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Emission Tesat Report
Review Checklist

Reviewer: S W lle ce

Review Date: e/479 2
A. Background Information ~

1. Facility name: _MMM "
Location: __BZM%JFM AL

2. Source category: - Meneral el
3. Test date: ,ﬂ¢¢uo44%./?f/

Test sponsor: £ W’%
Testing contractor: Wﬁd;&@w, o

Purpose of test: @Z/VW%@‘Z@;MW!

7. Pollutants measured

6 pM-10 CO S0, NO, voc Fb co,

o wn b

Others (list):

8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that

identifies processes or unit operations tested. :

Test ID |Process Process ID |Uncontrolled |Controlled |, pepy (controlled emissions only)

& | Blo Cheender | 0 X @/1?/-%
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B. Procesé'Information

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor gystem is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: 1If process description provided in test report is
adequate, attach copy or reproduce here.)

/Zggrz%gog%zg,c/z%n W%MW W
Wrwcesa Aot tncbicats That Lhe loted Lharge lp 2o
2 bt 4.9 Tows [hotin Lcth " 2l $5% o

m d/&?m@aﬂaﬂﬂm 152 cobe. ThAtals,

4& Y 4323147ﬁ3 vy & F iz
J é>iﬁi;nu/;i¢,zfij;a%4 Lee]

2§££/ﬂ4k9&%%ﬁ/4kzéﬁ. A;%%¢A9L£%; L ccx ol oz
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Basis for activity |F/P
Process [D |Feedstock materials Products factor
A Xéegyh/cbﬂé Ao Vo | rtad Feed | F ‘
o | $lag Fead |/~
:I%

Basis for data:

;(Indicate page/table Nos. in test report)

3. For each process or operation tested and each test run
note process capacity and operating rate during test.

Ssjlwijivw]imilajwWwin]|=]lalWin]l=i~alWIN]r-~

Basis for data: Procesg 4 - @“/M\’z‘f K fn falr ’ﬁﬂ§7"39

fracees B —',0%43'7"
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Cc. Air Pollution Control Systems Tested

1. PFor each air pollution control system pollution controcl
gystem identified in A.8, note the following

Note: Be as specific as possible in identifying APCD. For
example, indicate "pulse jet fabric filter" rather than simply
"fabric filter."

2. For each system identified above, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal techniques (use a
separate page if necessary)
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3. Using the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)

Readings
Run 1 Run 2 Rua 3 Rua 4 "

APCD ID Parameter Units
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D. Sampling and Analysis Methods

1. Complete the following table

/ ‘M EPA Metbwd 5_ N | v
YN Y/N
Y/N Y/N
Y/N Y/N
‘ifN YN

2 om Eld Methed 5 | ON | AN
Y/N Y/N
Y/N Y/N
Y/N YN
Y/N YN
Y/N "Y/N 4
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2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data

manipulation needed to make results correspond to
reference or conditional method results.

A

Describe any deviations identified above.

3. S
Mocslare ot focalin QA by copinge,

¢tez?/bf | |
Nete, me déluadachéénzzﬂya.ﬁzufzbm.ZQazw;1 Ca foeornd

5 '_M@m%w/mmw
Gyl
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E. Emission Data Documentation

1. Tabulate the following stack gas data from the test
report. (Use additional pages as needed.)

Test ID | Parameter Units Run 1 Rua 2 Run 3 Run 4 "
I 7 ]Stack temperature 2 15D 774 179
Moisture - %; g,é/ G99 577
t.\- P. i q 9

Volumetric flow, actual | 5 6m | so52 | 573¢ | 5735
Volumetric flow, standard| /,c ™| 40 9 5 5135 4342

| Percent isokinetic 7 o8 joq [2F
Pollutant concentration: :
oM g /o 0.013 p.pol | 0.00¢

L |Stack tempersture ?i {55 (54 /53

Moisture > 5.04 0.2 4 2,77

Oxygen 70 / 2 21

{Volumetric flow, acoml | .0 3eygd | 27,8272 1 74,678

Volumetric figw, standard feal DJ0,27 | 29,947 27,272

[Percent isokinetic T2 97 100 78

Poilutant concentration:

or gz /doct 0.20 & oop lo.oos
Stack tempersture
 Moisture

V—:E:uie flow, actual
Volumetsic flow, sndard

Pollutant concentration:

@WMWHJI% /8=a3
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2., Tabulate pollutant mass flux rates
Mass flux rates
Test ID Pollutant Units Rua 1 ‘|Rua 2 Run 3 Run 4
A gm Y-14n o.Hg .08 o, 3¥
¢ LM Lo/t [ 7% R. 4L |, 23
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3. Present example emission factor calculations below.
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4. Tabulate emission factors

Average emission factor

Process Pollutant Units Uncantrolled Controlled
A 2 1o/ Ton. Foad 0.03!
i 2o-/Tom /5&?. 0, D40
J £ L [Tow Lml O. 71

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD

Parameters

Fabric filter

Cleaning mechanism
Bag type

Cleaning
Auru:cknhrano(AUC)
Pressure drop

Inlet temperature

| BSP

Type (wet or dry)

Number of fields

Rapping cycle (if dry)

Specific Collection Area (SCA)
Particulate resistivity (if known)
Spark rate

Current and power levels

Venturi (or other high
energy) scrubber

Pressure drop

Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber

Packing depth
L/G ratio

Caustic use (Y/N)
pl\gsteliminatortype

Bed

depth :
~Superficial gas velocity

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough
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I. INTRODUCTION

On January 14, 1981, Guardian Systems, Inc., performed a
series of particulate emission tests on the exhaust gases from
the baghouse of the 4 cupolas and the dry filter collector exhaust
from the number 4 blow chamber vent of the United States Gypsum
plant in Birmingham, Alabama. These tests consisted of three
runs on the dry filter and four runs on the cupcla stack. Due
to equipment problems run #3 on the cupola stack was repeated and
is presented as run #3 . These tests were conducted in compliance
with the regulations specified in the Code of Federal Regulations,
Tital 40, Section 60, Methods 1-5 as revised. The only difference
was on the cupola stack where the o0ld impinger train was used and

the impingers were weighed.

Mr. Bill Van Ells and Mr. Jim Watson of U.S. Gypsum coordinat

the test schedule and is responsible for the production data.

Mr. Gerald Coke, Mr. Joe Wilson and Ms. 'Linda Gosa of the Jefferson

County Department of Health observed the tests. Mr. Tom Lotz,

Mr. Jim Denton, Mr. Rick Scarborough, Mr. Bill McKinney of Guardian

Systems, Inc., performed the tests.

ed

_/

GUARDIAN SYSTEMS InC
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II. SAMPLING AND ANALYTICAL PROCEDURES

Particulate

breliminary measurements were made of the stacks to determine
the number of sampling points according to Method 1. The cupola
stack was sampled at 8 points, 4 points per diameter. The dry
filter stack was sampled at 12 points. The sample point locations
can be found in Figures 1 and 2.

Stack temperature, pressure, range of velocity heads, moisture
content, stack gas dry molecular weight and proper nozzle size
were determined to correctly set the nomograph for isckinetic samp-
ling. The meter boxes were leak checked from the pump.to the
orifice meter as outlined in Method 5. The equipment used in this
test was manufactured by Research Appliance Corporation and was
properly calibrated before and after these tests. (See Calibrations)

Sampling Technigques

The particulate determinations were made by utilizing the
sampling trains in Figures 3 and 4. 1Initial and final leak checks
of the sampling systems and pitot lines were performed as outlined
in Method 5 and these were recorded on the individual data sheets.
The nozzles were calibrated before and after each test using a
micrometer and were also recorded on the individual data sheets.

The gases were drawn through a stainless steel nozzle attached
to a heated glass lined probe. The probe heater was maintained
at the proper setting to obtain an exit temperature of 248 + 25 ©OF,
(See Calibrations) The gases then passed through a glass fiber -
(Gelman, Class A) of 0.3 microns retention to remove particulate
matter. The filter was maintained at a temperature of 248 + 25 OF.

The sample box temperatures were recorded at each point on the data

\\\‘_sheets. AJ//

-3- GUARDIAN SYSTEMSINC




u—-—w-‘}

P

et

-y

&

\\\_ fifty percent (50%). _4’//
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The gases then passed through a condensing system placed in
an ice bath during the test to maintain a maximum exit temperature
of 68 OF., This temperature is also recorded on the data sheets.
This condensing system consisted of 4 impingers filled with liquid
and silica gel on the cupola stack and a stainless steel condenser
with a pre-weighed gel column on the dry filter stack. The clean
and cool gases then entered the meter box where the gas flow and
temperature was measured. ( See Data Sheets.)

