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EVALUATOR _F Bowen
METHOD 12:

STATE: NC,

O

FACILITY: Sohnem Lot /e

W)

SVATUATION DATE &/(0/92.

SECONDARY EMISSIONS TEST REPORT EVALUATION
TEST DATE:|D-

PROCESS(ES)TESTED: Y

SAMPLING DURATION

MUST have ot Least 3 runs, each = ! hour
auration, wWith samouing 2 2 minutes at eacn
traverse point, ano total sampivng vouume 2 10 dsct

W

PRODUCTION RATE VA

iS process or proguction rate curing
IeSTING representative or normal rates

CONTROL DEVICE(S)

are devices described, anad their etficiencies given

Mong.

METHOD 1

are calculations accurate, ana is figure orovideg

METHODS 2.3 |

are data and caiculations 1ncluded for

gas velocity, cyciomic flow, and molecutar
wWeight determination, and is source of
barometric pressure noted

METHOD 4

are dats and calculations included for
moisture content determination, and is
moisture content realistic [ < saturation )

we bul | diylul
FIELD DATA

is field data on standard forms, and :
does raw data correspond with printout

ISOKINETICS
withtn 100410% for ali runs

.Q)_U

SAMPLING TEMPERATURE A

both prope sna filter must be maintaim_.-a at
248 ¢ 25"F or cther temperature specified in

NSPS: temperature exiting tast vrmoinger < 68°F
H

BACK-HALF 3
nitric ac1dg used tn fn_-srftua .

impingers, silica get 1n fourt

u?e’ Low metal glass tilter okay for lead

EQUIPMENT

were a porostiicate giass prope
liner and a quartz fiber tilter usea

éi_‘ ~u

CALIBRATION

were both pre- and post-test

calibratioens performea for:
meter box

pitot tube

temperature sensor

notzie (3 4)

00| (ol o ] W

LEAK CHECKS

bath pre- znd post-test

|?a

BLANKS
were both filter and reagent blanks
analyted, and were any probiems addressed

BOILER TESTS S

caicutation -of F, from Orsat accurate
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INTRODUCTION

Source sampling was performed at Johnson Controls, Inc., Winston-
Salem, North Carolina, on October 4, 1985, to determine lead emissions
from the three process operation facility (plate stacking, strap
casting, and heat sealing assembly). Three sampling runs were made

at the location shown in Figure 1.

All measurements for stack gas flow rate, lead concentrations and
emission rates were made in accordance with the recommendations

of the U.S. Environmental Protection Agency and the Forsyth County
Department of Environmental Affairs (FDEA). Mr. Kirk Rife, FDEA,

was present as an observer.

The following sections of the report treat the summary of results
as a description of the processes and their operation, the location
of the sampling points, and the sampling and analytical procedures

used.
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SUMMARY OF RESULTS

Table 1 presents the summary of results of the lead sampling of the
three process operation facility (plate stacking, strap casting and
heat sealing assembly). The mean lead concentration was less than

/ .
0.000135 grains per dry standard cubic foot. The mean emission rate

was less thaQ\?.O&&tégunds per hour . ™

Based on 40 CFR 60, Subpart KK, "Standards of Performance for Lead-

Acid Battery Manufacturing Plants", Section 60.372, Paragraph (a)(3),

P
the three-process operation facility was in compliance with the(;llow—
f SE—
eble lead concentration of 0.00044 grains per dry stnadard cubic footd
. - — _
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Run Number -
Date
Z Isokinetic

Volume of Gas Sampled,
SCF * Dry

Stack Gas Flow Rate,
SCFM * Dry

Stack Gas Flow Rate,
ACFM

Lead:

Catch, mg

Concentration, gsrains/
SCF # Dry X 10

4

#68°F, 29.92 in.Hg

TABLE 1| co< TADCO<

1
10/4/85
105.9

35.299
39,023

42,421

0.230

1.0037

0.0336

2
10/4/85
105.0

33.761
37,789

40,889

0.464

2.117 v

-
0.0685

3
10/4/85
104.1

33.658
38,007

41,407

<0.200
<0.938 7

-
<0.0298
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PROCESS DESCRIPTION

The three-process operation sampled consists of three operations:
battery plate stacking, strap casting, and the heat sealing assem-
bly. These operations are hooded and the exhaust air is ducted to
high efficiency particulate filters (RADCO units) where the lead
is removed and the filtered air is returned to the manufacturing
area. Should filter failure occur in the RADCO units, the air is
then ducted outside the building through an abort tunnel to the
atmosphere, During sampling, all units were exhausted through the

abort tunnel.
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LOCATION OF SAMPLING POINTS

The dimensions of the stack and the location of the sampling points
are shown in Figure 2. The sampling points were numbered as noted
and lead sampling was performed at each point. Twenty four points
were sampled for a period of 23 minutes each which yielded a total

test time of 60 minutes.

The number of sampling points was determined by the distance of the
sampling points from disturbances in the air flow as described in

Method 1, Federal Register, Volume 48, Number 191, 30 September, 1983.
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those recommended
by the U.S. Environmental Protection Agency and the Forsyth County
Department of Environmental Affairs. Complete details are found
in Appendix E which is a copy of the Federal Register, Volume 41,
Number 160, 18 August 1977; Volume 48, Number 191, 30 September

1983; and Volume 47, Number 74, 16 April 1982.

Sample point locations and velocity measurements were made by Methods
1 and 2. The stack gas composition was determined by Method 3. On
the first run the stack gaées weré proved to air. This was expected
as there were no combustion sources in the process. Method 12 was

used for lead determination.
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SUMMARY 0F LZAD RESULTS AREING LK -

JOHNSON CONTRGLS - ARGRT TUNNEL

RUN MUMEBER i 2 3

DATE 16/82/853 19/c4785 18/904/0%

LN SAMPLE NOZILE DiA., IN 2.5e83 @.z84 2. 534

TT NET TIME OF TEST, MIN &2 : 50 od

PR PAROMETRIC PRESSUREZ, IN HG 7.1 29011 7. 11

MM AVERAGE ORIFICE PRESSURE 1.3335 1.2°21 1.2673
DROPy M HZO

M VOLUME 2F DRY GAS SAMPLED 35.37 35.78 J5. 14
CU FT AT METER CONDITIGNS

™ AVERAGE GAS METER TzMP 78.17 85.88 2. 67
BEGREES

YM3TD VOLUME OF DRY GAS SAMPLID 33.297 33.751 33.£23
AT STANDARD COMDITICNS%. 5:IF

Vil TOTAL HIP COLLECTED INM 212 i3.3 17.3

: IMPINGERS + SILICA GEL, ML

Y VOLUME ©F WATER VAPOR 1,312 D, 744 2.8:38
AT STAMDARD CONDITIONG*, SCF

Pav PRRCENT MOIGTURE 2Y WIL 2,73 2,034 Z.433

MD MOLE FRACTION DRY GaAs J3.9721 B.7734 2.9737

PCOZ PERCENT COZ BY vOL., DRY 2.70 2.29 2.28

POz PZRCENT 02 BY VOL., DRY 23,90 Z@8.73 22.90

PCO PERCENT CO BY VOL., DRY 2.z2 2.%3 .22

PNZ PERCENT N2 BY VGL., DRY 7%9.10 77.10 79.12

MWD MOLECULAR WT-DRY STH GAS 28.834 28.836 *8.836

Ml AOLECULAR WT-9THK GAS 28.534 28. 582 z2.573

cpP RITOT TUEE CORFFICIENT Z2.84 2.84 2.84%

DPS AVERASE VELCCITY HZAD OF B.1246 2.1:222 @.1214

TACK GAS, IN HZ0

TS AVERAGE STACK TEMPZRATURZ 82.63 83,53 53.83




PSI
PS
Vs

AS

QSW
QA
PERI
FMF
CAN
CAM
CAT
Al

FNP

STATIC PREB OF STK GAS IN Ho
STACK PRESSURE, AB3GLUTE
AV STK GAS VELQCITY, FPM

STACK AREA , IN S4RD

STK FLOW RATE, DRY, STD COND.

STH FLOW RATE, WET, STD LOND.

ACTUAL STH FLOW RATE
PZRCENT ISOKIMETIC
LEZAD, MG, FRONT

LEAD, GR/DSCF PARTIAL
LEAD, GR/WSCF PARTIAL
LEAD, GR/ACF PARTIAL
LEAD, LB/HR PARTIAL

HET SAMPLING POINTS

*b8 DEG F, 29.72 IN HG

-d.2837

27,1873

#3%.86

14916

3%3:23.3

2.

