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SECTION 1
INTRODUCTION

i

i

l The Industrial Environmental Research Laboratory (IERL) is conducting
sampling and analysis to determine inhalable particulate (IP) emission fac-

' tors for the major industrial source categories. In order to conduct this
sampling, a standardized source testing protocol was developed that includes

I quality control and assurance measures, information on particle size sampling
equipment, calibration procedures, and data acquisition, reduction, and analy-

. sis procedures. The scope of the standardized protocol focuses on the me-
chanics of the measurement systems and the mathematical treatment of the
measured results. The quality and utility of the measured emission results,

' however, are dependent not only on the adherence to the standardized sampling

) methodology, but aiso on the process generating the emissions and the control

l device collecting these emissions. '

PEDCo Environmental, Inc. (PEDCo), as a subcontractor to Midwest Research

' Institute (MRI), was commissioned to assess and qualify the representativeness
of the cement plant process operating conditions and associated particulate

l control device performance levels for an IP test series. PEDCo directed
the acquisition of characteristic data and results from three strategic
perijods: 1) the initial performance tests of the electrostatic precipitators

' (ESP's) controlling the cement kiln emissions, 2) the 90-day period preceding
the IP test, and 3) the period during the IP testing.

l Acquisition and analysis of this historic data base have provided an
objective evaluation of the normal and historical operating ranges for both the

I kiTn and the ESP and the emissions associated with the initial performance
and IP tests. Design specifications, operating conditions, analyses of feed

l materials and particulate composition, and other emission data were used in
conducting this evaluation.

i

i
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SECTION 2
SUMMARY OF RESULTS

Table 1 summarizes the ESP operating conditions for the originaT per-
formance test and the addditional IP tests. A review of the data indicates
that the overall collection efficiency of the unit has not changed signifi-
cantly from 1975 to 1981. It appears, however, that inlet temperature and
moisture content have decreased and that the inlet dust loading (gr/acfm) has
increased. These changes are the result of a trend to decrease energy con-
sumption (i.e., reduce outlet temperatures) and increase kiln production. The
increase in clinker yield is accomplished by increasing the insufflation rate
of recycled dust. High insufflation rates, however, result in an increase in
recirculated dust loading.

During the test periods, the kiln processes'were not stable. There were
significant changes in kiln temperature, insufflation dust rates, and coal
firing rates that tend to affect both kiln gas volumes and uncontrolled emis-
sion rates. The implementation of the sampling protocol that calls for taking
impactor and one-point flow determinations in separate quadrants over an ex-
tended period of time seemed to cause an unreasonable scatter in both the proc-
ess and emission rate parameters.

Both temporal and spacial variations in inlet emission rates occurred as
a result of kiln operator and duct configuration. The three most significant
variables observed were insufflation rate, flue gas temperature, and coal
firing rate. Table 2 presents the average value for selected process parameters
for a 30-day_period prior to the testing and the range and average values for
the IP test series.

It should be noted that the kiln was stopped on May 4, 1982, and the slurry
feed, coal rate, and insufflation dust rate were interrupted. The insufflation
dust rate on May 4, 1982, varied from 0 to 21.81 tons/h. A change in kiln
chemistry (product) was made on May 5, 1982, that resulted in a change in kiln
alkali equilibrium. The change was accompanied by a significant increase in
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TABLE 1. SUMMARY OF ESP CHARACTERISTICS ON CEMENT KILNS - WET PROCESS

Test

Characteristic 1975° 1981°
Collection efficiency, % ‘99.97 99.987
Specific corona power, W/1000 acfm 478 624
Corona current density, mA/1000 ftz 20.8 21.0
Inlet dust concentration, gr/dscf 49.8 78.2
Gas flow rate, 1000 acfm 200 167.6
Gas superficial velocity, ft/s 2.71 2.26
Gas temperature, °F 587 375
Gas moisture, % by volume ’ 42.5 29.1

aAveraged results from guarantee-performance testing May 21-22, 1975.
bAveraged resuits from IP testing May 1-6, 1981.
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TABLE 2. TYPICAL KILN OPERATING PARAMETERS

IP test period

April 1981 Range Avg,
Kiln feeder, rev/h o 318 322-337 327 -
Slurry moisture, % 31.7 30.06-31.96 31.49 's
Slurry feed, tons/h (dry) 57.80 58,89-61.93 59.64 l\
Dust insufflation feeder, rev/h 1630.8 0-2909 1745.9
Dust insufflation, tons/h 12.23 0-21.81 13.09 .
Kiln speed, rev/h | 86 86-91 87 -
Carbonate content, % (MgCO; + CaC0;) 77.14 77.05~77.41 77.2 I
Coal firing rate, tons/h 6.2 5.2-6.2 5.75 I
Heat input, 10° Btu/h 160 T 132,6-158.1 146.6
Feed end flue gas oxygen, % 2-4 1.4-4.5 2.8 ll
Feed end flue gas temperature, °F 400~500 | 390-500 456 B
1
' \‘
. !
___J
]
J
i
1
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measured opacity and rapper reentrainment loses. A significant decrease in
ESP corona power was also noted. The tests on May 5 and May 6 were con-
ducted during a period of changing kiln alkali equilibrium and therefore the
emitted particle chemistry and emission rate were not constant.

Because of the variation in kiln conditions and the use of a sampling
protocol that did not allow for the consideration of process variations with
time, the data presented in this report should be carefully reviewed before
assumptions are made that the results are typical of most wet process kiln
operations. The analysis presented in this report was critically limited by
the inability of PEDCo personnel to be on site during the test period.
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SECTION 3 ' "W
CEMENT KILN PROCESS CHARACTERIZATION

3.1 GENERAL PROCESS DESCRIPTION

|
Cement is an adhesive substance that either on its own or mixed with a II
1iquid is capablie of uniting pieces or masses of solid matter into a compact
whole. Portland cement is defined as a product obtained by intimately m‘ix'i'ng I
calcareous and argillaceous or other silica, alumina, and iron oxide bearing
materials, burning this mixture at a clinkering temperature, and grinding the
resulting clinker into a fine powder.1 '
Commercial cement is produced by passing feed materials through a rotat-
ing kiin to affect heating, drying, calc¢ining, and fusing of the materials l
into ¢linkers. The c¢linkers are then cooled and ground with gypsum to form
a final product that is packaged and shipped. Commercial grades of cement '
can be produced through either a dry or wet process.
In the wet process, water is added to the raw materials in a grinding .
mill to form a §1urry containing about 30 percent water. The raw materials -
contain silica, aluminates, ferrous compounds, magnesium, sulfates, carbonates »
(calcium and magnesium), and alkali materials (sodium, chlorine, and potassium lli
compounds). The concentration of alkali in the raw materials depends on B
guarry mixture and cement type. In general, the raw materials contain about I'
75 percent carbonate material (mostly calcium carbonate) and about 1 percent
alkali oxides (mostly potassium and sodium). ‘ - l
|

The kiln is fed with a finely ground homogeneous slurry that is dried
and heated as it moves down the kiln toward the burning zone. As the slurry
approaches the firing end, the carbonates are calc¢ined to yield calcium oxide
and magnesium oxide. The material continues to increase in temperature to
‘about 2700°F at which time the nodules fuse and chemically react to form
calcium silicates, calcium silicate aluminates, and calcium silicate ferro
aluminates. The fused nodules are then cooled to about 1000° to 1200°F
before they are discharged to the clinker cooler. Chains are installed in

[
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the back end of the kiln to affect heat exchange and reduce dust emissions in
the exhaust gas. Figure 1 provides typical gas and material temperature
profiles for a wet process kiln. '

The alkali compounds (potassium and sodium) along with sulfur and chloride
are considered the volatile components. When the alkali material in the feed
slurry is heated to about 1000° to 1500°F, it is vaporized and becomes en-
trained in the kiln combustion gases. As the gases reach the feed end of the
kiln, they are reduced in temperature (because of the heat exchange with the
chains and heat Toss in evaporating water in the slurry), and the volatile
compounds condense on the feed slurry nodules. Through the normal movement
of the slurry down the kiln, the volatiles are returned to the hotter area of
the kiln and are revaporized. This vaporizing/condensing cycle continues
until an equilibrium is reached between the feed alkali and the final loss
from the kiln through the clinker product and the particulate in the exhausted
combustion gases. Figure 2 demonstrates the concept of circulation of volatile
matter in a kiln system.2

The condensed alkali compounds appear as submicron size or fine particles
composed mainly of potassium hydroxide, potassium chloride, potassium sulfate,
sodium hydroxide, sodium sulfate, and sodium chloride. The specific chemistry
of the alkali compounds depends on kiln temperature, slurry chemistry, and
back-end temperature. Chemical properties of typical volatile components
are provided in Table 3 and Figure 3.

The volatile compounds also condense on larger particles that are en-
trained by the flue gases in the drying slurry feed materials. These larger
particles are primarily CaC03, Ca0, 5102, and are chemically close to the
composition of the feed slurry. The emissions from the kiln typically
form a bimodal particle size distribution with a submicron size fraction and
a supermicron sjze fraction.

An ESP is effective in collecting both particle size modes, with the
larger particles being collected with a higher degree of probability. The
larger nonalkali particles are collected in the front fields of the ESP.

The finer alkali particles are not as easily collected and tend to pass
through the inlet fields. A typical analysis of the dust found in ESP hop-
pers shows increasing alkali composition from inlet to outlet fields.
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TABLE 3. CHEMICAL PROPERTIES OF VOLATILE COMPONENTS IN CEMENT KILNS |

700 80|0' 900 1000 1100 1200 1300 1400I 1500

1500°F 2700°F

TEMPERATURE °C

Figure 3. Chemical properties of alkali volatile materials
in cement kiln processing.
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Compound point, C point, C point, C point, C
.
Oxide decomp. 350 sublim. 127% l
Carbonate 894 decomp. 850 decomp.
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Typical data from a wet process Kiln ESP are provided in Table 4,

Figure 4 shows the decrease in nonalkali particulate (Ca0 and Si0) as a per-
centage of total dust composition in successive fields of a typical ESP.3

The enrichment of alkali particulate (Na20, K20, and 503) is primarily the
result of the high removal rate of nonalkali materials in the inlet field.
The c¢lose association of K20 and 504 is expected ¢ince a major portion of the
alkali particulate is composed of potassium sulfate (Na2504). It should be
noted that the increasing percentage is not always found especially if most
of the alkali condenses onto larger nonalkali particles. In this case, the
particle size/chemistry is more homogeneous and the ESP does not chemically
segregate the dust by fields.

The chemistry of the particulate also has an effect on the resistivity
of the material. Soluble alkali components (Na2504 and NaCl) have been shown
to be effective in reducing resistivity.” Resistivity is also a function of
temperature and moisture of the gas stream, Figures 5 through 9 show the
range of cement dust bulk resistivity in successive fields of a typical ESP
as the alkali content is 'increased.5

To increase the kiln yield, it is possible to return low-alkaij ESP dust
to the kiln. The intent is to recover the carbonates, oxides, aluminates, and
ferrous compounds. The dust may be returned by several methods: insuffla-
tion at the burner end, dry dust at the feed end, and scoops at mid kiln. It
is common practice to collect dust from the front ESP fields and return it to
the kiln by one of the above methods.

The alkali material in the slurry becomes vaporized and enters the
"volatile recirculation system" within the kiln. The net effect of this re-
circulation system is to increase the fine particle fraction and loading to
the ESP. The nonalkali materials are also suspended in the flue gases and
are exhausted to the ESP. The equilibrium obtained by the combined recircu-
Tation of alkali and nonalkali dust increases the inlet loading to the ESP by
a factor of 2 to 3 above nonrecirculation conditions. The amount of insuf-
flated dust that may be used is Timited by the allowable alkali content in
finished cement. Typical specifications for standard types of cement are
provided in Table 5!6
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TABLE 4. TYPICAL COMPOSITION OF DUST COLLECTED IN SUCCESSIVE FIELDS
OF AN ESP SERVING A WET PROCESS CEMENT KILN (ROCK FEED)®

Chemical Composition, %

compound Inlet Field 1 Field 2 Field 3 Field 4
Na,0 0.47 0.50 0.74 0.98 1.72
K,0 5.80 7.00 12.05 19.80 35.80
Li,0 0.34 0.24 1.00 1.64 2.16
Mg0 0.41 0.85 1.09 0.20 - 0.12
Cal 41.98 43.26 39.41 29.09 8.19
Al,0, 7.98 6.15 2.14 2.15 1.75
§10, 13.48 12.80 11.72 8.76 3.72
Fe203 1.84 1.90 1.84 1.44 0.63
LOD 19.91 18.96 17.89 14.08 7.85
S04 6.84 7.19 11,15 20.31 37.03
Ti0, 0.26 0.25 0.22 0.17 0.06
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ij1ca1 resistivity of cement dust collected in the third field

of an ESP serving a wet process cement kiln (rock feed) as a function

of moisture content.

A-27




4

- .
P " =
o

. H
i

'

mm_.—z‘w. I ——— 1
S 75-40% MOISTURE @ 4000 VOLTS?
= = F=25% MOISTURE =—=—})
2 40% MOISTURE ==

8 _
10 » — — : _ .
200 300 400 500 600 700

TEMPERATURE , °F '
Figure 9. Typical resistivity of cement dust collected in the fourth Tield
of an ESP serving a wet process cement kiln (rock feed) as a function
of moisture content.

A-28

- S - - . [ H t ! i



' . L . i . . . . - . . v L . . ' ' 4

TABLE 5. TYPICAL SPECIFICATIONS FOR STANDARD TYPES OF CEMENT®

! and 1I and 111 and
Cement type 1A ITA ITIA IV V
Silicon dioxide (5102) min., % - 2.1 - - -
Aluminum oxide (A1203) max., % - 6.0 - - -
Ferric oxide (Fe203) max., % - 6.0 - 6.5| -
Magnesium oxide (Mg0) max., % 6.0 6.0 6.0 6.0 6.0
Sulfur trioxide (503) max., %

when (3 CAQO - A1203) is < 8% 3.0 3.0 3.5 2.31 2.3

when (3 CaQ - AL203) is > 8% 3.5 - 4.5 - -
Loss on ignition max., % 3.0 3.0 3.0 2.5 3.0
Tricalcium silicate (3 CaQ - 5102)

‘max. , % - - - 35.0( =~
Dicalcium silicate (2 CaQ - 5102)

min., % - - - 40.0| -
Tricalcium aluminate (3 CaQ - A1203)

max., % _ - 8.0 15.0 7.0 5.0
Tetracalcium aluminoferite plus twice

the tricalcium aluminate (4 CaQ -

A1203 . Fe203 f 2(3 ca0 - A1203)) or

solid solution (4 Ca0Q - A1203 .

FeZOB + 2 Ca0 - Fe203) max., % - - - - [20.0
Alkali (Nay0 + 0.658 KZO)a 0.60| 0.60 - -] -
aOptiona] standard.
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3.2 PROCESS SPECIFICATIONS AND NORMAL OPERATION OF TEST SITE

The test facility is a wet process portland cement plant with a total
production capacity of 1800 tons of cement per day. The plant operates two -
identical rotary kilns for the production of clinker. Each kiln is 12 ft in
diameter and 450 ft in length with a production capacity of 40 tons of clinker
per hour. The No. 2 kiln was selected for testing and was originally in-
stalled in 1958. The kiln contains a chain in the feed end from the 306-ft
position to the 432-ft position in four sections (A, B, C, and D). The total
chain weight is 106.6 tons with a chain density of 15.3 1b/ft3. The kiln is

refractory Tined up to the 364-ft position for shell protection and insulation.

The internal diameter of the kiln in the refractory section is 11 ft 4 in.

The slurry is fed into the kiln from feed tanks by a rotating bucket
feeder resembling a ferris wheel. The slurry typically contains 30 percent
moisture, 77 percent carbonate material (mostly calcium), and 2 percent
alkali material (mostly potassium).

Insufflation dust is collectad from the first two fields of the ESP into
pyramidal-shaped hoppers. It is continuously removed from the hoppers through
rotary air locks, combined with Unit No. 1's insufflation material, and re-
turned to the burner end of the kiln. Dust from the last hopper is pneumati-
cally conveyed to a storage tank for removal by truck.

The kiln is fired with pulverized coal that is locally mined and washed.
Secondary air is obtained from the clinker cooler heat exchanger to provide
preheated air for coal drying and combustion through the firing hood. Typical
coal firing rates are between 5.0 and 6.5 tons/h at a raw meal dry solids feed
rate of 60 tons/h (insufflation not included in weight). The thermal heat re-
quirements are in the range of 2.1 to 2.5 x 106 Btu/ton of slurry feed (3.2
t0 3.8 x 10° Btu/ton of clinker) at a typical coal heat value of 12,750
Btu/1b (dry basis).

Kiln process operating parameters are recorded on a daily operating log
sheet once an hour by plant personnel. Key parameters recorded include coal
firing rate, slurry feed rate, insufflation rate, kiln rotation rate, exit gas
temperature, flue gas oxygen, and other important parameters related to kiln
operation. Formulas used to calculate dry slurry feed rate and insufflation
rate from operating data are provided in Appehdix A.
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Copies of the daily operating logs were obtained for the 3-month period
prior to testing. Kiln outages were noted on two occasions. Records were
examined for the month prior to testing to establish the normal range of
operating conditions,

Samples of the feed slurry are collected three times per day and analyses
conducted for moisture and carbonate content. Clinker samples are collected
every two hours and analyzed for chemical composition. Coal samples are taken
each day with certain analyses being performed daily and others determined
weekly., Daily, weekly, and monthly averages are recorded by the plant's
quality control laboratory. |

3.3 PROCESS ANALYSIS DURING IP TESTING

During the test period May 1-6, 1981, process records were monitored and .
process inputs calculated from operators' logs. Abnormal process conditions
were noted and recorded. Analyses of the process conditions were made to
determine kiln conditions during each run and to note if any changes in spe-
cific variab1es occurred that would have had an impact on uncontrolled emission
rates, or controlled emission rates due to observed changes in gas volume,
temperature, moisture, or fine particulate characteristics. ‘

The quantitative impact of these process changes cannot be determined due
to the interaction of several parameters, but a qualitative assessment can be
made. Appendix B provides the hourly process weight determinations during the
test period. The slurry feed rate was calculated from the hourly integrated
slurry feeder revolutions and the slurry moisture measured at the end of each
shift. The insufflation dust rate is based on the dust feeder screw inte-
grated revolutions. The combined kiin process rate is the total of slurry
feed (tons/h dry) and insufflated dust (tons/h dry).

Figures 10 through 15 provide a graphic display of the slurry feed and
insufflation dust rate. It is apparent that the insufflation dust rate is
highly irregular with a range of 0 to 21.82 tons/h and an average of 12.5
tons/h. The dry slurry feed rate is very stable with minor variations.

Slurry feed was interrupted, however, between 9:00 a.m. and 10:00 a.m. on May
4, 1981. This interruption is expected to have an impact on the stack test
results obtained during and immediately after this occurrence. Although no
explanation of the event was_indicated on the operator's log, it is apparent

A-31




I — i [ ;
| . i ) ! - i
l . l\ A l

e ey P O Sy -
- - R [ ey ey - - ooy . ) T “ ) 1 !
_ m . : _ H | . : . ‘ . “ . l _ l _ - _ I . l

_.ﬁwmﬁ ‘1 Aey 40} 3jed 3SNp uole|Jinsul pue pasy Auin|Ss Q1 34nbi 4

[-L

P

"'J'h.'_“.

YI144NSN]

A~32

AHUNIS

e

u/suol “3Lvd 0334 NTIM INIWID

Ti0L




‘1861 ‘2 AeW 40) 3led 3snp uoj3eijjnsui pue pavy Adun(S 11 3anb| 4

{
o " " + 1 ) [ 3 r t t 1 u 1] o 1 [ i ' 5 r t t [
] ’vln = = = —F ) — = = 1
£ ’ .. Y-y ] -
60 - 0 £0 —1—- 1=
:.m 01
b 7 h . = o E e 7
- o NOELY144ASH] X -
0z
= r
-10€ m
= = .
—] - o = A
N — m.:_ b A-n
" 8
=
0s ..l.._
8
g
= ]
= AYUNIS = e 09 =
0f
= D = ™ "
mxu.\ V101 by - a2
rF 4




x S s o= U
i

. - R e R, - — P . S s . - P
o [ roo e : . i ' o i : T o : j ’ : \ 1 ; i :
! - R : . - 5 i : ) : ; ; . . i - ¥ - 5
B R GE S ON R AN S B G B O D By BN BN aD OB e

"1861 ‘€ A®l 404 9104 JSNp UOLJe[jjnSu} pue paay AadniS g1 d4anbi4

all

“\

B
.
4

111

»
"
.

e

KOTLVI24NSNE

L
-

ot

oy

A-34

0s

Y/suel ‘Ilyd 0334 NIIY IN3WID

= A4S

‘nh
!

oL

"
e
-

r 0L

08

06

o




‘1861 ‘v A®W 40} 2304 }SNp ucpIe|JJnsul pue p3ay Asan|S gl aanbly

g

N
N
TE
s
B

NO11V1d3NSHE

oe

o%

A-35

0%

Eaa ¥
e sl

»
y/suol ‘ILvy Q334 NI INZWED

-
»

WIoL

0og

06

(

. . . . - , . . . . : . : . )




“1861 ‘S Aey J40) 934 JSNP UOL}E[JNSU} pue paay Adan|S I a4nb}4

"o [ . ] 0 s r 3 t [ CEEE s ] ¢ ' s ’ t 3 t
[ 8 g —
121—j-021 611 811 £l 911

s 11010 60

01

- KD 1¥144NSHI

02z

t]3

or

s

1]

i
L

AHH0TS : 09

4/suol *3Lyy 0334 NI LNIWED.

02

101

09

06

01




"1861 9 Aejj J40j 23ed ISNp uOLIe|fjnNSul pue padl Asunfs "Gl 3anby4

{
n " " i u " [ [ ’ ¢ v [ 3 [} [ 1 0
'I'- L ) |
|-€21 mlﬁ 1—1 -]
T i | i
tlotzio
b 9 X i _u_—
> - —— A
RITT —]
_ NO1iv144nSHi
“ 02
— 7] M
3
< ~
oy = )™
& Yo
n <
m
8
05 £
o
g
s S it i ol o 09 £
AHUNS -
INEE =
— - - = ¢4
Wi0L
0@
06
001

]
G . =l T BN B O BN & GE I SN D B an B B BE e




the kiln's speed and feed were reduced for a l-hour period. Figures 16
through 21 provide a graphical display of the coal firing rate and kiln
exit gas temperature during the period May 1-6, 1981.

Specific process rates were determined for each inlet and outlet test
run by use of the hourly integrated readings. The results of the inlet and
outlet tests are presented in Tables 6 and 7, respectively. The process
weight is the average of integrated hourly readings during each test period.
Slurry constants, kiln operator lTogs, slurry feeder charts, and kiln feed gas
temperature and oxygen content charts are provided in Appendices C . through F.

Clinker composition was determined every two hours and a daily average
recorded, Table 8 provides the clinker analysis for the test period. It
should be noted that the cement production changed from Type I to Type II for
the last two days of the test. The change from Type I to Type II was observed
to result in an increase in kiln opacity (combined Kilns 1 and 2). Appendix

G is a summary of the clinker analysis and Appendix H is the kiln coal analysis.

Slurry carbonate content is measured at the end of each shift and recorded
on the operator's log. Table 9 provides the calculated carbonate content of
the slurry for the testing period. An increase in carbonate content in the
sTurry typically will reduce the clinker yield and increase the calcium
content of the clinker. A very narrow range of carbonate is typically main-
tained.

Grab samples of raw meal were collected each day during the sampling
period to provide an indication of the alkali content of the kiln feed.
Table 10 provides an analysis of each sample. Because the samples were not
integrated composites, they may not be used for analysis of individual test
runs, but may be used to qualify the kiln feed with respect to other wet
process kiln feeds.

In order to determine the enrichment of kiln feed meal as a result of
insufflated dust, composite samples were obtained from the dust-return pipe
(Fields 1 and 2). It should be noted that the insufflated dust was the
combined material from Kiins 1 and 2. Table 11 provides an analysis of the
insufflated dust.
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PROCESS RATES FOR INLET EMISSION TESTS

TABLE 6.
Slurry , Dust, Total,
Date Run no. Time tons/h tons/h tons/h
5/1 I-31 942-957 59.64 13.31 72.95
5/1 I-31 1135-1205 58.82 13.52 72.34
5/1 1-.32 1657-1721 59.68 6.77 66.45
5/2 1-11 945-957 59,74 13.54 73.28
5/2 I-11 1130-1154 59.74 13.74 73.48
5/2 1-12 1332-1347_ 59.92 13.43 73.35
5/2 [-41 1537-1607 59.99 13.52 73.51
5/2 1-41 1718-1741 59.80 13.58 _73.38
5/2 1-42 1850-1914 59.62 15.93 75.55
5/4 I-21 844-857 59,868 14.42 74.10
5/4 1-21 1137-1201 59.50 14,58 74.08
5/4 1-22 1325-1349 59.68 14.19 73.87
5/4 [-12 1611-1623 58.41 14.09 72.50
5/4 I-14 1943-1958 89,32 17.18 76.50
5/4 [-13B 2110-2125 £9.32 6.67 65.99
5/5 I1-32 826-844 59,55 15.93 75.68
5/5 1-33 1000-1021 £9.74 14,34 74.08
5/5 I-34 1142-1203 59.55 14,26 73.81
5/5 1-22 1443-1455 59.41 14.15 73.56
5/5 I-23 1610-1631 59.22 14,23 74.15
5/5 I-24 1742-1803 59.38 14,05 73.43
5/6 1-42 1006-1027 60.09 14.55 74.64
5/6 1-43 1200-1231 59,55 .69 68.24
5/6 I1-44 1425-1443 59.55 .61 65.16
A~45




-
TABLE 7. PROCESS RATES FOR OUTLET EMISSION TESTS .
Slurry, Dust, Total, .
Date Run no. Time tons/h tons/h tons/h I]
5/1 0-21 925-1225 59,88 13.64 73.52 i
5/2 0-31 930-1230 59,89 13.18 73.08 L
5/2 0-41 15381850 159,92 13.67 73.59
5/2 0-31 1642-1933 60. 47 14.93 75.50 l |
5/4 0-12 840-1347 55,47 12.23 © 67.70
5/4 0-41 1108-1414 59. 64 14,22 73.86 I ;
5/4 0-12 1723-2036 59.27 10. 42 69. 69 )
5/5 0-32 855-1145 59. 61 13.83 73.44 .
5/5 0-32 1447-1747 59. 66 14.18 73.84 |
5/5 0-42 1526-1826 §9.78 - 11.88 . 71.66 l
5/6 0-228 905-1005 60. 82 14.55 75.37 .
5/6 0-42 830-1030 60. 28 12. 30 72.58 I |
5/6 0-218 1300~ 1600 59. 58 11.20 70.78 |
5/6 0-11C 1323-1433 59.55 10.05 69.60 l -
5/6 0-11C 1635- 1835 59. 74 12.26 71.94
5/6 © 0-228 1732-2043 59, 82 13.47 73.29 ' :
 §
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TABLE 9. SLURRY FEED CARBONATE PERCENTAGES

Date Ca0 Mg0 CaC0, MgCO0, Total g
5/1 42.2 1.00 75.32 1.09 77.41 '"_'l=
5/2 42.0 1.00 74.96 2.09 77.05 |
5/3 42.1 1.00 75.13 2.09 77.22 .\
5/4 42.2 1.00 75.32 2.09 77.41 -
5/5 42.0 1.00 74,96 2.09 77.05 I
5/6 42.1 1.00 75.13 2.09 77.22 I

§
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TABLE 10. RAW PRODUCT SAMPLE ANALYSIS RESULTS®
Composition, weight %
Type I product Type II product
Sample No.: 555 666 777 888 999
Date collected: 5-1-81 §-2-81 5-4-81 5-5-81 5-6-81
Plant shift: First First Second First First
Shift hours: 0700-1500 | 0700-1500 | 1500-2300 | 0700-1500 | 0700-1500
NaZO 0.29 0.29 0.30 0'29, 0.24
K20 0.90 0.90 1.00 0.80 0.40
L120 0.12 0.12 0.10 0.14 0.12
Lo1® 34.08 34,34 33.89 34.72 34.51
Total S as 503 0.42 0.33 0.31 0.40 0.36
c1 0.03 0.01 0.01 0.03 0.02
ca0 41,96 42.05 41.94 41.53 40.22
8102 13.40 13.44 13,92 13,91 15.56
Mg0 2.06 1.84 1.98 1.56 1.62
'A1203 4.19 4.50 4.37 4.21 4,46
Fe203 2.09 1.67 1.72 1.97 2.17
T1'02 0.22 0.19 0.19 0.20 0.21

aAna‘lyt'ica'l results provided by Spectrochemical Laboratories, Inc.,

8350 Frankstown Avenue, Pittsburgh, Pennsylvania

bLOI = Loss on

ignition.

A-49
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TABLE 11, INSUFFLATION DUST SAMPLE ANALYSIS RESULTS® ..J

Composition, weight % ]

Type I product Type Il product I]

Sample No.: 111 222 333 444 10 10° '
Date collected: 5-1-81 5-4-81 5-5-81 5-6-81 5-6-81 l_’
Na,0 0.60 0.55 0.55 0.55 0.50
K,0 3.10 3.01 2.60 2.22 ~2.00 l |
L'izg 0.01¢ 0.01°¢ 0.08 0.06 0.10 !
LOI 22.15 23.03 21.60 24.00 22.34 I
Total S as SO, 2.97 3.11 2.47 3.88 3.67 i
cl 0.34 0.36 0.43 0.25 0.24
Ca0 46.37 46.92 47.30 45.70 45.54 '
sio, 15.79 14.56 15.32 14.86 15.08 |
Mg0 1.50 1.34 ©2.18 2.01 2.14 .
A1,0, 4.61 4.73 4.64 3.25 5.36
Fe 0, 2.19 1.97 2.29 2.77 2.57 ' ;
Ti0, 0.24 0.22 0.25 0.21 0.19 | J
aAna]ytica] results provided by Spectrochemical Laboratories, Inc., l

|
L.

8350 Frankstown Avenue, Pittsburgh, Pennsylvania 15221.

Sample No. 10 10 is a duplicate of Sample No. 444,

“Not detected. The number indicates the minimum Timit of detection.
dLOI = Loss on ignition.

b
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3.4 EVALUATION OF OPACITY DATA

A continuous opacity monitor is installed in the stack that serves Kilns
1 and 2. Strip charts and a time index were provided for each day during the
sampiing period. |

Figures 22 through 38 are reduced photocopies of the strip charts. The
test periods are indicated on each chart, and an estimate of the opacity is
provided in Table 12. Exact analysis of the opacity was not possible since
scale factors, span, and zero offset values were not provided.

In general, during the early periods of testing the opacity appears to
be very stable with minimum evidence of rapper reentrainment or transient
occurrences. A nominal increase in opacity was noted on May 1 (2000 h) until
May 2 (0520 h) and on May 3 (1720 h) until May 4 (0400 h). A sharp increase
in opacity occurred on May 4 hetween 0520 and 0640 that was accompanied by an
increase in rapper reentrainment. The occurrence of reentrainment spikes
continued for several hours (opacity and spike pattern returned to normal at
about 0920 h). The increase in opacity appears to be associated with a de-
crease in kiln feed rates and rotation rates prior to a malfunction reported
between 0800 and 1100 h on May 4. The nature of the malfunction was not
indicated during the testing period for either the inlet or outlet tests
(Runs I-10, I-11, I-06, I-07).

The reduction in feed meal is expected to have three effects. The first
is that a reduction in the moisture content of the flue gas stream temporarily
increases the dust resistivity. This would result in a reduction in ESP
corona power and an increase in rapper reentrainment. The second is that a
reduction in the alkali material entering the kiln shifts the alkali recircu-
lation equilibrium in the kiin, which causes the recirculation value to be
reduced (temporary increase in alkali fine particulate emissions). The third
is that a reduction in the feed rate, coal firing rate, and kiln rotation
rate reduces the flue gas volume exiting the kiln and reduces the entrainment
loss of larger particulate (Ca0 and 5102). A11 of these changes have the
effect of increasing the observed opacity either by increasing the mass
loading or by shifting the mass-opacity relationship (change in attenuation
coefficient). _ |

At about 0800 on May 5, a significant increase in opacity was noted.

The opacity, which continued to remain high on May 5 (40 to 60%) and into
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TABLE 12. SUMMARY OF QPACITY DATA FOR INDIVIDUAL TEST RUNS
_ Average .
Date Run No. Time opacity, % Comment
5/1 [-31 0942 - Q957 8
1-31 1135 - 1205 6
1-32 1657 - 1721 6
0-21 0925 - 1225 7
5/2 I-11 0945 - 957 5
I-11 1130 - 1154 5
1-12 1332 - 1347 6
I-41 1537 - 1607 6a
I-41 1718 - 1741 -
1-42 1850 - 1914 -
0-31 0730 - 1230 5
0-41 1538 - 1850 -
0-31 1642 - 1933 -
5/4 I-21 0844 - 0857 6
1-21 1132 - 1201 8
1-22 1325 - 1349 10
I-12 1611 - 1623 7
1-14 1943 - 1958 6
I-138 2110 - 2125 10
0-12 0840 - 1347 6
0-41 1108 -~ 1414 8
0-12 1723 - 2036 7
5/5 I-32 0826 ~ 0844 10 Rapper reentrainment spikes
all fields
I-33 1000 - 1021 20 Rapper reentrainment spikes
all fields
I1-34 1142 - 1203 20 Rapper reentrainment spikes
all fields
[-22 1443 ~ 1455 40 Heavy rapper reentrainment
spikes all fields
1-23 1610 - 1631 37 Heavy rapper reentrainment
spikes all fields
1-24 1742 - 1803 38 Heavy rapper reentrainment
spikes all fields
0-32 0855 - 1145 21 Heavy rapper reentrainment
spikes all fields
0-32 1447 - 1747 42 Heavy rapper reentrainment
spikes all fields
0-42 1526 - 1826 29 Heavy rapper reentrainment
spikes all fields
(continued)
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TABLE 12 (continued)

Average
Date Run No, Time opacity, % Comment
5/6 1-42 1006 - 1027 -

. I-43 1210 - 1231 -
1-44 1425 -~ 1443 -
0-228B 0905 -~ 1005 -
0-42 0830 - 1030 -
0-21B 1300 -~ 1600 -
0-11C 1323 - 1433 -
0-11C 1635 - 1835 -
0-228 1743 - 2043 -

o data available.
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May 6, was accompanied by a severe increase in rapper reentrainment spikes.
The rapper pattern indicated reentrainment from all fields instead of the
previously noted rapper spikes from the outlet field. The increased rapper
spiking is indicative of overrapping as the dust resistivity is reduced. It
should be noted that the raw meal composition was changed from Type I to Type
Il on May 5. This change generally would be accomplished by an increase in
the silica content of the raw meal., The increased silica content would
result in an increased burning temperature and cause an increase in the
evaporation rate of alkali material in the kiln., The increased evaporation
shifts the alkali recirculation equilibrium and results in a temporary increase
in the uncontrolled emissions, which are composed of low-resistivity alkali
particles. The fine particulate penetrates further into the ESP and results
in higher rapper reentrainment losses (rapper intensity was fixed based on
normal resistivity dust). As the alkali equilibrium is reestablished at the
new feed meal chemistry, the alkali loss is reduced. The shift to normal
conditions results in a decrease in opacity levels.
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SECTION 4
ESP CHARACTERIZATION

——— ]

4.1 GENERAL ESP DESCRIPTION

Electrostatic precipitators use electrically induced forces to separate
charged particles from a gas stream. Three steps are involved in the precip-
itation process: particle charging, collection, and removal. Each step is
affected by the electrical energization levels of the ESP and by the electrical
properties of the particles and gas stream. Consequently, ESP performance is
sensitive to corona power levels and electrical properties of the particle/gas
stream.

An ESP system consists of mechanical and electrical equipment designed
to effect the three process steps. A steel shell houses the internal equip-
ment and provides an airtight enclosure. The shell is typically insulated
for thermal stability and corrosion protection. Suspended within the shell

PR

are steel plates (collecting electrodes) connected to the grounded steel
framework of the supporting structure. Suspended between the plates are
metal wires (discharge eTectrodes), insulated from the ground and energized
at voltages generally ranging from 20,000 to 60,000 volts (20 to 60 kV).
These high voltage levels are generated by Transformer-Rectifier (T-R) sets.
T-R sets transform Tow a.c. voltage to high a.c. voltage, and then rectify it
to d.c. voltage with a negative polarity.

High d.c. voltage Tevels applied to the wirs and plate configuration -
cause high electric field levels near the wires. High electric field levels
ionize electronegative gas molecules (e.g., 02, 502) near the wires; this
occurrence is called corona. During ionization, free electrons and ions are
produced and these charge carriers migrate toward the collection plate.
Suspended particles collide with the charge carriers, and then become charged
and influenced by the electric field. Under these conditions, strong electric
forces act on the charged particles in the direction of the collection plate.
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Rapping of the plates and wires periodically with hammers or vibrator
systems is necessary to sustain the charging and collection process. The
material that falls from the plates and wires is collected in a hopper.

Resistivity of the particle/gas stream can greatly 1imit ESP performance
8 to 1010 ohm-cm. Resistivity
plays a major role in the electrical conditions of the collection dust layer,
influencing the electric field stress in the dust layer, the voltage drop
across the dust layer, and the electrical force component holding the dust
layer to the collection plate. Resistivity also affects the energization
levels due to its impact on particle charging, and the interdependent relation-
ship between dust layer conditions and the operating voltage and current
levels.

when it is outside the preferred range of 10

As resistivity levels digress from the preferred range, collection per-
formance levels will be reduced. For ESP's treating streams with fluctuating
resistivity levels (e.g., different temperature, moisture, fuel quality),
special or different ESP operation may be necessary to maintain collection
performance.

At low temperatures (<175°F), current conduction occurs principally
along the surface Tayer of the particle and is related to the absorption of
water vapor and other conditioning agents in the flue gas. At elevated
temperatures (<400°F), conduction takes place primarily through the bulk of
the material, and resistivity depends on the chemical composition of the
material.

As noted in the previous section, the dust emitted from the kiln may be
bimodal consisting of a large fraction composed of calcium and silica com-
pounds and a fine fraction composed of alkali materials (Na2504, KC1, KOH,
NaCl, etc.). In general, the alkali materials are lower in resistivity than
the calcium-based material. The effects of the elemental compesition are
more severe in the temperature range between 250° and 450°F. No resistivity
data were taken on the collected dust, but based on experience, the resistivity
for a wet process kiln is between 5 x 1010 and 1 x 1011 ohm-cm (30 percent
moisture and flue gas temperature between 400° and 500°F).

It should be noted that changes in kiln flue gas moisture, temperature,
and alkali content result in major changes in dust resistivity. Most of the
effects of elemental composition are modified by the presence of moisture

A-73




(surface conductivity). Unmodified dust has a much higher resistivity (1015 -

1016

ohm-cm) that Timits power input to the ESP (w/ft2 of pTate).7
An ESP is composed of sections that are individually energized by sepa-
rate T-R sets. Individual sections are advantageous because of several |
performance and reliability factors. The particle-laden stream entering the
ESP becomes adequately charged almost immediately, allowing the electric
field to move most of the Targe particles to the plate for collection. These
large particles represent 70 to 80 percent of the mass concentration and are
the most easily collected particles. The smaller and more difficult to
collect particles penetrate the first field and enter the second field.
Since the particle concentration and size distribution have decreased, the
second field treats a characteristically different gas stream. The charging
and collection processes in the second field reflect this difference by
operating at a slightly higher power level. The third section treats a
stream with a further reduced concentration and size distribution. This
stream represents about 10 percent of the mass and the most difficult to
collect fine particles. Because the fine particulate in the gas stream is
composed of alkali materials, the ESP selectively separates particulate
according to size and composition by field.

The kiln's exhaust stream contains large amounts of material similar
in composition to the kiln feed. Therefore; the return of this material has
a direct economic value. The alkali-bearing constituents account for the
majority of fine particle concentration and tend to be collected in the
outlet field of the ESP. One common problem with many cement plants is that
feed materials contain more alkali than is permitted in the clinker product.
The alkali-enriched material collected in the outlet section is therefore
usually disposed of, as was the case for the test facility.

4.2 ESP SPECIFICATION AND NORMAL OPERATION

Particulate emissions from Kiln 2 are controlled by an ESP manufactured
by Wheelabrator-Frye, Inc. The unit was installed in 1975 as a replacement
for the original ESP. The existing ESP has three electrical fields in the
direction of flow, each section energized by separate but identical T-R sets.
The unit has three pyramidal-shaped hoppers in which dust. is continuously
removed from the hoppers through rotary air Tocks and into screw conveyors.
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1

Collected dust from the first two hoppers is insufflated back to the kiln for
reprocessing. Dust from the last hopper is pneumatically conveyed to a storage
tank for removal by truck.

Design specifications for the tested ESP are presented in Table 13. This
1isting of the design factors is organized into three categories: hardware,
electrical, and application. Hardware specifications identify the significant
mechanical and dimensional characteristics of the unit. Electrical specifica-
tions describe the rated power, voitage, and current levels of the T-R sets
along with other electrical qualifiers used Tater in this report. The appli-
cation category includes the important gas and particulate characteristics
encountered by the ESP.

A review of the specifications indicates that the ESP has conventional
wire-to-plate design features with typical electrical energization and elec-
trode spacing. Notable design features include 1) l-in. diameter framing to
support and locate the discharge wires, 2) hammers for both wire and plate
rapping systems, 3) three fields energized with 78.5 KVA T-R's each, and 4)

a design-specific collection efficiency area of 384 ft2/1000 acfm at 600°F.
The guaranteed design collection efficiency is 99.93 percent, contingent on
the following operating conditions: gas volume of 240,000 acfm at 600°F,
inlet dust loading of 15 gr/acfm or more, minimum 30 percent moisture by
volume, insufflation of dust from first two hoppers (fields), and catch from
outlet hopper (field) being discarded.

