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 SHENANGO - TNCORPORATED 1  FEBRUARY 2, 1988

1.0 EXECUTIVE SUMMARY

Shenango Incorporated retained BCM Eastern Inc. to perform particulate
emission ‘tests on the Battery No. 1 Coke Push Shed Baghouse. Testing and
analyses were conducted according to EPA Methods 1 through 5 and 9 of the
Federal Register, VYolume 42, August 1977, latest revision.  The compli-

ance  11mits and measured particulate emissions were as follows:

_ﬁ‘TéstsNo. ) Compliance Limit Measured Concentration
o 0.01 gr/dscf © 0.0043 gr/dscf

2-. o 0.01 gr/dscf 0.0037 gr/dscf

3 0.01 gr/dscf 0.0028 gr/dscf

. Average o 0.01 gr/dscf : 0.0036 gr/dscf
2.0 SCOPE AND OBJECTIVES

The scope of .this proposal was outlined in BCM‘PﬁOPOSa] No. 13-8074-06
which 1is contained in Appendix A. The following parameters were deter-
mined for each test: : N -

Gas Flow ACFM and DSCFM
Gas Temperature : o
. Gas Moisture % by Yolume
*  Particuate Concentration - gr/dscf
. Opacity . 4

3.0 PROCEDURES

The field sampling program was performed on January 18, 19, and 20,
1988. The BCM test personnel consisted of Messrs. Paul Jadlowiec,
Anthony‘Porta,‘Danie]'Petrovay, and Thomas Emelo. Mr. James Iwik1 served

- 3s plant coordinator. The tests were witnessed by Messrs. Mark Hughes,
James Fanning, Carl Kaye, William Clark, Philip Lawrence, and William
Gubba, of the Allegheny County Health Department.
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3.1 EIELD WORK |
All tést_and analytical procedures and field data sheets are contained in[
‘Appendix B. ' ' : S

3.2 ANALYSIS |
- A1l analytical data sheets and calculations are contained in Appendix D,

- 3.3 CALIBRATIONS

Field equipment calibrations are contained in Appendix E.

3.4 PROCESS DATA

A1l process data are contained in Appendix F.

4.0 SUMMARY OF RESULTS

-Table 1 presents a summany of ‘the results of the barticu]ate testing.
The opacity observations are contained in Appendix C. The particulate
grain loading ranged from 0.0028 gr/dscf to 0.0043: gr/dscf. The average

- of the three test runs was 0.0036.gr/dscf. The compliance Timitation is
0.01 gr/dscf. N o : '
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e o TABLE 1

SUMMARY OF RESULTS
" BATTERY NO. 1 COKE PUSH SHED EMISSION CONTROL SYSTEM

i o ‘ | Coke Pu'sh ‘Shed Emission Control Outlet .
. Parameter Run No. ' Run No. 2. Run No. 3 Average
E Gas Flow (ACFM) 331055 320932 1 318752 | 323580
. Gas Flow (DSCFM) 318513 321363 . 295406 311761
i Gas Temp. (°F) - 68 59 82 70
i- Gas Moisture (%) 1.1 0.2 . 1.1 0.8
Isokinetic (%) 93 87 - 85 . .95
Part. Emission o o
’ (gr/dscf) 0.0043 '0.0037 ©  0.0028 - 0.0036
? * . . .
.
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 SHENANGO INCORPORATED .~ . 1 © JANUARY 5, 1988~

1.0 TECHNICAL SCOPE

1.1 PROJECT SUMMARY

;Shenango Incorporated requires partwcu1ate emissions testing on the coke:
- push emission stack at its Neville Island plant. The data collected will
 be used to determine compliance with Allegheny County and Consent Decree
_fregu]atlons. BCM Eastern Inc. {BCM) will evaluate: the particulate load-
ing “and opac1ty during the sampling" progranm, The following - proposa]*
presents BCM s approach to fulfilling Shenango s needs. o

1.2 PRDJECT PLANNING

- BCM w111 contact Shenango 5 personnel upon bid approva] to:

‘;Estab11sh lines of communication

« " Finalize the project obgectives to ensure agreement between BCH
and Shenango '

Ensure that requirements for samp11ng h111 be comp]eted by the
scheduled testing date (see Section” entitled Client
- Responsibility) Lo ' '

1 2.2 F1e1d Testtng Program

BCM w11] supp1y four. men to conduct the sampllng program in accordance

with EPA and Allegheny County requirements. Opacities will be determined

_ s1mu1taneous]y during each particulate test run: by EPA-certified visual
‘emissions observers. Two men will be required on the exhaust stack to.
perform the emission test. One man will observe. the exhaust stack for
f0pac1ty emissions .and one man will observe the push shed for opacity
~ emissions. and to coordinate the samp11ng activities. We propose to
sample and observe 24 pushes for a duration of 2-1/2 minutes 'per push.
‘This will provide a 60-minute sampling run and a minimum 50 dscf sample.
‘required by.  Allegheny County. If necessary, BCM can provide additional
‘manpower to comp1ete this project. . ‘

This program will y1e1d the following data:

