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1.0 EXECUTIVE SUMMARY

Johnson Controls, Inc. (Johnson Controls) operates two newly constructed
lead oxide manufacturing mitls at its facility in Middletown, Delaware.
The fwo_mitls—are—referced to_as the North and_South M1T1§'"“Eggn“mjﬂﬂ
consists of three separate_sources.. the process stack, process vent, and
meéTting pot. Each process stack and process vent has its own baghouse
for the control of particulate inorganic lead emissions, while the melt-
ing pots have no emission controi system, —

~

Johnson Controls retained BCM Eastern Inc. (BCM) to characterize the lead
emissions from two oxide mills. Both the North and South Mills have
associated a single-lead feed rate and three separate points of lead
emissions. Emisstons testing was conducted at each oxide mill on sepa-
rate days. Emission determinations at each mill included simultaneous
testing at the three sources with three test runs performed. EPA Refer-
ence Test Method 12 was utilized for inorganic lead emission testing.
The table on the following page summarizes the actual lead emission
results obtained during the testing program.
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Lead Emissions

Source North Mill South Mill
(1b/hr) (1b/hr)
Process Stack 0.0045 0.0044
Process Vent 0.0009 0.0022
Melting Pot 0.0044 0.0030
Total Emissions 0.0098 0.0096




2.0 SCOPE AND OBJECTIVES

Sampling was conducted to determine the following parameters at each

exhaust:
- Gas flow - acfm and scfm
- Gas temperature - °F
- Gas molsture content - percent by volume
- Gas velocity - fpm
- Inorganic lead emissions - grain/dscf and tb/hr
- Opacity - percent

A1l field samples were returned to the BCM Laboratory
Pennsylvania, for subsequent analyses.

in Norristown,
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3.0 PROCEDURES

3.1 FI WORK

Field testing at the North Mi11 was conducted on February 9, 1988, and at
the South Mill on February 18, 1988. The BCM sampling team consisted of
the following personnel:

Philip C. Burg - Scientist
WiTliam J. Kesack - Engineer
Thomas Bernstiel - Scientist
Nick Charno - Technician
Chris Hewitt - Technician
Daniel Petrovay - Technician

Mr. Thomas Brossman acted as liaison between Johnson Controls and BCM,
ensuring that the processes were operating normally during the testing
periods. }

Mr. Charles Krick and Ali Mirzakhalili of the Delaware Department of
Natural Resources and Environmental Control witnessed the testing program
and process operating conditions.

The following methods of sampling were employed in the test program:

- Sampling and traverse locations were determined in accordance

with Method 1 of the Federal Register, Volume 42, No. 160,
August 18, 1977, which is outlined in Appendix A.

- Gas flow, gas temperature, and static pressure measurements
were made in accordance with Method 2 of the Federal
Register, Volume 42, No. 160, August 18, 1977, which is out-
lined in Appendix A.

- Excess air and molecular weight determinations were made in
accordance with Method 3 {(with the exception that a Fyrite
was used instead of an Orsat) of the Federal Register, Volume
42, No. 160, August 18, 1977, which is outlined in Appendix A.




- Moisture content sampling was conducted in accordance with

Method 4 of the Federal Register, Volume 42, No. 160, August
18, 1977, which is outlined in Appendix A.

- TInorganic lead sampling was conducted in accordance with

Method 12 of the Federal Register, Volume 47, No. 74, April
16, 1982, which is outlined in Appendix A.

- Opacity readings were conducted in accordance with Method 9
of the Federal Register, Volume 42, No. 160, August 18, 1977.

3.2 EQUIPMENT CALIBRATION

In accordance with the accepted procedures published by the EPA, all gas
velocity measuring equipment, volume metering egquipment, temperature
measuring equipment, and flow rate equipment had been calibrated prior to
and after the test date. <Calibration data are included in Appendix D.

3.3 ANALYT METHOD

All samples generated during the sampling program were analyzed at the
BCM Laboratory in Norristown, Pennsyivania. An outliine of the analytical
methodologies is contained in Appendix B. Laboratory data are summarized
in Appendix B, Table B-1. A copy of the complete laboratory report is
contained at the end of Appendix B.

3.4 CALCULATIONS

A1l moisture content, gas flow, molecular weight, and inorganic lead
emission calculations were determined using a computer. Raw data gene-
rated from the field sampling program and the results of the laboratory
analyses were introduced into equations presented in Methods 2, 3, 4, and
12, of the Federal Register, Volume 42, No. 160, August 18, 1977, as
amended.




4.0 SUMMARY OF RESULTS

4.1 F RAT

Gas flow rate data obtatned by averaging results of the three test runs
performed at each source are contained in Table 1. Complete gas flow
rate results for each individual test run appear on the computer print-
outs in Appendix B.

4.2 INORGANIC LEAD TESTING RESULTS

Inorganic lead emission results for each test run, for the North Mill and
South Mill systems are contained in Tables 2 and 3, respectively. Emis-
sion concentratins of inorganic lead for both mills are contained in
Table 4.

4.3 PROCESS DATA

The lead feed rates for each system were recorded as hourly 1b/hr aver-
ages. The sampling times were used to determine the lead feed rates
corresponding with each test. Listed in Table 5 are the average lead
feed rates for each mill, as supplied by Johnson Controls.

4.4 OQPACITY QBSERVATIONS

Opacity observations were conducted during the particulate testing on
each source. No visible emissions were observed from any source.
Visible emissions observation forms covering each period are included in
Appendix A with the field data sheets.

The BCM visible emissions evaluator was EPA-certified in accordance with
EPA Method 9. A copy of the Visible Emissions Evaluator certificate is
inciuded in Appendix E.




TABLE 1
GAS FLOW RATE DATA*

Gas Moisture GGas
Temperature Content Velocity Gas Flow
Mill Source °F) % (fpm) (acfm)  (s¢fm)
North Process Stack 185 1.6 4546.7 5579 4541
South Process Stack 192 0.4 4677.1 5739 4674
North Process Vent 78 1.3 1327.8 401 393
South Process Vent 80 1.3 1365.2 412 402
North Melting Pot 119 0.9 B866.1 1063 968
South Melting Pot 113 1.0 1581.7 1943 1782

*All results are averages of the three test runs
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TABLE 2

ACTUAL INORGANIC LEAD EMISSION RATES
NORTH MILL

Inorganic Lead Emissions (1b/hr)

Source Run No. 1 Run No. 2 Run No. 3 Averaqe
Process Stack _ 0.0055 0.0045 0.0035 0.0045
Process Vent 0.0009 0.0007 0.001] 0.0009
Melting Pot 0.0033 0.005%4 0.0046 0.0044
R TN Y - N <M -2

Avg,'ﬁyﬁi\wﬂ%QA -
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TABLE 3

ACTUAL INORGANIC LEAD EMISSION RATES
SOUTH MILL

Inorganic Lead Emissions ¢1b/hr)

Source Run No. |} Run No. 2 Run No. 3 Average
Process Stack 0.0075 0.0036 0.0020 0.0044
Process Vent 0.0022 0.0027 0.0017 0.0022
Melting Pot 0.0047 0.0029 0.0014 0.0030
Total Emissions b 0.0144 | 0.0092 0.0051 0.0096

ITan 0. 0164 C.0p8 O, 00LD 0.0

\’TW\M*Q/‘\V\
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TABLE 4

INORGANIC LEAD EMISSION CONCENTRATIONS

Inorganic L i ns (gqrains/dscf
Mill Source Run No. 1 Run No. 2 Run No. 3 Average
North Process Stack 0.0001 0.0001 0.000 (.0001
North Process Vent 0.0003 0.0002 0.0004 0.0003
North Melting Pot 0.0004 0.0006 0.0006 0.0005
South Process Stack 0.0002 0.0001 0.0001 0.0001
South Process Vent 0.0006 0.0008 0.0005 0.0006
South Melting Pot 0.0003 0.0002 0.0002

0.0001

10




TABLE 5

PROCESS DATA

North Milil

Average Lead

South Mii)

Average Lead

Time Feed Rate (1b/hr) Time Feed Rate (ib/hr)
1200-1300 2162 1000-1100 1777
1300-1400 2352 1100-1200 1675
1400-1500 2468 1200-1300 1718
1500-1600 2906 1300-1400 1697
1600-1700 2468 1400-1500 1715
1700-1800 2505 1500-1600 1864
1800-1900 2370 1600-1700 1551
1900-2000 2538 1700-1800 1780
2000-2100 2260 1800-1900 1594
2100-2200 1984

ane. = ;2\401.’5%/&.

| 2006 S Tyms
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5.0 DISCUSSION OF RESULTS

Field testing at both mills went well with few problems. All isokinetic —

variations and leak checks were within ailowable Iimits. One problem
encountered at the North melting pot stack caused by an obstruction
resulted in two traverse points being missed. The missed points were
made up by sampling longer at a previous point. Gas flow traverses con-
ducted across the two diameters of the stack, however, show gas flow in
the stack as very Taminar. In addition, the source of lead emissions was
16 feet (13.7 duct diameters) downstream from the sampling ports. This
would allow good mixing of the exhaust gases prior to the point of sam-
pling. Therefore, BCM believes that the missed traverse points had no
effect on the North melting pot lead emission results.

12




APPENDIX A
FIELD SAMPLING PROGRAM
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APPENDIX A
FIELD SAMPLING PROGRAM

1.0 SAMPLING PROCEDURES

1.1 ion_an raver lo ion

The location of the sampling station and traverse points is critical to
project performance. An explanation of the sampling points and stack
dimensions for each source are shown in Table A-1,

1.2 Gas Flow and Gas Temperature Determinations

The gas flow rate and temperature profile at each source was measured by
conducting a simultaneous velocity and temperature traverse. Gas velo-
city heads were measured with a standard type pitot tube that was con-
nected to an inclined manometer. A Chromel-Alumel thermocouple connected
to a potentiometer was used to determine gas temperature.

1.3 Moisture Content

Sampling methods employed the principles presented in EPA Method 4, and
concurrently with lead sampling. Parameters evaluated in order to deter-
mine the gas stream's moisture content were sample gas volume, sample gas
temperature, sample gas pressure, impinger moisture gain, and silica gel
moisture gain. Some minor modifications were made to the Method 4 train
to allow concurrent lead and moisture content sampling. These modifica-
tions did not deviate from sampliing principles. Such modifications were
incorporated as the substitution of a glass fiber filter for Pyrex wool
as a filtering medium, and the substitution of a calibrated orifice for a
rotameter as a flow metering device.

1.4 M lar Weight D rmination

A Fyrite gas analyzer was used to determine the molecular weight of the
exhaust gas at each source. The following parameters were measured in
order to calculate molecular weight: volume percent carbon dioxide
(COz), volume percent oxygen 0Oz, and volume percent nitrogen (Nj),
determined by difference. All sources exhausted ambient air; therefore,
there was no carbon monoxide present.




TABLE A-1
TEST LOCATION INFORMATION

Stack Dtameters

Duct ID From Nearest Total
or Dimensions Flow Disturbance Sample Sample*
Source (in) Upstream Downstream Ports Points

North Process Stack 15 12 8 2 12
South Process Stack 15 12 8 2 12
North Process Vent 6.0 x 7.25 2.0 5.5 4 20
South Process Vent 6.0 x 7.25 2.5 6.7 4 20
North Melting Pot 15 2.8 13.7 2 12
South Melting Pot 15 2.8 13.7 2 12

*In accordance with EPA Method 1, amended September 30, 1983 (48 FRI91)
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1.5 Inoraganic Lead Sampling

A1l sampling procedures and sampling equipment employed were those out-

lined in Method 12 of the Federal Register, Volume 47, No. 74, April 16,
1982.

The nozzle size required to maintain isokinetic sampiing was calculated
from the results of the previousliy completed velocity and temperature
traverses. The sampling train used a glass-lined stainless steel probe
that was heated to 250 degrees Farenheit 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 standard type pitot tube and a
Chromel-Alumel thermocouple were clamped to the in order to monitor the
velocity head and the temperature at the traverse points during the sam-
pling period. Samplied gas passed through the nozzle and probe to a glass
fiber filter for the removal of the suspended particulates and inorganic
lead. The filter was housed in a heated chamber with a temperature main-
tatned at 250 degrees Farenheit. From the filter, the stack gas passed
through a heated Teflon sampling line to the impinger train. The first
two impingers each contained 150 ml of 0.1 N nitric acid (HNO3)>. The
third impinger contained no reagents and was a knockout impinger. The
fourth impinger contained approximately 200 grams of coarse silica gel,
which collected any moisture and/or vapors that were not captured in the
preceeding impingers. :

The second impinger was a 500-mi Greenburg-Smith impinger; the first,
third, and fourth were 500-m1 impingers of the Greenburg-Smith design,
modified by replacing the tip with a 1/2-inch I.D. glass tube. It should
be noted that the impinger train was monitored during the entire test
period to prevent the exit gas temperature from exceeding 70 degrees
Farenheit.

