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SHENANGD INCORPORATED =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 resuits are to be used to demonstrate compliance
with limitations set forth by the Allegheny County Health Department.
The compliance Timits and measured particulate emissions were as follows:

Test No. Compliance Limit Measured Concentration
1 0.03 gr/dscf 10.0147 gr/dscf
2 0.03 gr/dscf 0.0139 gr/dscf
3 0.03 gr/dscf 0.0151 gr/dscf

2.0 SCOPE AND OBJECTIYES

The scope of this proposal was outlined in BCM Proposal No. 10-8000-06-47
which s 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 4

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 _ BEFU:Y oo
Pittsburgh, pa 15201-1891 : Bureay u -

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",

Shouid you have any questions regarding\this report,
Please call me at (412) 777-6654.

Very truly yours,

C‘:‘ e ‘3_ ) ‘ ke
".:_—.j_‘&_“ ) b (‘"\-.__.
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

All 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 thefthree test runs was 0.0146 gr/dscf. The compliance limit was 0.03
gr/dscf.
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TABLE 1

SUMMARY OF RESULTS
COKE OVEN BATTERY NO. 4 COMBUSTION STACK

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 11.7 13.8

Isokinetic (%) 98 94 98

Part. Emission
(gr/dscf) 0.0147 0.0135 0.0151
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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 1ines 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 COz, 0z, CO, and N
Particulate emissions - grains/dscf and Ybs/hr

Opacities - 2
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3.0 DATA EVALUATION AND REPORT PREPARATION

BCH 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 Tump 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 INVOICES

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 invoice. 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 Trregularities, 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 a 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 1incurred 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 wil) outline the type of shelter, as required, to minimize
weather delays, If the project s 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 cofpletion dates to conform to our workload.
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10.0  INSUPANCE

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

Iype of Policy Limits of Liability
(2) 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 wily assign key personnel to the project who are experienced in

conducting similar studies. Their duties are briefly described below,

PROJECT MANAGER

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

CLIENT RESPONSIBILITY

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

1.1 Testing Station and Traverse Locations

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

The test Tocation is situated on the Number 8 stack of the Number 4
coke oven battery. The imternal 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,

1.2 Gas Flow and Gas Temperature Measurements

The flow rate and temperature profiles for the gas streams is
measured by conducting simultaneous velocity and temeerature
traverses, Gas velocity head is measured with a calibrated S"-type
Pitot tube which is connected to an inclined manometer. The static

A Chrome-Al unel 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*,

1.3 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 (€0); the volume percentage of nitrogen
(N2) is determined by difference. These parameters are measured
using the principle of gas absorption in specific absorbing solu-

to the sample chamber by the use of the leveling bottle following
aspiration of the sampling line. The system is then closed by
ddjusting the stopcock at the inlet of the manifold,

The sample s 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




in_an individual absorbing solution s determined by the change in
volume of sample gas in the sample chamber after the bubbling
process is complete. Since the original sample volume was 100 ml,
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 it,
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 wmoisture
content are: sample gas volume, sample gas temperature, sample gas
pressure, impinger mofsture 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
wii'll exist, A heated teflon flex Vine 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 s {nitially empty; and the impinger containing the
silica gel 1s placed next in series. The train s set up with the
probe as shown in Figure A-1. The sampling train is leak checkecd 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 imlet 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 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

* Federal Register, Vol. 42, No. 160, August 18, 1977
** Whatman Type 934 AW

-2 -




1.5

1.5.2

Using the game procedure, except suction 1g used to obtaip the
3-inch H20 manometer reading, Crushed ice 1s placed a&round the
impingers to keep the temperature of the gases leaving the Tast
impinger at 680F or less,

During sampling, stack gas and Sampling train data are recorded at
each $ampling point and when significant changes in stack flow
conditions occyp, Isokinetic sampling rates are set throughout
the sampling perijod With the aid of @ homograph or calculator,
AN $ampling data are recorded on the Particulate Fielqg Data Sheet,

Sample Recovery Procedg[g

The sampling train jg moved carefully from the test site ¢ the
cleanup area, Samples of the acetone and distilled water used 1n
the sample recovery are taken for use as blanks, The volume of
water from the first three impingers i measured. Sample frac-
tions are recovered as follows:

Container No. 1 . 1he filter is removed from its holder ang placed
in a petri digh and sealed,

Jar, and sealeq and labeled, Particulate {g removed from the
probe with the 2id of a brysh and acetone rinsing. The liquid
Tevel is marked after the container is sealed.

Container No. 3 < A mining of 200 ml of acetone fs taken for the
blank analysis, The blank is obtained and treated in a similar
manner .as the acetone washing,

The silica gel from the four th impinger js weighed and recorded on
the Sample Recovery angd Integrity Data Sheet with other pertinent
data,

Analytical Procedures

Container No, 7 . The filter and any loose particulate matter from
this sample container are Placed into a tared glasg weighing dish,
desiccated for 24 hours to a constant weight, and weighed to the
nearest 0.) mg.

Pressures, desiccated for 24 hours to 2 constant weight, and
weighed to the fearest 0.1 mg.
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1.6
During

Container No. 3 - The acetone blank is 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 mng.

The term “constant weight® means a difference of no more than 0.5
mg or 1 percent of total weight less tare weight, whichever 1s
greater, between two consecutive readings, with no less than 6
hours of desiccation between weighings, A1) 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 drafi 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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PARTICUUATE SAMPLE RECOVERY AND INTESRITY SHEST

Plant ._S_})enangc) _ sample cate _J A8y |

Sample location Loke Bar My ¥ - Stacr i Grecovery date )2/

Run number . Recovered by ECU, d’n"'.’O\V'Q £ Beer

Filter numser(s) 3"4 .