L5654

obE5
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PARTICULATI - LEZAD CALCULATIONS

-

JUHNSOH CONTROLS - #BORT TUNNEL

VOLUME GF DRY GAS SAMPLED AT 37D. CINDITIONS
17.64 # M #(P2 + BM / 13,6}

VOLUME OF WATER YaPGsR AT 3TD. CONDITIONS
Yy = 8577 x VN o=

VMETD + UMV

MOLE FRASTION OF DRY STACK GAS
180 - My
MD = memmmmmmee =

AVERAGE MOLECULAR WZICHT OF DFEY STACK GAS
MWD = 44 % PO o+ 32 0% POL o+ DB #(PNI+PRCG) =
MOLECULAR WEIGHT OF STACK GAS
Mo MWD o+ MC 4+ 1B x {1-FD) =

A5 LGCITY AT STACK CIOMDITIOND
5129.4 *# P + DP5 # GQQRTI(TS + HE@B) /{75 * MwW)
STACK GAS VOLUMETRIC FLOW AT 53TD. CONLDITICNG, DRY
123 % N5 ¢ A5 % PS *
g5 = ~————————— e =
TS + 460

STACK GAS VOLUMETRIC FLGW AT STACK CONDITION
QS * (TS + 460)

T
5 + 450) * VMSTD
FERI = =mm=m—mmmmmmmm oo =

V3 o+ TT # P35 # MD + DN % ON

ILEAD LGADIMG -- FROIBE, CYCLOME, FILTER
{AT STANDARD CSCNDITIONS)
CAN = .2134 # FrF/VMBTD =

35.279

1.8:12

B.7721

37223.3

426702.8

£3.89

1.2@3 E-<




LEAD LCADING -- PRGBE, CYCLONE, FILTER
(AT STACK CONDITIONS)
17.64 = CAN * PS5 % MD
CAT = =
TS + 44@

LEAD LR/HR -- PRO2Z, {YILONE, FILTER
{AT STACK CONDITIONS:
CAL = G237 % CAN « QS5 =

2.32335
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plant  Tohwse, (o tools
Date oJ1 Jey

Sampling location

A‘:o' # Tanﬂ¢! * 49

Inside of far wall to outside
A" x i1 "

of nipple (X)

Inside of near wall to outside of

NN

%
.

A &CDEF

et — I‘“’“"‘_h‘
. T
o

VR

nipple (nipple length) (I) O / I,
Stack 1.D. (X=1) 9 " /v if
Nearest upstream disturbance @&.S/ dd
Nearest downstream disturbance 2.©% dd
Calcutated by Py

‘% X
Pore —ef hd SCHEMATIC OF SAMPLING LOCATION
1 2 3 L 8
TRAVERSE PRODUCT OF op TRAVERSE POINT LOCATION
POIRT FRACTION COLUMNS 2 ARD 3 :zlns#s FRON OUTSIOE OF NIPPLE
nuvaEn OF STALK | § STACK 1D (TONEAREST | 4 INCH) (UM OF COLUBNS 48 %
! 7¢° 12 , 1e
2 ! 1A 34
1 ] LY 6o
¥ Y §4 g9




Section No.

Revision No. 0

Date May 1,

1979

Page 16 of 19

Plant and city

Run date

:Rk@ﬁvi

Caa. ]‘rdl)

i

A9 Avls ]

Sampling location

Clock

Ex.

o

time

3.0.1

Run

number

Operator

Amb.
oF

temp. ,

Bar.

in. Hg

press.,

Static press.,

H O

in. 2

PR

Fo°

2.1

~-0. 01\

Molecular
wt.

Stack inside dimension,

in.

Diam. or side 1

gide 2

Pitot
tube (Cp)

1 |

RN

048 1”7

L L 1116

Field data

ar@ 1-1¢
Y = /loo
Ta s G0
r/e. =1
b, - &
we - ¢f
A

2;.: H.0

C=|.15

Traverse
point
number

Position,
in.

Velocity
head
(4pg),
in. H20

Stack temp.,
oF

Cyvclonic flow determination

o
bpg at O
reference

Angle (=)

a null Ap

which yilelds

A

<

ol

a0

36

23

[

21

ey

W

- 4

LPe

. ot

A2

29

2

015

00

ol _—-1-"“f""’~d—_
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of (=) must be < 10 degrees to be acceptable.

————

Figure 1.7. Method 2 gas velocity and volume data form.
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="~ PARTICULATE SAMPLE RECOYERY AND INTEGR.TY SHESY
Plant Igfmnjo - Cond ol Sample Date f"/V/?f’

Sample Location 4L, 4 foang [ 299 Recovery Date 1o/5/5

Run No. ! Sample Box No. d Probe No. ‘7/

Filter No.(s) f{ . Recovered By Prdf

MOISTURE RECOVERY
Impingers Cont. No.(s) N Silica Gel Cont. No.(
Pinal volume (wt) 2 1 ml(g) Final wt. 703§

g) S -/

Initial volume (wt)  2°° ‘ml(g) Initial wt. 200.0

Net volume (wt) Al ml(g) Net wt. *-S

Description of water (Ao Silica gel % spent

/O

Total Moisture 215 £

PARTICULATE RECCVERY

Filter Cont. No.(s) wa Sealed _ -~ By _Pn#

Description of Particulate on filter NAOnE

Probe Rinse Cont. No. — Liquid level marked

—_— —

Acetone Blank Cont. No. Liquid level marked

v01.

Impinger Water Cent. No. _ Liquid level marked -

i Blank Cont. No. —- Liquigd level marked_

ACETONE WASH BLANK, =g — Conec, ng/ng

L&A
CONTATNER WEIGHT OF PARTICUEATE COLLECTED,
NUMBER g :
 |FDVAL WEIGHT | TARE WEIGHT | WEIGHT GAIN
o | lead (mid o232 L4 A4
€1

No—

TOTAL

Iess acetone Pla.nk
&=AD
Veight of partimmlate matter p. 232
Addj.tional Notes and Comments:

’ LABORATORY CUSTODY
Received by ?ﬂ/* Date (o/ /4

Remarks

Stored and Locked —




" "PARTICULATE SAMPLE RECOVERY AND INTEGRITY SMusy

mPlaAt Johnser Cintrols Sample Date _°/7/¢r

Sample location Abork Togael # 97 Recovery Date 19/ 57 /%5

Run No. 2 Sample Box No. S Probe No. g

Filter No.(s) s | Recovered By __~nH

MOISTURE RECOVERY
Impingers Cont. No.(s) S-1 Silica Gel Cont. Nos{(B)_S5 -2
Pinal volume (wt) 2o0f ml(g) Final wt. 20 7%.5 g
Initial volume (wt) 200 "ml{g) Initial wt. __299 © g
Net volume (wt) § ml(g) Net wt. 7. § g
Description of water Clogn Silica gel % spent ___ /S
Total Moisture /5. % g

PARTICULATE RECOVERY
Filter Cont. No.(s) S~ Sealed v By PPt

Description of Particulate on filter Ao

—_—

Probe Rinse Cont. No. Liquid level marked

e

Acetone Blank Cont. No. Liquid level marked ~ Yol,
Impinger Water Cent. No, _ Liquid level marked _
— Blank Cont. No. — ___ Liquid level marked -
ACETONE WASE BLANK, mg ___— _ Cone. — ng/ng
CONTATNER WEIGHT OF PAREEGUIATE COLLECTED,

NUMBFR e
- |roWL wsIGHT | TARE WEIGHT | WEIGHT GATN
s Lewd (mq]) O 464 4%44

TOTAL

less acetone blgnk

Weight of partdcilate mtter | O. ¥4 ~,
Additional Notes and Commentss

) LABORATORY CUSTODY

Received by s ¥ZH Date /°/5 /1~
Remarks
Stored and Locked —




"

= PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEKT

Plant _ Jobusan  (onteols Sample Date _/o /¥ /i1
~ample Location _ AL, .+ Toauc [ Recovery Date _ /- /< /i
Run No. 3 Sample Box No. G Probe No. C
Filter No.(s) G | Recovered By _ /72//
MOISTURﬁ RECOVERY
Impingers Cont. No.(s) S-3 Silica Gel Cont. No.(s)_5 "3
Pinal volume (wt) oy ml(g) Final wt. 2 098 &
Initial volume (wt) _ 200 ‘ml(g) Initial wt. 2990 g
Net volume (wt) 1 ml(g) Net wte ____ 75 B
Description of water (oo Silica gel S spent _ /5
Total Moisture 3-8 g

PARTICULATE RECOVERY
Filter Cont. No.(s) (o Sealed __ — By _ /R4
Description of Particulate on filter ___ Auv~&
’robe Rinse Cont. No. - Liquid level marked

Acetone Blank Cont. No.

Impinger Water Cent. No,

—

Liquid level marked
Liquid level markead

Yol.

~ Blank Cont. No. Liquid level marked
ACETONE WASH BLANK, mg __— _ Cene, ~_ mg/ng
et A
CONTAINER WEIGHT OF PARPFSURATE COLLECTED,
NUMBER re :
FINAL WSIGHT | TARE WEIGHT | WEIGHT GAIN
{ LEAD () LO.2Zoo by A4
TOTAL
Less acetone b%ank
<
Weight of e matter O, 200 =g

Additional Notes and Comnments:

Received by (¥4

LABORATORY

CUSTODY

Remarks

Date /°/ S/ir

Stored and Locked <




. Bnvironmential esking ing

Peter R. Hill
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TEST PARTICIPANTS
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s required by standards of
.Jermance for new sources.
, ~»'h, Siates are free under Section
vpol e Actio establish even more
'.'-.n;'”'” emussion limils than those
7™ sblished under Section 111 or those
i pcessary 10 8i1ain or maintain the
n-\AQS under Section 110. Accordingly,
A cources may in some cases be
ect to limitations mare stringent
(sn EPA'S standards of performance
gndes Section 111, &and prospeclive
P i and operators of new sources
stould be sware of this possibility in

© mning for such facilities.

17 .« 1o gulation will be reviewed 4 .

¢ ats [ium the date of promulgation as
required by the Clean Air Act. This

view will include an assessment of
guch factors as the need for integration
oith other programs, the existence of
Jiesnative methods. enforceability,
i=pros ements in emissian contiol
wehnotogy, and reporling requirements.
Tte reporting requirements in the
regulation will be reviewed as required
cader EPA’s sunsel policy for reporting
requircmenis in regulations.