From the impinger train, the gas was conducted through an umbilical cord
to the control console, a Model 2343 RAC Staksampier that contained the
following pieces of equipment (listed in the order in which sampled gas
passed through them): a main valve, a bypass valve for flow adjustment,
an airtight vacuum pump, a dry gas meter, and a calibrated orifice. The
orifice was equipped with pressure taps that were connected across the
inclined manometer used to ensure that isokinetic conditions were being
maintained. A schematic diagram of the EPA Method 12 sampling train fis
depicted at the end of this appendix.

The sampling train was subjected to a leak check prior to and after each
sample run. The inlet of the nozzle was plugged, and the pump vacuum was
held at the highest vacuum attained during the testing period.. In all
cases, the leakage rate was minimal, not exceeding the maximum allowable
leakage rate of 0.02 cfm.
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Upon completion of a test, the soiled glass fiber filter was removed from
its filter hotder and placed in a petri dish -that was subsequently
sealed. The probe nozzle and heated sample line were washed internally
with 0.1 N HNO3; the residual matter remaining in the probes and heated
sample line was removed with a nylon brush attached to a polyethylene
Tine. The front half of the glass filter holder was rinsed with 0.1 N
HNO3, and the washings obtained were added to those collected from the
nozzle and probe. Al) washings were stored in sealed amber glass bottles
for transfer to the 1laboratory. The silica gel used in the fourth
impinger was removed and stored in a sealed sample bottle. The contents
of the first, second, and third impingers were combined and measured
volumetrically. The impingers were then rinsed with 0.1 N HNO3 and
added to the impinger solution.

The preceeding sampling methodologies are as outlined in EPA Method 12,
with the exception that standard pitots were used instead of "S"- type
pitots. Due to the relatively small duct sizes, considerable flow
disturbance was created by the sampling probe when inserted into the
ducts. Using standard pitots enabled velocity pressures of the stack gas
to be measured approximately 6 inches upstream from the sampling probe,
where flow disturbance effects caused by the probes were not as great.

The only other modification to the method was the use of a heated Teflon

sample line between the heated filter and impinger train. This did not,
however, deviate from general sampling procedures.

2.0 FIELD DATA SHEETS

The field data sheets for the inorganic lead testing and the opacity
observations follow.
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Betz - Converse « Murdoch - Inc. [

5CM

'NOMOGRAPH DATA

PLANT r\m@ fupin Ccn—t\d-aa
DATE :2/ 17 Zﬁ

SAMPLING LOCATION % Pc_‘)i_ ( w &2}6 5

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 14§
ORIFICE, in. H,0 AHg .32
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tm v | /00O
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 2.
BAROMETRIC PRESSURE AT METER, in. Hg Py

STATIC PRESSURE IN STACK, in. Hg C_qu
(Pm£0.073 x STACK GAUGE PRESSURE in in. Hy0) P

PS

RATIQ OF STATIC PRESSURE TO METER PRESSURE /P

AVERAGE STACK TEMPERATURE, °F Towe | 130
AVERAGE VELOCITY HEAD, in. H,0 by | -0
MAXIMUM VELOCITY HEAD, in. H,0 Sppa. | ~1F
C FACTOR ' ' 1.5
CALCULATED NOZZLE DIAMETER. in.

ACTUAL NOZZLE DIAMETER, in. .}74 3,20
REFERENCE 4p, in. Hy0 7 128

Dz 322, .318 . 322 = .320




Betz - Converse » Murdoch - Inc. | BOM |

'NOMOGRAPH DATA

PLANT an Contiodn

DATE 1-/ ! 7[:? g

SAMPLING LOCATION _Bm Vent ¢ Q%rmv%«.&o«)
South Su&{@m

CALIBRATED PRESSURE DIFFERENTIAL ACROSS oy of
ORIFICE, in. Hy0 aHg | 1A
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag | 100
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 8
BAROMETRIC PRESSURE AT METER, in. Hg P
STATIC PRESSURE IN STACK, in. g <0 4q
(P0.073 x STACK GAUGE PRESSURE in in. H,0) Pe i

PS
RATIO OF STATIC PRESSURE TO METER PRESSURE /Pm
AVERAGE STACK TEMPERATURE, °F Ts”g- R}
AVERAGE VELOCITY HEAD, in. H,0 APayg, | - 13
MAXIMUM VELOCITY HEAD, in. H,0 A0 max,
¢ FACTOR K
CALCULATED NOZZLE DIAMETER, in,
ACTUAL NOZZLE DIAMETER, in. L322
REFERENCE 4p, in. Hy0 | .02

7]

Hop



Betz - Converse - Murdoch - Inc. | BCM |

'NOMOGRAPH DATA

ot obmaon Covitiodn

DATE Q.,/ 1>/38

SAMPLING LOCATION _pm!mm '57)'0‘(«11 ( dw*i‘*-\fs
CALIBRATED PRESSURE DIFFERENTIAL ACROSS ABS
ORIFICE. in. H,0 aHg I1-38
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F T avg, 10D
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byp L
BAROMETRIC PRESSURE AT METER, in. Hg Pn
STATIC PRESSURE iN STACK, in. Hp Ce
(Pm£0.073 x STACK GAUGE PRESSURE in in. H50) P =.49
PS

RATIO OF STATIC PRESSURE TO METER PRESSURE /P

AVERAGE STACK TEMPERATURE, °F T | 190
AVERAGE VELOCITY HEAD, in. H,0 8. | 139
MAXIMUM VELOCITY HEAD, in. H,0 APmax. | 2.2
C FACTOR /.33
CALCULATED NOZZLE DIAMETER, in.

ACTUAL NOZZLE DIAMETER, in. . 1949
REFERENCE ap, in. H,0 .85
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Betz - Converse « Murdoch -« Inc. (BCMJ

'NOMOGRAPH CATA

PLANT

DATE L./3 /3 5 | .
SAMPLING LOCATION mpﬂiﬂn% Wt ] /Uor&ffn S%D_E/vm

CALIBRATED PRESSURE DIFFERENTIAL ACROSS Bor 288"
ORIFICE, in. Hy0 Mg .34
AVERAGE METER TENPERATURE (WBIENT +20°P)LF | Tmpyp | 155
PERCENT HOISTURE IN GAS STREAN BY YOLUWE By |2
BAROMETRIC PRESSURE AT METER, in. Hg Py
: " ¢ - ] q
STATIC PRESSURE IN STACK, in. Hg Cp=81| Cp=-99
(Pp0.073 x STACK GAUGE PRESSURE in in. H,0) P
PS
RATIO OF STATIC PRESSURE TO METER PRESSURE /P
AVERAGE STACK TEMPERATURE, °F Tone | 130
. s
AVERAGE VELOCITY HEAD, in. H,0 | sray | LO8 . .O>
MAXINUM VELOCITY HEAD, in. H,0 8max. | LjOD 08
. 3
C FACTOR /.| 1.S5 (S
CALCULATED NOZZLE DIAMETER, in. .39
ACTUAL NOZZLE DIAMETER, in. 374 .
. REFERENCE 4p, in. Hy0 | .09 .06 L=

o312, 315,320

d - - T Y - e Ta ¥l




Betz - Converse - Murdoch + Inc. | BOM |

'NOMOGRAPH DATA

PLANT l\ O‘QMDCM COY\?-\

e 2 2 /3/55‘
SAMPLING LOCATION _ Peacandy_Nent (Ruhﬁ"‘g‘ﬂm)

Nenth Sopln.

CALIBRATED PRESSURE DIFFERENTIAL ACROSS Cox #
ORIFICE, in. H,0 At 1.72

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F T av. [s]e]
PERCENT MOISTURE IN GAS STREAM BY VOLUME By 2

BARCMETRIC PRESSURE AT METER, in. Hg P | 204

-.S¥7'4.C
STATIC PRESSURE IN STACK, in. Hg | Cp | 99 i
(Pn0.073 x STACK GAUGE PRESSURE in in. H0) P 20.40
PS

RATIO OF STATIC PRESSURE TO METER PRESSURE Pa | L.O

AVERAGE STACK TEMPERATURE, °F - 86

AVERAGE VELOCITY HEAD, in. H,0 Mg | -1

MAXIMUM VELOCITY HEAD, in. H,0 Sonax. | . /b

€ FACTOR 1,0 °. ?}4, IS v

S v Q.

CALCULATED NOZZLE DIAMETER, in. | .32

ACTUAL NOZZLE DIAMETER, in. 227

' .
= — -,

REFERENCE ap, in. Hy0 Jb ﬂ;*q"a J [bmb
o Na'ggln s No.4Y 9

Do = 322, .323 220 =.32%
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Betz - Converse « Murdoch « Inc. [

'NOMOGRAPH DATA

PLANT “ﬁ‘gﬁ\oﬁm OO;\—C;J‘Q
DATE / 9-/3,/23

SAMPLING LOCATION msmk (‘*;*U*-QQ* )

Nenth

L}

CALIBRATED PRESSURE DIFFERENTIAL ACROSS Rer _’35
ORIFICE, in. HyO AHg i.2¢
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F T avg, JOS
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 2
BAROMETRIC PRESSURE AT METER, in. Hg Pn
STATIC PRESSURE IN STACK, in. Hg QP = 8(’
(Pm£0.073 x STACK GAUGE PRESSURE in.in. Hy0) P
PS
RATIO OF STATIC PRESSURE TO METER PRESSURE /P
0 T

AVERAGE STACK TEMPERATURE, °F sve, | 19€
AVERAGE VELOCITY HEAD, in. H,0 80y | 1-84
MAXIMUM VELOCITY HEAD, in. H,0 M. | 2.2
C FACTOR /.03
CALCULATED NOZZLE DIAMETER, in, K
ACTUAL NOZZLE DIAMETER, in. RYPS
REFERENCE ap, in. H,0 22

Do =311, .30, .39 = . BIL

feX>i 5~ Y, e -

195G

).l

L2
145 (¢0)
19
. 199
96 (%)




Betz - Converse »

VELOCI

Murdoch - Inc. | BCM |

TY DETERMINATIONS

Client:

\O—chm ConTaodn

Sample Port Location:

Y Melbima Cut

Nt

Location:
2 /9/88°

Date:

Y

——

Stack Pressure: .

Barometric Pressure:

Pitot Factor:

A
\ \

Engineer:
Pitot/Temperature Readings
Point |Distance | Port A | Portfd | Port_A | Port_fb | rort__
_No. (Inches) :
AP T AP T AP T AP T AP T
! a5 4 .08 .
2 O7 1131 |.06 .04 .06
3 .06 .07 | 126 | .Y .06
¢ .09 .09 QS .06
S 0 | 128" | 10 04 .08
é .JO +10 .04 0S5
St O D | %
S| PRL Sitd . (Pudet
TOTAL 130
AVG. ‘% 005'
/S: 130 8 Ts 130 CP‘.qq
B9 Pg= 2033 Qe=122 Ps =-20.3 )
CP ﬂ?s = 28.3¢ (S-ﬂ\ Mo = 2881 Qs=t15¢
Vs = 10007 us_qu




Betz » Converse « Murdoch - Inc. [BCI\/H

VELOCITY DETERMINATIONS

Client: “f"P\W CU‘(\.[AJQQ Sample Port Location:

Location:/PM'Cma '\J@V‘T , Nig(‘ﬁ’\
Date: l /3 /‘3‘5)

Stack Pressure:

Barometric Pressure:

Pitot Factor: . qq

Engineer:

Pitot/Temperature Readings

Point |Distance | Port_A | Port (& Port Q0 Port ) Port
No. (Inches) _
AP T AP T AP T AP T aP T
1 Y tee s e s lbe 1191¢
Z L Je Jaa o Pl ie §ogel e
3 09 164 | lto i {Go | 10] e
9 10 lcY Lo 12 lim | idlcen
NY A9 o g9 1o 45 G Lid 1G]
TOTAL
AVG. 127141

&0}




Betz - Converse - Murdoch « Inc. | BCM |

VELOCITY DETERMINA TIONS

Client: T£MDM § hﬁi ;;EQQ Sample Port Location:
Location: p«&m S‘t}clé ( CL\JU_»;QA/\

3/ N
Date: ‘;L/ 5/_35, S E?

Stack Pressure: T Sq
Barometric Pressure: Soqq E} O
Pitot Factor: . qq I/' 8 ‘/ i!

Engineer: (C{IN i

Pitot/Temperature Readings

Point |Distance | Port A Port PortE Port A Port__
No. {Inches)
: AP T AP T AP T AP T AP T
Shhodadd Pt | 7 ot S
) .1 Li ). 2 LS
2 .2 Ly /-6 :
2 /. 1.2 /9 1.5 | 130
7 1 A 2.0 2.0 | 187
> 1.1 ).2 2,0 |19/ 1 2.2
e 9s 1.0 2.2 2.1 | 19¢°
TOTAL i
Ts 2190 o Ts = 190 = 3317 heem
Ps = 30-3° Gs -5655 Py = PHO Qe L
me > 23 -3 s 34 ‘
y . = %07 ms = a,igq N




Betz - Converse - Murdoch « Inc. | BCM |

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

SAMPLING LOCATION

Puutﬂam?nm ’
DATE /9 /7F =

“hSo-«-TL‘

[

—  Rosf

.

