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L. INTRODUCTION AND TEST DESCRIPTION

On July 9-11, 1985, Guardian Systems, Inc. performed a series of
particulate emissions tests on the Coke Battery #1 Positive Pushing Control
System of Alabama By-Products Corpration located in Tarrant, 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. Moyer Edwards Alabama By-Products Corporation
Mr. Buddy Wolfe Alabama By-Products Corporation
Mr. Ben Moore EPA Region IV

Mr. Dave Musgrove EPA Region IV

Ms. Veda Hampton - Jefferson County Health Dept.
Mr. Keith Witherspoon Jefferson County Health Dept.
Mr. George Duckworth Jefferson County Health Dept.
Mr. Frank Cargo Jefferson County Health Dept.
Mr. Greg Karstens Guardian Systems, Inc.

Mr. Mike Harvey Guardian Systems, Inc.
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IL. SUMMARY OF TEST RESULTS

The following table gives the results of the tests conducted on the Coke
Battery #1 Positive Pushing Control System on July 9-11, 1985, 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 23.70 22.13 18.61 21.48

Coal charged per test,
Tons 648 648 648 648

Particulate Mass Rate
Ibs/test 5.70 16.09 15.78 12.67

Emissions 1bs/ton of
coal charged 0.01 0.02 0.02 0.02

*Particulate Mass Rate
Ibs/hr 14.44 43.63 50.86 35.40

*Coal charged Tons/hour 1640.5 1759.9 2089.2 1810.1

Emissions lbs/ton of
coal charged 0.01 0.02 0.02 0.02

* 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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RUN #

Sample time per test,
Seconds

Time greater than
20% opacity, seconds

% greater than,
20 % opacity

Highest opacity, %

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

| RUN #

, | Opacity, %

1440

120

8.3

95

Staek Opacity

Table 1

Visual Emissions Summaries
Around Push Control

2 3
1440 1440
224 18
15.6 1.3
50 45

1440
121

8.4

50

_
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GUuaAaRBILIAN * S 7 5% T E M5 ke 1
PO, BOL 300
LEEDS, Al 35094
2054276547

Job Mumber SW157

R HUMEBE = 1 2

DAFE OF TEZsT 07/09/35 07/10/85
TIHE OF TEST 0800-1825 0700-1710
LDEATION GOF TEST 5Ys 1 SYS 1

STACK GAS TEMPERATURE

DEGREES F 127 119
MOISTURE CUNTENT, % wvsVy 4.81 5.1
jDAYGEN CONTEMT, % W/Y 19.00 . 18.50
CAREON DICXIDE CONTENT, % VsV 1.00 1.50

STACK GAS YELDCITY :
FEET PER ZSECOND 346.33 16,460

YOLUMETRIC FLOW
ACTUAL CURIC FEET PER MINUTE 89,984 90,4657

VOLUMETRIC FLOW
DRY STANDARD CURIC FEET PER MINUTE

77,417 78,821
CONCENTRATION
GRAINS PER DRY STANCARD CURIC FOOT 0.022 0.065
COMCENTRATION
RATHS PER ACTUAL CURIC FOOT 0.019 0.056
PARTICULATE MASS RATE (H/HR.) 14,4y 43,63
% ISOKINETIC 95.63 ?7.23

TABLE 2

R A T E #

Summaritzed Nir Test Results For ALARAHNA BY-PRODBUCTS CORP

3
07/10-11
1734-1415

5Ys 1

114
4,30
18.350

1.50

by, 71

110,736

?7,134

0.061

0.054
50.84

76.08

y
AVERAGE
AVERAGE

5Y5 1

97,1990

BY, 414

0.049

0.042
35.40

?5.3%

—-l—
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RUH HUMEBER

e TE

LOCATION

IME

AROMETRIC PRESSURE (IN. HG)
STATIC PRESSURE {IN. H2ZO)
RUM TIME ¢MINUTES)

METER VOLUME {CORPECTED)
STACK TEMPERATURE {-F)
METER TEMPERATURE (-F)
METER PRESSURE (IM.H20)
SQR YELOCITY PRESSURE
[MASS OF PARTICULATE (MG.)

ML. OF UATER COLLECTED

o~

OXYGEN

*% CARBON DIOXILE

Z CAREON MOMOXIDE
STACK AREA (5. FT.}

PETOT CORRECTION FACTOR

NOZILE DTAMETER (In.)

Computer

LT A M

1
07/0%/85

5YS 1
0800-1325

30.10

15,177
127.00
?0.00
1.2y
0.4503
20.8
15.8

12.0

Input

SYSTEMSZ ws
P.03. B0X Zon

LEELBS, AL 2509y

2AG-6PP 5447

DCRPODORATYETD

Parameterz for ALAEAHA BY-PRODUCTS CORP
or

Job Numh

el
07/10/85
SYS 1
0700-1710
30.11
- 0.50¢
22.13
14.4%1
119.00
#6.00

1.28

roSurS?