MOISTURE
Impingers ' Silica gel
Final volume (wt) 3¢a__ m(g) Finalwe ___R66.,G g
Initial volume (we) Q00 m(g) Initialwe QSO 9
Net volume (wt) | 6o mi(g) Net wt 16.9 g
Description of impinger water _£;:ﬁfgr* wis 1 spent
Total moisture 17¢,9 q

RECOVERED SAMPLE

Filter container number(s) . Q< Sealed S/'e-S
Description of particulate on filter Rjg, k. L

L VL ¥

— L3

1]

Probe rinse Liquid level 'Y/
container na. [ marked : A
]

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

blank Liquid level
container no. marked
Samples stored and locked
. T
Remarks

i LABORATORY CUSTODY

Received by Date

Remarks




o s o ot ‘

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEZT

Plant .S)dmﬁm O Sample date /a/H/?‘f

Sample location Qg, Lot &1-$’hm"f b.X Recovery date zg[u[ﬂ

Run number Recovered by

Filter number(s) 37? '

MOISTURE
Impingers Silica gel
Final volume (wt) DG £ mi(g) Final wt A1 & g
Initial volume (wt) _ _S¥DO m(g) Initial wt 250 g
Net volume (wt) | ¢ mi(g) Net wt 178 g
Description of impinger water C:/fQV* '7Sf % spent
Total moisture R 9

RECOVERED SAMPLE

O e

!

Sealed <’

A

Filter container number(s)

Description of particulate on filter |2 'c ik —
— a\ .
Probe rinse . Liquid 1eve1 )
container no, ~ marked SN
1

blank Liquid 1eveT
container ne, — = marked
Impinger contents Liquid level
container na. marked

blank Liquid level
container no. marked
Samples stored .and locked

1
Remarks
LABORATORY CUSTODY

Received By Qate

Remarks




P]Qﬂt O"'Vl‘al aC

PARTICULATE SAMPLE RECOVERY AND INTEGRITY trEST

Sample date ! -

- /v: /;,L’

Sample Tocation _L; - L:m'!‘j,‘r.? Stach Recovery date '~
Run number A Recovered by S A Ly
Filter number(s) 2 ey
MOISTURE
Impingers Silica gel
Final volume (wt) 'fo-’ m(g) Final we LT
Initial volume (wt) el mi(g) Initial we Ze s
Net volume (wt) - mi(g) Net wt o N '.‘l% '/
Description of impinger wateyr Clecn = (o) 2 spent
Total moisture . 15.7 9
RECOVERED SAMPLE
Filter container number(s) hg’; Sealed 7'4’5

Description of particulate on filter

S A

lﬁlu.( K

. .
Probe ringe

Liquid level .

container ng. RS marked Te S
1

blank Liquid level
-ontainer no. - mirked
Impinger contents Liquid level:
container ng. ___ marked

blank Liquid leve)
container no. marked
Samplesg stored and locked

. 1
Remarks
) LABORATORY CUSTODY

Received by Date

Remar-ks




PLANT .@.\;Q: o2

DRY MOLECULAR WEIGHT DETERMINATION

COMMENTS:
DATE _/2//e/8 9
SAMPLING TIME (24 CLOCK) /2 ¢/S
SAMPLING LOCATION _Av % ek tlep Sack
SAMPLE TYPE (BAG, INTEGRATED, CONTINVOUS) 2. (= fr2cc
ANALYTICAL METHOD _O W7
AMBIENT TEMPERATURE G ¥ “F
OPERATOR __ POu ] ed lewtec
RUN ! z 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL :
GAS e | M7 1 qeaoma | MET | peaoine NET VOLUNE Mg, 15/Ib-mote
QQN N\. c n\. Q 2\—8
02(NET Is ACTUAL 0
READING Minus acTuaL | 1G-Q |11 5 32/100
CO; READING)
COeT 15 AcTuaL co .
ReApNG s acTuAL | /6.3 | 5.0 /100
0, READING) _
N7 (HET 15 100 MiNUS 2100
ACTUAL CO READING)
TOTAL




TRAVERSE POINT LOCATION FOR CIRCULAR DpUCTS

) l
PLANT ._S_\knmﬂmc.r-a l I

DATE lo]CX/%2 _— ‘ — o
SAMPLING LOCATION M\\ 8] — 7 I,:

INSIDE OF FAR wALL TO
OUTSIDE OF NIPPLE, (DISTANCE A

INSIDE OF NEAR WALL TO ;
OUTSIDE OF MIPPLE, (DISTANCE g) §ot l

STACK L0.. DISTANCE A - DISTANCE ) & 3 VXA

NEAREST UPSTREAM DISTURBANCE _

NEAREST DOMNSTREAM DISTURBANGE

CALCULATOR _ SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLLNNS 2 AND 3 FRON OUTSIOE OF NIPPLE
NUMBER OF STACK 1.0, STACK 1.0, (To NEAREST 173 INCH) DIWAHCE B (SUM gF COLUMNS 4 & 5
5} 02k W 230 > al " | . Gy k" _
-2 LO%2. 1" e = g - aq ¥