Stack testing was conducted to determine the initial performance of the
ESP during May 1975 by an independent test crew. Inlet tests were conducted
by use of the ASME Power Test Code PTC-27, consisting of a regular sampling
train and an in-stack alundum thimble followed by an impinger and standard
gas meter. OQutlet tests were conducted in accordance with the EPA Methods
for Standard of Performance for New Stationary Sources, more commonly known
as EPA Method 5.

Results from guarantee-performance tests are presented in Table 14.
Average efficiency level was determined to be 99.97 percent for a mean. inlet
loading of 49.8 gr/dscf. The corresponding specific corona power level for
the average of the three tests was 478 W/1000 acfm.

In order to assess and qualify the normal operation of the test facility,
PEDCo dirécted the acquisition of the ESP operating log sheets for the 90-day
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TABLE 13. ESP DESIGN SPECIFICATIONS

Hardware specifications

Manufacturer Wheelabrator-Frye, Inc.
Manufacturer contract number 06-1326
Year installed 1975 _
Collection plate area (total) 92,252 ft?
Number of chambers 1
Number of fields 3
Plate spacing 12 1in.
Plate height 30.8 ft
Plate width 12.5 ft
Number of gas passages 40
Cross-sectional area 1232 ft?
Linear ft of discharge wire 86,400 ft
Rapper type (plate) Hammers
Rapper type (wires) Hammers
Electrical specifications
Number of T-R sets 3
Rating(s) of T-R set 78.5 kVA
Maximum primary voltage 4490 v
Maximum primary current 178 A
Maximum secondary voltage 55 kV
Maximum secondary current 1000 mA

Maximum current density/plate area
Maximum current density/electrode
length

0.0325 mA/ft?
0.035 mA/ft

Application specifica

tions

Gas flow rate, total

Gas temperature, inlet

Gas composition -

Gas velocity, superficial
Specific collection area (SCA)
Collection efficiency

Particulate concentration, inlet
Particulate concentration, outlet

240,000 acfm
600°F

30% H:0 by volume
3.25 ft/s

384 ft%/acfm
99.93%

15.0 gr/acf

0.01 gr/acf
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TABLE 14. SUMMARY OF INITIAL ESP PERFORMANCE TESTS

Tests
1 2 3 Avqg.

Date 5-21-75 5-21-75 5-22-75
Gas volume, acfm 198,200 200,500 201,100 | 199,933
Inlet temperature, °F 588 588 585 587
Qutlet temperature, °F 498 488 495 494
Percent moisture 40,7 44.5 42.3 42.5
Inlet dust concentration,

gr/dscf 48.4 45.6 55.3 49.8
Inlet dust concentration,

gr/acfm 15.0 13.0 16.2 14.7
Qutlet dust concentration,

gr/dscf 0.0222 0.009%6 0.0099 0.0139
Qulet dust concentration,

gr/acfm 0.0079 0.0033 0.0036 | 0.0049
Efficiency 99,94 99.98 99,98 99.97
Total ESP input power (primary)

kVA 137.6 136.9 135.2 136.6
Specific corona power @ 70% T-R

set transfer efficiency,

W/1000 acfm 486 478 471 478
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period preceding the scheduled IP tests. Collection and review of the pretest
ESP operating data provided 1) assurance that the ESP was operated in a normal
fashion prior to and during the IP testing, 2) documentation of normal operating
levels and variations, and 3) indicators for evaluating ESP reliability.

Table 15 presents a summary of the ESP electrical data for each of the
three months prior to testing. (Appendix I contains all ESP power levels from
April 30 to May 6, 1981 for Kiln 2.) The data are organized to show the
monthly mean values and the experienced minimum and maximum levels taken from
available instrumentation. Each of the three T-R sets is instrumented with
primary voltage, primary current, and secondary current meters. The monthly
mean values show reasonably steady levels for each of the 10 electrical
categories. A review of the minimum and maximum values, however, shows

.

]

that minor fluctuations do exist and are more pronounced for the primary
voltage levels than for the other electrical categories. Power consumption
level, which is the principal indicator of ESP collection performance, remained
reasonably steady throughout the 3-month period.

The operating log sheets show that the ESP operated continuocusly during
the 3-month period except for two kiln outages. A survey of ESP electrical
levels before and after the outage periods reflects conditions that are
within the normal range of fluctuations experienced during continuous opera-
ting periods. This relative stability of ESP operating Tevels supports the
log entry that the kiln's need for servicing was responsible for the experienced
outages.

Re11abi1ity'of the ESP is reflected by the stability of the electrical
operating conditions and the frequency of cutages dictated by service require-
ments. The following evidence obtained from the daily log sheets indicates
high ESP reljability performance: 1) the minor level of fluctuations experi-
enced, 2) the repetitive restoration to higher power consumption levels after
relatively low levels are encountered, and 3) the absence of outages due to
ESP service requifements.

"

c .- . . ’ : d ' . . - .
. : . . . : : i : i

4.3 ESP ANALYSIS DURING IP TESTING

Test personnel were responsible for acquiring ESP operating data during
the test period from available instrumentation. Operating data for the ESP
consisted of the electrical readings logged from the primary voltage, primary
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TABLE 15. SUMMARY OF ESP OPERATING DATA DURING
90-DAY PRETEST PERIOD

1st field Znd field 3rd field Power
Period acv®| AcaP| pca® | acv | aca | oca ACV | AcA | DCA | kvad
Mean Values
Feb. 1981 345 | 148 | 0.68 | 355 | 150 | 0.65 315 | 153 | 0.72 | 151.4
March 1981 | 350 | 150 | 0.68 | 360 | 149 | 0.65 330 | 144 | 0.66 | 152.3
April 1981 | 350 | 145 | 0.67 | 360 | 147 | 0.63 147 | 0.63| 0.64 | 148.0
Range of values
Feb:  min | 310 | 125 | 0.52 | 300 | 140 | 0.60 280 | 145 | 0.64 | 139.4
max | 390 | 150 | 0.70 | 400 | 155 | 0.74 370 | 160 | 0.74 | 162.3
March: min | 320 | 145 | 0.66 | 350 | 145 | 0.62 310 | 140 | 0.64 | 148.5
max | 380 | 150 | 0.68 | 380 | 150 | 0.66 345 | 145 | 0.68 | 157.4
April: min | 330 | 125 | 0.58 | 350 | 145 | 0.62 290 | 140 | 0.62 | 143.6
max | 360 | 150 | 0.68 | 380 | 150 | 0.66 350 | 150 | 0.64 | 153.3
3ACY = PRIMARY VOLTAGE, volts
BACA = PRIMARY CURRENT, amperes
“DCA = SECONDARY CURRENT, amperes
dkvA = kilovolt-amps = (ACV) x (ACA)
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current, and secondary current meters from each of these T-R sets. Hourly
recordkeeping of the electrical data was specified for the initial sampling
periods. Since steady electrical levels were experienced during the initial-
test period (i.e., variations less than 1 percent), hourly logging was con-
sidered unnecessary and the frequency was extended to recordkeeping before
and after a given test series. Steady electrical data persisted throughout
the test program except for the final testing day. As indicated previously,
the cement produced changed from Type I to Type I1 for the final two test
days along with a noteworthy reduction in ESP power level for the last day.

To supplement ESP electrical data and to account for significant condi-
tions experienced by the ESP, certain data were extracted from computerized
sampling run sheets provided by MRI. Table 16 presents the ESP operating
conditions and includes ESP corona power levels and measured inlet and outlet
conditions for the gas flow rate, gas temperature, oxygen, and moisture con-
tent. This table is organized in chronological order to depict the conditions
experienced by the ESP and to relate these conditions to certain process
conditions. ‘

Review and comparison of inlet and outlet conditions in Table 16 provide
an account of ESP power levels, gas temperatures, moisture, and oxygen con-
tents. Inlet gas temperature levels are consisteht1y 40° to 50°F higher than
outlet temperatures as a result of normal heat losses. A comparison of inlet
to outlet levels for both oxygen and moisture contents shows equivalent
averaged values, indicating no significant amounts of air inleakage through
the ESP. A comparison of gas flow rates determined by inlet and outlet pitot
measurements, however, shows a substantial discrepancy for most test periods.
Chronologically based Tevels of inlet and outlet gas flow rates are not in
agreement, do not show a consistent trend, and cannot be totally supported by
review of process conditions. The apparent gas flow rate discrepancy adversely
impacts flow-calculated values for emisssion rates and flow-based ESP per-

formance parameters (i.e., specific collection area and specific corona
power).

-

The reason for the apparent discrepancy in gas flow rates is due to the
single-point sampling protocol. IP sampling protocol stipulates that sample
Tocations be determined on a geometrical basis instead of a representative
basis determined by an average velocity location. Gas velocity levels
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corresponding to the geometrically determined sampling location are not
representative of the actual flow conditions.
Tabie 17 presents severai ESP. performance parameters, including measured

-

inlet and outlet mass concentrations, and calculated values for collection
efficiency, penetrat?on, specific corona power, and SCA. Efficiency and
penetration were calculated from the averages of inlet and outlet mass con-
centration tests. Calculated efficiency levels were in a narrow range from
99.978 to 99.993 percent. Penetration results reveal a wider range of values
varying from 0.00725 to 0.0220.

Values for specific corona power and SCA are presented for each test
day. Two values are included for each gas flow-based performance indicator
as determined by traverse and single-point pitot tube measurements. Specific
corona power and SCA values were determined for analytical purposes. Specific
collection area is used in the Deutsch-Anderson equation to determine the
migration velocity term "w," also known as precipitation rate paramefer,
based on collection plate area. Specific corona power is used in an equation
developed by H. J. White to determine an analogous precipitation rate parameter
term "k," based on energization level. A review of the precipitation rate
parameter values for both flow bases indicates 1) minor variations in ESP
performance, 2) close agreement with design values, and 3) reasonable agree-
ment with values contained in the literature.

_.NA_AMUAUA_UM. ,_m,wwwfuu_“_ pﬂ;ng.gg.ﬂ,ﬂg.:AA“]
G BN GE B N BN TN IR B0 BE B BN EE e

Deutsch-Anderson performance equation:

n=1- e'(A/V)w

White's corona power equation:

L - g-0-06 (Pe/V)K

n=
where:
n = efficiency, fraction
A = collection plate area, ftz
V = gas volume rate, acfm
w = migration velocity, ft/min

PC = corona power, W
K = nontitled precipitation rate parameter
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SAMPLE CALCULATIONS
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Slurry feed rate, tons/h

0 Integrator reading from kiln Tog in rev/h
0 Slurry moisture content from kiln log

0 Slurry feed constant (c) from conversion chart - dry solids per
slurry tank foot as a function of moisture.

] _
Dry slurry feed (tons/h) = (rev/h)(4.9 ft /rgv)(c tons/tank ft)
(2,376 ft”/tank ft)

i

Dry insufflation dust feed rate, tons/h
] Integrator reading from kiln log in rev/h

Insufflation rate (tons/h) = (rev/h)(0.0075)

: e \
R ; i i N H .
. ) . . ] . i . !
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APPENDIX B

CEMENT KILN FEED RATES AND CONDITIONS
MAY 1-6, 1981
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APPENDIX C

SLURRY FEED CONSTANTS
(Courtesy of Ideal Basic Cement
Ada, Oklahoma)
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|

SLURRY FEED CONSTANTS

my W .
I _

Lb dry mix Tons/tank Lb dry mix Tons/tank
% HZO per tank ft ft % H20 per tank ft ft
30.0 183950 59,55 34.1 165691 53.64 ' |
30.1 185504 59, 41 34,2 165268 53.50 |
30.2 183043 59.26 34,3 164845 53,37
30.3 182565 59, 10 34.4 164423 53.23 I
30.4 182105 58,95 34,5 164001 53.09 2
30.5 181645 58.80 34.6 163564 52,95
30.6 181186 58.66 34.7 163134 52.81 I“
30.7 180727 58,51 34,8 162723 52.68 ;
30.8 180269 58. 36 34,9 162303 52.54
30.9 179812 58,21 35.0 161884 52.41 -
31.0 179355 58,06 35.1 161465 52.27 I ‘
31.1 178898 57.91 35.2 161063 52.14 -
31.2 178442 57,77 35.3 160645 52.01 -
31,3 177987 57.62 35.4 | 160228 51.87 . |
31.4 177549 57,48 35.5 159811 51.74 L
31.5 177095 57.33 35.6 159395 51.60
31.6 176641 57.18 35.7 158980 51.47 B
31.7 176188 57.04 - 35.8 158564 51, 33
31.8 175736 56.89 35.9 158170 51.20 B
31.9 175295 56.75 - .
32.0 174849 56.60 29.9 184429 59.71 I
32.1 174398 56, 46 29.8 184892 59.86
32.2 173964 56.32 29.7 185373 60.01
32.3 173515 56,17 29.6 185837 60. 16 .
32.4 173065 56,03 29.5 186302 60. 31 |
32.5 172633 55, 89 29,4 186785 60.47 B
32.6 172190 55, 74 29,3 187251 60.62° 7
32.7 171738 55. 60 29.2 187718 60.77 I |
32.8 171307 55.46 29.1 188201 60.93
32.9 170873 55, 32 29.0 188670 61.08
33.0 170431 55,17 28.9 189138 61.23 - ' :
33.1 170002 55.03 28.8 189624 61.39 ‘
33.2 169573 54,90 28.7 190111 61.54
33.3 169129 54,75 28.6 190581 61.70 - '
33.4 168698 54.61 28.5 191069 61.85 ..
33.5 168258 54.47 28.4 191557 | 62.01
33.6 167832 54,33 28.3 192029 62,17 _
33.7 167405 54,19 28,2 192518 62.32 l :
33.8 165976 54.05 28.1 193009 62.48 g
33.9 166540 53.91 | 28.0 193500 62.64
34.0 166115 53.78 27.9 193974 62.80 ' \
- 27.8 194466 62.95
27.7 194959 63.11
27.6 195435 63.27 a
27.5 195946 63.43 . ;
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APPENDIX D

KILN OPERATOR LOGS,
April 30 - May 6, 1981
(Courtesy of Ideal Basic Cement
Ada, Oklahoma)
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APPENDIX E

SLURRY FEEDER CHARTS,
April 30 - May 6, 1981
(Courtesy of Ideal Basic Cement
Ada, Oklahoma)
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APPENDIX F

KILN FEED END GAS TEMPERATURE AND
KILN FLUE GAS OXYGEN CONTENT CHARTS
April 30 - May 6, 1981
(Courtesy of Ideal Basic Cement

Ada, Oklahoma) :
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APPENDIX G

CLINKER ANALYSIS SUMMARIES

April 30 - May 6, 1981
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APPENDIX I

ESP POWER LEVELS FOR KILN 2
April 30 - May 6, 1981
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APPENDIX B

INLET DUCT TO KILN NO. 2 ELECTROSTATIC
PRECIPITATOR UNIT

. CALCULATIONS TOQ DETERMINE OBSTRUCTED AREA OF THE
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LENGTUSA AND AHEAS OF PLANE FIGURES ’ 2"17
selgla+b+ert = Yum =g+ om).

FENVE Al — b <l « = radits inseribed cirele,
o= tarsin A = Vb sin B om Uiessin € = tudiug eireumseribed cirele,
Ares = Vg hase Xoaltivade = Vyak = Ve sin ) = ra = gbe. 14,

R NIL I LEY TR Py VN Ty mail = mail = mg),
rreab Tad eot Pl e Va0t = 207 sjn A sin B sin C,

= lajinye = oo+ oy - L) = (e = niyy) |, where oy, (La,y2),
(2al3) ure conndinates of vortices,  Sce aluo p, 2-43.

Rectangle (Fig. 48,
D, D

Rhombus Fig. M., Ary = 4 ain (' = Valh Dy where € = angle bitween (wa
mijneent =ides: 2y, Iy = dingonals,

Parallelogram - Fig, 8. Ares = bit = ab oin (0 = YaInde: sinu, wheve w0 = angle
Puetwoens sliggonsd= 12, aed Dy Iy = 2oyt s,

Arsc = b = 1, 0% sin v, where no= angle between disgonals

b a
' . a i 7 '
i) ] h "
2 2 T A 4 / | \
-] b
IFus 48 Froo 19 Fra, 50 Fu: 31

Trapezoid Fie. 51, Arew = 'y + bk = Vi Dy sin i where Dases ol b are
parallels wos anede between dingonads $4 aml i1,
Quadrilateral Inscribed in a Circle - Fig, 32,

A= 1aiesing = 5 = (s = b)ix = clis = o) = Vitae & b, sin u, where
s=la v+ h—=¢ =,

Any Quadrilateral : iz, 53 Ar = Yale Dby sin .

NUTE. a® = b3 e = ofT = ) = Dy
of D( .':m! D:-

= 4m? where m = distaney between midpoinea

Fu.. a2 Fiv.

Y] Fra. 54 Fra. &3

Pelygoas. Sev tabile po 180,

Circle. Ari = wrt =t 0- = V7 = Larl® = 0TRANUSEG bl o Veidthi, whees
ro= radins, d = diuneter, 0 = circamgerenes @ 2zr a ed (Gl P L2s,

Angulus (Fig, 35, Aren = 2 00 =~ 5i @ g )7 — dhyg = e R, where R = enn
paligs = Vol - 2 aml h = B0 -

Sector tFig. 3. Aren = Vs = =il ) = ‘,-_n" rad
mewssre of angle 4and 5 o= lengthoof are = ¢ i 4 dable

Segment Fig, 361, Areu = 'yef rud L1 = sin
A4 = radiun measure of angle
lolBe’ = ¢!, wherp ¢ =

ywhere med 1 = endian
e b

AV = lafr s = ¢ = chl, where rad
A ctable, ppo =34 W 1=33, 1-34). For smali drs, § o
chord of halt of the are luvgen's spprosimation

NOTE. ¢ =2 Al =k o = NobR oe = etk where d = disieter of circle: 4 =
r(l = eos L300, 3 = 2r rad Ly 4,
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2-18 GEOMETRY AND MEXSURATION

Ribbon bounded by two parnllel curves (Fig. 37). If stratght line 4 B moves so
that it is always perpendiculne to the path traceed by its mididle point G, then the area
of the ribbon or strip thus genersted is cqual to the length of AR times the length of
the path traced by G, (10 i3 assumed that the rulivs of cgrvature of G's path in never
less than V34 B, x0 that successive positions of the generaling line will not intersect.)

.(/r\\) _ a
SN A 1T
\/ 8 iQ - Y 3

x Fiu. 56 Fri. 57 Fiu. 58

aleo

Simpson's Rule (Fig. 58). Divide the given area into a punels (where niv some
even number) by means of n 4+ 1 parallel lines, called ondinates, dreawn st eonstant
distanece h apurt: and denote the lengths of these ardinates by v v o .. ya. (Note
thut ye or , may be zern)  Area = Uihlyo 4 42) + A+ m+m o) w2y + o,
= ys ¢ - il approx. The greatee the number of divisions, the more aeeurate the result,

Noute. Taking y' = floy. wherervaries from s = atoz = b, amlh = (b — a1, n, then tho
error = — i.;l"u (f’_.:,‘“.fj----:(.\--,‘ where [77(X5 is the value of the fuurth derivacive of fir
for some wunknuwnr value £ = X, between ¢ and b.

Ellipse 1 Fiw. 500 sev alzo p 2 81 Aren of ellipse = guh

Aren of shaded segment,
= ry o+ oab st !

tefw, Laength ol perineeter of ollipses = e+ WK, where K =
(Lo tom® + Tyt 4= '!‘-,,-,m" oo m e = by e b,

Form = 0.1 u.2 0,4 [1 ] 0.5 0.6 0.7 0.5 0.9 1.0
A= Lou2 1010 Lo Ladn Lo Log2 1127 1168 1,216 1.273

Hyperbola (Fig. 60: see also p. 2 331 In any hyperbola, shaded aren A4 = ob
In (2--,;) In un equilateral hyperbola (@ = W), aren .0 = u* =inh (n/4) = g2

eoxh =t (- u), For tdiles of hyperbalic functions, see P L=t Heee £oand 5 ure co-
ordinates of pnaint £

Fre, A0

Parabola (Fig. G1: s nlwy p. 2-400. Bhaded area 4 = Y50k, In Fie. 62, length of
arc OF = 5 = LuPT + Vip ncot Yyu, Here ¢ = any chord: P = semilatus reetum;
PT = wangent at £,

Nore, OT =0M = r

For lengths and areas of other curves see pp. 2-36 o 2-43.




MATHEMATICAL TABLES 1-35

Segments of Circles, Given /D

Civen: h = height; D = diameter of cirele.  (For replanation of this table, seo p. 1-38)

K Are = Area = . Contral = Chwoed T : _Are = . Area =
D | D = Dt = angler 20D S . Cireum = ' Circle =
.00 ¢ 0.000 1 .0000 0.00° © o000 ;0000 ' 0000 .
Vo oa0os IO lens 3 220 ISR e TUN00eds 198 o7 )
p!oase M oleosr 33 sz (330 2se0 N0 aeoy (8 g
3o e [ oloey 32 sawe T Bag 07 Thos 195 oesr 29
s ! os0z L 0105 w15 . 309 970 Yo Loz !
483 2 553 440 154 53

.08 4510 0147 5t.640 © 4359 14436 0187
6 | s 0% Lier B semr U lagse O3 lsrs U3 g 58
71 s3ss NS g ey 80 ey 3030 Gos "0 i lose 82
8 | 8735 0o g0 ez (4 Gae 0dtlieze (1 loyrs 8
| o404 L0300 80 Ll STH o 090 o i oaae Il

16 | 6438 1 0409 e L6000 .., | L2048 0520
1| .76l :;f: o0 S ome U0 sy Gl sz M o5 T
2| gors Dt llesis eny sier 3300 lees 0 asz 00 aes0 2
3 JAT O 43gy | (0000 o8 | B34 a3y 1 BT 510 2348 93 | 0764 87
4 J670 5ay | L0668 71 | 8780 o326 ¢+ 0940 5a, ! 2441 9 | 0454 90

i ! | f

a5 | 7954 0799 1 55 214 Is3z L
- T T LTS YR A ¢ £ S DA TS TR SRS B
7 f 8500 o3| 038 0. o7an g 7si3 312006 00 G127 o
8 476} 253 0961 7R 100.42 298 : 7684 182 | .2749 82 | 1224 29
L IRC YIS+ T W L B o+ I XN S ’ A3

! ! i

20 | 09273 118 © 106,200 4000 2952 oo | 4
vofoosn B Giee B Lo 200 e 38 Do 73 s; 19
2 |oozes  3id|azs gl anse S0 saes (330 siea I1 i lew |04
RN I Y o LS B R ST A I 1Y - T 5T S 4
4 1.0239 213 L1449 28 117.34 260 ; 8542 118 ¢ 3259 14 L1844 109

\ .

28 | 1.0472 S35 e | 120000 L ] 3eed 3333 1985
s [roror 330 Tea 3 zer 00 lgr 1 wee 1D e "
7 | vos2s PO Lazi ggiaasa 000 Sere v Gers iz M2
8 | L1152 ghy 1 L1800 o 4227 354 1 -3940 a5 3550 70 | 2292 s
LI I G TZ RS-t I L M A S (N S S 4 i 015 g0 3620 g9 ; 2407 )0

i :

30 { h1503 .1982 C1iLae o ! Hes 3690 0,282
vofrase DT g0z 31 osshs 06 lase 80 mse 8Tl N2
2 [r202s 33 zier  of nise B e 3] e 8 mse 12
3o[ 12239 31312260 oo 18025 330 9s04 10 3% ¢y s 109
A b BEiasss 00 deaer by e 1T Gees 8 ey 110

, | _

<] 1.2661 2450 < 145 0w 1 .93319 L4030 1.3119
6 | 12870 2000 25e0 e 1a7an 3T lseo 51 ez STy 122
7 opasoze 30T ear G2 w3 Taese 20 aes 0 (5ey 13
8 | L3284 o0 T 4y 1S Syy  PIDA 37 e o5 18T 5y
9 1.3490 50. 2830 o 134,54 :35 A755 " A294 65 Jett 124

40 | 1.3694 2934 156,932  ag9g ' 4359 | 3733
R B R VT VI TR 1 Yt S S YA O v I
2 14101 m32 hio [P LI ';” 94N .31 L4489 64 " .J%de 13
ER I T B 5 R N s AUV 13 S S
4 L4505 ST 3318 4, Ine 2 PEREE L H | 37 4617 oe 4233 125

i o : ‘v :

4 14700 3428 ing.32° RL) Y i 4364
o piwsor I sz 00 azewr B0 eees (3 lges 810 ler 13
7005008 g0 3e2f A0 13 jhp 4982 o 4809 of . aely 137
& s8N e 175 YPELLLY ¢ V873 61 . 75 5
9 11,5508 Ga, M2 g TR 0 998 3 4936 PO S 127

: ' ! |
0 | 1.5708 {3027 180 ane . 1.0000 .5000 ! .50uq

* Interpolation may be ianccurab: at thes points, .
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1-38 MATHEMATICAL TARLES

Segments of Spheres

A ® Dt of sgroene: 1 = dinn of aphere)

Vil merizin

e i e i e i .

J Vedwgm (3 =
D I = Vol apdeeree z
‘ e e Explanation of Table on thiz page .
0.00 . 0.0000 ; 0.0000 thven, noe hright of seement,
1 | 00002 2 0.0003 3 13 digerer of spnere.,
2 . 0.0006 4 0.0012 "
3 ! 0.0014 3 ' " i4 Poo liod the vodumie of the seginent, e tine
.00 [N TR , A !
4 ' 0.0024 1] ! 0.004F n et I gned Gl teom thee tabide the volepe o
X} ' 2o ol (X then, by oo siple iy s,
0.08 0.0018 0.0173
& ’ 0.0054 :g | 0.0104 3” voliitue seennnt = 104 % vl D
7 7 0.0073 0030 "
5 0.0094% :‘-’ I at The tubde gives sl the patio ol the voboone of
5 0.0120 ;; D028 n Hoe wmement to U cihiee volines ol the
2 52 IR
0.10 . 0.0147 . 0.02%) A -\"-l‘r:.' Arv of one = 3 X i XD
| 0.0170 ;; . 0.0334 'T WUae Table ul Multiples of o, p. 1-25;
? | 0.0208 i 0.0347 °
3 | 0.0242 ;; | 0.04n3 ™
z 0279 ik
L 0.02 39 I 0.0531 74
045 | a0 “ " 0.0007 -
[ 0.0359 “ 0.0h4n ;‘ Explanation uf Table on p. 1-34
7 ) 0.0403 o 1 0.0769 dn Giiven, & = height 0 segmens,
1 0.0448 0853 ; -
=3 3 1 0oess LA " @ 7 chord.
H ! 50 | ’ u oo . - .
i | v ind the diamets o of the cirele, the lenet?, o
H Q.20 | 0.0545 St 0.1040 o ardoor the ana of the seement. fur The
t D059 53 ! 0.1 8N fal i A ocoamd b e e Gdlde the e
2 1 0.064v TR 0123 :lﬁ o Sl e tare o0 of ares Ao, then, by
= 3 0.0;"“ ‘o @134 tom w autipde multislicuon,
4 i 0.07a0 U.adid e
_a } el , Lo iy = e Woaam e,
025 @ 00818 . 0.15n) are =me X e o
6  0.0878 ol 01670 ”: afva m A M X ey, Lo,
7 . 00039 o 0,173 N ’
8 0.1002 :‘ 0193 :',(, The table gives alae i anede suboepdm! ag
¥ 0l0co o} 0.20%3 ",g the W udd e fatw of 4 to D, See g
i - I-iv.
030 : 0.0 N . ({8 T y
I 0tes o7 02287 1z
2 0263 ol 0.2417 ';‘I’ '
< 3 00334 2 0.254% e
¢ 04304 " 0.2082 Y
I3 Esplanation of Table g p, [=15
e 0.35 0.1473 ay 0.2517 Ca Given. a = heient ot segment,
. 6 0.1347 :_; 0.29%% L D = digtoets s of cieele.
B 7 0.1620 0304
= 8 0.1a9%s ;: a.32%% ':" T sl the ehioed, the Length of e, oF 1
3 . 01769 7 0887 et aren of e st Surme the eatin b (i
- ' ! amd tind Teen vie tabibe the vadue of
0.40 0.184}% In 03300 “ vtiord {1, tare Jrooar vares 40 ihen, Ly a
; I 0191 7 [V VYT '4; sunple muoltiplicat.a,
o Po0.19e3 - (R '
3 02092 i 0.3us7 It churd = L X horl D),
4 0.24a4 1:" IR in: are = Do oare (b,
- 0 © og ! aten @ DT o gpen U,
A5 .2227 04252
[ 0.2305 ;: . 04401 f:‘: The table gives als thes nigle sithtended ot
7 0.2383% 74 ’ 0,.45%) L the ceater, the fan o of P aee of the seement
8 | 02304 Mo A 4700 {3y to the whole ciempnforene, cd e ratio of
9 i 0.1539 ;‘. 0 4850 150 the seren of the seyvcnent the arce of the
0 ' s ; wiisie cieele, e ; 3 OLT.
.50 0.2618 ! 05000
sy Note. Vol s = g ¢ 4330 =24,

-
b
L}

B-11
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METER BOX CALIBRATION DATA AND CALCULATION FORM
(English units)

Date /D ~ /- Zf O Meter box number //
Barometric pressure, P, = in. Hg. Calibrated by R. ST /7%-2~
Gas volume Témperaturea r
Orifice | Wet test Dry gas Wet test Ury g&s meLer
manometer meter meter meter Inlet Outlet Average Time
setting (v.), v, (t.), (e, ), (£, (£25 ] (@),
(¢H), v d3 v d 4o od v, | ame,
in. H,O £e3 £t °F °%  °F F | min
0.5 5 _
et : da7a2. | 763 |l0s,7 795 951165203 [TE
i ® S | S oo3 | 703 |U0B FL7 9906564 (T
. : _ ,
2.0 2 .5 5,028 | 7¢.9 |u4 7.7 16241571043 (.99
3.0 10 : '
o | 1w |
Average (03 (79
vV P, (t, + 460) [ 0.0317 AH (t + 460) ol
+ AH hd = w b d AH@ = -
R 0B . 4 460 i Pb (td + 460) v,
0.5 | 0.0368
1.0 0.0737
1.510.110
2.0 0.147
3.010.221
4.010.294

Tf there is only one thermometer on the dry gas meter, record the temperature

under td.

Quality Assurance Handbook M8-2.3A (front side)

Cc-9
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Pretest Coldbration

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

(

Date Y~/5-8 [ _ Thermocouple number [.C. &~
Ambient temperature SO /& %_ Barometric pressure 29,65 in. Hg
Calibrator K ¢ Reference: mercury-in-glass B/ej‘
I
0171‘59w5¢ X~-547% other
Reference Thermocouple ‘ :
Reference b thermometer potentiometer TemperatureC
pointa Source temperature, temperature, difference,
number (specify) °c °c %
5 ’ ‘ﬁ‘o_
I od == 22k uif
=dade) 529 — | | ~0.i3%
e /6 ST -
71 RIS XRIE O
o 265 267 1 A
_ ‘ L
? A Yy R 7 T3 | +043 4

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

C[L;ef temp, °C + 273) ~ (test thermom temp, °C + 273)}
ref temp, °C + 273 100<1.5%.

P (oF+ys0) = (°F +460)

Ref (7 #46d) Quality Assurance Handbook M2-2.10
C-11

(

-----(-----%
Gy N

A T—— et Py = . - -



fostrest Calrbration

STACK TEMPERATURE SENSOR CALIBRATION DATZA FORM

Date LS*; /37“2§/ Thermocouple number faoé: é'“/
Ambient temperature °C Barometric pressure in. Hg
Calibrator RS Reference: mercury-in-glass Xﬁf S

Dl\q[ ~Seure XK-L0AT other

Reference Thermocouple - .

Reference b thermometer potentiometer TemperatureC

pointa Source temperature, temperature, difference,
number {specify) °c °C %

Ol Bl | ©O°C(f] /387 | _ .33 4

] 78°Cnf) 17/°F |~ 0.t 7
i [46°(qw¥) RI3°F | _ 0, 2 A

_ | HETC ) 2RTE | s e
~ RIS <(qury) HI7°F |~ 5 53%

Tee HlF — 0. 46"

aEvery 30°C (50°F) for each reference point.
bType of calibration system used.

¢ (ref temp, °C + 273) ~ (test thermom temp, °C + 273)}
ref temp, °C + Z73 100<1.5%.

Quality Assurance Handbook M2~2.10
Cc-12
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(

Pretest Ce lebraton

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

_ Frole
4/——/\5—"“3/ Thermocouple number 7°C &- A

Al o yad " J g ¥
Ambient temperature JOQ /~ 9% Barometric pressure X%.4§ in. Hg

Date

Calibrator szfS Reference: mercury-in-glass L—
Digi-Seuse X=4032%¥ other
Reference Thermocouple : )
Reference b thermometer potentiometer | Temperature
point Source temperature, temperature, difference,
number? (specify) °C ‘ °c QFﬁvF%\
/ O/ RYRF | QqopF O
2 z 2873 255 + 2| +0.28X%
3 ' A7/ 7| O
7 ‘ R XY | O
5"‘ u 306 30Y —R |~ 0.a6Y
b " SR X ER=. -/

HE & B & T T aE IR G I &S R T G T S O am e
( |

Every 30°C (50°F) for each reference p01nt
Type of calibration system used.

[1ref temp, °C + 273) - (test thermom temp, °C + 273)
ref temp, °C + 273

] 100<1.5%.

Quallty Assurance Handbook M2-2.10
C~13




PostTest Col'braton

- STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

5-/3-%]

Ambient temperature

°C Barometric pressure

Thermocouple number f%sée 6 -

in. Hg
Calibrator fQ(TS - Reference: mercury-in-glass ‘S[e Y
D;j}; Seure Y*éogg other
Reference Thermocouple : _
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference, ©
number (specify) °cC _ °cC %
Oil Bath| &/°c(iwsf) 122°F |- 0.31%
: [HR°<a6F) 2858°F o
(prnef) +0.05 %
“ [ T2z 339°A | A o
%) 0.37 % .
[ : = < Y
- ‘ (85 (Eor) 36t 4 1oy,
~ ¢ = e

—0.35

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

¢ {ref temp, °C + 273) - (test thermom temp,
— ref temp,

°C + 273

°c + 273)}

Quality Assurance Handbook M2-2.10

C-14

100<1.5%.




(

(

(

¢

Pretest Ca //.br‘d.‘ﬁéih

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

=-/7-5/

Date Thermocouple number /2?“'/
Ambient temperature °C Barometric pressure in. Hg
Calibrator'DSgﬁgagg Reference: mercury-in-glass 9%3{_
other
Reference Thermocouple : i

Reference b thermometer potentiometer TemperatureC

pointa Source temperature, temperature, difference,
number (specify) °c °C %

f] ) o [}
0" |Tee Bt o’c 3R°F o)

3

100" |Biligtao | Jpo’c RI3°F Oz

aEvery 30°C (50°F) for each reference point.
bType of calibration system used.

C[L;ef temp, °C + 273) - (test thermom temp, °C + 273)

ref temp, °C + 273

] 100<1.5%.

Quality Assurance Handbook M2-2.10
C-15




pﬂ's +fe5"f' CA ’l‘b'ra_‘hﬁay\

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 5"/?"‘(?/ Thermocouple number !g_/
Ambient temperature __°C Barometric pressure in. Hg
Calibrator Reference: mercury-in-glass >4ff
D“?,(l "Sﬂc‘bsz' X“S’Y/qg other
_ ' Reference Thermocouple : }
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °c °C %
- o o= &
Oil Bath | 73C | Q06" +0.097
S0 A —2 ¢
y e e e N I )

‘ [€7°C) 227°F | 1. 74 7.
« | Y08°F 4/0°F +0.23 7,

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

¢ (ref temp, °C + 273) = (test thermom temp, °C + 273)]
— ref temp, °C + 273

100<1.5%.

Quality Assurance Handbook M2-2.10
C-16




A S PO A USRS S

Y37a- L ©3) Ade, ok
/3c:f%sz“ <Z§A?ff

Mot
STACK TEMPERATURE SENSSR~ CALIBRATION DATA FORM

: Teutr ~
6%’52(9"87/ Egn;;2222§22 number ERQEfo

‘Ambient temperature oL{ °C Barometric pressure ﬂﬁmgf in. Hg

Date

Calibrator KCS Reference: mercury-in-glass_J>41§
other
Reference Thermocouple '
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature,; difference,
number (specify) °c e¢ %
) 2] o
Boiliig g /017 | 209°F |- 0,7
o _
lce Bath O°C A7 — /10

(-2.8°)

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

c[(ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

{

Quality Assurance Handbook M2-2.10
C-17
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Po st Test Calibration

~ Metev |
— STACK TEMPERATURE -SENSER CALIBRATION DATA FORM
| F%T%«ﬂﬁ;ﬂnsjéf .
pate __ 4B -F/ Thewmeesupe number My aife 892y
Ambient temperature °C Barometric pressure in. Hg
Calibrator Res Reference: mercury-in-glass AS’TM VIS o
- - SN /07500
Uggm;«' /.C, {0-8 _ other
Reference Thermocouple ‘ :

Reference ‘ b thermometer potentiometer Temperaturec

pointa Source temperature, temperature, | difference,
number (specify) °Cc °C %

0 Bath 4p7 408" |- p.az3

Jee [Batt BAL,0 3/ - 020

J—

_ Rel. Tharm. ~ Asimr ¢3F # Focss

——

Boilig 22| 240,57 | R0 - 0.07

Re€ Therd. = ASTr $72 # Syl a5

¢
aEvery 30°C (50°F) for each reference point.
Iype of calibration system used.
< {(ref temp, °C + 273) - (test thermom temp, °C + 273)]
. ref temp, °C + 273 100<£1.5%.

Quality Assurance Handbook M2-2.10
C-18




7R - £ (02 ) Ada, Ok
[)/‘C.ZR’?J“ZL C;z/ng

Meater
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

(

[a .m 7‘2"
Date Y- R0 ~-&/ ;%ée number JO0RS

Ambient temperature 52{ °Cc Barometric pressure 9. 2| in. Hg

Calibrator 22C2§ Reference: mercury-in-glass 34??

other

Reference Thermocouple .
Reference b thermometer potentiometer | Temperature

pointa Source temperature, temperature, difference,C
number (specify) °C °C %

Bailing 20| /py)°c 15 F +0.18

,[C.e Eaﬂl Odc 35“0/‘:' L O,é/

®Every 30°C (50°F) for each reference point. ™
Type of calibration system used. '

C[(ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 - 100<1.5%.

(

Quality Assﬁrance Handbook M2-2.10
Cc-19
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Date

L—8 %)

Meten

Ambient temperature

PostTest Calibration

°C Barometric pressure

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

TewliomeTen ‘
gﬁ%mmﬁﬁanr%ﬂm%-%ar

in. Hg
Calibrator Reference: mercury-in-glass AS7A1 VIS & F
0
b&dq [.C. 10-5 other # (07500]
Reference Thermocouple _
Reference b thermometer potentiometer | Temperature
point Source temperature, temperature, difference,
number? (specify) ec °C % -
vh o, Z o -
L/ ﬁil /29 é 4%/‘ 52 - CD; ﬁ/é
Tce Datl 3.0 A6 N
- Ref Thkon. = A7 c2F |24 pgess
- ] — __‘_—__‘_—-—-_'_-‘-'——m_
Ret. Thedw. = ASTM g7 # ST 743

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

c[(ref temp, °C + 273) - (test thermom temp, °C + 273

ref temp, °C + 273

)
] 100<1.5%.

Quality Assurance Handbook M2-2.10

Cc-20
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- - - - L L k4
H
H
i
H
i

Pfq_-{-es-(' Ca,Ic‘EM‘FI'Oh
Meter
STACK TEMPERATURE &ENSOR CALIBRATION DATA FORM
D;ji ~Jewse —
Date ?‘/7-’ Y/ Thermeecoupte number X /9%
Ambient temperature °C Barometric pressure in. Hg
Calibrator Reference: mercury-in-glass t%@q
other
Reference Thermocouple : _
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C %
Q s o]
O Tee Bath | O°C 33K + a3y
——— 5 B \/‘ 5 (‘f‘ Ov é;a ! e
j00° Byt 005t | P 3F ;

(/ooéoc)

aEvery 30°C (50°F) for each reference point.
bType of calibration system used.

cr(ref temp, °C + 273) ~ (test thermom temp, °C + 273)
L ref temp,

°C + 273

] 100<1.5%.

Quality Assurance Handbook M2-2.10
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PO st Test Cal bration

fheter
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

| Digite/ 77&"“4. .
Date —3-% / Thermocouple number Dl;)fcw\e X-S%5&

Ambient temperature

°C Barometric pressure in. Hg

Calibrator Reference: mercury-in-glass ASTA VIS &&GF
- & (2500
[)54'5‘? 7.C_ o5 other !
Reference Thermocouple ‘
Reference ' thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C _ °C % s
Oil Batle | 409 Yo 2 —_ .23
| [Fee BaTh 3 (. SR +0.04

-_-_‘-‘-_-_—.-—-_'"\_____..«
Reﬁ ﬂem«cmefep: AV &3 F ﬁA’Oo’«{fj

e

Béiliws i  210.8 20

- 0.07

——— ]

Ref. Therm.~ ATt €77 ¢ glsvy3

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

¢ {ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273

100<1.5%.

Quality Assurance Handbook M2-2.10
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Protest Callbration

Mzter
" STACK TEMPERATURE SENSGR CALIBRATION DATA FORM

D /},' ‘5(’%,/‘@

Date 3"'/7"57/ number X"'é O Y
Ambient temperature °C Barometric pressure in. Hg
Calibrator Reference: mercury-in-glass Ve
other
Reference Thermocouple : -

Reference b thermometer potentiometer | Temperature

pointa Source temperature, temperature, difference,
number (specify) °cC °C %

o — < o
9, Zee Bath | O C SO°F

go‘l/c";y
e

/00" C

(‘* (17

2/0°F
(75.9°)

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

C[L:ef temp, °C + 273) - (test thermom temp, °C + 273)

ref temp, °C + 273

] 100<1.5%.

