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SHENANGC TNCORPORATED -1- December 27, 1984

1.0 EXECUTIVE SUMMARY

Shenango Incorporated retained BCM Eastern Inc. (BCM) to perform a
particulate emission tests on the Coke Oven Battery No. 4 Combustion
Stack. Testing and analyses were conducted according to EPA Methods 1
through 5 and 9 of the Federal Register, Volume 42, August 1977, latest
revision, with the exception of the use of a heated flexible probe
extension. The test results are to be used to demonstrate compliance
with limitations set forth by the Allegheny County Health Department.
The compliance 1imits and measured particulate emissions were as follows:

Test No. Compliance Limit Measured Concentration
1 0.03 gr/dscf 0.0147 gr/dscf
2 0.03 gr/dscf 0.0139 gr/dscf
3 0.03 gr/dscf 0.0151 gr/dscf

2.0 SCOPE AND OBJECTIVES

The scope of this proposal was outlined in BCM Proposal No. 10-8000-06-47
which is contained in Appendix A. The following parameters were
determined for each test:

Gas Flow DSCFM

Gas Temperature Of

Gas Moisture % by Volume
Particuate Concentration gr/dscf
Opacity %

3.0 PROCEDURES

The field sampling program was performed on December 11, and 12, 1984.
The BCM test personnel consisted of Messrs. Richard G. Beer, P.E., Paul
Jadlowiec, and Ms. Maria Buss. Messrs. James Schlaegle and George Manown
served as plant coordinators. The tests were witnessed by Messrs. John
Logan and Shanker Banninthaya, of the Allegheny County Health Department.
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Allegheny County Health Department 0
Bureau of Air Pollution Control
301 - 39th Street Bepu:y o

Pittsburgh, PA 15201-1891 ! Burcaw w0

Attention: Mr. Ronald J. Chleboski
Deputy Director

Dear Mr. Chleboski:
Enclosed is one (1) copy of the BCM Eastern Inc. final
report on the "Particulate Evaluation of Coke Oven

Battery #4 Combustion Stack".

Should you have any questions regarding.this report,
please call me at (412) 777-6654.

Very truly yours,
[P e “2 : 7 "
YT T e
James R. Zwikl
Director of Environmental Control

JRZ/bsl
Enclosure

Copy to: S. Copeland, EPA
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3.1 FIELD WORK

A1l test and analytical procedures and field data sheets, including
visual emissions data, are contained in Appendix B.

3.2 ANALYSIS
A1l analytical data sheets and calculations are contained in Appendix C.

3.3 CALIBRATIONS

Field equipment calibrations are contained in Appendix D.

3.4 PROCESS DATA

A1l process data are contained in Appendix E.

4.0 SUMMARY OF RESULTS

Table 1 presents a summary of the results of the particulate testing.
The opacity observations are contained in Appendix B. The particulate
grain loading ranged from 0.0137 gr/dscf to 0.0151 gr/dscf. The average
of the three test runs was 0.0146 gr/dscf. The compliance limit was 0.03
gr/dscf.
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SHENANGO INCORPORATED

COKE OVEN BATTERY NO. 4 COMBUSTION STACK

TABLE 1

SUMMARY OF RESULTS

December 27, 1984

Parameter Test #1 Test #2 Test #3
Gas Flow (DSCFM) 22,338 23,624 26,420
Gas Temp. (°F) 429 421 445
Gas Moisture (%) 12.5 1.7 13.5
Isokinetic (%) 98 94 98
Part. Emission |

(gr/dscf) 0.0147 0.0136¢ 0.0151
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SHENANGO INCORPORATED -1- NOVEMBER 8, 1984
TECHNICAL PROPOSAL

Shenango Incorporated requires testing on their coke oven battery at
their Neville Island plant. The data collected will be used for com-
pliance with County regulations. BCM Eastern Inc. (BCM) will evaluate
the particulate loading and opacity during the sampling program. The
following proposal presents BCM's approach to fulfilling Shenango's needs.

1.0 PROJECT PLANNING

BCM will contact Shenango's personnel upon bid approval to:
Establish lines of communication
Finalize the project objectives
. Ensure that requirements for sampling will be completed by the

scheduled testing

2.0 FIELD TESTING PROGRAM

BCM will supply three (3) men for up to two (2) days to conduct the
sampling program. A total of three (3) particulate samples will be
collected. Opacities will be determined simultaneously during each
particulate test run,
This program will yield the following data:

Gas flow rates - ACFM & SCFM

Gas temperature - OF

Gas moisture content - % by volume

Gas analysis - % by volume CO,, 0z, CO, and Np

Particulate emissions - grains/dscf and 1bs/hr

Opacities - %
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3.0 DATA EVALUATION AND REPORT PREPARATION

BCM personnel will review and will incorporate into their written report
all pertinent operating data. This report will include, but will not be
limited to, the following:

Description of work undertaken

Discussion of the sampling and analytical techniques employed

Tabulation of field and laboratory data

. A1l calibration sheets for each apparatus used in the program

Shenango will receive five (5) copies of the final report.

4.0 SAFETY

BCM personnel always 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 equipment (hard hats, goggles, etc.)
unless otherwise instructed.

BUSINESS PROPOSAL
5.0 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

Coke Oven Battery Sampling Program . . . .

Each additional hour (as per delays/overtime paragraph) will be billed at
. for a three-man crew.
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6.0 INYOICES

Invoices will be submitted on a monthly basis for work completed. Terms
are net thirty (30) days with past-due balances subject to interest at
the rate of one-and-one-half percent (1-1/2%) interest charge per month,
effective forty-five (45) days after date of jnvoice. This represents an
annual interest charge of eighteen percent (18%).

7.0 WORK SCHEDULE

Upon receipt of your notification that BCM 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.

8.0 DELAYS/OVERTIME

Delays caused by conditions beyond BCM's control, such as partial or
complete process shutdowns or irregularities, strikes, floods or fires
which delay the project's completion, constitute a Change-of-Scope.
Also, unfavorable weather conditions which BCM's Field Project Engineer
considers a threat to crew safety and/or sample quality constitute a
Change-of-Scope and will be charged at the delay/overtime rate. In
addition, the field work is based on 2 10-hour day (excluding travel).
Any hours necessary for the successful completion of the project in
excess of 10 per day will be charged at the delay/overtime rate described
in the compensation section. Any expenses jncurred as a result of
project delays/overtime will be billed at cost plus 10%. The BCM Field
Project Engineer will notify you of such Changes of Scope. At your
request, BCM will outline the type of shelter, as required, to minimize
weather delays. If the project is postponed within 72 hours of the
scheduled start date, you may be subject to a change not to exceed the
mobilization fee.

9.0 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 start-
ing and completion dates to conform to our workload.
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10.0 INSURANCE

BCM will maintain insurance coverage in the following amounts and, upon
request of the client, will provide a Certificate of Insurance so
indicating:

Type of Policy Limits of Liability
(a) Standard Workers' Compensation Statutory
Employer's Liability $100,000

(b) General Liability
Bodily Injury $500,000 Each Occurrence
and Aggregate

Property Damage $500,000 Each Occurrence
and Aggregate

(c) Automobile Liability
Combined Single Limit

' $1,000,000 Each Occurrence
(Bodily Injury and Property Damage) ‘

PROJECT MANAGEMENT
BCM will assign key personnel to the project who are experienced in

conducting similar studies. Their duties are briefly described below.

PROJECT MANAGER

Mr. Richard Beer, Section Manager, is responsible for all field testing
activities involving the Air Quality Section. Mr. Beer will be the
primary plant contact.

CLIENT RESPONSIBILITY

To ensure that the proposed project is completed successfully, 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

2. Safe access to the sampling locations and electric power (110V,
20-amp service) to within 50 feet of the sampling location
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1.

1.2

1.3

1.0 SAMPLING PROCEDURES

Testing Station and Traverse Locations

The following 1is an explanation of the sampling points to be
utilized during the project.