3
07/10-11
SYS 1
1754 -1%15

30.11

18.461
i4. 930
114.00
87.00

1.96

0.750

57.8

4

AVERAGE

SYS 1
AVERAGE
30.11

- 0.500
&4, 414
nh. 918
121,00
37.00
1.49
0.455
138.3
47.8

18.7

b1.2
2,85

0.252
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6 U

ARULAN ke 575 TEMG ¢ [ NCNDRPIOIRATETD

. 2
LY I Ak P i o

LEEDIS. AL 35094

S -8?I-58N0 7T
Compnuted Aiy Test Recults For ALAERAMA BY-FRODULTS COREP
Jdobh Humbeyr SWLH7
U HUMEEF 1 . 2 3
FATE OF TEST 07709789 D7/00/135 07/10-11
LOCATTION CGF TESY 8YS 1 3rS 1 SYS 1
. STACK PSRESSURE
INCHES HG 30.046 30.97 30,07
MILLIMETERS HG 7483.561 743.845 743.34
', HMETER PRESSURE
INCHES HG 30.19 30.2 30,23
MILLISETERS HG 765.88 . 7487.13 7568.45
B. HMETER YOLUHE
IPRY STANDARD CUBIC FEET 14,721 14,237 14.572
BRY STANDARD CURIC HETERS 0.417 0.403 n,.413
L,  WATER YOLUME
STAMDARD CURIC FEET .74y 0.772 0.734%
STANDARD CURIC METERS 0.021 9.022 0.021
E.  MOISTURE CONTENT (%) u.81 5.14 k.80
5. MOLECULAR HWEIGHT LRY 28.92 28.98 28.98
7. MOLECULAR WEIGHT UWET 28.39 28.42 28.1u45
B. STACK YELOCITY
FEET PER SECOMD 36.33 35.460 44,71
METERS PER SECOND 11.07 11.14 13.53
7. YOLUHETRIC FLOW
ACTUAL CURIC FEET PER MINUTE 37,908 70,657 110,734
ACTUAL CUBIC METERS PER SECOND 42, w7 2,772 52.26
VOLUHETRIC FLOW
ORY STANDARD CUBRIC FEET PER MIMUTE T 417 78,821 ?7,134
IRY STANDARD CURIC METER PER SECOND 34.54 3v.2 b5, 3%

u
AVERAGE

575 1

30.07
743.84

30.22

7467.58

28.%4

28.42

39.24
11.94

27,170
n5.37

B, 41l
39.84
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BHUA KR DL AN s

Compuled Air Te

UN PUMEER 1
'ATE NF TEST 07/09/35
locAaTION OF TEST 575 1

1. CONCENTRATIDN

GRAINS PER DRY STAMCARD CUBRIC FOOT 6.0218
GRAMS3 PER DRY STANDARL CUBIC METER 0.0473
5. PARTICULATE MASS RATE (H/HR.) : 1% .4y

4. YOLUME AT NOZIZLE
ACTUAL CURIC FEET 17.112
ACTUAL CURIC METERS 0,485

L7. CONCEHTRATION

GRAINS PER ACTUAL CURIC FOOT 6.0187
GRAMS PER ACTUAL EUEBIC METER 9.0428
L8. X ISOKINETIC ?5.63

SYSTEMHS »¢ [HODRPORATELD
P.O. EOX 50D
LEEDS, AL 35094
205-499-55% 7

=t Results Foy ALABAHS BY-PRODHBCTS CORP
Job MHumber DW157

2 3
07/10/85 07s10-11
575 1 SYS
0.0646 0.0511
0.1477 0.13%93
43,63 50.84
16.376 16,4614
0. %46% D.470
0.0361 0.0535
2.1285 0.1224
97.28 ?6.08

u
AVERAGE

S5Ys 1

0.0u87
0.1119

50.127
1.41%

0.042%
n,0972

?5.39
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G5

. METHOD 5 SAMPLING AND ANALYTICAL PROCEDURES

General
All sampling and analytical procedures for determination of the particulate

emissions from this source were conducted in striet 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 Figure 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
cyclonice flow did not seem to exit from the stack exhaust.

METHOD 2
Veloeity meaurements were taken using a properly calibrated S type pitot
tube and a 0-10 inch inclined manometer.

METHOD 3
Gas analysis for COg, Og, and N9 by différence 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.

/
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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 micron 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 68°F. This temperature was also recorded on the
data sheets, The gases then pass through a pre-weighed drying column filled with
indieating silica gel to remove any remaining moisture. The clean and cool gases
then entered the meter box where the gas flow and température were measured
and recorded.

Upon completion of the sampling and the final leak checks the gel column
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.

/
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G-5

Analysis
The Filter (Gelman, Class A, without organic binder, minimum 99.9%

retention for particules of 0.3 microns as determined by DOP tests) were prepared
for the field test by first heating for 2 hours 220°F then desiccating at 68 + 10 0F
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 S5 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
Analytical 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 deseribe above.

/
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NOMENCLATURE ﬂ\\\

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, (ftz)
As - Area of Stack, (fta)

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

0302 - Concentration of sulfur dioxide (dry basis) corrected
to standard conditions, 1b/DSCF

C12 ~ Particulate concentration (cs ad justed to 12% excess air),
grains/DSCF

C - Particulate concentration (cs ad justed to 50% excess air),

50 grains/DSCF

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 (1b/1b-mole)(in. Hg) | 1/2
(°R) (in. H,0)

/
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/{,r NOMENCLATURE -~ continued ﬁ\\\

La - Maximum acceptable leakage rate for either a pretest
leak check or for a leak check following a component
change; equal to 0,02 CFM or 4 percent 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,...n), CFM,

Lp - Leakage rate observed during the post test leak check,
ft3/min. (¢fm),

Ma - Mass of residue of acetone after evaporation, mg.

Md -~ Molecular weight of stack gas; dry basis, lb/lb-mole.

Mn - Total amount of particulate matter collected, mg.