Quality Assurance Handbook M2-2.10
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meter
STACK TEMPERATURE -SENSOR CALIBRATION DATA FORM

&-8-8/

Ambient temperature

Date

[%;Vfi/ 7%@~n,
Ehermocoupte

number Dt;/}‘fc’aﬁ- X-6027¥

in. Hg

°C Barometric pressure

Calibrator Reference: mercury-in-glass ASTM WS gor
. ﬁ & [07560]
Yiens 7NC. tD- other {
Reference Thermocouple ,

Reference b thermometer potentiometer Temperaturec
pointa Source temperature, temperature, difference,
number {(specify) °c °C % -

+ 0.0¢
Jee Patt | 7,3 35 + 0,65
- Keﬁﬁ '7%€PMDMETFV‘ = ASTAr ¢3F fﬁ OC65 3
o - pe— ___——‘_‘___‘_-__—_‘_____-__—‘-—-—_._

ef. Thepm. - AT &7 & SYS 74

aEvery 30°C (50°F) for each reference point. e
Iype of calibration system used.
'C{L;ef temp, °C + 273) - (test thermom tenp, °C + 273)]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
C-24
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Prescparator o ﬁlR-!-:c‘e_ Siz e

.- ,’_-)
Date //’aé'?-/ Calibrated by ~CS

Tests

Nozzle
identification Dl' in.
number :

4D, in. D

L0 - 3.0
60 - 3.5
60 = 4.0
L0~ 45
60 ~S.0
LC~E.0
60- 7.0
60 - 8.5
60 ~/70 ‘
£0 - /X0 N P VR RS 1
L= 145 f

{
t

—_
1 — _/
45T > 2 566
«éux.s : 4\566 ’e C’\J OL) ,
whero
D = "noT e =3 o AameTar maszsuyurso on = ol Rl o - i
1 o) - AR A N N = o PREE-—a—=Y _- T2 o -—— L= - —— i < -
==t -~ - = = = - - i ] :
Tclerance = measuy2 witThin ©.004L L
4D = maximum dilfercsnce Lnoany Twe TELISUIrSTEnTs, Ln
m™ - = N i L=
Toleranpce = 0.C5+ =
- — — - - ™ = ™.
o = averazge oI L., L., 204 L.
avg - L 2 3
Nczzle calibration 4abaz
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X

L <
Daxe ﬁ/—gé— &/ Calibrated oy [< C5
Nozzle ! . ! .
identification Dl’ in. ¢« D, in. C,, in boAT, in s
“ t H -
number | |

L33
574

'
)

e /1S
AET
5SS
176
195
235
c A 76
33

, 395

—_— C
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~I

La
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&/ /RXRC 469 JET A JHT7A T L0073 47
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Where
D, , - = nozzle diametar measursed on & JiiJsrsnt dlzmataorn,
Lo gy D . -
rEeTs Tolerance = measure within C.00L =
A0 = maximum difference in ary twWo mEezsursmonts, L
Tolerance = $.002 1o
Davc = aveéerage OI :l’ Dz, =Sulal 33
Nezzle calllbration 2zTa.
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: AT E AT TR TTOMN
NOZZ L it L ST L ;C.l

Nozzle : . : . |

identification Dl’ in. | Dz, n. D3, N in ive
number : [ 2 |

/ N R RV I~ L Loof  illST
2 120 L R il 003 IiE
3 Sl T a3 . i3 L0001 A3
3S J1220 b0 a0 axa o .ool 2R
36 e R 122 . 2cre 2
5 (82 L 1ga i f0 - oo o 1B
5
]

- : J Ry LR ' P
’ ’LE‘)\{" 0/ ! v i O ) I

Rrlss et R e
/] 245 0 246 |, AYys . 00 F RS
30 L .ay7 o .ad7 0 47 Zers | 44T
ce Page o : ; 5 ? ~ o,
A L
; LR850 1 L.A4q 1 a5 o . 001 L2570
& .97 0 296,297 - .00l 297
/3 .304  ,303 .30 Lo0a . 3oH
14 \3é6a . 386 .36/ Cocé) 360
15 ,BERX T U36RX L 360 L0C &
“4S” 378,373 . .37¢9. .0
34 .39 . . 36F 1 .3&2 001 - (368
K7 : , 377 0 .377 0 377  Zcro o L2377
33 .B76 375 37y ooz L3S
3 oYy L L 432E . L dY0 0 L0030 LHwo

wherea:

N T nozzlse diamstar mesgured on a dirifersnit Zlameter z
L, &, 3
rEes Tolerance = measure within $.001 in
4D = maximum differsnce 1n any Two m23suremenis, L
Tclerance = 0,00+ in.
D = averace of D,, D,, and D..
avg i 2 K
osTle calibraticn Zats

ey ety aE !
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Method 5 and Method /7

NOZZLE

L
ORT ST TN
\.-l?b.hd-'._tnu !

-~ ‘o . . o R
ate S - RO -2 Caliknratsd oo RCS
Noczzle ! _ ‘ | l
identification Dl’ in. ! D, in 2, 10 50, in Da'"

number ;

20 Y63 |
2 A 509
31 495 |
2 499
| O R E
493 187

SET 00y L YES
, 50y (Loocs ) .Sos
494 oo 4T
qye oo 475 |}
v 9 » 00 R cAY8

55 | ‘133'

&S OO

ABS

oA

re:
- - = nozzle diemeter measursd on 2 Il fferernc dilamesor, L
LA
=7 / w—— = - N — oo B et n h L.
Tolerance = mRasure withl L0001 Lo
‘
N - el - == - - N - - - . x ey e e i
AD = mauimurn difference In any Ltwo Teasuremsnts, L
- -—— — EWaik] :
Tclerance = 0,004 in
- - ™ P ™
D = averags oI D,, T,, and I,
avg L 2 3
Nozzle solibration Zfohz




Method 5 aud Method /7

NOZZLE CALIZRATICHN
pDate & —-(7- 8] Calibrated by (;ile
. Nozzle . i i _ i i i
identificaticn Dl' in. DE’ ir ! DB’ i Y -~ Covg

number

(h

&
v

>
U
]

- e
- asi =
asure w
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Pitot Tube Calibration

The pitot tubes used for this. test program did not require recalibra-
tion prior to field use. All pitot tubes used were "S" type configuratiom
according to EPA specifications and had been previously calibrated against
a traceable reference pitot. All pitot tubes used were visually inspected
prior to field use as recommended in the references listed below. Visual
inspection included the following: assessment of proper alignment; damaged
openings; and the potential of restricted flows due to blockage of the tubes.

"Quality Assurance Handbook for Air Pollution Measurement Systems," Vol. I1I,
Stationary Source Specilfic Methods, U.$. Envirommental Protection Agency,
Office of Research and Development, Environmental Monitoring and Support

‘Laboratory, Research Triangle Park, North Carollna, EPA-600/4-77-027b
(August 1977).

PEDCo Envirommental, Inc., "Environmental Protection Agency Performance Test
Methods," Parts I and II, prepared for U.S. Environmmental Protection
Agency, Division of Stationary Source Enforcement, O0ffice of Enforce—
ment, Washingtom, D.C., EPA~340/1-78-011 (August 1, 1978).

U.S. Environmental Protection Agency, "Standards of Performance for New
Stationary Sources," Revision to Reference Method 1-8, Federal Register,
Vol. 42, No. 160, Part II, Thursday, August 18, 1vy77.

c-30




APPENDIX D

LABORATORY AND ANALYTICAL DATA - DUCTED SQURCES

D-1 Total Mass - EPA Method 5

D-2 Total Mass - EPA Method 17

D-3 Andersen High Capacity Stack Sampler with 15 um -
Preseparator Particle Size Tests

D-4 Andersen Mark III Impactor with 15 um Preseparator
Particle Size Tests

D-5 Filter and Acetone Blanks

D-6 Data Cross Referemce Log
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Filter | Run 1.D. First Weigh Second Weigh Third Weigh . | Average

No. | Ne. Weight (g) |8y | Date | Weight (g) |8y | Date |Weight (g) |By| Date | Weishf -|.
oL | 37906 [anlalald 30908 [enkilule 3.H90Y
R 2,820 1801 4 | 3.]x0n @8] 2.830Y |
Q23 2.8423( IRD] " s.%'{g-}_ﬁg ! - 38439
24 - 3.%33D BH| N 9. 8234 1AO1 " ‘ 28333
PN 20RO BN M 3.8008 180 * | 2 R0"9
A o end Bl r | aNhN6 18D M AVA
23 3.6 8Dl 3.9681 80| " 3.3680
3R 2,530 laol M | 3.9%00 RDO| | 2~ |
29 3.83ld B0 v 3.2314 80| " 1 a8y
30 - 3. 604 Bnldbalg]  3.9604 18D " _ 1 2.960
3 = .eonn lenl v | 3.8004 80| ¢ 35003 |
3) 33363 enl " | s.%3ea an)] ! 23263
33 2,163 lenl 2.816> 18N " ' L 36162
2y 3.3 8n[ 8 6y 18D " 29628
RRY 3,938 | v 3.m938 1an) " 25938
36 3,q%6/ Bol " | 3.8863 8N ¢ 28860 |
37 | 2.8554 1&D] a.855d BO[ v | 38584
3R 3.5, BO] 3.8 RO ! | 3818
39 3.2003 Bal ¢ | 3.503 lep) | 3.8003
4Q 2.336( |80 |4kolel 3 .8359 @ s 2,2360

reners TPE L OElTT Y METHRD S ALTRES
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Metop S Bl Cixel.

Lot

_F_i;er Run {.D. First Weigh Second Weigh Third Weigh | Average ‘
No. | No. Weight (g) |By | Date | Weight (g) By | Date [Weight (g) |By| Date Weight ’
a3 R A ™ [slald] 5.8 oo | 3/af3l i 5, 0I5 |
X3 YL '
2 ESP-VI'I'I 3 ST > {s)s]a ! G D ™ |5fu |2 G‘.'m il f-n.sjufé‘ (2T
26 les-1-2+1 [55213  molshlm] s=318  loelsialw] | 5,5274 |
G sy
5211 Lo boo a2 4.983% L |s4-el 49537
£5P-T-4=|| L, R=]  |oo lsi4® | 5.5038  |1P|sa-81] (,.5033  |3P|s-a-%i| £, 5035
EsP-T-~! [sR9S  Iolslsla ] 5.993C b2 [SiBlgi 5.9931  [3° |s)4ley] 5, 9933 R
ETrL | 0.9005  loo [sleRISSied | shaf]6. B0V |s? [slus)] G.8i01 I
Esp-T-3-2 |2633 oo Skl |55 oo [Bk/R | 5. 8653 |3° |s|usi| 5.8653 . l
gsP-I-4-2 [aa\ie oo [shlsi|3.413S  3? lshils 3.91%1
Remarks: .
> i
B |




l T T ey T ik
i 25D b Bashees roge_
| © BEAKER TARE WEIGHTS
| Beaker First Weigh Second _Weigh_ Third Weigh
' No. Wenghr(é) -E;I Weighi‘i_(‘g)_ " -E; Date W_eigHi' (g) By- Date | Average Weight
| |97, 3¢4p \eC \$2 20| 97 29557\ 6 & Foo 7 AT 97, 3443
l > |2 7705 |CC \prz2w\ 95 7728 Sp 2.8 93,7725
, 2 |54 4225 |6C . 4223 \CC Vs 2. 5 G6.6234
l s |94 592/ \PClears)\T 6. 523F \aclforri| 945223 EU DLl it p oy
B o Vo 99 |PClpors|?5 1503 \20 Va2 b . 95,1499
L b |72 4758 \BClvas-sil 77 47 2F EL\E2 ¥l 97,4793
l 7 o5 jop 7 |CClrar-811557 fe 2 |CC W 22 45,1005
' ¢ loz.08/9 |@Cltas-2| Y 0828 |2 2.5/ Gio. OH A3
l 7 |94 9700 \BClezz-31\99. 9722 \Co\t225| 575799000000 Y2 Pkl oo
- 10 |25 7450 |CClyuzF1| 25, 08 \ecla, 57 45, 8484
l 1 | 94 26/7 1GCl\¢23-51| 9. 2623 \EC 2 G(;, 2620
B 27277 \CCly-2230 97 /772 \EC W02k G7.1769
l 12 V99 #4744 \BC\ sz |77, 1475 \CR 2 2- 2 99.1475
1t N e 1260 |\EC \pzz i\, (978 \CC\Saz b/l 22, 4257 Y
WS,/ 7/ GC \y5.9 98 #7176 |EC\Y-2251 G8.8i713
' e |95 2335 \CClpa2sr| 950353 |& N V23075 2395 fedvpyf _95.0349
- 17 V2 ross \Gllysz | P54 247 \EC o228 : 93,6967
' § |\ 9% 5792 |6C | vrrsd 76 5207 |CClWeoa@\70, 572/ 2 \GeAdad 3 G, 5209
- 19 | 9% 4547 \CClrzs-5\96 4554 G255 Yo, GBS
' o0 |95, 6777 (6C or sl sar_giaz |Glraz /95, 1794 belnfl 75.C 79%
i 2( |95 5193 \@C\roz /|95 su0f |GCAr225/ 45,8505
52 (7529 \CClyori|\ 76, 72358 227/ 46,723%
'. | 22 | g 739 \6Clvar s\ b, 7ot \GO\ 0521108, 7/ [ 1GEs 4gu-g/l 108. 71406
- 2% | 96 547 \BClrrs 36 5406 \GO\sa7 965991
l o |7 2404 \CClparer\ 5 2443 s 58 G(. 310
- ot 97,6429 (GC\paz i 95, 6451 V2P \p=25 5138 44 FT Gl o BN bkt P oasee
' 37 |y.0737 \BC\ sz pon 0. 1729 BCAt 22, - /(0,613
L ) \ 12 2032\GC\ 25871009 2037 |CC 255 i09.2035
y Y2 \y5 3668 \BC o fs 15 Fit 0 /228 (15, Blb3
' 57 \yo 4547 \GClsaz- 2112, 52 FC V227 (12,0545
B 53 ¥ p722 |Cyaz90 114 0974 e | #2255 i14.091%
1 Remarks 77, seo ot /) %,. Methd 5 j-e.;r’-.w'L
1 | "

i
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250 mtl &“.LM - Page L I
| BEAKER TARE WEIGHTS - [
Beaker _First Weigh Second Weigh Third Weigh
No. Weight (g) | By | Date | Weight (g) | By | Date Weight (g) | By| Date | Average Weight '
5E \us 2534\ Szt 15 3575700 | gasbe 115, 3585
6 io.6769 @ lressrl iy 57725 BC \#ezs/ 110,772 I
7/ V5049 B2 \Ss3F\ 1t €074 #2258/ | /1,807 |
S 9. 53, lec | darg) - 9. 527
9 (94 9700 V3L 19.27-5( - 94.97i2 I
/Y i 4228 \Ce |s37.8 | /02,6962 |
26 |78, £ 5T (2 |43 257 _ 98 44| '
Remarks ];_é' i




Beator 250 m -?'LOBE P)Né& F\ggg,\_.lgabgﬁ
Lethsr | Run [.D. First Weigh Secand Weigh Third Weigh Average
No. | Neo.- Weight (g) |By | Date | Weight (g) |By | Date |Weight (g) |By | Date Weight
7 |ess==y-i
e ik :
JO |Esp-1-3-1] € 1072 aur|mo|shisi]| 02.6450 | [s/als | 102.(A4B 107, LA49
7 |gsP-r-3-11 S R |po|sflst | 96,1805 1P | Sirlal U, 1207
58 |€s2-1-3-+] w1903\ [vo |sfals | 117.9027 bR Is|ael 17,9029
24 |esP-1-i-t | 1RSS5 o fsjsh | 41 T78S0” |5P lsisle 97,7853
i EX-T-1-) | 4SRDD oo [sam 196 .5 38 |I° |Silu Wo,5835
127 |esp-c-a4] MA@ oo lofalsy] 12,0258 |37 [s|s)ey 12,6835 |3° |S)Sia [ii2. BT
] 9 lggpr-2-11 91192 o |55 [91.78671 |3? s)sier | A1 1862 (3P| slslal | 97,7865
25 |esP-T-r2 Q17437 ™56 97,7441 (3P [s|sia r LA
/18 ESP-I-3°1] RIRK_ |oo(5le[®[98.1343 [P |Slelri ARARNQ
5 |esPT-2 9o WA sf1ai | Gl. 4SS | shin AU 1453
20 |€sP-1-42 @u.350+ o0 [s/ife] 9], 2506 (IR | s\ 9. 39S

. el

Vol

240

\15

|80

219
[Rale

/60
/é0
/10

/3

120
1D

e+ P —— 1 e - e+ <+t
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BEAKER TARE WEIGHTS

Beaker First Weigh Second Weigh Third Weigh :
No. | Weight (g) | By | Date | Weight (g) | By | Date | Weight (g) | By| Date | Average Weight & .
ol | 76335 M 1330 | 76. 6379 M| 3/3 76,6382

0z | 7.4574 F° 76.9572 | 7670773

03 679781 1679183 (7.9785 ‘
04 678377 ©7.%372- 678375 |
o5 |bb.4429 5. 4427 (6. 4428 '
Of V78.3493 “18. 2497~ T8 B33 T
07 |6B.oukb 0B, 066! £8.0663 j
06 |b7.3474 7. 24472 | 7. 3474
09 |78.967 TR4L82 i 754576
10_|67.4462 74475 ] | 67.4465

/] | 78.15]2 778 1507 , 78,1509

12| 774420 774019 , 77,4619
/3 67.6598 7 6527 ; 6765977

_ ‘ e .

/5 167953 1 679528 (L7950 L=
/6 1675981 61.5976 7. 5979

/7 |67498 7L, 7499 ? 76,7439

/18 |91 2507 77 250] ': 77,2504

/9 |8 4500 08 b799 | LB.e799

20 117753%2 775370 % 77. 9379

Zi__ 79181 679177 | G7.9179 ‘
| 22 |75.2348 7 5.23%3 t 75 2345
23 |77.3%3 77 330 4 ‘ 77.3303 i
24 |73.3237 73 3225 73.2%229

25 |"%.9274 76,92 66 T, 9270 #
28 | 76454 76, b564 76.65063 ’
30 (7343 75.8F32 75, 643 | ‘
3. 772006 [Nt N 177 2008 |\ 77, 20i2

Remarks /SD/W\-K 3; b/ 0 /5‘“
omdl. [m«%w Mathed 17
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BEAKER TARE“WEIGHTS

Page_<&

o [#]

oond. ‘yw&ﬂ-w b

LQ/V' W\“‘Mbﬂdﬁ-
skl Sy |

Beaker ~ First Weigh Second Weigh Third Weigh

No. .} Weight (g) | 8y| Date Weight (g) By | Date Weight (g) | 8y| Date | Average Weight |-
22 |~ o 133D 31 3/3

33 |78.9312 |Y 289305 V7| | 78.9309
34 (759393 76939 4 759393
36 |78.3698 6. 3595 76.38G7
37_175.8845 758042 | 75. 8843
S8, 669839 b 9024 | L, 9BDTY
39 |76 7224 1L, 7224 ! | 76,7229
701754413 5, 409 754911
4/ L8 A4S LB, 6441 6B . 6446
4z | 730932 736089 73,09/
43 |78 o065 15, C6&5 7E.066S
44 704463 b, 0459 7l C46 |
4s |72 6872 72,6862 TR, 667
48 (764029 | 76. F028 70, 402F
49 |75 6LAS 75, (7 2. 75 LGY3
50 763903 768907 L
5} \75.76/4 75, 708 75,761
§2 1727598 77.759 | 77. 7595
54 722282 77 248/ | 77,24 R
55 | 770066 77 0066 770065 77,0065
5¢ (76,7332 76./329 76,133
57 475 744744, 74.4749
58 |77.//3% 771133 77,0135
59 176339/ 76, 3385] 70,3366
&/ |1.280/ 692754 69,2797
2 466587 | W] Ny 665200 [\ Glo. 3963
Remarks ¥ [ 50 md j'm )
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BEAKER TARE WEIGHTS
Beaker First Weigh Second Weigh Third Weigh
No. Welghr (g) By que Weight (g) By | Date | Weight (g) | By| Date | Average Weight
163 672359 qq 50 |L7.2351 (6] 331 G'7. 2355
6¢ 168209/ 8. 2084 |y 6 8. 308 7
S (69877 (6.9872 6, 8375
66 |68.3997 bR, 2995 (S, 399G
o7 679506 Uv1.95605 67,9505
69 |66 6634 bb. b33 | GGa. 6633
01678576 &7.857% (:7.8577
7 6787463 676957 67 6960
72 LAR.2753 bB.2750 66,275
73 1649528 ©4.9522 | 64,9523
74 6. 7833 b 7837 | GO,TDSS
75 67,0885 L7CER7 | | (77, CESL6
76673457 (71.3453 | | (7. 3457
77 _148.8884 688878 | | LB, BRED
78 168.1549 | 08.1595 ﬁ (8. 1547
79 _\e6.5¥70 b 5467 b, 5969
80 7618 67 LIS 67 i
gl 1671193 L7.11817 $:7.4190
82 \©7.8r72 678166 (7, 8164
B3 \68.0%¢6 2545 68,0960
¥ 67,6994 67,0995 G-7.0995
85 \67/645 67,1647 L7, 1643
g6 1674320 Y1138 671319
87 66.5107 LSl 05 Ll 3106
28 __\646.9730 b, 9729 L6 9729
89 67985/ 679849 67,9850
G0 L6203 62194 G, 2207
9/ 67 9380 7.9379 67,9379
92 &6 %03 b6, 7600 b, 760/
93 65.8/87 N1 Ne |65.8(84 || N 65 8i85
Remarks Q. gd/ﬁa/] g - L Q‘g;Q
. Gozzoz|eemaq 20 ey
12 W /wvw /7
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BEAKER TARE WEIGHTS

Y

" D-13

Beaker First Wf;*isﬁ ) Second Weigh Third Weigh ..
No. Weigl;m_l; (g) | By | Date | Weight (g) | By | Date | Weight (g) | By| Date | Average Weight
9¢- 165.1296 &A) /20 | 65.1298 %% 331 WAPCY,
Remarks /S0 7 'p’m eaed

mA

eplons: ey cath =
w&/www methed (7.




__ssoml buker  Day Caven_Guar \tarrs
wﬂ Run [.D First Weigh Seco_nd Weigh ) Third Weigh Avercge |
No. | No. Weight (g) |By Weight (g) |By | Date |Weight (g) |8y Weight
Bl |€5P-I-3-] |83 0753 |gp [ 83,083Y 3P | £-2-21| 430231 |iolsla/s | 83,0835
77 165923 3495 BAISIH Ion lsla/w | 84.9599 PP [s-2-8i|84.9597
/0 |ESP-I-1-1 | paaTod oo 1931044 Ix? |slals) (03,1049 4P |5-4-8i i3, 1047
Lf |€oP-z-4-1] 193.9192 |m 102 9R05 oo |53y ] 128 Tehieuai] 3° [52-¢1]104. 0239
| T2 | £9P-7 =24 W33 I it1.4070 | |sislor [ 11,4075 |10 s{sley [ 14,4073
28 lesp-1--21v33. 41171 loo 138,4770 |32 sisi3i | 58.4775 [3° | s|s)ui]i3B.4703
8 1e5P-132| 03w |oolsleln | NRBR o [zt | 41,8345 |39 | slule | 91,8343
34 |e-Te22] vlo.e03 ko UORD  holsle Ril116, \n 65 |10 |5fule [neiewd
4 (esp-T-4-2 1382 o shiz [121.808s |W Slh\u 218084
Remarks:
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D-2 Total Mass - EPA Method 17
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i Page_/_
l METHOD 17
FILTER TARE WEIGHTS
. Filter First Weigh Second Weigh Third Weigh
No. |Weight (mg)| By | Date |Weight (#rg)| By | Date |Weight (o)| By| Date | Average Weight
. /! 1/58/5 W M/ll9e16 4/241 1.5815
2 15862 & 2141115867 4734 1.5865
' g S832 % V] | 1- 5834 R Y741 45833
4 |25829 |° (5829 14,5829
l 5 |1.58&# 15867 19,5805
& 1584/ L5845 17,5843
7 /586 /.58/9 1.5817
2 757976 ;5795 7, 5790
9 15779 /5778 1,5779
l 10 |1.57¢6 (5764 % [/81 45705
;1 |/.5815 /5817 | 1,581
l 12 Y5774 [.S775 14,5775
/3 |1.5792 [57G%3 14,5793
/14 (/5808 /.58 10 1,5%09
I 15 /578 /5784 1,5283
/e |rseor 15209 % W7k 41,5808
\AaAET (5830 1,583
/8 /58672 /. 5864 1.5363
i /9 |/.5823 1.5827 1.58125
Hl20 /5790 - 4/ofal| .5789 41,5789
r 2/ /8798 !-5820 4.579Y
W22 557 15814 15817
| 23 /5839 1.5539 1.5839
;ll‘ 24 1.57% /(. ST796 14,5790
‘» 25 |/, 5856 /[ 85854
§ |2e_les207 1581 1
| 29 (/5809 L5809
| 28 /5790 1.57 94
22 (L5750 /- 5750
30 /%5802 1.579%
. 3| |/5787 ~ | /47%%
' Remarks
- . D-17
r
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METHOD 17

| I

FILTER TARE WEIGHTS
Filter First Weigh Second Weigh Third Weigh - ;
No. [Weight (#g)| By | Date |Weight (org)| By | Date |Weight (ptg)| By| Date | Average Weight
32 |ts5818 B |Yela|l.58/8 |8 Y74
23 |/£.58/9 [358/9 ‘
34 |7 5807 /5808 '
35 |/.5830 £.5830 _
36 | /5778 145775
37 |\/.58/8 /.58/9
| 38 | /5796 (5797 |
39 | /579 /57799
| ¢0 | /<587 (.58 ‘
2 | /5784 £.5789
22 | /. 5804 /. 5809 i
43 | /580]/ /5806
49 11.56/9 /5873
45" | 1. 5793 /5748 6%
2% | 15779 L5780 |
&7 | (5727 L5728
78 | /.572¢ /5728
49 | /5702 £S703 5703 1
S0 |/ SB45 L5838
51 /5842 L5862
52 /35874 L5878
53 | £35829 /5833
sS4 | 1574/ (LS7FS %
55 /5773 L5769
5¢ |/.5798 L5797 .
57 |718799 457790
58 /5770 15972 ‘
59 /5829 /SBT2
O 45934 L5942/ i
6/ |25930 /5933
b2, | /58485 /587 b
Remarks e t
D-18 -
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METHOD 17
FILTER TARE WEIGHTS

Page -2_

Filter First Weigh Second Weigh Third Weigh
No. |Weight (mg)| By | Date |Weight (mg)| By | Date |Weight (mg)| By! Date | Average Weight
&3 |1.5774 |8 W1/2)|1.5779 |98 P/3/e)
A 15856 15866
65 | 1-5845 [ 15847
el | 1L.5810 .S8O8
&7 115834 L5836
6P |1.5840 .5843
67 |1.5852 _[1.5853
26 115807 (LI ¥ 15808 |41 +
Remarks .
D-19
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BEAKER TARE WEIGHTS

che /

-20

Beaker First Weigh | Second Weigh Third Weigh

No. Wesghf (g) By Dc__:_i'_e Weight (g) By | Date We|ghf (g) | By| Date | Average Weight

ol | 766335 M 330 | 76. 6379 M 3/3 76 (332

0z | 7%6.4574 [ 76.9572 |\ 76 7073
o3 (679787 1679183 (7.9785

04 678377 b7.6372 618375
o5 |6b.44279 4427 Ll 44328

oL 178.3493 18,2442 78 3693

07 |eB.olkl B, 0661 LB.O6L3 .
08 167.3476 b7.3492 67,2474

09 178.987 Ba4p52 78,4876 |

10 |67 44562 L7445 ¢7.446S I

/] |78.1512 78 .1507 78,1509

12 | 77420 77419 77.4619 }'
/2 1676598 L7 65 67,6597

: Lﬁ#%

/5 67953 1 6795 28 z (. 7.950 ==

/6 |67.598¢ ©1.5976 7.3979 Il
/7767498 7. 7499 ? 76,7499

/18 _|717.2307 77 25¢| 77,2504

/9 | B 4800 ©8.L7T99 | (8.6799

20 775382 7725376 | 77, 5379

Zi 1679181 679177 ‘ G7.9179

| 22 1752348 7 5. 2393 75, 2345

23 77,3203 77.330 41 | 77, 3303 '
24 |73.3232 732225 3.33229

28 \7.9274 76,9266 76,9270 ‘l

28 | 76454 7b.L564 76.0563 ]'
30 175843l 75. 8432 75, 643 -

3. 772006 VI |77 2008 |\ 77, 20i2 'I

Remarks 160 mL ,ﬂ_%piﬂ/\./&. /M W /7 AL I

4\m5 prote




4

4

i

- ..d

J

 I—

beend Lo}
R

L 1 ' (S (R Lo t g Lo R I Lo 4 ' i L.
N GE 0B T & an W B oA BN .=

i

BEAKER TARE WEIGHTS

Page 2

Beaker First Weigh Second Weigh Third Weigh

No. Weaghf (g) By Welghf (g) Date Welghf (g) | By Average Weight
32 |— % L 3/3

23 [78.9312 289305 |V | | 78.9309
T4 1759393 75939 4 75 9393
3 |78.3678 76. 3695 76,3897
37 _175.6845 75.8642 75, 8543
38, 669839 Lb. 2824 G, 983
39 767224 b, 7224 76, 7224
70 | 754413 5. 4449 *’ 75 4411
& RS bo. 6491 6B 0446
42 | 73t093 73,6083 73.009/
43 "B .oes 1%, CobS 78.06LS
4 20463 b, 0459 Ml 046 (
45 |72.6872 72,6662 TR, 6B 6T
48 769029 76. F028 76,402F
49 |75 6LAS 75, 6?2 75.LLY3
50 _|7%.3703 | 768907 76,5903
S| \75.761¢ 75. 7608 75, 7G|
52 1727598 77.759 | 77.1595
54 772482 77, 248/ 77. 248
55 __|770066 770066 770065 77,0065
|96 | 76./332 76./329 IEEY,

7 475/ 74.474F 74.4749

58 |\77.//38 77,1133 77,i{35
59 |76.339/ 76, 3385 706.33%0
of 67280/ | 69,2794 69.2797
62 665467 | s 66.5460 % 65463

Remarks - 15 0.md. 22 hors 4 ae;ﬂ#%\ﬂwﬂ 11 P/\A)-@-L/L(MJZJ andl

CTLML oqm.[r catdh 4
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Page g

BEAKER TARE WEIGHTS

Beaker First Weigh Second Weigh Third Weigh
No. Weight (g) | By | Date | Weight (g) | By | Date | Weight (g) | By| Date | Average Weight
63 72359 ¥z |(7.235] 33 7. 2355
6¢ 168309/ ™ 168.3084 |} 6 8. 3087
0S| 669879 (.98 72 | 66,5375
66 68.3997 bR, 2945 (8, 399G
b7 679506 19505 67,9508
69 |66.6634 bb. (633 Gh. 6633
o 678576 &1.8579 (:7.8577
70 618943 67.8957 (7, 8960
72 L6, 2753 EB.2750 , 66275
73 64,9525 4.9522 (L4, 9523
74 466.7693 L7837 | | ANLYED
75 |67.0885 670887 | | b7, CEBL
76 673457 (77.2453 | | (7.3437
27 24 68.8278 LB, BHRB
78 _|¢68.1549 08.1595 (8. 1547
72 65470 e 5467 b, 54969
80 67618 67 b15 7 wil7
gl 1671193 71187 (77,1190
82 67.8/72 678166 (7. 8164
£3  |e8.0%6 b-%bt 6 8.0966
¢ 67.994 67,0995 6-7.0995
g5 |67./645 1677, /647. (71643
g6 1671320 ¢1.13515 (71319
87 665107 bS5 0S Ll 31006
88 59730 | e.9729 6. 9729
89 7985/ 79849 (7. 98350
90 146203 $6.2199 G, 2207
9 |67 9330 (17.9379 61,9379
92 | &H. 7603 bb, 7600 LG, 760/
93 65.8/87 (N | N 1658184 (N N/ e
Remarks - L ea il 0
X90. (L2202 (6 214 9 = ()Mé/,’? /M—{»L Ninal Jﬁ
| oz yelone ey calih puthed 5
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Page_ 4~
BEAKER TARE WEIGHTS
Beaker| First Weigh Second Weigh Third Weigh
No. Weight (g) | By | Date | Weight (¢) | By | Date | Weight (g) | By| Date | Average Weight
94 1651296 (b P/2D | 65.1298 |00 | /2 ¢5.1257
o1 i |

R[50 il Aeuhss it o el 7 prode pcise and

%M&»?,oaz’dx )

. . 1 . [} 1 [ i i [ ] [ " P .. ox . ] . . - . . . . 5 _.
I
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METHOD 17

FILTER ANALYSIS

ey oy £

Filter Date: 5-2-2i |Date: 5-2-%\ Date:
No.__/ By: £) P TS B —
First Weigh (afg) [Second Weigh (mg) | Third Weigh (mg) Average Weight
Final Weight j_ 5923 | A2 1.5923
. Tare Weiéhf: /. 58/5 mg Blank Correction: = £:3 mamg
_ rr
PROBE RINSE ANALYSIS
Beaker Date: 5-'??‘8! Date: 5:‘ 2% Date:
No. Ji By: <) By: & By:
=== | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
Final Weight 7'7;)239 '7’7‘224 | 77 2140
Tare Weight: 77, 2012g Vol. of Probe Rinse: 30 ml
Acetone Blank Correction: “0: 2  mg
Vol - ‘l"omf
D-24
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Page .2
METHOD 17

PR,

Run Number; £5¢-0-/ -1-3
Date of Run: <« 4-3C -

FRp———

FILTER ANALYSIS

Filrer Date: 572-&( |Date: 5:2-% | Date:
Z No.__ 2 By: By:_™>™ o By:_
- First Weigh (#fg) |Second Weigh (=ig) | Third Weigh () Average Weight
; Final Weight| 1.597 8 LTS | 1.5977

Tare Weighi: 1, 5865MQ Blank Correction: = C:3 mg

PROBE RINSE ANALYSIS

Date: 5-2-&j |Date: $-2°3f Date:

Beaker —_— . ; N,

No. 52 By: ' By: _ I By:
—=— | First Weigh (g) [Second Weigh (g) | Third Weigh (g) Average Weight
Final Weight| 7777635 | 77763 777635

Tare Weight: 77, 75%5g  Vol. of Probe Rinse: 235 mi
Acetone Blank Correction: ~©. &  mg
Vi~ 40 ml
Remarks
p-25
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METHOD 17

Page 3

Run Number; €527 -C-2-]

Date of Run:

FILTER ANALYSIS

S1-&i

e

FiH‘e.r Date: ©-3-R Date: _ 5-7-%» Date:
No. 2> By: __ Do ~ By: __ e By: _
First Weigh (g7g) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Final Weight 1. L\OQ | .4aiol | 4.6l01
Tare Weight: 15833 #g Blank Correction: = £%0.3mg
PROBE RINSE ANALYSIS
Date: _8/2] 31 Date: _s/a/s Date:
Beaker —_— ‘
No._ St By: ™= | By:_De | By:_. -
T | First Weigh (g) Second Weigh (g) | Third Weigh {g) Average Weight
Final Weight| T \3L3 Tl 1360 70, 136
Tare Weight: 7,133 - Vol. of Probe Rinse: _2C
Acetone Blank Correction: ™ 0.8 mg
Vol = 40m]
Remarks
26 T




Page 4
METHOD 17
Run Number: ESP~O0~ 3~
i Date of Run: 5-2-8
' FILTER ANALYSIS
_‘l Fili‘e;' Date: ’5""‘ -3 Date: 5-4-%) Date:
No._ 4 By: D | By:_FR | By:_____ .
- . First Weigh (sg) |Second Weigh (mg) | Third Weigh (®g) Average Weight
' Final Weight | (204 L | 46223
l Tare Weight: 14,5929 mg  Blank Correction: = Ol mg

‘]I PROBE RINSE ANALYSIS
| Reaker Date: 3-4-% Date: 5f4'8| Date:
‘l No. 47 By: _ ®a By: _J¥ By: .
. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
]l - |Final Weight } 73 {\35 73. 6124 N A
]' Tare Weight: 73 G098  Vol. of Probe Rinse; << ml
.!_l Acetone Blank Correction: = 0. B mg
J Vo/, = 40 m|/
Remarks
5
T
1
»
3
i1
. D-27
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Filter
No.

METHOD 17

Page

Run Number: £350-C-4 -

Date of Run:

FILTER ANALYSIS

S-3-2 |

Date: _5-4-3
By: _oc

First Weigh (#1g)

Date: 5-4-%| Date:
By: J% By:

Second Weigh (prg)

Third Weigh (o)

Average Weight

Final Weight

1B

.61 6]

ALLLUT

Beaker
No. (2

Tare Weight: 115955 g

Blank Correction:

PROBE RINSE ANALYSIS

..Db'

mg

Date: B-4-83
By: _Da
First Weigh (g)

Date: S5-4-%l| Date:
By: 3% By:

Second Weigh (g)

Third Weigh (g)

Average Weight

Final Weight

slo 5492

bla. 5492

Le.3492

Tare Weight: &b .54b3g

Acetone Blank Correction:

-0.8 mg
%i_ - 40;‘!‘)’

Vol. of Probe Rinse;s RO

ml

Remarks

D-28
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Page b
METHOD 17

Run Number: C5P-0-(-2
Date of Run: 3°4-81

CFILTER ANALYSIS

Filter Dufe: 5. 5-%\ Date: 5-5-%B1 Date:
No. b By: _©o__ By: IV By:

First Weigh (atg) |Second Weigh (mg) | Third Weigh (=g) Avérage Weight

Final Weight | \. T\ A NGO | 1T

Tare Weight: 15843 mg Blank Correction: +0.1  mg

PROBE RINSE ANALYSIS

lonin min ‘min leais 'min el 'sis ‘e e

Beaker Date: %-5-%) Date: “-': 5-%i Date:
No. 9l By: _®e By: __ J¥® By:
——— | First Weigh (g) |[Second Weigh (g) | Third Weigh (g) Average Weight .

{

-

Final Weight | TS | (7.9444 679444

L

Tare Weight: 51,92 79g  Vol. of Probe Rinse: <C ml

_ Acetone Blank Correction:  ~©.© mg
Vol +40mi
.I Remarks
]
! D29 B
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Page 27

METHOD 17 _ l

Run Number: E3P -0.2-2~HA l
Date of Run: 5-4-8/

FILTER ANALYSIS l
Filfe? Date: 5-5-% Date: S-S-%i Date:
No._ / By: o | By: _J®_ | By:
First Weigh (pry) [Second Weigh (mg) | Third Weigh (=g) | Average Weight
Final Weight | | (4307 .| 4,630S5 | 4,630k

Tare Weight: 15817 mg  Blank Correction: *O./ mg

PROBE RINSE ANALYSIS

Beaker Date: SZL.-, 1‘3\  |Date: _3 /¢ [B\ .Dore:
No. _\ ' By: .’DQ By: ™ .By: _

First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
Final Weight | (.. L HOR T wHolo-

Tare 'Weighf_:'TG‘LaBZ‘lz g Vol. of Probe Rinse: 2D ml

Acetone Blank Correction: ©.%  mg
\/Ol- - 409‘?'7/

Remarks
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METHOD 17

Page 78 ‘

Run Number: £3P~-0-3-2

Date of Run:

FILTER ANALYSIS

5-5-8i

D-31

Filfe;' Date: 5!@[3\ Date: 52(, !?\ Date:
No._ O By: D= | By:__® | Byi______
' First Weigh (#ig) |Second Weigh (mg) | Third Weigh (p#g) | Average Weight
Final Weight | |53\ [ NLD \L52L2
Tare Weiéhi‘: 1_57?(; #g Blank Correction: 043 mg
PROBE RINSE ANALYSIS
Beaker Date: ;‘1‘2[3, { |Date: 3 ]k_.}‘s\ Date:
No. IR By;__ Do | By: X2} Byr________ -
=== | First Weigh (g) |[Second Weigh (g) | Third Weigh (g) Average Weight
Final Weight | 77. 250 777.23355. 77,2557
Tare Weight: 77, 95039 Vol, of Probe Rinse: -'-(-Q ml
Acetone Blank Correction:  ©- 8 mg
Vol.‘: 4’3 el
Remarks




METHOD 17

Page 29

Run Number; €3P~ O-4-1

Date of Run:

550/

FILTER ANALYSIS

Filte;' Date: _S/¢ l?t Date: 5/ip IR\ Date:
No._ 9 By: ™ | By:_®s _} By:
- First Weigh (afg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Final Weight |\ /(R \S87e VBRI
. | OA.3
Tare Weight: 1.5779 »ng Blank Correction: & mg
- PROBE RINSE ANALYSIS
Beaker Date: 52’;2 lg; " | Date; 52(,[%] Date: Slgﬂ
No. 4% By: Do | By:_3? | By:_I® |
First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
Final Weight | 75 ;72 5. 40 50 75 . 4045 54047
~FoHYETET
75,4047
Tare Weight: 76,4029g  Vol. of Probe Rinse: 20 ml
Acetone Blank Correction: = 0- ‘mg
: ol: 40m) ’
Remarks MmO H (5 /"}/3 / . _. -
 Peaken #HY Jyﬁ% o agidit weft ¢oben i
Statron #48

# * 3
Q 1%2.22

,@,:\41 u.ﬂ;ja\f &WM A u%}f
9 &

fL ad qeestdl

D32

o, ot mMRI
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METHOD 17

Run Number: EbP-O-Q-Sl(B)
Date of Run: S -G &1 ~

FILTER ANALYSIS

Eilter Date: 5!‘7 3 Date: _S1118} Date:
No._(° By:_mo | By:_3% | Byi
First Weigh (mvg) |Second Weigh (wg) | Third Weigh (ofg) | Average Weight
Final Weight | | 7\S% 17203 | 1,7201
Tare Weight: 1,57&5' 2] Blank Correction: 0.% mg
PROBE RINSE ANALYSIS |
Beaker Date: 5[7[3 | Date: 5-T71-8{ Date:

iq By: _=C By: _ JIP By:
——— | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight

Z
2

Final Weight | 08345 (8. L9350 LR.69417

Tare Weight: GB.199g  Vol. of Probe Rinse: =Y ml

Acetone Blank Correction: _ o.8 mg
Vol. = 40m |

Remarks
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METHOD 17

Page 12 i_/

Run Number: £3P-0~ 1~ l'(c.)