The test location is situated on the Number 8 stack of the Number 4
coke oven battery. The internal diameter as obtained from Shenango
is 9.19'. The test station is 7 diameters downstream and approxi-
mately 20 diameters upstream from the nearest flow disturbance,
which yields a requirement of 20 traverse points. We choose to use
28 points, 7 traverse points per each of 4 test ports.

Gas Flow and Gas Temperature Measurements

The flow rate and temperature profiles for the gas streams is
measured by conducting simultaneous velocity and temperature
traverses. Gas velocity head is weasured with a calibrated "S"-type
Pitot tube which is connected to an inclined manometer. The static
pressure is measured using the same Pitot tube and manometer. The
static pressure is measured using the same Pitot tube and manometer.
A Chrome-Alumel  thermocouple attached to a  THERMO-ELECTRIC
CORPORATION digital potemtiometer is used to measure the gas
temperature at each of the traverse points. The gas flow and gas
temperature measurements follow Method Two of the Federal Register*,

Molecular Weight Determination

A Fisher-type B, No. 10-605 Orsat analyzer is used to determine the
molecular weight of the flue gas. The following parameters are
measured in order to calculate molecular weight: volume percent
carbon dioxide (CO2), volume percent oxygen (02), and volume
percent carbon monoxide (C0); the volume percentage of nitrogen
(N2) is determined by difference. These parameters are measured
using the principle of gas absorption in specific absorbing solu-
tions. A 100 ml flue gas sample is drawn through the glass manifold
to the sample chamber by the use of the leveling bottle following
aspiration of the sampling line. The system is then closed by
adjusting the stopcock at the inlet of the manifold.

The sample 1is bubbled through three absorbing solutions which
selectively collect different gaseous components of the stack gas in
the following manner: carbon dioxide is collected in a potassium
hydroxide solution in the first absorber, oxygen is collected in a
potassium pyrogallate solution in the second absorber, and carbon
monoxide is collected in a saturated cupric chloride solution in the
third absorber. The volume of a specific gaseous component collected

*Federal Register, Vol. 42, No. 160, August 18, 1977

-1 -
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in an individual absorbing solution is determined by the change in
volume of sample gas fin the sample chamber after the bubbling
process is complete. Since the original sample volume was 100 mi,
any change in volume is also the percentage of the specific gaseous
component found in the stack gas stream. Temperature effects in the
sample chamber are minimized by a water jacket which surrounds fit,
maintaining the temperature at a constant level throughout the dura-
tion of the Orsat analysis.

1.4 Moisture Content Sampling

Moisture sampling is conducted employing the principles presented in
EPA Method Four and concurrently with particulate sampling. Para-
meters evaluated in order to determine 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 for a rotameter as a flow metering device are incorporated.

1.5 Determination of Particulate Emission

The following method will be used in this test program. Sampling
procedures follow those described in Method Five of the Federal
Register*. Due to space constraints, one exception to the method
w1il exist. A heated teflon flex line will be used to connect the
rigid stainless steel-lined probe with the heated filter box.

Approximately 200 grams of silica gel are weighed in a sealed
impinger prior to each test. Glass fiber filters** (3-inch
diameter) are desiccated for at least 24 hours and weighed to the
nearest 0.1 mg on an analytical balance. One hundred ml 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 A-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,

The Pitot tube and lines are leak checked at the test site prior to
and following the fnitial velocity traverse. The check is made by
blowing into the impact opening of the Pitot tube until 3 or wore
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

¥ FTederal Register, vol. 42, No. 160, August 18, 1977
** Whatman Type 934 AH

-2 -
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1.5.1

1.5.2

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 Hy0 manometer reading. Crushed ice is placed around the
impingers to keep the temperature of the gases leaving the last
impinger at 689F or less.

During sampling, stack gas and sampling train data are recorded at
each sampling point and when significant changes in stack flow
conditions occur. Isokinetic sampling rates are set throughout
the sampling period with the aid of a nomograph or calculator.
A1l sampling data are recorded on the Particulate Field Data Sheet.

Sample Recovery Procedure

The sampling train is moved carefully from the test site to the
cleanup area. Samples 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. Sample frac-
tions are recovered as follows:

Container No. 1 - The filter i§ removed from its holder and placed
in a petri dish and sealed.

Container No. 2 - Loose particulate and acetone washings from all
sample-exposed 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 1liquid
level is marked after the container is sealed.

Container No. 3 - A minimur of 200 m] of acetone is taken for the
blank analysis. The blank is obtained and treated in a similar
manner as the acetone washing.

The silica gel from the fourth impinger is weighed and recorded on
the Sample Recovery and Integrity Data Sheet with other pertinent
data.

Analytical Procedures

Container No. 1 - The filter and any loose particulate matter from
this sample container are placed into a tared glass weighing dish,
desiccated for 24 hours to a constant weight, and weighed 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 weight, and
weighed to the nearest 0.1 mg.
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During

Container No. 3 - The acetone blank 1is transferred to a tared
beaker and evaporated 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, between two consecutive readings, with no less than 6
hours of desiccation between weighings. All analytical data are
recorded on the Analytical Particulate Data Sheet. Acetone blank
data are recorded on the Acetone Blank Data Sheet.

Visible Emissions

compliance testing, visible emission observations will be made

simul taneously by a certified observer using EPA Method 9.

1.7

Process Data

The following operational data will be gathered and inserted into the
final report.

Stack smoke density chart

Waste heat pusher side chart

* Waste heat coke side chart

Stack draft pusher side chart

: Stack draft coke side chart
Crossover coke side pressure chart
Crossover pusher side pressure chart
Fuel gas pusher side pressure chart
Fuel gas coke side pressure chart
Fuel gas flow to battery chart
Waste heat oxygen level chart
Offtake main temperature chart

Pusher's report
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PARTICULATE SAMPLEI RECOVERY AND INTEGRITY SHEZT

Plant S__/)BMA&Q Sample date jJ}IIl?Y

Sample location £oKe¢ Brr Nu‘?’ f,S"l!ct’ﬁ(/:?‘?ecovery date '2 |
Run number / — Recovered by Etu! \}ﬂo_’ovuc,f £. Beer
Filter numcer(s) :;g‘f,

MOISTURE
Impingers Silica gel
Final volume (wt) 3¢0  m(g) Final wt 2é¢ ,q
Initial volume (wt) = mi(g) Initial wt QQO g
Net volume (wt) | 60 mi(g) Net wt . 1€.9
Description of impinger water C/far‘ '7)/. % spent
Total moisture 17¢,9 g

RECOVERED SAMPLE

Filter container number(s) _ B/ Sealed V‘GS
Description of particulate on filter R b

adnnd

~— N

.

Probe rinse Liquid 1eve1 &/
container no. )f marked L5
1

blank Liquid 1eveT
container no. - marked
Impinger contents Liquid level
container no. marked

blank Liquid level
container no. marked
Samples stored and locked

+
Remarks
3 LABORATORY CUSTODY

Received by Date

Remarks




B e L

PARTICULATE SAMPLZ RECOVERY AND INTEGRITY SHEZT

Plant Séman gQ Sample date /ajll/?‘-/
Sample location Qg, fot Mi 5‘&&‘?".5 Recovery date (;{Mﬂ

Run number Recovered by

Filter numbev'(s, 8 '1?

