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L INTRODUCTION AND TEST DESCRIPTION

On November 6-7, 1984, Guardian Systems, Inc., performed a series of
particulate emissions tests on the Coke Battery Positive Pushing Control System
of Jim Walters Resources located in Birmingham, Alabama. These tests were
conducted in accordance to the rules and regulating expressed in the Code of
Federal Regulations, Title 40, Section 60, Reference Methods 1-5 as amended.

The Push Control System consists of a movable hood assembly which
travels with the car and a baghouse for particulate removal. The damper on the
baghouse fan is closed when not in use and is open by radio control when the coke
is pushed. The sampling time for particulate emissions started when the pusher
machine ram began moving forward and stopped when the emissions captured were
collected by the baghouse. Only one push was sampled per traverse point and the
sampling time varied for each push. Visible Emissions were monitored at the
pushing emission control device outlet (stack) and at the pushing operation around
the battery by Jefferson County Health Department Personnel.

The following personnel were present during the actual field sampling and
represented the companies indicated:

Mr. Dan Sehrimscher Jim Walters Resources
Mr. Ken Walton Jim Walters Resources
Ms, Veda Hampton Jefferson County Health Dept.
Mr. Keith Witherspoon Jefferson County Health Dept.
Mr. George Duckworth - dJefferson County Health Dept.
Mr. Tom Lotz Guardian Systems, Ine.
Mr. Greg Karstens Guardian Systems, Inc

N )
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II. SUMMARY OF TEST RESULTS

The following table gives the results of the tests condueted on the Coke
Battery Positive Pushing Control System on November 6-7, 1984. The allowable
emission rate 0.03 pounds per ton of coal charged. The figures are presented in
two formats; one by calculation of coal and particulate in pounds per test and the
second in pounds per hour.

RUN # 1 2 3 Avg.

Sample time per test,
Minutes 22,14 25.44 27.06 24.88

Coal charged per test,
Tons 336 336 336 336

Particulate Mass Rate
lbs/test 3.65 4.23 1.80 3.23

Emissions lbs/ton of
coal charged 0.01 0.01 0.01 0.01

*Particulate Mass Rate
lbs/hr 9.89 9.97 4,00 7.95.

*Coal charged Tons/hour 910.6 792.5 745.0 816.0 -

Emissions 1bs/ton of
coal charged 0.01 0.01 0.01 0.01 .

* The particulate mass rate and the coal charged are both presented in hourly
rates even though the individual test times were less than an hour. This was
accomplished by using a ratio of the time sampled to 60 minutes or one hour.
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Visual Emissions Summaries
Around Push Control

RUN # 1 2 3 Avg.

Sample time per test,
Seconds 1328 1526 1624 1493

Time greater than
20% opacity, seconds ‘ 57 24 21 34

% greater than,
20 % opacity 4.3 1.6 1.3 2.3

Highest opacity, % 30 30 30 30

Data was taken from the VE Sheets found in the Field Data Section,

Stack Opacity
RUN # 1 2 3 Avg.

Opacity, % 0 0 0 0

Table 1

Y

GUARDIAN SYSTEMSINc




h8 Hhot
ca°L

S00°90

soo°d

hES"L9T

80c'08T

gt e

Br'45

<8

betany
dbelany

hB/60/18L

h

¢ P1I9q®l

00°501 he' RO
90 h Lo 4
£00°0 . 2000
£00°'0 L0800
£92'591 195°59¢L
QL0 &1 E59'8L1
99 0L AR'0L
001 05°0

05 &1 00°6C
Z&'h ZE' S

04 ca

HIYLS HIVLS
cCPT-S201T hSDL-hOh
HB/LO/ET he/90/11
£ z

CE08h taquny gor
SIIANASIY SUIL BN WIL K0} SpiNEAY }33

LhP9-449-50C
h&05€ 19 '5I331
00E X4 '0°d
T3 1 YHOdHNNDINI »» SHHI1LSAS

09901
48° 6

F00°0
L00° 0
5146'891
&51' 1891
&h° 4L

000
05702
he ' 5

rg

AJVLS
BhET-0CHD

hB/70/1T

L 11y paz) lewwng

JTLININOST %
{"dH/H) 21wd SSYH JLvTNIILHYY

1004 JT4N3 T¥ALIY 33d SNIVHO
NOI 194 1N3INDD

1004 J19NT IHYINELS ANT ¥3d SNIVHO
NOIi193LNITNDD

JAONIHW ¥34 L334 ITANT JYHINYLS AT
M074 JTY LINNT0A

JANNTH ¥34d £324 1400 T8N LY
NO7T4 J[4134N70A

INOQGIS 434 L334
ALTONTIA S29 HIVLS

A/A % TINILNOD JIIXOTd NOHEwD
AZA % ' LNILNOD HIDAXO
AN X TLINILNDD JYNLISTOM

4 53339.3]
AYNLYH 3dWIL S¥3 AIWLS

1S1L 30 NOELY307l
LS3L 40 3l
1531 40 ILvwi

yIe S

#» NY I TH YOI

GUARDIAN SYSTEMS INc




0
. c
)
. 2
0810 981’0 0819 gBr-o ("NI) ¥3L13WYId 37ZZ0ON FT._._
®8°0 h8' Q0 ha'o h8'JQ 401344 NOELIIHHOD 1011d m
hZ'ch hE'Zh hZ'Zh hZ'Zh {13 'BSY Y3V Havis s
[ ] 0'0 a'o 0'qQ ITIXONOW NOANYD % N
Z2°0 'z 50 9'0 ITIXO0T NOAY¥WD % A
0° 08 S'é1 groz 502 N3DAXC X% m
9'E9 ?'1Z | 0°zZZ 0’02 J31337100 431vn 40 ' m
LIN-] S 't h'a h'd C'O%) ILVINITLYYd 40 SS9 U
ahe't gec't oge' v 1ot | 34NSS3I¥d ALIZOTIA 4¥BS G
481 451 B2 1 071 (OZH'NI) IMNSSINd HILIW
go’'19 ac'8e 00°'09 00" hs (de) FENLIYYIdHIL #3IL3W |
00°'58 00° 9% 9058 o6o't8 (d=) JUNLYYIIWIL NIViS ..ﬂ
hZZ '£S LEE' ST hig Ly £10°'93 (131338803 IWN0A ¥ILIW
he - he ?0'Le hh'5E hi'2e (SILIANIW) 3IKIL NNY
ore‘'op - gheE'0 - 08¢ - oge'g - (OCH 'NI) 3¥NSS3ud JIivLs
sC°0g - A 1 52 0% A} (OH °"NI) 3I¥NSSIUd ITY1IWOuYT
¥elaay CEFI-5013 hSQT-hH0nT BHET-0280 IKIL
belaay AIWLS AJYLS AJWLS NQI1v201
ha/50/T1 hes/Lns/1t hB/70/11 h8/90/11 . Aiwl
L] £ Z ¢ #3FHAN NAY
ZECAN taquny qor
S33.iNn0say s} jeM Wi 10y siajeweaey pn2UL Adpnawey
Lh99-869-502
h405E W ‘511331
09F x0d ‘G'4d
T3 LYHOdYODINT »x SHILSAS #» NYId3dvnsg