Gas analysis for COz and Oy were dgtermined for each run by

C.

using a fyrite gas analyzer. é) ’;;’ -

Particulate catches were placed in se9163/;;:;i 'shes. Each
acetone wash from the nozzle and probe was combined and placed in
a sealed container. For these tests an acetone blank of approx-
imately 300 milliliters was placed in a sealed container. These
containers were transported to the laboratory for analysis.
Analysis

The filters (Gelman, Class A, without organic binder, minimum
99,9% retention for particles 0.3 microns as determined by DOP
tests) were prepared for the field test by desiccating at 68 + 10 Op
and ambient pressure for 24 hours and weighing at intervals of at
least six (6) hours to a constant weight (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 boock and transfé}red
to the laboratory report sheets in this report. During each
weighing the filter was exposed to the laboratory atmosphere for

no more than two (2) minutes and a relative'humidity of less than

" GUARDIAN SYBTEMS inc
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The acetone washes and blank for the group of tests were
evapo}ated to dryness in tared glass beakers. They were then

desiccated for twenty four (24) hours and weighed to a constant

weight.

The moisture content for each test was determined by measuring
or weighing 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.

The weight loss on the filters for the cupola stack was due
in combination to the low mass collected and the adherence of a
portion of the filter to the rubber gasket. This gasket was

properly cl2aned and placed in the acetone wash.

-5-
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SAMPLE POINT LOCATION AND STACK BREECHING DIAGRAM

475
p—— 2}
Point # Distance from Wall {(inches)
?6”
1 2.1 ,
2 7.0 (:) %_
3 14.1 '
4 33.4
5 40.5
6 45.4
9432
AL
2
Y
From :
Blow Chamber
CD
Dry Filter
Figure 1
—B-

DRY FILTER STACK

GUARDIAN SYBTEMSINC
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SAMPLING POINT LOCATION AND STACK BREECHING DIAGRAM

CUPOLA #4 STACK

Point Number Distance from wall
{inches)
1 1.3 }?Z'
2 4.9
3 14.6
4 18.2

N .
N NY ¥ ay SN /

-7~ GUARDIAN SYSTEMSIC
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PROBE

STACK WALL

TEMPERATURE
SENSOR 7 r

FILTER HOLDER

Y,

------ -|HE/AED AREA
i
i
|
]

CONDENSER

e

E
\ 3

REVERSE TYPE
PITOT TUBE

@MOMETER7 e
6 6 VALVE
ORIFICE S ‘_;
510 o
=1 VALVE

MANOMETER

DRYING COLUMN

DRY TEST AIR TIGHT PUMP

METER /

PARTICULATE SAMPLING TRAIN.. METHOD 5

/

-8- GUARDIAN SYSTEMS INC
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TEMPERATURE SENSOR IMPINGER TRAIN OPTIONAL, UAY BE REPLACED
: 8Y AN EQUIVALENT CONDENSER
i PRODE

e —] THERMOMETER
| YeuremaTURg HEATED AREA THEAMOMETER
FILTER HOLDER LHECK

PITOT TUBE varex

PROSE

REVERSE-TYPE
PITOT TUBE
PITOT MANOMETER ICE BATH
BY-PASS VALVE
ORIFICE /
VACUUM
GAUGE
THERMOMEYERS MAIN VALVE

VACUUM
LINE

DRY GAS METER AIR-TIGHT
PUNMP

PARTICULATE SAMPLING( TRAIN

FOR CUPOLA STACK

Figqure 4 /
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III. SUMMARY OF TEST RESULTS

4

The following table summarizes the particulate emissions

for the dry filter stack and the #4 cupola stack.

results are in Tables 1 and 2.

More detailed

The allowable emission rate can be found in the Temperature

Operating Permit for 4-07-0300-1507 and 1508, Paragraphs 17 and

19. The allowable are 6.5 lbs/hr.

s C

SUMMARY OF EMISSIONS
Dry Filter Stack

Run #1 Run #2 Run #3 Avg.
Emission Rate '
$/hr. 1.98 2.46 1,23 1.89
e
Allowable Emission :
Rate #/hr. 6.5 6.5 6.5 6.5
% of Allowables 29.1
SUMMARY OF EMISSIONS
$4 Cupola Stack
e
Run #1  Run #2 Run #3  Avg.
Emission Rate
#/hr. 0.48 0.02 0.24 0.25
- e
Allowable Emission
Rate #/hr. 6.5 6.5 6.5 6.5
$ of Allowables 3.8
-10-




sy e ———y

-

o

Run Number
Date
Time

Stack Temperature
oF

Mcoisture, %

Stack Velocity,
f/s

Volumetric Flow,
ACFM

Volumetric Flow,
DSCFM

Concentration,
Grains/ACF

Concentration
Grains/DSCF

Particulate Mass
Rate, lb/hr

Process Weight
Tons/hr

Allowable Emission
Rate, lbs,

TABLE I

Summary ¢f Test Reults
Dry Filter Stack

1
1-14-81

900-1005

155
2.66

49.41

36,483

30,674

0.006

0.008

1.98

2

1-14-81

3
1-14-81

1140-1247 1400-1505

156
2.64

47.17

34,827

29,247

0.008

0.010

46 .97

34,678

29,272

0.004

0.005

6.5

Avg,

154
2.69

47.85
25,329
e

29,731
i

0.006

0.008 O.02
1.89 S.60

———k

2.08

_/

-11-
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TABLE II AL
‘l r/}
Summary of Test Results N\
#4 Cupola Stack
Run Number 1 2 3 Avyg,
Date 1-14-81 1-14-81 1-14-81 1-14-81
Time 900-1009 1142-1248 1734-1920
Stack Temperature
190 174 179 181
Moisture, § 8.61 9.99 8.99 9.20
Stack Velocity,
f/s 44,05 44.08 46.11 44.75
Volumetric Flow o
ACFM 5,482 5,486 5,738 51 55%5
P /
Volumetric Flow
DECFM 4,095 4,138 4,342 4,192 -
Concentration,
Grains/ACF 0.010 0.001 0.005 0.005
Concentration, 2‘
Grains/DSCF 0.013 0.001 0.006 0.007
Particulate Mass /1€,§
Rate, lb/hr 0.48 0.02 0.24 0.25
Process Weight
Tons/hr 2.08 2.08 2.08 2.08
Allowable Emission
Rate, lbs/hr 6.5 6.5 6.5 6.5
=12~ GUARDIAN SYSTEMS INC
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NOMENCLATURE

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, (ftz)

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)

Cy - Particulate Concentration, grains/DSCF

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

c - Particulate concenftration (c¢_ adjusted to 12% excess air},
12 . s
grains/DSCF

C - Particulate concentration (c_ adjusted to 50% excess air)
50 . s s ’
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 (l1b/ib-mole)(in. Hg) | 1/2
(°R) tin. H,0)

_/

-13- GUARDIAN SYSTEMS inc
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NOMENCLATURE

La - Maximum acceptable leakage rate for either a pretest
leak check or for a leak check following a component
change; equal to .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 = +,2,3,...n), 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 welght of stack gas; wet basis, 1lb/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 - Barcmetric pressure at the sampling site, in. Hg

Pg - Stack static pressure, in. H20

Pm - Meter pressure, in. Hg

PMR = Particulate Mass Rate, lbs per hour

Ps - Absolute stack pressure, in. Hg

Pstd - Standard absolute pressure, 29.92 in. Hg

Pw - Density of water, 0.9982 g/ml (0.002201 1b/ml)

Qa - Volumetric flow rate, ACEFM

03 - Voiumetric flow rate, DSCFM

R - Idezl gas constapt, 0.06236 mm Hg - mBIOK-g-mole
(21.85 in. Hg-ft3/%R-1b-mole)

SCF - Standard Cubic Foot

ta - Ambient Temperature, °f

tm - Average Temperature of meter, °F

ts - Average Temperature of stack, OF

- continued

/

-14-
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NOMENCLATURE - continued

3

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

Vaw = Volume of acetone used in wash, ml

Vlc - Teotal volume of ligquid 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) = Voclume 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(istd) - Volume of water in the gas sample, corrected to
standard conditions, SCF

Wa - Weight of residue in acetone wash, mg
Y - Dry gas meter calibration factor, (dimensicnless)

AH - Average pressure differential across the calibrated orifice,
in, H,0
2

AHa - Value of AH measured for a specific orifice when operated
under the followigg conditions: 0.75 cfm of dry air
(M.W. = 29) at 68_&, 29.92 in. Hg.

vAP - Average of the square roots of the velocity pressure,
in. H,LO0
2

8@ - Total sampling time, min.