MOISTURE
Impingers Silica gel
Final volume (wt) _~ ODEE mi(g) Final wt 277 ,% g
Initial volume (wt) ___ SO0 ml(g) Initial wt 250 9
Net volume (wt) l£¢ mi(g) Net wt LT K g
Description of impinger water C/oge 25 % spent
Total moisture TS q

RECOVERED SAMPLE

Filter container number(s) . Ao Sealed ’”;’/;*5
Description of particulate on filter 2 . i

e

~— \

-

Probe rinse . Liquid level o
container no. ~ marked : VoS
1

blank Liquid levef

container no. o marked

Impinger contents Liquid level

container no. marked
blank Liquid level

container no. marked

Samples stored and locked

Remarks

LABORATORY CUSTODY

Received by Qate
Remarks




PARTICULATE SAMPLE RECOVERY AND INTEGRITY SREZT

Plant (?Axlrapzq,C . Sample date | - AR
Sample location J'r ¢' Latl A'a 9 Stack Recovery date 4z '~ '; v
T - ;
Run number e Recovered by '~ /", /.- Ly
Filter numter(s) s
MOISTURE
Impingers Silica gel
Final volume (wt) ’ ‘/07 mi{g) Final wt 271% q
Initial volume (wt) el mi(g) Initial wt S 9
Net volume (wt) 97T  nml(g) Net wt . 2%5.Y 4
Oescription of impinger water Clec O % spent
Total moisture ;'35!7 g

RECOVERED SAMPLE

Filter container number(s) \3=; Sealed 75
Description of particulate on filter [iw K

- = l - - . N
Probe rinse CA Liquid level U
container no. ). marked IR

1

blank Liquid level
container no. - marked
Impinger contents Liquid level
container no. marked

blank Liquid level
container no. marked

Samples stored and locked

Remarks

LABORATORY CUSTODY

Received by Date

—_—
Remarks




DRY MOLECULAR WEIGHT DETERMINATION

PLANT @ CAAnAD
DATE __/2//2/ 84
SAMPLING TIME (24-hr CLOCK) _ L2/ S

COMMENTS:

SAMPLING LOCATION _Kv % Cebe et Sapck
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) 2. (CAISS
ANALYTICAL METHOD _ DLW 7
AMBIENT TEMPERATURE __ & ¥ “F
OPERATOR __ Puy ] Jed low/tec
RUN AVERAGE MOLECULAR WEIGHT OF
ACTUAL | ey | ACTUAL ner | ACTUAL NET <oz..m=qsm MULTIPLIER m;n.u_%_w%ﬂona_e
GAS READING READING READING d
CO, Y. O “0 44100
02 (NET IS ACTUAL 0, .
reaDing minus actuaL | 1G-Q 120 /100
€O, READING)
CO(NET 1S ACTUAL CO |
READING MiNUS ACTUAL | [ 6.0 | .0 3100
0, READING) ,
N7 (NET 1S 100 MINUS A,
ACTUAL CO READING) /100
TOTAL g




<

-

TRAVERSE POINT LOCATION F OR CIRCULAR DUCTS

PLANT Skevrina o ,
DATE lo | CXIKR .
SAMPLING LOCATION o8 %% Bofec 33 7 {
INSIDE OF FAR WALL TO |
OUTSIDE OF NIPPLE, (DISTANCE A) * !
INSIDE OF NEAR WALL TO ‘ :

OUTSIDE OF NIPPLE, (DISTANCE B) NG |
STACK LD., (DISTANCE A - DISTANCE B) R = e j |
NEAREST UPSTREAM DISTURBANCE I
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR _ SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATIUN
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.0. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5
| G
LA—\ - Ok o .36 = 27k ~c" Go " _
L -2 .0(52 HC“ q.Gl = q N ‘_*c\ ' _
L *3 4 { Vgt = \( =z "
| —q L, 30, | P > 9 %" (g s
-5 =X I 322 35y | 4 77 %5
,L
—
|

4 Dun 232 o



VISIBLE EMISSIONS OBSLCRVATION FORM

0BSERVER_MAR /A ‘BUSS
ATE /R ////84—

/st TEST

FACILITY &uefianeo - 4 PATIERY STHCK

OBSCRVATION PERIOD: START: (233&
FINISH: 0936

(V8
o

Is+
OBSLRVATION POINT: HRKING Lor port-b

31

32

33

34

35

36

37

38

39

40

41

Rl

]
42 S5
43 01 O|
44 oo\
45 G
46 9
47 /01/0
48 CHEEKE
49 5 )
50 45 /1O

51

52

53

54

57

0 0
VRTH OF PIANT NEAR Uss auem | o,
SOURCE: 2 1O
DISTANCE FRoM: 350 ' 3 /0
DIRECTJON FRoM: A/ 4 10
BEIGHT: /00’ 5 ’o
wIND: 6 ig
SPEED: 0-5 MPH 7 457
DIRECTION: WEST 8 /9
TEMPERATURE: 38°F 9 /g__ t0
SKY CONDITION: CLOUDV 10 /5§
’ ul/81/51)5

BACKGROUND: SK'V 12 )OO /O

i 13 101/01/0

READING CONDITIONS: LA /R 16 1/01)0%)01/0

RSLARIZANIANIINY,

COLOR OF EMISSIONS: B/ACK 16 | /D1 /0170110

YANCE NN R

COMMENTS ; 8l (1514

1915 |5 |15

2010101015

SEESEISEININ

2|5 815 |5

2315 |5 |\F |\5.

‘- OF RCADINGS 2 207: /8 215 15159

'>. OF READINGS 2 60%: 0 ACHMEEES

MAX OPACITY: - 45 9, e | OO0

<AIUS: 27 Q 0 \5‘ 5

219 S5 15

";::;\TURE:%W@L 21 =N B Y IGH I3

50

SNSRI

GRIG GRS

&
Ggﬁahﬁﬁaa

a8l



A,

l VISIBLE EMISSIONS OBSERVATION FORM /angZ of /

0BSERVER Magra B,MSS__

DATE /2////3 v

rACILITY@g&/Awo -4 BATTERY STACK

(BSCRVATION PERIOD: START: (ﬁhz 7
FINISH: 1037

o Las | 30fas o] 15]307 ¢s)]
0BSCRVATION POINT: S9RKINIE AOT o |/ /S1/581/8 sl OO0
WRTH _OF AUAMT WEST 0F USS | /511514251 /48] 21010100
SOURCE: 21571 5 5 | 1S 2| 0|00 | O
p1sTANCE FROM: 350 31 /51 2201 /5] B OO0 0
pIREcTioN FrROM: AW o V1.5 /814571 25 w | OV IO D
HEIGHT: 100’ s 175 1151481/ 51Ol ool
VIND: 6 |R0|201/51/5] |l OO O
SPEED: 0-5 MPH RS VS USAVGE |0l OlOoIO
DIRECTION: JMEST s|/5|rolto)0 sllolD] O
TEMPERATURE: 43°F ol OIS 515 |0 |10 1010
kY CONDITION: CLOUDVY 10 1/0 110110 {/0] wl| DO 010
’ n {101 10110110 wlolo |0
BACKGROUND: _ S Y 12 110 10101 1O w]|0lolo| O
’ 13 1 /D1 A5 125140 wslOoIINRI O
READING CONDITIONS: FA/IR 14 1501351351 /5] lwlolol0l O
15 |5 ysig 1751 lwslol oo O
coLoR OF EM1ssions: RBIACK. 16 140|75183151 60 1S 101/
17 135135130130 071 )OS 15| &
| covMENTS: 18 RO (2015115 w0 10100
19 |45 /01 /0110 w| 01010\l O
20 {10 1 /O 101 10 50 SR GRIG]
215 |5 16819 s [201/01/01/0
2|5 |5 18 |5 52()0 1/0 110 1O
. 2319 |15 {815 ] 53 [/0 [/Q IO A5
\. OF READINGS 2 20%: 35 2151010l 0 so [AS /A 115
\,. OF READINGS 2 60%: [/ x5 10101010 ss YS 115 15119 |
MAX OPACITY: 75 26 | O 1O {101 6) 6 RO\ 2020|220
LRTUS: »10O1010]10 57 ROIADIRAR0
w2l OlO1Q]| O <5 1257125 OO0
| :cr;ATURI::%Md/ 20 O 010 |0 s0 | 0| 20| X0 RO




