doal matter vewaining 3in the gprobe was removed with a nylonm brush
attached to a polyethylene line. The front half of the glass filter
holder was also rinsed with 0.1 N HNO3 and the washings obtained were
added to those coliected From the nmozxzle and the probe. ATl washings
were stored in sealted amber glass bottles Ffor fransfer to the labora-
tory.  The silica gel used in the fourth impinger was removed and stored
in & sealted sample bottle. The contents of the first, second, and third
impingers were combined and measured volumelrically., The impingers were
then rinsed with 0.1 N HHOy and added to the impinger solution.
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FILED DATA SHEETS

Field data sheets for the nickel testing follows.
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APPENDIX B
LABORATORY ANALYSIS AND DATA EVALUATION

1.0 ANALYTICAL METHODS

A1l field samples were stored on ice in glass amber bottles for transpor-
tation to the BCM Laboratory, in Norristown, Pennsylvania. Analyses wers
conducted in accordance with procedures similar to those cutlined in EPA
Method 12. Appropriate chaln-of-custody forms were used to ensure sample
inteqgrity.

1.V Ingroanic Mlckel Sampley

For each sample run, the glass Fiber filter was cut Ynto strips and com-
bined with the probe wash and impinger solution following volume determ!-
nations. Care 1s taken to assure complete transferral of all sample so
as not to hias the analysis. The combined sample was then acid digested
and analyzed by absorption spectroscopy following spectrophotometer call-
bration. Mandatovy checks for matrix effects on the nickel vesults were
performed using the Method of Additions to detect any sensiftivity of the
atomic absorption analysis to the chemical composition and to the
phystcal properties of the sample.

Both filter and nitric acid blanks were analyzed to determine a blank
value to be used as a correction factor. The laboratory results are pre-
sented at the end of Appendix B.

1.2 Molsture Conlent

Silica gel had been tare-weighted prior to i1ts use in the field. After
gach vun, the silica gel was reweighed. The enblre weight gain was con-
sidered to be dwe to water vapor. The total volume of the tmpinger
solutlons minus the oviginal volume of nitric actid in the impingers, plus
the voiume of molsture and/or vapors collected by the silica gel, equaled
the total melsture gain of the sampling fvaln. This volume was used to
calculate percent moisture by vofume. The results of the woisture ana-
lyses appear on the field data sheets which arve presented in Appendix A.
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2.0 DATA_EVALUAYION

Data necessary to determine the emission vate of nicke!l was vecorded on
fipld data sheets. This data was evalvated wsing the equations 1isted on
the pages followlng the laboratory results. These equations were entered
fn a computer program weitten in LOTUS 1-2-3. The complete program input
and output sheats for each run follow the 1ist of equations.
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EQUARLIONS FOR PARTICULATE , NOISTURE, AND FLOW CALCULATIONS

(BASED ON STANDARD CONDITIONS OF 68%F AND 29.92" Hey)
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LEGEND

= Prea of nozzle, ftz

n

Ay az Area of stack, inz

Bwo =  Moisture content of gag stream, dimensionless

Cp s Pitot correction factor, dimensionless

C“&< = Particulate moncentﬁation (stack conditions), gr/ﬁtB
C'e = Pparticulate concentration at 12% CO, (dry), gr/dsct
Cly = . Particulate concentration (dry), gr/dscf

G'w s Particulate mopaentration (wet), gr/scf

D = Diameter of nozzle, in.

E = Particulate emission rate, 1b/hr

EA 5z Excess air, percent

& H =  Ouifice pres&ura'drop, in. HEO

by @ Tsokinetic ratic, percent

Md = Dry molecular weight of stack gas, 1b/lb-mole

M = Molecular weight of stack gas, lb/lb-mole

P s Barometric pressure, in. Hg
hqm

P, = Stack pressure (absolute), in. Hg
"JATP 3 Average of square roots of pitot pressure differential,

in. Ha0
Qg = Stack gas flow, acfm

Qs(std]m Stack gas flow, scim

, ¢
T = Average dry gas meter temperarure, g2
Tq w Average stack temperature, O

W
m

0
i

pry sample veolume (meter conditions), ft?

vm(atd]” Dry sample volwumne (standard conditions), ft3




A" £
vV uz
W

Vw(s;td.)==

Stack velocity, ft/min

Yelume of ligquid collected in impingers and silica
gel, ml

Volume of liguid collected, fed

Total weight of particulates collected, mg

Duraticn of test, min.
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Sampling Mathod: USEPA Method 12
Pollutant: Nickel
Client: American Wickeloid
BCM Jolby Numbex: 00-6030-01
Location: Walnutport, Pennsylvania
Sourcer Bvaporator utllet
Sample Rum: 1
Sampled by: Paillip C. Burg
Sample date: April 14, lLosd