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

@, - 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.

%COZ’ %02, %Nz, %CO -~ Number percent (%) by volume (dry basis)
of each compound in the stack gas.

/

-15- GUARDIAN SYSTEMSInc
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5.

i0.

1.

12,

13.

EQUATIONS
PS = Pbar + Pg
13.6
Pm = Pbar + H
13.6 _—
Pbar + AH
Tstd 13.6
Va(sta) = Vot () Pstd
Vw(std} g 0,04707 Vlc
B = vw(std)
w3 v + V
m{std) w(std)
Md = 0.44 (%COZ) + 0.32 (%02) + 0.28 (%N2 + %C0O)
Ms o Md {1 - Bws) + 18(Bws)
Vs 5 Fpl (vEB) ave. T
5
M P
8 s
Qa = (vs) (AS) (60}
P
528 s
= Q. (1 -B__) ( y o )
s a ws Ts 29.92
ST ﬁ).0154 (Mn/Vmstd)]
%0 - 0.5 %CO
EA = 2 100
0.264 %N2 (%02 - 0.5 %C0)
cgg =
T - 21
c12 = cS 12
% 002

)

-16- GUARDIAN SYSTEMSinc
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15,

16.

17.

18.

16,

20.

P

I

MR

EQUATIONS - continued

60
= (eg)(a) (=500~
v
! (0.002669) (V. ) + 7 (P A )
3 . + +
P e Ty bar T35

(0.0154)(Mn) /Vn

100 V
n
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e 0 & 8 % 8 0 8 9 &0 b
1o Dey Frrel Run Number
lelé=81 bbate
: 30¢ 15 Rgrometric Pressure (in. Hg.)
~+ 4 3 static Pressure {in. H50)
60e¢ 00 ¥rime’{minutes)
480783 Meter Volume (corrected)
155000 gpack Temperature (°F)
6800 Meter Temperature (°F)
2+ 02 meter Pressure (in. H,0)
® 804 gq. Root Velocity Pressure
24 ¢ 20 [yg of Particulate
28 ¢ 700 of water condensed

2"00% O
00 g ¢ T
'2'305955551:&!% Area (Ft2) u_d._._D -

¢85 Pitot Correction Factor ‘f’
e000341 Nozzle Area (Ft?)
e % & & 5 0 B O 0 B O S
1 ¢ Stack Pressure
30011 Inches Hg
764 +80 Millimeters Hg
e4°* Y‘eter Pressure
30+ 30 Inches Hg
7690582 Millimeters Hg
3 ¢ HMeter Volume
49+ 380 pry Standard Cubic Feet

} ¢ 398 ppy Standard Cutic Meters
4 o Water Volume

1¢351 Standard Cubic Feet
¢ 038 Standard Cubic Meters
5 e VMoisture Content
00266 (Convert to % X 100)
6 e lolecular Weight Dry
28+84
7 ¢ Molecular Weight Wet
28+55
8 e Stack Velocity
49+ 41 Feet per Second
1S ¢0 6 Meters per Second
9 » Volumetric Flow
36483 Actual Cubic Feet per Minute
172182 Actual Cubic Meters per Second
1 O ¢ Volumetric Flow
30,6 74 » Dry Standard Cubic Feet per Minute

14 ¢4 766 Dry Standard Cubic Meters per Second

1 1 « Concentration

0075 Grains per Dry Standard Cubic Foot

eQ 172 Grams per Dry Standard Cubic Meter
) 5 » Particulate Mass Rate

1 ¢ 93 Pounds per Hour
1 6 ¢ Volume at Nozzle
53+ 732 Actual Cubic Feet

1+ 663 Actual Cubic Meters
1 7 e Concentration

« 006 3 Grains per Actual Cubic Foot

e0 )44 Grams per Actual Cubic Meter
18+ % Isosinetic

9685

e & & 0 6 9 0 & &9 s b
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2e DRy Fie7%L
1=14=81

Run Number

Date
3015 Barometric Pressure {(in. Hg.)
*33 Static Pressure (in. H,0)
6000 Time (minutes)
4763 Meter Volume {corrected}
15600 Stack Temperature °r)
6600 Meter Temperature (°F)
184 Meter Pressure (in. H,0)
. *767gq. Root Velocity Pressure
30483y or Particulate
27 ¢ 90 M of water coudensed
21004 0>
12305964 stack Arca (Ft2)
e 85 Pitot Correction Factor
e00034 1 Nozzle Area (Ft2)
? 9 0 PSR SPEIOLIEETSLY
1 ¢ cstack Pressure
30¢ 12 Inches Hg
765005 Millimeters Hg
2 ¢ )eter Pressure
3029 Inches Hg
76937 Millimeters Hg
3¢ Meter Volume
48 ¢ 375 pry Standard Cubic Feet

¥ Water Volun:e. 370 Dry Standard Cutic Meters
e 11

1¢ 313 standard Cubic Feet
* 037 standard Cubic Meters

S e yoisture Content

#0264 (Convert to % X 100)
6 ¢ olecular Weight Dry

2884
7T o Molecular Weight Wet

2855
8 » Stack Velocity

4717 Feet per Second

14 ¢38B Meters per Second
9 ¢ Volumetric Flow

34,827 ¢ Actual Cubic Feet per Minute
164366 Actual Cubic Meters per Second
1 0 » Volumetric Flow
29,247 » Dry Standard Cubic Feet per Minute
t3+8031t Dry Standard Cubic Meters per Second

1 1 « Concentration

e 0 gy Grains per Dry Standard Cubic Foot

0224 Grams per Dry Standard Cubic Meter

1 5 « Particulate Mass Rate
2 » 4 6 Pounds per Hour

1 6 « Volume at Nozzle
57606 Actual Cubic Feet
1e631 Actual Cubic Meters

1 7 « Concentration
e 00 g2 Gralns per Actual Cubic Foot
«01gg Orams per Actual Cubic Meter

18 ¢ % Isokinetic
9951
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3¢ D&Y Fic7el Run Number
1-14=81 bate

30+ 15 garometric Pressure (in. Hg.)
=*42katic Pressure (in. H,0)
6000 qyme ' (minutes)
4724483 yorer Volume (corrected)

152400 Stack Temperature (°F)
6300 Meter Temperature (°F)
184 Meter Pressure {in. Hy0)
*766 3q. Root Velocity Pressure
1530 'pg of Particulate
292004 or water condensed
2100 °/o O
Q0 ¢

% CO
120 30595“"Stac§ Arca (F£2)

* 85 pjtot Correction Factor
e00034 1 Kozzle Area (Ft2)

—— e

V¢ ctack Pressure
3012 15ches Hg
76505 Millimeters Hg
2° \peter Pressure
30029 1ncnes Hg
76937 Millimeters Hg
3¢ Meter Volume
67+912 Dry Standard Cubic Feet
1357 Dry Standard Cutic Meters
4 o Water Volume
19365 3tandard Cubic Feet
* 039 standard Cubic Meters
5¢ \Voisture Content
0277 (Convert to % X 100)
6 ¢ lolecular Weight Dry
28+84
7+ Molecular Weight Wet
28+54
8¢ Stack Velocity
46997 Feet per Second
1432 Meters per Second
9°* volumetric Flow
34,678 ¢ Actual Cubic Feet per Minute
163663 pctua) Cubic Meters per Second
10 * yolumetric Flow
29,272+¢ pry Standard Cubic Feet per Minute
138149 pry Standard Cubic Meters per Second
1 1 « Concentration
0049 GCrains per Dry Standard Cubic Foot
e0 112 Grams per Dry Standard Cubic Meter

15 « particulate Mass Rate
, 123 Pounds per Hour
} 6 * Volume at Nozzle
5690762 Actual Cubic Feet

1+607 Actual Cubic Meters

1 7 ¢ Concentration
¢ 00 4 2 Grains per Actual Cubic Foot
« 0096 Crams per Actual Cubic Meter

18¢% Isokinetic
9847

e & 4 4 4 S & 8 8 % 8 0 e

—

..20..