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

Mw = Molecular weight of water, 18.0 g/g-mole (18.01 1b/lb-mole)
AP ~ Velocity head of stack gas, in. H20

Pa - Density of acetone, mg/ml

Pbar - Barometric préssure at the sampling site, in. Hg

Stack static pressure, in. H,0

Pg

Pm Meter pressure, in. Hg

PMR -~ Particulate Mass Rate, lbs per hour

Pa -~ Absolute stack pressure, in. Hg

Pstd -« Standard absolute pressure, 29.92 in. Hg

Pw - Density of water, 0.9982 g/ml (0,002201 1lb/ml)
Qé - Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCFM

3

R - Ideal gas constant6 0.06236 mm Hg - m /OK-g-mole

(21.85 in, Hg-ft3/°R-1b-mole)
SCF - Standard Cubic Foot

ta - Ambient Temperature, °p

(o]

tm - Average Temperature of meter, F

0

tS - Average Temperature of stack, °F AJ//
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NOMENCLATURE - continued -ﬁ\\

tstd - Standard Temperature, 68°F
NOTE: Capital "T" denotes degrees Rankin
Va - Volume of acetone blank, ml
Vaw = Volume of acetone used in wash, ml

Vlic = Total volume of liquid collected in condenser and silica
gel, ml

Vm - Volume of gas sample, as measured by the dry gas meter, ACF
Vme = 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 c¢onditions, SCF

Wa - Weight of residue in acetone wash, mg
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 followigg conditions: 0,75 ¢fm of dry air
(MW, = 29) at 68°F, 29.92 in. Hg.

VAP - Average of the square roots of the velocity pressure,
in. H,0
2

©® = Total sampling time, min.

- Sampling time interval from the beginning of a run
until the first component change, min,

=R

©. - 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. '

%C0,, %0,, %N,, %CO - Number percent (%) by volume (dry basis)
of each compound in the stack gas.

/
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10,

11.

12,

13,

14,

EQUATIONS

13.6
Pm = Pbar + B0
13.6 S
Pbar + AH
- Tstd 13.6
m(sta) = Ta¥ ) Pstd

Vw(std) = 0.04707 Vlc

B = Vw(std)
ws ij TV
m(std) w(std)
Md = 0,44 (%COE) + 0.32 (%02) + 0.28 (%N2 + %CO0)
Ms = Md (1 - Bws) + 18(Bws)
Vg = KPCP (VEp) avg. T
3
‘ MsPs
Qa = (vs) (As) (60)
P
528 s
Q. = Q. (1 = B__) ( ) ! )
s a ws Ts 29.92
Cq = [0.0154 (Mn/Vmstd)]
%0 - 0.5 %CO .
EA = _ 2 100
0.264 %N. (%0, - 0.5 %CO)
P 2
Cgo = _s
(1.5)(%02) - 0.133(%N2) - 0.75 (%C0)
T 21
c12 = cs 12
% CO2

/'..
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15.

16,

17.

18,

19.

20,

EQUATIONS -~ continued -ﬂ\\\

60
PMR = (Cs)(Qs) (_7666_)
v T (0.002669) (V, ) o AH
= “a . 9)(V + (P + AH )
n ""'""""—Ps 1¢c Tm bar -1-3-._6-_
Ca z (0.0154)(Mn) /Vn
I = 100V
n
60 © vs_An
Vmc = Vm - (Lp - La) &)
Wa = Ca Vaw Py

/.
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G6

BLANK ANALYTICAL DATA

Plant /)GC

Sample location

Z /

Relative humidity ?/002.,

Type of blank ACC“‘VDA/ é’ /
Liquid level at mark and container sealed 1/
Density of blank (pa) 7957 g/ml

Blank volume (Va) 2 K ml

Date and time of wt.

Date and time of wt.

ma

000 7-15 -85 Gross wt. 73,2 mg

/400 7*)f'?r Gross wt. 77/.7 mg

Average gross wt. 65’.3 mg
| Tare wt. Qé/, mg

Weight of blank (ma) Sz~ mg

Ca = Va pa

{( .2~ ) _ '
Fooo G asr ) .+ 00/2 7 A mg/g

Note: In 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:

) a—

Signature of analyst -L_Qﬂ ,E-;_

Signature of reviewer

/

~22- GUARDIAN SYSTEMS Inc



METHOD 3

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: LXESQ= | Sample date: 7‘-9-q53-

Sample location: # \ Run no.:
Sample recovery person: @g;Sgﬁlb Recovery date: 3-9-35
Filter(s) no.: ‘1‘\7,
MOISTURE -

Impingers Silica gel
Final volume (wt) /i ml (gm) Final we. 9613 _ o
Initial volume (wt) 0 ml (gm) Initial wt. 7F7J;ﬂ ;
Net volume (wt) / ml (gm) Net wt. .Y . i ;

Total moisture /37 ’ ’
Color of silica gel &_MC
Description of impinger water (:ZJSQ/(_

RECOVERED SAMPLE

Filter container no. Mﬂl sealed /

Description of particulate on filter QUACL - (8RN

Acetone rinse Liguid level
container no. Rura 1 marked J
Acetone blank Liquid level
container no. B marked (/

Samples stored and locked

Remarks:

Date of laboratory custody
Laboratory personnel taking custody
Remarks: :

\- /

-23- GUARDIAN SYSTEMS INC
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant Q@({ Run No. # /