L =3 AT | lo.0o—> \¢* 2
| -4 L 230, [ M > 5q " lo 75

—=5 342 v 2= 954 [ J 11 %
ll— i
i
|L
|
e ————
e ———— - —
B —
"""‘-..___
— | ;j

LRy g3z




VISIBLE EMISSIONS OBSZRVATION FORM

Isr TEST
oBSERVER_MAR/A  Birce
wE__ /2 [y Jes
FACILITY €0 - STHCK
0BSCRVATION PERIOD: gTaRT: 0836
FINISk: 0935
'"‘"':: 0 1151} 30] 45 0115130 1 ¢s/
COSERVATION POINT: BIRMING Lo ‘portd o Qloilolo o NN I |\F
WRTH OF PLANT NEAR udss M | 1lo|0lo]o ald |55 |s
SOURCE: 2 /0 1/0],0|/0 209|185 |25(45
DISTANCE FRoM: 357¢) ' 31/Q0 1401 /0] ;0 3345 145130134
DIRECTION FROM: A « 110 [ /0110 10 3 120 2D /A (/5
HEIGHT: /00’ S1IO|/5 105115 35 /8] 45T A5 L4
WIND: 6 IS /515 175 J-26 20| 157 45| 45
SPEED: 0-4 MR 1 VS 1 /514571 /5 |7 ) AT] L1 /5] 141
DIRECTION:  YEST 8 1M 1451151 44 |51 10l 10l70
TEMPERATURE : 2B°F o 1/5 1 0Vio | /5] 32110110101
SKY CONDITION:_CLOI/NY 10 /O 115145(/5] 01,01 10] &
’ L /5151515 a9 || 5| F
BACKGROUND: _ S K'Y/ | 12 1010 110 IR N
’ (13 1/0 10140 /0 $3l1O | D olo]
READING CONDITIONS: [ )7 1 /0110101 ,0 “lolololo|
15 ’0/0/0/9.__~ 510104515
(OLOR OF EMISSIONS: B/A( w010l 20010 ]S 1571515
— i 15141515 /51 1/0]/0
CMMENTS: HICECHE RS K w8l1/01S | 514
— 1916 |5 (s |5 91\ |5 1515
- 2010101015 sl4 1487 1/10] 10
_— 2185 |S|&|S | s11/0 |10 W5 Us
—_—— 2|5 515 [ 5 210 A VS 145 15
_ 2319 1.5 [\5 |5 531201 0] 45| 447
"+ OF READINGS 2 207, /@ 2|5 |5 |55 SIS IS ST 15
"- OF READINGS 2 60: o) sV IS 150 s [AS) /871457 /51
MAY opacITY: - 45 9, s 101 0Ololp 6 /5 20&7@@
LTS ANPANOINA N 7 [A0(20| /51/57]
— _ l»ls s ) 8 1/S | /5120 20
::::arunn;% 218155 5 | 0 |20)/5/5) /15




ﬂ VISIBLE EMISSIONS OBSERVATION FORM Fage R of /

wserver_ Mogsg  Buycs
wit_ /R /1[5 €
PCILITY SyEnAAGO ~ 4 BA 771-'% STho
0BSCRVATION PERIOD: S$TART: (D937
FINISH: 037

- 0 115% 30) 45 0115130} ¢5]
0BSERVATION POINT: S9RuIplC AT 0 | A5 /81 /51757 olp|lOlOol
WRTH _OF AT UWEST oF uss | 1 /51451740 75t 210101010
SOURCE 2|\ 51 /58 151 1S 210|000
DISTANCE FRoM: 350’ 3VAT120020] /57 BIOIO10| 0
DIRECTION FRoM: AJUW/ o L A8 /810471 257 AN22ARsRTONND)
HEIGHT: 100’ s 1151157 /4 sl 0l plolH
KIND: 6 {0\ 20145 /5 10101010
SPEED: Q-5 MPH 1| /51 /505|457 YAloAKodlolle)
DIRECTION:__WEST s|/S1rol10l/0 8121010 O
IBPERATIRE:  43°F 9 1 /0 S5 OO0 I1010)
XY CONDITION:_CLOUDY 10/01/10{101/0 $wlOIOI0| O]
Lu Qi wlinl 10 wl Q|0 | Q
| BACKGROUND: _ S ¥/ v/ 12110 110101 1O wlOlolo|o
’ | 13 110 1 /51251 4.0| aslolpnliplo

READING CONDITIONS: £/ /R 14 1501351351 15] wloIl0lO
_ _ L1545 U815 - Ls|lololoTo
(oLOR OF EMIssIoNs: RBIACK 16 140|75183150 w6015 101 /0
- 17 135135 13030 SAFIIRGHN MKy

| (OMMENTS 16 |0 (20] 57115 48 oOlelo
(19 115 1 /01 /010 w0101 0lO

_ 20 1/0 1 /O 10] 10 ol QO 1A lS

a5 |5 |53 s11/01/01/01/
- 2219 |5 |5 [5 52 /0 1101106 /D
— (2319 |5 {9 ]&5 s3 (/0 1/0 10| AS]
Vi OF READINGS 2 20%: 35 21951010l 0 se [AT /R 1 I5 | 45
“i. OF READINGS 2 60%: |/ s1010 1ol ss VS 1151 M57115 ]
MAX OPaCITY:  75°%) e 1O O 1O 6 RO | 20120\ 20
L ATUS: 2101010 o 57 QAN IRA0
—_— - |l Rlolo| O 58 |A5 |25 NI 0
RaTURE R ALa Yiga 29 ‘0 Q1010 50| 0| 20|20] 20




VISIBLE EMISSIONS OBSERVATION FORM fagc 3 of

(BSERVER sS

wik__ 2/ u feq

W InHENINS0 - & BiTTERY SAcK
OBSERVATION PERIOD: START: IQé:&

FINISH: /OGS
- 0 |15 ] 30445 01151301 ¢s

(BSERVATION POINT: BaRK/NE Lo 0l20120l20020 0
ORTH_OF AAMNT, west oF uss | 1| ao 1S /51 /57 31
{OURCE: | 2145125115130 32
p1sTANCE FROM:__ 350’ 31201340| 45115 33
DIRECTION FRoM: AJW) - «1181/57| )51 135] | 3¢
HEIGHT: 100’ s 12012012020 3s
VIND: 6 1201202020 L3e
SPEED: Q-5 (P Y 11151/51 /511 37
DIRECTION:_ UJEST 8120120120120 38

IPERATURE: 4.3 ° 9 12005 145 /5 39 )
SKY CONDITION:__CLOUYD Y 10 1 457[151/5 |20 40
' 11 | 20120 20020 4
JACKGROUND: ___ SK Y/ 12 | 201202020 42
yj 13120 /5145 |20 43
KADING CONDITIONS: LA /R 1 | 91/5 115 g 44
s 145005110 o Lss
‘OLOR OF EMISSIONS: _BIACK 16 46
. 17 47
 [s4ENTS: 10 48
19 49
— 20 50
—_ |21 51
—_— [ 22 52
—_ [ 23 53
eoor READINGS > 20%: 24 1 54
"+« OF READINGS 2 60%: 25 22
MAX OPACITY: 26 - 6
NS ] 27 57
—_ 8 8
:fzrmunn:mm 29 50



VISIBLE EMISE

IONS OBSERVATION FORM

1BSERVER__ AMa p,p _Rus<

ATE /2,/// /24

JBSCRVATION PER1OD: START: l(ﬂ

N0 TEST

PCILITY SHENAMS D — BATTELY srick

Fish: /240 ., 0 30 45 0]15)30] .5
3SLRVATION POINT: RARKIANS AOT 0l/ 44571 /5] |30] 258125 do45
GRIH_OF PIANT whexr oF yss LI A5| /5] 48] AS] 1 40140/45| |
$OURCE: ’ 21 /57 /0170 32 40\_3Q__2.Q£Q 5