Gas flow - acfm and dscim

Gas température - %
~Gas'moisture content - ¥ by volume - :

‘Gas analysis - % by volume €0,, 0,, and y,
Particulate emissions - grains/dscf '
Opacities - %
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BCM will provide the following options for Shenango' s cons1derat10n

Option 1 - BCM will supply four . men for two,. ten- hour days- td
conduct one sampling run, : : _

0pt1on 2 - BCM will supply four men for three -and one ha f, ten-hour
' days to conduct two sampllng runs, - '

Opt1on 3 - BCM will supply four men for f1ve, ten-hour . days to
conduct three sampling runs. - _ '

©1.2.3 ‘Data Evaluation and Report Prqparat10n

" BCM personnel will review and will 1ncorporate 1nto their written report_

the testing data and pertinent operating data supp]1ed by Shenango. This

| ‘report will include, but will not be 11m1ted to, the fol!ow1ng

:D1scuss1on of the sampling and analyt1ca1 techn1ques emp1oyed

~ Tabulation of field and laboratory data
A1l calibration sheets for each apprOprlate piece of samp11ng3
,equ1pment used in the program .

Shenango will receive five copies of the final: report for regulatory

 "agency and in-house distribution.

1.3 SAFETY

BCM personné] a]wéys endeavor to conduct field .activities in such a
manner as to protect themselves and others from accidents and injury.

‘When special safety equipment is required, the client should so specify.

BCM personnel use their own safety equ1pment (hard hats, goggles, etc )
un]ess otherwise instructed.

1.4 PROJECT MANAGEMENT

BCM will _assngn a prcject manager experienced in conducting similar
studies. Mr., Paul Jadlowiec, Pchect Scientist, 'is responsible for all
field testing activities involving the Air an]wty Sect]on. He will be
the primary plant contact. . :
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 SHENANGO  INCORPORATED. 3 | JANUARY 5, 1988

2.0 BUSINESS TERMS

2.1 COMPENSATION . -

" We propose that the outlined project scope be performed on-a lump -sum

basis. This fee is firm and cannot be changed unless it is mutually

~agreed that. the scope of work has changed from that outlined in this
~ proposal.. ‘ - ' : :

LUMP SUM COST

Option 1-- 1 TestRun . . . . . {‘ .
. Option 2'-'2 TestRuns . . . . . ;Ts.

Option 3 - 3 TestRuns . . . . . . .

T B Y

- Eie]dﬂDeTayS C e e e e e

Ahy’bi]]&b?e‘charges incurred by BCH prior to last-minute project post-.

ponement or termination by you will be billed at hourly rates plus -

-expenses, -in accordance with the BCM Schedule rof Billing Charges in-
- effect at that time. - S |

2.2 INVOICES

Invoices will ‘be submitted on a monthly basis for work completed and are

due‘Upon'receipt. Past-due balances are subject.to interest at the rate

- of one-and-one-half percent per month, effective: 30 days after date . of

invoice. . This represents an annual interest charge of 18 percent.

- If full payment is not made within\this schedulé; BCM has the option of

ceasing work on the project until full payment is received.

- 2.3 -HWORK SCHEDULE

Upon receipt of your notification that 3CM has been selected, we will
meet with personnel from your company ‘to finalize the project scope (if
necessary) and determine a performance schedule .and a target completion
date which meet your needs. The week of January. 18, 1988 is the tenta-
tive testing time, ‘ o -
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2 4 DELAYS/OVERTIME

;De1ays 1n prOJect completion caused by conditions beyond BCM's contro]

such as unfavorable weather conditions, partial or complete p]ant shut-
downs, strikes, floods, or fires, constitute a change of scope. We will
notify you of any delays and bill you for any additional work resulting
from such delays at the field delay rate specified in Section 5.0. -BCM
will build a temporary shelter on the 'stack to minimize any weather

delays.

2.5 VALIDITY
'This proposal. is valid for 60 days. Subsequent to. that date, BCM may.

review the basis of payment to allow for changing costs and adjust
startwng and completion dates to conform to. our. work]oad :

2.6 INSURANCE

JBCM will ma1nta1n insurance coverage in the- f0110w1ng amounts and, at the
:c11ent's request will provide a Certificate of Insurance so indicating:

- ﬂxpe‘omeollcy : f - Limits of Liability
‘(a) Standard Workers' Compensation - Statutory |

Employer's Liability S $100, 000

(b) General Liability

Combined Single Lfmit : $1,0003000 Each Occurrence
{Bodily Injury and Property Damage . ‘

(¢) Automobile Liability

Combined Single Limit $1,000,000 tach Occurrence
(Bod11y Injury and Property Damage)

2.7 CL;ENT RESPONS;B:LITY

To ensure that the perosed project is C“ﬁp]Gted succpssfully, it will be
the responsibility of Shenango Incorporated. to provide the following:

1. Plant liaison for the BCM field team for 'the duration of the
program
Safe access to the sampling locations

3. Pertinent operating data, if app]icab]e,jfor‘ihclusion in the
~final test report : i
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1.0 SAMPLING PROCEDURES -

. The following sampling procedures will be utilized during the testing of -

- Shenango- Inc.'s No. 4 Coke Oven Battery Coke Push Emission Baghouse Stack,

1.1 TESTING STATION AND TRAVERSE LOCATIONS

e

.