G-8

Sample location #/
Relative humidity 2,0%
Density of acetone (pa) 1857 g/ml
Sample Sample Liguid level marked
type identifiable and/or container sealed
Acetone rinse "/, v
filter(s) v J/
Acetone rinse container no. 2
Acetone rinse volume (Vaw) (1L,< ml
Acetone blank residue concentration (Ca) L0012 mg/g
Wa = Ca Vaw pa = (o) ( 135 ) (IA45)) = o mg
Date and time of wt _0_@0 )1y -9 Gross wt [[OM2F mg
pate and time of wt _/#O0 2 15-9) Gross wt f0/bF mg

Average gross wt Z{O/V.’)i mg

Tare wt /JD12 2% mg

Less acetone blank wt (Wa) .] mg

Weight of particulate in acetone rinse 'L?.B mg
Filter(s) container no. Y I

Date and time of wt _OP0D 2. 15 - 8 STross wt [63,7] mg

Date and time of wt /400 :)q,"‘f'fGross wt /(,2 ) mg

Average gross wt _ /2.7 mg

rTare wt _ Ji(,.7)  mg

Weight of particulate on filter(s)- — 39 mg

Weight of particulate in acetone rinse 273, b mg

Total weight of particulate 20.¥ nmg

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
Signature of reviewer

/

~24- GUARDIAN SYSTEMVS InCc




METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: ﬂ6¢ Sample date: 7-10-95
Sample location: 4 [ Run no.: -

Sample recovery person: fARS[ernd>  Recovery date: _9./10~3S
Filter(s) no.: V-1

a

MOISTURE

Impingers Silica gel

Final volume (wt) /T,D ml(gm) Final wt. 927.3 3

Initial volume (wt) 0 ml (gm) Initial wt. 20, % g g

Net volume (wt) ry ml (gm) Net wt. LY g
Total moisture ’

Color of silica gel RLUE

Description of impinger water eAdlL

RECOVERED SAMPLE

Filter container no. g**“&k=§=; sealed \/(

Description of particulate on filter Bkﬂ¥#; ~ (A2 2wal

Acetone rinse Liquid level

container no. Rul % . marked Y

Acetone blank Liquid level
container no. fxe marked Vv

Samples stored and locked

Remarks:

Date of laboratory custody

Laboratory personnel taking custody
Remarks: '

_/

K

-25- GUARDIAN SYSTEMS Inc



METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant A%C, Run No, BL

Sample location ﬁ—_[
Relative humidity 2.0%
Density of acetone (pa) 138 g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse v \J‘
filter(s) W) J
Acetone rinse container no. ®S
Acetone rinse volume (Vaw) 129 ml
Acetone blank residue concentration (Ca) LoD\ —— mg/g
Wa = Ca Vaw pa = (o270 (175 ) (,7857) = =) mg

Date and time of wt _QO¥OO A IS-85 Gross wt _forsyll ™9

pate and time of wt f‘fOO g2 IS'P)’ Gross wt /OYSVY{LL mg

Average gross wt _[1v3SYbb mg

Tare wt [DOVI%L .0 mg

Less acetone blank wt (Wa) . ) mg

Weight of particulate in acetone rinse L'L.j mg
Filter(s) container no. Y-—ll

Date and time of wt {)IUO .15 %S Gross wt lé? 2 mg

Date and time of wt /¥OD 7~ lr‘-J’__fGross wt l(- 2.7 mg

Average gross wt /L), Z mg

Tare wt _J70.9  mg

Weight of particulate on filter(s) _— 3 ... mg

Weight of particulate in acetone rinse 2.9 mg

Total weight of particulate _ $9.7 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:

ja)
/N
J

Signature of analyst

Signature of reviewer

/

-26- GUARDIAN SYSTEMS Inc



G-B

Date of laboratory custody

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: pr(‘ Sample date: 1-10-1- ?b’-
Sample location: 4/ Run no.: '

Sample recovery person: K/HUT?A’-S Recovery date: DT 5
Filter(s) no.: ’Y.-? '

MOISTURE -

Impingers Silica gel

Final volume (wt) /2' ml (gm) Final wt. 327,1

Initial volume (wt) ) ml (gm) Initial wt. 979/ J,.,

Net volume (wt) /b ml (gm) Net wt. 3. L . i
Total moisture (i:(, g ”

Color of silica gel GLuc

Description of impinger water (:/ AR

[« BT & TN +

RECOVERED SAMPLE

Filter container no. {LU‘Q‘_ N3 sealed ‘/
Description of particulate on filter A - C AW

Acetone rinse Liguid level
container no. RUQ % 7\ marked M
Acetone blank Ligquid level
container no. _QLK marked (/

Samples stored and locked

Remarks:

Laboratory personnel taking custody

Remarks:

_/

-27- GUARDIAN SYSTEMS INc



G5

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant AQ‘)Q, Run No. g 5

Sample location _ H \
Relative humidity 2L0%)
Density of acetone (pa) RAYS) g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse 74 Y
filter(s) 174 74
Acetone rinse container no. ﬂ' 1
Acetone rinse volume (Vaw) { R ml
Acetone blank residue concentration (Ca) LOMMLI™N— mg/g
Wa = Ca Vaw pa = (oo ( 19 ) (287 = L mg

Date and time of wt ﬂgm )-1$-¥5" Gross wt [lfqg'ﬁ\" mg
Date and time of wt _/YOU  7-1y- Py Gross wt [/ i mg

~

Average gross wt “1 ¢(3) mg
Tare wt /(3 & 3¢ Omg

Less acetone blank wt (Wa) . mg

Weight of particulate in acetone rinse y 1. L mg
Filter(s) container no, \/'-?