DISTANCE FROM: ___ 350’ 3170 [0l 10 33120) 20] 20 20
DIRECTSON FROM: A/ ) 40 Ol /0 3[R0 20| 20|20
HEIGHT: 100! 51 /0 151/ 3512012012020
JIND: 6 1/9 10145 1/5 3620 /5 1157115
SPEED: 0-5 MPH AV VLA 2149 /51 /47145
DIRECTION: __ Y JEST~ — |8 [ 151 5151/5 210110110110
JMPERATURE: 45°F 9 Si15 10 /0105 |5
SKY CONDITION: _CLOUYDN 1010 | OlOI|O w51 101 /0] 10
’ ulols 155 allo lin |5 1\.5
HCKGROUND:_ SKUY 125 | Jls 15 25 N5 1Dl10
’ BISISIAE 14 315 15 (0010
“ADING CONDITIONS: FA/R uld |0l olo ZASHICHICEYS)
150003 +slolOlolo
“iOR OF mM1sstons:_BLACY s 1O1O10 LlOololo
1210 1010 | O |0l ololo
LMMENTS ; w]Qlolol o w10 |0]5
—_— VIO IOoINntln 9IS 1/o0linl 10
—_— 2010101010 s0l/0) /0|15 15
— 2101010] 0 SUVSING NG
— 21010100 s21 /01 101 10] 10
— 231 01010l s\ 010lo
7+ OF READINGS 2 207: ¢ 24 OO0 |0 lo]lalo
'~- OF READINGS & 60%: O s1O01 010D s1O1Q1nlo
MAX opaciTy: -~ 459, 261010101 sl 0145 |5 |5 ]
CUS 21010101 N s7]8 1918 [10] |
— - ARe1XsXI5) el /0170 | /5] 15
Ratore: Ak m ) g 201 /0|25 (25125 o [/ | 151/5)15




T VISIBLE EMISEIONS OBSERVATION FORM pRrge 2 of 2
sserver_MAga Luss
ALE /2/1/ /24 |
fACILINdE/MM f BATER 2 W
wSERVATION PERIOD: START:
FINISHLS_%L‘ o lis | 30]as ol 3530 ] s
SCRVATION POINT:/HRKIGE AOT ol T\ U5/ 10|O1O| 0l O
LT _OF RANT, WEST OF USS 1 | 25105120 120 2101 0l 0lO
L:uncs:' ’ 2|28 25120201 2iplolol O
prsTance rroM:__ 380 3 |20 | 20120125 nlolol{olo
DIRECTION FROM: AW |« 135145140140 wl O\ 00
HEGHT 007 [ s|40la0l45 55 010 0lO
1D ' e les]60len 14 | OlpnlnlO
SPEED: 0-8 MPH 7 180125130 A NolNoRK RN
DIRECTION:___ yY/EST 8 |KS 1/51/51/57 ARVAN2 AN PAN)
“MPERATURE: 45 F o |0 110 Q|10 301 Q10 12
5y CONDITION: _CLOYPY 10 [ /O /912571 /9] wlolol|o!0
’ u WS BeIS LLalololo
SACKGROUND:_S K w |15 1151010 2|lo101010
4 13 110 Q10 w0195 |F
“ADING CONDITIONS: FAIR 110101010 MR GACHIGH!
| lslolololml | es)01101/0] /O
3LOR OF EM1ssions: BLACK 61 O] Ol OO 4 U110 0] /
121 Ol0I0 1N 4 /0110115 | 15
{MMENTS! |00 IO s | AB1/SN3ONSAT
19510101010 49 | GOSE\FE T4
w0l OlOIO | O 50 6'0‘@5'_ 35
— 210101010 rﬁ_ﬁiﬂ 45| 5T
n|lolololO 57 |25 |AS 125125
Bl lolol 0 53125149 125120
© . OF READINGS 2 20%:___ .3 10101010 5. ROI20 457115
‘.. OF READINGS 2 60%: £ 51010100 ss |5 |15 1/5 | RO
MAX OPACITY: 63 %o 26101 Q10| N s6 [2OV/5 115145
iUS; @A Rs1NelNa) o )OI E1AS]
. 210101010 AL IS /5] 5]
f?,‘;ATURE:M_ 210101010 so |45 IS INS120)
!




T T—— B S,
VISIBLE EMISSIONS OBSERVATION FORM faﬁe 3 of .

OBSERVER__AJ4 2/4 Lyss
ot /2 /) [o4

FACILITY SrA U Msp — STHcK
OBSERVATION PERIOD: graRT: A34€ 2

FInisH: /€03

0 15| 30]as 0] asla0 | .
OBSERVATION POINT: fBANME AO7~ 0 1R0(20( 20 30
NORTH oF Piawr wesr oF 25 | 1120120120120 3
SOURCE: ’ 2120120120115 2
DISTANCL FROM: __ (35() ’ 3|9 1010|0O 23
DIRLCTION FRoM: Aw) O 0ol o 3¢
R X 10 1ol Ol 35
WIND: 61O O 0 36
SPEED:___ O~ & MPH 1101 olofo 37 .
' DIRECTION:_WEST lslOlolo 38 i
TEMPERATURE: - -43° [ 9 1/91/5115(/5] 39
| SKY copITION:_CLOU DY 10 {201 20! /0140, 40 |
| ! — lalolio 0 41 |
BACKGROUND: _ S KY 2IS1010 o 42 _ |
! ANoAN2lNe)Ne) 43 |
READING CONDITIONS: FA/R “1 01010l 44
sl Olololo 45
COLOR OF EMISsions: ALACK 1810101010 46
, 17 Oloif 47
COMMENTS ; g8l Ol 48
— elO 1 O[6 0. 49
. 20| DOl 50
- | 2 51
—_— 22 52
. 23 ' 3
"W. OF READINGS 2 20%: /33 2 4
"O. OF READINGS 2 60y: 8] 25 55
MAX oracity: _ A0 Fp 6 ‘ 6
SATUS ] 27 57
— 28 8
“ICRATURE: <YMV, %L«M_e 29, 50