£6 9L t0°BL ] hl 8L Tl 6L INOJ3S ¥3d ¥3ILIW JI4AND TEWINVES Adl
HhETLPT £8Z°5971 195597 214'891L ALNNIKW ¥34 L3ITJ IT4N3 THYINYLS A¥d
) MOTd JTHL3IWNI0A 0%

20°58 15° hE IE' hg 0558 IN0J3S ¥3d SH¥3ILIW DIAND TeNLIV
80z'087T L0 &L 59 'BLI &a31°181 JIANIM N 1339 21403 TENLY

M0 4 JTHLIWNTIOA 4

hOH"N :w”nm o:hﬁN &L 12 INOJ3S d3d SYIL3IN
gt ?9°0L &h’ 02 dh' 1L dNOJI3S ¥3d L334
ALIJOD3A HIVLIS '8

GUARDIAN SYSTEMS inc

L2788 Gh° B 0t ' 8< hé " BC 13n tHa 13 ¥49INJ3T0H 'L
£8°'8< h&"BE 88°'8< Zg’'ac A4 LHII3R HYTINIIN0W 9
BI'S £&°h CE'S hE'g (%) ENILNODZ 3¥NLSIOH G
mmanm mNaua omonc . L2000 S¥3IL3H JI4NT THVINYLS
has'C LI10° ¥ ?EO0° 1 [hé' 0 1334 20400 IHYINYLS

JWNT0A ¥3LwA Th

mmm“nv Nnn.c mmm_c cih’ SAILIN J[INT JAWINGLS AN
Ghi' WG Sho &8 0ch 8t 6097 9¢ 1374 JUAND (QHWINGLS AN &
JWNI0A #3AL3W E I
ZE TiL a0°'ZLe 0E " TLL 85° 042 OH SYILIWINIIH
LEOE 0h 0L LT 0E hE'0E IH SIHINT
IMNSSINd dILAW ' Z
LLLPL Bh BYL £8°L9L 0 L9L gH SHILIWITTIMW
£c 0K sZ°0¢ £EC0E ' [ TSR 1 g4 SIHIMI
JENsS534d AIVYLS T
6etanyg HIVLS AJuLs HIWLS 1831 40 NOIL¥DI07
|
hWB/&60/11 hB/sLO/TE ha/?0/11 K8/90/11 1631 30 iwa
h £ Pt T H W M)

CE0BY Ji3quny qof
S3IAN0SIY SAFL|IEM WIL N0} SHN3eY 3S3] Lty pIjpndwo]

LhP9-447-50C
h&05C v 'sSuy3an
00€ X084 '0'd
T 3L YA 0dNO0INT #% S W ILS AS uxn NY T 14909




h8 hit

2110°0
156070

| T4 S
54485

Beaany

has/50/11

h

00°s8t : h3 hOT
670¢'Q 6HT0°0
200" 0 5900°0
£09°'0 £95'0
98212 ’ Li8 st
go°h - O Llb'h
S900°0 1910°'0
8z08°' 6 0.00°'D
AIYLS ) AJYLS
h8/L0/T1 4h8/90/17
£ z
ZE08h 13quny qor

S33AN0S3Y SAI|epm wip

10} S}INsay 35

LhPP-6469-508

hS05E

Y 'SiI337

toE X094 'g°d

T3 19 d40d30INTI nn

SHILSAS

07 201

9n10° 0
42000

L0570
&R LT

48° 6
?519° 8

8%900°0

AIVLS

h8/90/11

i

a3l Ay

LR

JTLIANINGST %

Y313W 30dN3 TYNLIY Y34 SHY¥O
1064 J214n3 I¥NLIY ¥43d SNIWY9
NOI LWw¥ LNITINO)

S43L3H JIAND wnRLIv
1334 31403 vaL
3NZZON LY JWNNT0A

(HH/ZH) LYY SSYN ILYTINII LYYd

A3LIH II4ND AYWINYLS A¥T ¥3d SHYHS
1004 2[4AND Q¥YINYLS AYT 33d SNIYHY
HO 1194 LNIZNGD

‘8t

Lt

‘91

‘Tt

1S3L 40 NOILY]IO7D

1531 40 3IL1vidl

¥I4HN NOA

payndwor)

N W I

148909

GUARDIAN SYSTEVIS INC



=
njnd
=
<
=
=
o3
&n
=
=
=
]

I
rocedures




M. METHOD 5 SAMPLING AND ANALYTICAL PROCEDURES

General

All sampling and analytical procedures for determination of the particulate
emissions from this source were conducted in strict adherence with the Code of
Federal Regulations, Title 40, Part 60, Appendix A, Methods 1-5 as amended. The
equipment used in this test was manufactured by Research Appliance Corporation
and was properly calibrated before these tests (See Calibrations). The particulate
mass was determined gravimetrically after removal of uncombined water.

METHOD 1
This method was used to determine the number of sampling points and the
required matrix. The dimensions of the stack (see Pigure 1) indicated that 24
points would be required to sample this source. We sampled 24 points (12 per
diameter) for the time of a cyecle at each point. Verification of absence of
cyclonic flow was not determined because there was no tangential entry and
cyclonic flow did not seem to exit from the stack exhaust.

METHOD 2

Velocity meaurements were taken using a properly calibrated S type pitot
tube and a 0-10 inch inclined manometer.

METHOD 3
Gas analysis for CO9, O, and Ng by difference was performed by using the
grab sample technique twice during each test and analyzed with a Fyrite Gas
Analyzer (0-20% scale with 0.5% divisions).

METHOD 4
Moisture content of the stack gases was determined in conjunction with
Method 5 for each test by measuring the amount of water collected in the
condenser and the increase in weight of the silica gel. These weights were

combined to give the total amount of water collected.