VISIBLE EMISSIONS OBSERVATION FORM

SERVER_AJARIA  RBiss

pATE /U/Ik4

;ACILITY(WE(MA@— 4 MTTERY STACK.
0BSERVATION PERIOD: START: /03&

FINISH: JONG

£age 3 of

13

30

L5

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

§ 11

53

57

0o 115 30]4s
03SERVATION POINT: PMRK/ING LOT 0[(20|20| 2020
WORTH OF RAMT, west oF uss | 1120115 /5] /5]
S)URCE: 21 /5175115120
DISTANCE FRoM: 350’ 3| ROI1A0| /5115
DIRECTION FROM: AJW) s 1151 /5| /5)15]
HEIGHT: 1 OO s 12020120120
VIND: 6 |20|20l120[20
SPEED: O-5 MPH 11/51/51/5115
DIRECTION: UJEST 8 |20120120120
MPERATURE: 4 3 ° F 9 | 2015 /5 1/5
sKY CONDITION:__ CLOUDY 10 { A5 |151/5 120
’ 11 | 20|20\ 2020
JACKGROUND: _ SK Y 12 |20|20] 20120
] 13 | 20| /5157|120
READING CONDITIONS: £A /R 14 157115 |15
s 1461151/0
LOLOR OF EMISSIONS: RBILACK 16
_ 17
(MMENTS: 18
19
20
21
_ 22
\ 23
"-. OI' RCADINGS 2 20%: 24
'.. OF READINGS 2 60%: 5
MAX OPACITY: 6
VLU ] 27
8
cuature: ) Bugd, 20

SQ




VISIBLE EMISSIONS OBSLRVATION FORM

BSERVER__MAg/a  Ruyss<

2N0 TEST

ME__/R ///,/5’4

CILITY SHENQMSD - 4 BATTEEY STHCK

JBSERVATION PERIOD: START:

FINISH: /Q_ﬂ

31

32

33

34

35

36

37

38

39

40

41

42

43

44

L45

46

47

L8

49

50

51

52

53

54

52

57

o
oe}

:3SCRVATION POINT: PARKING AOT 0
WRIH_OF PLANT WEST OF Uss 1
;2URCE: 2
DISTANCE FROM: 350’ 3
DIRECTION FRoM: A/ ©/ 4
KEIGHT: /00’ 5
~IND: 6
SPEED: O0-5 MPH 7 '
DIRECTION:  UJEST 8 145
"DPERATURE: 45°F 9 1510
skY CONDITION:  GLOUDN 10 | O Ol0
’ nlo0lSisls
sackGrROUND:  SKY 1215 IS5 15
! 131915114
:EADING CONDITIONS: FA/R 15 | S| 0) o O]
151 Q101010
:L0R OF EM1ssions: BLACY 1610101010
. 1710 1O 10| O
CMMENTS: 8| Ol OlO1 O
I0I1OIOLO
2010101010
210101010
- 210101010
; 231 Q101010
. OF READINGS 2 20%: 2% 221 0l OIO1O
. OF READINGS 2 60%: 0 s1 0101010
MAX OPacITY: ~ 459, e 1O 01O O
CAUs: 21010101 N
OI01D
/0|25 (25125

.:.\ATURE:%JAJ ([_{MAA/

2
D

{

SR RIS

S
S BRI

0

o1

QSL\QQ(}Hsb‘SQQQDO(’\C‘l{’“lEG\
GRIOPRORPRGR B Lhbbamnh
GO PR BRGR O Rk KR
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VISIBLE EMISSIONS OBSERVATION FORM
SERVER Maey  Buss
we_/2/11 /84
;ACILITYM&{ BATERY STHCK
4SCRVATION PERIOD: START: /a4 /
rinish: /3 H T a0l o
~SCRVATION POINT:/HRKING AOT ol 15 IS5 VS
LT _OF PLANT, WEST OF USS 1| 25105120120
:URCE: ’ , 2 |25 st ;Lo
DISTANCE FRoM: D90 3 120 1 20120145]
DIRECTION FRoM: AW (,_%4 3514514014
KEIGHT: 100’ 1 5140130145 | 53]
~ND: F 6 wb 4'
SPEED: 0-8 MPH 7 1380 20
DIRECTION: UWEST s |15 151 /51
-MPERATURE: 45 F o |10-l10Y10110
sy CONDITION: _CLOYPDY w0 | /OIS 15115
’ n 15151281 /5]
sackGrRounD: S K\ 2 |19 116 1101
/ 1311010 10 1O
.2ADING CoNDITIONS: FAIR wlol101010
1s | Q101 QLD
Lor OF EMissions: BLACK 16101 0101 O
17 O O Q (
MMENTS: w001 OO0
19| Q101010
2wl Olo1O 1O
210101010
~ 2|l 0l 0t OO
_ »nlololol O
. OF READINGS2 20%: DA 10101010
.. OF READINGS 2 60%: { 10101010
MAX OPACITY: 65 % 2 O OOl O
LUS: 2121 ort01 0
) O lol0l0
f‘.t;ATURE:%W(}@MA_— 20O O OO

/aage’ZO/L
ol 1sl30} es
w|lOlO| D] O
2101 Ol OO
21Nlo0l0i o
1 N2A N2 R2IN0)
wi QlOo |1 0\0
i1 0 10 1O
1lOlln O
lololo\O
3 OlO | O QO
30| 010 1 O
40 olol0
PMQ 0l0l0
1alolol0i 0
019 1SIT |
wl S VS5 15|
s51701101/01
w6 1101 101 101/
4717160 10115 19]
s | AA1/ 5 N3OMAET
49 | GONSE ARG N\ID)
50 [4D3535
51»3535075?5'H
5, 125 |AS |51 25
51125145 {25120
54 2047115
so | 5 |\5 |15 | KD
56 /5 1151/
INIICRV G
55/5’/5/5/5
gg,Lf/S/J'JO

e e - PRSI
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VISIBLE EMISSIONS OBSERVATION FORM Fuye 3 of .

OBSERVER _M%ﬁ Buss

oatE_ /2 1y [o4

FACILITY’S/feR, NEGD - STACK
OBSCRVATION PERIOD: syaRT: LZ?jQ/

Fvis: /$03 0 {15 30]4s ol 1530 ] .
ODSERVATION POINT: fARMIME o7~ 0 (20|20 20R0 0
NORTH 0F Piawr wesr oF yss | 1120120020 31
SOURCE: ’ 2120120|20115 32
DISTANCE FROM: 350 31V 5101010 33
DIRECTION FRoM: A ) 1010101 o 34
HEIGRT: )00 ! s1Q 1o Ol.s 35
WIND: 6| O] O O 36
SPEED: O - & MPH 1Ol elolo 37
DIRECTION: (JEST 1slOlolo 10 | 38 _
TEMPERATURE: - -4 3° [ 9115 1/57 /51, 39
SKY CONDITION: _CLOU DY 10 120\20] 10110 40
i ! n /o010t 10 41
BACKGROUND: S KY 2151010 o 42 _
! 1Ol 0lOolIO 43
READING CONDITIONS: FA/R L10lOlolo 44
15| Ololo 45
COLOR OF EM1ssIons: ALACK. 1610|100 lo 46
1Ol ololD 47
COMMENTS : 18l ololoip 48
11 010Iblo 49
2010 | 2D OIAN 50
21 51
22 52
23 53
"U. OF RCADINGS 2 20%. /3 24 4
"U. OF READINGS 2 60%: O 25 55
MAX opacrty: 20 Yo 6 ' 6
AATUS; 27 27
) 28 8
GNATURE: QQ%U‘% (1(54:(5&1 - 29 9




pserver_Mae EUS S

wre_12//2 [o4

3rd Run

WCILIYSHEN/ANGO ~ < PATERY SIACK

BSCRVATION PERIOD: START: /210
FINISH: /3 /D

0 115 ] 30]4s
BSERVATION POINT: APK MG K OT 0lo10O1010Q
WIH _oF FIANT WEST gF WSS 1101 0] Ol O
JURCE: 2lololol o
DISTANCE FROM: (350~ slpoplolol o
DIRECTION FROM: AW « | Ol ol Ol O]
REIGET: /00’ s Olplolo
IND: clolo|l0lO
SPEED: o- 5 MPH 110101 0l
DIRECTION: (JEST 8l O olo
EMPERATURE: 44°F sloplol ol n
XY conpIiTION:_CLOUDY wliololol o
nloIroltolo
ACKGROUND: _S/K Y vANoANolXel e,
WIAIAS /51 A5
EADING CONDITIONS: FA/R w5151 /51 /4
15 | A5 )51 /5
JLOR OF EMISSIONs: BLACK 16 |10 110115 | /5
/5 1I5[ 5115
OMMENTS : 1w (15115115120
19 101301 151 /5
_ 20 /S /A 115119
L 21 |5 1/5 120120
L 22 [20120120120
. 23 | 01201 20120
.. OF READINGS220%: &/ 26 101 201 20| 20
). OF READINGS 2 60%: O 25 Jo{j015
MAX OPACITY: &5 Yo 2613 91510
use 20|01 5 5]
N 28 419 19 110 110
onsture: Pl Lot 20 10] 181/51/

