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1.0 Introduction

AirNova, Inc. will conducted emission compliance test program at the
Shieldalloy Metallurgical Corporation facility located in Newfield, New
Jersey. The purpose of this test program was to demonstrate compliance with
New Jersey Department of Environmental Protection (NJDEP) regulations
governing emissions resulting from a modification to the Department 115
Baghouse in operation at this site. Sampling was conducted in determination
of particulate, hydrogen fluoride and boron trifluoride emissions.

A description of the sampling location as well as the test methods
utilized in the completion of this program are provided herein. This report

contains the complete results of the program.




2.0 Source Description

The test program was conducted in demonstration of outlet emissions of
the Department 115 Baghouse. Sampling was performed at the typical maximum
operating rate for all equipment serviced by the baghouse. In addition to
controlling emissions from furnaces within Bldg 115, the baghouse also
services the salt room. The salt room contains bins, shakers and mixers which
are utilized to blend potassium bifluoride (KBF4) and potassium titanium
fluoride (K2TiFs) for use in the production of ferroalloys and aluminum alloys
at this facility. Bagged quantities of each salt are transferred to storage
bins equipped with feeding mechanisms. These materials are subsequently
measured and mixed in metal hoppers identified as the Potassium Bifluoride
Shaker and the Potassium Titanium Fluoride Shaker.

Any airborne particulate resulting from transfer and mixing operations
within the salt room is controlled by a single l4-inch diameter exhaust duct
connecting to the Building 115 baghouse. Sampling was conducted at the
baghouse outlet while the salt room and other emission sources controlled by
the baghouse were in operation.

A schematic diagram of the process system is presented in Figure 2-1.
Emission sampling was conducted in a vertical section of 35-inch I.D. exhaust
duct located 6.9 stack diameters downstream 1.4 stack diameters upstream from
the nearest flow disturbance. A total of 12 sample points were utilized for

all emission determinations.
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3.0 Test Results

The results of the emission test program are presented on the following
page in Table 3-1. Particulate emission from the baghouse exhaust averaged
0.10 1b/hr. Hydrogen Fluoride emissions averaged 0.27 1lb/hr while boron

trifluoride emission fell below the analytical detection limit.




Table 3-1

Test Data Summary
Shieldalloy Metallurgical Corporation

Run No. 1 2 3
Date 03/26/91 03/26/91 03/26/91
Test Period 1330-1435 1500-1607 1700-1805
Velocity (FEM) 2,596 2,621 2,608
Temperature (°F) 95 85 84
Moisture Content (%) 0.6 0.6 0.6
Molecular Wt. (lb/mole) 28.90 28.87 28.85
Flow Rate (DSCFM) 16,629 17,101 17,0566
Isokinetic Variation (%) 95.1 93.8 96.0
Particulate

Concentration (gr/DSCF) 0.001 0.001 0.0004

Emission Rate (1b/hr) 0.11 0.15 0.05
Hydrogen Fluoride

Concentration (mg/DSCF) 0.14 0.10 0.12

Emission Rate (lb/hr) 0.30 0.23 0.27
Boron Trifluoride

Concentration {mg/DSCF) <0.32 <0.32 <0.31

Emission Rate (lb/hr) 0.71 0.72 0.71

Standard Condition: 70°F, 29.92 in Hg.




4,0 Sampling and Analytical Methodologies

The emission test program was conducted utilizing the methodologies

specified below:

EPA Method 1 - Sample and Velocity Traverse for Stationary Sources
EPA Method 2 - Determination of Stack Gas Velocity and Volumetric
Flow Rate

Gas Analysis for Carbon Dioxide, Oxygen, Excess Air and
Dry Molecular Weight

EPA Method 3

EPA Method 4 - Determination of Moisture Content in Stack Gases
NJ Air Test
Method 1 - Sampling and Analytical Procedures for Determining

Emissions of Particulate from Manufacturing Processes
and from Combustion of Fuels

Determination of Total Fluoride Emission From
Stationary Sources-Specific Ion Electrode Method

EPA Method 13B

Triplicate test runs were conducted for all parameters with each being a
minimum of 1 hour in duration. EPA Methods 1, 2, 3 and 4 were conducted
concurrent with all particulate sampling for the purpose of determining the
stack gas velocity, volumetric flow rate, temperature and moisture content.