Under Executive Order 12231, EPA
st judge whether a zegulation is
“Major” and therefore subject to the
requirement of a Regulatory Impact
Analysis. This regulalion is not Major
Lecause: [1) The national annualized
compliance costs. including capital
charyes resulting from the standards
'otal fess than $100 million; (2) the
standards do not cause a major increase
a prices or production costs; and [3) the
s:endards do not cause significant
adverse effects on domestic competition,
exployment. investment, productivity,
irnovation or competition in foreign
tnashets. This regulation was submilted
to the Office of Management and Budget
[ON3) Tor review as required by -
Evecutive Orderi12291. ~ . -~

Section 317 of the Clean Air Act
requires the Administrator lo prepare an

puli

" economic impact assessment for any

new source standard of performance
promulgaled under Section 111{b) of the
Acl. An economic impact sssessment
was prepared for the promulgated
regulalions and for other regulatory
alternatives. All aspects of the
assessment were eonsidered In the
Issmulation of the promulgated
v'andards to insure that the standards
would represent the best system of
e~ission reduction considering costs.
The econnmic impact assessment is
inc'uded in the background information
document,

Ut of Subjects in 40 CFR Part 60

Air paltution control, Aluminum,
+moninm sullate plants. Cement
-ustry, Coal. Copper, Eleclric power-
N : .
1

v

plants, Glass and glass products. Grains,
Intergovernmental relations, Iron. Lead,
Metals, Motor vehicles, Nitric scid
plants, Paper and paper products
industry. Petroleum. Phosphate, Sewage
disposal, Steel. Sulfuric acid plants,
Waste trea'ment and disposal, Zinc.

Daited. April 0. 1982

Nole.~The regulation does not jnvolve a
“collection of information™ as defined under
the Psperwork Reduclion Act of 1980,
Therelore, the provisions of the Paperwork
Reduction Act applicable 1o collections of
information do not apply to this regulation

Anne M. Gorsuch, .t
Adn_:inislmtar. o

PART 60—STANDARDS OF
PERFORMANCE FORNEW - .
STATIOKARY SQUACES - .

40 CFR Part 60 is amended by sdding
a new Subpa:t KK gnd by adding a new
reference mcthod to Appendix A as
follows: C

1. A new subpart is added as follows:

Subpart KK—5tandards of
Perormance for Lead-Acid Battery
Manulacturing Plants :

Sec. ;

60.370  Applicability and desynstioaof '3
affected fucility.

60.371  Definitions,

60.372 Standards for lead

60.373 Monitoring of emissions and
operalions. .

63.374 Test methods and procedures. |

Authority: Sec. 111, 301{a) of the Clcan Air
Act as amended (42 US.C 7411, 7601(a)). and
additional suthority as noted below.

Subpart KK—Standards of
Performance for Lead-Acid Battery
Manufacturing Plants
§60.370 Applicability and designation of
atfected facility. o e

(a) The provisions of this subpart are
applicable to the affected facilities listed
in paragraph (b) of this section at any -
lead-acid battery manwfacturing 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 (5.5 tona).

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

(1) Crid casting facility,

(2) Paste mixing facility. )

(3) Three-process operation facility.,

{4) Lead oxide manulacturing facility.

[5) Lead reclamation facility.

(8) Other lead-emitting operations.

(c) Any facility under paragraph [b) of
this section the construction or
modification of which is commenced

P — a—

LU S S

afler January 14, 1980, is subject to the
requirements of this subpart.

§ 60.371 Definltions

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

{a) “Crid casting facility” means the
facility which includes all lead melting
pots and machines used for casting the
grid used in ballery manufacturing.

(b) “Lead-acid battery manufacturing
plant™ means any plant that produces ¢
storage batlery usinglead and lead ~
compounds for the plates and sulfuric
acid for the electrolyte. '

{c) "Lead oxide manufaciuring .
facility” means a facility that produces
lead oxide from lead, including product
recosery, o

[d) "Lead reclamation facility” means
the facility that remelts leed scrap and
casls it into lead ingots for use in the
battery manufecturing process, and
which is not & furnace afTecled under
Subpart L of this part. '

(e} "Other lead-emitting operation™
means any lead-acid battery -
marufacturing plant operation from

.which lead emissions are collected and

ducted to the atmosphere and which ls
nol part of a grid casting, lead oxide

“manufacluring, lead reclamation, paste -

mixing, or three-process operation
facility, or a furnace affected under
Subpart L of this part

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

(g} “Three-process operation facility™
means the facilily including those
processes involved with plate stacking,
burning or strap casting. and assembly °
of elements into the battery case.

§60.372 Standards for lead,

(3) On and after the date on which the
perfermance test required lo be .-
conducted by § 60.8 is completed, no *- -
owner or operalor subject 15 the” = ** 2
provisions of this subpart shall cause o

be discharged into the atmosphere: - -

(1) From any grid casting facility any
gases that conlain lead in excess of 0.40
milligram of lead per dry standard cubic
meler of exhaust {0.000176 gr/dscfL

{2} From any paste mixing facility any
gases that contain in excess of 1.00
milligram of lead per dry standard cubic
meler 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

. .
e ———— aar,, -

— ———
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»tad cubic meter of exhaust |0.000H
- i .
$ Viem any lead oxide
¢ Jacturing facility any gases thal
cu...din in excess of 5.0 milligrams of
Yead per kilogram of lead feed (0.010 1b/ -
ton). :
- [5) From any lead reclamation facility
any gascs thal conlain in eacess of 4.50
milligrams of lead per dry standard:
cubic meter of exhaust {0.00198 gr/dscl).

16) From any other lrad-cmilting
operaliun any gascs that contain in
excess of 1.00 milligram per dry
standard cubic meter of exhaust [0.00044
gridscl). ' '

(7} From sny allected lacility other
than a lead reclamation facility any
gases with greater than 0 percent
gpacily [measured sccording 1o Method
9 and rounded to the nearest whole
percenlage).

{B) From any lead reclamation lacility
any gases with greater than § pereent
opacity {measured according to Method
% and rounded lo the nearest whole
percentage).

[b) When two or more facilities at the
same plant (excepl the lead oxide
manufactuning fucility) are ducted to @
«ommon control device, an equivalent
«1andard for the total exhaust from the

amonly controlied facilities shall be

ermincd as follows:

N Tl e

5= z :S.IQ.._!Q-) o

a=1 .

Where: . )

S, =is the eguivalent standard for the lotal
exhaust atream, ; '

5, =is the actual slandard for each exhaust
stieam ducted to the control device.

Nais the 1018} number of exhaust sireams
ducted 1o the control device.

Q. =8 the dry standard volumetric flow
rate of the efflurnt gas stream from each
facility ducted to the contrel detice.

Qu, =is the total dry standard volumetsic
flow rate of ell eMuenl gas streams
ducted to the conuol device.

§ 60.373 Monitoring of emissiors and
operations. - .

The owner or gperator 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 moniloring device(s) that
measures and tecords the pressure drop
across the scrubbing system(s] at feast

nce every 15 minutes. The monitoring
vice shall have an accuracy of =85

}.’cem over ils operaling range.

\rc. 114 of the Clean Air KTt as amended {42
USC 7414))

»

§60.374 Test methods and procedures.

{a) Reference methods in Appendix A
of this part. except as provided under
§ 60.8(b]. shall be used to determine
compliance eccording to § 60.8 as
follows: -

{1) Mcthod 12 for the measurement of
lead concentrations,

(2) Method 1 for sample and velocity
traverses,

{3} Method 2 for velocity and
velumelric flow rate. and

{4) Method 4 [or stack gas moisture.

{b) For Method 12. the sampling time
for each run shall be at least 60 minules
and the sampling rate shall be at least
0.85 dscm/h {0.53 dscf/min). except tha
shorter sampling times, when - -t
necessitated by process valables or
other faclors. may be approved by the
Administrator.

{c] When dillerent operations in @
three-process pperalion facility are
ducted to scparate contro! devices, the
lead emission concentration from the
facility shall be determined using the
equation: .

N -
Cri= 9 (CruQu,/Qu)

a=1

Where:

Ch, =is the fadllity emission roncentration
for the enfire focility.

N = is the number of conirol devices 10 which
separate operations in the faciliny are
ducted X
=1s the emission sonocentralien from
esch conurol device.
=is the dry standards volumetric flow
rate of the effiuent gas stream from each
control device. S
=ia the lo1a) dry standard volumelric
flow rate from all of the control devices.

{d) For lead oxide manufacturing
facilities, the average lead feed rate to a
focility. expressed in kilograms per hour,
shall be determined for each test run 34

follows: .

. (1} Calculate the 1ntal amount of lead
charged to the facility during the run by
multiplying the number of lead pigs
{irigots) charged during the run by the
average mass of a pig in hilograms or by
another suitable method.

{2) Divide the tota) 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 hilogram of lead charged,
shall be determined using the following
equation: ~ -

En‘-'ch.J F

Where:
Ep=is the lcad emission rele from the

facility in milligrams per hilogram of lead

charged.

Cpy = is the concrniration of Tead in the
exhuunt siresm in milligrams per dry
standard cubic meler us detcrmined
according to paragraph (s}{1] of this
wection .

Q. = is the dry stendard valumetric fluw rate
in dry standard cubic meters per hour as
determined sccording to paragraph [8){3)
of this section. * -

F=is the lead ferd rate to the facility in
kilugrema per hour as determined
according 1o paragraph (d} of this

* gection. T . .
[Sec. 114 of the Clesn Air Ac! as amended |42
Usc ) ¢ - - .