N B Y
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METHOD 5
Sampling Techniques

Previous data was used to determine stack temperature, pressure, range of
velocity heads, moisture content and stack gas dry molecular weight prior to
sampling. A Monroe 1830 programable calculator or a Radio Shack PC-4
computer and a TI55 were used to calculate the sampling rate for isokinetic
sampling. The particulate determinations were made by utilizing the sample train
in Figure 2. The meter box was leak checked from the pump to the orifice and
initial and final leak checks of the sampling system and pitot lines were performed
as outlined in Method 5 and were recorded on the data sheets (See Field Data).
The nozzle (stainless steel 316 with an angle of taper of 30° and of button hook
design) was calibrated before and after each test using a micrometer and was also
recorded on the data sheets.

The sampling probe was placed at each sampling point and the gases were
drawn through a stainless steel nozzle attached to a heated glass lined probe. The
probe was maintained at the proper setting to obtain an exit temperature of 248 +
25 OF (See Calibrations). The gases then pass through a glass fiber filter (Gelman,
Class A) of 0.3 mieron retention to remove particulate matter. The filter was
maintained at a temperature of 248 + 25 OF. Theses temperatures were recorded
at each point on the data sheets.

The gases then pass through a condenser placed in an ice bath to maintain a
maximum exit temperature of 680F. This temperature was also recorded on the
data sheets. The gases then pass through a pre-weighed drying column filled with
indicating silica gel to remove any remaining moisture. The clean and cool gases
then entered the meter box where the gas flow and temperature were measured
and recorded. |

Upon completion of the sampling and the final leak checks the gel eolumn
and the probe nozzle-filter holder assembly was transfered to the cleanup area
making sure no particulate was lost. The cleanup data was recorded on
Particulate Sample Recovery and Intergrity Sheet located in the Field Data
Section. Particulate catches were placed in sealed petri dishes. Each acetone
rinse from the nozzle, probe, and filter holder was combined and placed in a
sealed container. For the group of tests an acetone blank of approximately 200
milliliters was placed in a sealed container. These containers were clearly marked

and transported to our laboratory for analysis.

N y
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Analysis

The Filter (Gelman, Class A, without organic binder, minimum 99.9%
retention for particules of 0.3 mierons as determined by DOP tests) were prepared
for the field test by first heating for 2 hours 2200F then desiceating at 68 + 10 OF
at ambient pressure for 24 hours and weighing at intervals of at least six (6) hours
to a constant weight to the nearest 0.1 milligrams (less than 0.5 milligrams change
from previous reading). Upon return to the laboratory, the filters were subjected
to the same procedures as outlined above. The weights were recorded in a bound
laboratory book and transferred to the sheets in this report (Method 5 Train
Analytical Particulate Data). During each weighing the filter was not exposed to

laboratory atmosphere for more than two (2) minutes and a relative humidity of
less than fifty percent (50%).

The acetone blank (reagent grade, 0.001 % residue, in glass bottles) (Blank
Analytieal Data) for the group of tests and the acetone rinses for each test were
evaporated to dryness in tared glass beakers. They were then desiccated for
twenty-four (24) hour and weighed to a constant weight as describe above.

-
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//”_ Stack Breeching Diagram and Sample Point Location ﬂ\\\\
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NOMENCLATURE ﬁ\\\

ACF - Actual Cubic Feet

~

ACFM - Actual Cubic Feet per minute

ACM - Actual Cubic Meters

ACMS -~ Actual Cubic Meters per second

An -~ Cross sectional area of nozzle, (ft2)
As - Area of Stack, (ft°)

Bws - Water vapor in the gas stream, proportion by volume
(dimensionless)

Ca = Acetone blank residue concentration, mg/g

Cy - Particulate Concentration, ACF

CFM - Cubic feet per minute
Cp - Pitot tube coefficient, (dimensionless)

cg = Particulate Concentration, grains/DSCF

Cso2 - Concentration of sulfur dioxide (dry basis) corrected
to standard conditions, 1b/DSCF
C12 - Particulate concentration (cS ad justed to 12% excess air),
grains/DSCF
C50 - Particulate concentration (cS ad justed to 50% excess air),
grains/D3SCF

DSCF - Dry Standard Cubic Feet

DSCFM -~ Dry Standard Cubic Feet per minute

DSCM - Dry Standard Cubic Meters

DSCMS - Dry Standard Cubic Meters per second

EA - Excess Air, %

I - Isokinetic Sampling, %

Km - Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, 85.49 (l1b/lb-mole)(in. Hg) | 1/2
(°R) (in. H,0)

N /
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//’r- NOMENCLATURE - continued -i\\\

La Maximum acceptable leakare rate for either a pretest
leak check or for a leak check following a component
change; equal to 0.02 CFM or 4 pesrcent of the average

sampling rate, whichever is less,

Li Individual leakage rate observed during the leak check
conducted prior to the "ith® component change

(i = 1,2’3,Illn)’ CFM.

Lp

Leakage rate observed during the post test leak check,
ft3/min. (cfm).

Ma - Mass of residue of acetone after evaporation, mg.
Md - Molecular weight of stack gas; dry basis, 1lb/lb-mole,

Mn

Total amount of particulate matter collected, mg.

Ms Molecular weight of stack gas; wet basis, 1lb/lb-mole.

Mw - Molecular weight of water, 18,0 g/g-mole (18.01 1lb/lb-mole)
AP - Velocity head of stack gas, in. H20

Pa « Dengity of acetone, mg/ml

Pbar - Barometric pressure at the sampling‘site, in, Hg
Pg - Stack static pressure, in, HEO

Pm - Meter pressure, in., Hg

PMR - Particulate Mass Rate, 1lbs per hour

Ps - Absolute stack pressure, in. Hg

Pstd -~ Ztandard absolute pressure, 29,92 in, Hg

Pw - Density of water, 0.9982 g/ml (0.,002201 1b/ml)

Qa - Volumetric flow rate, ACFM

Qs = Volumetric flow rate, DSCFM

0.06236 mm g - mB/OK-g-mole

R-1b-mole)

R - Ideal pas constanté
(21.85 in. Hg-rt3/

SCF = Standard Cubic Foot

O

ta - Ambient Temperature,
tm - Average Temperature of meter, F
t - Averacse Temperature of stack, OF

U Y
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NOMENCLATURE - c¢ontinued

Op

tstd - Standard Temperature, 68
NOTE: Capital "T" denotes degrees Rankin
Va - Volume of acetone blank, ml

Vaw - Volume of acetone used in wash, ml

Vle - Total volume of liquid collected in condenser and silica
gel, ml

Vm - Volume of gas sample, as measured by the dry gas meter, ACF
Vmc - Volume of gas sample, corrected for leak, ACF

Vm(std) - Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, DSCF

Vn - Volume collected at stack conditions through nozzle, ACF
Vs - Average stack gas velocity, ft/sec.