. 0] 151301 45
W sl /L as 145 110
ol /o105
3212514015040
L] 33135[30{20|33
3 4D | 5555150
35 125 120120
36101 2U 230,
37 | 20| 20|40120
3812012012020
301201 15| 151 /5
sl 5 1/S5 19178
41/5'52@%0‘20
42 10\ 10| /O
w3 1/0 15 (45170
sl g WS 1o i0
5101010
1o lsRNelle,
4110 OO
wlolO|Dl O
w1l 91O
ol OO @
s |O 1O 1ol O
2001010 |@
3|01 0101 O
| Ol 1010
510101016
Ol IO 1O
2101 0l0lo
el | OO 1O
sel Q1O O
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s

RS TASL AR K755 i e

VISIBLE EMISSIONS OBSERVATION FORM /aqfe 2 0ot 3
ossErver_ AMUR/A Buss
oAt /2 /72 /o4
FACILITY SYENANGO - 4 BiTTeel! STHEK,
OBSCRVATION PERIOD: START: /3//
Fivish: J4 /1 o 15| 30]as ol 15]30] 45
OBSERVATION POINT: FPARK/MIE ADT 0l0 101010 30115 /512020
NORTH oF PLANT wWEST 0F HUSS 110 1010 |0 |0l 20|20 15]
SOURCE: ’ 210101 01 O 32|10l ,01 10] 10
DISTANCE FROM: 350 7 sl OlplO1O 13{/0 | 10} /Ol 1O
DIRECTION FROM: A/ W « VOO0l nlae 3 110 1 101,01 O
HEIGHT: /00’ s |4 | /51 /91/5 15 1/0[ 10| /01 15
WIND: 6l /72120140160 e 5 1 /B IS A
seeen:_ O - & UPH Rev > 7 165 | 70| 60| 35 371/5120]2D1 2
DIRECTION: JEST. 8 120120120120 38 |01 L0251 29
TEMPERATURE: - 459 /= 1| 9l20l20li5 39 1251 2512513
sky connITIoN: (ULOUNY 10 { /5170110 |[0 s k3nl 30135
4 nlollojjoliol \ {al|AaslAanle514
BACKGROUND: S K'Uf 12 110} 101101 & REVP 0 l4n |40l 45 7
! 13 1/5° 135125 135 131701604040
READING CONDITIONS: FA /R 14 |5 25 1201200 4|30 3515125
' 15 |25 1251 2012 Ll as| 5101101
coLor OF EMissions: BLAK 16 120130 w6 110110 15 1B
17 12D 20120120 g 15 1olo
COMMENTS: 18 |0 | LQIADIAS |0 10 10|10 |
19 12913251251 35] w1010 C
20 | 25|35 128135 0Ol 00| O
21 |25 |35 |a51a¢ SiNolRelTelNS.
22 1257|125 135135 1O 100 O
_ 23 120120120135 1N ANolIINI@®,
\0. OF READINGS 2 20%: 24 |35 125125135 s |O1OlOl O
0. OF READINGS 2 60%: 25 135|25135 ss| Ol OO O
MAX OPACITY: 70%- 26 1201201 20| /5] s OO Ol O
LEATUS : 218151515 21O OOl O
‘ x1531515149 slO OO o
S CRATURE: W%A/ W 201515110110 ol O1O] 7




o e

[ VISIBLE EMISSIONS OBSERVATION FORM ine 3 of 3

#SERVER ___ MamA fAuss
L 1212 754
CILITY SHEMVA U iy — 4 6/1775@‘/ STHCK
sSERVATION PERIOD: sTART: 4./ 2
Finisu: (424

| 0o 1151 30] 45 0] i1sl30 ¢s
|sSCRVATION POINT: : [ARKING  JoT ol QIO 1O 0
KTH oF P[/IA/T WEST OF UYSS 11 Ol | clO 31
| “URCE: 21 01D OC1O 32
DISTANCE FROM: 35 / 3 {O1oley] © 33 1
DIRECTION FROM: A/ W sl Ol 0o 34
HEIGHT: 10G "’ 51010100 35
ND: s |OTCIO]O 36
SPEED: 0-5 MPIY 11Ol lo o 37
DIRECTION: _ UJEST 8| Ololol O 38
"MPERATURE: 45°F slolololo 39
XY CONDITION: CLOy DY 1010101 0l0O 40
) ‘ ' nliolOlolo 41 ]
i5CKGROUND: S U/ ipin s 1o 42
/ Bholsiolo 43
EADING CONDITIONS: FA/R uwlOlololo 44
15 45
JLOR OF EMISSIONS: /A ACK 16 46
‘ 17 47
ill‘.\f_"iEN'I'S: 18 48
19 49
20 50
_ 21 51
22 52
23 53
. OF' READINGS > 20%: O 24 4
.. OF READINGS 2 60%: O 5 5
MAX' opacITY: 10 %o 6 6
TUS: i 27 57
_ 28 8
SNATURE: 72 (v, Moo 29 59




APPENCIX C
CALCULATIONS



EPA METHOD 5 CALCULATIONS

Vm(std)=l7.64(71(Vm) Pb+{0.07355) (AH)
Tm+460

Vw(std)=0.0471 Vwc

Bws= Vw({std)
Vw(std)+Vm(std)

Md=0.44(%COQ)+0.32(Nh)+)0.28(%N2+%CO)

Ms=Md(1-Bws)+18(Bws)

Vs=85.49 CpvAT [Ts+4€0
Ps Ms

2
As= 1] (Ds)
(4)(144)

Qs=60 Vs As

Qs(std)=Qs(1-Bws)17.64 Ps

Ts+460
An= E(Dn)2
(4) (144

I=1.667(Ts+460) 50.00267 Vwe)+(( Vvm )(Pb+0.073554§H)ﬂ
Tm+460 '

® Vs Ps An

C's=0.0154 Wt

Vm (std)

E=0.00857 C'g Qs(std)

lb/mmBTUtlb(hr
mmBTU




]

BV

Plant
Location
Test Date

Run No.

Sher\anoo
[V

Vv éhﬁ“; Ve § Sten b
Do 1\ jqe
\

SUMMARIZED DATA

= /.00 Vm (std)
= 59.456 f Vv (std)
=937 in, ng Bws

= 0935 in. K0 Md

< 70.0 o Ms

= 1769 m1H,0 Vs

= S0 As

= /(.0 Qs
= 0, (sta)
= 50.0 An
=0.y4 1

e Y h,0 C's

= 43§ O E

= 2939 jn. g 1b/mmE Ty
= 110 ip,

= 0.520 jp.

e 150 min.

= 555 mg.