‘The following is an explanation of the Sampiing;points to be: utilized"

during the project.,

The 10-foot diameter baghouse stack test location is situated 12..
diameters downstream and greater than 2 diameters upstream of -the:
nearest flow distrubance, which yields a minimum requirement of: 12
traverse points, 3 traverse points per each of 4 test ports. The .
samples will be .pulled for 5 minutes (2 pushes at 2.5 minutes each)
at each traverse point in order to obtain the ‘minimum requirement of -

' 50 cubic feet. A total of 24 coke pushes will be sampled.

GAS FLOW AND GAS TENPERATURE MEASUREMENTS == -

The flow rate and temperature profiles for the :gas stream is measured
by conducting simultaneous velocity and temperature traverses. Gas

.~ velocity head is measured with. a calibrated "S"-type Pitot tube which-.

3

is connected to an inclined manometer. The static pressure is
measured using the same Pitot tube and manometer. A Chrome~Alumel
thermocouple attached to a digital potentiometéer is used to. measure

‘the gas temperature at each of the traverse points. The gas' flow and
‘gas temperature measurements follow Method Two' as- published in the -
Federal Register*, o S o | _

MOLECULAR WEIGHT DETERMINATION

A Bacharach Fyrite analyzer is used to determine'the'mo1ecu1ar.weight

of the flue gas. Fyrite Gas analyzers give accurate readings within
+/- 0.5% Carbon Dioxide or Oxygen up to 538 degrees. Readings are.
unaffected by most other gases. The average of three semples is used
for each test run. The following parameters are measured in order to
calculzte molecular weight: volume percent carbon disxide and volume
percent oxygen: the volume percentage of carbon moroxide and nitrogen
is determined by difference. These parameters are mzasured using the
principle of gas absorption. in specific absorbing solutions.

* Federal Register, Vol. 42, No. 160, August 18, 1977
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1.4 MOLSTURE CONTENT SAMPLING

-- iMc;'lilsfztu*"r_:éff s.a}mp'l‘i.ng is conducted emp.loy\i.ng the principles presented in
- EPA Method ‘Four. and concurrently with particulate sampling. Para- -

meters evaluated  in order to detéermine the gas stream moisture ..

- content are: sample gas volume, sample gas temperature, sample gas -

pressure, impinger moisture gain, and silica gel moisture gain. Some: -
minor ‘modifications are made to the Method Four train ‘to allow

- concurrent particulate and moisture content sampling; these modifi-

cations involve no deviations from sampling principles. Modifica- ..

- tions such as' the substitution of a glass fiber filter for Pyrex wool:

~‘as a filtering medium and the substitution of a calibrated orifice..

12.5..

for. ‘a rotameter as a flow metering device are incorporated.

DETERMINATION OF PARTICULATE EMISSION

‘The following method is used in  this ‘test - program. .~ Sampling
procedures follow -those described in Method Five of the Federal

_ Re?is"ter*. Due to space constraints, one exception to the Tmethod
W1l

exist. A heated teflon flex line will be used to connect the

| rigid glass-lined probe with the heated filter box.

* Tederal Register, Vol. 42, No. 160, August 18, 1_97 7
** Whatman Type 934 AH : | S

Approximately 200 grams of silica gel aref::weighed in -a‘:se.ale‘d

impinger prior to each test. Glass fiber filters**.(3-inch diameter)
are desiccated for at least 24 hours and weighed ‘to the nearest 0.)

~mg onan analytical balance. One hundred mi of distilled water is

placed. in each of the first two impingers; 'the third impinger is
initially empty; and the impinger containing the silica gel is placed
next in series,  The train is set up with the probe as shown in
Figure 1., The 'sampling train is leak checked' at the sampling site

prior to each .test run by plugging .the inlet to the nozzle and ..

pulling a 15-inch Hg vacuum, and at the conclusion of the test by
plugging the inlet to the nozzle and pulling ‘a vacuum equal to the
highest vacuum reached during the test run. . o '

The Pitot. tube and lines are leak checked at the test site prior ‘to -

and following the initial velocity traverse. '‘The check is _made by =
blowing into the impact opening of 'the Pitot tube until '3 or more. -
inches' of water are recorded on the. manometer and then- capping the

impact opening and holding it for 15 seconds to assure it is .leak

free. The static pressure side of the Pitot. tube is leak checked

using the same procedure, except suction is used to obtain. the 3-inch
Hpo0 manometer reading. Crushed ice is placed zround the impingers
0 ke2p the temperature of the gases leaving the last. impinger at
68°F or less. :

2
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. During. sampling, stack gas and sampling train data are recorded at
each - sampling. point and when significant changes in stack flow
cond1t1ons occur. Isokinetic sampling rates are set throughout the
1 sampling period ‘with the 'aid of a nomograph or calculator. -All
'_ﬂsampIing data are recorded on the Particu]ate Field Data Sheet,