Date and time of wt (oo 7- )y PLross wt V7> y mg

Date and time of wt _ /Y0 Q-2 Gross wt _\73 ¥ mg

Average 4ross wt [Z'J,Z- mg

Tare wt 1)1, mg

Weight of particulate on filter (s) 2. - mg

tleight of particulate in acetone rinse S 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:

{4 ) N

Signature of analyst
Signature of reviewer

_/

-28~ GUARDIAN SYSTEMS NG
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PUSH CONTROL SYSTEM - OBSERVAT

c‘?\

v TONS Kﬂ@:: (,/
Source Name // g : = | ) }ate' /7/‘/1"\5"
g o ; O8swtvea. Vgl Apmpte 4’ -
“Test Run No. \3 _ ' /12‘{:?’5'42’;0 7” d"d.
' C;Aﬁzj?'tahtﬂfkﬂnxa |
. _ Seconds
g Capture Opacity Greater
Oven Number Time Efficiency 0f Leakage Than_(207).
. Vraf O7¢ _ .
34 S s 4 LS5 252 A Sk (S3ce
_ |74 b6.0p i Y 200 '
_ SL 6:23 Y IS S
Y ¢ 16:37 6:% 7352 S
7& bl 653 VB VL S |
/ 204 240 S £32% 3fsca
Y 2 A VY, 2:24 F52e S -
. 7 )56 2:5; 29 Sk
(7 riy 82 LSh e/
.Y 4 oY s 125 /520 Sk
_ 37 £y fis0 202 LY s
- y 4 Gif [log YrA S
S7 G2 5:30 Fete 27
87 74 747 &7 S
.7.7 202 VX7 Fele 2
. 7 Y 2P fo.23 KY?; /S
) /7 (0!8 polyy 784 34
-4 /008 _ Jries S Jsh
&37 /s, /R, 257 Ao
Vi A33 I3 Is 2 S
- S S V27 5A 1R 254 S
49 1Y L5 £S5 | 5 ssp
- s N VE¥ R /.36 7252 sy
ol VLY /Y4 02 3¢,
“in/ ﬂ.:/m Ofseevey . < .
7/ ﬂv-—s Aes Kecle = wrg £ C/’bdﬁrr or 6;9&'1 fee ! /B
Tin) Fas dis A}'{c“:”ﬁ p{g_;, 7Z;v &Sh Caf/hn- w4
' ' -31- o




Company Name ﬁ % C—

VIE.EO N'°|

Source 1»&/:‘)«;&% m\wpﬁ ﬁfg'm Permit No. lO.

Start/Stop Time ¥ ' 7/ Sky Condition ~.¢.0 (A

/ .
Observation Point A Qé COUNAD.

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

VISIBLE EMISSIONS OBSERVATION REPORT

&

Clolo | | T[S

Distance from Source

Date | 7|77 | 2|7 | ¥

U0 g 1=

Stack Height & 0!

Method of Evaluation

Wind Direction A/

Background ) )‘BW .'.L/;l\,y Plume Coijor ,{ ‘-'gﬂ.{/(

Minutes Exceeding:

Total Minutes Observed 10% Opacity =
Highest 6 Minute Average 20% Cpacity =
Violation Observed ' - 60% Opacity =
Notice Number % Opacity =
|| Seconds Seconds _ Seconzs 5
Min] 0] 15| 30| 45|[Mia] O 15] 30] 45 _Min% o] 15 30] 45 ,’%‘ o] 1s] 30 a5
S 0 )Q__L.) [Nl 15 e llall) =20 P ) clolLOl O
LA~ [ OO Fg"-m’ﬁfn ) 20 K2 | ETH I I N P | T P 8 [l
2 VO e W hy 1o A 7 Gtz Lo T 1 ABS] 1O b=
2O IZ 1o 10 1hs o S Mo Olz ZlPelia) | rallsal laalla) g
s JO 1O IR MsAS [OIC [ & [0 | O Q_? A Fellal NG Yd
s | Ol [OTC ke o &1 Clldaololo [&se ol TS ol
4o [0S e 161l lo 1o (S Ololololmlolo ool
7 oo Bl oloO I TolOlol olis2 OO0 1O
8/""000%3’__-02)'/),% 38 0800530("’00_
2 O (O i el D 15 ik K<l 2 |l Falls e
10 16 AT 1© 10 |0 1O )0 |keédct—=k s | ol (O 13
THEolle) Olhelololec e (g ol ol Sl 1 I Ol Ol &
12 mo%ﬁ_’“. OO-G”OMC’DSOOW Nolo] a7
" O lo il oo 10| £143 1O D <18
1 [ L & 1A 12 C 1A [ | OODITDI O T

Results and RecommendaTions:

M'.s.ser.) lér,u dve- to ’d‘orﬁp co‘mmunic‘af/l.h\/

o #)

Observer M

|
a

(]
ENV-AP-008-12/84 Revised
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JEFFERSON COUNTY DEPARTMENT OF HEALTH
BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