2. Appendix A to Part 60 is amended
by adding new Reference Method 12 as
follows: .~ . _ " . .

P R

Appendix A~—Raference Me!.ho-d.l .-

. . e .. .

Metbod 12. Determination of lnorgacic Lead

. Emissions From Slationary Sources

L. Applicability and Principle.

11 Applicability. This method applies 10
the determinstion of inorganic lead {Pb)
emissions Irum specified stationary sowces
only. : -

1.2 Principle. Parliculate and gasecus
emissions are withdrawn isokinetically from
the source and collected on & filter and in

- dilute nitric acid The collected samplen are

digested in acid solution end analyzed by
slomic sbsorplion spectrometry uting ao air
scetylene flame

2. Range. Sensilivity, Precision, and
Interferences.

21 Raunge. For & minimuro analytical
accurscy of £10 percent, the Juwer Lmil of
dhe runge is 100 pg The upper limlt cao be
considerably extended by dilution.

22 Analytical Sensitivity. Typical

" sensitivities for @1-percent change in

absorption (0.0044 absorbance units) are 0.2
and 0.5 ug Pb/ml for the 217.0 snd 283.3 nm
lines, respectively.” R .
23 Precision. The wilhin-labaratory
precision. as measured by the coefTicient of
variation ranges {rom 0.2 t0 8.5 pervant
relative o @ run-mead concentration These
values were biased on tests conducted st a .

* gray iron foundry, a Jead storage baltery

manufyciuring plant. u secondary lesd
smelter. and & lead recovery fumnace of an
alkyl lead manufacturing plant. The
concentration® encountered during these

tests ranged from 081 10 123.3 mg Pblm®

24 Interfereaces. Sample matrix effects,
may interfere with the analysis for Pb by
Name atomic absorplion. If this interference
is suspected. the snalyst may confirm the
presence of there matrix efTects and
frequently eliminate the interfercnce by using
the Method of Standard Additions.

High concestrations of copper may
interfere wilh the analysis of Pb 4t 212.0 nm.
This interference can be avoided by _
aralyzing the samples st 283.3 nm.

3. Apparotus.

31 Sampling Train. A schematic of the
sampling train is shown in Figure 12-1; it i
similur to the Mcthod 5 train. The sampling
train consists of the lollowing components:
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311 Pmbe Nuzzle, Probe Liner, Pito!
Tovbe, Differential Prossure Gauge. Filter
Palder Filter Newting System, Mclering
Sietem Rarometer, snd Gas Density
Determinntion Fquipment. Same us Method §,
Seclions 21.11021.8 and 2.1.810 2130,
respectively. '

3.1.2 Impingers. Four impingers connected
in series with leak-free ground glass fittings
ot sny simitar lrak-free noncontaminating
fittings. For the first, third. and fourth
impingers. use the Greeabueg Smith design,
moadified by replacing the lip with a 1.3 cm
{“ in ] ID glass tube extending lo sbout 1.3
cm {%% in.) from the botiom of the flask. For
the recund impinger. use the Greenburg: - -
Smith dcvign wilh the standurd tip. Place o
thermomcier. capable of measuring

temperature Lo within 1°C (2°F) 81 the vutlet . . :
of the fourth impinger for monitoring . '
purpuses. '
BILLING CODE 6560-50-8 - . -
'. -
.
- -
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31 SHP."[:'IP Recavery. The following items
wir nerded:
F1 ProbieLiner and Prohe-Naorzle
Voo Foto fhihies, Plastic Storage
e e aed Funnel and Rubber
norny Suine as Method 8. Sections 2,21,
2. 120 and 127, rerpeciively. .
j Wash Bottles Glase {2). : ’

3123 Sample Sinrage Conlainers
Chemically resistunt, borosilicate glass
botiles. for 0.1 nitric word (HNO,) impirger
and probie solutions and washes, 1000-m).
Une screw—cup liners that are efther rubber
hacked Tellon® or leah-free and nusistant o
chemical atlack Ly 0.1 N HNO, [Narmow
mouth glass botiles have bean found to be
less prone 1o 1raluge.) - )

324 Graduaied Cylinder andfor Balunce,
To measure condensed waler 10 within 2 ml
or1g Usc e graduated cylinder that has &
minimum capacity of 500 mlL and
subdivisions no greeter than § ml. (Most
taburatory balances arm capable of weighing -
to the nearest 0.5 g or less} ..

328 Funpel Clasn 10 sidinsarmple -
FeCUVery.

33 Analysis. The folluwing equipment is
needed: -
331 Atumic Absorplion .

Spectruphotometer. With lead Follow
cathode lamp and bumner far air/acetylene
ftame. -

3132 liol Plate

333 Elenmeyer Flasks, 125-ml 2440 &

334 Membrane Fillers. Millipore SCWPO
1700 or equiralent . -

335 Filtralion Apjaratus. Millipore
vacuwurm filzation unil. or equisalent, for use
with the above membrane filler.

‘A Volumelnc Flashs. 100-mal 250-mL
©00-ml
Teopenis

.1 Sampling. The reagents used in
sampling are a3 follows

411 Filter. Gelr.an Specire Grade, Reeve
Angel 834 AH, MSA 1106 BHL all withlot .
assay Tor PL. or other high-purity gluss fiber
filters, withoul organic binder, eabibiliag al
Ics#1 99.95 percent efficiency {«0.05 percentl ..
penetration) on 0.3 micron dioctyl phihalate |
rmoke particles, Conduct the filtur cfMiciency
tesl using ASTM Standaerd Method D 2936-711
ur use test data from the supplier's quality
contal programe

412 Siica Cel, Crushed ice. and
“eagemd Grrase Sume as Mrthed 5, Section
$1.2 314 end 315, respectively. .

413 Wsler, Drionized distilled, to
 onfurm 10 ASTM Spccification D 11974
Typed I high concentrations of organie
imalicr are 0ol expected to be present the
analyst may delete the potussium
permanganate lest for oxidizable organic
tnatler.

414 Nitric Acid. 01 % Milute 6 S mlof
copentratid HNO e 1t w.tt Avionized
Loddied water, (It may be drsirable to run
£.1,nks belore field use to eliminate » high
Llank on test samples.) -

42 Prelest Preparation. 8 NHNOL s
neceded. Dilute 390 m) of concrtraterd HNG,
101 liter with dcioniugl distilled water. -

. .

vption of irads pagwes of spedfie pr durta
A ennstitute endorsement by e US
\m-nlal Prolection Agency.
; . ) .
/

-

4.3 's..rnplr Recovery 01 N HNO, {same
o5 4 1.4 above) is necded for sample recovery.
4.4 Aoalysis. The following resgenta are
needed for analysis (use ACS reugent grade

chemicals or equivalent unless otherwise
specifiedr

441 Waler. Same s 413 above

4.42 Nitric Acid Concentrated

4.43 Nitric Acld, 50 percent (V/V). Dilute
500 ! of concentrated HNO, to 1 liter with
deionized distilled watar,

444 Stock Lead Standard Solution, 1000
ug Pb/ml. Dissolve 01558 g ol lead nitrate
{PLINO,)] in about 80 o} of deionized ~
distiled water. 8dd 2 m) eoncentraied HNOa
and dilute to 100 ml with deionized diatilled
water. . '

4485 Working Lead Stundards. Pipet1 0.0.
1.0. 2.0, 1.0. 4.0. and 30 m! of the stock lead
standard solution [¢.4.4) into 250 ml
volumetric Nasks. Add S m) of concentrated
HNO, 1o cach Dask and dilule to volume with
dcicnized distilled water. These working
slandards contain 0.0, 4.0,60,120.180. and
20.0 ug Pb/ml. respectively. Prepare, ag
nerded, additional standards at other
concentrations In 8 sim{lar meaner.

4.48 Air Sultable quality for stomic
sbeorplion anulysis. "

447 Acetylene. Suitable quality Tor -
stomic absorption analysis.

448 Hydrogen Peroxide. 3 percent (V/V)
Dilute 10 ml of 30 percent H,0, to 100 ml with
deionized distilled water. . .

S. Procedurs ) ’

51 Sampling: The complenity of this
method is such that in order to oblain
reliable resulls. testers should be trained and
experienced with the test procedures

511 Pretest Preparation. Follow the same
generu] procedure given in Method 5. Section

. 431, except the filter nced not be weighed

512 Preliminary Detertuinations. Follow
the same gencral procedure given in Method
§. Section 412 T

5.13 Preparation of Collectlion Train
Follow the ssme genera) procedure given in
Method 5, Seclion 4.1.4, excep! place 100 ml
of 0.1 HNGQ, in each of the first o -
impingers, leave the \bird impinger empty,
and transfler approximately 200 to 300 g of .
prewreighed silics gel from s container to the
fourth impinger. Set up the train as showo in
Frpure 12-1

514 Lesk-Check Procedures. Follow the
genctal leakcheck procedures giveain
Method S, Sections 4.1.4.). (Pretest Leak- .
Check). 4.1.4.2 (Leak'Checks During the
Sample Run), and 4.1.4.3 (Post-Test Leak-
Check). .

5.15 Sampling Train Operation. Follow
the same general procedure given in Method
& Sectlun 4.1.5. For each run. record the dats
requiced on & data sheet such as the cna
chown in EPA Method 5. Figure S-L

$1.8 Cslculation of Percent Isohinetic
Sume ss Method S, Section 4.1.8.