SOURCE SAMPLING INPUT PARAMETERS

Average Stack Temperature (deg. £); 66,0
Average Dry Gas Meter Temperature (deg. £): B84.7

Average Sguare Root of Pitot Pressare [inches H30): 0©.3624
Grifice Pressure Drop {inches H20): 00,5829

Duct Diameter ( .'I.nc:hema.%: 24.00
Duct Helght (Inches): 0,00

Duct Width (inchesg): 0. 00

Duet Area (So.fi.): 3.042

- Pitot Factor: 0. 84
Metexr Box Calibration Factor: 0.98

Nozzle Diameter (inches): 0.251

Statlc Pressure (inches H20): —-2.50

Barometiric Pressure (inches Hg): 29.75

Stack Pressure (inches Hy): 29,87

- Dy Sample Volume (acim): 40.59
Dry Sample Volume (scfim): 38.37

Nolune of Moisture Collected (ml): 19.40
Velume of Moisture Collected (sofn): 0,914
Moisture Content (%) 2.3226

Volune of Carbon Dioxide (%): 0.0
_ Volume of Carbon Monoxide (%): 0.0
Volune of Oxygen (%): 21L.0

Dry Molecularx Weight (Xb/lb mole): 2B.84
Molecular Weight - (1/1b mola): 28.59
Anounit: Pollutant Colleted (mg): 0.108
Test Duwratlon (min): 96
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Sampling Method: USEPA Method 12
Pollutant: Nickel

Client: American Nickeloid

BCM Job NMumber: 00-8030-01

Location: Walnutpert, Pennsylvania

Source: Evaporator Oubtlet:
Sample Run: 1 :
Sampled ky: Phillip €. Burgy
Sanple date: April L4, 14988

SOURCE SAMPLING HESULTS

Velocity (ft/min): 1239

Masg Flow Rate (lh/hr): 17124

Volumetric Flowrate (dscfm): 3764
Volunetric Plowrate (scfm): 3IB53
Volunetric Flowrate (acfm): 3892

Lxcess Bir (%): ~145.8

Isokinetic Ratio (%): @7

Pollutant Conc., 812% €02 (gr/decf): ERR

Follutant. Concentration {ugr/dscf):0.000043
Pollutant Concentration (gr/scf):0.000042
Pollutant Emission Rate (Ibh/hr): 0.00140




[et

Sampling Method:
Pollutant:
Cliert:

BCM Job Nunber:
Location:

Source:

Sample Rund
Samplad by:
sSanple date:

USEPA Method X2

Nickel
American Nickelold
00~5030~01.

Walnutport, Pennsyilvania
Bvaporator COublet

2
Phillip C. Burg
April 15, LloBg

SOURCE SAMPLING INPUL PARAMETERS

—~—

Avaerage Stack Temperature (deg. )
Average Dry Gas Meter Temperature (deqg. £}
Average Square Root of Pltot Pressure (inches H20):
Orifice Pressure Orop (inches H20):

$9.9
G9.4
G.3372
0.5133

Puct: Diameter (inches): 24.00

Duel Haight (inches)s 0.00

Duet width (inches) : 0.00

Tact Area (sg.ft.): 3.14

Pitot Factor: 0.84

Metear Box Calibraltion Factor: 0.98

Nozzle Diameter (inches):

Static Pressure (inches H20):
Barometric Pressure (inches He)
Stack Pressure (inches M) :
Dry Sample Volume (actm):
Dry Sample Volume (scfm) s
Volune of Molsture Collected (ml):
Volume of Meisture Collected (scfm):
Molsture Content (%): 3.148
Volume of Carbon Diowide (%):
CVolume of Carbon Monoxide (%):
Volune of Oxygen (%) :
Dry Wolecular Weight (lb/llb mole):
Molecular Weight (lb/1lb mole):
amount. Pollutant Colleted (meg):

(o251

-2, 80
29 .64
29 .46
g.a7
37.09
I5.60
Y.206

0.0
0.0
2k.0
28.84
28.50
0.034

Yest: Duration (min): 46




Sampling Method: USEPA Method 12
Pollutant: Nickel
Client: American Nickeloid
BCM Job Number: D0-6030--01,
Locatlon: Walnutport, Pennsylvania
Bource: Evaporator Oullet
Semple Run: 2
Samplad by: Phillip C. Bunrg
Sample date: April 15, L98&

SQURCE SAMPLING RERSULYS

Veloeity (£t/min): 1149

Masg ¥Flow Rate (lb/hr): 15935

Yolunetric Flowrate (dacfm): 3435
Volumetric Flowrate (mcfm): 3608
Volumetric Plowrate (acfm): 3609