Company Name /Z ) (7)7 C’___... V.E.E. No.
Sourc«;'%j,wgg My /puﬂﬂ C‘ad'ﬁ)[ 5;,/574,.../ Permit No. || & | Ol O O). / siol/
v 7
Start/Stop Time j)glf' Sky Condition ﬂjé’dr Date | 9 9, =7 g
- o [ ,—
Observation Point |/1/ 0/ < 7/ 4—{4( Distance from Source /() O
”
Stack Height S 0 Background S /\V,v p; Plume Color -
Method of Evaluation Wind Direction /'// Minutes Exceeding:
Total Minutes Observed ' 10% Opacity =
Highest 6 Minute Average 20% Opacity =
Violation Observed 60% Opacity =
Notice Number % Opacity =
" Seconds Seconds _ Seconds 5
Min | 0 15 301 45 ] |Min. o 15 30} 45)| Min 0 15 30 45{|Min 0 15{ 30 45
Vo IO I0 IO Tollolol 10 1[50 45
2 lolalol s oIl Ol 46
s 21O OOl OlwAd O % ) 32 7
M3 1D ol OI8O O 1713 48
s |10 8_ 9 | B DO O[3 49
1510l 0O 29 O | 35 50
e |ol0 | O] Of21 36 51
n | Ol O » (22 7] 52
810l O 23 38 53
e OO % 24 39 54
o |oTA O 25 40 55
1 [T & O] 2 4l 26
A | Ol DI OlO][er 42 57
"Wa 1ol 1l CAllas 43 58
5 L4 Q (‘QJ ) 1129 44 59

Results and Recommendations:

- =1
Observer A/(_&%@?-\/ 27 Time Analysis
=-33-

ENV-AP-008-12/84 Revised



3

JEFFERSON COUNTY DEPARTMENT OF HEALTH

BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

Company Name (o fl Ay Porlle. .
7

Source /o, 1 P

J
Start/Stop Time

Observation Point <f U /e 2

Vo

/

Sky Condition (Lo

VISIBLE EMISSIONS OBSERVATION REPORT

V.E.E. No.

IR Ay Y - Permit No.

21 C

)(r-"fl"")(\’!

Distance from Source

Date | M| 71/ 10 | V|57

/I oz

o . i [
, . s 4.
Stack Height PYy P Background iy oo Plume Color /p 4 f'_l’,-;(
7 T >

Method of Evaluation Wind Direction Minutes Exceeding:

Total Minutes Observed 10% Opacity =

Highest 6 Minute Average 20% Opacity = l

Violation Observed 60% Opacity =

Notice Number % Opacity =

Seconds Seconds Seconds S

Min] 0] 15] 30| 45 Min.] O 15] 30] 45/{Min] o 19 30] &45|(mMin], ol 15[ 30| 45
79/ ol ols lolele 12 Moo Tel of ollwsd 1 [T

L e e el € e ¢ 1S 1] G ]o |o X 2 llas | OO Q) | C

2 |l e e o |7 clojololl2lo oo 47 Voo [ [2
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A
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Results and Recommendations:

ot

ENV-AP-008-12/84 Revised
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BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

At Lo e

‘27(.’:(: _ 7:':_

JEFFERSON COUNTY DEPARTMENT OF HEALTH

ENV-AP-008-12/84 Revised

Company Name V.E.E. No.
7
Source / \ et J’—/au'u-/ Permit No.
r
Start/Stop Time /.53 - Sky Condition i~ e ¥ Date | (b 7| 7 | = \
Observation Point ¢ ~ i E 7 ;7 e G Distance from Source E<HE / 'é—
Stack Height ¢ T// z? Background . /-4 Plume Color
Method of Evaluation Wind Direction __ )7 Minutes Exceeding:
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JEFFERSON COUNTY DEPARTMENT OF HEALTH

BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT
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JEFFERSON COUNTY DEPARTMENT OF HEALTH
BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM
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VL. METHOD 5 CALIBRATIONS

Meter Box
The meter box shall be initially calibrated 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 1.49 a 1.50 "H,0 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 capacity to generate a test

section veloeity 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 changed.

Temperature measurments
All temperature devices (impinger, meter box, hot box and stack) shall be
calibrated every' 6 months against an ASTM mercury-in-glass reference
therometer or a reference thermocouple and potentiometer calibrated by fixed
I 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
I 1.5% of the reference device, the temperature data taken in the field shall be

considered valid.

N _/
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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 ease the station value (which is the
absolute barometric 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
Meter Box: #400
Stack Temperature: OMEGA II
Sample Box: #2
Condenser: #1

The average temperature of the stack was 121 OF. The OMEGA II was
recalibrated at 120 °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

s High tensile strength. s Excellent handling character-
istics. ® Good wetting properties. ® Minimum of 99.9%
retention for particles of .3 um as determined by DOP
tests. a Binder free.

This is the original glass fiber lilter pioneered by Gelman
Instrumant Company over 15 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 vanable zinc content. Another com-
ponent of the lilter, 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-
tent is not important, or whare sulfate content is not being
delermined.

Size 37 mm 47 mm 102 mm 8"x10"
Praduct No. 61715 61694 61696 61700
Fiers/Pkg. 500 100 100 100
TYPE A GLASS FIBER FILTER
SPECIFICATION REPORT
Tha toul hy Propaniss tapresent typical Qe values "]

" nmmunc';mm accapiad test methoda. They a78 submwct 10 NOIMa) MARUIBCINING
variahons and are supphed a3 & leChiical sarvice. The anaiysis nas been mede n
MCCOraance with EPA procedures (micrograma/a™ s 1) shaet).