Ho




——

T -

, me

s 4 &8 & % & & % 8 2 8 B
te Coped SHRA Run Number
1=14 =81 Date
: 30 ¢ 15 Barometric Pressure (in. Hg.)}
= e 4 2 Static Pressure (in. Hy0)
64 ¢ 00 Time (minutes)
43¢ 179 Meter Volume (corrected)
190 ¢00 Stack Temperature (°F)
64 00 Meter Temperature (°r)
1 ¢56 Mater Pressure (in. Hy0)
* 705 gq. Root Velocity Pressure
39«00 Mg of Particulate
38 00 M of water coudensed
3¢00x 0,
1 2 «00 'i 002
20073942 <tack Arca (FL2)
e § 5 Pitot Correction Factor
¢« 000 322 Nozzle Area (Ft2)
e & 0 a e @& 4 el a8 e a0
1 » Stack Pressure
30¢ 12 Inches Hg
765905 Millimeters Hg
2 ¢ DMeter Pressure
3026 Inches Hg
768¢ 61 Millimeters Hg
3¢ Meter Volume
43+ 392 pry Standard Cubic Feet
1 ¢ 246 pry Standard Cutic Meters
4« Water Volume
4 « 1 42 Standard Cubic Feet
e 1 1 7 Standard Cubic Meters
5 e w¥oisture Content
*0861 {(Convert to % X 100}
6 ¢ tolecular Weight Dry
3024
7 ¢ Molecular Weight Wet
2919
B ¢ Stack Velocity
4405 Feet per Second
13043 Meters per Second
9* yolumetric Flow
5,482 e Actual Cubic Feet per Minute
2¢5872 pctual Cubic Meters per Second
10 ¢ yolumetric Flow
4095 ¢ pry Standard Cubic Feet per Minute
109326 ppry Standard Cubic Meters per Second
11 ¢ concentration
« 0137 grains per Dry Standard Cubic Foot
¢«0 313 Grams per Dry Standard Cubic Meter

15 ¢ particulate Mass Rate

* 48 pounds per Hour

t 6 * yoiume at Nozzle i

58889 pctual Cubic Feet
10668 aActual Cubic Meters

17 Goncentration
e 01

Grains per Actual Cubic Foot
© 3233 Grams per Actual Cubic Meter

LR % Isokinetic
108« 14

i
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e O 37 Run Number

1=-14=-81 [pate
: 30 ¢ 15 tBarometric Pressure (in. Hg.)
=+ 38 (Static Pressure (in. H;0)
64 00 drime (minutes)
43068 Meter Volume (corrected)
174200 stack Temperature (°F)
6200 Meter Temperature (°F)
154 Meter Pressure (in. Hy0)
e 711 Jgq. Root Velocity Pressure
2° 00 0yg of Particulate
105 ¢ 30¥M of water condensed
900 x 0,
1100 % 062
2+ 07396 23stack arca (Fi?)
« 85 Ppitot Correction Factor
000322 Nozzle Area (Ft?)

® ¢ * 00 P OGO TS BOE

Ve ctack Pressure
53012 Inches Hg
765005 pillimeters Hg
2°* )eter Pressure
30626 1nches Hg
76861 Millimeters Hg
Meter Volume
440671 p.y standard Cublc Feet
& o vater Vollm:az 65 Dry Standard Cutic Meters
4956 sgandard Cubic Feet
* 140 sgandard Cubic Meters
5¢ Voisture Content
*0999 (convert to % X 100)
6°* jolecular Weight Dry
30«12

T*  Molecular Weight Wet
28+91
8¢  Stack Velocity
44908 Feet per Second
1344 Meters per Second
3 Volumetric Flow
5,4 86 ¢ Actual Cubic Feet per Minute
25891 Actual Cubic Meters per Second
V3°* vyolumetric Flow
6,138+ pry Standard Cubic Feet per Minute
19523 pry Standard Cubic Meters per Second
11 Cconcentration
«0007 Grains per Dry Standard Cublic Foot
e0016 Grams per Dry Standard Cubic Meter

15¢ particulate Mass Rate
i *02 pounds per Hour
16°¢ yolume at Nozzle T T
59216 pActual Cubic Feet
1677 Actual Cubic Meters

17 Goncentration

*0005 grains per Actual Cubic Foot
0011 Grams per Actual Cubic Meter

18°* 4 1sokinetic
108+66

2 o ¢ 00 0 8 00 00 9 8o

. e Ami ot armar . e s
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a & 2 4 % 9 &2 0 e e 2
S4 e G‘MW Run Number
1=14=-31 Date
N 30 ¢ 15 Barometric Pressure (in. Hg.)
-+ 38 St.at.jzc Pressure (in. H,0)
64 ¢ 00 Time (minutes)
46 ¢ 06 ) Meter Volume (corrected)
1 79 « Qg Stack Temperature (°F)
6 9 ¢ 0 ) Meter Temperature (°F)
1 ¢ 6 6 Meter Pressure (in. H,0)
*» 739 Sq. Root Velocity Pressure
193¢ 20 Mg of Particulate
97«60 M of water condenued
6+00% 0
1000 % COo
29073942 Stack Area (F£2)
e 85 Pitot Correction Factor
« 000322 Nozzle Area (Ft2)
0 ¢t R B e OB SEBERDS
! « Stack Pressure
30 ¢ 12 Inches Hg
76505 Millimeters Hg
2 ¢« leter Pressure
3027 Inches Hg
T68e¢ 86 Millimeters Hg
J e Meter Volume
46496 Dry Standard Cubic Feet

1 ¢3 17 Dry Standard Cutic Meters
4o vater Volume

4 ¢« 594 Standard Cubic Feet
¢ 1 30 Standard Cubic Meters
5>+ Moisture Content
¢« 0899 (Convert to % X 100)
6 « l!olecular Weight Dry
2984
7 ¢ Molecular Weight Wet
2878
8 ¢ Stack Velocity
46+ 1) Feet per Second
1405 Meters per Second
9 ¢ vyolumetric Flow
5,738 ¢ Actual Cubic Feet per Minute
2+ 7080 Actual Cubic Meters per Second
1 0 s yYolumetric Flow
4,34 2 ¢ Dry Standard Cubic Feet per Minute
2 ¢ 0492 Dry Standard Cubic Meters per Second
1 ) s Concentration
e Q06 4 Grains per Dry Standard Cubic Foot
e 0146 Grams per Dry Standard Cubic Meter
15 s Particulate Mass Rate
* 24 Pounds per Hour
16 *volume at Nozzle - : .
61442 Actual Cubic Feet
1 ¢ 740 Actual Cubic Meters
1 7 * Goncentration
e 0048 Grains per Actual Cubic Foot
¢ 0110 Grams per Actual Cubic Meter
18 ¢% Isckinetic
10779

_23_
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FIELD DATA SHEET
”PLANT UG AUN = l gnl‘!BAnnIA“ SYSTEMSN::.

LOCATION £ A DATE Il[l'l /Il’ s |
8aR0 mmes. _ 3OrFe 20457 . twe __ L66- /005 §
vwe T wEven Toarac T Mevenvemr v T T eon T vEren YEroS Y] Erm [ wAvic reemune g

MIN |DUR jvay Fr.3| T N Jour Jave b L “H;O I“"‘zs El" 1, v .
g l ' { EROGE TIPMIZE -
.,' QQq_Hi ! AEFORE AFTER r
5 Gyr £ 140 4210490 444D 258 1€ .58 |7 | 280 250
10 95%5 1512|522 | 5140 126012 ¢ |l.zs [ :Z{; eso |
151\ iss g d 1155 o | stledHo =40 |2 .2 .72 |3 i
29 Q2.7 UsL 42150l |90 225 ¢ 1,22 |3 waven ’
2l {9 2 Vol 66158 621¥0 agD] L |77 | R m_ 20
i ;0 i ‘7(161-? ITO 65{ ‘7 {“!: ‘l()j_s’O /07‘- 14 / gtam‘_isl_
tg Totn!ﬂ
55 9137, 157 73156 157140 |2857| L& | LE |2 ——
bl PERA R
L/, 473.3] /55 62158162140 1250123 [, 78 | 3 Dot i
> Lug] 9924 ) j5 7 b 915916340 ba5 | 2. .75 |4 "
71 19174 160 1101600592 25512 wr |1 gpy |57 |smesexno 2t
“ el 1990510592 g o les 1421200 12 Lpo L4 luiin oo rbo. |
L i 7
. _ ot cp— £S5k
W |V lgadurd 152 |7 oo ledy2labo 1y | 3|9 |Too— ,
e 5100 Ay PROBE LGTH.__3.2F_ |
- 0% P j Lo PROBE LINER :
e | (o ~G,779 ls's”‘/ .4 2062 | cag ] & |erose wrm ser. 28T
AMBIENT TEMP.
. . PmlOTESZ
:‘IM"’
M,oézc
. rrront
. ren R BN Lw: / !{ZD%;
( \ ren - 5’ W Fdq 2u,"
- LA - Q4 54y
A M /03 e 0%
}__ [ vic o’
F fa;.sn
- 29 -QQQ
GO0
S&-‘M CO-._-OJ .
a"l.,'" al ‘
PG ~7" ok}
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GUARDIAN SYSTEMS ...