Vw(std) - Volume of water in the gas sample, corrected to
standard conditions, SCF

Wa = Weight of residue in acetone wash, ng
Y - Dry gas meter calibration factor, (dimensionless)

AH - Average pressure differential across the calibrated orifice,
in. H,0
2
AH  « Value of AH measured for a specific orifice when operated
under the following conditions: 0.75 cfm of dry air
(M.W. = 29) at 68°F, 29.92 in. Hg.

VAP = Averagc of the square roots of the velocity pressure,

in. HEO
@ - Total sampling time, min.
©. - Sampling time interval from the beginning of a run

! until the first component change, min.

O, - Sampling time interval between two successive component
changes, beginning with the interval between the first
and second changes, min,

Op - Sampling time interval from the final (nth) component
change until the end of the sampling run, min.

%COE’ %0, %NZ’ %CO -~ Number percent (%) by volume (dry basis)

of each compound in the stack gas.

y
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EQUATIONS : ﬂ\\\

//"

s bar ———

m bar

Pbar + AH
v _ Tstd_) 13.6
m(std) ~ m Tm Pstd

5. B z Vw(std)
ws 7
m(std)

+ Vw&std)

o
=
H

0.44 (%C02) + 0.32 (%02) + 0.28 (%N2 + %CO)

-3
=
n

M, (1 = Bws) + 18(Bw

] d s)

80 v = K C
8 p'p (V/Ep) avg. T

(vg) (A) (60)

P
528 8
10. Q =Q_ (1 =B ) ( ) | )
5 a w3 Ts 29.92
1. ¢ = [o.o154 (Mn/Vmstd)}
%0, =~ 0.5 %CO
12, EA =|__ 2 100
0.264 %N2 (%02 - 0.5 %CO)
[ad
13. 050 = 3
l: (1.5)(%0,) = 0,133(%N,) - 0.75 (%CO) :I
1 - 21

14. c

11
]

12
% CO

12 s
2
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O
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o
4]
w

N )

GUARDIAN SYSTEMS InC



15.

16.

17.

18,

19.

20.

EQUATIONS - continued ‘\\\

60
PMR = (cs)(Qs) (-7656—)
v
T (0.002669)(V, ) + = (p + AH )
v = 3 .
n Ps ¢ Tm bar -1—5-3—
Ca = (0.0154)(Mn) /Vn
I = 100 Vn
60 © Vg An
VmC = Vm - (Lp - La) <]
W = Ca Vaw P,

y
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FIELD DATA SHEET
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BLANK ANALYTICAL DATA

Plant TIM_ WRALTER. QL

Sample location DAGHTUSE ALK
Relative humidity 200

Type of blank ACCATANE

Ligquid level at mark and container sealed u/
Density of blank (pa) 1952 g/ml
Blank volume (Va) 200 ml

Date and time of wt. \\-%"%‘* O)OL) Gross wt. Q\%b mg
Date and time of wt. I\- B-%\ 1200 Gross wt. q\E.q mg

Average gross wt. Q5 mg

rare wt. S1R.L mg

Weight of blank (ma) __.O5 mg

-

Caw M2 oL LD )

Vapa T TRcQ( Twsa) L0613 mg/q

Note: 1In no case shall a blank residue greater than (0.0l
mg/g) or 0.001% of the weight of blank used be subtracted
from the sample weight.

Remarks:

Q,
Signature of analyst o |

Signature of reviewer

\- _/

e GUARDIAN SYSTENMS INC
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: Tim \.AJ(,\LTQ& Sample date: //'"b 'H

Sample location: %ﬂhﬁg\@g_ m (Y Run no.
sample recovery person: _KARSTENS Recovery date: / ’Gi?
Filter(s) no.: _'K—-IV

MOISTURE
Impingers Silica gel
Final volume (wt) \7 ml (gm) Final wt. Q30,5 . G 30.Y o
Initial volume (wt) D ml (gm) Initial wt. ‘7’?.7.‘::" ‘lzy,g’ )
Net volume (wt) 171 ml (gm) Net wt. 'g,c_,;, J"?.D g
Total moisture 2 D,]] g
Color of silica gel Miyed

Description of impinger water (€42

RECOVERED SAMPLE

) .
Filter container no. A\.M 'd"l sealed
Description of particulate on filter L—Iﬁ GR eq
7
Acetone rinse - Liguid level
container no. /QW-»*'[ marked

b/
Acetone blank Liquid level
container no. BU}:’“L marked L/

Samples stored and locked e

Remarks:

Date of laboratory custody A/#A-
Laboratory personnel taking custody —

Remarks:

_ o Y

GUARDIAN SYSTEMS Inc
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant JlM \:\N\LTQR C_DK(_ Run No. '-\?r\
Sample location RAGHOWSE  STYACK
Relative humidity __ 2%,
Density of acetone (pa) AL g/ml
Sample Sample _T“ Liquid level marked
type identifiable and/or container sealed
Acetone rinse \/ \Z
filter(s) / v
Acetone rinse contaiher no. H L
Acetone rinse volume (Vaw) 230 ml
Acetone blank residue concentration (Ca) Q00 2\ & mg/g )
Wa = Ca Vaw pa = (&h3) (230 ) (vs1) = O mg
Date and time of wt |\-%-%Y OO0 Gross wt (1O 2\0 2 mg
Date and time of wt (- $-dN ( »C0 Gross wt WD2%bL3 mg

Average gross wt 110 28L2S mg
Tare wt (02284 mg

Less acetone blank wt (Wa) A mg

Weight of particulate in acetone rinse _ 1.15 mg
Filter(s) container no. K-\

Date and time of wt ))Y- - %M Do Gross wte 231, 8 mg

Date and time of wt |1~V -%M | X00Gross wt __ 22K, 2 mg

Average gross wt _23¢ 0¥ mg

Tare wt _1L2%.4 mg

Weight of particulate on filter (s) =35  mg
Wleight of particulate in acetone rinse LS mg
Total weight of particulate .7.i 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:

l7 A ) i
Signature of analyst ,E.\(‘c\ &L//Frﬁwwm—-—_
Signature of reviewer (3 M

Y

GUARDIAN SYSTEMS INnC



METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: RRTN \z\](-\LTQ(L Sample date: 1-6/7/5f