{BSERVER R/ SS Srd Run

ATL /J;//;.‘L,/M
WeILINYSHEN/ANGO ~ ¢ PATTELY STACK
BSERVATION PERIOD: START: /2/0)

FINISH: A3 /D

0 115t solust 0] 1s )30 ] &5
BSERVATION POINT: ANoL /MG K OT clolololo] ¥ /A1y /510
I8 _of ANT wzsT g yss | al ol ol olol | aliolioliols
JURCE: ' |l 21lololonlo 1 32125 140150140
DISTANCE FRoM: (350’ ilololol o [ 33 35130120130
DIRECTION FROM:_ A/ W/ «1 0lol olo 3% 40 | 5555|850
HEIGHT:___ /00 101l Ol | 351235 | 0120120
IND: | 6elolo]l 0|0 36 |02 2020
sPEED:___ (- & MPH 1lololplo | 37]120|20140120
DIRECTION: {)EST" slolol Olo 3812012014020
EMPERATURE: 44°¢F slolol ol m 39 /5| /5] /5
XY CONDITION:_CLOUDY (10101 QI O] O L w0 |45 1 /5 )9 |15
nlpIololn al/q &Q__&
ACKGROUND: _S/K Y 210101NI10 | 42] lel\o| 10
WA /5 A L«3l/Q 1/9 /0
ADING CONDITIONS: FA/R w1/ /S| /8] 45 AR R~ R®,

18 |41 5] 15745 5101010
SLOR OF EMISsIons: OLACK 16 |10 1101151 /5 Ll 10 1oln
1 18115151 /5 21010106
MMENTS : | e K515 1520 1AN2ANoA el Re)
- 191201201 /151457 w910
| (20 /S /8 1 /514 o RNolNoAN®)
(2 | /5 29 120120 a0 1ol O
- 22 20120120120 01010 |@
- 23 |A01A0| 201 20 salRIOlO| 0
. OF READINGS220%: (&) | 26 0| 20] 20| 20 21 010 1010
J. OF READINGS 2 60%: 0 _{zslaolloliol 5 ss10O1o &)
MAX OPACITY: &5 Yo s 19 |9 J 10| 1O 10O
LETUS: 210101515 2100101 o
—_ ] 2819 [5110 12, a2 | 010 1O
“onature: . lava, Buoid 201101 1£]/1571 /. sl QIO O




—— ¥, bl el i <3 e
Al A il i

T VISIBLE EMISEIONS OBSERVATION FORM /aqje,? ot 3
osERvER_ M4 R/A Buss
DATE /2 //2 [o
FACILITYSHENANGO - 4 BaTTEktt STHEK,
OBSERVATION PERIOD: START: /3//
Fovisi: J4 11 0 11s | 30fas olasfan} as
OBSERVATION POINT: PARKING ADT ol 101010 ol 18] /15120120
NOBTH oF PLANT wEer 0F 4SS 1101010 |0 1120|2020 /5]
SOURCE: ’ 2101010l 0 2101,0[10] 10
DISTANCE FROM: 35() / sl0lolo|o B0l 1ol ol 1o
DIRECTION FROM: A/ W O 0| Inlao 3 110 | 10 IQ..L%
MEtanT:__ /00 s U 1e7al/a| s |v0]10] Jol 15
WIND: 6 | /9120140140 L35 /51 15 /A
seeeD: O~ 5 MPH Revo 2165 |1 701 601 35] 371751203012
DIRECTION:_JAEST 8 1.20(20 10|20 38 |0 10| 251 25|
IRPERATURE: . 4.5 ° [ .| 9 laolaolis|r5] 49735 a5/25]3
sky connrrIon:_(Lg Ny 10 (/510110 |10 r 40 kK30l 30|35]35
! ul/ollol/el0 a1 A5 50165140
BACKGROUND: S KU/ 12110110101 &) REVPRL 4 140145 7
_ ’ 13 1787135125 |25 :3]70160|40/40
READING CONDITIONS: F7] /% 14 | A5 20! 44 \30 | 25135134
' s |25 1281 20l20] | LaslzssTmlin];
COLOR OF EM1ssIons: BIACK 16 {0130 A0 6 110110 15 |5
| 17 1AD|20120120 ald 15 | olo
COMMENTS 26 120120120145 ] 10 10 010
(19 1297135125| 5] w1001
[ 20 {25125 125135 01010101 O
21 135135135128 11Ol OO O
| 22 125725 |35]39] 220|010 O
— | 23 120 (201 201385 | 1010010
N0, OF READINGS 2 20%: 24 135125135125 w0100l O
%0. OF READINGS & 60%: 25 125125(35]12.0 ss| Q1O OL O
MAX OPACITY: 70%- 26 1 20|20] 20} 15| 6O OOl 0
VIATYS ] 12716151515 571101 OOl O
— 8131518515 slO 1 DO o
sonature: yFpveas Hogy 200 51511011G ol OlO] 7




n- VISIBLE EMISSIONS OBSCRVATION FORM F,?e 3 ot 3

8SERVER ___ Maw4 LHuss
L 12/ /54 |
WIS U er — 4 BaTTERY STHCK.