ELEMENTS:
Antimony ................. 30 Manganese.............. 200
Arsenic .................., 30 Mercury ................. 100
Beryilium .................. 1 Molybdenum.............. 10
Bismuth .................. 10 Nickel ..............un 10
Cagmium .................. 5 Selenium............... 5000
Cheomium ................ 10 Tin.....oovvvnineiinnnnes, 10
Cobalt.................,.. 10 Titapium ................ 170
Coppor .................... 2 Vvanadium ................ 10
lron .................... 2300 2inG ................... 5000
Lead ..................... 20 to 25,000
OTHER PHYSICALS:
BSO ..................L. 522 Flow Resistance (Max.)
BH. 85 @320cmimin. ........ 80 mm
DOP @320/cm/min Flow Rate (air)
(ASTM Meothod 2988 .. .99.9% Ipm/cm*@ 70cmHg ... .. 50
Tensila Strength Max. Use Temp. ........ 400°C
(Fed. Spec. UUP318) ... 750gr  Static Properties ........ Low
Weight, Ability 10
8"x10" sheet . ... ... 40:3¢gr. Fold............... Excailent
WATER EXTRACTABLE IONS:
Suifate .................. 100 Chioride ........ P, 1500
Nitrate ................... 50 Fluoride .................. 15
AMMONIS . ...........ven 20
*pri—Geiman Procedurs:

A OO M Oenlithed et
B. Aad 5 drops aaturaied KCI solution
c. sl::oﬂml"-lﬂ"dnum“tuulnnﬂuﬂum

b. MMI'IMWM

=

Type A/E
Glass Fiber Filters

FEATURES

e 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 AJE Glass Fiber Filters are composed of low acid so-
luble glass fiber. They contain low leveis of both zinc and
iron. The filters do react with atmospheric sulfur dioxide;
and therefare, when high levels ol sulfur are expeciled,
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.

Size 25mm | 37mm | 47 mm | 102 mm | 8"x10"
Product No. 61630 | 61652 | 61631 | 61633 | 61638
Filters/Pkg. 500 500 100 100 100
TYPE AJE GLASS FIBER FILTER
SPECIFICATION REPORT
Tha tai Q phy plop P i iyp 5 Qe valum o
"n with Pl tait h Thay ars subect 12 normal MANUIACTUNING
var and are Lad a4 & tach " The analyus has been mace n
a with EPA g d (Ancrogramaid” & 10" sheet)
ELEMENTS:
Antimony ................. 20 Manganese ................ 2
Arsenic ................. 20 Mercury .................. 80
Boryllium .................. 1 Molybdenum.............. 10
Bismuth .................. 10 Nickel .................... 10
Cadmium .................. 2 Selenium ................ 200
Chromium ................ 10 Tin .. 10
Cobalt .................... 10 Titanum.................. 10
Copper .................... 2 Vanadium ............... 10
lron ................ 1001800 2Zinc...................... 90
Lead ..................... 10
OTHER PHYSICALS:
BSO .................... §22  Flow Resistance (Max.)
oH . 90 @320cm/min. ........ 80 mm
DOP @320/cm/min Flow Rate (air)
ASTM Meothods 2986) ..99.9% Ilpm/cm2 @ 70cmHg ..... 60
Tensile Strength Max. UsaTemp. ........ 400°C
(Fed. Spec. UUP1B) . .600¢gr. Static Properties ... .. Medium
Weight Ability to
8”x10""sheet ....... 40=3gr. FoMd................... Good
WATER EXTRACTABLE IONS:
Sultate .................. 600 Chiloride................ 1500
Nitrate ................... NS Fluoride .................. 87
Ammonia ................. 13
*ph— Gelman Procedwe:

A. 500 M Gsied wak.

B. A0 ¥5 drops salurated KCi solulion.

C. Shiead ons I 210" shaut s sO8k i PIepared wates tor
ane hout.

D. Run pit ol Srabuent Wonpesaiure.
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METER CALIBRATION FORM
Date 3//5}/‘?{/ Box No. L,’OO
Poar » _ 3 0.00 in. Hg  Calibrated by __ /(\7 1
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. H2Q)| ¢in. H20) [Tnitial | Final | Initiall Final | TInitial] Final [Inlet JOutlet
2.0 (.03 o (2.5 Tlprepoy 1750 | 224 | #S 257 "{/7*-
2. % =/ 2 Vo3 b AT g aaSHy |00 |80 %%-
). -0 7 7 s"ﬂg’ZQD 61564 | 7792 /?.a. 0 % 24
).© ~058  |17.0,6 k(85 prusiclzpuzliz e s (P57 |24 |
o5 —-0. %% ﬁ‘-(iﬁﬁ s1537 P37 | Bsep| sV | DY 7:'\( flru

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) + 460°F
Twim = average temperature of wet test meter + 4600F
P = p - Awim
wtm = Tbar © 36 [, OO &
to
P = p + _.._._._AH ‘
dgm bar 3.6 /I ol 3 ';,
) 7
Awtm = pressure on wet test meter in inches of HZO/'%ltp
 { = meter calibration factor 'l o1 310

28.316 =conversion factor when using a wet test meter calibrated in liters

Calculations

Y = (wet final - wet 1"iti31)(7dgmrfp?tml
(dry final - dry Initial)(28.316 Twtm dgm

or (1)

— LY
Y= 3
Meter Tolerance = 1.00 ¢ 0.0)