Run Number /
(=14 =5
Fi 7.

Date

Location

D
Ay

Amount liquid lost during transport A!SD:Q .

Acetone blank volume, ml 30§'—

/8O

Acetone wash volume, ml

Acetone blank concentration, mg/mg

S 330 R

Acetone wash blank, mg

2.0

Filter Collections (mg)

Filter #  Y—39 Dish # S~

Gross 2277 Gross__ S/ 0 ¥/.7

Tare 2572 Tare_ 51 0637 2

Net 20.5 Acetone Blank_37 7/, ©
Net 3.7

Total Particulate Capture A2 mg.

Probe and Cyclone Wash (mg)

Water Silica Gel

Final 20 Final 5£92./

Initial O Initial &&§3 ¢

Net . 20 Net f- 7

Total Water 22434_;7 .
Aporoved By

/
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FIELD DATA SHEET

4ol o GUARDIAN SYSTEMS ...
LOCATION DATE I(/ﬂ?’ /% bt o i
BARO. PRES. ___2. /( TIME l[ ‘40 - /2'L/7
— TiME ] MEYER STACK ‘METER TEMP. 'F ,T,::"E s0x P:gsTszuna 7_:‘:::?5:.:::: yfaecst;:;\ STATIC PRESSURE "M30
’. MIN | DUR |yoL FT.3 TEMPF IN  [OUT [AVG | F I (Ha0 © ""25 | "Ha T 39'
! i PROME TIPSIZE
ﬂ ; Wq7{o ! BEFORE AFTER
o gl bl g 15l 5L M0 (250l 47 L .55l R | 259 | 2o
: 12211 loo2.| 179 le (5B WRSTI21 | 9D 2 255 L5
- 315 anl2d | iy 17D Ul 5 4y 26602 . % | 9513
[ 20 [ ”‘q 74 20 \e T l6le YT izes 1-27 1"7'5 > WATER
s les | | 59156 172/ tl7lye) 2557 1.8 [ 59 12 | m2a
z & 109.9 /42 (72l62 22 2301135 |44 |2 weroe L
&’ﬂ- Totalﬂ_
35 11 lgasd |52 w7 leylofpld2i2e5 | 1.7 |5 |2 ——
¥2 10230 ;59 |70l byl67 {21250 2.3 | .95 |3 Desitis
s lys ) 0423 ,ba N2 1k 1q 1490422 {2013
ol | 0% jup 172 loe 9 1Y 225 20 |63 |3 f;‘e'::'j;;"x""';"'—‘é-
|55 wndadityl Ny 148192 L/(/ 250| 1.57¢ 50 | A METER aHe__ LG O 1
H or e 3
ol | wssa 145 10 Lea] 10009 aes | 34| 28 [0 Moot |
f )5 7(/ 7_$[f 21,11 4,”[ PROBE LGTH..& F
1 — . ’ a PROBE LINER — 2asd. 1
e A yg. Lor™] /(_({'/ (,‘/ Jﬂ/ 707Yv] 1 |erose wrm ser. 2L ;
I amienT Temp. X1 }
i _NOTES
i -0l .
: Mf’oe L f
Lenfo Pud?
rid e @ %
gy 7732
7 i'A
Loox
Fouf 568, sqv
= /o433 9/
P03
(e, -o,
O R
L -0k -
. s =26




GUARDIAN SYSTEMS ...

REON Cancral Averus-
Eiringhem, Alsbarne 38200
A/ ETS W0

Run Number 21

Date y— /S~
Location Qﬂﬂ g Zert

Amount liquid lost during transport

Acetone blank volume, ml

Nopy e

308

Acetone wash volume, ml

/2585

Acetone blank concentration, mg/mg

Acetone wash blank, mg

9- 33 g =

Z.Q

Filter Collections (mq)
Filter # X-37

Gross 2725.0
Tare 256. 3
Net 2/, 7

Total Particulate Capture

Probe and Cyclone Wash (mg)

Dish # (A
Gross F2 /122
Tare 52 /073
Acetone Blank — O, ¥
Net 9./
S0 5 mg.

Final 20
Initial -—
Net 20

Total Water

Silica Gel

Final 900.0

Initial_ 32 /

Net 7.9
279

Aporoved By d ) /

-27- GUARDIAN SYSTEMSInCc




FIELD DATA SHEET

st U Sl . GUARDIAN SYSTEMS .
LOCATION DATE z //V/Z] mavems0
BARO PRES, -2)-(5, TIME A 0{) - 350 7—'
HNT Tme | METER sTACK METER TEMP. 7 [the gox | MEreR ':::L?sﬁ::: Vraecsus:rne-' STATIC PRESSURE “H 0
3. MIN | DUR [ voL rT.3 TEMP*F N JouT lavc |'F 4}" ECPY- !'-st 4 '-T 92,
E Zﬁ' g 1093 ¢ ! serore AFTER
5 ) 09721199 (sellp|sxlio @ Ly iy || |20 ) 207
[ /i 10S1Y 190 lpg [ 2| 220120 | .6 | 2 250 o
s ] pesalida paled Wtz 2902y g | S PP
10 0599 L s R Q2lp 169 192 20| 2.0 | 5|2 waren
-7 g 10637 50 (A2 LB 110 411250 | 1 b | 53] 2 m_ 2
P 1% 106, 442 Q217 17H ¥R IR50 1,33 .27 | [/ .
d'ﬁ \; Total__zj.:_..O_
154 /0 108| /50 1,3 GE LI W2 el 2,0.0072 |3 —
0! |lwed 159 (12|67 1D Y2 25p] 2.4 |25 | Y s
o 45 1 do ) lusd |1E ez |2 Rop| 2.5 | Fo | ¢ y
{150 | il srs” 18 0119102 lasrpl 2.2 |2 72 | fsans soxvo—g
s [ lpaslis7 12| 70179002la50] 17 L5d | S |ueren sve st
WV a5 77700420205 | U5 .31 | rewe, oevce Dt
!J,w/ 420 2203 | 4.5 PROBE LGTH.o g =3
— , ] 7 - = : =71 PROBE LINER
2 lev 48-‘”' 152 {5 /.54 JJLb | Y | prose wir SET:z%
AMBIENT TEMP,
__’NDTES
" dufea -alh
t PAEA - o K
Heak duck .
{. e ANYT
OV F Ve O
1043 451
. .009
;WJVM“"MQ’.,II
L2 /L A
00 ¢ j'
: o, O
' - O - 2. '
. T o
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Run Number

GUARDIAN SYSTEMS ...

2OOE Carcral Avernas-

Sirrringham, Alsbeama IS200
20870

Date /—/9’-—9/

Location

Dy el 78

Amount liquid lost during transport
Acetone blank volume, ml
Acetoné vash volume, ml 3
Acetone blénk concentration, mg/mg

Acetone wash blank, mg 2.0

Filter Collections (mq)

Non @

-2

a—

S 33 xou-b

Probe and Cyclone Wash {mg)

Dish # 7

Gross___$3 75§ /

Tare ¥ 3754 0

Filter #__ X -4 &
Gross____273. 7
Tare 2¢ /1. 9
Net [/ &

Acetone Blank_ =~0. &

Total Particulate Capture

Net EPAY
/5.3 mg.

Water Silica Gel

Final 20 Final S02.0

Initial - Initial 900. O

Net . 20 Net 2.9

Total Water 623_0 .

Aporoved By ) /

e aptpn e p——— ——
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FIELD DATA SHEET

oy

|

]

|

e - ove .

oo U S G n GUARDIAN SYSTEMS...
LOCATION } DATE /it/r/?/ “m‘*"g,.fp., Z.Ik/a GaSa
BARQ PRES, )c . / 5 TIME ?00 —JU'M /m%n ‘ZL‘ &:/ﬁgﬁ
T TiIME } METER STACH METER TEMP, '¢ iMmd | sox METER !VEL?5,~:: F\,/rz:!cst;u::: STATIC PRESSURE "H30
2 ium DuR :von. FT. 23 TEMPF N JouT !AVG 1;-““"7 TEMe ’"ﬁﬂ"‘,‘é“ IP:::; !Hg . )
A FH o s e
| B lestgs | 195 lo ¥ s34 230 16 | .55 | 7 | s 247
} «
2 \ ClGd 0] 195 Qs' s2 |60 ?‘ﬁ’”o l-_‘? SWARS ';;33 ,if/J
S B\ el 196 |77 5Py 40 2v0 ] 17 | 56| 9
5/! (22.22| 165 92|58 5 |42 290 1 | /5 | & .
m gram _
[ L, X
15| [ e 90 /sl [v9lase [ 1L [ o/ 18 | v
R
2 4| 1638831 (92 |76 |sgle7 (612D ) 7| s5Y | T
OPERATOR
3 (B | |(r931190 |7%|6220)62 1270] 16 | .1 /01 /
S 1ol 16| 18D 17716268 62| 230 L) |35 | g | coeid .
1§ < r.Z-‘/ S48 | jo | sameLe sox no. <
— r ' METER BOX NO. /0O
Z Ly 43 ¢ il ;aﬂ/ /gf/ 1. 56 4 .'705‘/10/ veter arne_f. T2
! o ' PITOT, CP £ 5
TEMP. DEVlcs_‘Z’uﬂhJ
PROBE LGTH. S & &
PROBE Lmsa..é_é.ié.
>
/ m’&e 77
(1 Wa ol
fhm:.?"
Ges-321 /57 #
2 )
CCe 1TF
Cr ]
FIMI Leuk ‘{(
ArY S5, o
-H‘VW £79. z.;o
—-——’:_E—a’
] =30~ .
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GUARDIAN SYSTEMS ...