3SERVATION PERIOD: gragy 4] 2

Fvisw: 424

; 0 115 30 45 | 0115130 ] ¢s
[:SCRVATION PONT: SRRKIMNG 10T 0] 01O | O 30
R0 OF AANT wrer oF uyes 110910 1|0 2
| ;RCE: ! 210101010 32
 DISTANCE FRom: 350 / 310101l o 33
DIRECTION FROM: A/ W sl 010 34
REIGHT: 100’ s1Qlo OO 35
iND: s 19 1OI0TO 36
SPEED: 0-& Mpl 21 olololo 37
DIRECTION: __ J{/EST" 8lO10|lnloO 38
'MPERATURE: 45°F 910 1Q|IOl0 39
KY -CONDITION:  CLOU DY 101010100 40

e ' nlolololo 4 )

iWCKGROUND: S’ U/ IS to 42
/ 1311215 |Nnlo 43
ZADING CONDITIONS: fA/R | uwlQlololo 44
15 45
LOR OF EMISSIONS, A ACK 16 46
j- 17 47
AMENTS 24 48
— 19 49
L 20 50
. 2 51
—_ 22 52
— 23 53
- OF READINGS 2 20%: O 24 4
. OF READINGS & 60%: O 5 | s
MAX opacrTy: JloX,>) 6 : 6
NIUS: i 27 57
—_— 8 |
CNATURE: P (1 Yea, wud . 29 9




APPENDIX €
CALCULATIONS




EPA METHOD 5 CALCULATIONS

Vim(std)=17.64(y) (Vm) Pb+{0.07355) (AH)

Tim+460
Vw(std)=0.0471 Vwe

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

Md=0.44(8C02)+0.32(30;)+)0.28 (8N, +8c0)

Hs=Md(1-Bws)+15(Bws)

Vs=85.49 CpvSF [Ts+460
Ps Ms

2
As= Tl (Ds)
(4)(142)

Qs=60 Vs As
Qs(std)=Qs(1-Bws)17.64 Ps

Ts+460
An= E(Dn)é
4)(144

I=1.667(Ts+460) Eo.oozs7 Vwe)+(( Vm
+4

)(be0.0?BSSAkH)ﬂ

® Vs Ps An

C's=0.0154 Wt
Vin(st

E=0.00857 Cc's Qs(stgd)

1b/mmBTU=1b[hr
mmBTU



(Bv)

Plant
Location
Test Date

Run No,

¥m
Pb
AH
Tm

Vwe
SCOZ
%Oz
*CO

Sheranoa careutator ¥, ! Jadlowrec
, o] : T b Date e, 11 _geY
De 1\ jqey

— 1

SUMMARIZED DATA

= .01 Vm (std) 59215 ggcf

= 59.95 f Vo (std) = 5.337 gcf

= 2937 4y Hg " Bws : ORY

= 0.925 4n. H,0 Md = 7728 wet-1b/1b-mole

« 70.0 Ms =27.¢7 dry-1b/1b-mole

= [7¢q In'lHZO Vs - = HO90  fpg

« S0 As = CCoO g2

= /4.0 Qs =43,9/6 acfm

= — Qs(std) « 22 335 dscfm

c §0.0 An = 00 gy2

= 0. ¥4 ] =97¢

e MY "z° C's €T gr/dsct

= 4288 O E = 1bs/hr

= 3939 i, ug Ib/mmETY = 1b/mmETU

= 110 qp,

=3.540 4,

e 140 pip,

= 557 g,




Plant= S henangy Calculator- FPavl Jadlowi«
LOCatiOn-— N,'-I &.‘.‘ ) ‘./a ? STﬂLk Date- e ”l e/

Test date- Dee " by~

Run No.- |

EPA METHOD 5 CALCULATIONS

Vmistd)= 17.64(o0t)( £9.456 ) A4.374(0.07355) (0.428" )= §8.312 dsct

70.0+460
Vw(std}=0.0471(17¢.9 )= §.2332 scf
Bwse F332 = ,Ig%
¥3% +358.317
Md=0.44( &0 )+0.32¢( /6.0 1+0.28( — + Q00 )= 92'3& lb/1lb/mole

Ms=(29.2¢) (1= 135 )+18( , 135" )=_ 37 %% 1b/lb-mole

Vs=85.49( 0. 8% )( 0.u44g ) H2g.¥ +360 = 11,090 ft/sec
(29.a9) (37277

As= (ML J10)% _£6.00 £t2

(4)(144)

Qs=60(//2%2 )( ¢ Do )= Y% gy acfm

Os(stdl=( 43 & (1= 0135 )17.64 2329 = 22 238 dscfm
95T 1+460

An= (1) (.$30 )%, 009 £42
(4)(144)

I=1.667( ~ar-8 +460) Eo.oozsunc.q )>+( £9.456 (39374 (0.07355 .92

70 %460 JZ =916/

(120 Y (" 17,097 (aa3dgq 1 (.ooidq )
C's=0.0154 <<, = o= gr/dscf
Lpila
E=0,00857( ) ( )< lb/hr
1b/mmBTU= lb/hr= 1b/mmBTU

mmBTU




Plant
Location
Test Date

Run No.

vm
Pb
AH
Tm
Ywe
0,
%0,
2C0
SNZ
Cp

Ts
Ps
Ds

On -

Wt

Calculator |

Date L

H,0

in. Hg
in,

in,

min,

SUMMARIZED DATA

Vm (std) =7,

Yw (std) = .. .~
- Bws e .

Md = -

Ms = T

Vs R N

RS s |

Qs =

Q. (std) = .-

An ¢

1 =

C's = .

E =.

1b/mmBTY =

v dscf

scf

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

" fps

£t

acfm
dscfm

ft

gr/dscf
1bs/hr
1b/mmBTU




Plant~ “reo .o, Calculator- .1 hrfes
Location=- v. i, = - Tu b Date- ,.-: -y

Test date- .- -~

Run No.- .,

EPA METHOD 5 CALCULATIONS

;v dscf

Il

Vm(std)= 17.64(...- <)( o . ~- 2 ) = - +(0.07355)( ° )
750 +460

Vw(std)=0.0471( ~:.» )= . ' scf

Bws= - = 7
et L

Md=0.44( . )+0.32( ... )+0.28(— +5..° )= 734 1b/1b/mole

Mg=( - 2~)(1=-7 . )+18( =7 )= 27>  1b/lb-mole

Ve=85.49( " - )( .- .7 ) / It 460 = (7 T ft/sec
V(. s -

) (e )
ps= (- 2. £t2
(4)(144)
C0s=60(.c Ve YO (.. )= s gl . acfm
@s(std)= (. . M (1=-,. - " )17.64 SN = ... - dscfm
TR 60
ah= (0% o ooge?
(4)(144)
I=1.667( 2 ' +460) [0.00267(:» (_L )4+ (0.07355( > Z
. A 0 =
K )« (= ?- ) L sT )
C's=0.0154 -~ 7. =~ ' " - gr/dscf
£=0.00857(  )( 1. y= 1b/hr
lb/mmBTU= l1b/hr= 1b/mmBTU
mmBTU




plant= DF €rine o Calculator- houl Jeudicn od
bocation- /. = BT, M.ox Sleen Date= O« 27 il