A complete description of the test methodologies is presented below.

4,1 Velocity and Volumetric Flow Rate

The velocity profile at the test location was determined 1in accordance

with procedures outlined in EPA Method 2 - '"Determination of Stack Gas
Velacity and Volumetric Flow Rate”. The gas velocity and volumetric flow rate
were determined from velocity pressure and gas temperature data. An "S8" type

pitot tube and thermocouple were employed. The pitot tube was connected to an

inclined manometer and the thermocouple to a pyrometer (Figure 4-1). The
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velocity pressure was measured on the manometer and the gas temperature on the

pyrometer. These readings were taken and recorded for each traverse point.

4.2 Moisture Content
In accordance with EPA Reference Method 4, Section 2.0, the procedure
described in EPA Reference Method &, Section 2.1.7 was utilizing as an

acceptable reference method for determining moisture content.

4.3 Gas Composition

The composition of the flue gas at the test location was determined in
accordance with procedures outlined in EPA Method 3, "Gas Analysis for Carbon
Dioxide, Excess Air and Dry Molecular Weight" . An integrated sample of stack
gas was collected into an evacuated sample bag through a sample pump and flow
meter. The contents of the bag were then analyzed for carbon dioxide, oxygen
and carbon monoxide using an ORSAT analyzer (Figure 4-2). One sample was
collected during each test run. Prior to sampling, each sample was leak
checked by connecting the bag to a water manometer and pressurizing the bag to
2-4 in. H20 for approximately 60 minutes. Any displacement in the water
manometer indicated a leak.

After a positive leak check the bag was then evacuated with a leak free

pump connected on the downstream side of a rotometer.

4.4 Particulate

Following those procedures outlined in NJ Air Test Method 1, gas samples
were isokinetically extracted from the exhaust stack and passed through a

glass lined probe and teflon filter, both maintained at 225°F. This gas

.
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sample the passed through an impinger train consisting of four glass impingers

immersed in an ice bath. The first two contained 100 ml of distilled water.
A third impinger was initially dry. A fourth impinger contained silica gel
for final dying of the gas sample. The sample volume was subsequently

measured by passing it through a calibrated dry gas meter. An "S" type pitot
tube was attached to the sample probe to monitor the stack gas velocity in
order to maintain isokinetic sampling conditions. Also attached was a type
"K" thermocouple to measure the exhaust gas temperature (Figure 4-3).

After each run, the probe, nozzle, and all connecting glassware ahead of
the filter were brushed and rinsed with acetone and the washings retained for
analysis. The Teflon filter was placed in a container after each test run and
retained. The impinger contents were measured after each test run for
increase in volume and rinsed with distilled water and the contents and
washings retained. The silica gel was returned to its original tared
container and reweighed to determine moisture gain.

After returning the samples to the laboratory, the Teflon filters were
desiccated for 24 hours and reweighed to determine weight gain. The acetone
samples were evaporated in tared beakers, desiccated for 24 hours and

reweighed in order to determine total particulate content.

4.5 Boron Trifluoride

An additional analysis of the particulate sampling train front half
acetone wash and Teflon filter cgtch was conducted in determination of boron
content. After the acetone washes were dried to constant weight in
determination of particulate content, the collected particulate was
resuspended in 0.1N HNO3, digested and analyzed by atomic absorption
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spectrophotometry. The total sample weight was calculated as boron

trifluoride.

4.6 Hydrogen Fluoride

The impinger solutions and washings resulting from the particulate
sampling train were additionally analyzed for total fluoride content by
specific ion electrode as specified in EPA Method 13B Section 7.2.1. The

total sample weight was calculated as hydrogen fluoride.