V00 Cantral Avenues:

+ Alsberns 28200

Birrmingham
20897650

Run Number /
Date St ¥ =5/

Location C’LIQUL w

Amount liquid lost during transport ond
Acetone blank volume, ml /)
Acetone wash volume, ml 295
Acetone blank concentration, mg/mg & $5 o~
Acetone wash blank, mg Z.0
Filter Collections (mq) Probe and Cyclone Wash (mqg)
Filter #___(3) - 24 Dish # /
Gross 246 9 Gross 5F/505. 2
Tare 235 Tare §7 ¢S5 7
Net -5 6 Acetone Blank =-/.9
Net “/‘/. lo
Total Particulate Capture 520 mg.
f Water Silica Gel
Fimal __ 26 $S ¢~ Final S0/ ¥
Initial 24/0./ Initial  ZsF &
Net . </ Net Y2 L
Total Water BZ 4 .
£ impicess weee Wweishep
Approved By

/
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FIELD DATA SHEET

vt U € LoreSian o GUARDIAN SYSTEMS ...

RSO Cartral Avenus-

LOCATION _Qﬁ.,h DATE [// //f/ byt o

8ARC. pres_ 30 1 & e ;/ vz -_/Z a4

T e e T T e “:;;;“"m
G 14295 ?

| 191 key9s)| [80 |s2 |yeiso|yp230]). 2 | .56 |4 |293 %y/’j

. i || thoss| 180 |2 lsolse | 230 |17 |, s¢|Y 2=

L 12/ | 16800 95 104 s2isgl0 123016 [ 53 1 ¢

| /7 ]2 \ (_.7/.3344’&"- Llsdier lyd 235 LT | .Jo |4 —
H , m_____
| o | 116775 170 [6s|sslosiss 1230 )¢ | 5314 | sommmm
Y91 lge2.681 170 (721606 |s2(2% | )6 | .s31 ¥
, |58 £95.631 170 | 7€|6Z% >olss|avol 1.2 | s i §
! B[ leasliz0 |golee 93| s8lpe0 )12 |00 | 4 1 T

o

1390 %1 125|567 —Y“’J"—‘*‘(—

Mr ‘/‘/lzl/ (74 ¢ 2] LS 2

SAMPLE BOX NO.__&
METER BOX NO.&/09
METER anve__[, £ 2 _
PITOT, P o B
TeMP. DEvice L2

PROBE LGTH.__ (=&

PrOBE LiNER € @SS
PROBE HTR SET. _S'__"‘
AMBIENT Temp, _ L€

NQTES

’-cp(f7

e D s”
jpitial Leak

N

Lt o

————— T T -
-

’fﬂ’

699.2 95

6v9.295
—— 070

co. 1% -
O: 9% ;

”u./ (ew’( "
/'67_, S’/{j

593, ‘/50
,007

/;To‘/ 7".
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GUARDIAN SYSTEMS ..
iy L

Run Number 22

Date Y- &/

Amount liquid lost during transport

Nl

Acetone blank volume, ml

B05

so

Acetone wash volume, ml

Acetone blank concentration, mg/mg

5 33 Ky -+

Acetone wash blank, mg

2.0

Filter Collections (mq)

Probe and Cyclone Wash (mq)

Filter #__ X-3% Dish # 2
Gross 2A4%7.3 Gross__ &/ 9ss Z
Tare 25’2-? Tare i 9[4& 7
Net -5.5 Acetone Blank o S~
Net y
Total Particulate Capture 2.0 mg.
Water Silica Gel
u Final /907 .3 Final v i d
Initial__/F 22 & Initial__ 7/ 7 &
Net . 29.5" Net 255

Jos . 3

Total Water

4 /'%"7"‘5 wede wenjAﬁD

Aporoved By jf%( /
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FIELD DATA SHEET
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3 MIN [DUR ivoL Fr.3| T IN_JouT [AvG .I;"EMFi g 9»_5.2.1%:;: ‘f:;shw:l'”&l "Zf
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GUARDIAN SYSTEMS...

2E0R Cantral Averus

, Asbame IBROB

205/876- 1850

3

Run Number .
Date /]—-7Y -5/

Location

Amount liquid lost during transport y e

Acetone blank volume, ml 305’

Acetone wash volume, ml ZJD

Acetone blz;mk concentration, mg/mg 8’43 3yrp- %

Acetone wash blank, mg

2.0

Filter Collections (mg)
Filter # X—3 4

Gross 252, 3
Tare 25¢4.8
Net - 3.7

Total Particulate Capture

Probe and Cyclone Wash (mq)

Dish # 4

Gross__ 79413 b
Tare 7§5P50 0

Acetone Blank - 7

Net 22.9
/9.2 mg.

Water Silica Gel

Final /720.2 Final ¢ L&F O

Initial _ /F¥2.4 Initial & ¥F. 2

Net . 777 Net /S

Total Water 37 6 .

Aoproved By ) /
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TOTAL GRANULATED TILE : BONDED
CUPOLA DATA 2 3 4 PER. - CUM. PER CuM PER CuM PER CuM
AVAILABLE TIME o0 26 po | 2 o0 | g oo |
DOWN TIME Wad Gl la | 7 s
L& _QOWN_TIME .7 253 .7 27 32
GROSS HOURS EX 1 /54 5 CENEIWIC R AL
DELAY HOURS 233 25T 233 258
% DELAY 28 /€. 7.8 -l
OIVERSION PER CLM % RECOVERY . , SO0 % WASTE — —
TIME SLAG FUEL RATIO % % RECOVERY ETY A . &
MELT RATE | R F3¢48
UNITS PER DAILY NET TONS PER ANALYSIS Of DELAY TIME
NET HOUR | MACH. HOURS | saLgaBLg]| NET HOUR _ GRANULATED TILE HONDED TOTAL
COMMOD | TY DALY TONS DESCRIPY)ION
PROD. | sTD.| acT. | sm. | acT. PROD. | sTo.| acT. PER | cw | PER | am | Per am PER | cwm
PRODUCT CHANGES — —_
MECH. DELAYS L5 /6T
OPERATIONAL DELAYS K3 5.6
TOTAL 2.33| 75,55 2.F3 9555
ANALYSIS OF DOWN TIME
EBM\DEF L7
W AN L7 CL e
ANALYSIS OF MACHINE SPEED
BONDED PER PERIOD NET HOURS CUM NET HOURS
T DEPT. ACTUAL | STD. VAR. ACTUAL STD. VAR,
GRANULATED PER ®0 ’
CwM TILE AlSo | s 44D | (T oI | 12T L /P4 F7 | (o2 5
TILE PER | /i bl /a0 4463 |2.0(22 GRANULATED .
. OM Vb M I736 F2Ic4 /0 |3
PER
CONWED o TOTAL
b.G.w. PER ANALYSIS OF DAILY PRODUCTION

_36_
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VI. CALIBRATIONS

General

The meter boxes were recalibrated upon return to the laboratory
from this test. Using the average meter pressure, the boxes were
calibrated at the closest point to the original calibration (for
an average meter pressure of 1.59 a 1.50 "H,0 was used as the
calibration point). These calibrations produced a single point
of MCF and A H@ which was compared to the original calibration.

All were within the 5% allowed at the highest vacuum seen. This
new MCF was applied against all meter volumes in these tests.
These calibration sheets are located behind the original calibra-
tion sheets.

The equipment used on the dry filter stack was as follows:

Probe: 5' - 3

Box: 600

Stack Temperature: COMEGA

Sample Box: 4

The average temperature of the stack was 154 °F, The
OMEGA was recalibrated at 155 °F and agreed within 1.5% of the
initial calibration value.