.f1;5.] Sample Recovery Procedure

The sampling - train 15 moved carefully from the test site to the
cleanup area, Samp]es of the acetone and distilled water used .in.the
sample recovery are taken for use as blanks.: The volume of water .

from the first three impingers is measured. SampIe frac- tions are
recovered as follows:

Container No, 1 - The filter is removed from 1ts holder and p]aced in
"~ a petri dish.and sealed. _

Container No. 2 - Loose part1cu1ate and acetone wash1ngs from all
samp]evexposed surfaces prior to the filter are placed in a glass
jar, and sealed and labeled. Particulate is removed from ‘the probe
with- the aid of a brush and acetone rinsing. . The 11qu1d 1eve1 is
:marked after the container is sealed. =

- Container No. 3 = A minimum of 200 ml of acetone is taken for the
" blank analysis. The blank 1is- obtalned -and | treated in a similar -
~ manner as the acetone washing. o _

The silica gel from the fourth impinger 1s‘weighed and recorded on
the Particulate. FIeld Data Sheet w1th other pertznent data.

1 5.2 Ana1yt1ca1 Procedures

Conta1ner-No. 1 - The filter and any loose partlculate matter. from
this sample container are placed into a dessicator and desiccated for
- 24 hours and weighed to. a constant weight to the nearest 0.1 mg. .

Container No. 2 - The acetone washings are transferred to a tared
beaker- and evaporated +to dryness at = ambient temperature  and
pressures, desiccated for 24 hours to a constant «e1ght, and weighed .
to the nearest 0.1 mg.

Conta]ner No. 3 - The acetone blank is transferred to a tared beaker -
and eva porated to dryness at ambient temperature and pressure. The
blank- is ' then desiccated for 24 hours to a constant weight and
weighed to the nearest 0.1 mg.



- The. term "constant weight' means a-difference of no more than 0.5 mg
~or 1 percent of ‘total weight less tare weight, whichever fis greater,

'ﬁwdes1ccat10n between weighings. All analytical data are recorded: on

.- the.. Analytical _Particulate Data Sheet. Acetone blank data are - .
recorded on the Acetone Blank Data Sheet. . n R

1.6 -vrsm:ut EMISSIONS |

During compliance testing, visible emission . observatzons will: bes'madé 
‘s1multaneously by a certified observer us1ng EPA Hethod 9. S

1.7 PROCESS DATA

. ;Dur1ng comp11ance testwng, the following process data w1]1 be gathered andf
inserted into the final report: ‘

Da11y pusher lo

-+ Dust collector E&P recordings
Baghouse compartment APs
‘Inlet pressure on fans 1 and 2

between ‘two - consecutive readings, with no less than 6 hours : of




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

LANT _Shenangio
j " DATE 1=(7-%%"

SAMPLING LOCATION . F’us h Shed Baghpse Ouvtiet

~INSIDE OF FARWALL TO' ”
. OUTSIDE OF NIPPLE, (DISTANCE A) 12y 7A
INSIDE OF NEARWALLTO . o
OUTSIDE. OF NIPPLE, (DISTANCE B) - ’*d
. STACK LD., (DISTANCE A - DISTANCE B) LA ¢
1  NEAREST UPSTREAM DISTURBANCE __~ RO
NEAREST DONNSTREAM DISTURBANCE =2 2 Ji3) - | :
. CALCULATOR _ SCHEMATIC OF SAMPLING LOCATION
1
© TRAVERSE - PRODUCT OF TRAVERSE POINT LOCAT
POINT FRACTION COLUMNS 2 AND 3 . | FROM OUTSIDE OF NIPP!
KUMBER OF STACKLD. | STACKID. (TO NEAREST 178 INCH) |  DISTANCEB |  (SUM OF COLUMNS 4 & !
e O.04y | 1o’ 5.3 4,5 9.5
e O 86 ] 171,85 1 _22.0
3 0296 v 35.5" ' J’ ~0:0

P

1 el

EPA (Dur) 232
12
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Isckinetic ratio., percent
Particulate concertration. or/dscf

#articulate. emission rate,. 1o/hr

PRDER INFORMATIOM

Hart. comc., front nalrt, gr/oasct
Part. conc., back half, or/dscf

Soluble pack nalft, grr/dsecf

fl

1-19-u8
RUN &

26. 6
0. 0037

10.15

0. 00357 7
Q. 0OO107

Q. Q0201
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SHENANGU ‘
NQ. 1 COKE OVEN BATTERY.
PUSH SHED BRAGHOUSE

£PA METHUD. 3
BACK HALF ANALYSIS

DESCRIPTIUN

Duration of test. mire
Ury sample volume.

(meter conditions), cu. tt.
Rvarage of spuare. rocts or pitot
pressure differential. in. H2U
Uritice oressure drop,. in. water
Average stack temperature, deg. F
Average dry Das mEtEP‘IENDEﬂétuPE.

deg. £ a
COz ari stack Das, %

O in gstack pas, %

LU 1 ST&CK pas, %

N2 1 stack gas, %

arometric pressure, 1mn. HO
Stack pressure (abpsoiute), in. HAO.
Fitot correctaion tactor,
glmensionless -
bry pas meter correction factor
Diameter of wozzle, ir.

biameter of stack., ar.

volume of liouid collected

ar 1mpangers and silica pel, ml
Framt half particulate catch, mg
Back halTt particulate catch, mg
Total particulate catch, mp
Back halt scluble catch. mo

Area of the rozzle, sa. TT.