Date of Run:

FILTER ANALYSIS

S8

Filter Dc:_h_e: Sl"l R\ Date: 3 S]‘\H\ Date:
No. [/ By: o By: _ 3% By:

First Weigh (mg) |[Second Weigh (mg) | Third Weigh (mg)

Average Weight

Final Weight \.LOID 1.L01% A.6L017
Tare Weight: 1.581( mg  Blank Correction: 0.7 mg

PROBE RINSE ANALYSIS

Date: 5[7&\ |

Beaker Date: 5'!‘)! 3! Date:

No. 43 By: _ = By: __J°® By: -
| First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight

Final Weight | (8 2212 GS.3211 L3S, 8215

Tare Weight: (-5.8i8%

Vol. of Probe Rinse:

Acetone Blank Correction: ~ © B

—_— Mg
‘/0 /.: 4047‘1 /

/S

ml

Remarks

. _“_‘_.b‘-'a I




D-3 Andersen High Capacity Stack Sampler with 15 ym
Preseparator Particle Size Tests

D-35







H.C.S.S.

THIMBLE FILTER TARE WEIGHTS

Page

-

' Filter First Weigh Second Weigh Third Weigh
- No. |Weight () By] Date | Weight (a%) By | Date |Weight (mb) By| Date | Average Weight
| 2gozes |80 Wlsi o5 0708 |22l swsm 25,0305
2 |34.aks 8D | v |2dosse VG \Sosst J4.0853
3 |>4.q84 BD | ® 24 0976 \ge \p-2r80\ sy pnF 47 24,087
4 |ag.nsq R0 | v oo 7748 B2l sosp 24. 7763
S lod. et BO| v 12/ /5457162 NS 22-9) 29,64
6L 124.%a6( BO | ¢ S oLl \Ee s 23 24,8063
5 | 2y.<10518D) v N oys7zz | \40sm 24.5129
g [9d.3350 BO| v |24 3753 Voo |#arae 24,335
_q 139.6300 8D v | 2940y |Ce\darg 24,620/
1 I3d.2112 BO| " |24 20287 (60 V3251 | 28/ 2175 24.2119
N 194.9340 %{3 W |24 2377106 \4-23-57 24,9339
1 ad. 9ia3 Dy 2 995" EC 42757 24,5104
12 23939180 ! 23,7950 e \425-% 23,7939
] 124 .5R96 RO ¢ |24 5897 |Ee 025 24.5897
1K 128,64 BD 1 v V1232 pha? \@zldarp 23 8L37
Lib 1234.2253 18D | « 12432259 |Gel\d22¢ 24,2255
)7 134.883% a0 | 24 2944 N0 NYns-p1 | 24 FE// e ) { '
12 124342 |RD |« \2d, 3476 1@ \H-259 Q‘f.WL—
19 _134.Q430 18D | oy o739 €y 239 24,0435
20 |4 169G |80 4lsaltil 24, 1700 |be|y-zr.5 24,1699
21 |94 e | ¢ 24 73 14 %€ 4225 24,7317
2y 19d.i599 BD | v ok sson 8L |\ 4argr 24.1599
D3 |94 se3B0 | 0 124 7548 \ge |Y-23-51 24, 1565
| o4 1. uHg 18 | v e, Ysem (e Yooz 24,il52
o5 I RANYG BD | v |13 g777 |ee|S-27-5] 23.8785
| 96 (33N BN | " a3 7827 lée 4025y 23.78206
) [ 4oRx WD | | oo o G378 238 24.0836
AR lau izud B0 | Vo pref ler |v-a78 24,1346
| 09 19 AN D | v IS5 p40 3 e |J-22-51 35,0401
RO (DA 1086180 | M o4 it Ve a2zl 24 05y 24.1055
2) | 234 3665180 | gbalsil o4 36 54 |Ectstor 22y 34642 ost potn 2
-Remarks R
D=-37




X :

| - | b

| —

—J g

_H.C.s.s.

THIMBLE FILTER TARE WEIGHTS [

Filter First Weigh Second Weigh Third Weigh

No. |Weight (mg)]| By | Date | Weight (mg)| By | Date Weight (mg)| By| Date | Average Weigh:
3> 13460 180 Mhalt! | oo/ o4 b | ysrs 24,8663

23 1294839 lgp| ¢ 24 1830 |6¢ \4-23-5) 24,1833
| 34 193d. 53 [AD | 24 54/¢6 @0 \y-225/ 24. 5615

3 1ad. gy len | v lav2637 IBely, sz 24,2639
| 36 | 94,9326 180 | 2Y 2247 Vo2 \S- 275 24,0239

) 1240812 1801 v oy, sevs @2 yzesy 24,1812 l
38__1o4.a55c 80 | Y o/ 2oz |42 19.25-5/ 24.3557
129 1940400 8D ] " 1oy gy @y, sz 24.7400 i
4 | 3d.371% 18D Ylgr | 2773 lec |20 24.2774

17\ 24.8%/2 24.8812 #
2l 12¢ 2475 24.3639 ‘
Remarks

BTl




H.C.S.S. STAGE_TARE AND FINAL WEIGHTS

Page |

-

Run Number: E5P-1-3-/
' Date of Run: _ g~ -5/

TARE WEIGHTS

Aer Al Taee 24 /F/2

D-39

Sample ID Date: ‘-}! ) |!§ | |Date: 4 \Q_\ 12 | Date:
Set |Stage By: By: _ R Byt (o
No. | No. | First Weigh (g) [Second Weigh (g) | Third Weigh () Average Weight
L] 1,44 ]G 14U R 14489
[ | 2] 14393 ELEY 14393
| |3 14339 14339 ).4320
[ | 4 14312 WIESN 14303
- Co ' &L
Thimble Filter Tare Weight (dg) 24 /5T
- FINAL WEIGHTS
Sample iD Date: 5-2-®\  |Date: 5-2-% Date: 5+2- 8l
Sef |Stage By: oo By: [~y By: 4
No. |Na. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
W L R 3, (ot 13. LA09 13,2907
\ 2 | 2.0 ANVIYS .06 8%
Vo3 2.2652 2.20M3 2.2 50
( 4 2.3753 2375\ 2.73152
Thimbl T
el 24, 6437 | a3 24, 6435
| Thimble Filter Blank Correction (mg) | 0% -05
Remarks Tlocm ble. wb. 37
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RECOVERY OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No.__ &SP -T2~ ' - Filter Set No. 37/[
Run Date__~ 5 -/1-8/ : Recovery Date _5-/-B i
Observations Made by ‘ Proj. No. 4892-1-03
Stage ‘ Observations *
1 9(@
2 o
3 ' DI
4 B
5(Thimble ~
Filter) v K

Thimble Fi_li'er No. Reloaded /y

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thimble Filter,
Suspect Carry QOver, Overloaded, ete.

’ . D.___ZI_.a__ —_—— .

i
i
i
{
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H.C.5.5. STAGE_TARE AND_ FINAL WEIGHTS

..TARE WEIGHTS

Run Number:
Date of Run:

Page _Q

ESP-I3-2 |

ClEEY]

Sample ID | Date: Qlaj IR | |Date: 4)ayl% Date:

Set |Stage| By: JE;..%_ | By:_@n By: |

No. NQS_J First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
2| ! RN 1455 1-4558

> | 2 b 4390 14390 L4390
2|3 )46y 14464 LYY pU
A | 4 1. 4429 o4 g Ld4asg

Thimble Filter Tare:We;’ghf (1)(9) 24, 3557
FINAL WEIGHTS

Sample ID | Date: _s-2- Date: _S-2-%1 Date:

Set |[Stage By: _ e _ By: % By:

No. |No. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
2 T 1 55850 15,5555 1S:5333
202 | a4 2.241\S 2.34\8

< 3 2.1385 2.1287 213806
14| 2z 2.3244 23243
Thimb] -
Fiirertsg | 454 24,5437 24.5429

Thimble Filter Blank Corraction (mg) _ &s 2@ 0.5

Remarks ﬁ-« gl FErd Ao A Y

T D-h1
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Page ,&

RECOVERY: OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No.__ ESP-T-3-2 . Filter Set No. 35/2

Run Date 5"/'_%/ : . Recovery Date 5-/-8/
Observations Made by ‘g/' Proj. No. 4892-1-03.
Stage ' Observations *
R ’ : ~ /r
' O™~
U~
3 rav4
. _ Iay/d
=T
5 (Thimble | _ nLg
Filter) ' bt

Thimble Filter No. Reloaded

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thsmble Filter,

Suspet:i' Carry Over, Overloaded, etc.

=y

S VR




—— r—
N

"o T

H.C.S.S. STAGE_TARE AND FINAL WEIGHTS

. TARE WEIGHTS

Run Number:

Date of Run: S5-2-9I

D43

Sample ID | Date: 4]34 Igl‘ Date: 4)a) )%I Date:
Set |Stage| By 8p | By:_@D By: |
No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
ERE 14333 1438 14333
3 | 2 14382 14384 J43%3
313 JCELEY 14380 14359
S | 4 ass Py a1y
S o ' ThimBle Fi-lf_.er Tare‘_-Weighf (%) 24. 3414
. FINAL WEIGHTS |
Somple ID | Date: S/ |t Date: S-4-%1 Date: _5-4-%
Set |Stage By: _®°o By: _I® | By:__®Do>
No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
| Ao. W\ TS
31T | 5%l 26,5980 | 96, LIBO 26,6117
' | - B 55
312 | aww 2.8 440 2.8457 2.8455
257
ER 25365 2.5410 2.5429 2.542%
| 415D
314 ] 24w 2.4721 {34148 2.4151
Thimb|
fiter T18| B 24, 8945 il 9 42
| Thimble Filter Blank Correction (mg) ~A -0.1
Remarks
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Page >

_ RECOVERY OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No. Esp. 2 /-] Filter Set No. Lz
Run Date S 2.7/ ' Recovery Date S=2-F/
Observations Made by @ﬂ,,,;é ' Proj. No. - 4892-(-03
Stage "~ QObservarions *
1 fhaay /r-z-Q-q_ = &Mw‘}”‘/‘ -2
ALz / | /[
5 gk
3 o

ot /J—#-JZ'—‘»——; — ,Z//M S o

~

5 (Thimble ///'fr/./" /n-Ju;7 |

Filter)

Thimble Fl’lfer No. Relocxded- )7

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thimble Filter,
Suspecf Carry Over, Overloaded, etc.

D-44

i
. T R . . :
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H.C.S.S5. STAGE TARE AND FINAL WEIGHTS

Run Number:
Date of Run:

_TARE WEIGHTS

Page ’:‘

ESP-T-1-2
5-2-8]

] | Sample ID | Date: 4fa}|%] Date: dlaylk) Date:

I' Set |Stage By: _®D By: By: |
1 No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
Il |4 ]! )} 4473 LHAN | L9
1l 4 2 14399 L4ST3 4572
Il g | 3 LA QY MY 0 b4y 0%

l | 4 LUN0D LY 14M02
l l Thimble Filter Tare'._we;ghr (Wg) 24.8063>
] FINAL WEIGHTS

I Sample 1D | Date: 5’[4"3| Dare: _S-4-%1 Date: 5-4-%i
l Set |Stage| By:_® | By:__J% By: =0 |

I No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight

17,2550 j
[ 14 |2 aiona 2.1044 21045 21044
]l 4 3 2.0518 2.05435 QQ‘S"[’g 207k
| 2.053\ -
]l 4 | 4 2.0504 2.0527 20530 1.0533
Thimble . -
1 Filter #(p 25\43\ 25,1431 as ALEl
Thimble Filter Blank Correction (mg) =07
I Remarks
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Page z

RECOVERY OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No._ESP-I-/-2 ' Filter Set No. @/ 4
Run Date___ 2 -2~ &7 " Recovery Date _S~2-8(
Observations Made by = .22/ Proj. No. 4892-1-03
. 4
Stage Observations *
1 4
(%
2 e
@l
S e
4 — A=
5 (Thimble 3W
Filter) o
Thimble Filter No. Reloaded 19

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thimble Filter,

Sﬁspecf Carry Over, Overloaded, etc.

4
¥

4

1—J

L

R




'H.C.S5.S. STAGE TAREAND FINAL WEIGHTS

Run Number:

£sp-I-4-1

N Il D

. TARE WEIGHTS

Date of Run:

S-2-%1

Sample ID | Dare: _4la| !3 ! Date: 4 )a) |21 | Date:
I‘ Set |Stage By: Gy By: _ R0 By: |
No. | Ne. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
l , S ] 1.463% 6% 1.46238
' 5|2 I 46l 461N h961M
| IS 3 I 4675 4GNS AR
I 54 L410Q LU69 14% 00
. | Thimble Fi-lf't-ar TarefWeighf (g) 24.8212
I FINAL WEIGHTS
l Sample ID | Date: 5[4‘%\ Date: 5-4-%\ Date: 5-4-%\
Set |Stage By: _ = ____ By: __ 3P _____ By: Do
: No. | Neo. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
| IR | 19004
5 |1 |T.84H 117,88 66 17,4000 |1,4005
l 5 | 2 .36 1,8945 LERT | 3%
'\ 5 | 3 212305 2.2650 2.3L3% 2. AD2
I 5 | 4 RINEY 2.1230 24222 sRY <1
| Thimbl -
I Filltr:r."f,7 25.1390 25,1212 25,1277 25124
l Thimble Filter Blank Correction (mg) _~ 0.1
Remarks
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Page {

RECOVERY OBSERVATIONS

Andersen High Capacity Stack Sampler with Cyclome Preseperator

Run No. \ FSP-I-—4—/

Filter Set No. /7/5

Run Date 5-2-81

Recovery Date _5- -8

Observchons Made by _%/ ~ Proj. No. 4892-1-03
Stage Observations *
1 B
2 TLS
3 &7
4 B
5(Thimble Skl ot fomr 2 N 7 L) s a g
Filter) ~ Lol xSl T STy

Thimble Filter No. Relcaded

/(O

*i.e., Color, Wet or Dry, N_o__Vlsnble Loading, Torn Thimble Filter,
Su5pecf Carry Over, Overloaded, etc.

— =g




Page_&

'H.C.5.5. STAGE TARE AND FINAL WEIGHTS

Run Number: £5P-7-4-2
Date of Run: S-2-8 I

- TARE WEIGHTS

R T P N SRR T

Sample ID | Date: 4 |a11¢)  [|Date: 4 \Ql\%l Date:
: Set |Stage By: By: @D By: o |
Ii No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) ~ | Average Weight
]l |6 ]! 459y 14595 1459y
]I b 2 144 51 1445 peus |
]I b | ° 4434 L4433 b4 3y
1 b| ¢ I 4499 1949 14490
s . | Thimble Filllt_er Tcre.:-Weﬂi.ghf ( dg) 24,0435
l FINAL WEIGHTS
Sampie ID | Date: 5-4-% Date: 5-4-8| Date: 5.4.%\
I Set |Stage By: me By: . 3P ___| By:r ® |
! No. |No. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
‘ Q.34
G| 1| \.ase 14,3024 19.3229 19,3227
l b | 2 .80 1.2888% 1 R¥ |.8%%0
| 21292 Cna
I.. Cp 3 A5 2.1280 2.1251 L. i
2.293
B |G| 4| azh 2.3516 2.3540 1.3523%
_ Thirnbl_s o
| l Eilter 719l 24.3350 24.335% Al R G Ye)
I Thimble Filter Blank Correction (mg) "0;7
) Remarks
{ ' D-49
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Andersen High Capacity Stack Sampler with Cyclone Preseperator

RECOVERY OBSERVATIONS

Page

Run No.__ES5P-T-4-D Filter Sef No. /?/40
Run Date “2-8/ ) - Recovery Date _5-2-8/
Observations Made by =y Proj. No. 4892-1-03
- v
Stage Qbservations *
1 i
2 >
3 e
[ 2 .
4 4.k
hal ; 3
5(Thimble PN Ll
Filter) e

Thimble Filter No. Reloaded

25

*i.e., Color, Wet °_"__D"Z_1_N° Visible Loading, Torn Thimble Filter,

Suspect Carry Over, Overloaded, etc.




_H.C.S.S. STAGE TARE'AND FINAL WEIGHTS |

Page 22

Run Number: E3P~F-2~/

_TARE WEIGHTS

Date of Run:

5-4-5]

Thimble Filter Blank Correction (mg) _=0,5

Remarks

D-51

Sample ID | Date: _L_|la| IH Date: 4 \y_'jl | Date: ‘llallgz

_ Set |Stage By: _@n By: _ @& DN By: @D
]l No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
]' | 1 ] 4553 [-4553 14553
Il N2 14 39 14529 L4539
I 3 b 45068 1:4563 45 64 14563
J T4 L4561 14562 LS 6D
I o | Thimble Filter Tare-_-Weight (vg) 25 BI85
l FINAL WEIGHTS |
| Sample ID | Date: 3-5-% Date: S¢513\ Date: §|s|®1

ﬁ Set |Stage By: _Ds By: _ 1o By: _ 39 _

No. | No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight

I T 0| a8sHes ABIRT 23 9891 23.%889

| | 3102

i 7172 3.4 B3 3223 .5 3.2

2.4132 ]
. T 13 Q.“)LOC(Q QR + ;1,4!4'(1.4‘5\ 2.4149
{2.2467 K
] T4 22440 2.241] 2.2469
| Thimbl
. fitertiaS| 43482 24,2485 24,3483
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RECOVERY OBSERVATIONS

Page 7 I

Andersen High Capacity Stack Sampler with Cyclone Preseperator l

Run No.__ B5P- L = 2
Run Date -

prd
Observations Made by _/-:—-&Aé

Filter Set No. .7.{/7 I
Recovery Date _& -4 {

Proj. No. 4892-1-03
Stage - Observations *
- £y
A
P I
3 fA-
4 4K
5(Thimble /A
Filter) ZEAS

EAA

Thimble Filter No. Reloaded

*i.e., Color; Wet or Dry, No Visible Loading, Torn Thimble Filter,

Suspect Carry Over, Overloaded, etc.




[——— » " ™ i ». d » M
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_H.C.5.5. STAGE TARE'AND FINAL WEIGHTS

Page <

Run Numbér: ESP-I-2-2

Date of Run:

_ TARE WEIGHTS

5-9-8(

Sample ID | Date: ¢ f.;”g.! Date: 4 1a) l@( Date:
Set |Stage By: By: By: |
No. [No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
]| ! 4532 4533 14530
% | 2 I yy9q 4495 Ly q 4
X |3 4449 14450 U590
X |4 I 4 ag8 ERITY L4y g
B o _ Thimble Fi.ltvc.ar Tgre-v‘We.ighf (%) 24.2119
FINAL WEIGHTS
Sample ID | Date: 5-5-% Date: 5[5!3\ Date: $-5-2\
Set |Srage By: Do _ By: _ T By: _3¥
No. |No. | First Weigh (g) [Second Weigh (g) | Third Weigh (g) Average Weight
R | V| .o 2053 | 26,0535 | 26.053¢4
R | 2 | 2457 24304 24209 | 2.4207
8| % | AW 2.200\ 9.2005 92,2003
8| 4| 2Tl 24118 2,413 2.4120
Thimble - : _ . '
Fu'f:'r"'fo 2 582 24,581 24.5812
" Thimble Filter Blank Correction (mg) ~ O s‘mcl

Remarks

D-53




‘ : | | ' ' Page !E i

| RECOVERY OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No._ FEp- T ~2-2- Filter Set No. /ﬁ/é
Run Date 451 ' Recovery Date _$~-4-F/
Observations Made ky ez 2: VA - Proj. No. 4892--03
Stage | ' Observations * :
1 4 £ A_LA-:?{
2 LN
3 G-
. Eh— Loy
5 (Thimble P AV,
Filter) |- o J

Thimble Filter No. Reloaded ___2¢

*‘i.;e___._t_ Color, Wet or Dry, No Visible Loading, Torn Thimble Filter,
" Suspect Carry QOver, Overloaded, eic.

|
i

s




—
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Page 3

_H.C.5.5. STAGE TARE AND FINAL WEIGHTS

Run Number: 559;.}'-/‘3(7{)
Date of Run: 5-4-8/

- TARE WEIGHTS

]l Sample ID | Date: 4 Ia! |gl Date: 4 12)]8¢ Date:

Set |Stage By:s_@nh | By: _&D By?
]. No. | No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
]' R ERES 1.437Q ‘ 1,430 0
]. q | 2 Loy q 149399 L4399
]| 313 144 R6G 1.44%¢ U486
l Q¢ 1459 LYSR8 ).H450%

Thimble Filter Tare Weight (sig) 3 4. 2239
FINAL WEIGHTS

' Sample ID | Date: Date: Date:

' Set |Stage By: By By: )
4 No. |No. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
.l ]

|

2

3

4
Thimble
Filted 3%

Thimble Filter Blank Correction (mg)
Remarks

/BHD Qui\l-— qu:n WEIGHTS MNOT LictsRed

— 555
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RECOVERY OBSERVATIONS _
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No._ &3P - T - 1-34#)
Run Date 5-4-8/ '

Page ?

Filter Set No. .%Z ?
Recovery Date _5°4-8/

Proj. No. 4892-1-03

Observations Made by _%//

Stage

Observations *

1

4

5(Thimble

Filter)

Thimble Filter No. Reloaded 3 7

*i.e., Color, Wef or Dry, No Visible Loading, Torn Thimble Filter,

Suspect Carry O\;er, Ove;loc‘ded, etc,

B A

H




Page 10 |

H.C.5.S. STAGE TARE AND FINAL WEIGHTS

L4 L
-l N

Run Number: £5P-I-1-%
Date of Run: 5-4-8(

~ TARE WEIGHTS

e

Sample ID | Date: 5!;3&3! Date: 2 \a\l % Date:

. Set |Stage| By:_®B | By: __@n By: |
X No. | No. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
.l IR 1 1.494 4 j a4 14449
J ]2 14396 14396 O Ly39g
i _
_'l Q| 3 14497 1YY 1t 0%
' W 4 1.4503 }.9503 14503

- Thimble Filter Tare Weight (xg) 24,5615 g
FINAL WEIGHTS
Sample ID | Date: 5-5-8) Date: $-5-81 Date: S/, IR

Set |Stage| By:_To | By: _3P By: D¢

No. | No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
| AT '

o | 1| a2 22.1107 2T 2143

N

YO a.20LL 2,2049% 2.2a7) 2.2068

—t et el i
e

l o 3 BT 2.4%509 PR Y 21478
| 20813 2.0\
l 10 4 2.0T5 2.081L 2.079%0 A~
] ‘
Thimble
| ez 43 | 240930 | A A

Thimble Filter Blank Correction (mg) __~ O.5

Remarks

e

- -




Page- /0
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RECOVERY OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No, EsP-7-1-¢ . “Filter Set No. 34//0

Run Date 5-%4-8/ ~ Recovery Date _5-¢-8/

Observations Made by g-f/ _ Proj. No._ 4892-1~03
Stage QObservations *

Ra= o6
; =%
o

3 ' 7

4 O
5(Thimble
Filter) Qt
Thimble Fi lter No. Reloaded 3 -

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thlmble Filter,

Suspeci' Carry Over, Overloaded etc.

‘;F'ﬁmﬂl.t. AMOUNT O g2/MPLL il QU7
or* NOZILL  ANO wods RLECOLRL D

- D-58




 H.C.S.S. STAGE_TARE AND FINAL WEIGHTS

Page _1{ ‘

Run Number; E5P-I-1-3-(3)

Date of Run:

__TARE WEIGHTS

5-4-81(

" Sample ID | Date: ﬁHAI & Date: «131)]1 Date:
Set |Stage By: @0 By: O By: — — |
No. |Ne. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
| T ] vd4ed 14460 L4460
| 2 ). 4986 14406 LNHO
I 1. 437 1434 14353
Ny 4 IALY, |44 &) hdyg ]
) - | Thimble Fi.lf_er T_c:re._-Weight (xg) 24 74 oog
FINAL WEIGHTS .
Sample ID | Date: &-3-% Date: 5/5!‘3\ Date: 3-5-8|
Set |Stage By: _ o By: ! By: _3°
No. |No. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
YT L s A [P 423317 24,2542 24,2339
Wl 2| aRw 24941 2.4944 2.4943
o3| 2.24%7 2.2544 2.254b 2.2545
| 4| 2aRT 22233 2.2241 2.22349
Thimbl 3
Fm:,. ;35{ 248353 24, 8159 24.8955
Thimble Filter Blank Correction (mg) = ©O:S
Remarks




Page I

RECOVERY OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No. ESP'I:I“3'(‘B) | ' " Filter Set No. 3?/”
Run Date___5-4- 81 - Recovery Date _S-4-8/
Observations Made by ?f/ Proj. No. ~ 4892-1-03
Stage . ' Observations *

i E&2

2 &4

3 -

4 S&
S(Thimble >

Filter) N

. )

Thimble Filfer No. Reloaded

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thimble Filter,

Suspect Carry Over, Overloaded, etc.

D-60 -




JI . Page 12
]' _H.C.5.5. STAGE TARE AND FINAL WEIGHTS
. | Run Number: ESP-T-3-3
]' Date of Run: __5-5-81
_ TARE WEIGHTS

]. Sample ID | Date: _al)) | Date: 4 \';_).l | Date:

Set |Stage By: _&D_ By: __®D By: |
]' No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
0 L2 NS 14631 14608
]' 13| 2 L4499Y 449 L QU
]| 1|l ), 445 had |4t 64
' 193] 4 14403 144 Qd oy
- Thiml;le Filter Tare'_-Weighf (»6) 34-1‘-’3??
. | FINAL WEIGHTS

Sample ID | Date: 5’[(9!8) Date: /%) Date: _sjw)<i
7 I Set |Stage By: By: __ O | By: _sS®
< No. | Ne. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
I' 2| ! 24.0L21 48B3 24.0%65 24,0864
]l a2 | o5 2.053 2.0541\ 2.0539
]l (2] 3 | a.0%0 2.050k 2.050H
| | 2| 4 | 2088 | 2 92.0915 2.9

Thimbl _ .
]' Fi 1';:,- -;35 5103 245101 4. 510+

| Thimble Filter Blank Correction (mg) =~ 0. G

]' Remarks 3
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~ RECOVERY OBSERVATIONS
. Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run No.  ESP-7-3-3 Filter Set No. 35’//'7"
Run Date 5-5-&/ - Recovery Date _ &5 572/
Observaiions Made by _4},7 ' Proj. No. 4892-1~03
7 ‘ _
Stage N Observations *
&7
1 : [7%
2 o) //
' (-

P T

4 O

5 (Thimble iy ol

Filter)

oA
Thimble Filter No. Reloaded ﬁ &

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thimble Filter,

Suspect Carry Over, Overloaded, etc.

D-62




_H.C.S.S. STAGE TARE AND FINAL WEIGHTS

__TARE WEIGHTS

Page 14

Run Number; &5P-1-3 -4
Date of Run: _5-5-81i

' D-63

Sample ID | Date: 3]9;[%: Date: 24 |31lx) Date:
Set |Stage By: . &D By: By:
No. | No. First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
lsg | 1] ryaug 43y L Y3
Wy | 2 1.945% .94 56 e
) _
4 ). 4g Ny L4gNy L4948
g |4 ).4SIS 1.45 13 LYSiy
. | | Thimble i:i-li'_er Tcrei-Weighf (2dg) 34.585‘7?
_ ' FINAL WEIGHTS
Sample ID | Date: i%c‘al%\ Date: _5 \ Date: _Slb|8 |
Set |Stage By: _Do By: By: TP
No. |No. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
' 15,2820
41| 18.339 15.3T0% 1$.282S 15,2823
4 | 2 1.3233 R/1.37 \R22W
4|3 | 19587 QSR VST
14| 4 Q.\00l 2.\o1\ 2. \o0R
Thimbl
Filree R1a | 2HT3E5 2471320 247338
" Thimble Filter Blank Correction (mg) - 0.0
Remarks |

3
Iy
1
1y
f
f
1
d
i
']
1
1
|
i
i
1
1




Page /4-

RECOVERY OBSERVATIONS
Andersen High Ca.pacify‘Stack Sampler with Cyclone Preseperator

/4

Run No._ ESP- L-3-4 - Fiiter Set No. I3 HS.
Run Date - T - X A Recovery Date _S-9 “8/
Observations Made by )7 - Proj. No. 4892-1-03
/ I -
Stage Observations *
1 — AL
2 - — —va
3 ' 5L
A ' N
N ~C/=
5(Thimble _ -
Filter) Z/’l@ .
Thimble Filter No. Reloaded 3 O

*i.e., Color, Wet o;'_Dry; No Visible Lodding, Torn Thimble Filter,

Sus#ecf Carry Over, Overloaded, ete.
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H.C.S.5. STAGE TARE'AND FINAL WEIGHTS

TARE WEIGHTS

Page .j_

Run Number: E5P-1-2-3

Date of Run:

S5-5-8j

D-65

Sample ID | Date: t_-Ha] | 8] |Date: é!lﬁl ISZ Date:
Set |Stage By: By: &0 Byt e
No. |No. | First Weigh (g) |Secoend Weigh (g) | Third Weigh (g) Average Weight
113 ] Laqdg ey L4nys
13 | 2 14540 1454Q 1454Q
13 3 j. 4402 | - 4409 4409
3] KLY 19340 ). 4340
o - Thimble Fi-li"er Tc:rei'Weighf (3@) 24.335 4 g
| FINAL WEIGHTS
Sample ID | Date: 5[(9/?\ Date: 5[22 IR Date: S{w) &\
Set |Stage| By:_Do By: By: _3®
No. |No. | First Weigh (g) [Second Weigh (g) | Third Weigh (g) Average Weight
2A1.8912
3 | 7] ALgsw 2.3832 21,8916 21,8914
BEERD
i3 | 2 2.3\ T 22180 23180 =l
3 | 2| 2053 2.0540 2052
3 | ¢ 21562 ARIStY 2\BLDS
Thimble |
Filter A8 | 4428 24487 A4 AR
~ Thimble Filter Blank Correction (mg) ~0.6
Remarks |
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| Samt

P!

fun No. ESP-T-2-3

| RECOVERY OBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Presepe

Filter Set No.

rator

sFY -3/

Page 72

Hk

Run Date S-y -2l Recovery Date
Observations Made by %p i. No. 92-1-03
Stage - Observations *
1 v
2 A _
3 P l
TF
4 Z
5(Thimble Py s
Filter) [Z A
Thimble Filter No. Reloaded __221

*i.e., Color, Wet or r Dry, No Visible Loadmg, Torn Thimble Filter, .
Suspect Carry Over, Overloaded, etc.

D-66




.H:C.3.3. STAGE TARE AND FINAL WEIGHTS

.TARE WEIGHTS

Run Number:
Date of Run:

Date: ﬂlallgl

Sample: ID : Date: & L); l%) Date:
Set |Stage By: By: KD By:
No. |No, | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
s " | lraguy APRPS Ly4ay Y

S| 2 14354 LRSE hYAS L

15 | 3 1.939% 1439 142977

IS| 4 [ 449/ 1449 14yq

S Thimble-Fi-li'_er Ture_“We;'ghf-(yg) 24.10553
FINAL WEIGHTS

Sample ID | Date: '5[(43\ Date: %éu!%\ Date: Sju]R1
Set |Stage By: Do By: By: _3?
No. [No. | First Weigh (g) [Second Weigh (g) | Third Weigh (g) Average Weight
151 T 1 2keS 247420 24,7428 24.7423
1512 | athe 2145 2.4\
/5| 3 25055 25060 AT

15| 4 2.2250 2.2954 22252

Thimbl

Filter #30| 943070 243068 2+.3063

| Thimble Filter Blank Correction (mg) = C.6

Remarks

D-67
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RECOVERY QBSERVATIONS
Andersen High Capacity Stack Sampler with Cyclone Preseperator

Run Ne. £5P-T-3-9 Filter Set No. _39//§
Run Date §-5 -8/ Recovery Date S+ -8/
Observations Made by =L’ | Proj. No. 4892-1-03
- ; 5 ’ .
Stage ‘ Qbservations *

T O

2 Koz

3 A
4 S
5 (Thimble A
" Filter) , C'/I(
Thimble Filter No. Reloaded _ ad

*i.e., Color, Wet or Dry, No Visible Loading, Torn Thimble Filter,

Suspect Carry Over, Overloaded, etc.

- D=68




_H.C.S.S. STAGE TARE AND FINAL WEIGHTS

Page _I{

Run Number: ESP~I-43

__TARE WEIGHTS

S-6-Bli

Fl 1 L.

Sample ID | Date: L]\QJI%I' Date: ‘\\le Date:
Set |Stage By: __ @D By: @D By: |
No. |No. | First Weigh (g) |Second Weigh (g) | Third Weigh (g) Average Weight
116 | ! 1449 L9496 Ly g
Iy | 2 14545 1.9544 MBHY
b | ° 14596 1454 14546
b | 4 14607 14646 L4606
o | Thimble Fi-lf‘er Tqrei.‘Weighf (g) 4-7357?
FINAL WEIGHTS
Sample ID | Date: 5!7[3\ Date: SiT13) Date: _S|1) ¥
Set |Stage By: _ =0 By: _3? By: I¥
No. |No. | First Weigh (g) |Secend Weigh (g) | Third Weigh (g) Average Weight
o | 1 | &7-13\ 27, 1B\S 27,1913
/o ~
Ll 2 S BI0 5.5109 3.5107 5,.5109
(6|3 | 2113 21722 2.11720
G| 4 2.R\\S n.8\24 2.21721
.
;n'rtfrl:;l 25,0143 25,047 25.0145

Thimble Filter Blank, Correction (mg) -1.0

5 3

P

Remarks

- ___D'-6 _é_,

4 " a a & d L 2 "

-

L 8
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RECOVERY OBSERVATIONS

Andersen High Capacity Stack Sampler with Cyclone Preseperator

Fi\lrer Set No. .ﬂ///()

Run No. 6415/9‘_['4‘_3
Run Date 5°6-81

Recovery Date __ 5-d-8(

- Proj. No. 4892-1-03

- Observations Made by 4,7,?
‘ C

Stage Observations *
L o/
§ IS
Pan N A
3 &€ .
B o7
5 (Thimble ~—F
" Filter) 0/\

Thimble Filter No. Reloaded

*i._«_a_l_._z_Coh‘:r," Wet or Dry, No Visible Loading, Torn Thimble Filter,
Suspect Carry QOver, Overloaded, efc.
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H.C.5.5. STAGE TARE AND FINAL WEIGHTS

__TARE WEIGHTS

Page 17

Run Number: E9P~I1-9-4

Date of Run:

5-G-&(

D-71

Sample ID | Date: 4120 !%I Date: 4 [22]%) Date:
Set |Stage By: By: RO By: |
No. | No. | First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
! | 4565 14S6s 14565
vy | 2 [P YA EAENAR f.qSQ i
m 3 19562 ) 4564 14 563
4 I\ |- 4509 L4508
) | Thimble Filter Tare Weight (mg) 241599
FINAL WEIGHTS
Sample 1D Date: £/7/ Date: s|ni®) Data: S'!'I]‘Bl
| Set |Stage By: _ B0 By: _JI° __ By: 3% ___
No. | Ne. First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
1T T | p3Aa84 23.4290 | 23.428% 23,4289
171 2 25420 3.5433 2,543
713 | 03 2.4608 24605
] 4| 2% | 2.322) 2.2 14
Thimbl -
Filrer poa| 25549 24,55 5) 24.5550
Thimble Filter Blank Correction (mg) ~1.0
Remarks
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Page /é7

RECOVERY OBSERVATIONS
Andersen High Ccpcclfy Stack Sampler with Cyclone Preseperator

Run No. EspP-1-44 ~ Filter Set No. QQ/ ; l

Run Date S5-6-8( Recovery Date 576~ g/
Observations Made by =y ' Proj. No. 4892-1-03
Stage : Observations *
1 Lo DHAt44—CEEL
2 I\V/ 'D
3 FF
4 VA
VAV Vo
5 (Thimbkle : ' Al £ ),
Filter) A4

Thimble Filter No. Reloaded S

*l e., Color, Wet or Dry, No_ Visible Loading, Torn Thimble Filter,
Suspecf Carry Over, Overloaded, etc.

D-72




D-4 Andersen Mark III Impactor with 15 um Preseparator
Particle Size Tests '

D-73
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Page 1 '

ANDERSEN SUBSTRATE AND FILTER ANALYSIS

Run Number: _€SP-0~/ -(-A
Date of Run: _4-30-8(

Filter Set Number: !
TARE WEIGHTS

lﬁl*l.lﬁ

.:n—iﬂldlﬁlﬁnﬁlﬁl.*l'

) ﬁi.ﬁl-*l...bl_.*t.hl._hl—-

Date: 3/3i/8/ Date: 4/i/4] Date:
. By: Mpi_ By: _mMDbH By:
Stage| First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres | 242,38 242.30 1 oy2.29
0 | 383,79 398,93 z5f.97
' | 38717 387.d¢ 24217
2 | 399,93 399,97 327 24
3 | 376,68 376.71 276. 70
s | #0456 | H404.57 Y94 57
5 | 396, 7/ 394. 72 794.72
6 | 393.i4 392, i b 292, /5
7 | 374,73 379.73 372. 73
F | 45/.93 45],9] S5/, 92
o FINAL WEIGHTS
Date: 5-/-8/ |Date: _3-\-R\ Date:_5-\-])
By: T+ By: Q By: _ DO
Stage| First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres | 242.1% JA42.\9 o 2442 AR
0 | 287,92 2388.\8 333.\3 3BR. W4
1 | 2806.12 23,30 336 3i 3. 33
2 | 298.93 229 . 0 37202 il
3 | 3735.65 375,83 276.3L 375,34
4 | 403 0 ~A03. 78 403.]\ 403, 30
5 393.83 e ST RGN0 3%.08
6 391.44 39,58 Eallte 3915
7 | 37%.05 379.\9 - 319,19 27199
F | 453.03 453,30 Y53 A\ 453,30
Blank Weight Corrections (mg)
Cyclone:
Substrate Stages 0=~7: _ =/, Om
Final Filter: -, 7/me,,

5-|—u5,;s o~TwF - used

' Remarks PY'QSa - usad a00 "'8 Counter wcl‘ah'f'u>_7c.zre, _

300 Ma c.uu-\'d'a" Wi:ah.f.

Q ﬁp.. Run Yot /ut? eno:o?/\ fuwen,
: : D-75




. ._....u'_w_ abodar

———

——

[P ey Ierwe——g [ Narwnnag

Filter Set FJS Reloaded _

3

*i.e., Color, Wet orDry, No Visible Loading, Overloaded, Torn Subsirate, etc.

Iv\sw%ﬁ'cieu‘/- Lan,‘p.‘d, Not /ona ehou.‘«jl\ ‘ot feme,

—— . — e S '_.
Page J__ .
RECOVERY OBSERVATIONS '
Andersen Mark lIl with Cyclone Preseperator
- o-1-| ~A | . )
Run No, EiP-.;.-%_—-l Filter Set No, 1
Run Date__4-30-81 ‘ _'Recovery Date _ 4-30°3(
Observations Made by __Jove AvEicnis Pro. No. ___ 4892-1-03
Stage Observations * l
Pres LIGHT LOADING
X-0 NO VISIBLE (oRDING I
X=1 I’II l
X=2 s l
X-3 /e I
X-4 e '
X=5 - 2 -
- JeER 'y Cltaid T WOHDIIVE I
x-6 # l
X=7 /i
: "




_ ' o Page_oX
ANDERSEN :SUBST.RATE AND FILTER ANALYSIS '

Run Number: EspP-o-|-($B
Date of Run: _&/-30~8/

Filter Set Number: g

TARE WEIGHTS

Date: 3[ 37{ g/

Date: _4/1/81 Date:
 By:_mD# | By: By: .
Stage | First Weigh (mg) |Second Weigh (mg) [ Third Weigh (mg) | Average Weight
Pres | o 44. O] A43.0] 242.01
0 | 396.97 3%6.98 3294. 7%
1 | 390.2/ 390.4 |  390.2/
2 | 297, 30 391.31 397 .3/
3 | 378,78 378.80 37¢. 79
4 | 388 54 388.55 358, 53
5 | 385,00 385.01 3937 &/
6 | 374.00 374,07 374,07
7 | 393.36b 383.39 392, 39
F | 4546.5b_ | 456,57 Y56, 57
- FINAL WEIGHTS
Date: Date: Date:-
. By: Bys: . . By:
Stage| First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres
0
1
2
3
4
S
6
7
F
Blank Weight Corrections (mg)
Cyclone: :
Substrate Stages 0=7:
Final Filter:

Remarks ey Satwe, |

BAD RumM ~ FIN_L_L_,___________F/(,Teﬂs (HOT WRIGHD
D77




Q
RECOVERY OBSERVATIONS

Andersen Mark Ill with Cyclone Preseperator

che-'-?'
s

Run No. Sao Rup - Filter Set No.__ 2
Run Date H-20~-8/ ‘Recovery Date 95~ /-8/

Observations Made by

Proj. No.

4892-L-03

Stage Observations *

Pres

X=0 \ Z

- . 7

X-2 ' l \ L

X-3

7\

X-5 L / \

7 \

X=7 \

X-F

Filter Set No. Reloaded 4

i.e., Color, Wet or If)ry, No Visible Loading, Overloaded, Torn Substrate, ete.