*

oT

INSIDE OF FAR WALL TO o
QUTSIDE OF NIPPLE. (DISTANCE &) 18
INSIDE OF NEAR WALL TO w
QUTSIDE OF NIPPLE. (DISTANCE B) 3 __
STACK 1.D., (DISTANCE A - DISTANCE B) 1S i -
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE .
CALCULATOR SCHEMATIC OF SAMPLING LOCATION m@g&_nﬁ
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK L.D. STACK 1D, {TO NEAREST 1.8 INCH) DISTANCE B (S OF COLUMNS 42 %) |
l 4.9 /& /.0 3 4.0
2 4.6 2.2 5.2
3 2946 4.4 5.4
4 70.9 O .6 (1.6
S 25.4 12.5 2.3
é IS4 4.0 12.0
L




Betz » Converse - Murdoch ¢ IncC.

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Y O‘Psfu.ocm Com bl

PLANT

‘INSIDE OF FAR WALL TO

QUTSIDE OF NIPPLE. IDISTANCE A)

INSIDE GF NEAR WALL TO

QUTSIDE OF NIPPLE. (DISTANCE BY
STACK 1.D., (DISTANCE A - OISTANCE 8
NEAREST UPSTREA!N DISTURBANCE
REAREST DOWNSTREAMN DISTURBANCE

DATE z /9 gz )
SAMPLING LOCATION _mmw

“Socth T
%

A

SCHEMATIC OF SAMPLING LOCATION i
L ]

1.48

R

CALCULATOR 725 “
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
_NUMBER OF STACK L.D. STACK i.D. (TO NEAREST 1.8 INCH) DISTANCE B {SUM OF COLUNNS 4 & 5) I

! 0. 70F

2 = 2.2
3 2.6

4 .

S 6.5

I 0.15
2 2.2

3 3.2

q S9.28

1




Betz - Converse - Murdoch « Inc. | BCM]

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

—— . .

PLANT >
DATE 3{
SAMPLING LOCATION _Mmmw) M /r'
NSIDE OF FAR WALL TO /

OUTSIDE OF NIPPLE. (DISTANCE A) 13" ::ou.f"\ o Flous
INSIDE OF NEAR WALL TO 3"

OUTSIDE OF NIPPLE. (DISTANCE BY s “

STACK L.D.. (DISTANCE A - DISTANCE B)
NEAREST UPSTREAN DISTURE ANCE )

NEAREST DOWNSTREAR DISTU8ANCE _LL(L_dM duos )

CALCULATOR . SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PROOUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM QUTSIDE OF NIPPLE

_NUMBER OF STACK 1.D. STACK 1.D. {TO NEAREST 1.8 INCH) DISTANCE B (SUM OF COLUMNS 4 £ 5}

r 4.4 13 1o 3 4.0
2 Y6 2.2 5.2

3 29.6 : 4.4 2.4
9 204 /0.6 ' 13.6
Y 354 2.5 2.7
6 98-6 14.0 1.0
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o P 19462
_ BOV' | Phoner (218) 825-3800 . VISIBLE EMISSION OBSERVATION FORM
TWX: 510-880-8034 .

SQURTE NaME

p—
€

QOBSERYV 3 NAME (PR T) —
ED:3 ot 7. Aﬁn?‘/-

2, /
ADORESS - n/32/ - ORGANIZATION 27
[CERTIFIED BY CATE
a E74 R-/F- PP~
STATE FAL TELEFHONE

De/

START TIME f

STAP TIME // Z ‘/

SOURuE | NUMBER
Soud i\ S shor

[-]
-
[V}

OBSERAVATION DATE

-
[

0

2‘/&’*6"? 1

el BT

an

OPERATING MODE

32

CONTROL EQUIFMIENT

QPERATING MODE 3

33

OESCRIBE EMISSICN PG AT
L%/ Qﬁg!!‘ Skl f!:![ / . 5
1 w SOl “/la

34

35

HMEIGHT ABOVE

HETGHT RELATIVE

CORIOKR DG’OOOQ

QR |S[R[OFR (o] @

oY CANIQYIN] SN AN N Q] E

3o O

A4
gl 0|0 Il o
0101¢ Qg
010 10 AN
ola o 0l&
RN AR
GROUND LEVEL , TO OBSERVER 6 Q 16
mv“ ;eu;mm—— ’ Olo |lo |«|o|@
’ - 8 O 0 0 38 / (7.)
/L’Qj A/b 9 O O o 3a VLO C)
QESCRIBE EMISSIONS 10 O O 0 0 O 0
EMISSION C n O 0 0 41 d O i
i T o 1o 1o LT al ol ol ol
WATER DRGCPLETS ﬂRéSENT IF YES, ISPLUME = O O O m i 0 0 qj O
L ves(]) ATTACHED DETACHED 14 _Q 3 £ o a4 O () 010
AT WHATPOINT WAS OPACITY DETERMI?ED s O 0 O i O Q’ O o
« | O 1O10 |0 |l DI | [0
DESCRIBE BACKGROUND . - v|d 1O 0 Ol«|D A 00
__M%(_ e nlplplolglsla |0 |J 10
ancxcn::y O COLOR / SKY/CQND!TIO B v | 0 o i O 0 s | D | O o|O
WMW%%;%S ¢< 20 | M ﬂ Q Q |l D10 10 O
AMBIENT TEMPERATURE Haebf-’z;ze HUMJD'A';:— 21 Q 0 O O 51 0 CQ o 0
S 21D lg |0 01=1glgw |0
| = | Q alQ =101 2lnlo
24 1 Q) Q @ ’% 54 OlQ 0 O
2 D10 1=l | & Clo
26 Q IO | s OSOIODIO o
7| O o Q| O Ol ~
# | QOO0 % |=ipmlp|lOlp
28 clol0l=|0|lnlal o
Olp lol=ldleo o

%

AVERAGE CPACITY FQR
FOR HIGHEST PERIOD O

NUM

:{ EMISSION PQINT

GER QF AEADINGS ABGVE

0 % WERE

AANGE OF OFPACITY AEADINGS
] MINIMUM

@ MAX IMUM
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APPENDIX B
LABORATORY ANALYSIS AND DATA EVALUATION

1.0 ANALYTICAL METHODS

A1l samples generated during the test program were analyzed by BCM
personnel at the BCM Laboratory in Norristown, Pennsylvania. The follow-
ing paragraphs describe the analytical methods employed.

1.1 nor m

For each sample run, the glass fiber filter was cut into strips and com-
bined with the probe wash and impinger solution following volume determi-
nations. Care was taken to assure complete transferral of all samples so
as not to bias the analysis. The combined sample was then extracted for
lead, as specified in EPA Method 12, and analyzed by atomic absorption
spectroscopy following spectrophotometer calibration. Mandatory checks
for matrix effects on the lead results were performed on one sample from
each source using the Method of Additions to detect any sensitivity of
the atomic absorption analysis to the chemical compositions and to the
physical properties of the sample. Results of all Method of Additions
analyses show less than 3 percent of variability caused by matrix
effects. This is below the 5 percent allowable variation.

Both filter and nitric acid blanks were analyzed to determine a blank
value to be used as a correction factor. The laboratory results are
summarized in Table B-1. The complete laboratory report its presented in
this appendix following the test result calculations. The report
inciudes results of audit samples, field samples, blanks and matrix
effects results. Also included are the spectrophotometer calibrations
and spectrophotometer results of all samples.

1.2 Moisture Content

Silica gel had been tare-weighted prior to its use. Upon completion of a
test run, the silica gel was reweighted. The entire weight gain was con-
sidered due to water vapor. The total volume of the impinger solutions,
minus the original volume of nitric acid in the impingers, plus the
volume of moisture and/or vapors collected by the silica gel, equaled the
total moisture gain of the sampling train. This volume was used to cal-
culate percent moisture by volume. The Tlaboratory results of the
moisture analyses appear concurrently with the results of the inorganic
lead testing program in Table B-1.




2.0 COMPUTER INPUT SHEET

The reduced data calculated from the field data sheets were combined with
the laboratory results on the computer input data sheet to facilitate
programming. The computer input data sheets follow Table B-1.

3.0 CALCULATIONS

The equations used to calculate test program results follow the computer
input sheets.

4.0 TEST RESULTS

The complete results of the computer analysis and data reduction of the
input data generated from the sampling program follow the calculations.




— .
TABLE B-1
LEAD LABORATORY INORGANIC RESULTS

Oxide Run Total Pb in Moisture Grain (ml)
Mill Source No. Sample (ug) Gel Impingers Total
North Melting Pot 1 948 12.1 -5 7.1
North Melting Pot 2 1,540 6.0 0 6.0
North Melting Pot 3 1,330 7.0 0 7.0
South Melting Pot ] 973 10.2 0 10.2
South Melting Pot 2 504 12.4 D j2.4
Scouth Melting Pot 3 289 8.2 0 8.2
North Process Stack 1 431 9.8 2 171.8
North Process Stack 2 356 8.5 10 18.5
North Pracess Stack 3 279 8.7 10 18.7
South Process Stack i 604 14.0 -10 4.0
South Process Stack 2 293 15.5 -10 5.5
South Process Stack 3 163 8.4 -5 3.4
North Process Vent 1 772 10.4 5.4 15.8
Nor th Process Vent 2 634 7.4 2 9.4
North Process Vent 3 998 11.3 2 13.3
South Process Vent ] 1,840 14.9 5 19.9
South Process Vent 2 2,320 11.5 0 11.5
South Process Vent 3 1,440 12.9 -5 7.9




EQUATIONS FOR PARTICULATE, MOISTURE, AND FLOW CALCULATIONS
(BASED ON STANDARD CONDITIONS OF 68°F AND 29.92"Hg)

= 0.0471
Lo Va(sea) T ° Vwe

o + .
Py 07355 AH

2. Viiseq) 17.64 Vg T 450
Vw (std)
3. B =
wo Vim(std) ¥ Vwi(sta)
1. My = 0.44(3C0,) + 0.28(%CO) + 0.32(%0,) + 0.28(2N,)
5. Mg = Mg (1 -B,) + 18 By

(%02) - 0.5(%C0O)

6. FEA = GT3s4(sN,) - (80, + 0.5(sc0) 09

+ 460
7. Vs = {85. 49)(60)(C )y VAP (p )(M )

(Vo) (A)
= > _ S5
8. Qg = T34
9. Qs(std) = Qs(1 - Bwo) 17.64 Ty + 460
W,
10. C'g =  0.0154 g——
m{std)
We
11. C' =  0.0154
w Vm(std) * Vi (std)
L 2%
¢ C = %COZ
(Tg + 460) (29.92)
13. €' = W (528) (Pg)
14. E = 0.00857 Q_ .4 C'g
. . (Th(p?
5. Ay = TTan D
e 1 i (60) (1.667) (T_ + 460) (0.00267 V_ + Vo ( \q) /17.64)

(Y (Vg1 (Pg) ()
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EA =

AH =

o
I

d

Area of nozzle, ft2

Area of stack, in2

Moisture content of gas stream, dimensionless

Pitot éorrection factor, dimensionless

Particulate concentration (stack conditions), gr/ft3
Particulate concentration at 12% CO, (dry), gr/dsct
Particulate concentration (dry), gr/dscf
Particulate concentration (wet), gr/scf

Diameter of nozzle, in.

Particulate emission rate, lb/hr

Excess air, percent

Orifice pressure drop, in. H20

Isokinetic ratio, percent

Dry molecular weight of stack gas, 1lb/lb-mole
Molecular weight of stack gas, lb/lb-mole
Barometric pressure, in. Hg

Stack pressure (absolute), in, Hg

Average of square roots of pitot pressure differential,
in. H,0

Stack gas flow, acfm

Stack gas flow, scfm

o

Average dry gas meter temperarure, - F

Cp

Average stack temperature,
Dry sample volume (meter.conditions), £t3

Dry sample volume (standard conditions), ft3




Stack velocity, ft/min

Volume of liquid collected in impingers and si
gel, ml

Volume of liquid collected, £r3

Total weight of particulates collected, mg

Duration of test, min.

lica
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R CP U BCM Laborgtory Division o Eamem o

1850 Gravers Road 1 PLYMOUTH MEETING

Norristown. PA 19401 I;:.YMOUTH MEETING, PA 10482

(215) 275-0281
FINAL REPORT PAGE : 1

This is a final report.
The resylts have been checkea and authorized for releasée.

CLIENT
JOHNSON CONTROLS pate : 03/02/88
ATT: PHILIP BURG BCM & - -
BCM MALL p.O.®
00-598%5-01 orger® : 1978S
BCM Number : 803899 pDates Samplea : 02/09/88
Location : EPA AUDIT ~ pate Received : 02/11/88
Client ID : 52
|Test pDascription ReSUlts units Test Method
'Matal pigestion 2/18/88 M/D/Y EPA - METALS
i
Lead 392 ug EPA & 6010

l.