Appendix A

Field Data and Calibration
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Calibrated By:

PITOT TUBE CALIBRATION DATA

Pitot Tube Identification Number: 3£; S Date: /lq /‘5’8
=3 MC)Cmqey
g
"A" SIDE CALIBRATION
bpsea | Pp(s)
Run No. (iz.Hﬁgo) (gz-ﬁézo) Cp(s) TR
. 162 85 | BHL |0.00Z
2 | 42 | ws |84 |0002
3 162 ' 6 3hl |-0.002
Average | YU
"B SIDE CALIBRATION
Apstd B (s)
Run No. (E:.Hﬁzm (E:.Hrzazm Cotmy | PO
1 162 185 (CUb o
2 b7 o5 1ZHb v
3 Vo2, i) y BY b ¢
Average | 1 84&
psea.
C, (s) .99 e
Dev. = cp(s) - Cp(S)(avg.) = (MUST BE £0.01)
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STACK SAMTLER CALIBRATION SHEET

Calibrated by f /‘?‘/

Date \3"52/“‘ ?/ Box No. =1 L
Pump L ~ Pump 0i1 . /
Clean Quick Connects // Valves v
Manometers / Dry Test Meter /
Thermometers /

Lights - Buzzer

Electrical Check - Amphenol
Variac Vacuum Gauge L/

Leak Check at 27" Hg, - Leakage : 00 0D CFM g.pg

Remarks

CALIBRATION - ORIFICE AND METER

Ori{?;ce CFW ch TW ITd OTd aSg . o TimEE
0.5 X, 07/ 320%% | s — — s 223 |30.0v 4
1.0 2,979 | 945 |79 — T 2.8 |30 0w 5
2.0 17923 |7 95¢ |$79. & v = Ees.s Bo.oY | 10
3.0 9.£30 |G 489 s7% .5 | — = Mg ¢ |30, 0| 10
4.0 W 073 |//3% s 20 - o 30 |op.ov| 10
5.0 2, Y%/ AS7 A | 2O = — ST3I 2 O 0 10

Tolerancesg
Y = 0.99 - 1.00 - 1.01
AH = 1.6 - 1.84 - 2.1

Ll




4oy 09y + "O7) (89704 755557 5/ YL \ [ 250/ / (09% + "TLZ ) A00%
0°s
0°s
09% + &L ) Apof * 135¢/ 2\ 9/ 099+ 07) $851°0
| (09% + 7)) (79270 4 Z57aS) S5/ S cE07  \tesw + 20 A0
0% - .
09 + O2) poar x Chay ul Nfﬁw (09% + QQV\ 89Z1°0
20 _ . ‘
G d 09y + =55 (12804 i) Za7y s \ 07 % JS# + 3N oo
0°¢ - 0°¢
09y + 227) fod x 57 g : Nf o (09% + %.mv\ 15600
%\ : ’ 4
&Y (09% + ©49) (UYT1'0 +40wr) 755 L /L 7 \ T )83 + %) AOGT
0°¢ 0°t
(09% + 987) poa x T2 7. A O/ (09% + \ww@\ ¥€90°0
T : \ .
o4 (09 + $72) (SELO°0 +A0 o) S05°¢ k-4 \ 565°¢ Iﬂﬁ + TN pode
0°1 0°1T
(09% + _5%D) Jok x g8 N/\mu (09% + B\wm\ LTIE0°0
L4 .
& ﬁ (097 + Z5°89) (89c0°0 +400m) gzow | 977 ) \ /LO°F@ / 09y + ¥7) A0 k)
< -
09y + YD) Ao x 7207¢ . N/ SN (09% +\ﬂ@u\ $85T0°0
AO@.N + 3.Hv O.MH + ﬂ..mv muhU \ _BF.HU / AOQ—N +-m>m ﬁ.Hv n.nm
20F3JTa0 ‘uey 9 :
A "uey HY ‘uep
(097 + -3ae Py Y4 %y I k 3(09% + a&\aﬁﬁﬁo "UBH) LTE0°O
9 “on xog rIE-rT -8 aeq e ] > Aq pazeiqriey X08 WILIW SNOIIVINDTVY NOILVMEITYD