578




Page 3
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ANDERSEN SUBSTRATE AND FILTER ANALYSIS

Run Number: _£5P-0 1 = -B

Date of Run:

Filter Set Number: 2

- s5-1-8(
._,. o TARE WEIGHTS
~o | Date: fé%éf/ Date: 4{/53/ Date:
._' ~ By: H By: By:

': | Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
,_I [ Pres 25i61 250,63 25/ 62
. 0 376.3.7 376.25 326 25
l 1| 397.94 397. 96 397,245
-~ 2 | 334,47 384.449 354. 4§
- 3 | 386.79 386,18 38L.77
-I 4 | 380./8 380, [9 39. /7
- 5 | 330.78 380.82 390, ¢
1 s | 39730 397, 3] 297, 31
- 7 | 395.3% %95.87 394 §¢
| F | 476,81 446, 8 | 146. 1
B "~ FINAL WEIGHTS '
...' Date: 5 /\ IS\ Date: 5‘/"8 { Date:-

. B . . . B * B
_dl Stage | Firs;"l Weigh (mg). Sec)o’nd %eigh (mg) ThiBr); Weigh (mg) Average Weight
- Pres |  29\.0L 251. 0% 454,05
:l 0 2. 53, 376.55 376.53
! 391\ 397.14 299.17
= 2 3%3.90 283, 86G 233.8%
i | 3 | a8wao 38(.08 38(,.09
_ 4 31874 379.69% 379,70
_l 5 | 33094 380.93 280.93
B 6 | .84 2917.79 397. 81
_._ 7 | H1a34 397.29 %97.31°
_ F_ | 448 a3 448.18 448.20
..' : Blank Weight Corrections (mg)
Cyclone: —

- Substrate Stages 0-7: - .0 mq
" Final Filter: "'.‘-"limc',
_l Remarks Sk Nete  Set Yol Fire - Shaos 1 = 39717
_ Thage Houn Zaw
' | D79
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Page 2
RECOVERY OBSERVATIONS
Andersen Mark [Il with Cyclone Preseperator
Run No.__ E3P-0-¢-/-B | Filter Set No.__-3
Run Date S-1-8/ Recovery Date $-/-8/
Observations Made by __.7 £ — ~ Proj. No, 4892-1-03 _
Stage ' ‘ Observations *
- _ VAT .
Pres 790 CTST BT C O T IS
X=0 L/
X=1 7
. . I/ okl ) 3 ya i i . P
nNTL V787 CT G 7] CO77 073G
X-3 7

>

1

O

™~

\\.

(

E | -

T~

Q.

X-6 77

X=7 ' 4 /K

L

A

A
o/
Filter Set No. Reloaded S

*i.e., Color, ;Ne.r"o_r”br)-l,rNo-Visiblé Loading, Overloaded, Torn Substrate, etc.

I Y O O By BN G BN S EE G S an aF B A E B e
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|
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-
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o Pdge_i..
o ANDERSEN :SUBST_RATE AND FILTER ANALYSIS
Run Number: £5P‘°6'-7-‘I”A' . I _
Date of Run: _S5-2- .
_ T TARE WEIGHTS'_' Filter Set Number: ﬁ
Date: 4/1/3/ Date: _4/¢/8/ Date:
- By: _mpi By: _MDH By: _
| Stage| First Weigh (mg) |Second Weigh (mg) [ Third Weigh (mg) | Average Weight
Pres .354,‘7‘9 EQB 4.99 ' .?._3‘/ 29
0 397.10 3917.:10 297. 42
1 394. 78 391,77 39/.75
2 397.50 397.50 397 50
3 | 38677 386.70 396. 77
4 | 39633 396,33 3296, 33
5 | 383406 | 393.20 393, 26
s | 397.9(0 | 397.80 797, 96
7 | _379.03__| 379.09 379.09
F | 444, 3/ Hyd, 3 ] Y4 31
- FINAL WEIGHTS
Date: S-4-8i Date: _5-4-8/ Date:-
 By:_7P. By: _7# By:
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres 236.39 236.35 23, 37
0 396.44 390.49 290 .47
1 391,06 39411 291.©9
2 390,198 3297.23 247,21
3 386. 32 386 .35 38,33
4 39,32 23G9¢,37 39 35
5 | 384.39 284.44 38441
6 401.24 401.27 401,325
7 3284.65 284,70 224.67
F 349.22 249.25 249 .23
Blank Weight Corrections (mg)
Cyclone: —
Substrate Stages 0-7:_— ©, 42
Final Filter: - 0,89

Remarks See Aote Se¥ Mo




Page .g._

RECOVERY OBSERVATIONS

Agd_e_}igr! Mark 11T with Cyclone Preseperator
gsp- 0- &~ )-F |

Run No. A Filter Set No. _L_/__ .
Run Date et 1 _ ‘Recovery Date -2 -8/
Observations Made by __ <J2 Proj. No. ___4892-1-03
Stage , Observations *
Pres_ /% s 7/3CE £ CHT v
X~0 - nl LZ " - N
7 VST /_jc.«?—_ée_"—r'-ﬂ/vq
X-1 YR CT G TSR TIVE
X-2 #
X=3 /:'L
VAW A A P B S N
A4 Ly A A Y B SN i £ P Y A &
x=3 O
X-¢ - S
X-7 ' 5K
x-F b

Filter Sot No. Reloaded b

* i_.e.,.”Color,“wv‘e?gt:'bry_,“ No Visible Loading, Overloaded, Torn Substrate, etc.

e

1
|



’.—h‘."ﬁ‘—'-,".*;hi*l*l-n.ﬁﬂﬁlv—l“hl—] —j _gh

_ , ANDERSEN _'SUBST.RAT_E .AN-D FILTER ANALYSIS
Run Number: £52-0 -3~/ '

/

. Date of Run: _S5-2-8 . Filter Set Number: .5
| TARE WEIGHTS A S
Date: 4///34 Date: ﬂ[/[ﬁ[ Date:
. By:mpH | By: MDH | By:_______
Stage | First Weigh (mg) | Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres | 24498 244,99 244 99
0 399.24 399.22 399. 23
1| 406,44 406.43 o6 HY
2 39/.5%7 39157 39/. 57
3 391,39 391,40 39/. Y0
4 | 39790 397. 90 397. 90
5 | 385,/3 385, 14 3¢5 )4
6 | _398/0 398./0 39%. 10
7 395,35 385.35 355, 35
Pl 4556/ 758 b 455 62
: FINAL WEIGHTS
Date: _5-9-8/ |Date: 5-4-8i Date:
- By: P | By:_JIP | By:___ |
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres 2495 .06G 245,10 245.09%
0 400.4972 400,47 400 45
] 40s5.52 405, 57 405 .55
2 390.5% 390,61 390, L0
3 290, 3 390, 33 2390.32
4 396G, 9% 29(.99 d96. 99
5 384.24 384.27 384. 26
6 | 397,13 397,18 39745
7 384.23 384 25 324.2¢
F 464.23 464. 25 464,24
Blank Weight Corrections (mg)
Cyclone:
Substrate Stages 0-7: _ = 0,93
Final Filter: - 0,89
Remarks See. Note, Set Ne.i

Page 5 _
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Page g

© ' RECOVERY OBSERVATIONS

Andersen Mark lll with Cyclone Preseperator
Run No. M ‘Filter Set No. 5
Run Date S-2-8/ ' . Recovery Date _S-2-%/
Obse[\(_c:r_i_qn;‘__l\‘(\__gc_!e_‘ by _ 447 _ Proj. No. 4892-1-03 .

Stage Observations *

Pres Z76H T O O77785

X0 A F g S e T

X=5 ' /L

X=6 . //’

X7 | /i

X-F Ly

Filter Set No. Reloaded /

*i.e., Color, Wet or Dry, No Visible Loading, Overloaded, Torn Substrate, etc.

D-84
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* ANDERSEN SUBSTRATE AND FILTER ANALYSIS

Run Number: E?P‘D""I
Date of Run: _ S4-8i

TARE WEIGHTS

Page &

Filter Set Number: é

Date: #///3/

Date: 4///4/ Date:
. By:mpy | By ﬁ By:
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres 2 46.99 A47.0] 247.060
0 395.24 39528 395723
1| 38883 388.80 398 82
2 396,23 396.21 296, 22
3 | 384.28 | 38445 394, 27
4 | 397.08 397.07 397 05
5| 39.i5 39114 39/, 15
6 | 39894 398.93 399, 94
7 | _389.95 389493 399 94
F 453.30 453.30 452. 30
- FINAL WEIGHTS
Date: & L Date: _ 5/5 R\ Date:-
- By: D By: Do By:
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres 5%6.713 o Yo G A} B3p T2
0 4o .0l Hoa.) | 2. 08
1| 39940 3342 xRl
2 | 192 _RT4 219%
3 | 38490 EXon Rl 33492
4 | ®1A5 7. 49 277 4T
5 | 2910 K 1 ) 20112
s | 2@ 39,4\ 299,20
7 391, Ao Q1.7 20\, Al
F 1 oasdae 45430 HeH. a8
Blank Weight Corrections (mg)
Cyclone:
Substrate Stages 0=7: _~ . O{
Final Filter: -0.92

Remarks See Note Set No.i




Page 4
RECOVERY OBSERVATIONS
Ar_’_aglg@_e_al Mark lIl with Cyclone Pres_epérufor
Run No. £5P-0-4- .' : " Filter Set No.___&
Run Date__ S5-4-8i 'Recovery Date _ S-9-8/ _
Observations Made by __ ¥ Proj. No. 4892-L-03
Stage. _ Observations *
Pres. éc-c-p—bﬁr’} OGS
X=0 AN
X-2 QK
%-3 RS
X4 B
X=5 %
ora ¥ Vi
X-6 o/ ( a—
X7 W d
X=F ' AV
Filter Sef_No. Reloaded 8

*i.e. ,,.Colo‘r,‘We-i‘ or Dry, No Visible Loading, Overloaded, Torn Substrate, eic.

Bees ONE SO FAR

| Fﬁ/\/?’ﬂé?/ cw M7

" D-86
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l . ST Pege 7
- , ANDERSEN LSUBST_RATE AND FILTER ANALYSIS
"l " Run Number: £9P=0-1"2 ' ' | '
- Da_te of Run: -5_4‘ 2l : y Fillfer Set Number: 7
_. : | TARE WEIGHTS B
o Date: 4///21 Date: #/3/8/ Date:
.' . By: _ﬂ#—mn& By: _L%—&!Q By:
i Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
_l Pres 250,13 A50.] b | 240,15

| 0 397,29 397.33 397, 3/
- 1 392.2. 0 392.29 392,24
" 2 394,98 395,00 39500
- 3 385. 1L 385.18 385 17
1 4 | 4ol 13 4ol.15 Ypl 1Y
= 5 335,00 385.02 355 0/
4 ¢ | 398.89 39592 395,91
! 7 | 390,32 390.35 390. 3%
3 F | 449.43 Hy9, 44 499 44
- ~ FINAL WEIGHTS
: Date: 5/5 Date: 5‘5!3 r
_-_. . By: _©0o By: Do \ Da;;ar:

Stage | First Weigh (mg) |[Second Weigh (mg) | Third Weigh (mg) Average Weight
1 Pres | 2542 2544\ a5+ Ho
y 0 | 337 239 ATNR 291.30
1 1| AenAadkid 293 203 Ao
- 2 3% b 20+ (3 204 141
: | 3_| 3% T 2419 3N TR
- 4 | _zco4 L0 29 Ho0 .37 L0, 2+
.' 5 | 23419 3. 33 234 %)
- 6 2AR.13 RI.13 2R8.73
' 7 | 290.24 0.5 290 24
! F | 44990 HH] .94 HHQ 9
_ : Blank Weight Corrections (mg)
' Cyclone:
- Substrate Stages 0-7: - (. Ol
_I Final Filter: -~ 0,92
Remarks See NeTe Set Nef

! - D-87
1




Page _l

RECOVERY OBSERVATIONS

Andersen Mark Il with Cyclone Preseperator

Run N;. £5P-D -1~ 2 ‘Filter Set No.___7.
Run Date 5=+ -8 'Recovery Date _J -4-81(
Observations Made by _T0 - Proj. No. 4892-1-03
Stage Observations *
O —7
X=0 . X =
X-1 No— o BE—oADMNG
X-2 — = a5 NATA
X=3 ‘ S
 X=4 Se
X5 ¥
X6 - . S
X-7 S _
. S dierais 1efnNG

Filter Saf No. Reloaded ___~ 9

* i._.-e.,_COlC-DI"-, Wet o;'Dry: No Visible Lcdﬁding, QOverloaded, Torn Substrate, etc.

{




| ﬁl hl "-i '-l _‘-l _l .T-L j_L hL ht T-l hl hl. -hi.-hL.whi hl .hl- I-

Run Number:

Date of Run: _5-5-81/

. ANDERSEN SUBSTRATE AND FILTER ANALYSIS
£sP-0-2-2~H - .

Page g ‘

Filter Set Number:

TARE WEIGHTS

Date: 4/i/ 8/

Date: 4/2/81 Date:
. By: mp# By: By:

Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight

Pres | 238,91 238.92 | 238, 92
0 | 39a.95 39.97 392. 94
1 | 334.7/ 384.773 - 354, 72
2 | 398.35 398.25 394 35
3 | 383.55 383.55 383,55
4 | 4p0.54 400,54 Yop. 54
5 390,30 390.80 3%90.50
6 | 398,78 398.78 394 7%
7 | 38586 385,80 354 86
F | 457.52 457,54 Y57, 53

: FINAL WEIGHTS
Date: _5/e (R | Date: “5[(.: [RY Date:
. By: __ ™0 By: 0 By: _
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres | g+i.ot .00 241.04

0 | 399.24 293 2% aL.2b
! 383 83 3%3 R[N 383.84
2 397.70 s i el 297.71
3 | 3%2.93 3%2.87 352,85
4 | 363%.L3 399. bl 399.65
5 390.09 230.0% 390,09
é 3RANT 3R, I8 39%9.1(7
7_|_2%5. 3 385.38 285, 31
F | #5748 H51.52 457.50

Blank Weight Corrections (mg)

Cyclone:

Substrate Stages 0~7:__ — 4,02

Final Filters _ - 0,96

.Remarks See Note SeTNe.d
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RECOVERY OBSERVATIONS

Andersen Mark {1l with Cyclone Preseperator

Filter Set No, 8

~ Page &

Run No.
Run Date 5-5-3/ . Recovery Date -5 "8/
Observations Made by %ﬁ _ Proj. No. 4892-1~03
Stage Observations *
- W e v /od
Pres A
X=0 Al VL1222 2.2 412 A N ot
A A =S AL == gy | U] R S i i~
X=1 7t
X2 2 L 1 LT LA, 2/
Lt =1 7V G
X=-3 .
{ AZ9 7 /
X=4. I,C_
X-5 &4
X=6 G-
X7 elc
X=F b/c

Filter Set No. Reloaded

*i.e., Color, Wet or Dry:No V_isible Loading, Overloaded, Torn Substrate, efc.

[0
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ANDERSEN .SUBST_RAT'E .ANVD FILTE_R '‘ANALYSIS -
Run Number: £5~-0-3-2 : . :

Date of Run: _ 5-5-8i

TARE WEIGHTS

Filter Set Number: q

Date: 4/2/ 91 Date: 4 / ate:
. By: _/-VILD%?_ By: 20 ° ;)e/:
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres RO, 3 A60 . A 260. 23 |
0 40/.99 404.00 Y62 00
1 35.75 35/.7¢ - 25/).77
2 317 373.2 | 372,49
3 | 376.2% 3%.3.( _37%. 25
4_| 394.0/ 394.05 3494 03 44,
5 398 9 398,96 395 74
¢ | 396,99 3970/ 298. 00 £
7 389.1] 389,14 3%9. 13
F | 434,50 434 5 434, 43
: FINAL WEIGHTS
Date: 5[(0!‘3\ Date: '.—3[(: ‘%( Date:-
- By:__Do By: By:
Stage| First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres | QL\.Q1 Ao\ QL 26).07
0 00 S5 400 Q% 400,97
1 250 o 35%0.8% 350.87
2 | 3148 37143 271.47
3 F15.42 315. 4L 375.44
4 29313 393.1\7 293.15
5 | _297.98 298.0%2 398.00
6 | 3.0l 39 05 390.03
7 2%3.05 ARR.0N 388.01
F | 43402 .02 424.02
Blank Weight Corrections (mg)
. Cyclone: _
Substrate Stages 0-7: = 4,02
Final Filter: -~ 0.9
Remarks Jee. Netfe Set Np, |
4/3] 8]~ Humidity high -;:;:

Page i .
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Page il

RECOVERY OBSERVATIONS | | ' |

- Andersen Mark lil with Cyclone ‘Prese‘perufor

I I N T

Run No. £5P- p-3-2 : Filter Set No.__ ¢ '
Run Date s-5-F7 . ‘Recovery Date ¢ -~¢7-£/
Observations Made by _ 20004 Prof. No. __4892-1-03 1
) Stage- Observations *
; e ToslF — —1i
. %-0 ~ My et ple -

X=1

I %2 S s W e

X=3

X=4.

L X"S .

Filter Set No. Reloaded /1l

*i.e. ,_Coldf, Wé-ftéi'jbr};:'No Visible Loading, Overloaded, Torn Substrate, etc.

D-92
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_ - roge 10
ANDERSEN SUBSTRATE AND FILTER ANALYSIS ‘
Run Number: f‘JP O-4-2
Dafe of Run: """:'é'—BL— . Filter Set Number: /0
o TARE WEIGHTS E—
Date: ’1‘[1’2‘[5/ Date: #/3/8/ Date:
. By: MDHF | By:_mMpDH | By:___
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Pres 2A24.05 23400 22400
0 336.207 386.30 32%£6.29
‘ 379.35 379.38 379, 37
2 400,87 400.28 Hop, 28
3 378.88 378.91 378, 92
4 | 394,93 39495 39¢. 94
5 | 385[3 385,/ 5 _ 355 /4
6 | 39457 294,60 394. 59
7 | 38786 387.89 357, %%
F 1 451.77 45/.80 45/, 79
' FINAL WEIGHTS
Date: _5/6/8i Date: _5/6/8 | Date:-
o By: DS | By:_JIP_} By:_____ |
Stage| First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres |  225.90 225,90 225,90
0 2R 05 386,10 280, O
! 37%.5) 378.54 378,53
2 29Q .11\ __3199.11 399,71
3 37R. 25 378,35 378,35
4 39435 394. 35 344,35
5 334433 384.97 384.95
6 A3 394,34 399,33
7 387 30 387. 29 287.37
F L o8l T4 457,74 45113
Blank Weight Corrections (mg)
Cyclone:
Substrate Stages 0-7: _ - 4.02
Final Filter: - 0.90

Remarks See No‘i'e. st No, |
4}3]3} h\m\ldl‘f‘{ ‘“3
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RECOVERY OBSERVATIONS

Agc_le_rs_g_ri_‘ly\_o:_rlg__ lll with Cyclone Preseperator l
ESP-0O-4-L
Run No._ E3P<8-2-2-(B) | Filter Set No.__\0
Run Date S=06-%/ ~Recovery Date B/ s
Obseryations Made by ___ DO Proj. No. __4892-1-03

Stage. - Qbservations *
Pres

X-0 00 hsye\le \eq_é; oy

X1 oo ViaNde \oadd as

X=2 ' o ~f‘“\e;\\g\e \eod §<\3

X=3 ‘ YA
X-4. oK.
X=3 F O
.X-6 oK
X7 — ax
X-F Necy \"5\—‘\* \@"03

Filter Set Neo. l-i.e_lbudec.lq

*'i.e-.,_Colo-;,-We'i'wb;brw;,m No Visible Loading, Overloaded, Torn Substrate, etc.

D-94
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~ ANDERSEN SUBSTRATE AND FILTER 'ANALYSIS

—' Run Number: t-,SP 0-2-/+(3)
3 Dafe of Run: 376~ 8__‘ | . Filfer Set Number: [/
y S TARE WEIGHTS e
= Date: 4/2/3] Date: 4[3[13/ Date:
- . By: MDH By: _MO#H By:
-l Stage| First Weigh (mg) |[Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres 239.01 2390/ 229 0/
1 [ 387/% | 3875 357 15 _
- 1 H00.7 b H400.7{ Yoo . 76
J |21 #0.95 40),97 491. 9¢
= 3 2386.7 b 386,75 2% &, N6
1 4 | 392.06 | 392,08 399.67
- 51 37528 39548 205,38
I 6 |  H00.17 400,19 4018
7 | 38639 386,31 3%6.20
- LE | 450,59 $50.64 450- 63
:. - ~ FINAL WEIGHTS
Date: 5{1[3 Date: 5 .
:' ol By:_30 l Bj/: ‘DZ; Da;;:
Stage| First Weigh. (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
] Pres | 239 60 229.53 239.53,
) 0 | 386,44 3o, 48 o Ao
j | 1| 390 2R9.95 330.92
2 | Hol.28 40\ . 38 Hol-30
] 3 | 3R%6.0¥ 23. 10 3B
4_1 2ALTb F1.80 178
. 5 23718 N7 22 A7.20
] L6 | Hiad _4ol. 25 4ol ek
) 7 387. Llo R1.R BRLT
J [l st 4573 45172
: Blank Weight Corrections (mg)
] Cyclone:
Subsirate Stages 0-7: -2 -=/.0
] Final Filter: ~Bnll, -G.3
' Remarks S¢e Ngte St Noe. |
‘I 13} 8l-hs 3}\ humidity |
- D-95
:'
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s ] Lomimer”} )

Run Date

_ Run No. Eép“Dj_‘/-CB)

T
|~

o

Q
]

[0}

RECOVERY OBSERVATIONS

Andersen Mark lil with Cyclone Preseperator

Filter Set Ne, //

— 5-6-8l ~ :Recovery Datem
e ' Proj. No. 4892-L-03

Observations Mode by ___

Stage Observations *
Pres >
X-0 AP RE— e SFTIA
X:_ ‘! -{I I,
%2, [ 16T 1 AN ALl
Al lml A0 ] T lr A1 & i 7V
X-3 V4
X-4 4 ¥
X=5 77
X=6 7
X-7 74
X-F e
Filter Set No. Reloaded /3

*i.e. ,-Coldn‘-',-We"i;‘d;_br);,_ No Visible Loading, Overloaded, Torn Subsirate, etc.

D-96
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 ANDERSEN SUBSTRATE AND FILTER ANALYSIS
Run Number: £5P-9-1-1 -(<)

= - [

b

L [N [ [

3

L

Sk

i

Dafe of Run: _ .5-6-8' ' . Filter Set Number: /2
o TARE WEIGHTS —
Date: 4/2/8/ Date: 4/3/8/ Date:
. By: _ui—m DH By: By: _
Stage| First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres Q48,00 A48.05 24%-06
0 394,35 394.35 394.25
1 393.32 393.33 29330
2 399.4 9 399.50 299.50
3 386.90 386,97 2869¢
4 | 394,08 394.03 29402
5 | 386.40 32648 25647
6 | 399,63 399, b5 299.64
7 381. 10 381,13 ag)i
F 452,20 453.39 452,28
FINAL WEIGHTS
Date: 5“7[3; Date: 5‘7[3] Date:-
 By:_xm0 _ By: __ 10O By:
Stage| First Weigh (mg) |[Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres | 249.23 aAS. 37 2 Q.25
0 | 5™ %43 8+ N33
1 1 272,35 292.338 AR B
2 | 29812 _39%.11 R.73
NE 38635 3803\
4 | 39355 273.58 2AD Jb
3 337.25 237 .20 237. e
6 | 400.55 460, 57 400, Sl
7 333.63 283 o\ B3R
F_| «$57.07 _457.10 457.08
Blank Weight Corrections (mg) |
Cyclone:
Substrate Stages 0-7: = 1.0
Final Filter: -0.93

Remarks Se¢ Note, Set No.l
H13] 91~ igh hamid

D-97




_ RECOVERY OBSERVATIONS
Andersen Mark Il with Cyclone Preseperator

Run No. ESP-D-¢ '/_"/q'_) ' ‘Filli'er Set No._ /&
Run Date F=G=i/ ‘Recovery Date 376" ¥/
Observations Made by o N7 Proj. No. 4892-1-03
Stage. Qbservations *
Pres It
X=0 T VTS BT~ COrRD7IvGg
X-1 77
X_:_Z_ - "b[LJHLf LSIIQD/,/HWZCI
n i )
Xx-3 DT
X~d Lr
x_-5 . ‘//l
X=6 T /;/
X"7 ‘:Lja";l' f’l‘)“ a’ﬂ\. — L/‘,,’,Egﬁ o E ?.‘; :;
X=F /4
Filter Set No. Reloaded —

*i.e., Color, Wet or Dry, No Visible Loading, Overloaded,.Torn Substrate, etc.

%/quﬂe' JHESCIT dps RS 7@./0 S 77763

IR - B S B I B G GE BN BN B T .
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ANDERSEN SUBSTRATE AND FILTER ANALYSIS

Run Number: E‘_’)P 0-2-2- (B)

Page Z 3

Date of Run: _ 5768/ . Filfer Set Number: /3
: . TARE WEIGHTS : '
Date: / Date: 4/3/81 Date: 4/3/8/
-~ By: MMQH By: ﬁLL__[\_A_,jQﬂ By: ﬂL-'L_-MQH_
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres 2AHT.H] A RT.4 1 24,4
0 40/.98 404.02 202,00
1 387.19 387,233 Q8’2
2 3 97,54 397.5/ ECWEL
3 384,22 384.3 b 234.34
4 | 392.46 392, 49 29248
s | 379,70 __|_3719. 732 379 95
6 | 394.25 39427 294.3¢
7 384,32 389,37 284,25
F 454,10 45b. [ b H50,1 & 45616
: _ FINAL WEIGHTS
Date: \ Date: 18 ate:” 5/7[®)
By: j%?_— B:r: -;JD_I_‘— ° ;)er: _O’LWEL_— .
Stage | First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Pres | JHQA R~ 243 Bl 248 R R0
0 | 40335 401,412 Ho| A4 ol 43
1| 314 38l .40 3% A3 AR 4
2 297.38 344,43 3% .94 3] 4
3 | a’tT7 383.84 23R4 223 3k
4 | x»31 39213 292 i 299 \4
3 38\, 11 380.83 280.%5 3R0 .
é RN 24506 295.04 205 .05
7 | 3%.3i 28536 RV5.38 3%5.37
F | 460.35 454.3! 459,34 459.22
Blank Weight Corrections (mg)
Cyclone:
Substrate Stages 0-7:__ — /.0
Final Filter: -0.93
Remarks ee. Note Set Mo,/
H3[2) «Hiyn uum‘é.‘h( e
D—99




Page ’3
RECOVERY OBSERVATIONS
Aqégz_se__n_ Mark Il with Cyclone Preseperator
Run Ne. £5P-0-2-2- (/3) | ' ~ Filter Set No. 13
Run Date 5-L-¥i | ‘Recovery Date _3-2-¥(
Observations Made by _C27~ Prof. No. ___4892-1-03
Stage Observations *
Pres [———th o1t oA
X=0 AL tAT- ST 777 (&
X1 | 4

X-2. - ‘ P FoA BRI G777

X=3 — R

X -4 ‘ — I.,l'

' 1 { A/
s N ﬂ/

/=

X=4 — 7 va
X-7 L
X-F ‘ - e,

Filter Set No. Reloaded

ey

i.e. ,“Colo'l-',..We'i_'-o_r.br-)—t',mNd_' Visible Loading, Overloaded; Torn Substrate, ete.
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D-5 TFilter and Acetone Blanks
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© D-103

Remarks: 'W 5 BWW FMU)%.

I ot L 3803 BLanik.  Fireren (Heiours |
Filter | Run |.D First Weigh Secend Weigh Third Weigh Arparage
I No. | Ne. Weight (g) |By | Date | Weight (g) |By [ Date |Weight (g) [By| Date Bﬁﬁéén
129 2 R5R | ls)alm
) KX 2. 260\ o |32l O.im? 3814
' ( 4° 139363 oo |sjajs:
IEX 2R [0 [skiz )
s i
l ( 39 B00L [Tels)afy O-ﬂmi 3%
l ‘Fo 38360 |3P|s4wi| \
_£59 3.8159 |IP|sjelsi B _
| { 31 3.8502 |37 3]s O gy | 138174
l I 40 3R3UH o |sfsfe B
38 3N Ioolsfs r ‘
| N - B30 |0 slef® D. Bumg | 1 2811
;i Ho 3R363  [00(sk/®) '
|
l 1 38 330 oo sj1la |
; A 3 005 o 5]’ 0,3 me, L3 811k
I | 4o 33363 oo [shiw| i
hII A
|
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METHOD 17

FILTER BLANK TARE WEIGHTS

Page

Second Weigh

Third Weigh

Average| Daily l

Filrer First Weigh
No. [Weight (mg)]| By | Date |Weight (mg)}| By, | Date |Weight {mg)| By| Date |Weight | Avera e}
o _ 1.5808 ]
7 1.583ip9,5%3¢
18 1.58:3]] |
i9 15825 |]
20 1.5189 ’4.531
2l 1,5799])
| 22 1.8517]] ._
23 4.58291r 4.5%
4 4,570 l_
I |
;
—
—
]
P
| N |
Remarks
D-104 i
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ANDERSEN M K Page _/
‘ | FILTER BLANK TARE WEIGHTS .
Filter Set No. 1~ B :
Date: 4} 0\§| |Date: 4 hg\‘él Date:
By: &-Qomd | By: By:
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Cyclone — _— — .
Substrate . .
Stages 0-7 |- 3 .85 3gn.%6 -— 3 f 7. g4
Final Filter | 43%.4% 438,49 — 42§, 7
| Filter Set No. a"B
Date: jl&c!‘ki Date: Yho k) Date:
By: &. Ovnt By: _@&D By:
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Cyclone —_— _— —
Substrate
Stages Q=7 3NY A6 3INYLYY - 3 7% 77
Final Filter 449.31 4490 .3/ _ 9/// 3/
Filter Set No. B'B
Date: 4]x)k9) Date: L.\\aojgl Date:
By: & D, By: _ BN By:
First Weigh (mg) |[Second Weigh (mg) | Third Weigh (mg) Average Weight
Cyclone — — —_—
Substrate
Stages 0-7 38669 38665 —_ 356. 67
Final Filter Q4an. 1 4an.ag _ 437, 7f

* Average of Three Sets (rr;g)

Cyclone:

——

Substrate Stages Q=7 3.

73

Final Filter:

11
S 59

Remarks Ulgad 500m3. Ceunter bilance, wa.'\aa\.c\-.
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Average of Three Sets (m_g)

Cyclone:

—

Substrate Stages 0=7: _373. %0
Final Filter: i34, €2 .

Rerﬁurks uQed 30 Ty Loundor Dalane

s

ANDERSEN M
- FILTER BLANK TARE WEIGHTS
Filter Set No. N3 ‘ :
Date: uj ao]sl Date: ®ha v/ Date:
- By: By: _ &\ By: B
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Cyclone — R — —_ h
Substrate . L
Stages 0-7 M6.39 ERTARY, — 376.21 |
Final Filter 439,93 439, i) —_ 439.12 :
| Filter Set No. AR
Date: s4iaalR! Date: 4l \%‘ Date:
By: &:8 By: __ KD By: :
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Cyclone —_— — — -
Substrate | b
Stages 0-7 3BV ' 39 kY - 3 22 . b
Final Filter | 439.63 939,63 - 1/3(/. L3 !
Fi Ili'er Set No. _ LR I
Date: _4)as\d) Date: L\b_())%l Date:
By: By: 80 By: R
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Cyclone —_ - —_ — .
1
Substrate ;
Stages 0-7 362 58 36253 - 3062. 53 .
Final Filter 4ay.No 4250 - /7’.2 9'. 70 i
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ANDERSEN MK TIZ Page _3
' 'FILTER BLANK TARE WEIGHTS o
Filter Ser No. N b |
Date: 43013/ |Date: 4]30)%) | Date:
By: &0 By: _& By:
First Weigh (mg) |Second Weigh (mg) Third Weigh (mg) | Average Weight
Cyclone -— - —_ —
Substrate 4 X;
Stages 0=7 37 4.%0 24,20 ~— 374.%0
Final Filter 4339 132,93 — Yon. ?3
Filter Set No. LD |
Date: 4]30]%1_ |Date: 4Rl 8l Date:
By: & D By: _ 8D Byt
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
| Cyelone —— —_— —_ —
Subsirate
Stages 0-7 | 28149 381-50 —- 39/.59
Final Filter 44118 a4 1,1§ . 1/5// /g
Filter Set No. _ Y B
Date: 4 |2a]%1 |Date: a0 /) Date:
By: : D " By:
First Weigh (mg) |Second Weigh (mg) Third Weigh (mg) Average Weight
Cyelone — — | — _
Substrate
Stages 0-7 | 2R7-3k A3 —_ 397. 36
Final Filter 441 49 391.4% — l-/‘//. 17{7

Averagé of Three Sets (mg)

Cyclone:

Substrate Stages 0—7 281 22

Final Filter:

43!. a0

“p-107
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Filter Set No. 1) 8B

ANDERSEN MK TTL

FILTER BLANK TARE WEIGHTS

First Weigh (mg)

Second Weigh (mg)

Date: ';]\QQ!SI Date: Y ]2 %) Date:
" By: By: _ ®p By:

Third Weigh (mg)

Average Weight

Cyclone

Substrate |
iStages 0=7 369.91 369.00 - 3469. 0]
;Finul Fillfel' 43z,.56 Yyas 5% —_— Y35, 57
Filter Set No. __ 1| R
: Date: 4lag] %/ Date: L}ht) ]%) Date:
By: 0D By: &D By:
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
.:Cyclone _ — —_— o
Substrate :
Stages 0-7 3%8.09 3Ng .09 —_ 379.‘ og
Final Filter 429,87 439.%9 —_ Y29, 99
Filter Set No. _12R |
Date: 4 hgﬁ | [Dare: 4123 13) Date:
By: By: _ ®b By:
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Cyelone — - -
‘Substrate
Stages 0=7 346.69 26600 — 366.72
Final Eilfer N30, 4] Wak &3 o

434, 42

Avarcgé of Three Sets (n{g)

Cyclone: -

Substrate Stages 0-7: 37/..2¢4

Final Filter:

¥Y33,9%

Remarks
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Filter Set No..

131

ANDERSEN M K TITTL.
FILTER BLANK TARE WEIGHTS

Date: i !QQ !3| '
By: @0
First Weigh {mg)

Date: 4 )231%1

By: __ &N
Second Weigh (mg)

Date:
. By:
Third Weigh (mg)

Average Weight

—

Cyclone- — -— -
Subsirate
Stages 0=7 M %R ERD A - 377. g9
Final Filter 430.8¢ - 4aQ N5 -_— 4 30. 7{ _
Fili'e;r Set'Neo. 14 @2 '
Date: 5]&9]3! Date: 439 Y Date:

" D=109

Masd 200 e o undmbalang Wi

By: By: __ 8D By:
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Cyclone — —_ — -
Substrate . q 0.0 g
Stages 0-7 5.7 3:QY 39900 - 370.
Final Filter qq‘a,vﬁ'q QYY NS — L/‘/D 7.5/
Filter Set No. _ & @&
Date: ] [Dare: Q)2 Date:
By: 8O By: By: :
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Cyclone — —_ —_ —
Substrate '
Stages 0-7 2WK.I9 - 2WR§ .20 -— 359: 20
Final Filter 435 .49 435.70 — 1/3_5 , 70
Average of Three Sets (rﬁg)
Cyclone: —
Substrate Stages 0~7: 378, 72
Final Filter: #2325, 73
Remarks
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Filter Set No.

ANDERSEN M K. TIT

FILTER BLANK TARE WEIGHTS

Page __(

NS
Date: 4 laolsi Date: _4 ]33! Date:
By: By: _ R0 By:
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
C)’Clone Fr— s el pu——
Substrate _ —
Stages 0-7 EYYANAN 266.70 Béééq
Final Filter | 1)33,3% 43835 — 439 37
Filter Sef No. 5 @&
Date: yjaale) _ |Date: _4laalsl Date:
By: _@&D By: _&D By: |
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight
Cyclone — — _—
Substrate .
Stages 0-7 %4 .84 Y &4 —_ 3 ?J/ gL/
Final Filter J439.56 an..57 _ /7/2 g 57
Filter Set No. )& R
Date: 4 IQQI‘U Date: L\\lb\%) Date:
By: &0 By: el By:
First Weigh (mg) |Second Weigh (mg) | Third Weigh (mg) | Average Weight
Cyclone e — — —_ |
Substrate | . ,
Stages 0-7 36§ S8 H6R. 99 - 3b 7. 7 ?
Final Filter q%&_sg L\?;S-Sé p— 439, {é

Avercgé of Three Sets (mg)

Cyclone:

St

Subsirate Stages 0-7: 373, 5!

Final Filter:

Y35 50

D-110
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RAndersen

H.C.S.S.

THIMBLE FILTER BLANK TARE WEIGHTS

Page

Secend Weigh

Third Weigh

2 - 2%.86L3

'_D-lll

Filter First Weigh Average| Daily

No. |[Weight (mg)| By | Date |Weight (mg){ By | Date |Weight {mg)| By| Date |Weight | Average
34 24.50,15]]

3 34.30.39| 124, 3375
3 24.0871))

12 24.9ic4]]

32 24. B3| 24.680Y
325 24.2639!)

26 24, 782] |
7 24.5129 144610
30 e |24.1055|) |

) |
J
24 23. 18U/ 243547
3+ Q4. 8| b=,

7 24.512%/1343873

|

t

J
1 Remarks




- Page ! "-.l

BLANK- WEIGHT IFINAL. ANALYSIS AprasL 30, 1981 l

Date:
By:

L

I

i

a4

e

gf

METHOD 17 '
Filter No. Filter No. Filter No,
First Weigh {(mg) |Second Weigh (mg) | Third Weigh (mg) Average Weight '
Filter |
Average Tare Weight: mg‘
Blank Weight: mﬁ _
ANDERSEN MARK 1li |
{Filter Set No, _. Filter Set No, Filter Set No. _ . l
First Weigh (mg)  |Second Weigh {mg) | Third Weigh (mg) Average Weight _
Cyclone I
Substrate
] Stages Q-7 '
Final -
Filter '
] e ‘Average Tare Weights Biank Weights
"Cyclone: mg mg l
] Substrate (Stages 0-7): _ mg mg ‘
Final Filter: mg mg
] ~ H.C.S.S. I
Filter No. Filter No. Filter No. . i
] First Weigh {(mg) |Second Weigh {mg) | Third Weigh (mg) | Average Weight I
Thimble | |
I Filter I
Average Tare Weight: m
. Blank Weight: m;
ACETONE PROCEDURAL BLANK '
Beaker First Weigh (g) Second Weigh (g) Third Weigh (g) Average Weight .
No._%3 .
76,3404 76.3409 76.3407 '
Average Tare Weight: 76.33%%
Blank Weight: _1.9 9
Remarks ‘D-112 : _



Page 2‘
BLANK. WEIGHT FINAL ANALYSIS Date: May ’; 1G8]
| By: I
METHOD 17
Filter No. Filter No. Filter No.

First Weigh. (mg)

Second Weigh (mg)

Third Weigh (mg) Average Weight

Fﬂfer

L S e |
- e

M 5 " & s 5 n

- ——a r

-+

[—

Average Tare Weight: mg
Blank Weight: ______ mg
ANDERSEN MARK Il
| Filter Set No. 4B _|Filter Set No. 21 _|Filter Set No. 2B
First Weigh (mg)  |Second Weigh (mg)'| Third Weigh (mg) Average Weight
Cyclone — —_— -
Substrat .
Stages 0=7 28(,5\ 273,77 385,66 282.1)
Final _
Filter 421.72. 43q.37 43(::%4 434 (D
Average Tare Weights Blank Weights
"Cyclone: = mg - —_mg
" Substrate (Stages 0=7):____ 283.11 mg =40 mg
Final Filter: 435,39 mg - 0.91 mg
 H.C.S.S.
Filter No. Filter No. Filter No.
First Weigh (mg) |Second Weigh (mg) [ Third Weigh (mg) Average Weight
Thimble |
Filter
Average Tare Weight: mg
Blank Weight: ___~ mg
ACETONE PROCEDURAL BLANK
Beaker _ First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
No. 1= ' _
1.09071 | 61.0505 67,0900
Average Tare Weight: (,7.0%%( g
Blank Weight: Q.Omgi_mg
Remarks ' D-113 -




BLANK WEIGHT FINAL

METHOD 17

ANALYSIS

Date:
By:

Page 3 ‘

May 2. J981
Iy

Eilter No. 17

Filter No.__ Il
Second Weigh {pg)

First Weigh. (Xg)

Filter No. (&
Third Weigh (ixg)

Average Weight

15829

4.580%

4,5857

1,583

" Average Tare Weights 1.5 834' Xg
Blank Weight:

-0/3 mg

]
I
T [t
]
]
I

| Filter Set No.

ANDERSEN MARK 1|

Filter Set No._
. |Second Weigh {mg)

First Weigh (mg)

Filter Set No.