: Excess Alr (%): ~145.8
Isckinetic Ratio ($): 101

Pollutant. Cone. @X2% Q02 (gr/dscf): ERR

Pollutant Concentration (gr/dscf):0.0000L14
Pollutant Concentration (gr/scf}:Q.0000L14
Follutant Enmission Rate {lb/hrj: 0.00047
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Sampling Method: USEPA Method 12
Pollutant.: Nickesl
Client: American Nlickelold
BCHM Job MNMunber: 00-6030-01
Location: Walnutport, Pennsylvanla
Sourae: Evaporator Outlet
Sample Run: 3
Sampled by: Phillip C. Burg
Sample date: April 15, 1983

SOURCE SAMPLING INPUT PARAMETERS

Average Stack Penperature (deg. £)3 64,8

Average Dry Gas Meter Temperature (deg. £)3 86,2
Average Square Root of Pitot Pressure (inches H20): ¢.3162
orifice Pressurve Drop (inches H20): 0.4688

Duct. [Hameter (inches): 24,00

huct Height (inches): 0.00

uct width (inches): 0.00

Duct Area (sqg.flt.): 3,14

Pitot Factoxr: 0.34

Meter Box Calibration PFactor: 0.98

Nozzle Diameter (inches): 0.251

Static Pressure (inches H20): 2,50
Barometric Pressure (inches Hg): 29,62
Stack Prassure (inches Hg): 29,44

Dry Sample Volume (acfm): 15,04

Dry Sample Volume {(sofm): 33.832

Yolume of Moigture Collected (ml): 39,00
Yolume of Molsture Collected {(mofm): 1.837
Molsture Content (%): 5.151

Volume of Carbon Diowide (%) 0.0
Tolume of Carbon Monexide (%) 0.0
Velume of Owygen (%) 21.0

Dy Molecular Welight ([1b/1lb nolea): 28.84
Molecular wWwelght (1b/1lb nole):s 28,28
Aanount Pollutant Colleted (ng): Q. l24
Test Duration (min): Q&
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Sampling Method: USEPA Method 12

Pollutant: Hickel

Client: American Nickeloid
BCHM Jok Wumbex: Q0-&030-0L
Location: Walnutpeort, Pennsylvanda

Source: Evaperator Outlet

Sample Run: 3

Sampled by: Phillip €. Burg

Samplae date: April 1%, 1288

SOURCTE SAMPLING RESULTS

Velocity (£t/min): 1087

WMass Flow Rate (lb/hxr} s 14857

volumetrle Flowrate (dscfn): 3206
Volumetric Flowrate (sc€m): 3330
Volumetric Flowrate (actm) s 3414

Fxcass Alr (f)r «l45.8

Isokinetic Ratio ($): 103

Pollutant Conc., €12% CO2 (gr/dsct): ERR

Pollutant Concentration (gr/dscf):0.000056
Pallutant Concemtration (gr/scf):0,000054
Pollutant Ewlssion Rate (lb/hr)s 0.0015%
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C 1.0 DRY GAg METER AND ORIPICE METER

The dicy gas mpter and orific were n:'.LLJ.l::.:.atthd using a wet
gt meter. Gases werd moved 1'.’n :.cm:;h 1.11 e dry gas meter at owifice
pressure di grarentials (AH's) of 0.5, L.0, and 2.0 ineéhes of

’ "y
water. With the l!lft)l'mclt ion c:btawe«.l, J , the ratio of a.c:ma.:::a.c:y

—

off wet test m-tm 1.cm ctry t'«w. mehﬂr, rs,nd Ni@' the ori Ea.c'e p)"e"i!:ll}"‘
GRS ff'ﬂ"!’n“ al that gives 0.7% afm cai‘ air at 68°F and 29.9% inches
off MErcury, Were caleulated. The (f has a tolerance of 1.00 oL oL
and the Alg nag a tolerance of 1.84 <+0.26 ~0.2 4. The 'Br and IW@

are determined as followg:

V. vh (b + 460)

Vo TEy IO T T TR, 0]

- o tr  460) 0Y°
- AMg 90317 oy [

By (tq + a60) W

- liheres

AH " Qrifice pressare differential., in H,0

L ’;u Ii!jm:'inrme;-l:z:?i.u:: 1}::‘:4::5 sure, in Hy

- _ by ¥ CAverage temparature Q £ dry gas mater, G
£ m  Average temperaturs of wet test metexr, Op
8 w  Puration of test, min.

‘U"] o Iu'y gqas meter volune, 113

¥ ow Wet test meten va Lume , Et..3




b

2.0 POTENTIOMETER CALISRATTON

The Thermo « Blectron potentioneters were célihrat&d by using

a known voltage source as an input to the potentioneter.

3. 0 PROBE CALISRATTON

The probes wepre calibrated hy measuring the cutlet temperatures
at variows variable transfoemer tettings while pagging air through

at approximately 0.75 cubic feet per minute,
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