Sample location: B%\-\O\LSQ gU\QL Run no.: ;VZ_

Sample recovery person: \41.\25'('9\‘,3 Recovery date: /1-7—5"/

Filter(s) no.: #-—[ 7 :
MOISTURE

Impingers Silica gel

Final volume (wt) _ /¥.7 _ ml(gm) Final wt. Q§7.\{g W2y 4
Initial volume (wt) O  ml(gm) Initial wt, 95"3,_(5‘3 958 kg .
Net volume (wt) /Y. ‘- ml(gm Net wt. 3N g 3% 4
Total moisture Z'Ztt’g
Color of silica gel M\wesd
Description of impinger water _Clesn

RECOVERED SAMPLE

Filter container no. EW*L sealed et
Description of particulate on filter LZ’_‘A'V_‘ ﬁée;z
Srtalnernes _Ron¥o  ml <
Acetone blank Liquid level
container no. marked

samples stored and locked [

Remarks:

Date of laboratory custody /L/d'
Laboratory personnel taking custody

Remarks:

_

GUARDIAN SYSTEMSINC
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METHOD S TRAIN ANALYTICAL PARTICULATE DATA

Plant T WAVTER  COKE Run No. *¥ 2
Sample location BAGHOWSC  SIACK,
Relative humidity __ 2%
Density of acetone (pa) CIRS L g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse N/ V4
fiTeer(s) 7 : v
Acetone rinse container no. +H 2
Acetone rinse volume (Vaw) PAEDS ml
Acetone blank residue concentration (Ca) OO 21 3 ma/qg .
Wa = Ca Vaw pa = (L 3) (A5 (.19 = LOC, mg

bate and time of wt Y- % - %™ 010y Gross wt o5 HLb  mg
Date and time of wt G- 3 - %% (20« Gross wt 1DS Y, 2 mg
Average gross wt | 05 Yb. (S mg

Tare wt /0¥ Yy §¥ mg

Less acetone blank wt (Wa) ] mg

Weight of particulate in acetone rinse 22.,S mg

Filter(s) container no. ¥ -\
pate and time of wt |\ -1 "KM (7o Gross wt _22% o mg
Date and time of wt |[1~%- 4N |20 Gross wt L 22.( mg

Average gross wt 7_.12.3 mg

Tare wt _ A\ 3. ¥ mg

Weight of particulate on filter(s) —\4. mg
Weight of particulate in acetone rinse 2 $ mg
Total weight of particulate "ﬁ, AS mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight.

Remarks:

U e

Signature of analyst _,'Z:—-'\,[Q-

Signature of reviewer

2
ok
4

D,

GUARDIAN SYSTEMS INC
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METHOD 5 s

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: _\V\_(\/\ m(—\\_'TC-R Sample date: ”-— 7"%{
Sample location: BAGHOUSe  STAGK.  Run no.: R
Sample recovery person:/ KARSTENS  Recovery date: _//- 2-8Y

Filter(s) no.:

MOISTURE

Impingers Silica gel

Final volume (wt) / 8-0 ml (gm) Final wt. CIY/\-/%, q“//'q

Initial volume (wt) _ ()  ml(gm) Initial wt. e’:"?.xg 922.)

Net volume (wt) ) ¥. ¢ ml(gm) Net wt. 3.6 g S 6
Total moisture 2/, ( ‘

Color of silica gel ’/l'o p//l.’[-

Description of impinger water Cleanr

h O

b d

RECOVERED SAMPLE

Filter container no. RUN H# 2 sealed /
Description of particulate on filter LT ERLyq
Acetone rinse Ligquid level /

container no. QQN Y 3 marked

Acetone blank Liguid level

container no. RLK marked {/
Samples stored and locked v’

Remarks:

Date of laboratory custody NA

Laboratory personnel taking custody

Remarks:

-26-

/

SUARDIAN SYSTEM
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant TTAMOWAVTER. UK Run No. 3
Sample location RAGHTUSC STACK.
Relative humidity __ 2 0%
Density of acetone (pa) NASWS g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse J %
-filter(s) v v
Acetone rinse container no. IR ) A
Acetone rinse volume (Vaw) 220 ml
Acetone blank residue concentration (Ca) Rel=vEAt ¢ mg/qg .
Wa = Ca Vaw pa = (win¥) (Llw)(2y32) = . O8 mg
Date and time of wt {\- R -3 D700 Gross wt 16 mg
Date and time of wt i ~%- %Y \ 35 Gross wt YOM 7920.2 mg

Average gross wt |0\ Ki1.95 mg

Tare wt )M 7%\.j mg

Less acetone blank wt (Wa) A mg

Weight of particulate in acetone rinse ___.MS mg
Filter(s) container no. ﬁ\\

Date and time of wt [\-%%-~¥Y 7wy Gross wt 12| 7) mg

Date and time of wt |{- 3 -~ (24, Cross wtE 221,35 mg

Average gross wt _ D . mg

Tare wt 72.J%.S mg

VWieight of particulate on filter(s) ELS mg

Vleight of particulate in acetone rinse ‘j‘f mg

Total weight of particulate 255 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
weiqht.

Remarks:

/) T J | \
Signature of analyst }(‘ NN K('/ !AQQA)E?J/:@"—M
OF |

Signature of reviewer

4 ‘-\J

y

GUARDIAN SYSTEMS INC




' PUSH CONTROL SYSTEM - OBSERVATIONS

l Source Name kj;,—n T ACLS | P Date (4

Test Run No. A? //,

. _ Seconds

Capture Opacity Greater
Oven Number Time Efficiency 0f Leakape Than (20%)
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PUSH CONTROL SYSTEM - OBSERVATIONS
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PUSH CONTROL SYSTEM - OBSERVATIONS

l Source Name

l Test Run No.

Veh

Oven Number

Time
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Efficiency
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BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

JEFFERSON COUNTY DEPARTMENT OF HEALTH

VISIBLE EMISSIONS OBSERVATION REPORT

Location

Company Name 2,,‘,.% Ldr\k( d—f/z.e_\
Source ’&ﬂ*}éﬁ’“ M

Start/Stop Time S?.'L|Q_' /] OF

Permit No.