® 52 Sample Recovery. Begin proper
clieanup procedure ns soon as the probe is
removed frum the stack at the end of the
simpling perind. ' )

Allow the protse 1p coal. When il can be
safely handied wipe off all external
particulate matier near the tip of the probe
nuzzle and place a cup over it. Do not cap off
the probe tip lightly_ phile the sampling trein

’

»

is cooling down as this would crecate s
varuum in the Rlter holder. thus drawing
liquid from the impingurs inta the filter.
Belore moving the sampling train 1o the o
clcunup site, remove the probe from the
sapling train. wipe off the silicone gresse, and
cap the open outlet of the probe. Be careful
not 1o lose any condecnsate that might be
present. Wipe off the sllicone grease from the
glassware [nlel where the prabe was fastened

and cap the inlet. Remove the umbilical cord

from the lust impinger and cap the impinger.
The tester may use ground-gless stoppers,
plastic cups. or serum caps 10 clase these
opcnings. - C

Transfer the probe and filter-Impinger
sasembly to a cleanup srea. which is clean
and protected from the wind no that the
chances of confominating or fosiog the

sample are minimized - LT

Inspect the train prior to and during ™
disassembly and note any abnormal
conditions. Treat the samples as follows:

$.21 Container No. I [Filter). Carefully
remove the filter from the filler holder and
place it in its Identified peuri dish container. If
it is necessary to fold the filter, do so such
that the sample-exposed side is inside the
fold. Carelylly transfer to the petri dish any
visible sample mattes and/for filter fibers that
adhere 10 the filler holder gasket by using @
dry Nylon bristle brush and/or & sharp-edged
blade. Scal the container.

522
that dust gn the outside af the probe or other
exterior surfaces dues not get into the
sample, guantilatively recover sample matier
ot any condensale from the probe nozzle,
prube fitting. probe lincs. and front half of the
filter holdur by washing these components
with 0.1 N }HINQ, aad placing the wash inlo s
glass sample storege contsiner. Measwre and
record (10 the nearvst 2.mi) the total amount
of 0.1 N HNO, used for each rinse. Perform
the 0.1 N HNO?rinses as follows

Curefully remove the probe nozzle und
rinse the inside swiaces with01 N HNO?
from & wash bottle while brushing with @
stainless slecl, Nylon-bristle brush. Brush
until the 6.3 N HNO, rinse shows no visible

particles, then muke a final rinse of the ihside”

surface . . . .
& Brush and rinse with 0.1 N HNO, tbe Inside
parts of the Swagelok fitting in a similar way
until no visible particles remain. _
Rinse the probe liner with 0.1 N HNO..
“hile rotating the probe s0 thal all inside
surfaces will Le rinsed with 0.1 N HNO,. tilt
the probe and squirt 0.1 N HNO, into its
upper end. Lel the 0.1 N HNO, drain from the
lower end into the sample container. The
tesier may use 8 glass funnel o aid in
transferring liquid washes to the container,

Follow the rinse with a probe brush, Hold the .

prebe in an inclined position, squirt 0.1 N
HNO, into the upper end of the probe as the
probe hrush is being pushed with a twisting
action through the probe: bold the sample
container undemneath the lower end of the
probe and catch any 0.3 N HNO, and sample
matter that is brushed from the probe. Run
the brush through the prabe Lthree times or .
more until no visible sample matier is carmied
out with the 0.1 N HNQ, snd none remiing on
the prahe liner on visual inspaction. With

Cuntainer No. 2 [Probe). Taking care :

i

. ——

—




#!

stairfess steel or othes metal probes. run the
beish through in the above prescribed

¢ s a1 et ain imes, since metal probes
Ve cel i erevaces Inwhich ssmple matter
¢un b ymtppped Rinse the brush with 01 N
HNQ, and guantitatively collect these
warhings in the sample container. After the
brushing make o final rinse of the probe e
described above.

1t is recommanded thst two piruple clean
the probe to minimize loss of sumple,
Between sampling runs. becp brushes clear
and protected from contaminalinn.

Alter insuring that 8l joints are wiped
clran of rilicone grease. hrush and rir-e with
01 N 1INQ, the inside of the frunt half of the
Filier holder. Brush and rinse cach suface
three tines or more, if needed. 1o remove
visible sample matter. Make a final rinse of
the birysh and filter holder. After all 0.1 N
HNO, washings #nd sample matterare
collecied in the sample container, tighten the
1id on the sample centainer ao that the Nuid
will not leak out when it i shipped 1o the
Yuborsiory. Mark the height of the fluid lrvel
1o dctermine whether leakage occurs during
tansport. Label the cuntainer to clearly
idennfy its contents.

823 Cuntainer No. 3(Sitica Gel}. Check
the color of the indicating silica gel Lo
determine if it has been complotely spenl and
make o notation of its condilion. Transfer the
silica gel from the fourth impinger to the
original container and sesl. The tester may
wte g funnel to pour the silica gel and &
oot ber policeman 1o remose the silica gel
from the impinger. It is not neccssary to
remave the smull amount of particles thay
may adhere 10 the walls and are difficult to
temove. Since the gain in weight is fo be used
fur moisture ralculations, do nol use any
water or«ther liquids to transfer the sibica
£r). 1 a Lalance is available in the field. the
tesier may follow procedure for Container
No. 3 under Section 5.4 [Analysis).

5.24 Ceniainer No. 4 (impingers). Due to
the large quantity of liquid involved the
Icsler may place the impinger salulions ia
scveral containers. Clean each of the first
three impingers and connecling glassware ln
the following manner:

1. Wipe the impinger ball joints free of
silicone grease snd cap the jointa,

2 Raiate and agitate esch impinger, so that
the impinger conteMs mighl serve as a rinse
solution. -

3. Transler the contents of the impirgers 1o -~

a 500 ml gradunated cylinder. Remove the
outlct ball joinl cap and drain the contents -
through this oprning Do not separate the
impinger patis [inner and puter tuhes] while
transferring their conlents 1o the cylinder.
NMeasure the liquid volume to within =2 mL
Alernativcly. determine the weight of the
Tiquid fo within # 0.5 g. Recurd in the log the
voduine or wight of the linuid present. along
with » notation of any color or film obscrued
in the impinger catch. The liquid volume or
weight is nceded, along with the silica gel
data. to calculate the stark gas moisture
contrnt {set Method 5, Figure 5J).

4. Transler the contents 1o Container No. &

5. Note: In sieps 5 3nd & below, measure
and record the tolal amount’of 0.1 N4INO,
used for rinsing. Punr approsimately 30 ml of

" 0.1 N HNO, into rach of the first three

impirgere and agitate the impingers. Diain
the 0.1 N HND, through the oullet wrm of
cuch impinger inlo Containur No. 4. Repeat
this uperation @ second timc: irepect the
Impingcrs for any sbnormal conditions.

6. Wipe the ball joints of the glucawure
connecting the impingers free of silicone
greasc and rinse each picce of glassware
twice with 0.1 N HNO, ; iransfer this rinse
into Conteiner No. 4. (Do nat rinse or brush
the gless.fritted filter support) Mark the
height ef the NMuid level tu determine whether
leahage occurs during trensport. Labiel the
container 1o clearly identify Its contents.

#%& 525 Blanks. Save200mloftheDIN .
MNO, uxed for sampling end clcanup as a
hlank. Take the solution directly from the
Lotile being used and place Into & glass
somple.container labeled "0.1 N HNG,
blank.”

.53 Sample Preparation. ’ -

(' 531 Conlginer No. 1 {Filler). Cul the filter
into strips and transfer the strips and al} -
luose particulale matter into 8 125-ml 25 3
Ezlenmeyer Nask. Rinse the petri dish with 10
m] of 50 percent HNQ, ta insure 8
quantiative transfer and add to the flask.
[Note If the total volume required in Scction
5.3.3 is expected to exceed 80 ml, use & 250-ml
E:lenmeyer Mask in place of the 125-mi flask.}
532 Containers No. 2 and No. 4 {P1obe
end Impingers). {Chech the liquid level in
Containers No. 2 and/or No. 4 and confirm as
1o whether or not leaksge occurred during
lransport: note observation on the analysis
sheet. If @ noticesble amcunt of Icakage had
occurred, citker vaid the sample or take
sleps. subject to the approval of the
Administrator, 10 adjust the final results))
Coml:ine the contents of Containers No. 2
&nd No. 4 and 1ake 10 dryness on & hot plate.”

533 Sample Extruction for Irad. Bysed on
ke appronimpale stack gas particulate
concenizalion and the total volume of stack
§3s sampled, estimste the total weight of
particulate sample collecied. Then tgnsfer
the residue from Containers No. 2 and™No. 4
10 the 125-m! Erfenmeyer flask that contains
the filter using rubber policeman and 30 m of
50 percent HNO, for every 100 mg of sen:ple
collected inthe train or a minimum of 30 ml
of 50 percent HNQ, whichever is larger.

Place the Erlenmeyer fask on a hot plate
and heat with periodic stirring for 30 min at &
temperatwe just below boiling. U the sample
volume falls below 15 ml. add atre 50

ercent HNO,. Add 10 ml of 3 percent H,O,
and continue heating for 10 min, Add 50 ml of
Fot {80°C) deionized distilled wnter and heat
Tor 20 min. Remove the flask from the hot
Plate and allow to cool. Filter the sample
through a Millipore membrane filler or
equivalent and transler the filtrate (o & 250-
ml volumetric flask. Dilute to volume with
"deivnized distilled water. )

5.24 Filter Blank. Determine a filier blank
usinfVwo filters from eachiot of fillers used
in the =ampling train. Cut vach filirr into !
stips end place each fillerin & acparate 125-
m! Erlenmeyer flask. Add 15 ml of 50 percent =
HNO, and trest asg déscrilicd in Secfion' 538
using 10 ml of 3 percent H,O, and 50 m] of
hot. deionized distilled water. Filter and
dilule ta a toa! volume of 100 mi using
deionized distilled waler.