Third Weigh (mg)

Average Weight

Cyclone
Substrate
y Stages 0-7
Final
Filter
Average Tare Weights | Blank Weights
Cyclone: mg ° mg
Substrate (Stages 0~7): mg mg
Final Filter: mg mg
- H.C.S.S.
Filter No._2 & Filter No. _22 Filter No. _7 :
First Weigh (Mg) |Second Weigh (mg) |Third Weigh (g) | Average Weight
.| Thimbl | <
| Filber 12,7820 | 24.8LS4 | 245129 24,3868
Average Tare Weight: 24.2%¥13 ;ﬁgl
| . Blank Weight: _=O:5  mg
’ | ACETONE PROCEDURAL BLANK l
; Beaker First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight "
No. '
75.9447 - | 75,8452 75, 8449 |
’ Average Tare Weights _12,8% 27 '7'5 8431 mg
Blank Weights _ 1., 5rﬂ% ngl
Remarks D-114




R T

BLANK WEIGHT FINAL ANALYSIS

Page 4
Date: _May 4. 198]

Bys ¥

METHOD 17

Filter No.
First Weigh (pdg)

Filter No. _17 Filter No. {8
Second Weigh (sg) | Third Weigh (xfg) Average Weight

Filter. 1,5809 41,5824 4,585% 14,5830
| Average Tare Weight: 15831 g
Blank Weight; _=8.{ mg
ANDERSEN MARK Il
_{Filter Set No. _ Filter Set No. Filter Set No. ____ .
First Weigh (mg) . |Second Weigh (mg) | Third Weigh (ixg) Average Weight
Cyclone
Substrat ' ' .
Stages 07 | 386.97 273,063 385,95 282,18
Final - |
Filter 427,706 439,23 437.10 434 .70
“"Average Tare Weights - Biank Weights
‘Cyclone: mg mg
Substrate (Stages 0-7):__3®3.11 mg -0.93 mg
Final Filter: 435.56 mg - 0.8% mg
- H.C.s.s.
Filter No._8b Filter No._ 32 Filter No. __"7
First Weigh (dg) |Second Weigh (ig) | Third Weigh (@) Average Weight
Thimbl -
Slren 23.7%33 | 24.8L35 24,5131 24.38606
Average Tare Weight: M o
Blank Weight: _= 0.7 mg
ACETONE PROCEDURAL BLANK
Beaker First Weigh (g) Second Weigh (g) Third Weigh (g) Average Weight
No. Z . _
(08.067% (S, OLBL (8. 065!
Average Tare Weight: (68,0663 g
_ Blank Weight: _1, 2 e 9
Remarks D=-115 ]




BLANK WEIGHT FINAL ANALYSIS

METHOD 17

By:

Date: May 5 1981

DC

1

Filter No. 4G
First Weigh (otg)

Filter No. __ 71
Second Weigh (mg)

Filter No. _{ 8
Third Weigh (mg)

Average Weight

I —

| S | J— | B Boad [ PR ] [ S | | S ] Smnand | W Bomintsmad | T Roistd ©  Rnomdd

Filter 5300 1.5831 | 1589 1.5832
| Average Tare Weight: 1. 5831
Blank Weight: __©./ mg
ANDERSEN MARK Il
| Filter Set No. _1B_{Filter Set No._2% |Filter Set No. 29 .
First Weigh (mg) . |Second Weigh {mg) | Third Weigh (mg; Average Weight

Cyclone
Substrate : ' _
Stages 0-7 2ART,0\ 213 ER 235,71 382,10 |
Final .
Filter 4‘9:778 *{'3‘\ aa "('37.02 43 4'. G7

Average Tare Weights | ‘Blank Weights -

' CYC'OI"‘IE : _ ‘mg mg

Substrate (Stages 0-7):__383.1! mg =/, 0l mg

Final Filters 435.; 59 mg ~0.92 mg

- H.C.S.S.
Filter No. 2% Filter No._32 Filter No. _ 7 _
First Weigh (mg) |Second Weigh (mg) | Third Weigh (ufg) .| Average Weight
Thimble .
Filter 83133} 24,8640 248134 24,3968
Average Tare Weight: 24.3%73
Blank Weight: _~O.5
~ ACETONE PROCEDURAL BLANK
Benke-rAﬂ First Weigh (g) Second Weigh (g) | Third Weigh (g) Average Weight
No. B2 _ S
15 L1S 15, LGS 75,6715
Average Tare Weight: Y )

Remarks " D-116
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T

| o Poge___("_.
‘ NAL ANALYSIS =
BLANK WEIGHT FINAL ANAL Date:___ 5/ R
_ By:

METHOD 17

Filter No. _ o Filter No. _\T] Filter No. \a
First Weigh. (pg) . |Second Weigh (&g) | Third Weigh (zg) Average Weight

Filter |5 15333 1586 | 4.5834

Average Tare Weight: 1.5831 wg
Blank Weight: __ ©40.3 mg

ANDERSEN MARK 1ii

'. IFilter Set No._1B |Filter Set No. B |Filter Set No. 28 i}
First Weigh (mg) |Second Weigh {mg) | Third Weigh (mg) Average Weight
Cycloﬁe
Substrate ' :
Stages 0-7 28694 373,59 337D 282.09
Final : ' ' ‘-
Filter 427.172 439 3\ 4395 434.63
Average Tare Weights Blank Weights
" Cyclone: mg mg
Substrate (Stages 0=7):__ 383.1\  mg =4,92 mg
Final Filters 42559 mg __=0,9 _mg
- H.C.S.S.
Filter No.__ 20 |Filter No._33a Filter No. _ 1
First Weigh (mg) |Second Weigh {mg) | Third Weigh (mg) Average Weight
Thimble
Filter 23.73R 243624 QA 5139 24.3861
Average Tc:re Weight: 24.3313mg
_ Blank Weight: _ = 0. L mg
| ACETONE PROCEDURAL BLANK
Beakeré3 First Weigh (g) ‘Second Weigh (g) | Third Weigh (g) Average Weight
(1.2383 | ¢1.23es | 7. 2384
Average Tare Weight: {71, 2355 B9
_ Blank Weight: _— 2.9 Mg g
Remarks D-117 )
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BLANK WEIGHT FINAL ANALYSIS

Page: 7

A —

Date: 5/‘7/@\
By: b_d;

METHOD 17

Filter No._ o ___
First Weigh (mg).

Filter No. __\8
Third Weigh {mg)

Filter No. {7

Second Weigh {(mg) Average Weight

Filter {5308 1533\ 1 B}ULD ISB33 "
| Average Tare Weight: 4.9%31 mgI
Blank Weight: __G,2 rng'_
ANDERSEN MARK 11l I
|Filter Set No._\B_|Filter Set No._2B_ |Filter Set No. 32 - I
First Weigh {mg) |Second Weigh {(mg) | Third Weigh (mg) Average Weight
Cyclone - '
Subsiraie 38098 '
Stages 0-7 3T 373, L4 2F0.73 | 382.11 I
Final G _
Filter ‘%977‘ 43q9l0 437.0@ 434.6 I
Average Tare Weights Blank Weights ‘
"Cyclone: mg mg '
' Substrate (Stages 0-7): 35 3-1l __mg =0  mg
Final Filter: 425,59 mg -0 95 mg
 H.C.S.S. .
Filter No._ 24 |Filter No._32 Filter No. _7
First Weigh (mg) |Second Weigh {mg) | Third Weigh (mg) Average Waight l
Thimble
Filter 37131 2 37 4.5V 24,3863 |
Average Tare Weight: 24,38 13mg
Blank Weight: _ = 1.0 mg'
_ ACETONE PROCEDURAL BLANK
Beaker First Weigh (g) Second Weigh (g) Third Weigh (g) Average Weight l
No. _
Average Tare Weight: wmg
Blank Weight: mqmgl
Remarks |
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D-6 Data Cross Reference Log
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Run No. | Date |Method5 | Mark LI} HCSS  |Beaker| impactor Sample ”‘Z‘Tr"

: el Filter No.| Set No. | Set No. [No. [|No. Box No.| L ren N
ESP-0-1-1-A4 |4-30-8] 31 7
€5P-1-3- 1 23 P o
ESP-D-i-1-B 52 2
E5P-O-1-Lf 1. 195

L No Qgcompan~,:'n3 parbicle size tests, Ruuw Aot cownfed

D123

| !.’9&&_’__,,_..
Proj. No. 489273




* Some TiMES

DATA CROSS-REFERENCE LOG

Page

2

Proj kl.\_l_o . GE-L23

2 BeRkews WERE uSeY) 1O OVIPTY FROBE ANY
FlLrat HOUOCK (GASSWArE) RiMSE D-124

' N . ' PIETHOR T a
.‘ i?;%.ﬂ R_Ul'l No. Date ;?Tfo:li _, gﬁ:ri;kl,l.l IS-IeCfSIE] .. ?::ktr .::l:::lcfor gg;nm:. P 3:1:'4#
58 |Esp-1-3-4) 5-1-81 | I5 S e J 10 77
£5P-0-i-1 B 3 - j
€52 -0-2 ‘ - 56 3 |
£sP-1-3-| 37/1
_|EsP-2-3-2 38/2 b
5-2-8 | '
E5P-0-2-1-(A) 4 !
ESP-0-3-| 4T 4
1 (2op-1-1-1 26" 24 /D /o h
€3P-I-17 18/3
E9P-T-1-2 /4 %
A|gsP-To4t | 21 - 37 /0 6
gsP-D-3-1 5 LT 4
EsP-0-4| ) 5
£5P T4 njs -
E5P-T-42 19/ 6 i
5-4-8( h
X1 £sP-1-2-1| | 22 /9 & 7.2.
| £5P-0- 4+ & h
€5P-0-1-2 91 b
£5P-1-2-) as/7 |
< | gsr-z22 1°/® -
£3P-1-1-2 24, 25 2 28 i
€5P-0-1-2Hp) - \ wa .
ESP-0- -2 7
*evoo « E5P-T-1-34) 36/9 h
E5P-1-14 | 34/i0 h




R DATA CROSS-REFERENCE LOG Page 3

] Proj. No.geq2-233

il - Method 5 | Mark Il | HCSS  [Beaker| Impactor |Sample Meseso Dy

AP [ Run No. ‘D'Qfe - |Filter No.| Set No. | Set No. |No. |'No. Box No.| gruea # ‘;;f,.,;Zu.

]l & 5-4-8/ ' ‘

. lesp-1- 1-308) 39/

| I _ 5551

] - Eﬁp"t'3'2 Q.Q, 18 " 8

l EsP-2-2-2(P) 8 B

] £5P-0~32 13 8

I E5P-1-3-3 35'/1 2

] £sP-1-34 14] @

]I g9P-1-11 28 5 EES
E5P-0-4-2 T 498 7

: l EsP-D-32 q - _

} - |esP-r-2-3 8/i3

]' | ssP-1-24 30/ |5

]I S=b-8l
E5P-0-2-28 \9q & (0

E. E5P-0-4-2 0

BusTel [es o gt 25 — J—

3' lesP-1-4-2 2! 20 & 7 4
E5P-7-4-3. 21 /1.

]l 25P-1-4-4 22'/ 11

_' ﬁP-c-J-nx) il

] &45p-0-1~1-6) 93 I

j £5P-0--14C) 12

:F ESp-C-2118) /13

j D-125
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APPENDIX E

PRELIMINARY VELOCITY TRAVERSE AND MOISTURE DETERMINATION

E-1
E~-1-1

E~1-2

E-1-3

E-2
E-2-1

E-2-2

E-2-3

DATA - DUCTED SQURCES

Electrostatic Precipitator Inlet

EPA Methods 1 and 2 Veloceity Traverse
Field Data

EPA Methods 1 and 2 Velocity Traverse
Data

EPA Method 4 - Moisture Determination
Data

Electrostatic Precipitator Qutlet

EPA Methods 1 and 2 Velocity Traverse
Data

EPA Methods 1 and 2 Velocity Traverse
Data

EPA Method 4 - Moisture Determination
Data

Raw
Computer

Raw Field

Raw Field
"Computer

Raw Field




.m.« I i O] 1R

e e g




G B BN G5 NN NS En S S5 B BE AE BE OGN B B B B ..
:

E-1 Electrostatic Precipitator Inlet
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E~-1-1 EPA Methods 1 and 2 Veloeclty Traverse

Raw Field Data







MIDWEST RESEARCH INSTITUTE

RUN'R’&):M:‘MW Traverse No.

MRI Project Number %’9& -L COB)

Field Dates

Plant deal Cem a.
Sampling Location E‘S‘P Inler

Sampling Date 4/27/8]

. FIELD CREW
Crew Chief Mark__Hansen
Testing Engineer 7547 Wa /Ker

Engr. Technician 1 m@az Hansen

meistor

Lab Technician ]
I o 2

Process Engineer 1

Other

/

MRI - Form PO (10/72)




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
PLANT

(3 C on ,
DATE ' Idé‘// e;" ‘L Co

_ SAMPLING LOCATION __.Fé T let

INSIDE OF FAR WALL TO Iy
OUTSIOE OF NIPPLE, (OISTANCE A1 _ 2. o2 22

INSIDE OF NEAR WALL TO Y M
~ OUTSIDE OF NIPPLE. (DISTANCE B) . €2 42
.~ STACK L.D.. (DISTANCE A - DISTANCE B) 8 ° .
NEAREST UPSTREAM DISTURBANCE /4 pat pet A
NEAREST DOWNSTREAM DISTURBANCE d_i_d_L Material Busld “p
CALCULATOR.. . Iom _Wla ( SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.0. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE 8 (SUM OF COLUMNS 4 & 5)
» - ’r e by o
A 95.4 8’9" qIH# 2% 94%” i
/ !
o [85 32" S
/
H O. 4 6 7% " 704"
3 9.6 28 %" 30 78 "
2 ) 4 b 2K /b /"
VN
/ 4, L o H" v 6" |
!
i
] -]
EPA (Dun) 232 ( Cofw-i _ 7{3“‘”\ 5"47“‘42) _
o Lo




PRELIMINARY VELOCITY TRAVERSE TP

' PLANT Tebeal Coment Co, N &—
DATE H/29/8/(_
LocaTioN ___ ES P Ih Jet

EPA4(F;uzn 233 Points 3,4, S}b wm (: :an gq_mm 0'7"3“ )

STACK L.D.
BAROMETRIC PRESSURE. in. Hg 929,60 L A
STACK GAUGE PRESSURE. in. Hp0= D 5.8"atloint 3 Pot B maerial Bffl d
operaTors WalKer, Hansen , HofCmeister SCHENATIC OF TRAYERGE POINT LATOUT
I TRAVERSE VELOCITY STACK | TRAVERSE VELOCITY STACK
POINT HEAD | TEMPERATURE POINT HEAD TEMPERATURE
' NUMBER | Gp). in.Hy0 (Tg). °F NUMBER (apg). inHy0 (T,). °F
l B-6 .77 296
g-5 ILHO | 3494
p-4 [,H40 | 298
e [.30 | 378
B-2 1.70 3320
L2 .50 | 245
! A-b /.10 393
i A-5 (.00 298
A-H .LCO | 3278
A’ - 3 4 qg ?) ? 8
l A-2 No fesding | 370
I A=l [NeRoding | 205 |
i
]
' _
i |
l AVERAGE ), 1] 24073 AVERAGE
i




MIDWEST RESEARCH INSTITUTE

o - RUN_f) velim !'Mf‘y “Traverse. WMo,
MRI Project Number 4/9 9.2~ L. [03) _
Field Dates

Plant dg ( m Co.
Sampling Location E52 7, /e

Sampling Date 57,78/

: FIELD CREW
Crew Chief MaR K ’_{4” SeN

MarK  Hausen

——

Testing Engineer

1
2
3

Engr. Technician

' Tom  \Ma |Ker
2 Eritz. Hoffmester
3

Lab Technician

G D] —

Process Engineer

—_—

Qther

po—

MRI ~ Form PO (10/72) E-10
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS Tof

PLANT Ia[ea/ Ce”"@ﬁf CO. N <
DATE .51/

SAMPLING LOCATION ____ESP ZnletT

INSIDE OF FAR WALL TO TR,

OUTSIDE OF NIPPLE, (DISTANCE A1 &7 R /2
INSIDE OF NEAR WALL TO P /

QUTSIDE OF NIPPLE. (DISTANCE B) X IA I A
STACK 1.D.. (DISTANCE A - DISTANCE B) e , Potz"'
NEAREST UPSTREAM DISTURBANCE __Agp rox /¥ et 4 ) Bolld
NEAREST DOWNSTREAM DISTURBANCE ‘a. cterial Do u-p
CALCULATOR ... . T+ Wa (Ker SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION

POINT FRACTION © COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE

NUMBER OF STACK 1.D. STACK 1.0. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)

Y o Y,
b 5.6 |29e?) 9% 2 /a 94l
s [ g5, 4 22 kT
4 7.4 6778 __707%"
3 29.b 29 78 30 7% "

1

2 4, b Jef 17 A
/ H, 171 L 41/61 i ~ é g/‘/ 4 f

W £PA (Dun 232 . = - )
4.72 c,o]»u./ Ty




PRELIMINARY VELOCITY TRAVERSE

PLANT T heal Cement (o N £

DATE 5/1/8l

LOCATION ESP Tnlet "

STACK 1. ! - g

BAROWETRIC PRESSURE. in. Hg 2 8« 7 4 A
STACK GAUGE PRESSURE. in. Hy0 = 5.87 et B f’aﬁ1L ”
oPERATORS 2= Wa (Ko, M Hansen SCHENATIC OF TRAVERSE POINT LATOUT

F. Hott Aeistar

TRAVERSE VELOCITY STACK ' TRAVERSE VELOCITY STACK

POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER | tapg). in.Hy0 (T °F NUMBER (apg), inHg0 (T,). °F

A-l No_ Realding
A - A /VO I? a.a?f'n'q

Q-3 Mo £ eadirg .g’é?E;
A-H 89 | 378
A- S 88 38 A
Fq'_ é; ¢ c749 :3 $759

B3 | N o A)Zﬂ—clr'hgr
B-2 N s :Qecw/r.hg
B-3 |No Reding| 3 7C
B~ 94 390
B-5
B-(

[00 | 379
/.25 | 387

AVERAGE AVERAGE

EPA (Dur) 233 ( . /wm W)
e P e -




E~1-2 EPA Methods 1 and 2 Velocity Traverse
Compuier Data

E-13







IFIL_E NAME. — ESFNKI
RUN # — ESF NORTH
LOCATION - IDEAL
DATE - 4-29-81
FPROJECT # — 4892-L.03

KILNM INLET

lE?t’-‘uRDHEZTR‘IC FRESSURE (IN, HG)=

g LA LA e RN ot T

29,00
STATIC FRESSURE (INCHES M20)= -5,80
I FERCENT OXYGEN= 8,30
FERCENT CAREON DIOXIDE= 20,30
MOISTURE COLLECTED (ML)= 8,0
l FERCENT WATER= 25,31
AVERAGE DELTA F (IN. HZ0)= 1.12
AVERAGE STACK TEMFERATURE (F,)= 393, 0
l DKY MOLECULAR WEIGHT= 31,580
WET MOLECULAR WEIGHT= 26,143
l AVERAGE SRUARE ROOT OF DELTA F (IN. HZ0)= 1,0529
PITOT COEFFICIENT= 0,8400
NOZZLE DIAMETER (INCHES)= 0,3000
lsmcu-c AXIS #1 (INCHES)= 96,00
STACK AXIS #2 (INCHES)= 84,50
CIRCULAR STACK
l STACK AREA (SQUARE FEET)= 44,244
STACK VELOCITY (ACTUAL, FEET/MIN)= 4,672
FLON RATE (ACTUAL, CUEIC FT/MIN)= 206,693
IFLUN RATE (STANDARD, WET, CUEIC FT/MIN)= 122,184
FLOW RATE (STANDARD, DRY, CUBIC FT/MIN)= 91,262
X % METRIC UNITS % x
BEARDMETRIC FRESSURE (MM HG)= 736 .60
STATIC FRESSURE (MM HZ0)= 147,73
FERCENT OXYGEN= 8,30
FERCENT CAREON DIOXIDE= 20,30
l MOISTURE COLLECTED (ML)= 8.0
FERCENT WATER= 25,31
AVERAGE DELTA F (MM H20)= 28.4
I AVERAGE STACK TEMPFERATURE (C.)= 200,
DRY MOLEGULAR WETIGHT= 31,580
l WET MOLECULAR WEIGHT= 28,143
AVERAGE SQUARE ROOT OF DELTA F (MM H20)= 5,3062
FITOT COEFFIGCIENT= 0.,8400
NOZZLE DIAMETER (MM)= 7,62
STACK AXIS #1 (METERS)= 2,438
STACK AXIS #2 (METERS)= 2,146
l CIKCULAR STACK
STACK AREA (SQUARE METERS)= 4,110
STACK VELOCITY (ACTUAL, M/MIN)= 1,424
FLOW RATE (ACTUAL, CUBIC M/MIN)= 5,853
FLOW RATE (STANDARD, WET, CUBIL M/MIN)= 3,440
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)= 2,584

l | ~ 15




e e R S S i L N B U M e SR T e

FILE NAHE - ESPNKI

RUN # ~ ESF NORTH KILN INLET
LOCATION - IDEAL

RATE — 4-29-81

FROJECT & - 48%92-L03

FOINT # DELTA F STACK T.
{IN. HZ0) (Fa)
1 0.98 398
2 1.00 398
3 1.00 398
4 1.10 393
3 1.30 378
& 1.40 398
7 1.40 395
8 0.77 384

i
!
i
{
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E-1-3 EPA Method 4 - Moisture Determination
Raw Field Data
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MIDWEST RESEARCH INSTITUTE
PRE LIMINARY
MOISTURE DETERMINATION

Run Number £¥ Ty zl,.‘f’
Date 4/ ‘i/ 8/

Recorded by 7 W
Assisted by M H

NOTE: Same as Run No. ______

A. Condensor and/or Silica Gel Method

BErom_e_fr-ic Pressure, P = in. Hg
£ Barometer Location
Reading Time by
QO Elevation
‘ Dry Gas Dry Gas Impinger
Clack Meter |Flowmeter Meter  |Water Volyme
Time Reading(cf) | Setting " Temp (°F) (ml)
Final
Initial .
_Difference Vm = Z /_ ///// We =
Weight (Grams)
Tube No. Final Initial Difference
Total Moisture Adsorbed® Wa =
Meter Pressure, Pp=sPm = in, Hg
Average Meter Temperafure, Tm = oF
Total Weight of Moisture -
Collected, Wc + Wa = Wm = gm
Moisture Content = 100 = % by Volume
| +jazs  PmVm ]
(Tm+460) Wm J
B. Wet/Dry Bulb Method '
Dry Bulb Temperature = °F
Wet Bulb Temperature = °F
Moisture Content (from Ref. Table) = % by Volume
C. Predetermined Value
% Moisture 9 7 Basis JuTLET D,4—774

MRI ~Form P4 (10/72)

(Coprih from oGeiar)

E-19
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E-2 Electrostatic Precipitator OQutlet

E-21







E-2~1 EPA Methods 1 and 2 Velocity Traverse
Raw Field Data

E-23







MIDWEST RESEARCH INSTITUTE

RUN ?f‘e.l:hﬁlnér«/ UQ(DGI'#Z' Tmueﬁe,
]

MRI Project Number 48‘7@.*— L(O?})
Field Dates '

Plant Z%Qﬂf Cespnant C‘t_‘?'.
Sampling Location £Cp A ~tle +

Sampling Date_ 4/29 72/

-

FIELD CREW

Crew Chief Magk Hansen
Testing Engineer 1 _E,' LOA /.7‘65{

2

3
Engr. Technician 1 L.tz  Hof£ meister

2 B, Cabb

3
Lab Technician !

2

3
Process Engineer 1

' 2

Other 1

2

MRI - Form PO (10/72) (ufdJM iginad )

E-25




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT . Zbleal  (CosenonT an,«éw
DATE /2 8/ 82 7
SAMPLING LOCATION é-sﬁ Oct7leC _Mpe7h ferle
INSIDE OF FAR WALL TO o

OUTSIDE OF NIPPLE, (DISTANCE Ay /22 §75
INSIDE OF NEAR WALL TO w”

OUTSIDE OF NIPPLE, (DISTANCE B) W A
STACK 1.D... (DISTANGE A - DISTANCE 8) 108, B75
NEAREST UPSTREAM DISTURBANCE __ 5~ P:’ @¢ 2858 Lridieiors
NEAREST DOWNSTREAM DISTURBANCE 777" 0r [ O & Lipsm eTore

Nor 7 A 37
5;?uar¢ St e b

!

SCHC

27?’4.

CALCULATOR X- 573 SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM QUTSIDE OF NIPPLE
NUMBER OF STACK L.D. STACK 1.D. (TQ NEAREST 1-8 INCH) DISTANCE B (SUM OF COLUNNS 4 & 5)
/ Q.0% | joggers” & 55 € %
2 0, /%3 A 562 (S %%
3 G. 227 & 24,8395 249 Y
4 0.3/0 R 23 767 33 %
5 ©.393 G 42 gz |  4z2'Vs
'8 0,977 ' L2 5 "%
7 Q. 560 X 0’0 28 7 go %
¢ Q.69 ' 70,06 zo_ Vs
a Q.727 & 79.133 79 %
10 o.8/0 8¢ zos gg s
1/ Q.893 & 97,279 s7 %
‘1z 0.977 " 106,352 Jog 2%
EPA (Dun 232 E-26
4/72

¥

+




l PRELIMINARY VELOCITY TRAVERSE ;"
I oantLetsal Cesee7 Lo ‘;
DATE__ 7-22-K8¢ L A
LOCATION _E52 Dutde@ MoTAR [/l s
STACK1.D. /088757 ** f‘
BAROMETRIC PRESSURE. in. Hg £ 2. 00 N
/ kﬁ_-ﬁ . — = ——

STACK GAUGE PRESSURE. in. H,0—&.. ¥ 7/ O
OPERATORS d/ﬁ/ﬁ/

f

; 7 3
SCHEMATIC OF TRAVERSE POINT LAYOU_'I'Z

I @ vald L Z ' oot Z-
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT "HEAD TEMPERATURE
l NUMBER pg), in.Hy0 Ty, °F NUMBER (apg), inHz0 (T,), °F
l 4 o, 3% 280 ( ©.B80 3 20
2 O 49 320 z. 0. %Y 3ye
I 3 O 45 370 3 fe AL -4 TE 0
& 0. 38 370 % 0.53 360
s 0.29 3¢5 5 Q.23 385
- ' & A,/ 8 350 ¢ 0.)5 | 370
Z LS 375" 7 PO & 370
l £ O.’Z 375 ¢ 10,05 | 370
> /0 375 ? Q. /0 370
| Q.1 | 325" /0 012 370
/v o.// 375" 7, 0./]68 37s”
' re G /2 375" /2 Oz 2 7p
i
|
|
' I -8 g
|
I AVERAGE | (9.279 . 360 AVERAGE | (0, 2/ & 363,75
EPA (Dun 233 E-27 '
l 4_.-‘72 .




PRELIMINARY VELOCITY TRAVERSE

PAMT_ Zclea Crurvnz Co

DATE G- 25- 87

LOCATION _£ 542

Cutde ?  NMor?# Kt

STACK 1.D. 77 x /08 825

BAROMETRIC PRESSURE. in. Hg _2:2.00

STACK GAUGE PRESSURE. in. H,0 26« ¥ Az O

OPERATORS &4, el

Gvald % 3
TRAVERSE VELOCITY STACK
POINT HEAD | TEMPERATURE
'NUMBER (apg). in. Hy0 (Tg). °F
4 Q.37 2687
z O ¥8 270
3 O, v 370
e Q. 7% 365
5 g.33 387
g g.22 370
7 0.2z 370
& Q.17 370
3 P 3o |-
20 O.0f 375"
7 O [0 375
/2 O S7 375
AVERAGE O.z4¢ 370.75
EPA (Dur) 233
472

L -3

“h*"“\\l‘ﬂv

¢

A —
SCHEMATIC OF TRAVERSE POINT LAYOUT

Gued 24
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (@pg), inHy0 (T,), °F
4 2, Cfgf } &
2 . 53 785
3 .5 385
4 .27 350
'S 0.94 355
& aq.92 392
b Q. Y0 355~
g O.35 380
a 0.2y 375"
/0 o.l7 > Zs™
7 /4 372
1z a.,.0%. 360
"
AVERAGE O0.3% 9 389,76
E-28




E-2-2 EPA Methods 1 and 2 Velocity Traverse
Computer Data

E-29







'FILE MAME - ESFNKO
KUN # — ESPF NORTH KILN OUTLET
LOCATION - IDEAL

IDATE - 4-29-81

B FROJECT & - 4892-L03

'EEF\F:Di'iETF:IC FRESSURE (IN. HMG)=
STATIC FRESSURE (INCHES HZ0)=

' FERCENT QXYGEN=

W PERCENT CAREON DIOXIDE=
MOISTURE COLLECTED (ML)=
FERCENT WATER=

AVERAGE DELTA F (IN. HZ20)=
lAUER’n‘l\GE STACH TEMPERATURE (F.)=

W DRY MOLECULAR WEIGHT=
WET MOLECULAR WETGHT=

AVERAGE SQUARE ROOT OF DELTA P (IN. HZ0)=
FITOT COEFFICIENT=
NOQZZLE DIAMETER (INCHES)=
ISTHCH AXLIE #1 (INCHES)=
STACK AXIS #2 (INCHES)=
RECTAMGULAR STACK
STACK AREA (SQAUARE FEET)=

ETACK VELOCTITY (ACTUAL, FEET/MIN)=

FLOW RATE (ACTUAL, CUBIC FT/MIN)=

FLOW RATE (STANDARD, WET, CUBIC FT/MIN)=
FLOW RATE (STANDARD, DRY, CUBIC FT/MIM)=

EARODMETRIC FRESSURE (MM HEG)=
BTATIC FRESBURE (MM MZ0)=

I . *¥ X METRIC UNITS % x

FERCENT OXYGEN=

FERCENT CAREBON DIOXIDE=
'HDISTUF:E COLLECTED (MlL)=

 FERCENT WATER=

AVERAGE DELTA F (MM H20)=
AVERAGE STACK TEMFERATURE (L.)=

DRY MOLECULAR WEIGHT=
IHET MOLECULAR WETIGHT=

AVERAGE SQUARE ROOT OF DELTA P (MM HZ20)=
FITOT COEFFICIEMT=
NOZZLE DIAMETER (MM)=
~ BTACK AXIS #1 (METERS)=
STACK AXIS #Z2 (METERS)=
l RECTANGULAR STACK
STACK AREA (SQUARE METERS)=

STACK VELOCITY (ACTUAL, M/7MINI=
 FLOW RATE (ACTUAL, CUBIC M/MIN)=
FLOW RATE (STAMDARD, HWET, CUEBIC M/MIN)=

lF'L.UH RATE (STANDARD, DRY, CUBIC M/MIN)=_ _

E-31

R L T

29,00
-6.+410

8.00
15,00
8.0
25.31

0.27
367 .1

30.7Z20
27 ..501

0.4937
0.8400
0.3000
108.00
107.88

80.910

2,184
176,485
107,549
80,331

736,40
-162Z.6

g.00
15.00
8.0

25.31

6.8
186.2

30.720
27.501

2.4881
0.8400
7462
2.743
2+740

7.817

66
0,003
3,045

242735

S S S




FILE MAME - ESFNKD

RUN # - ESF MORTH KILN OQUTLET
LOCATION - IDEAL

DATE - 4-29-81

FROJECT & - 4892-103

FOINT # DELTA P STACK T,
(INe HZD)  (F.)
1 0.34 240
2 0.44 330
3 0.45 370
4 0.38 370
=] 0.29 265
) 0.18 380
7 0.11 375
8 0.12 3739
? 0.10 375
10 0.11 373
11 .12 375
12 0.11 379
13 0.30 320
14 0.494 340
158 0.42 360
14 0,33 340
17 0,23 3650
18 0.15 370
1¢ 0.08 370
20 0.0 370
21 0.10 370
22 6.12 370
23 Ds16 379
24 0.24 370
23 0.34 367
24 0.48 367
7 : 0.48 370
28 0.44 345
29 .33 367
30 ' 0.22 340
31 0.22 370
32 0.17 370
33 0.19 375
34 _ 0.08 373
35 0.10 373
34 0.17 375
37 0,48 380
38 0.53 385
39 0.51 385
40 0.47 380
41 0.44 34635
42 .92 370
43 0.40 365
44 0.35 280
45 .24 375
44 0,17 375
47 0.14 370
48 0.04 360

E-32.
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E-2-3 EPA Method 4 - Moisture Determination
- Raw Field Data
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e

E R D SEm =s

Run Number 5‘/&41‘/&

MIDWEST RESEARCH INSTITUTE

Recorded by E, thited

PRE LIMINARY
Date 4 /29[ MOISTURE DETERMINATION Assisted by
NOTE: Same as Run No.
A. Condensor and/or Silica Gel Method
Barometric Fressure, Pg = _09.00 in. Hg
O Barometer Location Zdea( LAB
Reading Time 8554 by 4sn
OElevation 4200’ (Baromm‘zr s ﬂéi‘mj)
_ Dry Gas vry Gas Impinger
Clack %eteﬁ' Flowmeter Meter Water Volume
Time Reading(cf) | Setting | Temp (°F) (ml)
Firal (442 lyya.iz28 | | 1o /40,5
_ 10O
Initial 1415 |H2, 428 ‘ ' 44 O
Difference Vm =2/ g0 iV// M We =/40, 5
Weight (Grams)
_ Tube No, Final initial Di fference
| H3[. & A7/ ./ /0.7
Total Moisture Adsorbed® Wa = /0' '7
Meter Pressure, Pp % Pm = X9.00 in. Hg
Average Meter Temperature, Tm = 100e3 of
Total Weight of Moisture o
Collected, We + Wa = Wm = 15,20 gm
Moisture Content = __ 100 = 27,09 % by Volume
I +375 PmVam ]
| (Tm+460) W |
B. Wet/Dry Bulb Method
Dry Bulb Temperature = °F
Wet Bulb Temperature = °F
Moisture Content (from Ref. Table) = % by Volume

C. Predetermined Value

% Moisture Basis

MRI - Form P4 (10/72)
E-35
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APPENDIX F

COMPUTER PRINTOUTS FOR TOTAL MASS

F=1 Electrostatic Precipitator Inlet
(EPA Method 5)

F~2 Electrostatic Precipitator Outlet
(EPA Method 17)

F-1







F~1 Electrostatic Precipitator Inlet
(EPA Method 5)
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FILE NAME - ESPILL
RUM & - ESP~I-1-1
LOCATION - IDEAL
DATE - $-2-81
FROJECT # ~ 4892-1.03

INITIAL METER VOLUME (CURBIC FEET)=
FINaL METER VOLUME (CUBIC FEET)=
METER FACTOR= 1.02

NET METER VOLUWME (CUBIC FEET!=

GAS VOLUME (DRY STAMDARD CUBIC FEET)=

EARDMETRIC FRESSURE (IM, HG)=
STATIC FPRESSURE (INCHES H20)=

FERCENT. DXYGEN=
FERCENT CAREON DIOXIDE=
MOISTURE COLLECTED (ML)=
FERCENT WATER=

AVERAGE HMETER TEMPERATURE (F.)=
AVERAGE DELTA H {(IN. H20)=
AVERAGE DELTA P (IN., HZ0)=
AVERAGE STACK TEMPERATURE (F.)=

DRY MOLEGULAR WEIGHT=
WET MOLECULAR WETIGHT=

AVERAGE SAUaARE ROAT OF DELTA P (IN., H20)=
4 ISOKINETIC=

FITOT COEFFICTENT=
SAMFLING TIME (MINUTES)=
NOZZLE DIAMETER (INCHES)=
8TACK AXIS F1 (INCHES)=
STACK AXIS #2 (INCHES)=
CIRCULAR STHCK

STalK AREA (SQUARE FEET)=

BTACK VELOCITY C(ACTUAL, FEET/MIN)=

FLOW RATE (ACTUAL, CUBIC FT/MIN)=

FLOW RATE (STANDARD, WET, CUBIC FT/MIN)=
FLOW RATE (5TaNDaRrD, DRY, CUBIC FT/MIN)=

FARTICULATE LOADRDIMG ~ FARTIAL CATCH

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (GR./S8CF)=
FARTICULATE LOADIMG, ACTUAL {(GR./CU. FT,)=
EMIBSTION RATE (LEBAHR)=

FARTICULATE LOADING - TOTAL CATCH TINCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY S8TD. (GR./BCF)=
FARTICULATE LOADING, ACTUAL (GR,/CU. FT,)=
EMISGION RATE (LEB/HR)= el
FERCENT THFINGER CATCH= F-6

S42.900
549,010

&, 3232

&, 023

28.89
-5480

8,30
20.30
58.8
31 .50

a5
0.21
0,59

391.3

31580
27,303

0.7664
105,4

0.8400
12.0
0.2500
R6.00
84,50

44,244

3,455
152,884
0,212
51,798

38.42377
28,2470
394973
S2032.70

IMFINGERS

38.4277
Q. 24710
39.4973
52032.70

0.0




¥ ®x METRIC UNITS x %

FILE MAME ~ ESFI11
RUN # - ESF-I-1-1
LOCATION - IDEAL
DATE ~ S=2~§1
FROJECT # ~ 4892-103

INITIAL METER VOLUME (CUBLE METERS)=
FINAL HETER VOLUME (CUBIC METERS)=
METER FACTOR= 1,02

MET METER YOLUME (CUBTC METERS)=

GAS VOLUME (DRY STANDARD CUBIC METERE)=

EAROMETRIC PRESSURE (MM HG)=
STATIC FRESSURE (MM H20)=

PERCENT OXYGEN=
FERDENT CARBON DIOXIDE=
MOYSTURE COLLECTED (MLo=
FERCENT HWATER=

AVERAGE HMETER TEMFERATURE (C.)=
AVERAGE DELTA H (MM HZ0)=
AVERAGE DELTA P (MM HZ0)=
AVERAGE STACK TEMFERATURE (C.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA P (MM HZ0)=
A ISOKINETIC=

FITOT COEFFICIENT=
SAMFLING TIME (MINUTES)=
NOZZLE DIAMETER (MM)=

STACK AXIS #1 (METERS)=
STACK AXIS #2 (METERS)=
CIRCULAR STACK

STACK AREA (SQUARE METERS)=

STACK VELOCXTY (ACTUAL, M/MINI=
FLOW RATE (ACTUAL, CUBIC M/MIN)=
FLOW RATE (STANDARD, WET, CUEBIC M/MIN)=
FLLOW RATE (STAMDARD, DRY, CUEBIC M/MIN)=

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT ()=
FARTICULATE LOADING, DRY 8TD. (G/CU., M=
FARTICULATE LOADING, ACTUAL (G/7CU. M.)=.
EMIBSTION RATE (KG/HR)=

PARRTICULATE LOADING -~ TOTAL CATCH INCLUDING

FARTICULATE WEIGHT (6)=
FARTICULATE LOADING, DRY STD. (G/CU, M)=
FARTICULATE 1LOADING, ACTUAL (G/CU, M)=

EMISSION RATE (KG/HR)= —_—
FERCENT TMPINGER CATCH= F-7

15.373

15.546

0.,17&
0.171

733.81
-147.3

8.30
20.30
58.8
31,50

20.3
23.1
14.9
199.4

31.580
27.303

3.8623
10%.4

0.8400
12.10
6. 35

2,438
2.146

4,110

1,053
4,329

2,555

1,750

38.4277
225.3030
71,0350
234622.,.90

IMFPINGERS

38.4277
225.3030
21,0350
23622, 910

0.0




FILE NAME — ESPI11
RUN & - ESP-I-1-1
LOCATION -~ IDEAL
LATE ~ S-2~81
FROJECT & - 4892103

FOINT # DELTA F DELTA H
(IN, H20) (IN, HZ0)
1 060 0,93
2 0,60 0,93
3 0.60 0,93
4 0.55 0,85
FRACTION FINAL WT.
(6
DRY CATCH 103, 1050
FILTER 4, 9837
FRACTION FINAL WT.
(G)
FROBE RINSE 194,3690 1
THFINGERS 0.0000
FROEE RINSE BLANK (MG/ML)=-,02

THPINGER ELANK (MG/MLY=

0

STACK T METER T.
(Fo)  INCGF.Y  OUTCF.)
390 &7 bé
394 49 bb
389 72 &7
392 74 b7
TARE WT. BELAMK WT, NET WT.
(G (63 ()
&7 . 4469 0,0000 35.6578
3.7775 0,0009 1.2060
TARE WT.  VOL, NET WT,
(G (ML) ()
§2,8110  310.0 1.5639
0,0000 0,0 0,0000
7-8

i




lF"ILE MNAME - ESFIZI
RUN # - ESP~T-Z2-1
LOCATION - IDREAL
DATE - 5-4-81
FROJECT # - 4892-L.03

IINITIM- METER VOLUME (CUBIC FREET)= 593.9460
FINAL METER VOLUME (CUBIC FEET)= 600,710
METER FACTOR= 1.02
MET HMETER VOLUME (CURIC FEET)= 4,885
GAS YOLUME (DRY STANDARD CURIC FEET)= 6+ 6BE
BAROMETRIC FPRESSURE (IN. HG)= 28,67
I STATIC FRESSURE (INCHES HZ0Q)= -3.80
FERCENT OXYGEN= 8.29
l FERCENT CAREON DIQXIDE= 21.33
MOISTURE COLLECTEDR (ML)= 63,8
FERCENT WATER= 31.17
lﬁ\UERAGE METER TEHFERATURE (F.)= &b 3
AVERAGE DELTA H (IN. HZ0)= 1.16
AVERAGE DELTA F (IN. Hz0)= 0.63
'FWEZF\'(—\GE STACK TEMPERATURE (F.)= 41 b
DRY MOLECULAR WETIGHT= 31.743
lHET MOLECULAR WEIGHT= 27 .459
AVERAGE SQUARE RODT OF DELTA P (IN. HZ0)= 0.7906
A ISOMINETIC= 114.5
' FITOT COEFFICTENT= 0.8400
SAMFLING TIME (MINUTES)= 1240
NOZZLE DIAMETER (INCHES)= 0.2500
'BT(J\EJI-( AXIS #1 (INCHESG)= Q4.00
8TACK AXIS £2 (INCHES)= 84,50
CIRCULAR BTACK
'ESTMZ‘-I-( AREA (SQAUARE FEET)= 44,244
STAcK VELACTITY (ACTUAL, FEET/MIM)= 3,621
FLOW RATE (ACTUAL, CURIC FT/MIN)= 160,208
lF’l_C]N RATE (STANDARD, WET, CURIC FT/MIN)= ?1,101
FILOW RATE . (STANDARD, DRY, CUEIC FT/MIN)= 62,707

l FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (G)= 42,9944
FARTICULATE LOADING, DRY 8TD. (GR./SCF)= 106.7330
FARTICULATE LOADING, aACTUAL (GR./CU, FT.)= 41,7597
EMISSION RATE (LE/ZHR)= S7358.40

pry

ll'-"{-‘ul'"\"l"ICLJLr‘-‘lTE LOADING ~ TOTVAL CATCH INCLUDRING IMFINGER

FARTICULATE WEIGHT (Gl= 45,9944
lF'Mi‘TICULATE LOADING, DRY 8TD. (GR./SCF)= 1046,.7330
FARTICULATE LOADING, ACTUAL (GR./CU. FT.,d)= 41,7597
EMIGHTION RATE (LEB/HR)= 73840