Sky Condition Kot~

e

Observation Point S - L0 o drrts
———

AJ{-«
Q

Dat

13

/ |/

Il &

Distance from Source /2O ﬁ
[ 74

S Bl oI I I I A BN IS = .

Stack Height ES_D%‘ Background Plume Color
v = 1 Hour 6 Migute 21 .
Method of Evaluation: Cumulative Average Other
22 23
Violation Observed 1f Notice Given, Notice Number
28 : 30
Total Minutes Observed I:S (& Highest 6 Minute Average
2 34 36 38
Minutes Exceeding: IJJ_s o) % Opacity = [4) 0 s I} 0 % Opacity = 4] @]
) , 40 %2 79
Observer __;Q:wgbwﬂ’r% ¢ | X Time Analysis @:@ m|{VIE
L_.«'-lv' PR S
Seconds ¥ 37 Seconds Seconds _ 5 ol
PiER] O 15[ 30 451 [Min. 151 30] 45]|Min] O] 15 30] 45]|Minl O] 151 30] 45
M T T lolo ol leolololo|Bdo Lo =
1o [ T Tollem]Q | 31 4 |© o 106 o
2 o |0 o | ¢ | o |47 10 10 |o o
3 10 ¢ e ! _1'5‘,?- oclolaoallzz]jo |0 10 |0 7?__@@
s lolole o lh lole o | @ o |2 o 49
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3l 7 O[22 ¥ o | (o Ritlo
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T o To o Ak lo [olo o |Blolo oo |[Bd o [o
' s 1o | o |lo | o |AeH] o D'Zl. 55 o [0 [0 1O
2695] O 41 T © |~
e lo e o %11 KE 4 5 ool
o lolo = 118ls o loc oo o6 |58
29 Jo o le[o | O1Q 59 || ]
Results and Recommendations:
_31_.

ENV-AP-008-1/84 REVISED




JEFFERSON COUNTY DEPARTMENT OF HEALTH
BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

]

[

ENV-AP-008-1/84 REVISED

-

I Company Name _,)em_a_—a_é—c% Locatton |O|5
I Source /’ Permit No. [_; 5
l Start/Stop Time //./$¢"- 2'/5  Sky Condition u&‘?—/ Date | /17 1916 Bj 4[
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V1. METHOD 5 CALIBRATIONS

Meter Box

The meter box shall be initially ealibrated every 6 months at the fixed
settings of 0.5, 1.0, 1.5, 2.0, and 2,5 inches of water. Upon return to the
laboratory from this test the meter box was recalibrated using the average meter
pressure for the test series. The recalibration point shall be the closest point to

the initial calibration (for an average meter pressure of 1.59 a 1.50 "Ho0 was used
as the recalibration point). These recalibrations produced a single point MCF and
a H@ which shall be compared to the original calibration to see if they are within
the 5% allowed at the highest vacuum seen. These recalibration sheets are
located behind the original calibration sheets.

Pitot Tubes

The S type pitot tubes shall be calibrated against a standard pitot tube (Cp
= 0.99) every six months in a wind tunnel with a capaciaty to generate a test
section velocity of approximately 3000 feet/ minute. Additionally the pitot tube
shall be measured as to its specifications and alignment. Upon return, the
intercomponent spacings and the face opening alignment of the pitot tube
assembly shall be rechecked and if no changes are noticed; it shall be assumed
that the cofficient of the assembly had not ehanged.

Temperature measurments

All temperature devices (impinger, meter box, hot box and stack) shall be
calibrated every 6 months against an ASTM mereury-in—glass reference
therometer or a reference thermocouple and potentiometer calibrated by fixed
points, e.g., ice bath and boiling water (corrected to barometric pressure). Upon
return the stack temperature device shall be recalibrated within 10% of the
average absolute stack temperarure. If the device being tested agrees within
1.5% of the reference device, the temperature data taken in the field shall be
considered valid.

N y
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VL METHOD 5 CALIBRATIONS CONTINUED

Barometric Pressure

An aneroid barometer capable of measuring atmospheric pressure to within
0.1 inches Hg shall be used. If this device is defective the following alternate
method shall be used. The barometric reading may be obtained from a nearby
national weather service station, in which case the station value (which is the
absolute barometrié pressure) shall be requested and an adjustment for elevation
differences between the weather station and sampling point shall be applied at a
rate of minus 0.1 inches Hg per 100 feet elevation increase or vice versa for
elevation decrease.

Specific Test equipment and measurements

The equipment used during these tests was as follows:
Probe: 8-1 & 8-2
Meter Box: #400
Stack Temperature: OMEGA I
Sample Box: #4

Condenser: #1

The average temperature of the stack was 85°F. The OMEGA II was
recalibrated at 85°F and agreed exactly with an ASTM mercury-in-glass reference
thermometer. The intercomponent spacings and the face opening alignment of the
Pitot Tube assembly was rechecked and no changes were noticed; therefore, it was
assumed that the cofficient of the assembly had not changed.
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Type A
Glass Fiber Filters

FEATURES

» High tensile strength. ® Excellent handling character-
istics. = Good wetling properties. & Minimum ot 98.9%
retention for particles of .3 um as determined by DOP
tests. » Binder free. '

This is the original glass fiber filter pioneered by Gelman
Instrument Company over 16 years ago. It continues to
be widely used for high volume sampling. Since zinc is
one of the raw materials incorporated in the glass fibers,
Type A Filters have a variable zinc content. Another com-
ponent of the filter, sulfuric acid, is used as a dispersion
medium, making the sheets unsuitable for measurement
of sulfates.

Type A Glass Fiber Filters are less likely to develop static
charge or tear than other glass fiber media types. They are
used extensively in applications where zinc and iron con-

Type A/E
Glass Fiber Filters

FEATURES

» Low trace metals. ®» Medium Handling characteristics.
» Available in all sizes. = Minimum of 99.9% retention
for particles of .3 um as determined by DOP tests. a Bind-
or free.

Type A/E Glass Fiber Filters are composed of low acid so-
luble glass fiber. They contain low levels of both zinc and
iron. The filters do react with atmospheric sulfur dioxide;
and therefore, when high levels of sulfur are expected.
corrections for this reaction should be accounted for.