$.3.5 0.3 NHNO,Blank. Take the entire
200 m} of 0.3-N HNQ, 10 dryacss on a sicam

bath, add 15 m! of 50 percent HNO,. and 1reut
as discnbed in Section 533 using 30 mi ol 8
percent HoO, and 50 ml of hot. deionized
distilled water. Dilule 10 » 1018l yolume of 100
ml using deionized distilled water,

54  Analysis.

541 Lead Determination Calibrate the
spectrophoiometer ss described in Section 8.2
and determine the sbsorbance for each
source sample, the filier blank. snd 0.1 N
HNO, blank. Analyze each sample three .
times in this manner. Make appropriste
dilutions. as required. to bring all sample Pb
concentrations inlo the linesr sbsorbance
range of the specirophotometer.

U the Pb concenization of a sample is at the
luw end of the calibration curve and high
accuracy is required. the sample can be tahen
to drymess on a hot plste and the residue
diasolved in the appropriate volume of water
to bring it inlo the optimwn range of the _
calibration curve. . :

5.42 Mandatory Check for Matrix Efflecta

on the Lesd Results. The analysis far Pb by
atomic absorption is sensitive 1o the chemical
composilon and 10 the physical properties
Lviscosity. pH) of the rample {matrix effects).
Since the Pb procedure desgribed here will be
applied to many dilTerent sources, many
sample matrices will be encountered. Thus,
check (mandatory) at least one sample from
each source using the Method of Addilions to

* sscertain the! the chemical composition and

physical properlics of the sample did nol »
rause erroncous analylical resulfy, .
_Three accrplable “"Method of Additions™
procedures are doacxibed in the General
frocedure Section of the Purkin EJmer
Corporation Manus! {zee Citation 9.1). If the
results of the Method of Additions procedure
on the source sample do not agree within §
percent of the value obtained by the
conventional slomic absorplion analysis.
then the tester must reanalyze all samples
from the souwrce using the Method of
Additions procedure.

5.4.3 Container No. 3(Silica Gelj The
tester may conduct this step in the feld.
Weigh the spent silica gel [or silica gel plus
impinger) 1o the nearest 0.5 g record this
weight ‘

8. Calibretion.

Maintsin a laboratory log of all
calibrationa

6.1 Sampling Train Calibration, Calibrate
the surapling Lrain components according to
the indicated sections of Method 5: Probe
Nozzle [Section 5.1} Piiol Tube [Section 5.2);
Metering Systera [Section 5.3); Probe Heater
(Section 5.4); Temperature Cauges {Seclion
6.5). Leak-Check of the Mekring System
{Section 5.8); and Baromeler [Section 5.7).

8.2 Spectropholometer. Measure the
absorbance of the slandard solutions using

» the instrument settings recommended by the

spectopholometer manufacturer. Repeat
until gnod agreement {+3 percent) is
olitained hetween hva consecutive resdings.
Plot the absorbance (y-exis) versus
concentration In pg Pb/ml (x-axis). Drsw ot
compule & straight line through the linear
pertion of the curve. Do not force the
calibation curve trough zero, but if the
curve does not pass through the origin or at
least Yie closer 1o the origin thao £0.003




)

alvatbnnee ynits, check fur incomectly
Ptepared ciandards and for curs sture in the
Yieation rurve

T ne stability of the calib-ation
cutve s Llank and o standard sfer every

#anmples wnd recalibrale. as necessury.

‘* Calculetions. '

71 Dry Cas Volume. Using the datn Irom
this tet, calculate Vo the 1otal volume of
dry xns melered correcled \o s'andard
conditions |20°C and 760 mm Hg). by using
Fyuation 51 of Mcthod 5. W nrcessary. adjust

Veuw fur lrubages as outlined in Section 6.3

of Method 5 Sce the field datn sheet for the
auverape dny gas meler lemperature and
average orifice pressure drop.

7.2 Volume of Waler Vupor and Muisture
Content Using data obilained in thix Irs! and
Fqustions 5-2 and %3 of Mcthod 5. calculate
the volume of waters vapor Vel #nd the
muwisture conlenl B, of the stach gas, - .

7.3 Total Lead in Source Sumple. For each
source ssmple cerrect the Zverege
alisorbiance for the contribution of the filter
bLlank and the 01 N HNO, blunk Use the
calibsition curve and this corrected
al:vorbance to determine the pg Pb
cuncentration in the sample aspirated into -
the spectrophotometer, Caleulate the ttal Pb
content C*p, (in 5:8) in the argina! source
sample: correct for all the dilibions that were
mude lo bring the Ph concentration of the
sample ina the linear range of the
spectmphotometer.

-

Fe: S.zm..ot(‘ S

74 lsad Concestretion Calcutatre the
stuck gus PL concenliration Cn inmgl/dum

- us follows:

‘-:‘.-4) -
Where:
K =0 001 mg/ug for metrc unite.

=2.205 b/ g for English units,
.5 Isokinetic Varialion und Acceptable

Results. Same as Method 8. Sections 8.11 and
8.12 respectively. To calcwlste v, the average

stack gas velocity. use Equalion 2-9 of
Mothod 2 and the date frum this field 1est
a Alternative Test Methods for Inoryonic
lead. ’
81 Simultuncous Determinstion of
Particulate and Lead Emissions. The lester

" may use Method § 10 simulluncously

dotermine Pb provided that (1) he uses

weetone 1o rumos & particulste from the probe

ang inside of the filier holder as specified by
Mcthod 5. (2) he uses 81 N HNO, in the
impingess. [3) he uses g glass Diber filter with
a low Pb Lackground. and {4) he treats und
snalyzes the entire t-ain contents, including
the impingrrs. for Pb as describied in Section
$ of this methnd.

8.2 Filter Location. The toster may use &
filter bevween the third and fourth inspirger
prorided that he includes the filler in the
analyus for Ph.

8.3 In-stach Filter. The teslor may use an
in-stuch filer pron’ded thai (l] he uscs @

»

/:' . ‘A
21 /5,{(4':" e

wfh = )0 F

] 100 4

/Uﬂ/ F;L&'_‘) Sdrrf»\é-. :

glaes lined probe end et lcast wo impingers,
ench contairing 100 mi of 0.1 N HNG,. slier
the in-stuek Nilier and {2) he recovers and
annlyzes the probie and impinger contents for
Pl Recover sumple frum the nozzle with
acetane if « particulale analysis is 10 be
made. ‘

9. Bihliogruphy

81 DPuerhun Elmer Corpotation. Analyticsl
Methods for Atamic Absorplion
Spectrophotometry. Nurwalk. Connecticut
Septembier 1978

82 American Society for Testing and
Muatenials. Annual Book of ASTM Stundards.

Part 31: Water. Atmosphceric Analysis
“Philsdciphia. Pa. 1974 p. 4042

93 ¥lein. R. and C. Hach. Standard
Additinns—Uses and Limilations in Y
Spectiuphotametric Analysis. Amer. Lab.
oen-27.1977. . :

94 Muchell W] und MR Midgett
Determining Inorganic and Alkyl Leud N
Emissions fiom Stationary Sources. US.
Environmertal Protection Agency. Emission
Muniluring and Support Laboratory. Research
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APCA Mecting Houston June 26, 1978}
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Appendix E

CALIBRATION INFORMATION

NOZZLES

Each new set of nozzles purchased by ETI are first machined
and calibrated before being put into field use. Thereafter,
whenever it becomes apparent that a nozzel has been damaged, it
is again machined and recalibrated. A set of three is matched to

within 0.002 inches (Difference between high and low readings).

PITOT TUBES

All pitot tubes used by ETI whether separate or attached to
a sampling probe were made by ETI personnel. Prior to being put
into field use, they are calibrated. In general, if a type "S"
pitot tube is constructed properly, and not positioned too closely
to the probe nozzle or any other obstruction, it will have a Cp
of 0.83 - 0.87. As long as the pitot tube is not damaged its cali-
bration should not change. All ETI pitot tubes are made to have
a Cp of 0.84. If a pitot tube does not initially have a Cp of

0.84, it is altered until a reading of 0.84 is obtained.

DRY GAS METER AND ORIFICE METER
Meter box calibrations are checked periodically according to
their usage. If a large difference is noted between calibrations,

the meter box is sent back to the manufacturer to be rechecked.




THERMOMETERS, FYRITES, ORSAT, ORSAT, ORSAT BAGS

Each new thermometer, pyrometer and thermocouple purchased
by ETI is checked and calibrated before being put into field use.
Periodically and according to each piece of egquipments use it is

again checked and recalibrated.

Fyrites and orsats are checked after each source test. If
they do not function properly, each is refilled with fresh solu-
tions and rechecked. Orsat gas sampling bags are leak tested and

evacuated after each source test.

Calibration data and test dates are posted on each individual

piece of equipment.