HArea of the stack. so. Tt. .

Lry molecular weight of stack gas,
lp/ip—mole

volume of liguwid ooliected. Ul . TT.

Molecular weilinht of Stack gas,
Ao/ Lol e ‘
Ury sampis volume ‘
{standard condltions). CcuUu . Tt.
Stack velacltv., Tt/sec

i

]

Il

I

i

1-&0-u8

RUN 3

120
1a. 2

1Q. 4

1y, 1O
10. 49
4. 37

. OOOSE
78, o4
=8. B4

. b2
&8, 7



SHENANGL- . R
NG, 1 UUKE UVEN BATIery - 1=-20=88

PUSH ShED BAGHUUSE = - - RUN 3
EMA METHUD D
BACK HALF ANALYSIS
SYMBUL DESCR1PTION ' VALUE
Qs = §&Stack pas flow, acfm = 318752, 3
Le(std). = Stack pgas Tlow, dsctm i =, CI5406. 3
T= = . fAiverape stack temperature, dep. F = 8. 4
Bws = = mMDasture content of the pas stream, = l. 06
: L % o ‘ ‘
o CO= = LU 1n statk pas, % = ]
. (= = 02 1n stacK pas. * - = 20,3
N = LU 1n sStack pas, % . = S
N2 = N2 in stack gas, % - ‘ = ' 73.1
_ II R = l.SC.\'Ki_LﬂEt- ic ratic., percent ‘;'3 = . YT
i" - _Uﬂs' L= Particulate concehtrationg Qr/dscf = 0. Quzs
= f = Partlculaté amission rate. lb/hr = ' 7. 05
' _PADER INFORMATIOM
: Cfn = PéTT-JCGﬂC.; Tront nalf;‘gr/QSCf = 0. DOE758
' Con . = Part. conc., back nailf, -gr/dsct = Q. 000023
? S0OLbn = Soluple oack nalft, ogr/ascf = - . 0001139
B : L e
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

"P‘.l'.a-nt ChenAnaG ' Date_ /- 25-8Fk Run No. 1

Samp]‘e location n‘lR&T-rer\..f EAain.,se Relative h\im’id_it_-y AIIO%:. : .
. . - T 4 ! ] . . s . .

Density of acetone -(jp_a) . 7847 o . 5 g/ml

. Acetone rinse container No. 544 ' L Bease -
Acetone rinse volume (Vaw) g2« ,2: /20 - . __ml
Acetone blank residue concentration (Ca) Re) B mg/qg
Wa = Ca Vaw pa = ( ) ) { ) = o - mg
Date and time of wt | ~2¢-8% __155) Gross'wt oo ¢SS mg
Date and time of wt 2- s_=z¢ o%12 Gross wt ;e gss.¢ mg

Average Gross wt 1o 2Sv. @ Mg
Tare wt (o0 ¥¥YG.{ .mg

Less acetone blank wt (Wwa) — mg
Weight of particulate in acetone rinse  Is.& mg
Water rinse container No. ‘ :
Water rinse volume (Viw) o C ‘ml
" Water blank residue conceéntration (Cw) ' B _ mg /g
Ww = Ca Vww.pa = { } ) ) = o mg

Date andé time of wt _ Gross wt mg

Date and time of wt . __Gross wt mg

Average Gross wt & B mg

Tare ' wt _ o mg.

- Less water blank wt (Ww) - mg

Weight of particulate in water rinse. : mg

Filter No. &/ o 5

Date arnd time of wt. [-25-%Y Yy Gross wt 3 v7.¢ _mg
Date and time of wt. ,.27-%%  O¥3s% Grcss wt A7 7.6 mg
. Average Gross wt 377.&8 mg -

Tare wt 3735.¢ mg
_ Weight of particulate cn filter{(s) /. mg ..