Type AJE Glass Fiber Filters are binder free and ideal for
gravimetric analysis of air pollutants. This pure, organic
free filter is the basis for procedures widely used in deter-
mining municipal and industrial air polluting substances.

tent is not important, or where sulfate contentis notbeing | Size 25mm | 37 mm | 47 mm | 102mm | 8”x10"
determined. Product No. 61630 | 61652 | 61631 | 61633 | 61638
Size a7 mm 47 mm 102 mm 8 x10" Filters/Pkg. 500 500 100 100 100
Product No. 61715 61694 61696 61701 TYPE A/E GLASS FIBER FILTER
Filters/Pkg, 500 00 100 100 SPECIFICATION REPORT )
The ! Q phy veh | proporias reprasen typical Qe valuea obl
’ 1 accordance with accepled test mathods They are subject 10 normal manufacturing
TYPE A GLASS FIBER FILTER variat and are supphed s 8 lachnical service. The anelyiis hes been maoe in
SPECIFICATION REPORT . accordance with EPA procedures (miciogramsi8™ x 10 shewil
The fo} Q physicalich | Qroparies repiresant typical. ave val Dtained .
in dance with accepied test , They are .:o.'.c' |: m;:gi.ll :\:::;m:.::;g ELEMENTS:
vanations and are supplisd as a lschmcsl service. Th: analysis has besn maoe n Antimony .............. .20 Manganese ................ 2
accordance with EPA procedures (mictogeamslE’ « 10 showt). ABONIC . oo veereneeennns 20 MEFCURY - nvveeiviinnnnns 80
Beryllium .................. 1 Molybdenum.............. 10
ELEMENTS: Bismu_th .................. 10 Nicke! ................. ...10
ANtIMONY ........vvenn.. 30 Manganese .............. 200 Cadmium ......oooonnnn 2 Selenium................ 200
: Chromium ................ 10 Tin . iiniineeanaaann 10
Arsenic .................. B0 Mercury ..o 100 P
Berylli Cobalt ..... P 10 Titanium................ .10
eryllium .................. 1 Molybdenum.............. 10 -

; : Copper ..........oconvnnne 2 Vanadium ................ 10
Bismuth .................. 100 Nickel .......ovvvvnvenn... 10 | 100-1800 2 90
Cagmium .......oovvvvnenns 5 Selenium............... 5000 l:ond """""" e 10 NE .o
Chromium ................ W TN 10 080 . i
Cobalt .................... 10 Titaniqm ................ 170 OTHER PHYSICALS:

Copper ...........ooovvvenn 2 Vanadium ................ 10

[T T 200 2Zinc ...l 5000 BSO ... 5§22 Flow Resistance (Max.)

Lead ..................... 20 to 25,000 oH . 90 @320cm/min. ........ 80 mm
DOP @320/cm/min Flow Rate (air)

OTHER PHYSICALS: ASTM Methods 2986) ..99.9% Ipm/cm? @ 70cm Hg ..... 60

BSO ..., 522  Flow Resistance (Max.) Tensile Strength Max. Use Temp. ........ 400°C

PH . 85 . @320cm/min. ........ 80 mm (Fed. Spec. JUP31B) . .600¢gr. Siatic Propenties .. ... Medium

DOP @320/cm/min -Flow Rate (air) Weight Ability to

(ASTM Method 2966 ...99.9% Ipm/iem? @ 70cmHg ..... 50 8"x10"sheet ....... 40=3gr. Fold................... Good

Tensile Strength Max. Use Temp. ........ 400°C

(Fed. Spec. UUP31B) .. .750gr  Static Properties ........ Low WATER EXTRACTABLE IONS:

Weight, Ability to Sultate .................. 600 Chioride................ 1500

8"x10" sheet . ... ... 40=x3gr. Foid ............... Excellent Nitrate ................... 15 Fluoride ............... ...87
Ammonia ................. 13 ‘

WATER EXTRACTABLE IONS: or—Gatman Procedure:
Sulate ...........ovunns 100  Chloride................ 1500 A 500 mi diatilied water.
- B Add15 KC .
Nitrate ................... 50 FIuomide .................. 15 C. Shraad o 8- 210 Sneol 610 souh in prapared waler for
AMMONia ............ veen 20 one hour.

~pH—Gatman Pr e D. Run pH at ambient tempersiure.

A 500 mi diatilled water.

Add 15 drops saturated KCi solution
P GUARDIAN SYSTEMSINC

one hour,

a.
C. Shred one §”x 10" shoat and sOak in prepared water tor
D. Aun pH at ambiant temperature.
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METER CALIBRATION FORM

Date 9//9/?5/ Box No. 400
Ppar * 0.4 in. Hg Calibrated by __ [©® 7 v~
Orifice ~— Gas volume Gas Volume | Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter

ting AH(in. H2O)! (in. Hp0) [ Tnitial | Final]| Inftial] Final | Initial] Final [Inlet OutTet
0.ce/9 |-o¢0 |o nr e w25 |91 92087

F

Loe 7 |-6.¢d TN?W 2392 bifgor 7775/ 208 |20 a3 ey
-f@ XY |-0.83 2.963 Peory |72/ boyr | 22.0 D Vo 1Ber
208/ |-)oC  Pdoss Wz Vs 3y |ze.0  l2ae |42 %S
2ECKD /3% |y207/ leofiz \ZHay |2ecasg |22.2 |ers” /13 |P2TT

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3)

Tdgm = average temperature of dry gas meter (inlet and outlet) + 4600F

Twtm = average temperature of wet test meter + 460°F
o b - nutn 10177
wtm = Tbar ~ 7376 /0185
Pdam = Pbar + -AH_ ). 0)¥5
gm ar .
13.6 /. b0~

Awtm = pressure on wet test meter in inches of Hp0 /01 /e
Y = meter calibration factor /. O/ 90 = /0) Ai-)i
28.316 =conversion factor when using a wet test meter calibrated in liters
Calculations