LABORATORY EQUIPMENT

ETI has a written quality assurance document that covers cali-
bration and maintenance of laboratory equipment. This includes
calibration of the analytical balance daily against Class § weights,
and service contracts to maintain traceability to N.B.S. <Calibration
of thermometers, barometers, stopwatches, and wet test meters are
traceable to N.B.S. A copy of our quality assurance document may

be obtained by written request.
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FPRETZST -POSTTEST CALIBRATION CHECKS
{(Method 5, Figure 5.1}

Plant Jobhusen Llead.ols Calibrated by Pt/
Meter box number [abs Date

Dry Gas rMeter

Pretest calibration factor, Y /. QO (within 12%)

Fosttest check, Y* 0. 9y%4 (within 15% of pretest)

Recalibration required? yes e no
1f yes, recalibration factor, Y e (within +2%)

Lower calibration factor, Y ~  for calculations (piretest or
posttest)

Dry Gas lMeter Thermometers

Was a pretest temperature correction used? JYes -~ ho
If yes, temperature correction (wltﬁln t3°C (5.4°F) o over
range)

Posttest comparison with mercury-in-glass thermometer?* (within
16°C (10.6°F) at amblent temperature)

Recalibration reguired? ves — no

Recalibration temperature correction? {within 413°C
{(5.4°F} over range)}*
I1f yes, no correction necessary for calculations if meter
thermometer temperature is higher; i1f calibration temperature
is higher, add correction to average meter temperature for
calculations

Stack Temperature S=ansor

Was a pretest temperature correction used? yes no
1f ves, temperature correction °c {°r) (within 11.5% of
readings in K (°R) over range)

Average stack temperature of complience test, T §35 X (°

- ——— ——

Temperature of refercnce thermometer or solutioR for . Lecallbla—
tion __s1¢” KX (°R)* (within $i0% of T_) ~

Temperature of stack thermometer for recalibration §335 K (°R)

Difference between reference and stack thermometer temperatures,
AT, 9, K (°R)

Do vilues agree within 11.5%7* e yes no
1f yes, no correction necessary for calculations
1f no, calculaticns must be done twice--once with the recorded
values and once with the average stack temperature corrected to
correspond to the reference temperature differential (AT_);
both final result values must be reported since there i1s no way
to determine which 1s correct

(continued)
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" {continued)

Baroineter

was the pretest field barometer reading correct? v’//yes —__ o
Posttest comparison?* a:o.04 @& (in.) Hg (2.5 mm (0.1 1n.) Hg)
was calibration recquired? yes ~ no

1f yes, no correction necessary for calculations when the field
barometer has a lower reading; if the mercury-in-glass reading
is lower, subtract the difference from the field data readings

for the calculation

Nozzle*

Was the nozzle calibrated to the nearest 0.025 mm {0.001 in.)?
" yes no

Impinger Thermometer

Was a pretest temperature corgection used? ' yes . ~//,°no
If yes, temperature correction . (within $3°C (5.4°F)

. pver range)

*Most significant items/parameters to be checked.
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TYPE S PITOT TUBE INSPECTION DATA FORM Date: /19 /€S

Specificgtions:
1.) Pitot tube-assembly must dbe level,

2.) 1f pitot tube is damaged explain under comments section.

Probe Length 4 e,

2 = A sin¥
wa=Azgin® <0,03125

Calibrator:_PRH

<0.125

”

H Fgoe -] ﬂ<5° o L) -]
Pro u_;_cjh Py” 8, Yy o A,in. z,in. w,in. P,,in. Pp,in. D ,in.
/ L0 Lo 2.0 2.0 o5 @5 095 o003 0,008 0.478 o.478 0,777
2 3.0 1.0 2.2 2.0 1.0 0.5 o289l ool .08 0,456 o, 455 8.374
3 0.5 0.5 0.5 2,5 0.5 05 0,398 oco0g o.c8 4449 0.4 0,375
4 l.e 3.5 o5 30 Lo LO oS73 d.015  0.0i5 o.439 o.43% 0.375
5 LS 1.5 2.0 Lo 1.0 o0 0.874 .05 g.000 0.$37  0.437 o3ty
b .o 2.5 0.5 o.5 0.5 a.,5 096 0.008 0,009 o 48 o485 6,375
Nngrched 3572 LS 40 05 1o 0 no LNy Gwro ool obeo oF 0T
. f- o,
. unaﬂﬂched 36"-) 1.5 L0 4.5 80 Lo 0,5 073 a0 3.co o AY
: ‘ Probe Length S ft. 2 = A sinY <0.125 °
7 w= A sin@ <0.03125
<1°0° o <5°° L -] (-2 )
| Pmte#,c'l g, ’1 P 1.. g_ A,in. z,in. w,in. PA,in. PB.in. Dt.in. ]
| 05 05 05 O5 35 085 (-0/5 0063 0.009 0,52 053 0.3
z Lo e 05 0.0 O.5 o5 lo¥¥ 0029 0009 o.522 0582 ©0.3%%
3 g.o Za o5 05_ o 0.0 /. 02¢ 0,001 o.0 0-5‘!'/ [ g’v &.335
4 35 2.0 o5 a5 25 05 f.og) 0.046 0.009 O.szy 053k o. 315
Probe Length &  ft. z = A sinY <0.125
_ ve=Asin®@ <0.03125
<10° <5°
Probef o“l°¢2° ’le ’zo 'l. oo A,in. z,in. w,in. P,,.in. PB.in. Dt,in.
} 1.0 40 00 00 lo o5 (g3 0.08 0-009 OFor ©O-502 ©. 33 ¢
2 2o 2° o5 o5 1.0 o5 [.02F ©.o0iy 0007 .53 0.5/ 0.3y
3 25 15 o5 oy 20 05y Joo¥ Oo3y 4%} Id.5s03 O.50f 0O.3%5
4 .o o5 [fo a3 OF le [t.oof ©.00% S£.00F ©.5o; 50O ©.175
14C .
Unmflechad 595 10 5 @5 03 o5 of l.oca 0009 oooa ©.50y oS5O O 35
. . 0.3718
12T .00 o0.0%0  0.53  0.564

nataghed G2 2.5 2.0 3.0 2.0 0.5 1.0
Comments: Nene damaged
)

Pitot tubes requiring calibration: Neone
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NOZZLE CALLBRATLUN

Date: 4//7 /¢~

D = nozzle diameter measured on a different diameter, in.
1,2,3,4,5

D

Davg

Tolerance = measure within 0.001 in.

Tolerance = 0.004 in.
= average of DI’ D

D3. D4, and D

-----

5.

o lib :
Set # 1 DBrown Box Calibrator: JSm
Nozzle
Diameter DI' in DZ’ in 03. in Dl’, in DS' in 4D, in D avg.
34, 11 L1327 . (77 AP L 177 77 . 902 . 1g¥
/i 4z igo el {;j il 9/ , doZ -1 %8
|78 . 17é il ¥ ./ PE . a:ﬁ; -y
. 3 L25e . I5¢ , 257 . 257 .25 .2 sz
Yy *f 257 . 252 , 257 . 252 ey Loz gy
‘2z ' zs! .25 . 257 - X vy .25/ Loeo .:‘306
« 3 297 300 Foe , 300 . 3ol . 002 " 501
L's ‘ - . e - -
% 3o Bl , 3o/ -5 Boz2 T Noz
g '3,2_ '3vL Lo 302 . Joz . o0
’ ) 376
%" 376 374 ,376 3% . 376 , 002 ]
¢ ‘2 .377 .37 . 377 .37¢ L3727 . ool 377
Y ,376 . 377 . 375 . 375 A7 .ooz . 376
Y1z 20 | .dos oS , o5 20 | dos . 29/ ‘ “‘j
" d .59 Y , 51 _ o . Sos . 002 .'So
}é o ! . 502 . 02 G174 ,_-;az . 502 , 000 P Sod
J‘; sez .50/ 502 L ToZ FoZ - x-1 '592;
. 202
47?” L Gf7 Ler? . 677 . 617 Lor7 . TO2 .- %
78 .782 , 782 , 783 . 782 .78t . 002 . 722
/ " /. 002 /. eoo F-"7 4 A+ 7 oo/ ., eo2 Yz
Set # 2 Blue Box
Nozzle
Diameter Div in DZ' in Dj. in D,, in Dg, in ab, in D avg.
SIJ‘M Jl ‘/Zg ,/?ﬁr ‘/f_f '/?1/ ./d’# ooz '/"75[
‘ ) L IFS Wile L IR FE P ey, . IPS
#3 176 Wiy , /7 . /TS 7 11 T aet VX4
A , 257 . 252 253 252 ey , 002 . 252
45 . 253 .253 .25¢€ . z53 , 253 L oe/ . 253
'z 253 252 . 252 252 .Z57 , 00/ . 272
’ . 305
_1/" " f 7T .3 » Jas P I Y4 .o 2 203
% w5 L3e2 703 . 3 , 303 . FE . 00! -_3“(
#3 304 329 . 305 . 30¥ . Fod - o9/ .
) 389 , 9of .3%a
35 1 379 . -3%¢ .379 380 377
rEd 378 . 378 376 .78 4 .00z .

23 . 374 L 375 . 376 , 375 374 ooz , 375
A o sl . 499 L497 | L oL ooz . 4923
T oAz 7 S s L4439 . ¥ ool . 727

23 | 458 . 427 . Y26 . V% . S97 ooz 457
Where:




Environmeqta) iesting ing

POST-TEST THERMOMETER CALIBRATION

Client Jo hnson Controls Date. /O -S- XS
Location A ber? Tuvne./ Ref Thermometer < 2
Thermometer Reading, °F Ref, Temp. (Ambient) ° F
Meter box /755 A ¢ Y

Meter box /755 B 74 74

Impinger % [ _No‘ 7Y

Impinger 4'%2, 74 7 'f

B — _

DB — —

Box ¥4 74 74

Box #g | 75 74

Box #(, 75 74

Box — —

WB Omega 75 7Y

BB Omega g VAS

Probe 87 Ao/ 7S 7Y

Probe | — ' —

Trpiger™3 | 74 74




A

)

. CavironmenGal besbing ine.