PAYMENT IS DUE_llPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




 PLEASE REMIT CHECKS TO:
'BCM Easlem inc. w o
1 PLYMOUTH MEETING
s PLYMOUTH MEETING, PA 19482
2158253800

1850 Gravers Road
Norristown, PA 19401

) _m BCM Laboratory Division

(215) 275-0281
FINAL REPORT _ PAGE 2
This is a final report.
The results have been chacked and aithorized for release.
CLIENT [ ]
JOHNSON CONTROLS pats : 03/02s88
ATT: PHILIP BURG BCM & - -
BCM MALL P.O.# :
00-5945-01t orgers : {9785
BCM Number : 803900 "fpata sampled : 02/09/88
Location : EPA AUDIT lpate Received : 0Q2/11/88
Cclient ID : 98 o
Test Description Results ﬂ.j units Test metnod
i _
Metal Digestion 2/18/88 ‘* M/D/Y EPA - METALS
e,
Leag 831 ._‘:é'-v;; ug EPA # 6010

Tei

1

i

P L

"k

-y

i

ot




LK.

1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 18401 ::.moum MEETING, PA 15482

BCM BCM Laboratory D|V|$|on DO EonT CHECKS TO:

(215) 275-0281

FINAL REPORT PAGE : 3

This is a final report.
The results have been checked and authorized for relsase.

CLIENT

JOHNSON CONTROLS pate : 03/02/88

ATT: PHILIP BURG BCM & - -

8CM MALL P.O.# :

00-3943-01 Orgers : 19785
BCM Number : 803901 Date Samplea : 02/09/88
tocation : MELTING POT Nerth System Date Received : 02/11/88
Client ID : #t
Tast Description Results units Test Mathod
Metal Digestion 2/18/88 M/D/Y EPA - METALS
Leaa 948 ug  EPA ® 8010
sample volume 4 eas m

PAYMENT 1S DUE UPON RECE!PT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




W BCM Laboratory Division PLEASE REMIT CHECKS To: .

. 1 PLYMOUTH MEETING
1850 s?J::er;A fgfo . PLYMOUTH MEETING, PA 19482
Norri , 215-825-3800
(215) 275-0281

FINAL REPORT PAce : *

This is a final report.
The results nave been checked and authorizea for release.

CLIENT
JOHNSON CONTROLS ‘ Date : 03s02/88
ATT: PMILIP BURG BCM & - -
BCM MALL P.O.» :
00-5945-01 Qrasrs : 19783

BCM Number : 803902 o Date sampled : 02/09/88
Location : MELTING POT Korth _,,Sg.s'izm Date Received : 02/11/88
Client ID : %2 :

Test Dascription REesSUlts Units Test Mathod
Metal Digestion ‘ 2/18/88 M/D/Y EPA - METALS

Leaq 1340 ug EPA # 6010

sample volume 738 ml .




Norristown, PA 19401

BCI\/I BCM Laboratory Division
: 1850 Gravers Road

PLEASE REMIT CHECKS TO:

BCM Eastem inc.

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462

2158253800
(215) 275-0281
FINAL REPORT PAGE 5
This is a final report.
The results have been checked and authorized for release.
CLIENT
JOHNSON CONTROLS Date 03/02/88
ATT: PHILIP BURG 8CM #» - -
BCM MALL P.O.# :
00-5945-01 ordere : 19783
BCM Numper : 803903 _ pate sampled : 0O2/09/88
Yiocation : MELTING POT perth Sy&f‘qm, pates Receivea : 02/11/88
client ID : #3 e
Test Description REsSUltS Ynits Test Method
metal Digestion 2/18/88 M/D/Y EPA - METALS
Lead 1330 ug EPA ® 6010
sample volume 722 ml 4 o

] - - (] R 4NN N

PAYMENT |5 DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




PLEASE REMIT CHECKS TO:

, i:M BCM Laboratory Division BCM Easem inc.

1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 PLYMOUTH MEETING. PA 19482 .
(215) 275-0281 5625300 .
FINAL REPORT PAGE s :
This is a final report.
The results have pbean checked and authorized for release.
CLIENT ﬁ
JOHNSON CONTROLS pate 03/02/88
ATT: PHILIP BURG BCM # - - .
BCM MALL P.O.#% : a
00-5985-01 oraers : 19783
8CM Numpber : 803904 Date Sampled : 02/09/88 I
Location : PROCESS VENT l\_)o(‘ft\.SyblL_OM Date Received : 02/11/88
client ID : #1 ’ !
Test Description ROSUlLS Units Test Mathod
Metal Digestion 2/18/88 M/D/Y EPA - METALS
Lead 772 ug EPA # 6010
Sample volume 608 ‘m "

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




¢ 13

£

BCM Laboratory Division PLEASE REAIT CHECKS TO:

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19462
Norristown, PA 19401 215.825.3600
(215} 275-0281
FINAL REPORT : PACE : 7

This is a final report.
The rasults nave been checked and authorized for releass.

CLIENT
JOHNSON CONTROLS pate : 03/02/68
ATT: PHILIP BURG BcMe : - -
BCM MALL P.O.® :
00-5943-01 _ orgers : 1978S
BCM Numper : 803903 . Date sampled : 02/09/88
Location : PROCESS VENT ‘539”*%ff’yahe““ Date Received : 02/11/88
Client 1D : #2
Test Description Results Units Test Metnoc
Metal Digestion 2/18/88 M/D/Y EPA - METALS
Leaa 634 ug  EPA ® 6010
sampls volume , _ 695 ml

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS QVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE GF 18% PER ANNUM,




PLEASE REMIT CHECKS TO:

W BCM Laboratory Division BCM Eoslem Inc.

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 215825 3800
(215) 275-0281 .
FINAL REPORT PAGE 8
Tnis (s a final report.
Tne results have been checked and authorized for releasa.
CLIENT ﬁ
JOHNSON CONTROLS . Date 03/02/88
ATT: PHILIP BURG BCM » - -
BCM MALL P.O.¢ :
00-3594%5-01 orgars : 19783
BCM Number : 803906 f&{ - pate samplea : 02/09/88
Location process VENT - Norfn Syske ' Date Receivea : 02/11/88
Client ID *3
Tast Dascription RasUlts units Test matnod
Metal Digestion 2/18/88 M/D/Y EPA - METALS
Lead 998 ug EPA @ 6010
sampls vVolume 722 ml




S BCI\/I BCM Laboratory Division || scutesemia

1 PLYMOUTH MEETING
1ssq Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 215-825-3800
(215) 275-0281
°

FINAL REPORT PAGE
This is a final report. '
The results nave bean cheackad and authorized for raleasa.

gsample volume _ 800 ml

CLIENT
JOHNSON CONTROLS Date 03/02/88
ATT: PHILIP BURG BCM & - -
B8CM MALL P.O.® :
00-5945-01 orcers : 19785
BCM Number : 803907 _ ' Date Sampled : 02/09/88
Location : PROCESS STACK f\)of"R\ 5y&ﬂ'cm Date Recaived oR/11/88
Client ID : #4 '
Test Description . Results Units Test msthoo
Metal Digestion 2/18/88 M/D/Y EPA - METALS
Lead 831 ug EPA # 6010

PAYMENT 15 DUE UPON RECEIPT OF INVQICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM,

. m




BCM |

BCM Laboratory Division
1850 Gravers Road

Norristown, PA 19401
(215) 275-0281

FINAL REPORT

This is a final report.
The results have besn checkad and authorized for releass.

CLIENT

8CM Number
Location
Client ID

JOHMSON CONTROLS
ATT: PHILIP BURG
BCM MALL
00-3945-01

803908
PROCESS STACK
#2

_ﬁdqﬂak_‘ﬁﬁaﬂawm

PLEASE REMIT CHECKS TQ:

BCM Easten inc.

1 PLYMOUTH MEETING R (n
PLYMOUTH MEETING, PA 19482
215-825-3800

PAGE : 10

pate : 03/02/88
BCM & - -
P.O.&

oraers : 19783

02/09/88
0g2/11/88

Date Sampledg
Dats Received

Tast Dascription

- - - - - - -

Metal Digestion

Lead

Sample Volume

PAYMENT IS DUE UPON RECE!PT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

Rasults units Test method
2/718/88 M/D/Y EPA - METALS
356 ug EPA # 6010
620 m1




. - ‘ T

3 CP 1 BCM Laboratory Division B ke e,

1 PLYMOUTH MEETING
185q Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 215-625-3800
(215) 275-0281
FINAL REPORT PAGE : 11

This is a rinal report.
The rasults have deen checked and authorized for relsass.

CLIENT
JOHNSON CONTROLS pate : 03/02/88
ATT: PHILIP BURG BCM # - -
BCM MALL P.O.® :
00-3985-01 Orgers : 19785

BCM Numper : 803909 _ . Date Sampled : 02/09/88
Location : PROCESS STACk . Nanth Sysfem Data Received : 02/11/88
Client ID : #3

Test Description Results Units Tast metnod
Metal Digestion 2/18/88 M/D/Y EPA - METALS
Lead 279 ug EPA & 6010
sample volume 729 m1 L

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM,

VT




1850 Gravers Road

FINAL REPORT

(215) 275-0281

This is a final report.
The rasults have bean checkeq and authorized for releass.

CLIENT

8CM Number
Location
Client ID

JOHNSON CONTROLS
ATT: PHILIP BURG
BCM MALL
00-39435-01

803909
PROCESS STACK
3

Norristown, PA 19401

PLEASE REMIT CHECKS ros:

BCM Laboratory Division BCM Ecsiern inc.

1 PLYMOUTH MEETING

PLYMOUTH MEETING, PA 1“

215-825-2800
PAGE

Dats
8Cm &
£.0.9

Ordare :

bate Sampledq

Date Received :

03/02/88
19785
AL
.,,"’;_,';“- " £in )
02/09/88
02/11/88

Test Description

certifiea by :

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

ROSUlLS units

ENa of Repor

v

v

BCM Eastern Laboratery Director

Test mathog

.o
“h

b
©VE




o

. BO\/U BCM Laboratory Division
' v 1850 Gravers Road
' Norristown, PA 19401

FINAL REPORT (215) 275-0281
This is a final report.

The results have been checked and authorized for release.

CLIENT

JOHNSON CONTROLS
ATT: PHILIP BURG
BCM MALL
00-5945-01

aCM Numper . 804970
Location i MELTING POT
Client ID : SOUTH SYS.#1

PLEASE REMIT CHECKS TQ:

BCM Eastem Inc,
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482

215-825-3800
PAGE : 1
Date : 03/15/88
BCM » :  00-5945-01
P.O.#%
orager# : 199638
Date sampled : 02/19/88

Dates Receivea : (02/19/88

Test Description

- um e o o

Metal Digestion
Leaa

sample volume

Results

2/26/88

973

609

Units Test Metnoa

M/D/Y ERA -~ METALS
ug EPA # 6010

ml

I PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PEA ANNUM,




BO\/I BCM Laboratory Division
Y 1850 Gravers Road

Norristown, PA 19401

FINAL REPORT (215) 275-0281

This 15 38 final report.

The results nave been checked and authorized for release.

CLIENT

JOHNSON CONTROLS
ATT: PHILIP BURG
BCM MALL
00-39435-01

BCM Numoer : 804971
Location : MELTING POT
Client ID : SOUTH SYS.#2

PLEASE REMIT CHECKS TO:

BCM Eoslem Inc.
1 PLYMOUTH MEETING

PLYMOUTH MEETING, PA 19482

215-825-3800
PAGE

Date
BCM »
P.O.#
oraer#

Date Samplea
Date Received

]

03/15/88
00-5945-01

19968

02/19/88
02/1t9/88

Test Description

Metal Digestion

Leag

sample volume

Results

2/26/88

604

460

Units Test Method

- - - -

M/D/Y¥ EPA - METALS

ug

ml

EPA & 6010



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

FINAL REPORT ~ (219)275-0281

This is a final report.
The results have been checked ang authorized for releasas.

CLIENT

JOHNSON CONTROLS
ATT: PHILIP BURG
8CM MALL
C0-5945-01

8CM Numoer : 804972

PLEASE REMIT CHECKS TO:

BCM Eastem inc,
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19452

215-825-3800
PAGE : k{
Date : 03/15/88
BCM # : 00-59435-01
P.O.%
oraers : 19968
Date Sampled : 02/19/88

| B N T e e Y

Location : MELTING POT Date Received : 02/19/88
Client ID : SOUTH SYS #3

Test Description Results units Test Metnoc
Metal Cigestion 2/26/88 M/D/Y EPA - METALS
Leac , 289 ug EPA # 6010
Sample volume 680 m1

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1
FINAL REPCRT (215) 275-028

This i$s a final report.

BCI\/l BCM Laboratory Division
Y 1850 Gravers Road

Norristown, PA 19401

The results nave besn checked and authorizedq for releass.