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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POST TEST METER CALIBRATION
PROJECT ARC STACK STE M 3\
Date 1-25-25 Box No. 400
" Ppar ® 29.G0 1n. Hg  Calibrated by
Signature
Orifice Gas Volume 6as Volume Temperature Avg. Temp,
Manometer Set- | A wtm Wet Test Meter | Dry Gas Meter | Wet Test Meter |Dry Gas Meteq:
ting AH(in. H2O)| (in. Ho0) [ Tnitial | FinaY | Inftial] Final | Ynftia¥T Final [Inlet Qutle!
LS @' Omye | —.8Q Q. J0.413] S 3938 2.5 204 | wo |
1S e18mmg | — 9% Q Doy 195320514091 20.0 20,5 | 113 [Sas
LD o |Bue | — .28 Q losisloaom|sassyd 205 205 |us.s|9ns
g

Pump must be operated for at least 15 minutes at each AH setting
Tdgm * average temperature of dry gas meter (inlet and outlet) + 4600F

* average temperature of wet test meter + 460°F

Twtm

Putm = Ppar - Quth ‘*(includes vapor pressure of water at saturation at the
13.6 'w“qtuu of the wet test meter) -
AH D R AS AR ST SN PRRI

Pdam = Pbar + LB

dam | bar 3.6
Awtm = pressure on wet test meter in inches of H20
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 tinal - dry initial)(28°3 Tutm dgm
or (1)

V= E_.,, . .0

Pre test Y ).o)

z Differénce ———
& i /
2 1ADMMIAN SVETEAMS NG



ORIFICE CALIBRATION FORM

Date 3_//(5'/?5‘— Meter Box No. WD
Poar 20 ) Calibrated 8y __ {07 L
AH Vi V2 0 ty t2 V2 - Un Km
in. Hy0 | CF CF | Sec.| OF % | ¢
2.0 ey | Ao oo |FY-Y | &8 |13.623 | .75 |72}
2. ¢ 2D M 2 5bS Yoo |95 |75 |fBese | 5%y 22Y3 |
/S Dpsylawsic|Iop 97257 1235 £0.538 | . 00l __|.0273
(O lasl|pi237190 (9.5 |54 WS | s#32 | 7wy
0. $-'2rl217 285953 I |95 | £2 |g 220 | €7 . 0k

Average Ky 7337
Vi = Dry gas meter reading at the start of each test /-7I
V2 = Dry gas meter reading at the end of each test
t1 = Dry gas meter inlet temperature |
t2 = Dry gas meter outlet temperature
Calculations
t ??o: each AH) % é h [?{% : ::0+ 460 i (60)(¥)

2

* Dor each a) G | gmfgga: 50

376

3. Calculate the average K, as follows:
R o
5
4, Calculate A Ha as follows:

A Hy = Q@2 Pe M@ [ :|=0921

Q@ = 0.75 cfm
T@ = 5280R

P@ = 29.92 in.Hg
M@ = 29

5. Orifice Tolerance =» 1.84 t .25

-50-

Y = meter calibration factor

] I- 7{

5,75
.79
v d

[eS



POST TEST ORIFICE CALIBRATION

7-25-2S Meter Box No. 400
2950 Calibrated By
Signature
Vi V2 0 t) t2 V2 - Gn Kn
CF cF | Sec.| OF Of CF.
-

1S [s4r.as] st2a80]l 900 1o [ 9 10.95| 7059 | Ly
\S  fsnesoliuoyr 1 ool 1n | 995 | ipowr | 2030 | 99k
LY swoulsnara| 90 | s T | 925 | 1osia| 9197 | 23k

NCONN N

Average Kg | <7283
Average H@ 1.73
Pre test H@ l. 7]

Vy = Dry gas meter reading at the start of each test
Vo = Dry gas meter reading at the end of each test

2 Difference + 19
t1 = Dry gas meter inlet temperature : .

t2 = Dry gas meter outlet temperature

Calculations
1. Gy = Vo - Vp [Ttz + 460 1 (s0)(v)

(for each aH) 9 t] + tg + 460

2

2. Ky * P Mo Mn = 29

(for each AH) Qn ___Tm aH Ta = t2 +‘460

» m Pm = Pbar *+ 8H
V3.6
Y = meter calibration factor

3. Calculate the average K as follaws:
= ILkp
f®
4. Calculate A Ha as follows:

At =qepreme [ :'-0.921

Kn? Kn?

Q@ = 0.75 cfm
T@ = 5280R

P » 29.92 1n.Hg
M@ = 29

\- /)
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PITOT CALIBRATION FORM

Date 3;(0 ‘86 Probe # %" l
Calibrated By G Q-\QSTQ'\\S
Nozzle Size N)A
SIDE A
A Pgeq | A P(s) Deviation
(in. H,0) (1n. H50) C (s) Cp(a) - C (A)
Run # Scandard Type 'g" P p
1 B3 b3 845 —,002
2 480 | 653 %49 +,002
3 430 bS 849 + 002
EP(A) VRAT1
SIDE B
AP ¢ A P(8) Deviation
(tn. B | (0. 020) c () | € (o) ~ T @)
Run # Standard Type "8" P P
1 ! L\Qg |ta-] 3 |%47 —
2 -4%0 . @_Sh ;?\L\—' -
3 HB K Loblg R4 L -.0D0\
Ca®) A ]
CALCULATIONS
Cp(8) = Cprgeay APsrq
(or 0.99) A P(s)
Average Deviation = I | Cp(s) - 'CP(A or 3)'
.3 &——Must be < g,01
|EP(A) - 'cp(n)l &— Muat be < 0.01

_/
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