Client ‘Juhngeq

PRETEST THERMOMETER CALIBRATION

Coan ‘l/u lﬁ

Location Y achon = Sofin

Date

re/2 '/5'\'

Ref Thermometer #7272

Thermometer Reading, °F Ref. Temp. (Ambient) ° F
Meter box [9,¢ A # 1
Meter box 754 b ER
Impinger %/ 3¢ ¥
Impinger #2 Fy a1
WB #l FF Fe
DB #/ 73 75
Box Ky 23 b X
Box 2y #a Eai
Box G +6 Ed 1
Box - -
WB Omega T e
WB Omega EL. 4 ?8
Probe & A/ F5- 25
Probe gr s 2 iy s
I‘lﬂ,hgo- # 3 75 35
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Date o09-j4-85

Ambient temperature

.

STACK TENMFERATURE SENSOR CALIBRATION DATA FORM

Thermocouple number @cbws

°F Barometric pressure 24,24 in. Hg

Calibrator PrJ Reference: mercury-in-glass *2a
other
' Reference Thermocouple
Reference b thermometer potentiometer | Temperature
poin'c.a Source temperature, temperature, | difference,
number (specify) °F °F %
M - . 0il et 72 ;
4 -1 : o1 Ba am 26 ::7"
‘: PR E-" 31 27 0-3‘%
4-2 a.] oot ] L. e.0
b| o1 st an 272 0.4y,
el o4 et 379 39 _,_2”,'
S5~/ | o8 2 % 6.0
b.| a1 B an a7y #.0
e ]l ot a.f:: 379 381 —e. 24y
. o oen & %%
s-2 : o1} Bath 27 2:6 :::
| o N 39 ~0.24Y,
-1 o ol &t 24 %% 0.8
oil ayf 270 .4
e on e 310 3%a - 0u2¢),
‘e2 a| e gath % . w o.
¢ : :;ll 8.1h an ' 27/ 0.3
c| eimh %0 39 -0.12%
¥
-1 ¢l BaTh,
: v o s il 2% ol
bl DY 29) 3 oo
$-2 o o) BT »% *% 0.0
6| o6/ éafh 2% 272 - o.l48
s, 3 €, OI" “_&p Ssc 380 0.0
- », N g *% 6,0
b. 7} Bath 27 are
e €1 o1 oA i 360 0. 147
A B % i od
b &1 mafh o 2y 0.0
el o M 3" 3t ‘
‘gt - JA 0.2%%
9’7" a.} oz 24 96
' 0-7 '&m o -” 373 g.lo¢’
c] ot reTh 383 3wy T oia4¥,
aEvery 30°C (S0°F) for each reference point.
bT_'{pe of calibration system used. o
(ref temp, °F +L60 ) -~ (test thermom temp, °F + L6O )]
ref temp, °F + 160 100<1.5%.

Quality Assurance Handbook M2-2.10




METER BOX TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: 2 5,4 F

Thermocouple number A4

Date o8- /e-95

Ambient temperature _ 73 °F Barometric pressure 29.24 in. Hg

LA L

s ey

Calibrator _P@)-FLH Reference: mercury-in-gl ass 522
other
Reference Thermocouple
Reference p |thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °F °F %
124 A o ol & 44 43 - 0,207,
s ol .égth 7> 73 0.0
€ o) Bath " 1"e 017
2448 » 0, 1 Adlh 42 43 0.0
®. o1 Eath 73 73 * 0.0
L8 6l| &m “7 He 0-'7%
134¢ A a o) Bath ¥a 42 0.0
o b o Gt LEN n3 .:o
: ¢ o AN h1 A | 0,179,
1388 | e B . Ha Y2 0.0
b 2l Guth 7% 72 .
e 4t stk "7 ns 0147,
4ol A o] et Bl 42 42 0.35%
b, ol ath 73 73 0.0
o] ol Gth nt #T 0.0
1401 B a.| a7 Bath 42 41 0.0
b, 21 AL 13 23 0.20%,
b ol Gath n7 e 0.17
[es A «| o/l itk 43 42 %
Cw] o0 fafh 73 1 o
. o] o dth "y s ‘:”;:
Mse ! o1 G | 42 Yy .
o] o &ﬂh\ 73 n2 :'_f:;?
€ al " 18 0.38%
qrvery 30°C (50°F) for each reference point.
bType of calibration system used.
Cl(ref temp, °FP +160 ) -~ (test thermom temp, oF 4+ L6O )]
h ref temp, °p *160 - 100<1.5%.

Quality Assurance Handbook M2-2.10
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N WET-BULB & DRY-BULB
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: + 3 C. (#£5.4 F.)
Date ©8-15-85 Thermocouple number A#
F
Ambient temperature _76 ‘F Barometric pressure 29,24 _ in. Hg
' Calibrator _P&J Reference: mercury-in-glass %22
other _ .
_ Reference Therﬁocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, | difference,
number (specify) F F o
Omegettm
] et sk 7% 7% 0.0
P W1 o sam 222 223 —ous ki
.| o eath aied 217 ':;":”
W, al| o st 76 76 -
bl O}l Bath 222 222 0.0
4“1 ol ésth 275 278 6.0
Dva e ] o1 6k - 76 76 0.0
<] or| Ban 275" 275 0.9
Wha e.{ o)1 Gath 7 76 0.0
b| on AN 232 224 -0.29%
' e ol Bath 275 27 -o.14%
8imehallle -
—_— . 7% 7¢ 0.0
. Dy, :. ':] ::: 222 2211 0.5 )
- B 4 P 274 a1 «.41%
w“ . : '16 76 0.0
b ) %ﬂk 202 221 0.5
De, :. :} :’:& 222 222 0.0
1. c ,': adl ang a7y 0.0
: . 7 76 0.9
W, - :;: 6:1“& 222 219 0.4
| e ot e 274 269 0.687,

Every 30°C (50°F) for each reference’ pomt.
1:'Type of calibration system used.

(ref temR, F a0 ") - (test thermom. temp, F + h60__)_]
‘ref temp, ‘F + ],60 100<1.5%.

N

l ' Quality Assurance Handbook M2-2.10
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IVPINGER! TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: & 2.0 F. '

Date of-i4-85 Thermocouple number m~#

Ambient temperature _ 7 °f Barometric pressure 29.24 in. Hg
Calibrator pe) Reference: mercury-in-glass #aa
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
-pointa Source temperature, temperature, difference,
number {specify) °F oF o
d| a. ;1 Bath, 76 76 ®.0
b. ol gt (eed) 54 54 0.0
c. ol Bath (iead) 26 36 0.0
digy A, oil Galk 7¢ 76 2.0
b- d.'l sﬁﬂ\ (l'COJ) 5‘, 55- -'0-‘?"
c. 0,1 Gath (iced) 3% M ~-0,20%
P a. | o &ath 76 7 0.0
3 . oc1 8ath(ced) 54 13 -0.49%
e, o Gafl, (iced) %% 7 -0.207,
By a.] ot Bt 76 7% s.0
b. oil “"*('m) 54 sY 0.0
c. o1 Bat (ied) 36 173 0.0
2 a. oit Bk 7 7¢ - .
b.| &) G Geed) 54 57 :-538779'-
c. o)) Balk{ieed) 3¢ 28 C 4o,

2Every 30°C (50°F) for each reference point.

b1[‘}(pe of calibration system used.

€f(ref temp, °F +1460 ) - (test thermom temp, °F +b60_1] .
ref temp, °F +L60 100¢1.5%.

Quality Assurance Handbook M2-2.10
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g
BOX TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: * g |, F
Date 08-14-3% Thermocouple number w4
Ambient temperature 77 °F Barometric pressure 29%.24 in. Hg
Calibrator »m Reference: mercury-in-glass #aa
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °F °F %
- F 3 q, O/t Sath T '?7 .
' b, o)y Btk 224 223 gnlo;
e.| o Gtk s 2_}7# oé,,; A
2 0. fath 17 y
1 oot et 224 223 0.157,
4 .| oil Bath M 17 0.0
n| ol esth 224 2a0 0.587,
. c| on Bath 275 274 0.1¢4%e
{ .4 "y a.l el :;1« 1; 7 0.0
b-{ o0 22 ) ,29
e| o1 sath 275 9%"2. g.jlll;?
35 o] ot edth 77 v 0.6
u| ol S 223 2a 0.0
el o1 Aok 276 276 0.0
*e af 0if Bath 71 7 0.0
: b| en Bath 223 233 8.15%
c.| oM duth 276 278 0,144
»7 a. | oy fofh 11 76 0.19%
b| 00 garh 223 azj 0.29%
c.| o1 eath 276 2 0.68%
ﬂs &, ’I‘ &ﬁ 17 7 & 56?
b, | o\ Bath 222 219 o'w:
¢, &t eath 276 249 aal/)
Jpare al o] Bath 1M 71 d.‘t-‘»’ﬁ .
b.| oil cath 222 222 A
c.| ol Bath 276 276 0.0
Hat Box a.| @i\ Bath 717 76 0.9 %
b ol Rath 222 =2/8 0.59).
e.| o gath 27 268 1.09%

aEvery 30°C (50°F) for each reference point.

b'.rype of calibration system used.
°F +460 ) - (test thermom temp, °F + L60 )

< [Lref temp,

ref temp, °F + 460

] 100<1.5%.

Quality Assurance Handbook M2-2.10
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