CLIENT

JOHNSON CONTROLS
ATT: PHILIP BURG
8CM MALL
00-5945~-01

8CM Numper : 804973
Location :  PROCESS VENT
Client ID : SOUTH SYS #1

PLEASE REMIT CHECKS TO:, »

BCM Easlem Inc.
1 PLYMOUTH MEETING N
PLYMOUTH MEETING, PA 19482
215-829-3800
PAGE : 4
]
Date : 03/15/88
BCM # 00-5945-01
P.O.%
orgers 19968
pate samplead : 02/19/88

pate Received : (02/19/88

Test Description

Metal Digestion

Leaa

sample volume

Results

2/26/88

1840

626

PAYMENT IS DUE UPON RECEIPT OF INVOICE, PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

units Test Methoa

- A - A W e -

M/D/Y EPA - METALS
ug EPA # 6010
m1

F WS O WEEW | Wees ¢ ... . R e e e S e B e SO e B




BCM Laboratory Division

1850 Gravers Road
Norristown, PA 19401
{215) 275-0281

PLEASE REMIT CHECKS TO:

BCM Eastermn Inc.,

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482
2158253800

FINAL REPORT PAGE 3
This is a final report.
The results have been cnecked and authorized for release.
CLIENT
JOHNSON CONTROLS Date 03s/415/88
ATT: PHILIP BURG BCM 00-5945-01
BCM MALL P.O.%
00-5945-01 orgers 19968
8CM Numper : 804974 Date Samplea 02/19/88
Location :  PROCES3 VENT Date Recejved 02/19/88
client ID : SOUTH SYS #2
Test Description Results Units Test Metncad
Metal Digestion 2/26/88 M/07y  EPA - METALS
Lead 232¢ ug EPA # 6010
Sample volume 654 ml

EE WN BN IS BN W S 3w JEm

T e

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS QVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1850 Gravers Road 1 PLYMOUTH MEETING

BCI\_/I BCM Laboratory Division M Esom e,

Norristown, PA 19401 ZP:.moum MEETING, PA 19462' '
215) 275-0281 825380
FINAL REPORT (21512750 PAGE : &
This is a final report,.
The resultsS have been checkeda ang authorized for release.
CLIENT q
JOHNSON CONTROLS Date 1 Q3/15/88
ATT: PHILIP BURG BCM # :  00-59453-01
BCM MALL P.O.%
Q0-5945-01 Qraars 19968
8CM Numper : 808975 Date Sampled : 02/19/88
Location : PROCESS VENT Date Received : (02/19/08
client ID : SOUTH SYS#3
Test Description Aesults units Test Method
Metal Digestion 2/26/88 mM/D/Y EPA - METALS
Leada 1440 ug EPA # &010
sample vVolume 641 ml

B TR | | 1§ E  mm F | T Wy W | JN. JL. AL

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1850 Gravers Road 1 PLYMOUTH MEETING
g PLYMOUTH MEETING, PA 15482
Norristown, PA 19401 . 2158

AL REPORT (215) 275-0281 PAGE 7

This is a final report.
The results have been checked and authorized for release.

) B O\ 1 BCM Laboratory Division DM BT CHECKS TO:

CLIENT
JOHNSON CONTROLS Date : 03/15/88
ATT: PHILIP BURG BCM # :  00-5945-01
BCM MALL P.O.#
00-5935-01 orders : 19968
BCM Numoer : 808976 Date Sampled : 02/19/88
Location : PROCESS STACK Date Received : 02/19/88
Client ID : SOUTH SYS #1
Test Description Results ] units Test Method
Metal Digestion 2/26/88 M/D/Y EPA - METALS
Leaa 604 ug EPA ® 6010

389 ml

sample vVolume

BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
T T e e Sev—— T




1850 Gravers Road 1 PLYMOUTH MEETING .
. P
Norristown, PA 19401 | SLYMOUTH MEETING. PA 19462

BN | M icporatory Diision | &g ™" -

— 15) 275-0281
FINAL REPORT (215) 8 PAGE a8
This i3 a final report.
The results nave peen cnecked ang authorized for release.
CLIENT I |
JOHNSON CONTROLS : pate : 03/15/88 i
ATT: PHILIP BURG BCM # :  00-5945-01 W
8CM MALL P.O.& !
00-5945-01 oraers : 19968
BCM Number : 804977 pate Sampled : 02/19/88
Location : PROCESS STACK pate Received : 02/19/88
Client ID : SOUTH SYS #2 '
Test Description ResSults Units Tast Metnod
Metal Digestion 2/26/88 M/D/Y EPA - METALS
Lead 293 ug EPA # 6010 |
|
Sample volume 543 ml

. L | | . . E b ] | — | F | N =

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




f

BCM Laboratory Division PLEASE REMIT CHECKS T

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
: Norristown, PA 19401 215-825-3800
FINAL REPORT {215) 275-0281 PAGE : 9

This is a final report.
The results have pesn checked and authorized for release.

CLIENT
JOHNSON CONTROLS Date : 03/15/88
ATT: PHILIP BURG 8CM # :  00-5945-01
BCM MALL P.O.®
00-5945-0 1 oraers : 19968
BCM Number : 804978 Date sampled : 02/19/88
Location : PROCESS STACK Date Received : 02/19/88
Client ID : SOUTH SYS #3
Test Description Results units Test Methoa
Metal Digestion 2/26/88 M/D/Y EPA - METALS
Leag ' 163 ug EPA # 6010
Sample volume 668 ml

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




BCM BCM Laboratory Division PLEASE REMIT CHECKS To:

' 1 PLYMOUTH MEETING
185Q Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 2158253800
(215) 275-0281
FINAL REPORT PAGE
This . is a final report.
The results have Desn checked ang authorized for releass.
CLIENT [
JOHNSON CONTROLS Date 03/15/88
ATT: PHILIP BURG BCM # 00-5945-01
BCM MALL P.O.#
OQ~-3945-01 ordaer# 19968
8CM Numpber : 8504978 Date Samplea 02/19/88
Location : PROCESS STACK Date Received 02/19/88
Client ID : SOUTH SYS #3
Test Description Results units Tast MethoQ
End off Repo
certified by : r

BCM Eastern Laboratory Director

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TG AN INTEREST RATE OF 18% PER ANNUM.




RUN Auto Mode 88/03/07 13:29

Methoda Name: Replicates: 2 Read Detay: 490

T int Format: Mean values Only tD Name: RO Data Name: Mar 07-2
MArKs:
Pb216.9

Element Name Pb216.9 Gain 767

Stancardga 1

PD216.9 AV 98820 SD 1342.4 CV 1.3 CONC 20.000 mg/|
Stanacard 2

PD216.9 AV 50070 SD 216.4 CV 0.4 CONC 10.000 mg/ |
stangard 3

PD216.9 AV 22455 SD 12.5 ¢V 0.0 CONC 4.000 mg/|
stancard 4

PD216.9 AV 7481 SD 174.6 CV 2.3 CONC 1.000 mg/ 1
standard 5 _

PD216.9 AV 4522 sSD 537.4 CV 11.8 CONC 0.200 mg/i
Blank

PD216.9 AV 3985 SD 408.7 GV 10.2 CONC 0.000 mg/ !
Element Name Pb216.9 Corretation coefficent 0.9998

Stanacard 1

PD216 .9 AV  18.486 mg/1 SD 0.2337 CV 1.2
ICP INTER SOL ‘N ‘
PR216.9 AV 1.534 mg/| SD 0.0312 GV 2.0
8 3-3
PD216.9 AV 0.029 mg/! SD 0.1310 CV 441.4
304970
PO216.9 AV  9.733 mgst 47 > sp 0.2003 cv 2.1
304970 SA — Douth IY\Q"“")L%PO“' Ruuwsl
PD216.9 AV 14.561 mgs1 /#5C sp 0.1643 cv 1.18  Zpeexx
sS4 =555 Tedes 2,6 D
304971
PD216.0 AV 6.041 mg/| SD 0.0354 CV 0.3
colf
104972
PO216.9 =~ AV  2.885 mg/| SD 0.0097 cCv 0.3
9 2g9
104973
PD216.9 AV 18.3097 mg/1 @ SD 0.0064 CV 0.0

04973 SA — Soqfk Peocese \len'l',Rw\ .
Pb216.9 22.603 mg/ aver Ccalib.




PR2°6.9 22.519 mg/| Qver calip.

PD216.9 AV 22.561 mg/| SD 0.0885 CV 0.2

804974
PR216.9 22.097 mg/| over calip.
PD216.9 22.551 mg/ | over catio. Seege/ocu

PD216.9 AV 22.324 mg/| SD 0.3209 cCV 1.4
804975 , |

PL216.9 AV  14.401 mg/l ;yyo SD 0.3745 CV 2.6 i
804976

PR216.9 AV 8.03% mg/t (o4 SD 0.0938 CV 1.5
804976 sA — South Precess Stock Ruwld

PD216.9 AV  10.949 mg/| /090 SD 0.1992 CV 1.8

. - .

804677 SA4 62/ der 2.77

PD216.9 AV 2.930 mg/| SD 0.0475 CV 1.6

a3

804978

PR216.9 AV 1.630 mgs/t /(3 SD 0.1031 CV 6.3
806294 mg/Kg

PD216.9 AV 19.775 mg/l ;98 S 0.7601 CV 3.8
sStanagarg 3

PD218.9 AV  4.376 mg/| SD 0.0923 CV 2.1
Blank

PD216.9 AV  0.01S mgsi SD 0.0694 CV 439.6
ICP INTER SOL'N

PD216.9 AV 1.501 mg/| SD 0.0780 cCV 5.2

& afofer

ao&p73 SA/S ‘

Pb216.9 AV 4.738 mg/| 2360 SD 0.0241 cCV 0.5

3/ 170 o ele v 3.87

804974/5

PD216.9 AV 4.833 mg/i 2132~ sp o0.0392 cv 0.8

2340
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RUN Auto Modge sss02s22 07:48
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\ethod Name: Replicates: 2 Reaag Delay: 50 N
Jrint Format: Mean values Only ID Name: Pb Air Data Name: Feb 22-1
REMATIrkKS:

PD216.9

on: B ‘”5@42

FElement Name Pb216.9 Gain 732

stanaarag 1

PRD216.9 AV 121034 SD 1289.8 CV 1.0 CONC 20.000 mg/Kkg
itangarg 2 )
Pb216.9 AV 62384 SD 158.3 CV 0.2 CONC 10.000 mg/Kkg
itandara 3
PD216.9 AV 26541 sSD 74.4 CV 0.2 CONC 4.000 mg/Kg
itangarg 4 '
Pb216.9% AV 8827 sb 238.2 CV 2.6 CONC 1.000 mg/kg
itandara 5
PD216.9 AV 4305 SD 430.6 CV  10.0 CONC 0.200 mg/Kkg
Tlank
PD216.9 AV 2640 SD 24.0 CV 0.9 CONC 0.000 mg/Kkg
Element Name PR216.9 Correlation coefficent O.9999
)ZC«SU/{-& /0
standarda 1 ““fi
PD216.9 AV 20.774 mg/Kg SD 0.3253 cCV 1.5
CP INTER SOL’N
Pb216.9 AV 0.972 mg/Kg SD 0.0071 cv 0.7
) 2-18
PD216.9 AV -0.022 mg/kKg SD 0.0040 CV 17.9
e . ;
— - o RowG AP
—PBD21s .6 A dﬂ
See AT Tn
e .
PD216.9 AV 9.708 mg/Kg ) SD ©.1843 CV 1.8
Q03899 (113mi)
Pb216.9 AV 3.268 mg/Kg sD 0©.1021 cv 3.1
803899 (115mi) >3‘il
PD216.9 AV 3.183 mg/kg SD 0.0405 cCV 1.2
803900
PD216.9 AV 8.005 mg/kg €D 0.12835 CV 1.3
»
803900 > §31
PD216.9 AV 8.118 mg/Kg SD 0.2500 cCv 3.0




803901

PD216.9 AV
803901 sa (North Melt
& PD216.9
803902
Pb216.9 AV
803903
PD216.9 AV
standgarg 3
PD216.9 AV
8lank
PD216.9 AV
803904
PL216.9 AV

803904 sA North
PD216.9

803903

FD216.

803906

PD216.

80394907
Pb216

803907 SA

PD216.

2803908

PD216.

803909

PD216.

-

Stanaard 3

Pb216.

81ank

Po216.

ICP INTER SOL'N
PD2186.

QC apg

Pb216.

<y

.9

AV 14Th42 regeieg /7YY

9.478 martey 74%¥ sp o.2809

F%*')FL;Ui.

b $A4 25¢

4.520 mg/Kkg

0.041 mg/Kg

7.721 mg/kg 772

15.363 mMg/Kg /ssvyo

13.317 mg/kg s330

Pro(,es,s \)CUT, Ruu i

AV

AV

AV

AV

by 4~

6.341 mg/Kgé3,?1
9.984 ma/kg qgqg

4.306 mg/kg &3\

12,625 mg/Kg /2460
729¢

sD 0.0053
O.ﬂﬁ%ﬂJ&/
SD 0.0437
sD o0.2212
SD 0.0933
SD 0.06846
SD 0.0097
sSD 0.03574
2.435 clev
SD 0.1541

SD 0.0941

SO 0©0.1882

Nocth Process Stack, Row |

9

9

]

9

AV

AV

AV

AV

AV

AV

AV

9.162 mg/Kg

G/

by s# oy if

3.558 mg/kg 35°¢

2.793 mg/kg 279

4.372 mg/Kg

-0.038 mg/kg

1.007 mg/Kg

2.749 mg/Kg

22

SD 0.2251
2.97 aeteV
SD 0.0428
SD 0.0408
SD O.111¢%
SD 0.0353

SD 0.03¢8

SD 0.0024

CcVv

cv

cv

Ccv

cv

cv

cv

cv

cv

cv

cv

cv

cv

Vv

cv

cv

cv

cVv

155.95

g91.1
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beaker with a watch glass and heat
gently. The wam acid will soon dis-
solve the membrana.