welght of particulzte in acetone rinse 158 mg

Weight of particulate in water rinse — mg

Total weight of particulate 16.9 my




METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

J Plant ~ -5/"7.5/.;/4'/.; e, Date /-3 & -&= Run No. 5{

Sarple location Al / Fo~wRy Rpa.- o Relatne humldlty Z /0% [a

Density of acetone (pa) _ 7947 g/ml
Acetone rinse container No. 2L ' ‘
_ Acetone rinse volume (Vaw) /52,0 - SR . -~ ml
'§ = Acetone blank residue concentration (Ca) ) - mg/g
3 Wa = Ca Vaw pa = (. ) | ) ) = ‘ [&) mg _
Date and time of wt " 1=R7-8F Qg Gross wt ggeor0.0 My
E Date and time of Wt  -p5-g% 1 £29 Gross wt gog2g. © Mg .
] Average Gross wt QQgd. o - mMg
- Tare wt ggygos.gs” mg
Less acetone blank wt (Wa) — mg
}V weight of particulate in ace‘.one I'J.I‘SG 1108 mg
' Water rinse container No. ‘
i' Water rinse volume (Vww) ‘  ml
4 Water 'blank residue concentration (Cw) ‘ . mg/g
Ww = Ca Vww pa = ( 2 G I | ) = ‘ mg
ot Date and time of wt S . Gross wt mg
i Date and time of wt Gross wt mg
' e ' ' Average Gross wt mg
T Tare wt . mg
g Less water blank wt (Ww) mg
Weight of particulate in water rinse B . my -
?
i
3
‘Filter No. 135
Date andé time of wt. ;-35-%w% O, Gross wt 2954, O mg
‘Date . and time of wt. . ar-sg3 1 SE  Gress wt oo v 5 mg
5 ' ‘ Average Gross wt 3775 mg
5 Tare wt 273.%35 mg .
Weight of particulate con filter(s) Relo mg
weight of particulate in acetene rinse 14,05 mg
. weight of particulate in water rinse = mg
¥ Total weight of particuvlate _ _;949¢&  mg

e
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METHOD 5 TRAIN AﬂALYTICAL PARTICULATE DATA

" Plant ‘5,4;)_),4,,/6_@- B Date SR8 2 Ruh No. g

Sample location 4:!:.’/ ,.m—:, i (_,.gu.,,,.t .Relative hum1d1ty L I.O_/a

- Density of acetone (pa) 7¢-J/ - _ g/ml
- Acetone rinse container No. FEY A ' ] .
Acetone rirse volume (Vaw) , 2cx/,2= Z-3 | ml
Acetone blank residué concentration (Ca) [ mg/g
Wa = Ca Vaw pa = ( ) | ) { ) = o mg.
Date and time of wt |-27-5%" OFHE Gross wt qq-g‘;,s'.g' mg
Date and time of wt - 27-8% 18534 Gross wt QHISS, 4 mg
Averace Gross wt F9I355. 4 mg
Tare wt g3y ¢ mg
Less acetone blank wt (Wa) —_— mg
’.welght of partlculate in acetone rinse 1o 4/ mg
Water rinse container No. ‘
Water rinse volume (Vww) ' _ ml
Water blank residue concentration (Cw) L ' mg/qg .
Ww = Ca Vww pa = ( Yy (. Y |« ) = mg’
' Date and time of wt _ . Gross wt mg
Date and time of wt . - Gross wt mg
‘ Average Gross wt . g
Tare wt mg
Less water blank wt (Ww) mg
‘Weight of particulate in water rinse mg
Filter No. 554§ ‘ _
Date and tire of wt. . (=35 -5 1€5% Gross wt . 37/ =7 -mg
Date and time of wt. 1= ~SY OfY o Gress wt 37/, % mg
‘ Average Gross wt 70,78 mg
Tare wt 2373, o5 mg
weicht of particulate on filter{s) -1 Y mg
Weight of particulate in acetone rinse 1C.4 mg -
Weight of particulate in water rinse — mg

mg

Total weight of particulate 104



METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA
Back Half Soludle

P-lan‘:t " 54.5-‘4&4,:);@ SRE Date _f-ns- Qo R_un'; ‘No. /

. .Sample Jocationf/ﬁqg—jg,;';/ Cazysvgs  Relative humidity £ /g %

- Density of acetone (pa) _ w77 o 9/ml
Acetone rinse container No. - _ B _
Acetone rinse volume (Vaw) g 2. 5= >3- ml
~-Acetone blank residue toncentration (Ca) \ o _ mg/g
Wa = Ca Vaw pa = ( ) ( ) { ) = N o mg
-Date and time of wt _, 54 Q%39 _ Gross. wt (00032.4 Mg
Date and time of wt' 1=37-g% 1575 Gross.wt 2.5 mg

Average Gross wt ___)oo 23,3 mg

Tare wt [OC0R9.9.5 g

. Less acetone blank wt (wa) mg.
Weight of particulate in acetone rinse 255 mg
F; 2t . Y] 1 water C otk e m

Tote b “m:j




METHOD 5 TRAIN ANALYTICAL PA.RTICULATE DATA
' Back Half Soluble

1 Plant '5/;5»»44&135- ' Date /-3578‘; - Run Nb._ R

l.- Samp]e ]ocat:on"’/g,;-rz,«-/ [395,_4,~: Re]atwe humdxty ary.