Date

Calculator !Oaul Jadlowrec

Dec 1t _19¢4

= 1090
= (.00

= 43,91c

- dscf

scf

wet-1b/1b-mole
dry-1b/1b-mole
fps
ft?

acfm

£ A2 338 dscfm

= :C)D'L.“

e VS
} 3 i
976
- . i
B

.

t 3

£12

gr/dscf
1bs/hr
1b/mmBTU



(EeY]

Plant- S henanee Calculator- Pav!l Jadlowi e
Location- M,4” Bat A § STack Date- O-ec !, 147"/

Test date- Dec UNCTR

Run No.- |

EPA METHOD 5 CALCULATIONS

Vm(std)= 17.64(l.0ot)( §9.456 ) 2¢94.37+(0.07355) (0.02¢< )= 58.31 dsct

70.0+460
Vw(std)=0.0471(17¢.9 )=_ §.,332 scf
Bws= F332 = .125
333 +5g.312
Md=0.44( 4.0 )+0.32( /5.0 140.28( — + Q00O )= 2928 1b/1b/mole

Ms=(29.2¢%) (1-.13s )+18( . 1A5" )=_ 27,87 1b/lb-mole

Vs=85.49(0.%%)( Q4% ) 22g.¥ +460 = 1/,090 ft/sec
(29.29) (27277

Bs= (M) ]]0)%= L6600 ft2
(4)(144)

Qs=60(/.2~2)( 5¢ Do )= 9% g6 acfm
7

Os(std)=( 43 96 )(1- 0125 )17.64 2929 =_22,338 dscfm
qr?'€+460

An=  (17) (520 )2_ . 06147 ft2
() (144)

I=1.667(43¥- +460) Eo.oozm( 176.5 ))+( {9456 (an37)4 (0.07355(0.43.3 77,67,
703460 = ' ’

C 130 ) (7,09 ) (aadq ) (.oowd )

C's=0.0154 <~-..., = 7  o- gr/dscf

Lozle
E=0.00857( ) ( )= 1b/hr
lb/mmBTU= 1b/hr= 1b/mmBTU

mmBTU



(Bav]

Plant
Location
Test Date

Run No.

vm
Pb
AH
Tm
Vwc
C0,
%0
%C0
%Nz
Cp
U/
Ts

Ps

Ds

Dn

Wt

Calculator i

Date

AL

cf
in. Hg

SUMMARIZED DATA

Vm (std)

Vw (std)
- Bws

Md

Ms

Vs

As

Qs

Q (std)

1b/mmBTU

E N
.

~

dscf

scf

wet-1b/1b-mole
dry-1b/1b-mole

" fps

ft2

. acfm

dscfm

ft

gr/dscf
1bs/hr
1b/mmBTU



BOV

Plant- :ﬁa” v Calculator- tee @~ tfon =
Location- .. R T Date- ..-* !
Test date- - -~~~

Run No.- -

EPA METHOD 5 CALCULATIONS

Vm(std)= 17.64( .. =) ( .~ ) =~ +(0.07355)( )= ~ ;> dscf
75.¢ +460

Vw(std)=0.0471( .- )= . -7 scf

Bws= T = 7

Md=0.44( » . )Y+0.32( ... )+0.28( — + S0 )= s l1b/1b/mole

Ms=( - 2~ )(l-" '3 )+18( " =7 )=_ 7=, 1b/1b-mole

Vs=85.49( " -~ )( . . ) /h .1 4460 = 12 2. ft/sec
Vizon ) Cagap)

as=  (m){ - 2= £t2
(4)(144)
- Qs=60(." '« YO .Y )= “u gl < acfm
Qs(std)= ( - D N O RN 117.64 AR = . dscfm

I=1.667( 2 ' +460) E0.00267( N ))+(_£c.5'v21 (-f»-',-‘:')+(0.07355('?—\?
. =1 +460 A. 7~
( ) ( ) (= - ) s )
C's=0.0154 -~ 7- = -~ - gr/dscf
E=0.00857( \ YO S oo )= 1b/hr

1b/mmBTU= 1b/hr= 1b/mmBTU




Bov

Plant- 2QFr €y

pocation=- fi. = DT AL s iR Date- Oe 27

Test date- D00 12 s
Run No.-

-
-~

EPA METHOD 5 CALCULATIONS

vmi{stdl}= 17.64(; - )( _"\f“'

Calculator- fou b Jedic. e

Lot
h

c) 20 #(0.07355) (e VE 0 0, dsce

x4 +460

Vw(std)=0.0471( <37 =)= /; i~ scf
Bws= ST = 10K

ICONT * 70 A0
¥d=0.44( ~  )+0.32( ... )+0.28( - + ¢ )=_</1% 1b/1b/mole
Us=( 292 ) (1=-D0n07)+18(0. 138 )= 2702 1b/1b-mole
7s=85.49(. <) (.7 ) -t +460 = j3.0(0~ ft/sec

Vs ) (i)

= (M) (o )8 Gl ft2

(4)(144)
1=60(i>c ™ ) o0 )= et Tie acfm
sistd)= (S=:n-! ){1-7 77 )17.64 1 =_J¢ 2 dscfm

‘n= ) (. <:\’)2= R & -
(4)(144)

=1.667 ("' . +460) [0.00267(;‘\5.-/ ))+( 7500y (Reo)+ (0.07355(iv

b

. » 7. +460

( i~ Y O v ) o aa ) (olasst
's=0.0154 "'f’ = R gr/dscf
=0.00857( o | G NAEETENN )= 1b/hr
-b/mmBTU= lb/hr= 1b/mmBTU

)



BLANK ANALYTICAL DATA

Plant N Ay e

Y e _..................T.........‘,»

Sample location A.-:/ At A oA ok

Relative humidity = /-

Type of blank A AN

Liquid level at mark and container sealed

wt. [00575.¢ mg

wt. [C715T5. O mg
LeTo0
wt. i7375, AVmg

wt. oY “77.7mg

Weight of blank (ma) -~ 5 mg

Density of blank (pa) T SN g/ml
Blank volume (Va) e ml
Date and time of wt. LAy v O Gros§
Date and time of wt. (2-20 -8y V3¢ Gross
Average gross
Tare
Ca = ma = ( ) = )

mg/g

Va pa T ) ( ) =

Note: In no case shall a blank residue greater than (0.01

mg/g) or 0.001% of the weight of blank used be
from the sample weight.

d

subtracted

. L4 . .
Remarks: — 55 e Tuh e a
7

Signature of reviewer

: > i
Signature of analyst »‘1L4( 7&V(Qﬁ¢ak
7




B L TP ——
7——'

METHOD S TRAIN ANALYTICAL PARTICULATE DATA
ACETONE RINSE

Plant ;)‘{;x“u - Run No. {

Sample location | .- s“:.-(‘f'l b N NTao ke
Relative humidity A
Density of acetone (pa) 7 A g/ml
r—_Sample Sample Liquid level at mark
type identifiable and/or container sealed

Acetone rinse e SRCIN

filter(s) Sz R
Acetone rinse container no. {1 pi
Acetone rinse volume (Vaw) Q)L ml
Acetone blank residue concentration (Ca) mg/g
Wa = Ca Vaw pa = ( )~( ) ( ) = = mg
Date and time of wt J2220-%y T viw Gross wt [ 8502~ mg
Date and time of wt A=Y e 1850 Gross wt |, 3. . mg

Average gross wt ;. , 3y %S mg

Tare wt (2.33.,¥ mg

Less acetone blank wt (Wa) O mg

Weight of particulate in acetone rinse 3375 mg
Filter(s) container no. 25

Date and time of wt LT N Uy Gross wt T mg
{ Date and time of wt 2.1 -»,:; (Lo Gross wt i2v¢. 7 mg
Average gross wt o2y, 5 ¢ mg

Tare wt <217y mg

Weight of particulate on filter (s) A3 XS mg
_n A

Weight of particulate in acetone rinse 3350V mg
—_— 20

Total weight of particulate ST 2V mg

Note: In no case shal}l 38 blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample

Signature of analyst RN \ /-1« S VR

Signature of reviewer




METHOD S5 TRAIN ANALYTICAL PARTICULATE DATA
ACETONE RINS:

Plant _NAo iy e - Run No. S
Sample location 4 .. -t RS S
Relative humidity T
Density of acetone (pa) RSP g/ml
- Sample Sample Liquid level at mark
type identifiable and/or container sealed

Acetone rinse Lo ey

filter(s) N Lo
Acetone rinse container no. I{ N
Acetone rinse volume (Vaw) SN ml
Acetone blank residue concentration (Ca) mg/g
Wa = Ca vaw pa = | )f ) ( ) = < mg
Date and time of Wt Qe L aey Gross wt 1401 mg