The equipment used on the cupola stack was as follows:

Probe: 5' - 2
Box: 400
Stack Temperature: L&N #2 and OMEGA
Sample Box: 5 and 6
The average temperature of the stack was 181 ©°F. The OMEGA

and L&N #2 was recalibrated at 180 °F and agreed within 1.5% of the

\\\_ initial calibration value. ‘4//
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Type A
! Slass Liber Filtors

FEATURES

& High tensile strangth. » Excellent handling characlor-
isues. 8 Good welling proporties. 8 Minimum of 99.9%
fetantion for panicies ol .3 ym as determined by DOP
tasty. & Binderires.

¥his is tho original glass liber filter pioneered Ly Gelinan
instrument Company over 15 years ago. Il continues 10
be widely usad for high volume sampling. Since zinc is
ene ol (he raw mateniadls incorporated in tho gluss libers,
Trpv A §illurs, have @ Yatable ang cuntent Anutl 6

ponent of the hiter, sullunc ugid, 13 usied as a dispersgn
medium, making the shueels unsuitable lor modsurvment
ol suifates.

Type A Giass Fiber Filters ary 1033 likaly to develop static
charge of 1827 than olher glass liber media lypus. Thuy are
vsed axtensivaly In applications where zinc and iron con-
tont s notimponant, of where suitate content is not being
determined.

sie  imm a7em 102mm  naion
Product No. 61715 61604 61635 61701
Fiters/Psg. 500 100 ... Yo 00
TYPE A GLASS FIBEA FILTER
$PECIFICATION REPORT .

T Iy g phy 3 Lol CARMAE Sl DIODwITivs 1o PIEBERL TYPBl, AVe100w dobies Ot s el
Ll IACP N gccoplod ion Mathads They 80 SubC! Lo ABIBAl At atiutig

0 AI-0AL B8 ote bupDial 44 b lCEACHl bEcnCy TAR pngipiss hag Dugn miade w8 .

BCTIaNCE 0tk [ PR prOetyiol (Ms10yrama'8” s 107 snuei).

Type A/E T
Glass Fiber Fliters

FEATURES

& Lowtrace melals. & Medium Handling eharaeturistics.
o Available in aft sizes. s Minunum of 93.9% reluntion .
lor particies of Jum asdotermined by OOP tesis. » Bing-
er freu :

Type A/ Glass Fiber Fillers are composed of low acid so-
luble ghiss hber. They conlain law levels of both zine and
iton. Tiu: Lkiters da foact with almosphyric syllur diosnide:
and therclone, whon high levels of solfur ane expectod,
Clrttun b ot dluy te g bion s B Lo st o Nl Lo

Type AL uilass Fiber Filtars e bunder hes and ideal e
gravitnatac unalysis of aif pollutomis. This puro, erganit *.
free lilur s Ino busis lar procoduros wigely used In doter- «
mining municipdl und industriul air poliyling substances. -

Sie 2smm | 37mm | o2 mm [0z mem 67200~
- e S e R e Y A
Praduct No. 61630 | 61652 | 61631 | 41633 | 51838
zllluull'hg. bol.l_ _:.uo. B '9‘?_ . 100 109_

TYPE NE GLASS FIBER FILTER
SPECIFICATION REPQRT
The futhaminng prhig-ae abt Demug J peupctbs sopua-coof Igpgal. e 300 vahorn Sl suamd
0 Drdans o mitl af LCplvd IH InUludy ey oo bebywtl W Rvag Mgful st et 1§

A ABOOL sl e piind B0 B ISCIIL Siva s L0 gasipy s Bl Dren oty B
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N

- _EemenTs: T T
AnLmony ......... PP 30  Manganese .............. 200
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(111, T 2300 Zine ...oeiiiiinnnn.. . 5000
[ PT E 20 t0 25.000
e . _OTHERPHYSICALS:
bSO . ..., ...-522 Flow Rusistance [Mag )
o L T 85 @3J320cmimin, . HO min
DOP (2 AeLieminun Flow Flate {ain
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METER CALIBRATION FORM

nte _j2/30/72 Box No. /20
Poar © _32./3 in. Hg  Calibrated by ___ Jeopy LpiiZert
Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Mete
ting AH¢in. H2OM (in. Ho0) Initial | Final | Init1alf Final § Tnitfal] Final | Inlet | Dutle
_ Uog 767 70,
2 Py A £ L&L&MW}” R ARV AV 7
' - . i’ 7
LD 2 5O _lars. vy V0098 ez 929 ber 276 124 | 13y | e | P
” i 2 .-
L5 19 .20 2o 22p 894.990 |5el. 772 Vr22a0v]| /2.4 |/ 823 % 7w '?r-@é
’ ' o0~ FH~
2.0 10 ~ 90 e ¥3e Vo2, 325 1522 sazlspes3| /7 3 106 | P70
-~ . - L Iﬂl/ 20~
>5- 2 1 -L/s 707,932 PAL2Y0 lsprar7\529p72) 4T .3 /7 21 02 | —%2

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

Twtm = average temperature of wet test meter + 460°F

Pwtm = Ppar - %g%%

Ppar + _OH_
bar * 73.6

Pdgm

awtm = pressure on wet test meter in inches of Ho0

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
dry final - dry tnitial)(28.316)(Tuim}{Pdgm

or (1)
T |
5
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 dfal
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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METER CALIBRATION FORM

ate /- /b - &/ Box No. o d o)
Prar * __30.36 in. Hg Calibrated by _ /4> 2 ;

Orifice Bas 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 | In{tfal] Final | Initial] Final | Inlet ] Outlet

v 79716 F
(S @ty |—. %0 Bisap zzmiff.m /9.7 _|/9¢
(Cor"# | =20 lbg#s |y Bofes Pone [/5.¢ lse e o4
¢
cou  #p |=.50  Iwus Ydsw lom.1z 156 Ysg Y2
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

T
2873

average temperature of wet test meter + 460°F

P

Twtm dgm

or (1)

Twtm =
P = p - Awtm
wtm bar 13.6
Piam = P + _&H
dgm bar 3.6
Awtm = pressure on wet test meter in inches of Hp0
Y = meter calibration factor
28.316
Calculations
Y = (wet final - wet initial
ry final - dry initia
- Ly
Y 5
Meter Tolerance = 1.00 * 0.0}

99 5
.94¢0

95 3¢

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

—
—

97

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.

44-

GUARDIAN SYS8TEMS Inc




ORIFICE CALIBRATION FORM

Meter Box No.

Date }2[14; /2D

o0

Pbar 39 2 ¥

Calibrated By __ Jeor fopr oo~

Vi = Dry gas meter reading at the start of each test

A M N V2 8 t) t2 V2 - ¥y Qn -
in. Hp0 | CF cF | sec.] O F CF
9 Voveainl &522321 900 | 2 7 A 23 |l 013 1, 71239
/O ssarg isurare | 900 | 24 | 79 2542 | 5,20 L2339
)5 vt 322 15790220 | P20 22 | X 0. 352 RO Nr/»X73 |
.0 s arlsqvesI| P00 o3 |23 2.3 1. ro ¥7 .220°%
5 krserrlsvsonnloen o5 |9/ V13 795 |gpv2 12224

Average Ky 720 3

Py

V2 = Dry gas meter reading at the end of each test % - / 78
t1 = Dry gas meter inlet temperature
t2 = Dry gas meter outlet temperature
Calculations l.o00F
1.009
1. Q.n = Vz - V] ty + 460 —I (60)(Y) 00 2.
(for each aH) ) t1 + t2 + 460 ,
7 #wo 1
.99 ¢ 00
2 WY MBI
=2+
(for each aH) Tp oH Pm = Prar + oH
13.6
Y = meter calibration factor

- T

i vl m

3. Calculate the average K, as follows:
R = Lim
5

4. Calculate A Hy as follows:

AHy = Qe2 PeMe |1 = 0.92]
e K K

Q@ = 0.75 cfm

T@ = 5280R

P@ = 29.92 in.Hg

M@ = 29

5. Orifice Tolerance = 1.84 + .25

-45-
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Date

Vadd 2274

ORIFICE CALIBRATION FORM
Meter Box No.

Poar ___ 20-36

Calibrated By

&0 0 _

Lo7 L

A H

Vi

t2

V2 - ¥y

G

in. Hy0

CF

CF

Sec. Of

Op

CF

B

as

92

Z/

/-5

/63

2&

LO3SE
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¥y, = Dry gas meter reading at the start of each test

Vo =
t1 =
t2 =

Calculations

1.