Y= (wet final - wet initial)(T P

(dry final - dry initial)(2873 Twtm) (Pdgm
or (1)
R |
Y= 3

Meter Tolerance = 1.00 * 0.01

If the meter calibration factor is not within the allowable tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.
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POSTA_TEST METER CALIBRATION
PROJECT  __J\M WINCTC RS, € RESTACK HACaouse
Date _ -8 %4 Box No. SO0
- Gl —t ..
Phar * 20205 in. Hg Calibrated by tﬁft ‘V\C& A
Signature
Orifice Gas Volume Gas Volume Temperature Avg. Temp. |
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter | Wet Test Meter [Dry Gas Meteq.
ting AH¢n. H2O)} (in. H20) Tnitial | Final | Initial| Final | Initial] Final | Inlet JOutle{
\S @ lSmHp S AT ARETVI 25 R AN I Lo AN
1S @S "Hg NERA U AR KA KRR TS |G W | Joys| ¥ 2
'S @l Swpg |~ - O ISy \K’ﬂ vy G o |7 | 8T i
Pump must be operated for at least 15 minutes at each AH setting '
Tdgm = average temperature of dry gas meter (inlet and outlet) + 4600F
Twtm = average temperature of wei test meter + 460°F
Putm = Ppar - Qi (includes vapor pressure of watev at saturac; gt thet
13.6 iFmgerqcure of the wet test metex) .
Pdam = Pbar + 8H_
dgm bar 36
Awtm = pressure on wet test meter in inches of Hp0
Y = meter calibration factor
28.316 =conversion factor when using a wet test meter calibrated in liters
Calculations
Y = (wet final - wet initial)(T P
ry fina ry in1t1al)(287316) (Tytm ¥ (Pdgm
or (1)
- N ! \!
Y = —3- = ,(‘_l
Pre test Y \‘\"'\S
Z Difference T ’
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ORIFICE CALIBRATION FORM

Date 9//7A/f‘7/ Meter Box No. Z/OO

Phar $0.00 Calibrated By __ L0772

AH V1 V2 0 t to V2 - Vi Qm Km
in, Ho0 | CF CF Sec. of O CF

O.5 biixn p.5ve | 300 | S22 | && (L. /8¥ | HIes | 7¥3) | /e
/.0 “hmr‘?ozzn 900 |03 | 2.5 |s7e3 |.SFFY | o085 | /.68
/5 (702351 |2sb097| Fob |JOF (G4 lw.bsy |.71)9 7asy Y 73
2.0 o lpar3et | $60 |00 |76 5 |13.256 |.%24) | 7:07 |/ 73
28 lpiza loerao | S60 (102 |57 [11e |. 320 |.738% /-"2

Average Kq | 7«35‘/

Vy = Dry gas meter reading at the start of each test
/ﬂ ;7C)A9;ij
V2 = Dry gas meter reading at the end of each test — e
t1 = Dry gas meter inlet temperature
t2 = Dry gas meter outlet temperature
Calculations
1. Qp = Vo = V3 t2 + 460 -| (60)(Y)
(for each aH) R t1 + t2 + 460
2
2k - ol
Ty & t2 + 460
(for each AH) Qn Ty BH Pm - Pl 4 aH
Y = meter calibration factor
3. Calculate the average K, as follows:
= ZKp
o 5
4. Calculate A Hy as follows:
AHy =Qe2 PeMe [0 = 0.921
TE th sz
Q@ = 0.75 cfm
T@ = 5280R
P@ = 29.92 in.Hg
M@ = 29
5. Orifice Tolerance = 1.84 + .25

48~




(/’r_ POST TEST ORIFICE CALIBRATION . *‘\\\

Date \\-\ R - ((:4 Meter Box No. ‘\CK“‘.
j Ty

Poar 302 Calibrated By
Signature

A H Vi V2 8 t] to V2 - ¥y

in. W0 | cF | cF | sec.| OF O ¢F

LS Roaylzoese] gl LT Poeils
RPN R T B Ou R B S RATRAY

WS Loyt gl a0y Jo‘7+\<§7 16:57)

N\ N

Average Ky |. 1400
7
= Dry gas meter reading at the start of each test average He _|,%

Pre test H@ S.l! '
%Z Difference i 'ZCZU

-
—
)

Ory gas meter reading at the end of each test

~ -l
— (g% )
| [] H

Dry gas meter inlet temperature

Dry gas meter outlet temperature

Calculations
(for each &H) 5 T + tz * 460
2
2. Kp ° Pn Ma Mp = 29
(for each 4H) Qm Tm H Tp = t2 + 460
m Pm = Pbar * aH
13.6
Y =

' meter calibration factor
3. Calculate the average Ky as follows: ‘

- IKp
o Ty

4. Calculate A Ha as follows:

AH, =QelpPeMe [0 = 0.92
Te K2 K2

Q@ = 0.75 cfm
Té = 5280R

P@ = 29.92 in.Hg
M@ = 29

//"*
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PITOT CALIBRATION FORM \

| ,
Date q =~ \_l - gq Probe # % - \
' Calibrated By G KAR%T@J\)S
' Nozzle Size NONG.
SIDE A
. B Porq A P(a) Deviation
(in. H,0) (in. H,0) c (s) Cp(8) - C ()
' Run # Standard Type "sg" P P
1 LSS A9 237 ~. 00\
l 2 1SS NS .23 — .00\
i 3 LobS A5 839 +. 00|
E?(A) 23%
I SIDE B
l AP R A P(s) Deviation
| (in. 858) | (an. my0) c_(s) c,(s) - T, @)
. Run # Standard Type 's" P
' 2 100 970 ‘B4 +.00)
3 90 960 .%39 - 002
1 C.®) .84\
. CALCULATIONS
| Cp(8) = Corqray 4 Pora
(or 0.99) A P(s)
l Average Deviation = [ | Cp(s) - -CP(A or B)|
l 3 &——Must be < .01
: l o IEP(A) - T_fp(B)_' &—Must be £ 0.01
N y

GUARDIAN SYSTEMS INC
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PITOT CALIBRATION FORM

Date Q-11-%4 Probe f Q-2
Calibrated By G \(‘-\RS'TQI\'_)S
Nozzle Size NINE
SIDE A
A Pora A ¥ (s) Deviation
(in. H,0) (in. H,0) C (s) C (a) - C (a)
Run # Standard Type "&" P P P
1 A9 970 822 +.002
2 35 960 23 0]
3 10 945 233 ~.0b%
E.;.(A) -2 NG
SIDE B
AP A P(s) Deviation
Run_# ét:;d§§§) é;ﬁé ﬁge) % %) - Cp®)
1 LSO .9900 242 + .00\
2 50 905 .239 -.002
3 640 .290 Al 0
Cot®) , B4\
CALCULATIONS
€p(® = Cpreea) A Psed
(or 0.99) A P(s)

Average Deviation = I | Cp(s) - 'CP(A or B)|

3

- lEP(A) - Up(B)l &—Must be £ 0.01

=-55=-

&——Must be < 0,01

/

GUARDIAN SYSTEMS Inc