Date and time of wt {3=17- [¢ 4\ Gross wt

Average gross wt [[3Y0¢. & §mg

N -~

Tare wt | 2352 .39 mg

,

Less acetone blank wt (Wa) { mg
Weight of particulate in acetone rinse 74 mg
Filter(s) container no. /Y

Date and time of LA "2 Gross wt L3573 mg
%
Date and time of Wt o U /1N 32 Gross wt ,;!"3, LN mg

Q
Average gross wt H38 A mg

Tare Wt \_,‘ L “ ) mg
——— e
Weight of particulate on filter (s) 5.9y mg

Veight of Particulate in acetone rinse <93 mg

7 : - .~
Signature of danalyst {~Q¢zlf*}24jfi,q&ﬁ
/

Signature of reviewer




METHOD S5 TRAIN ANALYTICAL PARTICULATE DATA
ACETONE RINSE

Plant ;"V"ér‘an ¢ Run No. S
Sample locatio; N+ er A S Y
Relative humidity Sy
Density of acetone (pa) C 152 g/ml
r_—Sample Sample Liquid level at mark
type identifiable and/or container sealed

Acetone rinse g Yoo,

tilter(s) S, Ve
Acetone rinse container no. Py
Acetone rinse volume (Vaw) NS ml
Acetone blank residue concentration (Ca) mg/g
Wa = Ca Vaw pa = ( f( ) ( ) = mg

Date and time of wt [I1-2 -4 5.7 Gross wt STH5E j mg
Date and time of wt [2-2:-%4 /5 2 Gross wt ;03546 N mg
Average gross wt [C58¢ 5 mg

Tare wt j0{5/5. 75 mg

Less acetone blank wt (Wa) O mg

Weight of particulate in acetone rinse “4ji. 5 mg

Filter(s) container no. <«

Date and time of wt [l-/1- ¢ Q134 Gross wt £/33 % mg
Date and time of wt 3-17-8¢ 1 S17 Gross wt 413y mg
Average gross wt {33, % mg

Tare wt 4c5 ¢y mg

Weight of particulate on filter (s) A% 2 mg

Veight of particulate in acetone rinse <)/ mg

Total weight of particulate (LS mg

Note: In no case shall a blank residue greater than (.01 mg/g) or

.001% of the weight of acetone used be subtracted from the sample
weight.

Remarks:

Signature of analyst K 7$(Q’§igbhhc«&»
Signature of reviewer /




"0%H .0$°2-5°0 Jo uojamaqyes
JO sbuelr yy eyi1 seno S$T°03 uwyl saowm Aq Aswa U Isnw PHY e
‘uorITPPe upl ‘orquadesoe ey 60°r-65°1 vesmjeq MMIvA pHY obwieny 10°3 = ‘yoL
BN L2667 Puv 4,99 3w aye 40 W30 g0 N 2
—— seATS Jeyy 1713ue3e;31p sanesead 921510 = oMY — 0 03 N OJIVI = wamwn (4)
Qi Y | aowaav] [>T 3owudav
, e, )
{ ) (09p + ) { ) (09p + ) ( ) 0s°t
> ooy + "7 ( ) L1£0°0 (090 + ) ( ) )
) 9°C1
@Q¢ _”» G o0) 09 ¢ s () | Eb ] ooy e e ) P Y or Vo 0o 2
L& i){o9b &« T ) ( 1’0 ) L160°0 09 ¢+ "I Tk o
~ - o ey
Y (.7 o9y ¢ . 2bs) () | bvil ooy s vy TT Y e Yoo o 0s°1
2 LE AV losr » o) ( (') ¢icoo 09 + "I T X115 2Ty
© oA A = N 9°¢C . ,
¢ nil ) 09y s Tlrdtasnr) | Tu] qoew e D2y ST e 2T, AN P
PR BV I C TR {_0'/) (1to 0 (099 ¢« "IV C T T % P)
s . . 9 (1
Ty ﬁ (rar-y) 0 ¢ SNV Casnzd) [ Wb [ oo o« sv v ) ETTT ey Yy o
2 LS5 losr « i) (L) tTc0 0 09y + O T3 78T e /5)
BT I~ 9°t1 ,
o't ) “_ N A Y e T N W AY A T T R L e R Y imov) ‘o
e L (o9 ¢ - oy (V) ¢1toto 099 + ST " TT 7Tl ax )
oHY SNOILIVINYIVD NV - A SNOILVINYTYD ViVD HY
'83va 9°CT o
14g pexosy "a) o9 + %1y (%) v + ") g O (P, .
n WV cico'o = W9 P, oq A -4
1hg ‘o1wd . (092 ¢ 3) {099 + "3) (@ (A
. °, SNOLLVINIVS
2 Dl yo Qv e D)
gl <mb) >>1 .v..;.,i.w"\ .\_\J . ‘POPOSU 31 en(pe pue foanutm z Azeas jevwer 3w PO
ot 052
I P2 U U L WS R o P I ST PR IO s ot 00°¢
Sl 3P 1 Y 2 AR I I 2 0 T (BE IR ) R Tl Rt Y T3 T 051
J3EY ALK CSs ks, N 101 [T EA<TE BN AR oo LYY Al PEYATTRES $ 001
A Lr 2SS T I AN S8 [TEITYTEY DN RS T o FSE Bl s oo0¢ < $L°0
NN LTI BY oh 88T LT Lol naGog 4P 551 IR SRS TS T ] 50
[-]
% -Qu-o::i "5 "a LY qtb ov> «v> " ®a In in L Ya €3 L
Sx dl T W LSS 4 [ (W 3 |4 344 ‘ a3 . a3 | 20| otn u
seyouy * duay, | swnyoa e gl B s Fduey, | senton | e ¢33 o (R smn{oA| Bujaryeg
‘Outpuey [ 0N L. ) N L *Bay oy [2mN ) uti| 203 0m0u
1rvearvg | TN Ui | Teiajul Tvuyd TeraFur | TN 283emouny
SNV DEL GV SRNIVEROGL GV *ov3Td0
SIMOIOA SYD MIALIN 1SAL Awq SANMIOA SVYD MZLAN LSl 1M *
,m.w.\ ~ 'Y wamew T0mM00 JQ:JF_:.:JA : \.;JM\ yorna 40 5077 F] AJ5Cav

NOIAVEGXTVD WALISAS AD014IM0 GNY WALIN Svo Axqg




THERMOCOUPLE CALIBRATION DATA SMHLET

pate: ‘?!M‘{ 7-1
Andbient Temperature: 7ZS *F Barometric pressure: 29.48 * Hg
c.lx‘brator:_&u]_m_ Reference: Mercury-in-class: Yo ‘

Thermocovple No.:

Other:
Reference Thermocouple
eference thermometer potentiometer
point Source*, temperature, temperature, Difference,
NO. (specify) °F 2 %
1 QD 7.4 79.1 .l
2 <) 21 sad 42
3 @ 352 35/( O3
Average
- % Giffer-

ence <X

® Bource: 1) 3ce bath

2) AnmdieaT

Fercent 8ifference

Ref. temp. °F - thermocouple temp. °®
Ref{. temp. °F

8) BoiLinG WATER BATH
4) HEATED O BATH

¥ x 100



THERMOCOUPLE CALIBRATION DATA SEMLET

pate: 9 ‘25,[81

Thermocouple No.:

-

Ardbient Temperature: 776 *F Barometric pressure: 2aqu4g -

Calibratorzwm@_ Reference: Mercuery-in-class: Egs:

Hg

Other:
Reference Thermocouple

eference thermometer potentiometer

point Source®*, temperature, temperature, Difference,
NO. (specify) °F °F %

1 @ 77.5 8.8 1.7

a QD __ Q2 219 3.3

3 @ X5 367 o8

Average
. % differ-
ence l. 8

® gource:

1) Ice bath

AmBiEnT

Fercent Gifference

Ref. temp. °F - thermocouple temp. °F

3) BoiLiING WATER BATH
4) HEATED O BATH

Re{. temp. ¥F

x 300




GRS . TE NCoen o0 41 ATH FORN )
PRI B S ] F ,‘ T-LLH r u'p('),wv:{.L
Fitol tuhe see, sbly 1ovel? , _L/ _yes . _no
Prtelt dube opninns 4 2ped? yes (explain lelow) 7 no
vy = 0.0 ° (<10°), 0, = 0.0 ° (<10°), Bl = 0.6 ° (<5°),
By = 0.0 __° (<5°9)
VT L0 °, 6= _ /O ° A= __Y&cn (in.)
z = A sin y = 017 cm (in.); <0.32 cm (<1/8 in.),
W = Asin 0 = | 27 cm (in.); <.08 cm (<1/32 in.)
Py R cm (in.) Py { 55> ~__cm (in.)