2. Ky ®

(for each AH)

??o: each AH)

Dry gas meter inlet temperatyre

Dry gas meter outlet température

Dry gas meter reading at the end of each test

Average Ky

W3

Yy

z

Vo - ¥ t2 + 460 1 (s0)(v)
© t1 + tz + 460 J
.29
Qn | = " Tn = t2 + 460
Tm AH Pm = Ppar + AH

3. Calculate the average K, as follows:

Kns

Lkm
5

4. Calculate A Ha as follows:

= Q@Z P@ M@ = o 921
sz

A Hy

o -
>3%8
o inon

M@

0.75 cfm
5280R

29.92 in.Hg

29

5., Orifice Tolerance = 1.84 + .25

- P

. Loy

Y = meter calibration factor
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METER CALIBRATION FORM

Date _ /Z’/Z Y F< Box No. &0
Poar = __30.23 in. Wy Calibrated by S Dontin ,&,MZ
“Orifice Gas Volume Gas Volume Temperature Avg. Temp.
¢ . | Manometer Set- A wtm Wet Test Meter| Dry Gas Meter Wet Test Meter |Dry Gas Met
=) | ting AH(in. HpO)| (in. Hp0) [Tnitial] Final]Initial] FinaT] Initial] Final TTnTet [Out)
i ae — o | 8030 | 300\ S50029| Fs023| 190 |13 | 250145
§ o - 6| por9y|inges| 85 yss| qvavd 193 Vivs | |5
s 1.5 N §20297 |%30.576 | Jo5.123 |94 291/9. 5 a1 f{;é fzf
> {20 .12 £3/53| §9320A 116 406 92005511 7 |74 ¢ |Pgz [5s
S l2.s -2 571,559 {ss03er e s s sl 1w s | 162 |57 |2

D S
— s

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

Tdgm = average temperature of dry gas meter (inlet and outlet) + 460°F
Twtm = average temperature of wet test meter + 460CF 9902
Pmn:rn‘Pl:}alr"‘m-f‘%l | .o113
13. 996
P = P + _AMH ,-??‘?7
dgm bar T3.6 '2313
awtm = pressure on wet test meter in inches of Hy0 - G
Y: 7953

Y s meter calibration factor

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

Calculations
Y = {wet final - wet initial)(T P
dry Tinal - dry 1n1t1al)(28.316) (Tytm) (Pdgm
or (1)
= Iy
Y 5
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 dia)
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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METER CALIBRATION FORM

Date Box No. 60 0
Poar * 30.3¢ in. Hg Calibrated by Lo72.

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 AHn. H20)| ¢in. HoDy Iimitial | Fipal | Initial] Final | InitiaY] Final |Inlet [Outlet

72 72
208 (74| =/10  Reoo rory Voks72\liGe {152 | /mo |Fe R0
2 Fo
_Z;O__Q_G_'ﬂg =/./0 92.08F Vesicer Wro.¢2# V32sve /6.0 /5.0 P2¢%
2% Fe
2.0 Qé'z&i ~=/./0 05 Le7 VIFI3F YF2.5v1 V¥ 57 /5.0 /7.0 F | ~70

Pump must be operated for at least 15 minutes at each AH setting

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

(.5, 1, 1.5, 2 and 3)

Twtm = 2verage temperature of wet test meter + 460°F .6 £22
Pwtm = Ppap - Autm L9562
13.6

. 987

Pdam = Pbar + -&H —_—
gam ar

Awtm = pressure on wet test meter in inches of Hy0
Y = meter calibration factor

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

Calculations

Y =

(wet final - wet initial){T4

tdry tinal - dry initial}(28

Y =

Iy
5

Meter Tolerance = 1.00 + 0.01

or (1)

P ey
dgm

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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ORIFICE CALIBRATION FORM

Date / Z/.‘(.“?/7C). Meter Box No. ¢O O
Poar 30,6 Calibrated ByM
AH V1 V2 8 t) t2 V2 - ¥ Qn K
in. Ho0 | cF CF_ | Sec. OF F CF
i 601 29 12/ 16999 . v¢35|.282S
o 900 | ¢s | 59 |3999¢ | 55| 052
Ly 940 191 | €€ |N.ogt | . 7292 | 2577
2.0 942 19¢ | ¥€ |12.6391. 9327 | .29/
1.8 900 127 9] 119463 1.9295 | 7943
Average Ky L 75?7

V1 = Dry gas meter reading at the start of each test ‘

-

¥2 = Dry gas meter reading at the end of each test
t1 = Dry gas meter inlet temperature

t2 = Dry gas meter outlet temperature

falculations
1. Q= Vo - ¥y [Ttz + 460 1 e0)(m)
(for each AH) ) tl + tp + 460
2
2. K, °© . P My Mpg = 29
Qn L T, = t2 + 460
(for each AH) T, BH Pg - Plar s AH
13.6
Y = meter calibration factor
3. Calculate the average K; as follows:
= IKp
fo® ot
4. Calculate A Ha as follows:
A Hy = Q@2 Pg M@ 1 = 0,921
08 = 0.75 cfm
T@ = 5280R
P® = 29.92 in.Hg
M@ = 29

5. Orifice Tolerance = 1.84 + .25
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ORIFICE CALIBRATION FORM

3. Calculate the average K; as follaws:

Fp = Ihm

5

4. Calculate A Hy as follows:
A Hy = Q82 Pe M@
T

Q@ = 0.75 cfm
T@ = 5280R
P@ = 29.92 in.Hg
M@ = 29

5. Orifice Tolerance

7]

1.84 ¢

.25

-50-

bate /=-/C- 5/ Meter Box No. C o0

Prar _ 3030 Calibrated By __ <o 72

AH Vi V2 ;) t1 t2 V2 - ¥ Qm Kn *
in. Ho0 | CF CF Sec. OF °F CF

2.0 930 | £2 | 76 3.2v7 L g3¥7 |.2SF3
2.0 %60 |G ¥ |3 / 2.5+ |.F¥oF 25F)
2.0 Spo |77 |£&  V2se— lesn  |rose

Average Ky | 2SFF
Vi = Dry gas meter reading at the start of each test
X X2

V2 = Dry gas meter reading at the end of each test

t1 = Dry gas meter inlet temperature ‘ii%%é:—'

t2 = Dry gas meter outlet temperature

Calculations

1. = Vo - Vg tz + 460 h! (60)(Y)

(for each AH) - t1 + tg + 460
2
2. K, < Pn My Mn = 29
O \‘ LR Tp = t2 + 460
(for each AH) T, oH P:"r: -
13.6
Y = meter calibration factor
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PITOT CALIBRATION FORM

Date (/020 Probe # __ 5 - 2
Calibrated By >0 - R S,
Nozgle Size -
SIDE A
(1ﬁ.Pﬁ§3) (1ﬁ.P;§:<)>> c_(s) c.(8) - E. ()
Run # Standard Type “&" P P P
1 20 @Y 354 00
2 2! . 79 5 (o (00 {
3 .71 . 95~ 356 | poi
E{xm (355
SIDE B )
5P, A P(s) Deviation
woo| M| wd | Gw | 66 -o8
1 b7 23 740 0032
2 9 a4 F43 008
3 1 G 3 AU L, 003
EP(B_) 543
CALCULATIONS
cp(s) = CP(std) A Poeg
(or 0.99) A P(s)

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

l'c'P(A) - Ep(n)l £—Must be < 0.01

3

A:.002 - 20!
5

8: et = yo¥

&——=Must be < .01

AR
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PITOT CALIBRATION FORM

Date /2 ///j FO Probe s - 3
Calibrated By TP + LS,
Nozz-le Size S
SIDE A
A Pgeg A P(s) Deviation
(1n. H,0) (in. H50) c_(s) Cp(a) - C (A)
Run # Standard Type "s" P P
S /A L X2 T2 o003
2 vf Q_a ’X? L 7 ; ? 10 0_:_.
.y 23 357 00 2
Cw L7359
SIDE B
AP R A P(s) Deviation
tn. BB om0 [ c 0 | cyle) - @
Run # Standard Type "sg"
1 o 2 . 21 . 249 g __ L)
2 o ? .97 .34 T
3 l& 6 ) 90 127"/3 2o
C.(®) T4
CALCULATIONS
€p(8) = Cpraeay 8 Poed
(or 0.99) A P(s)

227 ¢ 0!

e
Average Deviation = L|Cp(s) - T (A or B) Z- -2, .
- L
3 &——Must be < 0,01
‘?sq",qu = lo‘

IEP(A) - UP(B)I &— Must be < 0.01 =

o
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