I FERCENT IMPINGER CATCH= — 0

o3




X % METRILC UNITS x x

FILE NaME -~ ESFIZ1
RUN & -~ EGF~T-Z-i
LOCATION - TDEAL
DATE - 5-4-81
FROJECT % - 48972-L.03

INITIAL METER VOLUME (CURIC METERS)= 16.819
FINAL METER VOLUME (CUBIC METERS)= 17.010
METER FACTDR= 1.02

NET METER VOLUME (CUBTIC METERS)= 0.12%
GAS VOLUME (DRY STANDARD CUEBILIC METERS)= 0,188
BEAROMETRIC FRESSURE (MM HG)= 7EB.22
STATIC PRESSURE (MM HZ0)= =187 .3
FERCENT OXYGEN= H.25
FERCENT CAREON DIOXIDE= 2) .33
MOISTURE COLLECTED (ML= 63.8
FERCENT WATER= 31.17
AVERAGE METER TEMPERATURE (.)= 19414
AVERAGE DELTA H (MM H20)= 29.4
AVERACGE DELTA F (MM HZ0)= 15,9
AVERAGE STACK TEMPERATURE (L, )= 21346
DRY MOLECULAR WEIGHT= 31.743
WET MOLECULAR WETGHT= 27 459
AVERAGE SQUARE ROODT OF DELTA P (MM H20)= 3, 9846
A I8OKINETIC= 114,55
FITOT COEFFICIENT= . 0.8400
SAMPLING TIME (MINUTES)= 120
NOZZLE DIAMETER (MM)= a3
STACK AXIS #1 (METERS)= 2.438
STACK AXIS #2 (METERB)= 2144
CIRCULAR STACK

STACK AREA (S5QUARE HETERS)= 4,110
STACK VELOCITY (ACTUAL, M/MIN)= 1,104
FLOW RATE (ACTUAL, CUBIC M/MIMN)= 4,537
FLOW RATE (STANDARD, WET, CUBIC M/AMIN)= 2,380
FLOW RATE (STANDARD, DRY, CURIC M/MIN)= 1,776

FARTICULATE LOADING -~ FARTIAL CATCH

FARTICULATE WEIGHT (£)= 4%, 9944

FARTICULATE LOADING, DRY 8TD. (G/CU, Mi= 2844 . 76410
FAaRTICULATE LOADING, aACTUAL (GACU. M.)= P, 7 A5
EMITEETON RATE (KGAHR)= 26040.,70

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINGERS

H

FARTICULATE WEIGHT ()= 45 . 9944
FARTICULATE LOADING, DRY STD. (G/CU, M)=  244,7540
FARTICULATE LOADING, ACTUAL (G/CU, M= 95,7645
EMISSION RATE (KG/HR)= Fo10  26040.70

FERCENT IMFINGER CATCH= 0.0




IFILE NAaME - EBFIZ1
RUN # - ESF~I-2-1

l LOCATION - IDEAL
DATE - S5—-4--81
FROJECT % - 4892-1.03

IF'DINT ¥ DELTA F  DELTA H  STACK T METER Te
(IM, HZ0)Y C(IN, H20) (Fe)  IM(F.) OQUT(F.)
1 0,64 1,30 43,0 65 45
' 2 0,75 1.40 416 &7 65
_ 3 0,58 0,98 418 48 &5
4 0,54 0.9% 422 70 &5
FRACTION FINAL WT. TARE WT. BLANK WT. NET WT.
() (G) (G ()
DRY CATCH 111.4070 68,6799 0.0000 42,7274
FILTER 5, 9954 3,8307 0,000 2,1625
FRACTION FINAL WT. TARE WT. VoL, NET WT,
(G (G) (ML) (i)
FROEBE RINSE D7 . 7865 96,6852  160.0 1.1045
TMFINGERS D.,0000 D,0000 0.0 0,0000

FROEBE RINSE BELAMK (MG/ML)=-.02
IMPINGER BLANK (MG/ML)=




FILE NaHME ~ ESPI31
RUN # - ESF-I-3-1
LOCATION - IDEAL
DATE - S5-1-81
FROJECT % - 4892-.03

INITIAL METER VOLUME (CURIC FEET)= wlS.700
FINAL METER VOLUME (CUBIC FEET)= DEA.8210
METER FADTOR= 1,02

MET METER VOLUME (CUBIC FEET)= 11,342
GAs VOLUME (DRY STANDARD CUBIC FEET)= 11.022
BARDMETRIC FRESSURE (IN, MG)= 28,92
STATIC FRESSURE (INCHES HZ0)= -5, 80
FERCENT OXYGEN= 8.30
FERCENT CARBON DIOXIDE= 20.30
MOISTURE COLLECTED (MLi= P81
FERCENT WATER= 29.54
AVERAGE METER TEMFERATURE (F.)= &7 .8
AVERAGE DELTA H (IN. HZ0)= 2,12
AVERAGE DELTA P (IN, HEZ0)= 1,00
AVERAGE STATK TEMPERATURE (F.)= av7.4
DRY MOLECULAR WELGHT= 31,580
WET MOLECULAR WEIGHT= 27,569
AVERAGE SQUARE ROOT OF DELTA P (IN, H20)= 0.,9944
% ISOKINETIC= 1lge S
CRITOT COEFFICIENT= 0.8400
SAMPLING TIME (MIMUTES)= B 1S5.0
NOZZLE DIAMETER (INCHES)= 0.2500
BTACK AXIS #1 (INCHES)= ‘ Q4,00
5TACK AXIS #2 (INCHES)= - 84,50
CIRCULAR STACK

STHCK AREA (SQUARE FEET)= 44,244
STACK VELOCITY (ACTUAL, FEET/MIN)= 4,477
FLOW RATE (ACTUAL, CUBRIC FT/MIN)= 198,074
FLOW RATE (STANDARD, WET, CUEIC FT/MIN)= 116,162

FIL.OW RATE (STANDARD, DRY, CUEBIC FT/MIN)= 81,850
FARTICULATE LOADING ~ PARTIAL CATCH

FARTICULATE WEIGHT (G)= 21.43%4
FARTICULATE LOADING, DRY STD. (GR,/SCF)= 29,9313
FARTICULATE LDADIMG, ACTUAL (GR./CU, FT.)= 12,3435
EMIGSHION RATE (LE/HR)= 20995, 50

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (G)= 21.942264
FARTICULATE LOADING,; DRY 8TD. (GR.,/8CF)= £9.9313
FARTICULATE LOADIMG, ACTUAL (GR./CU, FT.)= 12.3635
EMIGSION RATE (LEBE/HR)= 2099%5.50
FERCENT IMPINGER CATCH= E;ii' 0,0




l ¥ ¥ HETRIC UNITS #x X

FILE NaME - ESPI31
RUN # - ESF-I-3-1

T LOCATION - IDEAL
DATE - 5-1~81
FROJECT # -~ 4892-L03

INITIAL METER VOLUME (CURBILC METERS)= 14.603

FINAGL METER VOLUME (CUBIC METERS)= 14.917
g METER FACTOR= 1,04

NET METER VOLUME (CURIC METERS)= 0,32
IGF\ES VOLUME (DRY STANDARD CURIC HMETERS)= 0.312
¢ BAROMETRIC PRESSURE (MM HG)= 734.57

STHTIC FPRESSURE (MM H20)= =1#A7 s

PFERCENT OXYGEN= 8,30

FERCENT CAREON DIOXIDE= 20,30

MOLSTURE COLLECTED (ML )= 98.1
FERCENT WATER= 29.54

AVERAGE METER TEMFERATURE (C.)= 19,9
SVERAGE DELTA H (MM HZ0)= 23,8
I AVERAGE DELTA P (MM HZ20)= 25.95
AVERAGE STACK TEMFERATURE (C,)= 203.0

DRY MOLECULAR WEIGHT= 31.380
WET HULLLULﬁR WEIGHT= 27,5469

AVERAGE SQUARE ROOT OF RELTA P (MM H20)= 9.0128
A ISOMINETIC= 116.5

FITOT COEFFICIENT= 0.8400
I SAMFLING TIME (MINUTES 15.0
ND’ZLF DIAMETER (MM)= 6,35
STACK &XIS %1 (METERS)= 2,438
' STACK ﬁXI #2 (METERS)= 2,146
CIRCULAR STACK

STACK aAaREA (SQUARE METERS)= 4,110

STaCK VELOCITY (ACTUAL, M/MIN)= 1:.365
FLOW RATE (ACTUAL, CURIC M/MIN)= 9,609
FLOW RATE (STANDARD, WET, CUERIC M/MIN)= 3,289
FLOW RATE (STANDARD, DRY, CUBIL M/7MIN)= 2,318

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WETIGHT (G)= 21.4226
FARTICULATE LOADING, DRY STD. (G/CU. M)= 68,6393
PﬁhllLULATL LOADING, ACTUAL (G/CU. M.)= 28,3524

HIGSION RATE (KG/HR)= T 9531.95

FARTICULATE LOADING ~ TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE WEIGHT (G)= 21,4226
FARTICULATE LOADING, DRY STD. (G/CU. M)= 586393
FARTICULATE LOADING, ACTUAL (G/CU, M)= 28,3524
EMISSION RATE (KG/HR)= F-13  7531.99
FERCENT IMPINGER CATCH= 0,0




FILE MNAME - ESPI31
RUN & - E&BP~I-3-1
LOCATION - IDEAL

DATE —- S-1-81

FROJECT # — 4892-1.073

FOINT # DELTA F DELTA H  STACK T METER T
CIN. HZ0) (IMN. HZ0)  (F,)  IN(F.) OUT(F.)
1 0,95 1,90 394 &3 43
2 1.50 3.00 399 70 63
3 0,93 2.00 400 73 &4
4 0,75 1,70 398 75 b4
5 0,89 2,00 394 78 6%
FRACTION FINAL WT., TARE WT. BELANK WT. NET WT,
(G (G) (@) ()
DRY CATCH 84,9597 48,8882 0,0000 16,0715
FILTER S5, 5274 3,8079 0,0001 1.7194
FRACTION FINAL WT. TARE WT. V0L NET WT.
(G) (G) (ML) ()
FROBE RINSE 214, 0840 210,4590  355,0 3.6317
THFINGERS 0,0000 0.0000 0.0 0,0000
FROEE RIMSE BLANK (MG/ML)==,02 ’
TMPINGER BLANK (MG/MLY= 0
F-14




l FILE NAME — ESFI41
RUN # -~ ESFP-T~4-1
LOCATION - IDEAL
DATE - H-2-81
FROJEGT # - 4892103

THNITIAL METER YOLUME (CUBIC FEET)=
FINAL METER VOLUME (CUBIC FEET):=
METER FACTOR= 1.02
NET METER VOLUME (CURIC FEET)=

ll".-lr-‘:S VRILUME (DRY STANDARD CUBLE FEET)=

BAROMETRIC PRESSURE (IN, HG)=
STATIC PRESSURE (INCHES HZ0)=

FERCENT OXYGEN=
FERCENT CAREON DIOXXIDE==
MOISTURE COLLECTED (Ml)=
FERCENT W&ATER=

AVERAGE METER TEMFERATURE (F.)=
AVERAGE DELTA W (IN, HZ0)=
AVERAGE DEL.TA P (IN., HZ0)=
AVERAGE STACK TEMPERATURE (F.)=

DRY HMOLECULAR WETIGHT=
'HET AROLECUL AR WEIGHT=

AVERAGE BAUARE ROOT OF DELTA P (IN, HZ0)=
4 ISOKIMETIC=

FITOT COEFFICIENT=
SAMPLING TIME (MINUTES)=
NOZZLE DIAMETER (INCHES)=
STACK AXIS #1 (INCHES)=
STACK AXIE #2 (INCHES)=

am CIRCULAR STACK

'SEETF’]CI-( AREA {(SQUARE FEET )=

STACK VELOCITY (ACTUAL, FEET/MIN)=

FILOW RATE (ACTUAL, CUBIC FT/MIN)=

FLOW RATE (STANDARD, WET, CUBIC FT/MIN)=
FLOW RATE (STANDARD, DRY, CUBIC FT/MIN)=

I FARTICULATE LOADING - PARTIAL CATCH

FARTICULATE WEIGHT (3)=
FARTICULATE LOADING, DRY STD. (GR./8SCF)=

FARTICULATE LOADING, ACTUAL (GR./CU, FT.)=

EMISHEION RATE (LE/HR)=

' FARTICULATE LOADING ~ TOTAL CATCH INCLUDING IMFINGERS

PARTICULATE WEIGHT (G)=

l FARTICULATE LOADING, DRY STD, (GR.,/SCF)=
FARTICULATE LOADING, ACTUAL (GR,/CU. ET.)=
EMISSION RATE (LE/HR)= o
FERCENT IMFINGER CATCH= F-15

S60.680
S79.0240

18.707
17 . 499

28.83
—a.80

8,30
20,30
104,%
22,02

85,4

1.25

.79

383.4

31.%580
28,590

0,8%04
9E.8

0.8400
30.0
0.,2500
?65.00
84.50

44, 244

3,839
169,844
1045675

81,4627

39.4946
F4. 7575
16,6958
24314, 40

39,4944
34,7575
146.46958
24314, 40

0,0




* % METRIC UNITE x x

FILE NaME - ESPI41
RUN # - ESF-I-~4-1
LOCATION — IDEAL
DETE - 5-2-81

FROJECT # - 489Z-L03

INITIAL HRETER VOLUHE (CURTC METERS)= 15,874
FIM&L METER VOLUME (CUBRTC METERS)= 16,394
METER FACTOR= 1,02

MET METER VOLUME (CUBYC METERS)= 0,530
Gas VOLUME (DRY STANDARD CUBIC METERS)= 0,495
EAROMETRIC FRESSURE (MM HG)= 732,28
STATIC FRESSURE (MM H20)= ~147.3
FERCENT OXYGEN= 8,310
FERCENT CAREON DIOXIDE= 2030
MOISTURE COLLECTED (ML)= 104,¢
FERCENT WATER= 22.02
AVERAGE METER TEMPERATURE (C.)= Z9.7
AVERAGE DELTA H (MM HZ0)= 31,8 ’
AVERAGE DELTA F (MM HZ0)= _ 20,1
AVERAGE STACK TEMFERATURE (C.)= 1784
DRY MOLECULAR WEIGHT= ' 31,580
WET MOLECULAR WETGHT= 28.5940
AVERAGE SQUARE ROOT OF DELTA P (MM H20)= 4.4875
% ISORKINETIC= : P2.8
FITOT COEFFICIENT= : 0.8400
SEMPLING TIME (MINUTEG)= 30,0
NOZZLE DIAMETER (HH)= 6,35
STACK AXIS #1 (METERS)= Z.,438
STHCH aXIS #2 (METERS)= 2.146
CIRCULAR STACK

5TaCH AREA (SOQUARE HMETERS)= 4.110
STACK VELOCITY (ACTUAL, M/MIN)= 1,170
FLOW RATE (AaCTUAL, CUBIC H/AMIN)= 4,810
FLOW RATE (STANDARD, WET, CUBIC M/MIN)= 2,964
FLOW RATE (STANDARD, DRY, CURIC M/MIN)= 2,311
FARTICULATE LOADING ~ FARTIAL CATCH

FaRTICULATE WEIGHT (Gi= 374946
FARTICULATE LOADING, DRY 8TD, (G/CU. M= 7R.7068
FARTICULATE LOADING, ALTUAL (G/CU., M.)= 38,2874
EMISSTON RATE (KG/HR)= ©11038.80

FARTICULATE L.DADING - TOTAL CaTOH INCLU&ING IMPINGERS

FARTICULATE WEIGHT ()= 39,4944
FARTICULATE LOADING, DRY STD. (G/7CU, M= 7P.70468
FARTICULATE LOADING, ACTUAL (G/7CU. Mi= 38.2874
EMISSION RATE (HG/HR)= "i:ig“ 11038.80

FERCENT IMPIMGER C&TCH= 0.0




' FILE NAME - ESPI41
RUM # — ESF-I-4-1
LOCATION - IDEAL
RATE - S5-2-81
FROJECT # -~ 48%23-1.03

l FOINT # DELTA F  DELTA H  STACK T METER T.
(TN, H20) (IN. H20)  (F.)  INCF.) OUTCF.)
1 0,80 1,40 360 T80 79
2 0,79 1,20 350 83 80
' 3 0,78 1,10 352 85 80
4 0,77 1,10 350 86 81
5 0,77 1,20 34 88 81
I é 0,79 1,30 254 20 87
7 0,77 1,30 342 ¢ 92 813
8 0,79 1,20 357 94 84
' 9 0.83 1,40 360 o5 85
10 0,84 1,20 265 oL 85
FRACTION FINAL WT., TARE WT. BLANK WT. NET WT.
l (G) ) (@) ()
DRY CATCH 104.0240 49,2797 0,0000 34,7447
FTLTER 605035 3, 7680 00,0002 2, 7RES
. FRACTION FINAL WT. TARE WT. VoL, NET WT,
() {6y (ML) (@)
FROBE RINGE 112,6860 110,46740  160.0 2,051
THF INGERS D,0000 0,0000 0,0 0,0000

FROEBE RINSE BLANK (MG/ML)=-,.02
IMPINGER BLANK (MGAMLY= 0

) ._F- 1; —




FILE MAaME - ESPILZ
RUN # - ESP-I-1--2
LOCATION ~ IDEAL
DATE - J-4-81
FROJECT & -~ 4892-L.03

IMITIAL METER VOLUME (CUBIC FEET)=
FIMaL METER VOLUME (CUBIC FEET)=
METER FACTOR= 1.02

NET METER YOLUME (CURIC FEET)=

GAS VOLUME (DRY STANDARD CUEBXC FEET)=

EARGHETRIC FRESSURE (IN. HG)=
STATIC FRESSURE (INCHES H20)=

FERCENT OXYGEN=
FERCENT CaARERON DIOXIDE=
MOTSTURE COLLEUTED (ML)=
FERCENT WATRER=

AVERAGE METER TEMFERATURE (F.)=
AVERAGE DELTA H (IN., HZ0)=
AVERAGE DELTA P (IN, HZ20)=
AVERAGE STACK TEMFERATURE (F.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SRUARE ROOT OF DELTA P (IN. HZ0)=
4 LEOKINETIC=

FITOT COEFFICIENT=
SAMFLING TIME (MIMUTES)=
NOZZLE DIAMETER (INCHES)=
STACK AXIS #1 (INCHES)=
STACK AXIS #2 (INOCHES)=
CIRCULAR S8TaACHK

STACK AREA (SQUARE FRET )=

STACK VELOCITY (ACTUAL, FEET/MIN)=

FLOW RATE {(ACTUAL, CURIC FT/MIN)=

FLOW RATE (STANDARD, WET, CURIC FT/MIMN)=
FLOW RATE (STANDARD, DRY, CUBIC FT/MIN)=

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE HEIGHT (G)=

FARTICULATE LOADING, DRY 8TD. (GR./8CF)=
FARTICULATE LOADIMG, ACTUAL (GR./CU, FT.)=
EMISSTION RATE (LE/MR)=

FARTICULATE LOADTING - TOTal. CATCH INCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY 8TD. (GR./8SCF)=
FARTICULATE LOADRDING, ACTUAL (GR./CU. FT.)=
EHIGETON RATE (LE/HR)= S
FERCENT IMPIMGER CATCH= F-18

1

3

8

614 . 9240
620,890

4.069
T.782

28,72

~3,80

8.25
21.33
146.1
31.50

FE.9
0.82
0.50
366,73

31.743
27414

0.7008
LO®, 6

0.8400
12,0
0,2500
?6.00
84.50

44,244

3,116
137,872
83,3135
G977 071

65,6559
7/4,.86%0
FE.35467
S528.210

IMPINGERS

65,6559
74,8490
72,3867
2928.210

0.0

i




® X METRIC UNITS X

FILE NAME -~ ESFILZ
RUN # - ESF~-I~1-3Z
LDLﬁTIUN - TDEAL
PATE -~ S5~4--81
FHDJFLT F - 4892~103

INITIAL METER VOLUME (CUBXC METERS)=
FIMAL METER VOLUME (CURIC METERS)=
METER FALCTOR= 1,02

NET METER VOLUME (CUBIC METERS)=

Las VOLUME (DRY STANDaARD CUBIC METERS)=

EAROMETRIL FREGSURE (MM HG)=
STATIC PRESSURE (MM H20)=

FERCENMT OXYGEN=
FERCENT CaAREON DRIOXIDE=
MOISTURE COLLECTEDRD (M=
FERCENT WATER=

AVERAGE METER TEMPERATURE (L.)=
AVERAGE DELTA H (MM HZ0)=
AVERAGE DELTA F (MM HZ20)=
AVERAGE STACK TEMFERATURE (C.)=

DRY MOLECULAR WEIGHT=
WET HOLECULAR WELIGHT=

AVERAGE SQUARE ROOT OF DELTA P (MM H20)=
A TSOKINETIC

FITOT COEFFICIENT=

SAMFLING TIME (MINUTES)=
NOZZLE DIAMETER (MM)=

STACK AXIS 41 (HETFFq)m
STACK AXIS #2 (METERS)
CIKCULAR STACK

STACK AREA (SOUARE METERS)=

STaCK VELOCITY (ACTUAL, M/MIN)=

FLOW RATE (ACTUAL, CUBLIC M/MIN)=

FLLOW RATE (STANDARD, WET, CUEIC M/MIN)=
FLOW RATE (BSTANDARD, DRY, CUBIC M/MIN)=
FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (G/CU. Md=  401.0150
FARTICULATE LOADING, ACTUAL (G/CU. M.)= 165.9300
EMISSION RATE (KG/HR)= 38829.80
FARTICULATE LOADING - TOTAL CATCH INCLUDING TMPINGERS
FARTICULATE WEIGHT (6= 65,6559
FARTICULATE LOADING, DRY STD. (G/CU. M)=  401,01%50
FARTICULATE LOADING, ACTUAL (G/CU. )= 65,9300
EMISSION RATE (KG/HR)= F-19 38829.80
ROENT IMFINGER CATCH: 0.0

X

17.413
17.581

0,172
0.164

729 .49
""14703

g8.25%
21.33
lé.1
31.50

.&_.i‘_@/
20.7
12.4
18%.7

31.743

27414

3.59319
109.6

0.8400
1240
b .30
2.438
2.146

4,110
P50
3,904

2,359
1,616

&5, 6559




FILE NAME - ESPIL2
FUM # -~ ESP-I-1-2
LOCATION —~ IDEAL
DATE -~ 5-4-81
FROJECT # - 4892-1.03

FOINT DEL.TA P DELTA H STACK T METER T.
(IM. H20) (IM. H20)D (F o2 TNCF Y OUTCF .
1 0.5 0.8% 350 71 71
2 0,43 1.10 aal 74 71
3 0.42 0,468 368 7é 72
4 0,41 0.63 396 80 7a
FRACTION FIMNAL WT. TARE WT. BLANK WT., NET WT.
(G (G2 (G ()
LRY CaTOH 138.4770 Fo.6%63 0.0000 &1 . 8207
FILTER : b, 272E 3.8233 t.0001 Z.4488
FRAGTION FIMAL WT. TARE WT. VAL, NET WT.
(3 (G (ML (G)
FROBE RINSE P7 743 Ph. 3609 170.0 1.38464
IHFINGERS 0.,0000 0.0000 0.0 g.0000

FROEBE RINGE BLAMEK (MG/ML)=-,02
TMFINGER BLANK (MG/ML)Y= 0

F-20
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l FILE NAME - EGPFIZZ
RUN # - EGP~I-2-2
LOCATION — IDEAL
RDATE - &-5-81
FROJECT # - 489203

INITIAL METER VOLUME (CUBIC FEET)=

FIMAL METER VOLUME (CUBIC FEET)=

METER FACTOR= 1.02

NET METER VOLUME {(CUBIC FEET)=
'l".-}lf‘i&? VOLUKME (DRY STaANDARD CURBIL FEET?

BEAROMETRIC FRESSURE (IN. HG)=
' STATIC FRESSURE (INCHES HZ0)=

FERCENT OXYGEN=

l FERCENT CAREON DIOXIDE=
MOTSTURE COLLECTED (Ml)=
FERCEMT WATER=

AVERAGE METER TEMPERATURE (F.)=
AVERAGE DELTA H (IN, HZ0)=
AVERAGE DELTA P (IN., HZ0)=
AVERAGE STACK TEMFERATURE (F.)=

DRY MOLECULAR WEIGHT=
lNIET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTA P (IN,
4 ISOKINETIC=

FITOT COEFFICIENT=
SAMFLLING TIME (MINUTES)=
NOZZLE DIAMETER (INCHES)=

ISTACH AXIS #1 (INCHES)=
STACK AXIE #2 (INCHES)=

= CIRCULAR STACK

ISTF":CH AREA (SQUARE FEET)=

STaCH VELOCITY (ACTUAL, FEET/MIN)=
FLOW RATE (ACTUAL, CUBIC FT/MIN)=

H

20)=

FLOW RATE (8TANDARD, WET, CUBIC FT/MIM)=
FLOW RATE (STAND&RD, DRY, CUBIC FT/MIN)=

l FARTICULATE LOADING - FPARTIAL CATCH
FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, ACTUAL (GR./CU.
CEMISSTON RATE (LE/HR)=

' FARTICULATE LOADING, DRY STD. (GR./85CF)=

FT,.)=

657 .3210
&6%L. 220

8.772
8.456

28.088
“‘5080

8.20
21.33
B0.0
30.82

71.0
1.88
0.63
348.3

31.743
27.507

0.793%
8.1

0.8400
12,0
0.2970
94.00
84.50

44,244

3,474
153,705
95,488
66,055

38.2747
A49.7048
29.99437
39459.00

l FARTICLATE LOADRDING - TOTAL CATCH INCLUDING IMFPINGERS

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (GR./8CF)=

FARTICULATE LOADING, ACTUAL (GR,/CU,
EMISSTIONM RATE (LB/HR)=
I FERCENT IMFIMGER CATCH=

FT.)=

38,2747
69,7048
29.9437
39439, 00

2.0
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FILE NaME - ESPIZ2
RUM # - ESP-I-2-2
LOCATION - IREAL
LATE - &5-5-81
FROJECT # — 4892-1.03

IMITIAL WMETER VOLUME (CURIC METERG)= 18.613
FINAL METER VOLUME (CUBRIC METERS)= 18.854
METER FACTOR= 1.02

NET METER VOLLUHE (CURBIL METERS)= 0.248
EAS VOLUME (DRY STAMDARD CUBIC METERS)= 0,239
BAROMETRIC FRESSURE (MM HG)= 7F33.99
STATIC FRESSURE (MM HZ0)= =147 .G
FERCENT OXYGEN= 8,29
FPERCENT CAREON DIQXIDE= 21.33
MOISTURE COLLECTED (ML)= 80.0
FERCENT WATER= 30.82
AVERAGE METER TEMFERATURE (C.)= 21.7
AVERAGE DELTA H (MM H20)= 47 . &
AVERAGE DELTA F (MM HZ0)= 14.0
AVERAGE STACK TEMPERATURE (G.)= 175.7
RPRY MOLECULAR WEIGHT= 31.743
WET MOLECULAR WEIGHT= 27507
AVERAGE SQUARE ROOT OF DELTA F (MM HZ0)= 37991
X ISOMIMETIC= ?8.1
FITOT COEFFICIENT= : 0.8400
SAMFLING TIME (MINUTES)= 12,0
NOZZLE DIAMETER (MH)= 7,04
STACK AXIS #1 (METERS)= 2,438
5TACK AXIS #2 (METERS)= 2:146
CIRCULAR STACK

STACK AREA (SRQUARE METERS)= 4,110
5TACK VELQCITY (ACTUAL, MAMINI= 1,059
FLOW RATE (ACTUAL , CUBIC M/MIN)= 4,302
FLOW RaATE (STANDARD, WET, CUEIC M/MIN)= 2,704
FLOW RATE (STANDARD, DRY, CUEBIL M/MIN)= 1,870

PARTICULATE LOADIME - FARTIAL CATCH

FARTICULATE REIGHT ()= - 38.2747
FARTICULATE LOADING, DRY STD. {(G/CU. M= 159.8490
FARTICULATE LLOADRDING, ACTUAL (G/GU, M.d= &B. 6676
EMISEION RATE (KG/HR)= 17914.40

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (Gi= 38.2747
FARTICULATE LOADING, DRY STD. (G/CU. M= 15%.8490
FARTICULATE LOADING, ACTUAL (G/CU, MI= B EE7S
EMISEION RATE (KGAHR)=  ——— — 17914.40

FERCENT IMFINGER CATCH= F-22 0.0




IF'ILE NAME -~ ESPI2Z
RUN # ~ ESF-I-~2-72
LOCATION - IDEAL
DATE - S=-5-81
FROJECT # - 4852-1.03

l FOINT 4 RELTA F DELTA H
(IN. HZ0) (IM. HZ02
1 0,862 1.%20
2 0.60 1.70
3 0,462 1.80
4 0,68 2,10
FRACTION FINAL MWT.
(G
PRY CATOH 110.1860
FILTER 6.8101
FRACTION FINAL WT.
(G
FROEE RIN%E Fh. 1453
THPINGERS 0.0000

FROBE hJN&L BLANK (MG/ML)=—.02
THMFINGER RBLANK (MG/ML)= 0

STACK T . METER T.
(F o IN(F. Y OUTCF.)
345 a9 &9
352 71 &
348 74 70
348 74 70
TARE WT. ELANK WT. NET WT,
(G) (G) ()
79393 0.0000 34,2471
3.7800 0.,0003 3.0298
TARE WT. VoL.. NET WT.
(7 (ML) (G
P3.1499 120.0 0,9978
0.0000 0.0 T.0000
F-23




FILE NaME - ESFPI3ZZ
RUN % - ESF-I-3-2
LOCATION - TREAL
DATE - H-5-81
FROJECT & - 4892~103

INITIAL METER VOLUME (CUBIL FEET)= &35,250
FIMAL METER VOLUME (CUBIC FEET)= &6 . 5360
METER F&aCTOR= 1,02

MET METER VOLUME (QUEBTC FREETY= 11.%936
A VOLUME (DRY STAMDARD CURIC FEET)= 11.084
EAROHETRIC PRESSURE (IM, HG)= 28.82
STRTIC FRESSURE (INCHES HZ20)= —5+80
FERCENT DOXYGEN= B.25
FERCENT CAREBOM DIOXIDE= 21.33
MOLSTURE COLLECTEDR (ML)= 1063
PERCENT WATER= Al.17
AVERAGE METER TEMFERATURE (F.)= 724
AVERAGE DELTA H (IN. H20)= 1.37
AVERAGE DELTA F (IM., HZ0)= 0.93
AVERAGE STACK TEMPERATURE (F.)= 3725
DRY MOLECULAR HEIGHT¥ Al 743
WET HMOLECULAR WEIGHT= 27 . 459
AVERAGE SQUARE RODT OF DELTAS P (IN. HZG)“ 0.92615
A ISOKINETIC= 101.4
FITOT COEFFIGIENT= 0.8400
SHEMPLING TIME (MINUTES)= . 18,10
NOZZLE DIAMETER (INCHEB)= 0.2%00
5TACK AXIS #1 (INCHES)= ?6,00
STACK AXIE #2 (INCHES) = 84,50
CIRCULAR STACK

STACK AREA (SQUARE FEET)= 4. 244
STACK VELOCITY (ACTUAL, FEET/MIM)= 4,281
FLOW RATE (ACTUAL, CUBLD FT/MIM)= 189,388
FLOW RATE (STANDARD:; WET, CUBIC FT/MIN)= 113,988

FLLOW RATE (STANDGRD, DRY, CUBIC FTAHIN)= 78,454

FARTICULATE LOADING - PARTIAL CATOH

FARTICULATE WETGHT (Gr= 28.1837
FARTICULATE LOADING, DRY S8TR. (GR./GCF)= 39,2648
FARTICULATE LOADING, ACTUAL (GR./CU. FT.2=  146.2589
EMISSTON RATE (LEAHR)= : 2639%.410

FARTICULATE LOADING —- TOTaL CATCH INCLUDING IMPINGERS

FARTICULATE WEIGHT (Gi= 28.1837
FARTICULATE LOADING, DRY STD. (GR./SCFI= 3P, 2648
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 18.2589
EMIGSION RATE C(LEB/HR)= 26399, 40
FERCENT IHMFINGER CATCH= 30 0.0



X X METRIC UNITS x =

FILE NAME - ESFISZ
KUN # — ESF-I-3-2
LOCATION - IDEAL
DATE ~ S-5-81
FROJECT # - 4892-1.03

INITIAL METER VOLUME (CURIC METERS)=
FINAL METER VOLUME (CURIC METERS)=
METER FACTOR= 1.02

NET METER VOLUME (CURIC METERS)=

GAag VOLUME (DRY STANDARD CUERIC METERS)=

BAROMETRIC FPRESSURE (MM HG)=
ISTﬁTIC FRESSURE (MM H20)=

FERCENT OXYGEN=

FERCENT CARBON DIOXIDE=
I MOISTURE COLLECTED (ML=

PERCENT WATER=

AVERAGE METER TEMFERATURE (C,)=
AUERAGE DELTA H (MM H20)=
AVERAGE DELTA F (MM HZ0)=
AVERAGE STACK TEMPERATURE (0.)=

DRY MOLECULAR WEIGHT=
WET HOLEGULAR WEXGHTs=

AVERAGE SAUARE ROOT OF DELTA P (MM H20)=
£ TSOKINETIC=

FITOT COEFFICYENT=
SAMFLING TIHME (MINUTES)=
NOZZLE DIAMETER (MM)=
STACK AXIS #1 (METERS
8TaACK AXIS8 42 (METERS
CIRCULAR STACK

STmCK AREA (SQUARE METERS)=

=
N

5TACK VELOCITY (ACTUAL, MAMIN)Y=
FLOW RATE (ACTUAL, CUBIC HM/MIN)=
FLOW RATE (STANDARD, WET, CUEIC M/MIN)=
FLOW RATE (STANDARD, DRY, CURIC M/MIN)=

PARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT (G)= :
FARTICULATE 1LOADIMNG, DRY STD. (G/7CU. M)=
FARTICULATE LOADING, ACTUAL (G/CU. M.)=
EMISSTON RATE (KG/HMR)=

FARTICULATE WEIGHT (G)=
FARTICULATE LDADING, DRY STD. (G/CU, M=
FARTICULATE LOADING, ACTUAL (G/7CU. M)=

EMIGEION RATE (KG/AHR)= F-25
FERCENT IMFINGER CATCH=

17.988
18,308

0.327
0,313

732.03
=147.3

8,25
21.33
1046.3
31.17

22.5

34,7

23.5

18%9.2

31.743

27 .489

4,8459
1016

0.8400
18.0
6.+35

2,438
2.144

4,110

1,305
5:363
3,228

2,222

28.1837
20,0432
37 . 2853
11985.40

28,1837
P0.0432
37,2853
11985.40
0.0

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMFINGERS



FILE Na&aME - ESPI32
RUN # - ESF-I-3-2
LOGUATION — IDEAL
DATE ~ 5-5-81
FROJECT # - 4892-L.03

FOINT # RELTA F DELTA H STaCK T METER T.
(LM, HZ20) (IN. HZ0) (Fa.2 INCF.  OUT(F.)
1 0.85 1.40 380 a9 &%
2 0.77 1.00 386 72 &9
3 0.95 1.50 370 74 a9
4 0.9% 1.30 369 78 70
] 1,00 1.50 357 79 70
& 1.00 1.50 273 2o 70
FRACTION FIMAL HWT. TARE WT. BLANK WT., NET WT.
(G2 (G () ()
DRY CaTLH 91.8343 &7 3974 0.0000 24,4869
FILTER S,84853 3.8314 0.0003 2.0334
FRaCTION FINAL WT. TARE WT. Val.. NET WT.
() (G [y (G
FROBE RINSE ?8.1810 P& 0I09 1855,0 16632
ITHPINGERS b.0000 p.0000 0.0 0.0000

FROEBE RINSE BELANK (MG/ML)=-.02
THREINGER BLANK (MG/MLY= 0

F-26
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FILE NAME — ESFI4Z
RUN # -~ E&SF-I-4-2
 LOCATION - IDEAL
DATE - S5-46-81

i FROJECT % - 4892-1.03

TINITIAL METER VOLUME (CUBIC FEET)= &78.900
FINAL METER VOLUME (CUBTC FEET)= APl 820
lHETEZFi: FaACTOR= 1,02
NET METER VOLUME (CUBIC FEET )= ' 12.770
GAS VOLUME (DRY STANDARD CUBIC FEET)= 12,470
IDF\I"\DHFTRIF‘ FRESSURE (IN, HG)= 28.87
STATIC FRESSURE (INCHES HZ0)= ~3.80
FERCENT OXYGEN= g8.00
FERCENT CAREON DIOXIDE= Z21.00
MOTISTURE COLLECTEDR (Ml)= 122.5
IF'EFR:CENT WATER= 31.63
AVERAGE METER TEMFERATURE (F,)= 63,3
AVERAGE DELTA H (IM, HZ0)= 1.33
AVERAGE DELTA P (IM, HZ0)= 0,84
AVERAGE STACK TEMPERATURE (F,)= 35%50.9
DRY MOLECULAR WEIGHTs 31 . 680
WET MOLECULAR WEIGHT= 27 . 35
AVERAGE SOQUARE ROOT OF DELTA P (IN. H2Z0)= D.?141
I “ ISOKINETICS 102.4
FITOT COEFFICIENT= D.8400
: SAMPLING TIME (MINUTES)= 21,10
lNCIZZLEZ DIAMETER (INCHES)= Uo:...\JUU
STACK AXIS #1 (INCHES)= 26,00
e STACK AXIS #2 (INCHES)= 84.50
' CIRCULAR STACK
ETACK AREA (SQUARE FEET)= 44,244
STACK VELDOCITY (ALTUAL, FEET/MIM)= 4,020
FLLOW RATE (ACTUAL, CUBIC FT/MIN)= 177,880
FLOW RATE (STANDARD,; WET, CUBIC FT/MIN)= 110, :||.3
FLOW RATE (STANDARD, DRY, CUBIC FT/MIM)= 75,28

FARTICULATE LOADING - PARTIAL CATCH

FARTICULATE WEIGHT (G)= 58,8059
FARTICULATE LOADING, DRY STD. (GR,/SCF)= 72,6211
FARTICULATE LOADING, ACTUAL (GR,/CU. FT.)= 30.7222
EMISHEION RATE (LE/HR)= 448352,710

FARTICULATE LOADING  — TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE WEIGHT (G)= 58,8059
FORTICULATE LOADING, DRY STD. (GR./80F)= 72,6210
FARTICULATE LOADING, ACTUAL (GR./CU, FT.)= 30,7222
EMISSION RATE (LE/HR)= e AGBS2. 7D

FERCENT IMPINGER CATCH= F-27 0,0




¥ % METRILC WNITE ® x

FILLE NaHME - ESFI42 -
RUN # - ESP-I-4-2
LOCATION ~ IDEAL
DATE - Z-6-81
FROJECT # - 4892-L.03

INITIAL HETER VOLWUHE (CUBIC METERS)=
FINAL METER YOLUME (CURIC METERS)=
METER FACTOR= 1.02

NET HMETER VOLUME (CURIL HETERE)=

Ga8 VOLUME (DRY STAMDARD CUBILC HMETERS)=

BAROMETRIC FPRESSURE (MM HG)=
STATIC FRESSURE (MM HZ20)=

FERCENT DXYGEN=

PERGENT CAREOM DIOXIDE=
HOTSTURE COLLECTED (ML=
FERCENT WATER=

AVERAGE METER TEMPERATURE (C.)=
AVERAGE DELTA H (MM H20)=
AVERAGE DELTA P (MM HZ0)=
AVERAGE STACK TEMFERATURE (C.)=

[RY MOLECULAR WEIGHT=
WET MOLECULAR WELIGHT=

AVERAGE SAUARE RODT OF DELTA P (MM HZ0)=
Z ISOKINETIC=

FITOT COEFFICIENT=

SAMPLING TIME (MIMUTES)=
NOZZLLE DIAMETER (MM)=

STACK AXIE5 F1 (METERS)=
STACK AXIS %2 (METERS)=
CIRCULAR STACK

STACK AREA (SQUARE METERS)=

STaACK VELOCITY (ACTUAL, M/AMINY=
FLOW RATE (ACTUAL, CUBIC M/HIN)=
FLOW RATE (STANDARD, WET, CURIC M/MINY=
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)=

FARTICULATE LLOADING — PARTIAL CATCH

FARTICU-ATE WEIGHT (Gi=

FARTICULATE LOADING, DRY &TD. (G/CU. M=
FARTICULATE LOADING, ACTUAL (G/CU. M.)=
EMISSTON RATE (KG/HR)=

19.224

19.578

0.362.
0,353

733.30
—147 .8

8.00
Z21.00
122,58

31 .63

17 .4
337
21.2

1771

31.480
27.353

4.6069
102.4

0.8400
21 .0
6o 35

2.438
22146

4,110

1,285
9,037
3,118

25132

S8.8059
Léd G371
70,4530
21271.10

FARTICULATE LOADING - TOTAL CATCH TINCLUDING ITMFINGERS

FARTICULATE WEIGHT (&)=
FARTICULATE LOADRING, DRY 8TD. (G/CU. M)=
FARTICULATE LOADING, aCTUAL (G/CL. M=

FERCENT IMFIMGER CATCH=

EMISSION RATE (KG/HR)= F-28

wg.805%
164.533710
70,4530
21271.10

0.0
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FILE MNAME

LOCATION ~
- DATE -~ -4~

o FROJECT

I FOINT #

.’