Increase the temperature of the
hot plate and digest the material.
When the acid has nearly evaporated.
cool the beaker and watch glass and
add arother 3 mL of conc. HNOs.
Cover and continue heating until the
digestion is complets, genaerally indi-
cated by a light colored digestate.
Evaporate to near dryness {2 mL), cool,
add 10 mL HCI {1+1}and 15 mL
deionized, distilled water par 100 mL
dilution and warm the beaker gently
for 15 min. 10 dissolve any precipi-
tated or residue mataerial. Allow to
cool, wash down the watch glass and
beaker walls with deionized distilled
water and filter the sample to remove
insoiluble material that couid clog the
nebulizer, (See Note 4.) Adjust the
volume based on the expected con-
cantrations of elements presant, This
volume will vary depending on the
elements to ba determined (See Note
6}. The sampie is now ready for
analysis. Concentrations so determined
shall be reported as ""suspended.”’
NOTE 4. in place of filtering, the
sample after diluting and mixing may
be centrifuged or allowed to settie by
gravity overmight to remove insoluble
material.

9.3 For the determination of tota!
elements, choose a measured, volume
of the well mixed acid preserved
sampie appropriate for the expected
level of elements and transfer 1o a
Griffin. beaker. {See Note 5.) Add 3 mL
of conc. HNQ,. Place the heaker on

a hot piate and evaporate to near dry-
ness cautiously, making certain that
the sample does not boil and that no
area of the bottom of the beaker is
allowed to go dry. Cool the beaker and

_add another 5§ mL portion of conc.

HNQ,. Cover the beaker with a watch
glass and return to the hot plate.
Increase the temperature of the hot
plate so that a gentle reflux action
occurs. Continue heating, adding addi-
tional acid as necessary, until the
digestion is compiete {generally indi-
cated when the digestate is light

in calor or does not change in appear-
ance with continued refluxing.) Again,
evaporate 1o near dryness and cool
the beaker. Add 10 mi of 1+1 HCI
and 15 mL of deionized, distilled
water per 100 mt of finai solution
and warm the beaker gently for 15
min. to dissolve any pracipitate or
residue resulting from evaporation.
Allow 10 cool, wash down the beaker
walls and watch glass with deionized
distilled water and filter the sampie to
remove insoiuble material that could

clog the nebulizer. (See Note 4.) Adjust
the sample to a predetermined volume
based on the expected cancantrations
of elements present. The sample is
now ready for anaiysis (See Note 6).
Concentrations so determined shall be
reported as “total.”

NOTE 5: If low detarminations of
boron are critical, quartz glassware
should be use.

NOTE 6: If the sample anailysis solution
has a different acid concentration
from that given in 9.4, but does not
introduce a physical interferance or
affect the anaiytical result, the same
calibration standards may be used.

9.4 For the determination of total
recoverable eiements, choose a mea-
sured velume of a well mixed, acid
preserved sample appropriate for the
expected level of elements and trans-
fer to a Griffin beaker. (See Nota 5.)
Add 2 mb of (1+1) HNO; and 10 mL
of (1+1} HCI to the sample and heat
on a steam bath or hot plate untif the
volume has been reduced to near 25
mL making certain the sample doas
not boil. After this treatmant, cool
the sample and filter to remove inso-
lubie material that could clog the
nebulizer. (See Note 4.) Adjust the
volume to 100 mL and mix. The sample
is now ready for analysis. Concentra-
tions so determined shali be reported
as “"total.”

10. Procedure

10.1 Set up instrument with proper
operating parameters established in
6.2. The instrument must be allowed
to becama thermally stable before be-
ginning. This usually requires at least
30 min. of operation prior 1o calibra-
tion.

10.2 Initiate appropriate operating.
configuration of computer.

10.3 Profile and calibrate instru-
mant according to instrument
manufacturer's recommaended
procedures, using the typical mixed
catibration standard solutions
described in 7.4. Flush the system
with the calibration blank (7.5.1}
between each standard. {See Note 7.)
(The use of the average intensity of
multipie expasures for both
standardization and sampie analysis
has been found 10 reduce random
arror.)

NOTE 7: For beron concentrations
greater than 500 ug/L axtended flush
times of 1 to 2 min. may be required.

10.4 B8efore beginning the sampie

" run, reanalyze the highast mixed

calibration standard as if it wera a

Lec. 1382 Motais-25

sample. Concentration vajues obtained
shoutd not deviate from the actual
values by more than + 5 percent

{or the established control limits
whichever is lower). If thaey do, follow
the recommendations of the instru-
ment manufacturer 1o corract for this
condition.

10.8 Begin the sampie run flushing
the system with the calibration blank
solution {7.5.1) between each sample.
(See Note 7.) Analyze the instrument
check standard (7.6.1) and the calibra-
tion blank (7.5.1) each 10 samples.

10.8 If it has been found that
method of standard addition are
required, the following procedure is
recommended.

70.6.7 The standard addition tech-
nique (14.2) invoives preparing new
standards in the sample matrix by
adding known amounts of standard to
onea or more aliguots of the processed
sample solution. This technique com-
pensates for a sample constituent that
enhances or depresses the analyte
signal thus producing a ditferent siope
from that of the calibration standards.
It will not correct for additive inter-
fererice which causes a baseline shift.
The simplest version of this technigue
is the single-addition method. The
procedure is as follows. Twe identical
aliquots of the sample solution, each
of volume V,, are taken. To the

first {labeled A) is added a small
volume V, of a standard analyte
solution of concentration ¢,. To the
second (labeled B) is added the same
volume V, of the solvent. The analy-
tical signails of A and B are measured
and corrected for nonanalyte signals.
The unknown sampie concentration
¢, is calculated:

SaVscs
(Sa - Se} Vx

where 5S4 and Sg are the anaiytical
signals (corrected for the blank) of
solutions A and B, respectively. Vg
and c¢s should be chosen so that Sa
is roughly twice Se on the average. It
is best if V5 is made much less than
Vx, and thus cs is much greater than
Cx, to avoid excess dilution of the
sample matrix. If a separation or
concentration step is used. the
additions are best made first and
carried through the entire procedure,
For the resuits from this technique to
be valid. the following timitations
must be taken into ¢considaration:

1. The analytical curva must be linear.
2. The chemicai form of the analyte
added must respond tha same as the
anaiyte in the samgple.

Cx =
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FEDERAL REGULATIONS

£60.341 Definitions.
As used in this subpart, all terms not

lefined herein shall have the same

meaning given them in the Act and in
subpart A of this part.

(a) “Lime manufacturing plant” in-
‘ludes any piant which produces a
uJdme product from limestone by calci-
nation. Hydration of the lime product
s also considered to be part of the
source. )

(b) “Lime preduct’” means the brod-
uct of the caicination process ifnciud-
ing. but not limited to, calcitic lime,
dolomitic lime, and dead-burned dolo-
mite.

{c) “Rotary lime kiln" means a unit
with an inclined rotating drum which
is used to produce a lime product from
limestone by calcination.

td) “Lime hydrator” means a unit
used to produce hydrated lime prod-
uct.

§60.242 Standard for particuiate matter.

(a) On and after the date on which
the performance lest required to be
conducted by §60.8 is completed. no
owner or operator subject to the provi-
sions of this subpart shall cause to be
discharged into the atmosphere:

(1) From any rotary lime kiln any
gases which:

(i) Contain particulate matter in
excess of 0.15 kilogram per megagram
of limestone feed (0.30 1b/ton).

(iiy Exhibit 10 percent opacity or
greater.

(2) From any lime hydrator any
gases which contain particulate matter
in excess of 0.075 kilogram per megsa-
gram of lime feed (0.15 Ib/ton).

560.343 Monitoring of emissions and op-
erations. .

{a) The owner or operator subject to
the provisions of this subpart shall in-
stall, calibrate, maintain, and operate
a continuous monitoring Ssystem,
except as provided in paragraph (b) of
this section, to monitor and record the
opacity of & representative portion of
the gases discharged into the atmos-
pnere from any rotary lime kiln, The
span of this system shall be set at 40
percent opacity.

(b)Y The owmer or operator or anhy
rotary lime kiln using a wet scrubbing
emission control device subject to the
provisions of this subpart shall not be
required te monitor the opacity of the
gases discharged as required in para-

ph (a) of this section, but shall in-
stall, calibrate, maintain, and operate
the following continuous monitoring
devices:

(1) A monitoring device for the con-
tinuous measurement of the pressure
l0ss of the gas stream through ‘the
scrubber, The monitoring device must
pe accurate within =250 pascals (one
inch of water).

(2) A monitoring device for continu-
ous measurement of the scrubbing

liquid supply pressure to the control
device. The monitoring device must be
accurate within +5 percent of the
design scrubbing liquid supply pres-
sure.

te) The owner or operator of any
lime hydrator using a wet scrubbing
emission control device subject to the
provisions of this subpart shall install,
calibrate, maintain. and operate the
following continucus monitoring de-
vices:

(1) A monitoring device for the con-
tinuous measuring of the scrubbing
liquid flow rate. The monitoring
device must be accurate within =5 per-
cent of design scrubbing liguid flow
rate.

(2) A monitering device for the con-
tinuous measurement of the electric
current. in amperes, used by the scrub-
ber. The monitoring device must be ac-
curate within =10 percent over its
normal operating range.

{d) For the purpose of conducting a
performance test under §60.8, the
owner or operator or any lime manu-
facturing plant subject to the provi-
sions of this subpart shall install, cali-
brate., maintain, and operate a device
for measuring the mass rate of lime.
stone feed to any affected rotary lime
kiln and the mass rate of lime feed to
any affected lime hydrator. The meas-
uring device used must be accurate to
within =5 percent of the mass rate
over its operating range.

(e) For the purpose of reports re-
quired under § 60.7(c). periods of
excess emissions that shall be reported
are defined as all six-minute periods
during which the average opacity of
the plume from any lime kiin subject
to paragraph (a) of this subpart is 10
percent or greater.

§60.344 Test methods and procedures,

(a) Reference methods in Appendix
A of this part, except as provided
under § 60.8(b), shall be used to deter-
mine compliance with § 60.322(a) as
follows:

(1) Method 5 for the measurement
of particulate matter,

(2) Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and volu-
metric fiow rate,

(4) Method 3 for gas analysis.

(5) Method 4 for stack gas moisture,
and

{6) Methed 9 for visible emissions.

(b) For Method 5. the sampling tome
for each run shall be at least 60 min-
utes and the sampling rate shall be at
least 0.85 std m3/h, dry basis (0.33
dscf/min), except that shorter sam-
pling times. when necessitated by
process variables or other factors, may
be approved by the Administrator,

(c} Because of the high moisture
content (40 to 85 percent by volume)

Environment Reporrer

of the exhaust gases from hydrators.
the Method 5 sample train msay be
modified to include a calibrated orifice
immediately following the sample
nozzle when testing lime hydrators. In
this configuration, the sampling rate
necessary for maintaining isokinetic
conditions can be directly related to
exhaust gas velocity without a correc-
tion for moisture content. Extra care
should he exercised when cleaning the
sample train with the orifice in this
position following the test runs.

Subpart KK—Standards of
Pertormancs for Lead-Acid Battery
Manutscturing Plants

{Subpart KK added by 47 FR 16573, April 16,
1982)

§60.370 Applicabliity and desigriation of
attected faciiity.

(a) The provisions of this subpart are
applicable to the affected facilities listed
in paragraph (b) of this section at any
lead-acid battery manufacturing plant
that produces or has the design capacity
to produce in one day (24 hours)
batteries containing an amount of lead
equal to or greater than 5.9 Mg (6.5 tons},

{b) The provisions of this subpart are
applicable to the following affected
facilities used in the manufacture of
lead-acid storage batteries:

(1) Grid casting facility.

(2) Paste mixing facility.

(3] Three-process operation facility.

{4) Lead oxide manufacturing facility.

(5) Lead reciamation facility.

(6) Other lead-emitting operations.

{¢) Any facility under paragraph (b) of
this section the construction or
modification of which is«commenced
after January 14, 1880, is subject to the
requirements of this subpart.

§60.371 Definitions.

Aps used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpant A
of this part.

{a} “Grid casting facility” means the
facility which includes all lead melting
pots and machines used for casting the
grid used in battery manufacturing.

(b) “Lead-acid battery manufacturing
plant" means any plant that produces a
storage battery using lead and lead
compounds for the plates and sulfuric
acid for the electrolyte.