Test date~ D¢l 17 .8+

Run No.- 3

EPA METHOD 5 CALCULATIONS

mistd)= 17.64C: o0 . )( & ) 29w H{0.07355) (g, ))= iy dsef

346 +460
w(std)=0.0471( 23¢ = )= ;: 737 scf
Bws= R = L, 1ns

TR TN T
4d=0.44( -~ . )+0.32( .. L )+0.28( - + {0 )=_2I¢2% 1b/lb/mole
={292% M1-0.7C)+18(2 03¢ )=_27¢ 7 1b/1b-mole

1s=85.49( . %=1 ) (. v ) / -t +460 = j3 040~ ft/sec
V(s : '

« )'(‘7&”)

is= (W) )22 oo £t 2

(4)(144)
B=60(i%r N )= gl ey acfm
is{std)= (f«_’-’-';b.“l,! Y(1=- 7V )17.64 ATl =_ac.e % dscfm
ere . +460 '
in= _1,T ( ‘:\’)23 \/"- .—. "-\’u ftz
(4)(144)

ot

21,667 (- +460) [o.oozeun -y ))+( 75. ;, L (en)+ (0. 07355(,-Z
(

b7 i+
Ve ) /“w".-'s ) (s )

—
>
L4
|
—
]
-

'$=0.0154 i<y = 5 £l gr/dsck

=0.00857( ) I S NN )=" 1b/hr

.b/mmBTU= lb/hr= 1b/mmBTU




PO Y b -
.

BLANK ANALYTICAL DATA

Plant ~ f" LEARYE N

Sample location A.-.j ,'\..;‘1“_ Al A 2tk

Relative humidity = /=2 /

Type of blank OIS SL
Liquid level at mark and container sealed g
Density of blank (pa) O s A g/ml
Blank volume (va) e ml e
Date and time of AP T R R i e Gross'wt. 10V 85, ¢ mg
Date and time of wt. 12220 -8 o VN AC Gross wt. 171575, O mg
Average gross wt. (1875, Avimg
Tare wt. i:."-'.'s’T»’,ng.
Weight of blank (ma) — L;Chg
Ca = 7 na = ( ) = O mg/q
a pa ( ) Bl DEE—

Note: In no case shall a blank residue greater than (0.01
ma/g) or 0.001% of the weight of blank used be subtracted
from the sample weight,

v . .
Remarks: ;N IRV TU_ ;\ A A
ki

\\

Signature of analyst J'q,(j Tiufﬁquu;

Signature of reviewer




METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA
ACETONE RINSE-

Plant _Njhop .., - Run No. __f

Sample location [ ./ T _he ¥ Stack
Relatjve humidity L O ‘}
Density of acetone (pa) 78 A g/ml
Sample Sample Liquid level at mark
type identifiable and/or container sealed
Acetone rinse iy Sy
filter(s) G 2 Gy
;Eetone rinse container no. J{ vl
Acetone rinse volume (Vaw) o) ml
Acetone blank residue concentration (Ca) ng/q
Wa = Ca Vaw pa = ( ) ( ) ( ) = O ng
Date and time of wt J2-A0-%g T iw Gross wt I 8300 mg
Date and time of wt 13 ... 183 Gross wt v Al mg

Average gross wt ;. » Sy NS mg

| Tare wt (27 110,%  mg

Less acetone blank wt (Wa) ) mg

Weight of particulate in acetone rinse 33 .15 mg
Filter(s) container no. 2¢//

! Date and time of wt - Sreve a3 Gross wt g2 4 mg
Date and time of wt (3.1, -\-; L824 Gross wt 27,7 mg

Average gross wt iy, & ( mg
Tare wt <'3.7% mg
Weight of particulate on filter (s) Ad 4> mg

Veight of particulate in acetone rinse 330V mg
h

Total weight of particulate STV mg
—_

Signature of analyst ' ,\ ‘-l«-t.k..--gu.v :
Signature of reviewer '




METHOD § TRAIN ANALYTICAL PARTICULATE DATA
ACETONE RINSE

Plant S v, 0o - Run No., X

Sample location A2 Oat AR Yook

Relative humidity S

Density of acetone (pa) — T 2N s g/ml
Sample Sample Liquid level at mark
type identifiable and/or container sealed

Acetone rinse =0 f e

~ IilterT(s) N R

Acetone rinse container no. I N

Acetone rinse volume (Vaw) Lo ml

Acetone blank residue concentration (t‘:'.‘a) mg/g

Wa = Ca vaw pa = | )l( ) ( ) = S mg

Date and time of wt Cn o e/ Gross we 2900 mg

Date and time of Wt ey gy [ 67 Gross wt

Average gross wt PRbed. ¢ $mg
Tare wt jjQ3s2.3yv mg

Less acetone blank wt (Wa) -_—{  mg

Weight of Particulate in acetone rinse ;?j:z ng
Filter(s) container no. =ty

Date and time of wt A=ty V{27 Gross wt 4353  mg

Date and time of wt ide ey IS 3~  CGross wt 4383 mg

Average gross wt HEE mg

Tare wt "P’._' , AR mg
d“
Weight of Particulate on filter (s) 5993 mg

Weight of particulate in acetone rinse 243 mg
Total weight of particulate {877 mg
Note: In nmo €ase shall a plank residuve greater than (.01 mg/g) or

! B c,r .
Signature of analyst 7 ., ]"Mmhqu\_
. : 7
Signature of reviewer




METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA
ACETONE RINSE

Plant Sh¢pgpe - Run No. 3
Sample locatio;x Ao er AR T, &
Relative humidity Lo
Density of acetone (pa) Sl Ny g/ml
“_Sample Sample Liguid level at mark
type identifiable and/or container sealed