- Density of acetone (pa) ., 7847 . g/ml
- Acetone rinse container No. 2£4) | L -
1 Acetone rinse volume {Vaw) yz£. /= >z ' ‘ml
1 Acetone blank residue concentration (Ca) - o - mg/g
Wa = Ca Vaw pa = { ) { ) ) = R~ ‘mg
Date and time of wt . ;-27-g% __Og32 0ross wt iz 24,.3 MG
-'Date and time of wt 127~ £% i Soe Gross Wt _ ;.7 6346 Mg
T _ Average Gross Wt _ ey ¢3¢, o5 Mg
Tare Wt oi1035.95 mg
S Less acetone blank wt (h‘a) . mg
£ Weight of particulate in acetone rinse 3.0 mg
' 1y 1T 21 N wditr et l qTq‘I
% Tota | . g.91




HETHOD 5 TRAIN ANALYTICAL PARTICULATE DATA
- ‘Back Half Soluble T

<

1 p1ane Ldsssacn | Date fRE-52  Run Fo. 3

‘1. Sample location¥/ Ramety i acicyer Relative humidity £ /o%

o
Wa = Ca Vaw pa = ( ) A ) ) = < Mg

Date and time of wt 12885 s  Gross. wt_: 99 74%.3 mg
mg

i Density of acetone (pa) _vas7 g/ml
Acetone rinse container No. 2Z/ _ ' \ '

1 Acetone rinse volume (Vaw)_ £Gu/rn - £ 5 ' N . ml

| Acetone blank residue concentrstion (Ca) | _ mg/g

} Date and time of wt Jdyeey 1547 Gross wt oq;;e_/g‘%
: I N | Average Gross.wt _ 9o 744,302

mg

| Tare ¥t _ g9zyy. g5
Less acetone blank wt (Wa)  ——

mg-
mg

mg

" Weight of’-fpa'rt'ic-ula_te in acetone rinse /_;‘/;{
| a te fr 0 witer cateh 292
| | " ot I 437
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BLANK ANALYTICAL DATA

Plant Stepgnc - ProJect No. C¢- l—/:{/o-- 2‘7’\

_ 7
o _S:arnp’le'location Mo | + ¥ Y C._/l(l-?. Cw"t\ P‘u“"‘-”r\f P\J.bl) Shed BQCJAULJ)F.

“Type of blank _4—-!-'.1@
‘Container number 3 &/ o |
Liquid 1eve1 at mark-and container sealed /Yes Mo
[_)ens-‘l-ty o_f blank (pa) QO TYGT ‘ ' g/m] . |
BTank‘vbTume (Va) . L20C - ml
E.'_[-)_'a,;-tj.e“ a-nd.‘time‘o-f wt. /-37-§% C’S’QC{ Gr'o;‘s‘s wt. ]oo 77‘—76‘1 mg
"'“fDa‘te‘and t:i‘me of wt. i -37- ¥% 1505 Gro:ss. wt. 160780, cl 'ng
' . . ‘Average gross wt. 160 78’0.05 'ng-

Tare wt. jo0gg¢ Q¢ mg_. :

'k‘eig‘ht._of blank {ma) L~ O mg'--
Ca =_Mma = { ' ) - mg/

Remarks:

Signature of analyst _M%gu
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AIR QUALITY SERVICES IN C
4527 Clairton Bnule\.ard_ : REC E!VED

Pittsburgh, PA 15236

(412) 881-3630 -
- JAN Z €192

CM Ecitem lne,
“Pitsourgh

'RESULTS FOR THE ANALYSIS OF SOLUBLE AND INSOLUBLE SOLIDS
'~ BCM EASTERN INC.
3777 BAUM BOULEVARD
PITTSBURGH, PA 15206
SAMPLES COLLECTED BY BCM
SAMPLES RECEIVED:  JANUARY 25, 1988

R A g % S T G e e M R M S ME R R M M e T MR M S M M M M WS M WS MR R M EE M e e e

BCM AQS  SAMPLE INSOLUBLE SOLUBLE
SAMPLE ~ LABORATORY - VOLUME SOL1DS SOLIDS
I.0. NUMBER ML MG MG
BATTERY #1 . | |
RUN #1 42501 200 . 0.36 . 1.9
BATTERY #1 o o | |
- RUN #2 42502 192 .69 7.0
BATTERY #1 -
RUN #3 - 42503 200 0.24 5.1
BATTERY #4 - o
RUN #1 42504 200 0.16 3.4
BATTERY #4 - |
RUN #2 42505 194 0.28 3.2
BATTERY #4 | ‘ |
RUN #3 42506 196 0.36 15.3
BLANK 42507 156 0.12 1.7

S AL e W e S S R e e vk W M W M B S A e e v R R R MR ER ME EE Em A EE ER AR A e e e e o e

.THE DATA HAS NOT BEEN CORRECTED FOR THE BLANK.

- -qMﬂliﬁ_.nn-—frc.da‘r“_, . \JANUARY‘ ]988
*/QUALITY SERVICES, INC.- | BCMIN188-330
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Name of Cliam S A L9 t.u 7 o
Project f" [ <. 4 " “‘I’ Sh 4 FM'S':H.A (.1 %] byc_.‘fvw

C-( /C.‘, la"f'n.f?d;- — Bat. hud-(— A-"&‘-!sb

De'scfi'ptipn .