{c) "Lead oxide manufacturing
facility” means a facility that produces
lead oxide from lead, including product
recovery.

{d) “Lead reciamation facility” means
the facility that remelts lead scrap and
casts it into lead ingots for use in the
battery manufacturing process, and
which is not a furnace affected under
Subpart L of this part.

[Seec. 80.371(d)] 64
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{e) "Other lead-emitting operation”
means any lead-acid battery
manufactyring plant operation from
which lead emissions are collected and
ducted to the atmosphere and which is
not part of a grid casting, lead oxide
manufacturing, lead reclamation, paste
mixing, or three-process operation
facility, or a furnace affected under
Subpart L, of this part.

(f) “Paate mixing facility” means the
facility including lead oxide storage,
conveying, weighing. metering, and
charging operations: paste blending.
handling, and cooling operations; and
plate pasting, takeoff. cooling. and
drying operations.

(8) “Three-process operation facility”
means the facility including those
processes involved with plate stacking.
burning or strap casting. and assembiy
of elements into the battery case.

§80.372 Standards for lead.

{a) On and after the date on which the
performance test required to be
conducted by § 60.8 is completed. no
owner or operator subject to the
provigions of this subpart shall cause to
be discharged into the atmosphere:

{1) From any grid casting facility any
gases that contain lead in excess of 0.40
milligram of lead per dry standard cubic
meter of exhaust [0.000176 gr/dsci).

(2} From any paste mixing facility any
gases that contain in excess of 1.00
miiligram of lead per dry standard cubic
meter of exhaust {0.00044 gr/dscf).

(3) From any three-process operation
facility any gases that contain in excess
of 1.00 milligram of lead per dry
standard cubic meter of exhaust (0.00044
gr/dsci).

(4) From any lead oxide
manufacturing facility eny gases that
contain in excess of 5.0 milligrams of
lead per kilogram of lead feed {0.010 lb/
ton).

{5) From any lead reclamation facility
any gases that contain in excess of 4.50
milligrams of iead per dry standard
cubic meter of exhaust (0.00198 gr/dscf).

(6) From any other lead-emitting
operation any gases that contain in
excess of 1.00 milligram per dry
standard cubic meter of exhaust (0.00044
gr/dscf).

(7) From any afiected facility other
than a lead reclamation facilily any
gases with greater than 0 perceni
opacity (measured according to Method
¢ and rounded to the nearest whole

ercentage). '

(8) From any iead reclamation facility
any gases with greater than 5 percent
opacity (measured according to Method
9 and rounded to the nearest whole
percentage).

7-16-82

" (b} When two or more facilities at the
same plant (except the lead oxide
manufacturing facility} are ducted to a
common control device, an equivalent
standard for the total exhaust from the
commonly controlled facilities shall be
determined as follows:

S,= NE 5,(Qu,/Qua,)

am]

Where:

S, wis the equivalent standard for the total
exhaust stream.

S,=is the actual standard for each exhaust
stream ducted to the control device.

N=is the total number of exhaust streams
ducted to the control devica.

Que, =is the dry standard volumetric flow
rate of the effluent gas stream from sach
facility ducted to the control device.

Que; =is the totai dry standard voiumetric
flow rate of all effluent gas streams
ducted to the control device.

§ 60.373 Monhoring of emissions and
operations,

The owner or operator of any lead-
acid battery manufacturing facility
subject to the provisions of this subpart
and controlled by a scrubbing system(s)
shall install, calibrate. maintain, and
operate a monitoring device(s) that
measures and records the pressure drop
across the scrubbing system(s) at least
once every 15 minutes. The monitoring
device shall have an accuracy of =5
percent over its operating range.

{Sec. 114 of the Clean Air Act as amended {42
U.S.C. 7414)}

§ 60.374 Test methods snd procedures.

(a) Reference methods in Appendix A
of this part. except as provided under
§ 80.8(b), shall be used to determine
compliance according to § 60.8 as
follows:

(1) Method 12 for the measurement of
lead concentrations,

(2} Method 1 for sample and velocity
traverses,

(3) Method 2 for velocity and
volumetric flow rate, and

(4} Method 4 for steck gas moisture.

(b) For Method 12, the sampling time
for each run shall be at least 80 minutes
and the sampling rate shall be at least
0.85 dacm/h (0.53 decf/min), except that
shorter sampiing times, when
necessitated by process variables or
other factors, may be approved by the
Administrator.

(c) When different operations in a
three-process operation facility are
ducted to separate control devices, the
lead emission concentration from the
facility shall be determined using the
equation:

Published by THE BUREAU OF NATIONAL AFFAIRS INC., Washington. D.C. 20037

N

Cre= D (CmaCQue,/Que)
am]l
Whoere:

Crup =i the facility emission concentration
{or the entire facility.

* Nmis the number of control devices to which

separate operations in the facility are
ducted.
=is the emission concentration from
each control device.
wis the dry standards volumetric flow
rate of the effluent gas styeam from each
control device.

Quq, =18 the total dry standard volumetric
flow rate from all of the control devices.

(d} For lead oxide manufacturing
facilities, the average lead feed rate to a
facility, expressed in kilograms per hour,
shall be determined for each test run as
follows:

(1) Calculate the total amount of lead
charged to the facility during the run by
multiplying the number of lead pigs
(ingots] charged during the run by the
average mass of a pig in kilograms or by
another suitable method,

(2) Divide the total amount of lead
charged to the facility during the run by
the duration of the run in hours.

{e} Lead emissions from lead oxide .
manufacturing facilities, expressed in
milligrams per kilogram of lead charged.
shall be determined using the following
equation:

En=CnQu/F

Where:

Em=is the iead emission rate from the
facility in milligrams per kilogram of lead
charged.

Cp=is the concentration of lead in the
exhaust stream in milligrams per dry
standard cubic meter as determined
according to paragraph (a)(1) of this
seclion.

Quu=is the dry standard voiumetric flow rate
in dry standard cubic meters per hour as
determined according to paragraph (a){3)
of this section.

Fmis the lead feed rate to the facility in
kilograms per hour as determined
according to paragraph (d) of this
section.

(Sec. 114 of the Clean Air Act as amended (42

U.SL. 7414))

Subpart MM—Standards of
Performance for Automobliie and Light -
Duty Truck Surface Costing

Operations .

{Subpart MM added by 45 FR 85415, De-
cember 24,1980]

$ 60.390 Appilicabliity and designstion of
sftected tacility.

{a} The provisions of this subpart
apply to the following affected facilities
in an automobiie ar light-duty truck
assembly plant: each prime coal

[Sec. 60.390(a))
129




APPENDIX D
EQUIPMENT CALIBRATION




1.0 PITOT CALIBRATION

The pitot tubes were calibrated by measuring the velocity
head in a duct with both an "S" type pitot and a standard pitot
with a known coefficient. This was done at several different

velocities. The pitot tube coefficient can be calculated as

follows:

c = C AFsta

p{test) ~ “p(std)

test

Where:
cP(test) = Pitot tube coefficient of "S" type pitot
Cp(std) = Pitot tube coefficient of standard pitot
APtest = Velocity head measured by "S" type pitot

APstd = Velocity head measured by standard pitot
Coefficients were determined for each leg of the "S" type

pitot. No C, may deviate more than *0.01 from the average Cor

and the difference between the average C_ for each leg must be

P
s0.01.

2.0 DRY GAS METER AND ORIFICE METER

The dry gas meter and orific were calibrated using a wet
test meter. Gases were moved through the dry gas meter at orifice
pressure differentials (AH's) of 0.5, 1.0, and 2.0 inches of
waﬁer. With the information obtained,‘7: the ratio of accuracy

of wet test meter to dry test meter; and.AH@, the orifice pressure




differential that gives 0.75 cfm of air at 68°F and 29.92 inches
of mercury, were calculated. The glhas a tolerance of 1.00 %0.01
and the AH@ has a tolerance of 1.84 +0.26 -0.24. The 3’and.AH@

are determined as follows:

Vwa (td + 460)

7 =

(T, + 460) 82

st - el gl T
b d W
Where:
AH = Orifice pressure differential, in H,0
Pb = Barometric pressure, in Hg
td = Average temperature of dry gas meter, Op
t# = Average temperature of wet test meter, °F
8 = Duration of test, min.
V4 = Dry gas meter volume, £t3
vV, = Wet test meter volume, £t3

3.0 POTENTIOMETER CALIBRATION

The Thermo - Electron potentiometers were calibrated by using

a known voltage source as an input to the potentiometer.

4.0 PROBE CALIBRATION

The probes were calibrated by measuring the outlet temperatures
at various variable transformer settings while passing air through

at approximately 0.75 cubic feet per minute.




BCM

METER BOX CALIBRATION SHEET

Date WK.M\NN Box No. ‘h\ Inspector 29

Pump__ oK |o_.~||0F wick O Pump Serial No. —OJW

_Manometers ak Knobs O) 0il oK. Tubing OK
,Quick Connects N A vacuum Gage ak valves OL
Man, CF CF T —.«a o._.n_ ._...._ Time |Pry Gas Meter ok Volume mD £t3 serial lo. HI&W~ONIM.
Orifice v d v , 8 |thermometers OX In 66 °F out & OF Ambient_ &S °F
0.5 5.009 | 8,015 ¢3.5 | 7s.5 1¢6.7 21.1 |13.00 Ero=o~|p_W||—.mm=nm!k'mt:nrmulg'qwnsnlbhl
. Leak Check - Max. Vacuum 0O in. Hg Leak Rate .002 CFPM
1.0 |5-002 |S128 |63.5 |85.3 |68.8 | 72,7 |8.38 Remarks s lot mio:
2.0 |10002)i0.323|63.5 |90 |22.8 |84.9 [13.28 reduced  steoke . ] wobehy =7
Tolerances: 1.65\H,=2.1 0.99<7<1.01
Atlg = (0.0317)(An) [(7 +460)(0)] 2 y. (CF, ) (P, )}(T4+460)
¢ (PpI(0T +a60) | (CF,) (CF ) (P, +/\H/13.6) (T ,+460)
Lgs | -0 fess + ss0)0m00)]? |00 (5004 )(3001 ) (21 + 460)
) (300) ){66.7 + 460) _. (S.004 ) ) ' (X675 ){(30.0) + 0.0368)(g3.s + 460)
172 (0.0317)(1.0) _A.uu|u +.A8:Pmn.ﬁm 0.9R9 (5.002 ) (360 )(22.2 + 460)
) (po1 )(g88 + 33_- (S.002) ) ] (S5.128 Y(30.01 + 0.0737){(43.5 + 460),
a1 | _womneo fas + wusesf (10.002) (3001 ) (39 + 460)
(30.01)(22.8 + 33_. ( 10.002) 1.009 (10,323)( 3001 + 0,147 )(43.57+ 460)




BCM

METER BOX CALIBRATION SHEET

Date wa‘hmmox No._ [28 Inspector P@. NC.
Pump_ O o011 QK. wick__(OK_ Pump Serial No. [O&Y

Mancmeters (o] & Knobs OK. oil OK. _Tubing ok
f Quick connects K  vacuum Gage Ow Valves No
Man, CF CF T :..._ c._.n qa Time |Pry Gas Meter_(HK volume 5 36.7 £t3 serial No.
orifice " d " . O  |Thermometers OK 1n 67 °F out °F Ambient Of
0.5 5.002 |.5./63 €s R /6.3 933 nw.w..w 12.53 Amphenol Okl Lights (O}  switches ()¢ variac AJA
- i Leak Check - Max., Vacuum 2.7 in. Hg Leak Rate <, Q0 cru
1.0 |5.00215.it1]65.7 |103.8] 772.5{82.v |89 — ‘
Remarks Keep i ..L..o.c
2.0 |[105%}|0.950|658 |/16.2|868 |36 [13.87
‘Tolerances: 1.6€/\Hy%2.1 0.99<7<1.01
At - (0.0317)(AH) [(T, +460)(0)]2 y. (CF,) (P, ) (T4+460)
(P,) (0T +460) | (CF,) (CF ) (P, +AN/13.6)(T_+460)
19 (0.0317)(0.5) |(&5.8 + 460)(12.58) ]2 1622 C (5.002 )(30461 )(95.3 + 460)
' {(20.161)(33.3+ 460) (5-002) ; " {5.563 )( 20461 + 0.0368){(¢s.3 + 460)
\w\\ (0.0317)(1.0) Hmmmu + 460)( 898 v..N (5002 (30460 )(32.4 + 460)
‘ (0.6t Y273 + 38_. (5.c02) i 1007 (S.0¢ 30060+ 0.0737)(65.7 + 460)
22 (0.0317)(2.0) [(6s.3 + 460)(s3.87) 02 (;0.590 Y(316()(8%¢ + 460)
). (D61 )( 3.8 + 33_. (10.5%) 1. . (1035 ) (/e + 0,187 Y(6S3 + 460)




Tt

mo_/\_ METER BOX CALIBRATION SHEET e
ce P NJa o—m bate M%;m Box No. u Inspactor
Pump _Oi1_

LR T 2..0 Wick Pump Serial No.
Vo e 1Y " I@\ Manometers Kncbs 0il Tubing
; . .Quick Connects___ Vacuum Gage Valves
Man, nmt n—..n_ ._.t _._.Q o._.a .—.Q Time |Pry Gas Meter Volume . £t3 serial No.
[Orifice ® |Therrometers In OF out % Ambient op -

Leak Check - Max. Vacuum in. Hg Leak Rate . CrM .

o ———

Naﬁv )1 §02) \\.mwwﬂ (75 $.N\. Nw.\ Wﬁ.\mﬁwl.nv.mzarnsg Lights Switches variac

2.0 | 117741350 62.5° | /01.0] 76 885150 noaﬁxu.lom.LEE.BnﬁnE%I. ..
.03 _

2.0|)): 9001005 ¢ 7.61/02.5] 76 3189 Y IDWLDIFFJEE&.