Acetone rinse ¢y ¥,

filter (s) Vel Yey
Acetone rinse container no. Ry
Acetone rinse volume (Vaw) s ml
Acetone blank residue concentration (Ca) mg/g
Wa = Ca Vaw pa = | )‘( ) ( ) = ng
Date and time of wt [3-2:.4'y O 5:7 Gross wt [LSEYe T/ mg
Date and time of wt 2-Di-v¢ /15 31 Gross wt 03¢ 6. N mg

Average gross wt [10s8es < mg

Tare wt j0{5/5. 5V mg

Less acetone blank wt (Wa) o mg

Weight of particulate in acetone rinse 4.5 mg
Filter(s) container no. 3«

Date and time of wt [ -/1-5t Q71538 Gross wet /353 mg
Date and time of wt 3-i7-%+/ 1 1! Gross wt 433 v mg
Average gross wt 13,43 mg

Tare wt 4.0y mg

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

Weight of particulate in acetone rinse £ "N mg

Total weight of particulate ¢4 SC  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 ,L“w_‘,(k"?f‘ih“kk&b
Signature of reviewer !
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THERMOCOUPLE CALIBRATION DATA EMEET

pate: ﬂlggtgj Thermocouple No.: 7=/
Anbient Temperature: 77§ °F Berometric pressure: 29.48 * Ky

cnibutor:mm Reference: Mercury-in-glass: Yes

Other:
——
Reference Thermocouple
eference thermometer potentiometer
point Source*, temperature, | temperature, Difference,
NO. (specify) *F °F %
1 QD L8 79.1 2. [
2 a_ 2 d 2}
3 @ 352 35/ v x
Average
- % differ-
ence <3

¢ Source: 1) lee bath 3) BoiLinG WATER BATH
2) Ampigay

' ™
Fercent @ifference 4) HEATED o 8a

Ref. temp, o . thermocouple temp, °F 100
Ref. temp. °F x




THERMOCOUPLE CALIBRATION DATA SHEET

pne:_i/g‘_#gg Thermocouple No.: ~-3
Ardbient Temperature: 7725 *F Barometric pressure: Qgyg * Mg
cnibrator:_&z_gl_m_ Reference: Mercery-in-glass: EQE ‘

Other:
Reference Thermocouple
eference thermometer pPotentiometer
peint Sources", temperature, tenmperature, Difference,
NO. (epecify) | *F *F A
] [¢2)) 7.5~ 18.8 17
3 @ X8 3¢ | as
Avesrage
- % differ-
ence /.8

* Bource: ) Ice bath %) Boiuine wareRr BATH
) AmdiganT

Fercent Gifference 4) HEaTED o BaTH

Ref,. temp, *F - thermocouvple temp, of
Ref. temp, §f - x 100




Dviegr ey

VI N =y R NGy e 0 N T ATE FCRI .

: Twnr  r daowccien
FIIoL fuke anel b)y 1ovel? _ __;/ L¥es S
Titot tule oy '-r,jf'g:f:, A aged? —_ Yes (e¥plain l.. W) ,,/_- no

‘17 .00.° (<10°), 0, = oo ° (<10°), 1 = _0.0.° (<5°),

fip = Q.0__° (<5°)

')' = A _LQ °' G - _[ﬁ) 0’ A = _—'g_‘f cm (‘in.)

z = A siny = .00 7 cm (in.); <0.32 cm (<1/8 in.),
W=Asinoe = a7 cm (in.); <.08 cm (<1/32 in.)
Pa L5 cm (in.) Py {55 . __cm (in.)

Dt = __._.;-.-3',"—,[ cm (in.)

Comments:

Calibration required?

yes " no

Quality Assurance Handbook M2-1.7




-
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I .
Deare '?,'l'-'/.‘“/

=g MyieTor G RTROFORW v
K ' TL," PR | BEVY - TS ¥y

Fitet tehe anooably lovel? ) / _Yes L . _no
Fitol tule qpemings & aoed? 0 {vxplain baelow) & N0
byt OO0 (<106), oy = 0.0 ° (<10°), By = 00T (2T

Fp = _ L0 _° (<5°)

y = o e, 6= _00 ° A= __ 48 em(in)

2 = A siny = e cm (in.); <0.32 cm (<1/8 in.),

w=Asin0o = cm (in.); <.08 cm (<1/32 in.)

Py e em (in.) Py J. &/ ___cm (in.)
D, = Py em (in.)

Comments:

Calibration reguiregd? ~ yes v~ no

Quality Assurance Handbook M2-1.7
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BALANCE CALIBRATION CHECK LOG

Standard Weights ( ms\

Jate lo | $o l too aoo Soa 1 000 | 10000 to,coo‘
P ' - Y ! '|
qlatky| 97 | 497 ' 998 | 1996 | 4999 | 1000 .8 Moo, Sacce
- | . |

. X ‘
: ' ) X ] " ' f - - c ms .
-~ '.'.,',l.' _;. -:";7‘,'. o T RN S o S

Ll Ay A A .
S L | Vo won \
' { ! Tk r . . ..
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.
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1
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+ 1
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BAROMETER CALIBRATION LOG

MERCURY TEST ADJUSTED

DATE BAROMETER BAROMETER (YES/NO)
glie/zy 29 7.2 29.6¥% f g
G/7/854 AZ. 7§ 29 &6 Yes
9(19/% 29.¢ 4 29.64 Me
91355 29 2 ¢ £9.aY e S




NO22LE CALIBRATION

Date_ﬂ/ll/ffj : Calibrated bypglul sgdlggyg(

Nozzle .
identification 'Dl. inm.
number

Dyve

Sﬁesw o deke Oder /&c'Hw
‘7%7" Tacrk| M & « Tet'? Izﬁ?7'

Dz. in. DB' in. LD, in.

o ! |
Probe 7-1 |+ SI¥ 520 i.8532 I,OO‘/ ~'ﬂi
Probe 7-2 |1 529 |58 Yy ; ,008 ' .5A

| | .

D1 3.3 = nozzle diameter measured on a8 different diameter, in.
reese Tolerance = measure within 0.00] in.

vhere:

4D = maximum 8ifference in any two measurements, in. :
Tolerance = 0.004 in. ‘

D = pverage of Dl' Dz. and D

avg 3°

Nozzle calibration data.




APPENDIX E
PROCESS DATA
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