P



METER SIZE: CL175
DATE TESTED: 10/03/90
PROVER NO. 4402

METER NUMBER: 6837018

TEST # 1
TEST # 2

TEST # 3

TEST # 1
TEST # 2

TEST # 3

PUBLIC SERVICE ELECTRIC AND GAS OOMPANY
GAS MEASUREMENT DEPARTMENT

2.0 U.
2.0 aU.

2.0 CU.

2.0 CU.
2.0 au.

2.0 Cu.

PROCOF TEST RECORD

3

3

DATE RECEIVED: 09/14/90

TEMPERATURE:

180 C.F.H.

30 C.F.H

INSPECTOR: C. RIZZA
MANUFACTURER: ROCKWELL

PROVER ATR: 74" F.

PERCENT PROOF
100.2

100.1

100.2

PERCENT PROCF
99.9

100.0

99.9

A calibration and accuracy test was performed on test meter number 6837018 for:

AirNova Inc
5845-A Clayton Avemue
Pennsauken, N.J. 08109

-

i T— /ﬂ

(e
METER REPAIR SUPERVISOY /.

CARMEN RIZZA
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Appendix B

Laboratory Data and Calculations
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Continued on Page
Read and Understood By
Signed Date Signed Date




Environmenial Testing & Technologies Inc.

of South Jersey
Air Nova Sample ID: Aqueous&Filters
5845-A Clayton Avenue Lab ID: #12408-#12415
Pennsauken, NJ 08109 Received: 04-17-91
Reported: 04-29-91
Attn.: John Deemer
Lab ID Air Nova_ ID o Boron
Aqueous, ug:
#12408 SMC-1 <2,500
#12409 SMC-2 <2,500
#12410 SMC-3 <2,500
#12411 SMC-4 <2,500
Filrters, ugi -
#12412 SMC-5 <2,500
#12413 SMC-6 <2,500
#12414 SMC-7 <2,500
#12415 SMC-8 <2,500

Reviewed and approved by

, )
. b
J}L@mw ﬂ 7&4‘,@9
Sherree A. Baker
Laboratory Manager

3 Cooper Street, Westmont, New Jersey 08108 e (609) 858-9573
2




139401
FARTICULATE TEST

Rurn Number

Date

Test Periaod

Stack Areal(sqg ft)

Nozzle Diameter (inches)
Barometric Pressure(in Hg)
Valume of Gas Sampled (DCF)
Meter Temperaturel{deg F)
del H{(in Hz0)

Test Time (mirnutes)

Fitot Vel. Head(in HZz0)
Stack Gas Temp{(deg F)
Stack del P{in HzO)

Water Collected(ml)

Gas Analysis
Carborn Dicxide (%)
Carborn Moroxide (%)
Oxygenr (%)
Nitrogen (%)

Farticulate Wt—-Front Half (mg)

HF Wt-Total (mg)
BF3Z Wt—-Total (mg)

Ruw Number
Volume of Gas Sampled (DSCF)
Test Time(mirmtes)
Stack Area(sg. ft.)
Stack Gas Velocity (fpm)
Stack Gas Temperaturel{deg F)
Stack Gas Moisture(®)
Stack Gas Mal. Wt. (lb/mole)
Stack Gas Flow Rate (DSCFM)
Nozzle Diameter (inches)
Iscokirmetic Variation(®%)
Farticulate Rate-Total
Loading (gr/DSCF)
Emissicn Rate(lb/hr)
Fluocride Rate-Tatal
Loading (mg/DSCF)
Emissicon Rate(lb/hw)
BFZ Rate-Total
Loading (mg/DSCF)
Emission Rate(lb/hr)

1

48. 40
&0
6.68
2596. 3
25

0.6

=8. 30
16628.7
Q.25

95. 1

Q. 0008
0. 103

Q. 1372
0. 301

4 0. 3244
L 0.71

CALCULATED RESULTS

=]
=

171

A

Q.