Dt = ____i"'ﬂl cm (in.)

Comments:

Calibration reguired? ~yes .~ no

Quality Assurance Handbook M2-1.7




I . -2
. Dpr( : “),’"7/.“/
_— SE e P ATE FORN -
IR ! E .‘J v LTROFC Fee re b B IR0t (o
; "l\t 1”}\'0 kel ‘!_1]‘7]), ].4\(_‘_,]? / ) \'fE-S _ _ - no
Titot tvle cponinag A Sodz _yes (explain Yelcow) .~ ho
vy T Q.0 ° (<10°), 0, = _ 0.0 ° (<10°), Bl = 0.5.° (<5°),
Fo = 1.0 % (<5°)
VO % 8= 00 ° A= __ 45 cm (in.)
z = B sin y = O cm (in.); <0.32 cm (<1/8 in.),
w=Asine = O cm (in.); <.08 cm (<1/32 in.)
P e cm (in.) Py J X/ ___cm (in.)

Dy = _ 2 ¢/ cm (in.)

Corvnents:

Calibration reguired? ~ yes «~ no

Quality Assurance Bandbook M2-1.7




B ALANCE CALIBRATION CHECK LOG

Standard Weghts ( ma\

Jate io J SO ' oo aoco Soo 1 1,000 ‘;:o,ooo {.ro,ooo\

— < -

Urthy| 97 | 497 S | 1996 | 4904 | 1e00.5 Mool sacooo

| | ! L . . : l
i f ;*/‘.’&" \'/ < A L (;/‘.”\: . Iq‘! ';‘ .'-’~7~” o i IO AR Mg R I T
— T o 1
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BAROMETER CALIBRATION LOG

MERCURY TEST ADJUSTED
DATE BAROMETER BAROMETER (YES/NO)
25;}//'6—,/;,”—/ 2RI 7. 29.é% e
G175y . .54 21 Eé Ve
9(19/%4 29. ¢ 4 29. 64 Mo
S35 ]s - 29 3¢ 29.a5 RS




NO22LE CALIBRATION

Date__’_e//’/tfi Calibrated bypg,u{ Sh,dlggzlq

Nozzle
identification DJ' in.
number

D2. in. Davg

-y " oke Oven I&ef‘/‘f”
9::)? ?Ta’uk 4 ‘i Te of 127

LD, an.

D3. in.

Probe 7-2 | 524 |.545 !.5;\5 ,008 ' .5&8

[ ]

DJ 23 = nozzle diameter measured on & different diameter, in.
tee= Tolerance = measure within 0.001 in.

Probe 7-1 |/ §18 | 530 [, 53R | 004 20
|
|

where:

4D = maximurm difference in any two measurements, in. :
Tolerance = 0.004 in. '

D = average of DJ. Dz. ané D

avg 3°

Nozzle calibration data.



APPENDIX E
PROCESS DATA



2

[ !

" .

e . 4

z !

L . .
. .,l‘

.(‘\.-..,.‘_‘

» .

15

i et

[

-—— g P

t

e

!

TN = T o AT O g NAEHO. kD EIOUINET Sl gy _.mt&;.u RIIPRCEELES |
Sk o T I !
1% 5 ~
~

¢ Ke) QDD Y ce N ey
R TR TR T S e SR T T T TRy (R TI T
SRRV, PR T RSN S S e | T et T RN L R e

=~ SO T

i R v - ittt Rt AU I S

e e e B Al
e T - R e P dionintal IR ISt i N gl (S IRV ISeUuTl ER B ) .W. D
DT I s T e e SR RV Jhtiuist

Hpntl ISttt S IS s e e e e e e A =TT T TS e — ‘Mln
A miaing usiwiuiil ISR SIRELASS SRS SRS S  e—— - Imomo,il;«zr- - 3 ,
IV s -

R - . . o e .- | .
SR D 15 T ‘% u! anI' lil.tﬁmu DRI S RN o i, Mogateet Pkl I

= -4 RRGI RN Dyl DR P R ...wﬂﬂ. USRS P

Lﬁ‘il - ¥




3 ERANGE TNCORTORA T

‘ ee . : Ly T
P " -
[ AU i'U;ML NI I e I L* }nv e {U« I

2SR W TSR Ao,
PRy T AD R |
[p= g &5 /0 | Sl
138 85:%0 BlvysiRIO
P e o h QL Nt
2HipH T 7in yp e
NI M0 /9L
1y eas B 8nr
(B3 5519.70(31 O
A YO IO NS RY S
Iarl/n g0 116 AR 2 |
vy ol S7 L Lol

Loyl /é 75 50Es
}/—A’EL /17/""'7/ 1—5/‘/
j?

QO[O Ln &~ o |Poh—

—
O 0ol oy un e o fna

fn
ot

)
(")

et
Y

/v

129 sy

[
w

[
[=,]

et
~

5

[
L]

[ d
(=]

iy
]

[
[

g
(")

[
&

o

na
(o))

b
~

T\.’,k
Vel

w
=3

_COAL
_CHARGE
_SPILLAGE

_FOREMAN




ORPORA Tion

O Niw YUK

10
S
ONTRoys ¢

Ubiap

1
L
T
H
H

Sk o am Lot 4




Bivm ww

AHOA MIN O ARl
NOILYE04Y0) S10H1NGD JHdyys




LS CORPORAT),

ONTRO|
ALO NEW YQOiix

-
w
=]
@®

§

T S

RS
‘m\\\‘“\‘\%‘%
N\

WO
DRSNS
A \(3“%\
\@ \s

=N
\\\\@




=

H
i
¥
¥
.




1




N/

- o ,"t'!;
NQ 4 BLTTERY







" \\/ e i : ‘
z e ’ [

7 : A,

/ e 1 VO3
‘ e s and




) JUE SV, R N B e eem e ,l. ,.» Y — - e e B U T K T —
i - R T - . . b - ) . . - -7 T - - o — - - PP 1, P
¢ R B [ - - - = - - - s - s - 1 - R o R T mil&_ﬂur P IS
P P T = . P ol Lot = . L e Rt - - [ i L "R i o - rnnops | £ il
- orz Y y [ - T — _— Y e ", - - " ) - - ———
. . . - - h — ~. s g - g - e
“ - ) . N . | P \ : . S - T N ———— A ]
- - - - . .- - L B e s )
- = = A " 182
- - - .

~GRAPHIC CONT!




C: SHENANGO INCORPORATED ! . 322
YEVILLE PLALT - Yo7 d
BATTIRY te. H pustEss ripear  oimt M2 = [ 2 1085
7-3 7=/ -7
Pven | TIer e ";;D cvEn | TIME nee ';:5 lc\u. ner Ty
n. [FuskEY | oneRced| e NO. | PUSHED | CHARGED] p gy 2. lusHE g (e kGLD
1107012261202 | 1|Bglawenap|adot | 1 B |/f-061//:2/
2|38 27 2oLl AC 2 193R \yvlelpgp (9201 2 : 75MP
328 ool 3514 G2 3[Rl apleapnsiagn |l | 3 P03 |f2:2a]
4JsN9e 0 | 9./7 | 250 4 hudimipn 816|380 | 4 hd S5y
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