Tolerances: 1.66A\H,$2.1 0.99<7<1.01
At - (0.0317)(AM) [ (1, +460) ()} Y. - (CF,}(Pp)(T4+460)
¢ (P, ) (0T 4+460) _. (CF,) i (CF ) (P, +AH/13.6) (T, +460)
Y7L e R
(0.0317)(0.5) _~1| + 460)( 16 Nq.. (11-802( 2819 (B6/45 460)
460 0 " (UF28(70.35 + 0.0368)( 675+ 460)
0 _- e = | A A 29,2868 __§2.1-S
. " 2783
(0.0317)(1.0) mlll + 460)( ) 7 (11.77 3 22:25)( 88.5+ 460)
0+ () /.0 (.55 H 275 + 007311 (475 + 460
_— — - 40.01%7 -
(0.0317)(2.0) _~| + 460)( ) P ol (. ey (22.9sT( 824+ 460)
(__+0) () A ([2:009( 2575+ 0.147 }{£2.C+ 460)
: 366717 S 215~

-0 ﬁboc .02




gw METER BOX CALIBRATION SHEET

Inspector N <

pate 2-Y-88 sox No. 285
punp_ 0 _O11_ oI(  Wick Ol _Puap Serial do. OIS
o1 Tubing_ Ol

Manomaters__ Of( Xnobs O({ 0l
: Quick Connects v Vacuum Gage 7 Valves e
Man, | CF CF 1 IT oT Ty | Time Dry Gas Meter_ OiG  Volume £e3 serial do.
orifice " d " d d 8 |rhermometers In % out Op Ambient op
0.5 § vo0O U\.w_w DFG TU —W ®~ o @NI:... ~N4L| Amphenol - Lights Switches Variac
- i Leak Check Max. Vacuu in. ak
o (250|550 con] /o8 [813] B0 93l .., e
2.0 |104002|l050S|65-8 | 11493 ] 30-0 97.2 | 1303
Tolerances: ~.msz®m~L 0.99< 74 1.01
Mg * (0.0317)(AN) —:_1;8:3.N 7. (CF,)(P,)(T4+460)
(Po)0T+a60) | (CF,) (CF ) (P, */\H/13.6)(T,+460)
q ©.0m700.5) [(gs0 + s60)0272) 9 (5000 )(29.51)(828 + 460)
) (2159)(go + 460) _. (300 ) A10 © (3.3 )(29.59 + 0.0368)(¢6 0 + 460)
) 34 (0.0317)(1.0) w.ﬁrw v 460)(2:63) [ Gep (5.256)( 29.59)(330 + 460)
. ()32 + 480)  (3.25¢) ] . (5.525)(29.5% + 0.0737)(¢lo + 460)
)53 (0.0317)(2.0)  [l65.3 + 460)(13.09) 2 oot (10.06 2 }(29:59)(q7.2 + 460)
. (259 }(70o + 460) (10c02) ) (o505 )( 2939 + 0,147 )(638 + 460)




)

PosT
METER BOX CALIBRATION SHEET
BSQ sH 2= bate ,MIN\NM“__Q" No. m%% Inspector N
<§\0 2 6 * t W Pump _0il__ wick Pump Serial No.
cafP = wa_m Manometers Knobs 0il Tubing :m
\Quick Connects Vacuum Gage Valves u
o I P L B I i oS
\\.p % %w_ @%@ w m N \ﬁ \Nm\ OR,..W.O \m_ Qn\ Amphenol Lights Switches Variac
k Leak Check - Max. Vacuum in. Hg Leak Rate Cru
lJNMIN\ th% NVO& mu q /OO %\ﬁ\ ‘Q~N \W.QQ Remarks A‘QQ\A. ﬂ.\kﬂh\ﬁ oOF \xmﬂ%NaQ @w\g w.wq
(2|2 97|7 ceBl7.5 los. 8 1 87 877-8 [le.0Y] ox ;
Tolerances: 1.6€\H,s2.1 0.9927<1.0
Atlg = (0.0317)(An) [(1 +460)(0)]? y. (CF,){(P,,)(T4+460)
¢ (P, ) (0T 4+460) (CF,) i SJ.?%DE?S:&&S
h _ TS
(0.0317)(0.5) [ +a60)(__ P 1 (£87( )( 30.18)(E5.0+ 460)
- —t 0 . -
460 . . 7078 + 0.0368)( € 7 + 460}
j ) P | (8282 Zosf + b.0368)( £ 2. 5 3501
- 2 . 550- [
(0.0317)(1.0) ?.ll + 460)( 18 @._ (760 Y 3a8)( 7o, 7+ 460)
) +a0) () ] (.9 (P28 F48 3 00730 (62} 460)
- 5572 8
/, (0.0317)(2.0) ml.t + 460)( y P _ c@ﬁ M 3417 )( w&mzlw% 460)
- . d. . .\ hmo
(___(___+a60) ) | (LD 2 \mwm&ﬁ (¢ JM,N.WV




[
METER BOX CALIBRATION SHEET
§ 2.0 Date m.m.:m.wm Box No. ~b..h Inspector AC
' P; - ) Aw m\ Pump _0il Wick Pump Serial No.
0 WAU T2 J sn Manometers Knobs 0il Tubing
/vg.»pv’a = : I@ ,Quick Connects Vacuum Gage Valves
Man, n_..z n_..a 42 —._.,n oqn qa Time |Pry Gas Meter Volume £t3 serial No._
Orifice . 9 |rhermometers In SF out OF Ambient op
2.0 : ma:_ :&N nuwm. ~ 12 %— \w m| \u\.Q,O Amphencl Lights Switches Variac
j . o o JW‘T SO0 Leak Check - Max. Vacuum in. Hg Leak Rate CFM
2.0 W5yl 643 68 | 0f 1835 |7€.25]/> Remarks . . "
2.0 brssdurvel e8 lyoo3le?s1772/7165 00 leakeae abserusch
Tolerances: H.mmbzamm.u o.mom\w\m 1.01
, At - (0.0317)(AH) [ (7, +460)(0)] 2 y. (CF, ) (P, }{T4+460)
¢ (P, ) (0T ;+460) (CF,) (CF,) (P +AH/13.6)(T +260)

———

(0.0317)(0.5) [+ a60)(__ )P

SO

(J1-8Y ) 2299( 7(. G 460)

4 ‘cﬁ_ . 72)( 2595 + 0.0368)(£2. 5+ 460)
(M +as0)| ¢ ) | (172 (2576 + 0.0368) (2.5 + 16

] "2 ~ $%6.25

_ (0.0317)(1.0) _..| + 460)( ) QY (1-$70)( 29.99( .25+ 460)

. — a

N ol o | |1 LG+ ST (gg + 460
[ v . 553./7
/ (0.0317)(2.0) _mli. + 460)( ) L ( :.Mfwﬂﬁ:ﬁ? 460}
A 0+ ) P C ((7%83(____ +0.147 )(£8 *+ 460)

- - 20 . 077 S %
N — C F.*ﬂlf
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PROBE CALIBRATION

s
Inspector

Probe No. 3~/ Date ¢\@\Aﬂv
i T
500 i A
y
40C¢
=
d [
N .
0 ]
o
s
3 300 / 5
o
m N
d T
()]
o L
A _
rr Fi ;
m [
a NOO H \ : m
"o 4 Wm ; HH
= _ i r
Y, 1 _ t ] +
p 4 ' :
. — -
100 | . :
m .
ANE. - M.W
0 f X
0 10 20 30 40 50 60 70 a0 109

Vairiac Setting

(%)

77

Flow at 0.75 CFM
(Meter box at :@u

15 minutes warm up

at each variac setting

Temperature read at
outlet of probe

DO NOT LET HMmewbecwm
GO ABOVE 500°F

Variac [Temp.

(%) | (°F)
20 | /76
40 Jze0
°0 739
80
100




BCM]

rosl

METER BOX CALIBRATION SHEET

Date qK\NNOQ Box No., N\%“ Inspector <

Y,
no .WN\.DI m@ﬂowo;ﬁ Pump _0i1_ Wick Pump Serial No,
.N.Ml - Manometers Knobs 0il Tubing
,Quick Connects Vacuum Gage Valves
Man. CF CF 1 T oT T Time |Pry Gas Meter volume ft3 serial No.
ﬁO-..._ fice " d " d d d 8 Thermometers In °F out °F Ambient op
-Nu“\ _NNRN _mrd m N Wq M.mw.\ mNW \wﬂvrw Amphenol Lights Switches Variac
X R i v 222 A VA ] M P vt Ao Sl
2.6 2.8602994] 67 /615 | 76 .0|88.751/5 .©> : ¢
__
Tolerances ; 1.66AH 2.1 0.99€7<1.01
Abtg = (0.0317)(AR) [(T_+a60)(0)] 2 7. (CF,}(P,) (T 4+460)
¢ (P ) (0T ;+460) (CF,) i (CF ) (P, +/AH/13.6) (T, +460)
- Tyl 3
(0.0317)(0.5) m|+ 460)( )2 \ (12757)(30.18)(§2.3 + 460)
o oWV | 7737 (%46 + 0.0368)(¢] + 460)
) i W R o
" woano) [ a0 )ff o (12259 (30.18 ) (3-S5 + 460)
( W+ 38_. ( ) | |- X ;.\{sGo..qw.,,wm\.mMM:ww mgs
B.IT
/ (0.0317)(2.0) _~|+ 460) ( ) P | o.wp (12.806)(70.18 ) (RBIS+ 460)
‘ ; 18+ 0,147 460
0 +a0) () (AN ey 37 JLEL ¢ t60)
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Probe No. 37

(Jo) aanjeaadual =qoxg .

400

300

200

100

PROBE CALIBRATION

Date \NR‘N

Inspector ( /7"

Flow at 0.75 CFM

{(Meter box at m@v

15 minutes warm up

at each variac setting

4 Temperature read at

outlet of probe

DO NOT LET TEMPERATURE
£ : GO ABOVE 500°F
7
Variac |Temp.

8 (2) |(®F)
20 hNQ-

. 60 %W%
80 .

Hoo
19 20 30

40 50 60 70 80 90 H@o
Variac Setting (%) ,




PROBE CALIBRATION

Inspector C.7 /4

Probe No. 3°.3 pate /-9-§7
500 0]
400 F
N £
[ &) y
o
1]
3 300 m
9
1]
H Fi
t Fal
N
B 200
)
i)
100
0
) 10 20 30 40 50 -60 70 80 90

Variac Setting (%)

100

Flow at 0.75 CFM
(Meter box at mmv

15 minutes warm up
at each variac setting

Temperature read at
outlet of probe

DO NOT LET Hmzwmwbﬁcwm

"GO ABOVE 500°F

ariac emav.
(2) |(°F)
0 |29
0 |977
80

Hoo




Set No.

NOZZLE DIAMETER CALIBRATION SHEET

W

2=l

———

Date,_,‘z é[?g Inspector 12 @LLACK

Nominal
Size

Micrometer Readings

1

2 3 Ave, Comments

0.125

0.1875

. 198

200 | L2001 . 199 | Usad af N¢S Precess S

hoc ks

0.250

0.3125

0.375

0.500




NOZZLE DIAMETER CALIBRATION SHEET

"
Set No. 2 -2-
-—-——r—-—

Dated // 7 /I8 Inspector_&e&_u(ﬁ
_ﬁz_qéz A

Nominal
Size

Micrometer Readings

0
2

3

Ave,

Comments

0.125

0.1875

0.250

0.3125

.2322

.36

.33

.30

0.375

Usad at S Pleltirg BF

0.500

¥}



8,

Set No. 2 J-'- 2

. NOZZLE DIAMETER CALIBRATION SHEET

pate A/Z/3F 1Inspector @g. ; gg
N

Nominal
Size

Micrometer Readings

2 3

Ave.

Comments

0.125

0.1875

0.250

0.3125

0.375

.374

2373 |-3%§

.37Y

Usad at I Meltzng A

0.500




Set-No. jb l

NOZZLE DIAMETER CALIBRATION SHEET

Date ZZZch? Inspector QQ.QEME i

Nominal
Size

1

P

Micrometer Readings

3 AVE -

Comments

'0.125

0.1875

0.250

0.3125

322

.323

.320 | .322

Uaed ot NS Proraco \Jamt

0.375

0.3500
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