0.
0

<4 Q.
. 9]

Source: Baghouse Outlet
FIELD DATA

1 S
03/26/91 03/286/91
1330-1435 1500-1607
6. 68 6. 68
0. 250 Q.25
30. 21 30.19
48,093 49, 182
T4, 4 77.8
2. 160 2. 230
60 &0
0. 36 0.58
95. 1 84.5
0.3 0.3
6.0 6.3
1.00 0. 20
0. 00 0. 00
20. 00 19. 80
73. 00 79. 30
2. 40 3. 20
6. 64 4,38
< 15.7 Z 15.7

0.6
8.8a7
Ol. 4
0. 23

93.8

0010
147
1014

« 229

2196

W 71

o

-t
03/26/591
1700-1805
6. 68
Q.25
30.21
49,278
68. &
Z. 200
&0
Q. 374
83.5
0.3
6.3
Q.70
Q. 00
20,10
73. 20
1. 20
9. 97
< 15.7

S0.14

&0

E.E8

2607.7

84

0.6

8. 89

17056. 2

0. 25

[DE. O

Q. Q004

Q. 054

0.1131

0. 268

4 0.3131
2. 0705

A
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Appendix C

Emission Test Production

Report Form




EMISSION TEST PRODUCTION
REPORT FORM :

L. Company Name gﬂréf.&\ MCJ?MG?J{.ﬁU@&/G"Q— &f/LD- APC Plant ID# 5:;-'-9’2 8

Plant Location e v o, 0 N , ,J,g .

Certificate Number S0t - )_.;:: Mo, § 9 =-3>>
Designation of Equipment _Soaz.e Ao 0§

II. Emission Test Date(s) 02 /g /5 /
" Vi [
Tests Conducted By:
Name of Firm /4":-‘- M ovs e

Business Address S ¥¥ T Ce_ﬁhyr;,u Ave Rupsaviear AT

Phone Number & 09 ‘/V Re - i as
Test Team Representatives X . MAay

M Copmarine

M Il K\)ﬂi ot
Length of Test GO m.N,
Run #1 Run #2 Run #3

Test Time (Start/Finish) |30 Jiyx< Is50//¢0D

III. Certificate Operating Conditions

1202f1%0%

A. List Conditionms Achieved (Yes or No)

2o Goyser rssussion base SbeeTiess
boo framicueare \Wg&HPBJMMGMAwm_

28 Arovac

2, pNxdep W eSS

24 C’Ntﬂ'ruﬁ/lé—‘ﬁ' Reeoe

B. log of Certificate Conditions During Stack Test
(Record at least every 15 minutes)

Condition : Run # Readont

Yy s
.. S
Y ES

|

Time of Record;l.ng

e




page 3of 4
) Type of Waste Constituents e
Auxiliary Fuel i) 7{%}=
Adi
Burning Rate ;
D. Other: .
Description of Operation and Process Rate
V. Control Equipment Parameters

CEMs Required (Ye

Contaminant?
STACK TEST CEM READING
Perameter Parameter Parameter
Cont/Read Cont/Read Cont/Read Time Test Run #
/ e ¥
/ - ’
A. Control Equipment performance Parameter
Reading Time Run #

Parameter

G/’féHudS(— N essvee Do R




LRI FY YTT

. pege 4. of 4

'-.Im_m-.ﬂtsmu.. B e e &GS
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B. Additional Observations x
Fugitive Fmissions (!esﬁéQ "

Equipment location

Visible Emissions Frem Stack (Yel

Odors Noticeable

Vicinity of Equipment (!e;/!;(;;

Near Exhaust Stack (Yes

Oif Property (Ies@
VI. Samples

Type of Sample
Time of Sampling =

Sampled By e

Sample Teken From T

To Be Analyzed For =

Analyzed By /

Form Information Supplied by: Name/Title (Plesse Print)
s DA

‘ Alﬂ.ﬂ/d./ﬁ -‘jﬁ-’f

Signature(s)/Da;e ﬂ’/ﬁu—/ D ﬂm//é 3//3 J//@

DEP Usage Only ‘
Bec'd By  Sample Rec'd  Rev'd By
Date/Time