-‘-'ﬂ.SC’{‘_/ble, 6’&!1‘(

Olé’mj//mua! AR "Mj—/ﬂn

AV T >a-np/.e — BlgaK = -m"od
l YA -hlawhf'& Lc}: .=2|
‘1 - 6o — ey X :q,_- "’f

P e Gegyic? x acc)' T

. &:{‘P'ﬁr’nf ey

! g6 — [7emxac 7O
2 AY — [ Tepricix i = 0D
2 28— 17674156 )2 .3

BCM 17 -

COMPUTATION SHEET

| o. Numbercg
'Computod by f’ J 3
Che_cked by '

-ShcetNumbcr 1 of . 1

'Dato i

. P

S _G(;v\_F’/-éf'BlU»]-f-(

olu ble Blad i-<

.. h—]m‘?/l;) ¢ mid = /05’1’!0 nm?/

Scluble

| ke = Tode
19 —(iorrnTao = T A
2 (109 w2y 2 = g <

st —(lovyicy wo= .97

3‘/ - (iﬁ'“f)fiu"lxm) g e
3“ '—(JOWIU"Z# 19y = . €Y

15,3 — | joty ok 1% ) = 715 -
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* CALIBRATIONS
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Construction Standards:

-1, Dt - betééén_0.48 and 0.95 centimeters
. 2. Pa = Pb1,05DtIPZ1.500Dt

| 3:-_a1._a2 < 10°

5. 250,32 cm

6. W< 0.08 cm

Pitot Alignment Standards:

1. X 21.90 cm

2. Ip must be higher than Np

3. W 27.62cm
4. Z 21,90 ¢m

5, Y 27.62 ¢m

S PITOT CALIBRATION STANDARDS



S TYRE S é-now TUBE CAL'I_BRA-TFIOHIj-Stg_EET

“ Pitot 1.D, Ro, 5=/ Date _/~/6-8& - Performed 8y PJ

THERMOCOUPLE
A ' E— &

R o 6 ~ TYRESmTOTTUSE

o S TYPE S PITOT TUBE
. | . ‘ ; .
' SAMPLE PROBE [t— ¥ 27,62 cm (3 in) ——bm)

v= 37

>

Determined Coefficient &54



TYPE S PITOT TUBE CALIBRATION SHEET

Pitot 1.D. No. 5 =! Date /- /6-8% Performed By €I

Pitot Alighilent Calibrations

o “YVPE 3 MIYOT TURE

121 Hem (i) FORD, * 13 em (WA m)

1 SAMPLING ROZZLE

STATIC PRESSUKE

SAMPLING
SAMPLING DrENING lftAl 4

PRDSE ‘ ROIZLE

h _. 1 - mractenessune
: - ~ ~{ /or!mc PLANE
T TYPES ———— ) e —.

MIOT TUBE
ROZZLE ExTRY '
rANE \

- e

Is Ip higher than Np = Yes




TYPE S PITOT CALIBRATION SHEET .

Pitot 1.D. No. S . Date _ /- /£-%% ‘-Perfqm.digy_. P

‘ ‘..-... p

Construction Calibrations

U‘ ! w
. ASIDE PLANE

-1 " { "1'_1_"' y s ol ' TAAKSVERSE

o T LONGITUDINAL LI A ' £ _'_‘_ TeeE Axis. ¢ 9 . .
C . Tust Axs ¢ s s ‘ R

ST - . --—9--.- — - — | 5 . | I . . .

Cobte__ 08¢ om | al = o
Pa= /.Q\-G‘L.M . : S az = O

Pb = 'l._RG e

L

a1y

0
Q

Bl

el “.P:' N "-‘.I' “w.v.-rr-

0

O

-
"
o

B2




ek
. ]

THERHOCOUPLE CALIBRATION DATA SKLET

pné: I& 3 8'6 ﬁ‘hé-rmocob'p)e No.: J = /

"'pnbzem. '.rempeuture 8 !‘ Barometnc pressure:

29, 32, .

-Calibrator: P 71 Reference Hc.rcur)'-zn_-glass-: L~
' Other:
| - t Reference | Thermocouple
- Reference ' thermometer potentiometer _
point - Source*, | tempersture,. temperature, Difference,
No. ] _(specify) e | B ‘F _ A
L | Wt 2 B N s 8.
a 1. | %7 | 83 PR
2 . LN | i N foXs,
T Average
% Qiffer~ _
_ence H,. X )
¢ Source: 1) Ice bath  3) Bowine WATER éA"m

2) AnmieaT
Fercent éifference -
- Ref. temp. *F - thermocouvple temp. *r x 100
- Kef{. temp. °F R

4) HEATED O Bh'ml' -.
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NOZ2ZLE CALIBRATIOK

" pate l_.(—y‘.—g_gg;; Calibrated b}pr
. Wozzle h D o
identification . | Dy, in. | D,, in. | D,, in. Lb, in. | D
nunber 1 Py e

oy &d—ho»v | 220|220 [a19 [Loos laae

- 1 La2] .43 . o,
# ,7, &fﬁf { 1 &30 a2] _aa_o ool _,.:;Lao
.
i []

where:

‘.DJ 2 3\ = nozzle diameter measvred on a d:fferent dzaneter, Jn.
. h r [ L}

To)eunce = measure within: D 00) in.

4D = maximun difference in any two measurements. in.
Tolerance = 0.004& 3in. :

Dav.g = average of Dy, P, and p13'

Kozzle calibration éata.
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