' FRACTION

N e RN

DRY CATOH
FILTER

FRACTION

IMFINGERS
FRORE
IMFINGER

FROEBE RINSE

RINGE
Bl

- ESFI42
RUN # - ESF-

T~4~2
IDEAL
81

CDELTA P

(I, HZ
0.86
0.82
0.83
0.81
0,82
0.84
0.87

ELANK
ANK

- A4892~1.03

RELTA H STACK T METER
0> (INe “20) (Ft) IN(Fa) 0
1.50 345 &0
1.30 3564 G2
1.20 340 635
1.30 362 &7
1.30 353 &9
1.30 349 70
1.40 351 71
FIMAL WT. TARE WT. BLANK WT,
() (G (G)
121.8080 46.7895 0.0000
3.2137 3.8003 0.0003
FINAL WT. TARE WT. VoL..
() (G (ML)
9%.3505 PU. 46798 1460.0
D.0000 0.0000 0.0
(MG/AMLY==—,02

(MG/MLY= D

F-29

TO
UTC(F L)
59
59
il
40
61
b2
62

NET WT.,
(G
Sh.0189
011312

NET WT,
(G

B+ HTA9

f.000a0







P-2 Electrostatic Precipitator Outlet
(EPA Method 17)
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FILE MaME - ESPOLLC
RUN # - ESF-0-1-1-0
LOCATION - IDEAL
DATE - S5-&6—-81
FROJECT % - 4892-103

“INITIAL METER VDLUME (CURBRIC FEET)= 617,135

FINAL METER VOLUME (CUBIC FEET)= 665, 643
METER FACTOR= 1.0%58

NET METER VOLUME (CUBIC FEET)= 51,321
GAS VOLUME (DRY STANDARD CUBIC FEET)= 47,594
BARDMETRIC PRESSURE (IN. HG)= 28,87
STATIC PRESSURE (INCHES HZ0)= ~&440
FERCENT DXYGEN= 8,00
FERCENT CAREON DIOXIDE= 19,00
MOISTURE COLLECTED (Ml)= 424,72
FERCENT WATER= 29,57
AVERAGE METER TEMFERATURE (F.)= P1.5
AVERAGE DELTA H (IN, HZ0)= 1,68
AVERAGE DELTA F (IN, H20)= 0,10
AVERAGE STACK TEMPERATURE (F.)= 337, 9
DRY HMOLEQULAR WEIGHT= 31.360
WET MOLECULAR WEIGHT= 27 410
AVERAGE SQUARE ROOT OF DELTA F (IN. H2Z0)= 0.3224
% ISOKIMETIC= ) 1035
FITOT COEFFICIENT= 0. 840D
SAMPLING TIME (MINUTES)= 70,0
NOZZLE DIAMETER (INCHES)= 0.,4400
GTACK AXIS #1 (INCHES)= 108,00
STACK AXIS #2 (INCHES)= 107 .88
RECTANGULAR STACK _

STACK AREA (SOUARE FEET)= 80,906
STACK VELOCITY (ACTUAL, FEET/MIN)= 1,406
FLOW RATE (ACTUAL, CUEBIC FT/MIMN)= 113,765
FLOW RATE (STANDARD, WET, CUETIC FT/MIN)= 71,460
FLOW RATE (S8TANDARD, DRY, CUBIC FT/MIN)= 50,331

FARTICULATE LOADING ~ FARTIAL CATCH

FARTICULATE WETGHT (Go= 0.,0232
FARTICULATE LOADING, DRY STD. (GR./5CF)= 0.007%9
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 0.0033
EMISSION RATE (LE/HR)= 3. 24

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINMGERS

FARTICULATE WEIGHT (G)= 0.0232
FARTICULATE LOADING, DRY S5TD. (GR./SCF)= D.007%

FARTICULATE LOADING, ACTUAL (GR,/7CU. FT.)= 0.0033

EMISSGLON RATE (LEBAHR)= 3.24
FERCENT IMPINGER CATCH= 0.0

F-34




¥ X METRIC LINITS % X

FILE MNaME - ESFOL10
| RUN % - ESP~-0-1-1-C
LOCATION — IDEAL
DATE - 5-6-81
FPROJECT F ~ 4892-1.03

CINITIAL METER VOLUME (CUBLLC HETERS)=
FINAL METER VOLUME (CUBTC METERS)=
METER FACTOR= 1,058
MET METER VOLUME (CUBIC METERS)=

'GQS VOLUME (DRY STANDARD CUERLC METERS)=

BARDMETRIC FRESSURE (MM HG)=
STATIC PRESSURE (MM HZD)=

FERCENT OXYGEN=
FERCEMT CARRON DIOXIDE=
MOISTURE COLLECTED (ML)=
FERCENT WATER=

AVERAGE HETER TEMFERATURE (C,)=
AVERAGE DELTA H (MM HZ0)=

B AVERAGE DELTA B (MM HZ0)=

- AVERAGE STACK TEMFERATURE (C.)=

IDRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SGUARE ROOT OF DELTA F (MM HZ0)=
B ISOKINETIO=

FITOT COEFFICIENT=
l SAMPLING TIME (MINUTES)=
NOZZLE DIAMETER (MM)=
STACK AXIS #1 (METERS)=
STACK &XIS #2 (METERS)=
RECTANGULAR STACK
STACK AREA (SQUARE METERS)=

STACK VELOCITY (ACTUAL, M/MIN)=
FLOW RATE (ACTUAL, CUEBIC M/MIN)=
FLOW RATE (STANDARD, WET, CUBRIC M/7MIN)=
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)=

FARTICULATE LOADING -~ FPARTIAL CATCH

FARTICULATE WEIGHT (G)=
FARTICULATE LDADING, DRY STD. (G/CU. M)=
FARTICULATE LODADING, ACTUAL (G/CU., M.)=
EMISSION RATE (KG/7HR)=

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (G/CU. M)=
FARTICULATE LOADING, ACTUAL (G/CU, M)=

lEMISSIDN RATE (KG/HR)= Foa5
FERCENT IMFINGER CATCH=

17.475
18.848

1.453
1.348

733.30
~1&82.6

8.00
19.00
424,22

29.57

33,1
4246
206
1469.9

31.360
27 .410

1.6248
103.5

0.8400
0.0
11.18
2,743
2.740

7,916

/REY
3,221
2,024
1,425

0.0232
0.0172
0.0074

1.47

0.,0232
0.0172
0.0074
1.7
0.0

FARTICULATE LOADING ~ TOTAL CATCH INCILUDING IMPINGERS




FILE M&ME - ESPO11C
RUN # -~ ESF-0-1-1-C
LOCATION - IDEAL
PATE - 5-4-81
FROJECT & -~ 4892-~03

FOINT & DELTA P~ DELTA H STHCK T METER
(IN, HZ0Y (IN. HED0) (F a3 INCF.Y O
1 0.08 1338 340 80
2 .11 1,60 335 839
3 D.10 1.70 340 P
4 0.11 1.20 339 100
] 0.12 1.90 330 102
& 0.11 1,70 345 110
7 .10 1.40 340 110
FRACTION FINAL WT. TARE MWT. BILANK WT.
(G) (G) ()
DRY CATCH 0.0000 0.0000 0.0000
FILTER l.6017 1.58146 0.0002
FRACTION FINAL WT. TARE WT. YDl »
' () (3) (ML)
FROBE RINSE 65,8213 65,8185 15.0
IMFINGERS 0.0000 p.oQnn 0.0

FROEBE RIMNSE BLANK (MG/ML)
IAPINGER RLANK (MG/MLL)= 0

= 2

F-36
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'FIL.E NAME ~ ESFOZI
RUN & - ESPF-0-2-1
LOCATION — IDEAL
DATE - $-1-81 _
FROJECT # - 4892--L03

lINITIP&L METER VOLUME (CUBIC FEET)= 541.422

FIMAL METER VOLUME (CUBIC FEET)= 623.403
METER FACTOR= 1.011

INET METER VOLUHE (CUBIC FEET)= BZ.,681
GAS VOLUME (DRY STANDARD CURIC FEET)= 77 .836
BEAROMETRIC FRESSURE (IN., HG)= 20.92

IST#\TIC FRESSURE (INCHES H20)= —&.+40
FERCENT DXYGEN= 8.33
FERCENT CARBON DIOXIDE= 17 .67
MOLSTURE COLLECTED (ML)= H11.0
FERCENT WATER= 23.562

lr-'-‘nVEl-"\‘(-\f.-}EZ METER TEMFERATURE (F.)= BE.9
AVERAGE DELTA H (IN, H20)= 0.74
AVERAGE DELTA P (IN, HZ0)= 0.04

'FNEF\'P!'}}EZ STACK TEMPERATURE (F.2)= 349 .4
DRY HMOLECULAR WEIGHT= 31.140
WET MOLECULAR WELIGHT= 28,002
AVERAGE SQUARE ROOT OF DELTA P (IN, H20)= 0.2493
A LGUOKINETIC= 108.,8

‘_II‘:'ITUT COEFFICIENT= 0.8400
SAMPLING TIME (MINUTES)= 180.0
NOZZLE DIAMETER (INCHES)= 0.,3770
STACK aXIS &1 (INCHES)= 108.00
STACK AXIS &2 (INCHES)= 107.88
RECTAMGULAR STACK

'STQCH AakEA (SQUARE FEET)Y= B0.9206
STACK VELOCITY (ACTUAL, FEET/MIN)= 1,084
FLOW RATE (ACTUAL, CUBIC FTY/MIN)= B7,527
FLOW RATE (STANDARD, WET, CUELIC FT/MIN)= 54,287
FLOW RATE (STANDARD, DRY, CUBIC FT/HINY= 41,466

lF‘ARTICLJLaﬁTE LOADING - PARTIAL CATCH

FARTICULATE WEIGHT (G)= 0.0305
FARTICULATE LOADING, DRY STD. (GR./SCF)= 0.0080
PARTICULATE LOA&ADING, ACTUAL (GR./CW, FT.)= 0.0029
EMHISSION RATE (LE/HR)= 2.14

'F:'ﬂl-'\'TICUL.PuTE LOADING — TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (Gi= 0,0305
FARTICULATE LOADING, DRY STD. (GR,/8CF)= 0.0060
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= D002
EMISSTION RATE (LE/HR)= 2.14

l FERCENT IMFIMGER CATCH= F-37 0.0
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X ® METRIC UNITS x X l
FILE NAME - ESFOZ1
RUN # - ESP-0-2-1
LOCATION - IDEAL
DAETE —~ S5-1-81
FROJECT & - 4892~1.03 '
INTTIAL METER VOLUME (CUBIC METERS)= 15,3387
FINAL METER VOLUME (CUBIC METERS)= 17,602
METER FACTOR= 1,011
NET METER VOLUME (CUBTC METERS)= 2.341
EAS VOLUME (DRY STANDARD CUBIL METERS)= 2.204 '
BEAROMETRIC PRESSURE (MM HG)= 734.57
STATIC PRESSURE (MM M2D0)= —~l6Z.6
FERCENT QXYGEN= 8,32 I
FERCENT CARBON DIOXIDE= 1747
MOISTURE COLLECTED (ML)= Sll.0
FERCENT WATER= 2362 I
AVERAGE METER TEMPERATURE (L.)= 28.3
AVERAGE DELTA H (MM HZ0)= 18,9 I
AVERAGE DRELTS P (MM HZ0)= 1.4 _
AVERAGE STACK TEMFERATURE (C,)= 1746.4
DRY MOLECULAR WEIGHT= 314160 I
WET MOLECULAR WEIGHT= 28.052
AVERAGE SQUARE ROOT OF DELTA B (MM H20)= - L. 2566 I
A ISOHINETIC= 108.8 j
FITOT COEFFICIENT= 0D.8400
SAMPLING TIME (MINUTES)= _ 180,10 l
NOZZLE DIAMETER (MM)= ?.08
STACKH AXIS #1 (METERS)= 2,743
STACK AXIS #2 (HMETERS)= Z.740 '
RECTANGULAR STACK
STACK AREA (BQUARE HMETERS)= 7S94
GTAaCK VELOCITY <(ACTUAL, M/MIND= 330 l
FLOW RATE (ACTUAL, CURIC M/MIN)= 2,478
FLOW RATE (STANDARD, WET, CUBIC MAMIN)= 1,537
FLOW RATE (STANDARD, DRY, CUEBEIC M/MIN)= 1,174 l
FARTICULATE LOARING - FARTIAL CATCH
FARTICULATE WEIGHT (Gi= 0,0309 .
FARTICULATE LOADING, DRY $TD., (G/CU, M)= 0.0138
FARTICULATE LOADING, ACTUAL (G/CU, M.)= 0008664
EMISSION RATE (KG/HR)= 0,27 I

FARTICULATE LOADING -~ TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE WELGHT (G)= 0.,0305
FARTICULATE LD&DING, DRY STD. (G/CU, M= 0,0138
FARTICULATE LOADING, aCTual (G/CU, M= B.00464

EMISSION RATE (KG/HR)= F-38 0.97
FERCENT IMPINGER CATCH= 0.0




lF’ILE NaME ~ ESFOZ1
RUN & -~ EGPF-0-2-1
LOCATION - IDEAL
PATE - 5-1-81

FROJECT # -~ 4892-1.03

'F-‘E]INT e DELTA B DELTA M STaCK T METER Te

- (IN, H20) C(IN, H20) (F.) INC(F.) OUT(F.)
1 : 0410 1,20 365 68 A8

. ya 010 1,00 340 &9 69
3 0,08 0,92 360 72 69
4 0,08 1,00 260 75 69
5 0.08 1,00 3640 76 69

I & 0,06 0.79 360 77 &8

- 0,06 0,78 360 79 70
8 0,068 0,79 3460 79 70

' 3 0.07 0.80 350 79 72
10 0,07 0.90 250 80 7
i1 0,08 0.99 350 80 74

g 12 0,07 0.75 350 82 74

l 13 0,07 085 355 81 74
14 0,08 0.85 350 83 75
15 0,07 0,90 345 83 75

I 16 0,07 0,85 340 83 75
17 0.07 0,88 340 85 79
18 0.07 0,82 340 84 79
1% 0,05 0,50 340 a4 7Y

. 20 0,03 0,35 340 82 78
21 0. 04 0.52 340 82 81
2 0,04 0.66 340 82 80

' 23 0,05 0,55 340 83 79
24 0.0& 0,68 345 84 79
pe 0.05 0,55 - 345 87 79
26 0,07 0.80 345 88 79
27 0.07 0,85 350 89 7%
26 0.06 0,75 - 350 100 810
20 0.0& 0,64 345 110 87

' 30 0,05 0.51 355 110 20

Y] 0.0% 0,54 355 110 20
32 0.04 0.44 355 111 91
33 B.0%5 0.53 355 110 %0
34 0.05 0,55 345 110 92
35 0,06 070 340 109 o1

l 36 0.0% 0.é0 340 110 91,

lr-"l::r;u::T;wm FINAL WT. TARE WT. ELANK WT. NET WT.

(G) (G) (G) (G)

= DRY CATCH 0,0000 D.0000 0,0000 0.0000

B FILTER 1.6101 1.58332 -0.0003 0.0271
FRACTION FINAL WT. TARE WT. Yol . NET WT.

(G) () (ML) ()

PROBE RINSE 76.1361 74,1331 20,0 0.,0034
THFINGERS 0,0000 0,0000 0.0 D,0000
FROBE RINSE BLANK (MG/ML)Y=-,02 Fl39”

IMFINGER ELAMK (MG/MLY= 0




FILE MNaME -~ ESPO31
RUN & ~ ESP-0-3-1
LOGATION ~ IDEAL
RATE - T~2-81
FROJECT # - 4892-L03

INITIAL METER VOLUNE (CQUEBIC FEET)= 143,555
FINAL HMETER VOLWME (CUBIC FEET)= 285,410
METER FACTOR= 1.004

NET METER VOLUME (CURBIC FEETI= 72,142
AS VOLUME (DRY STANDARD CURIC FEET:= 67+ 648
EAROMETRIC PRESSURE (IN, HG)= 28.91
STATIC FRESSURE (INCHES HZ0)= _ ~ .40
FERCENT OXYGEN= 8.33
FERCEMT CAREBON DIOXIDE= 1767
MOTSTURE COLLECTED (ML= 482,46
FERCEMT WaATER= 23413
AVERAGE METER TEMFERATURE (F.)= - B&.3
AVERAGE DELTA H (IN., H20)= 1.77
AVERAGE DELTA F (IN., HZ0)= 0,15
AVERAGE STaCK TEMPERATURE (F.)= 344,35
DRY HMOLECULAR WETICHT= 31,140
WET HMOLECULAR WEIGHT= 27 .851
AVERAGE SQUARE ROOT OF DELTA P (IN. HZ0)= 0.3870
4 ISOKIMETIC= 111,
FITOT COEFFICILENT= 0.8400
SHMPLING TIME (MINUTES)= 1060.0
NOZZLE DIAMETER C(INCHEG)= 0.3770
STHCK AXIS #1 (IMCHES)= 108,00
STACK AXIS &#2 (INCHES)= 107.88
RECTANMGULAR STACK

STaCK AREA (SQUARE FEET)= 50.906
STACK VELOCITY (ACTUAL, FEET/MIN)= 1,481
FLOW RATE (ACTUAL, CUEIC FT/MIN)= 135,945
FLOW RATE (STANDARD, WET, CUBIC FT/MIN)= 84,819
FLOW RATE (STANDARD, DRY, CUEBIC FT/MIN)= &3, 487

PﬁﬂTiCULﬁTE LOADING - PARTIQL CATEH

FARTICULATE WEIGHT (G)= 0,0433
FARTICULATE LOADING, DRY STD. (GR./BCF)= 0.009%
FARTICULATE LOADING, ACTUAL (GR./CU., FT,)= 0.0046
EMISSION RATE (LEAHR)= 5.34

FARTICULATE LOADING - TOTAL CATOH INCLUDING IMPINGERS

FARTICULATE WEIGHT (&)= 0.0433
FARTICULATE LOADING, DRY STD. (GR./SCF)= 0.0099
FARTICULATE LOADING, aCTUAL (BR./CU., FT.)= 0.0046
EMISSION RATE (LE/HR)= I 5,34
FERCENT IHMFINGER CATCH= F-40 0.0




X ¥ METRIC UNITS % X

FILE MNAME - ESFO31
RUMN # ~ ESF-0-3-1
LOCATION ~ IDREAL
an’—‘cTE - O-Z-81
FROJECT # - 4892-1.03

INITIAL METER VOLUME (CUBIC METERS)= 4,631
FIMAL HETER VOLUME (CUBIC METERS)= bbb
METER FACTOR= 1,004
MET METER VOLUME (CUBIC METERS)= 2,043
'GﬁS VOLUME (DRY STaNDARD CUEBIC HMETERS)= 1.916
EAROMETRIC FRESSURE (MM HiG)= 734.31
STAHTIC PRESSURE (MM HZ0)= “16244
FERCENT OXYGEN= - 8,33
FERCENT CAREON DIOXIDE= 17 .67
'HDISTURE COLLECTED (MlLo= 482.4
FERCENT WATER= o I
'lﬁUERF]GE METER TEMFERATURE (C.,)= 30.2
AVERAGE DELTA H (MM HZ0)= 45,0
AVERAGE DELTA F (MM HZ0)= 3.8
lﬁUERﬁGE STACK TEMFERATURE (L.)= 173:6
DRY MOLECULAR WEIGHT= 31.160
WET MOLECULAR WEIGHT= 27,851
l{ﬁUEF\x"IbE sQUARE ROOT OF DELTA P (MM HZ0)= 1.92507
4 IS0KINETIC= 111.2
'I“J.'TCIT COEFFICIENT= 0.8400
SAMPLIMG TIME (MIMUTES)= 100.0
NOZZLE DIAMETER (MH)= 2,98
' STACK AXIS #1 (METERS)= 2,743
STACK AXIS #2 (METERS)= 24740
RECTANGULAR STACK
STACK AREA (SQUARE METERE) 7.5916
STACK VELOCITY (ACTUAL, MAMIN)Y= 12
FLOW RATE (4CTUAL, CUEBIC M/MIN)= 3,850
'F'LUH RATE (S8TANDARD, WET, CUEBIC M/MIN)= 2,402
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)= 1,798

FARTICULATE LOADING - FARTIAL CATCH

FARTICULATE WEIGHT ()= 0.0433
FARTICULATE LOADING, DRY 5TD. (G/CU., M= 0.0226
lF‘ﬁl’i'T'If‘ULﬁTE LOADING, ACTUAL (l"/l..lh M. )= 0D.0106
EMISSTION RATE (KG/HR)= 244

IF’(—‘:F:TICLJL(—“)TE LOADING ~ TOTAL CATCH INCLUDING IMFINGERS

FARTICULATE WEIGHT (Gi= 0.0433
FARTICULATE LOADING, DRY STD. (G/CU. M)= 0,0226
lF'lf-‘nF'\'T'J'.'DLJLﬁTE LOADING, ACTUAL (G/CU, M= 0.01058
EMISSION RATE (KG/HR)= F=41 2.44

- FERCENT IMPINGER CATCH= 0.0




FILE MAME - ESFO31
RUN % - ESFP-0-3-1
LOGCATION - IDEAL
PATE - S-2-81
FROJECT # - 4892-1.03

FOINT # DELTH P
(IN. HZ0)

1 0,15
2 0,17
3 0.17
4 0,15
5 0,15
& 0,14
7 0.14
8 0.14
? 0,15
10 0,14

FRACTION

PRY CATCH

FILTER

FRACTION

FROBE RINSE
IMPINGERS

FROEBE RINSE BLANK (MG/MLY=-.02

F

DELTA H

(IM, HZ0)

1,80
2.00
Z.20
1.80
1.40
1.60
1,60
1.60
1.90
1.40

FINAL WT.
(7

0.0000

1.62823

FINAL WT.
(G

73,6125

0.0000

IMFINGER BLANK (MG/Ml)= 0

STaCK
(Fa2

345
340
345
345
345
350
343
350
340

- 340

73.6091

T METER T.
INCF Y QUTCF )
=11 8o
85 77
87 78
92 g0
92 g2
22 83
23 849
24 B85
95 B85
94 8é

TARE MHT. ELANK

WT. MNET WT.

(G) () (G)
0,0000 0,0000 0,0000
1,5829  -0,0001 0,039%
THRE WT, VoL, NET WT.

(G (ML) (&

2040 0.,0038

0,0000 0.0 0.0000

CF-42
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FILE NAME -
RUN # ~ ESF
LOCATION -~
DATE - S-2-
l FROJECT # -

ESFQ4],
041
IDEAL
81
4892103

W INITIAL METER VOLUME (CUBRIC FEET)=

FIMAL HETER

VOLUME (CUBIC FEET)=

237.813
364,565

METER FACTOR= 1,004
NET METER VOLUME (CUBIC FEET)=
Gas VOLUME (DRY STaMDaRD CUERIC FEET)=

137,259

1164134

IEiﬁF'\‘DMETF&'IC PRESSURE (IN. MG)= 28.83
STATIC PRESSURE (INCHES H20)= ~6,40
PERCENT OXYGEN= 8.33
FERCENT CAREON DIOXIDE= 17 .67
MOISTURE COLLECTED (ML)= 941 ,8
IF‘EF:CENT WATER= 27,64
AVERACE METER TEMPERATURE (F.)= 99,8
AVERAGE DELTA H (IN. H20)= 1.78
AVERAGE DELTA F (IN, H20)= 0.40
AVERAGE STACK TEMPERATURE (F.)= | 337 .7
DRY MOLECULAR WETGHT= 31,160
lHET MOLECULAR WETGHT= 27,523
AVERAGE SQUARE ROODT OF DELTA B (IN. HZ0)= 0,6314
l/ TSOKINETIC= 102.5
©ITOT COEFFICIENT= 0.,8400
SAMFLING TIME (MINUTES)= 180 .0
B N0ZZLE DIAMETER (TNCHES)= 0,3040
STACK AXIS #1 (INCHES)= 108,00
STACK AXTS #7 (INCHES)= 107 .88
'F:EC'T'HNGULM'\‘ STACK
STACK AREA (SQUARE FEET)= 80.906
STACK VELOCITY (ACTUAL, FEET/MIN)= 2,750
FLOW RATE (ACTUAL, CUEIC FT/MIN)= 222, 485

FLOW RATE (STANDARD, WET, CUEBIC FT/MIN)= 139,588

FLOW RATE (STANDARD, DRY, CUEBIC FT/HIN)= 101,007
'F‘QRTICULATE LOADING — FPARTIAL CATCH

FARTICULATE WEIGHT (G)= 0.0436

FARTICULATE LOADING, DRY STD. (GR./SCF)= h.0058

FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 0.0026

EMIESTUN RATE

(LE/HR) =

S.01

FARTICULATE LOADING ~ TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE LOADING,
FARTICULATE LOADING,

RRY STD.

(GR. /8CF ) =

ACTUAL (GR./7CU, FT,.)=

EMISSTION RATE
FERCENT IMPING

lF‘FlRTICULﬁTE WETGHT (G)= 0.04364

(LLE/HR )= S
ER CATCH= F-43

0.0058
0.0026
S.01

0.0




X X METRIC UNITS x x

FILE NaAME - ESF0O41
RUN & -~ ESFO41
LOCATION - IDEAL
DATE - 5-2-81
FROJECT & - 4892-1L.03

INITIAL HETER VOLUME (CUBIC METERS)=
FINAL METER VOLUME (CUBIC METERS)=
METER FACTOR= 1.004

NET METER VOLUME (CUBIC METERS)=

LAS VOLUME (DRY STANDARD CUBIC METERS)=

BAaROMETRIC FREGSURE (MM HG)=
STATIC FRESSURE (MM H20)=

FERCENT OXYGEM=
FERCENT CAREON DIDXIDE=
MOISTURE COLLECTED (ML)=
FERCENT WATER=

AVERAGE METER TEMPERATURE (C.)=
AVERAGE DELTA H (MM HZ0)=
AVERAGE DELT@& P (MM HZ0)=
AVERAGE BTaACK TEMPERATURE (C.)=

DRY MOLECULAR WEIGHT=
WET MOLECU_&R WETGHT=

AVERAGE SQUARE ROOT OF DELTA P (MM H20)=

¥ ISORINETIC=

FITOT COEFFICTENT=

SAMPLLING TIME (MINUTES)=

NOZZLE DIAMETER (MM)=

STACK AXIS #1 (METERS)=

STACK AXIE #2 (METERS)=

RECTANGULAR STACK

ETACK &REA (SQUARE METERS)=

STACK VELOCITY (aCTUAL, HMAMIN)=

FLOW RATE (ACTUAL, CUEBIC M/MIN)=

FLOW RATE (STAMDARD, WET, CUBIC M/MIM)=
FLOW RATE (STANDRARD, DRY, CUEBIC M/MIN)=
FARTICULATE LOADING - FARTIAL TATCH

FARTICULATE WEIGHT (Gi=

FARTICULATE LOADING, DRY STD. (G/CU. H)=

FARTICULATE LOADING, ACTUAL (G/CU. M.)=
EMISEETION RATE (KG/HR)=

FARTICULATE LOADING — TOTAL CATCOH INCLUDING

FARTICULATE WELGHT (Gi=

FARTICULATE LOADING, DRY STD, (G/CU, M)=

FARTICULATE LOADING, ACTUAL (G/CU. Mi=

EMISSION RATE (RG/HR)= F-44

FERCENT IMPINGER CATCH=

&.734
10.323

F.603
3.288

732,28
~1léa2,. 6

8,33
17 .47
741.8
27 .64

37.7
45, 2

L0,
169.8

31.160

27.5923

3.1822

102.5

0.8400
180.0
7,72
Z2.743
2:740

7.Gl4

838
4,300
3,953
2,860

0.0436
0.0133
D.0060

227
IMFINGERS

0.04364
0.0133
0.0040

2427




FILE MNAME - ESF041
RUN # - ESFO41
LOCATION - IDEAL
DATE - $5-2-81
FROJECT # -~ 489Z-L03

FOINT # DELTA F DELT& H STACK T METER T.
(IN. HZ0) (IN., H2Z0) (F+2 INCF.) OUTCF.)
1 0,40 1,90 330 83 B3
2 . 0.38 2,10 320 97 87
3 0.37 1.80 333 °8 88
4 0.38 1.60 335 - 98 84
G 0,38 1.40 345 99 @0
] 0,42 2,10 330 102 ?1
7 0,41 1,80 330 109 ¥4
8 0.3% 1.50 335 109 95
2 0,42 1.80 335 1046 98
10 0.43 2,00 343 108 25
11 0.41 1.460 345 109 95
12 0.42 2410 345 109 Pé
13 0,40 1.80 350 114 w7
14 8.38 1,40 348 114 Y8
15 0.38 1.30 340 112 28
14 B P 5 § 1.80 335 112 P8
17 U.42 2,00 333 113 28
0,38 1.40 340 113 bac
FRA4CTION FINAL WT. TARE WT. BLANK WT. NET WT.
(> (2 (G) ary
PRY CATCH 0.0000 0.0000 D.0000 0.0000
FILTER 1.6267 1.5865 ~0.0001 0.0403
FRACTION FINAL WT. TARE WT. VoL, NET MWT.
(G2 (G) (ML (G)
FROEBE RIMSE d& . G472 663463 0.0 0.0033
IMFINGERS 0.0000 0.0000 0,0 0.,0000

FROBE RINSE BLANK (MG/ML)=—.02
TIAPINGER BLANK (MG/MI)= 0

Feu

R E IR I U0 i R D R B TR D B O B G A Eh &
- :




FILE MaHE - E&SF0LZ
RUN # - ESPOL1Z2
LOCATION ~ IDEAL
DATE - &-4-8B1
PROJECT & - 48%Z2-L03

THNITIAL METER UVOLUME (CURIC FEET)=
FINAL METER VOLUME (CUBLC FEETY=
HMETER FACTOR= 1.038

NET METER VOLUME (QUEBIC FEET)=

GAS VOLUME (DRY STANDARD CUEBIC FEET)=

EAROMETRIC FPRESSURE (IN. HG)=
STATIC PRESSURE (INCHES HZ0)=

FERCENT OXYGEN=

FERCENT CAREON DIOXIDE=
MOXSTURE COLLECTED (ML=
FERCENT WATER=

AVERAGE METER TEMPERATURE (F.)=
AVERAGE DELTA H (IH, HZ0)=
AVERAGE DELTA P (IN. HZ0)=
AVERAGE STACK TEMFERATURE (F.)=

" DRY MOLECULAR WETIGRHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE RODT OF DELTA F (IN,.
% IGOHINETIC=

FITOT COEFFICIENT=
SAMPLING TIME (MINUTES)=
MNOZZLE DIAMETER (INCHES)=
STACK ARIS #1 (INCHES)=
STACK AXIS #2 (IMCHES)=
RECTANGULAR STACK

STACK AREA (SQUARE FEET)=

STACH VELOCYTY (ACTUAL, FEET/MIN)=
FLOW RATE (ACTUAL, CUBIC FT/MIN)=

HZ0 )=

FLOW RATE (STANDARD, WET, CUEBIC FT/MIN)=
FI.OW RATE (STANDARD, DRY, CUEIC FT/MIN)=

FARTICULATE LOADIMNG — PARTXIAL CATCH

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY 8TD. (GR./BCF)=

FARTICWW.ATE LOADING, ACTUAL (GR./CU.
EMISSION RATE (LE/HRM=

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE WEIGHT (G)=

FTo)=

FARTICULATE LOADING, DRY 8TD. (GR./8CF)=

FARTICULATE LOADING, ACTUAL (GR./CU.
EMISSION RATE (LEB/HR)=
FERCENT IMFINGER CATCH=

FTa )=
-

237520

301,752

120.857
109,840

28,67
-4, 40

7.83
L&, &7
6683
Q227

8.7

1.359

0.09
35,3

30.900
28,027

0.3035
BhH.5

0.8400
170,10
0.4400
108.00
107 .88

B0.904

1,320
104,783
65,988

al,2%0

0,1386
0.0194
0.0093

8,04

0.1386
0,0194
0.00%93
8.54
0.0

[




.F’ILE NaME - ESFO1Z2
‘ RUN # -~ ESPOLZ
'LDCATIUN - IDEAL

¥ x METRIC UNITS # %

DATE - 5-4-81
FROJECT # - 48%92-LD03

IINITIF\L METER VOLUME (CURBLC METERS)= b.724
FINAL METER VOLUME (CURIC METERS)= 2,940
METER FACTOR= 1.058
NET METER VOLUME (CUEBIC METERS)= 3.422
GAS VOLUME (DRY STANDARD CUBTIC METERS)= 3.110
EAROMETRIC FRESSURE (MM HG)= : 728,22
STATIC FRESGURE (MM HZ0)= —162.4
FERCENT OXYGEN= - J.83
FERCENT CAREON DIOXIDE== L&, 67
l?“iDISTUR‘E COLLECTED (ML= s68.3
FERCENT WATER= 22,27
I(%UER(—‘:BE ﬁETER TEMPERATURE (C,)= 37.1
AVERAGE DELTA H (MM HZ0)= 40,4
AVERAGE DELTA P (MM HZ0)= 2:4
AVERAGE STAUK TEMFERATURE (U.)= 174,11
DRY HMOLECULAR WELIGHT= 30.7200
'HET MOLECULAR WEIGHT= 28.027
AVERAGE SOUARE RODT OF DELTA P (MM HZ20)= 1.5294
A IGOKIMETIC= P6.5
'F‘ITUT COEFFICTENT= 0.8400
SAMPLING TIME (MINUTES)= 170.0
NOZZLE DIAMETER (MM)= 11.18
IEST{J]CK AXIS 1 (METERS)= 2.743
S5TACK AXIS #2 (METERS)= 2.740
RECTANGULAR STACK
lSTn’-‘lCl{ AREM (SOUARE METERS)= 7,516
STACK VELOCITY (ACTUAL, HM/MIN)= 40%
FILLOW RATE (ACTUAL, CURILIC M/MIN)= 3,024
lF'L.U!»! KATE (STANDARD, WET, CUBIC M/MIN)= 1,869
FLOW RATE (STANDARD, DRY, CUBIC M/MIN)= 1,452
lF‘l‘-‘:RTICLJLATE LOADING - PARTIAL CATCH
FARTICULATE WEIGHT (&)= 0.1386
FARTICULATE LOADING, DRY STD. (G/CU. M= 0.0446
IF'QRTICULP&TE LOADING, ACTUAL (G/CU, M.)= 0.0214
EMISSTON RATE (KG/MR)= 3.88
'F‘f-"-‘ll"\"TI['.‘.ULf-'hTE LOADING - TOTAL CATCH INCLUDRDING IMFINGERS

FARTICULATE WEXGHT (G)= 0.1386
FARTICULATE LOADING, DRY STD. (G/CU. M= 0.0444
IF'ARTICLH_QTE LOADIMG, ACTUAL (G/CU. My=_ 0.0214
EMIGESION RATE (KG/HR)= F~47 3,88

PERCENT IMFINGER CATCH= 0,0



FILE NaME - ESFD12
RUN & -~ ESFOLZ2
LOGCATION - IDEAL
DATE - SG-4-81
FROJECT # — 4892-1.03

FOINT % DELTA P
(TN, H20)

1 0.10
2 0.0%
3 0,08
4 0.11
5 0.10
& 0.10
7 0.09
8 0,10
9 0,08
10 0,09
11 .12
12 .12
13 0.09
14 0,09
1% 0.07
1 é .09
17 0.10

FRACTION

BRY CATOH

FILTER

FRACTION

FROBE RINSE
ITHFINGERS

RELTA H
(INe HEO?
170
1.00
1.80
1,50
1.4%0
1.40
140
1.80
1.45
1:60
2.30
1.80
1.40
1260
1.30
1,640
1.80

FINAL WT.

()

00000
1.7161

FIMAL WT.

(G

&7 . 9444
U.0000
FROEE RINSE BLANK (MG/MLY=-.02

IMPIMGER BLANMK (MG/Ml)= 0

STALK
(F.2
360
340
365
340
340
3240
340
340
345
345
345
340
348
340
340
340
345

T METER T.
INCFY  DUTCF )
72 7e
75 73
81 74
0 82
K 8%
100 B8
%0 @n
104 9%
110 ?%
114 100
110 100
11e 104
1230 104
12 L0S
120 103
120 110
120 1140

TAHRE WT. BLANK WT. NET WT.

(G
h.0000
1.5843

TARE WT. Val-.

(G)
&7 . 937¢
0.0000

(G ((3)
0.0000 0.0000
G.0001 0.1317

MET WT.
(M2 (3
20,0 0.0046%
.0 0.0000
“Fig”




FILE NaME - ESFOZZR
RUN # - ESPDZ2E
LOCATION ~ TDEAL
DATE - 9-6~81
FROJECT # - 489Z-1.03

THNITTAL HMETER VOLUME (CURBXIC FEETI=
FIMNAL METER VOLUME (CURID FEET)=
METER FACTOR= 1,058

NET METER VOLUME (CUBIC FEET)=

GAS VOLUME (DRY STANDARD CURIC FEET)=

EARDHETRIG FRESSURE (IMN. HGI)=
STATIC FREBSURE (INCHES MZ0)=

FERCENT OXYGEN=

FERCENT CAREON DYOXIDE=

MOISTURE COLLECTEDRD (HL)=
' FERCENT WATER=

AVERAGE
AVERAGE
AVERAGE
AVERAGE

HETER TEMFERATURE (F.)=
DELTA H (IN. HZ20)=
DELTA P (IN, HZO)=
STACK TEMPERATURE (F.d)=

DRY HMOLECULAR
WET MOLECULAR

WEIGHT=
WEIGHT=

AVERAGE SRUARE ROOT OF DELTA F (IN. H20)=
I % ISOKINETIC=

FITOT COEFFICIENT=

SAMPLING TIME (MINUTES)=

NDZZLE DIAMETER (INCHES)=

STACK AXIS #1 (INCHES)=

STACK AXTS #2 (INCHES)=
l RECTANGULAR STACK

STACK AREA (SQUARE FEET)=

STACK VELOCITY (ACTUAL, FEET/MIN)=

FLOW RATE (ACTUAL, CUEIC FT/MIN)=

FLOW RATE (STANDARD, WET, CUEBIC FT/MIN)=
IF-"LEJH RATE (STANDARD, DRY, CUBTC ET/MIN)=

FARTICULATE LOADING - EFARTIAL CATCH
lF-m:'c'rI[::Ln_ME: METGHT (&)=

FARTICULATE LOADING, DRY STD. (GR./8CF)=

FARTICULATE LOADING, ACTUAL (GR./CU. FT.)=

EMISEY0ON RATE (LE/HR)=

FARTICULATE LOADING - TOTAL CATCH INCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADING, DRY STD. (GR./80F)=
FARTICULATE LOADING, ACTUAL (GR./CU, FT.)=
EMISSTON RATE (LEB/HR)= F-49
PERCENT IMPINGER CATCH=

913,973
617,030

109.034
101.700

28,87
—-be 40

8.00
19.00
899.0
29 .41

88.3
1,464
0.09
309.5

31.360
27,433

0,2929
112.1

0.8400

149.0
0.4400
108.00
107.88

80,906
1.254
101,475

&6, 093
A6, 664

1

R

0.
0.
(1

9460

IMPINGERS

0.1585
0.0240
0.0110
Q.40
0.0



® ¥ METRIC UNITS =

FILE NAME - ESFOZZR
RUN # - ESFD22E8
LOCATION - XIDEAL
DATE - 5$-46-81
FROJECT # - 4892-L.03

INITIAL METER VOLUME (CUBIC METERS)=
FINAL METER VOLUME (CURIC METERS)=
METER FACTOR= 1.058

NET FMETER VOLUME (CUBIC METERS)=

GASs VOLUME (DRY STANDARD CUBIC METERS)=

BAROMETRIC PRESSURE (MM HG)=
STATIL FRESBURE (MM HZ0)=

FERCENT OXYGEN=
FERCENT CAREON DINXIDE=
MOISTURE COLLECTED (ML)=
FERCENT WATER=

AVERAGE METER TEMFERATURE (C.)=
AVERAGE DELTA H (MM H20)=
AVERAGE DELTA P (MM M20)=
AVERAGE STACK TEMFERATURE (C.)=

CRY MOLECULAR WEIGHT=
WET HOLECULAR WETIGHT=

AVERAGE SOUARE ROOT OF DELTA F (MM H20)=
A LGOKINETIC=

FITOT COEFFICIENT=
SAMPLING TIME (MINUTES)=
NDZZLE DIAMETER (MM)=
8TACK AXIS #1 (METERS)
STACK AXIS #2Z2 (METERS)
RECTAMGULAR STACK
STACHK AREA (SQUARE METERS)=

|

STACK VELDCITY (ACTUAL, M/AMIN)=
FLOW RATE (ACTUAL, CUBTC MAMINI=
FLOW RATE (STANDARD, WET, CUBIC M/MIN)=
FLOW RATE (STANDARD, DRY, CUBLID M/MIM)=

FARTICULATE LOADING - FARTIAL CATCH

FARRTICWM . ATE WELGHT (G)=
FARTICULATE LOADING, DRY STD. (G/CU., M)=
FARTICULATE LOADING, ACTUAL (G/CU. M.)=
EMISETION RATE (KG/HR)=

FARTICULATE LOADING - TOTAL CATCH IMCLUDING

FARTICULATE WEIGHT (G)=

FARTICULATE LOADIMG, DRY STD. (G/CU. M)=

FARTICULATE LDADING, ACTUAL (G/CU. M)=_
EMISSTION RATE (KG/HR)= F-50
FERCENT IMPINGER CATCH=

14,554
17,472

3.087
2.880

733,30
“162464

8.00
19,01
899,10
29.40

d1.3
4L.6

2.2

C154, 1

21, 360
27,433

1.4764
112.1

0.8400
149,10
11.18
2,743
2,740

78514

382
2,873
1,872
1,321

0.1585
0. 05%0
0.0253

4,3

IMFINGEF




FILE NAME -
RUM # - ESF
LOCATION
DATE ~ 5—&-
FROJECT # —

FOINT 4

NN bWy

FRACTION

DRY CATCH
FILTER

FRACTION

FROEBE RINGE
IMPINGRERS

FROEBE RINSE
IMPINGER £

ESFOZ2E

022

IDEAL.

81
4892-1.03

RELTA P DELTA H

(IN., H20) (IN. HZ20)
0,20 1.80
0,08 1450
0.08 1.70
0,09 2,00
0,07 1.30
0,08 1,50
0,09 1,70
0,08 1,50
0,09 1,70
0.08 1450
0,08 1.30
0,09 1,70
0,09 1,75
0,09 1,75
0.10 1.85

FINAL WT.
(G)

0.0000

1.7201

FINAL
(G2
&8 . 6947
0.0000
(MG/MLLy=-. 02
0

WT .

BLANK
ANK (MG/AML) =

STACK T METER T.
(F.) INCF.Y  OUT(F.)
315 58 58
300 72 &0
305 79 &5
310 85 69
310 20 72
312 85 75
310 20 g%
305 100 =10
309 100 84
310 110 92
310 110 90
315 110 g0
310 110 101
310 110 101
315 110 g7
TARE WT. ELANK WT. NET WT.
(G) () (G
0.0000 0,0000 0.0000
1.5765 0.0002 0,1434
TARE WT, VoL . NET WT,
() (ML) (G)
L8, 6799 15.0 0,01%51
0.0000 0.0 0.0000
CF-51




FILE MNAME - ESP032
RUN & - ESF~0-3-2
LOCATION -~ IDEAL
DATE -~ 5-3-81
FROJECT # - 4892-L03

INITIAL METER VOLUME (CUBIC FEET)= S12.4610
FIMAL HMETER VOLUWME (CUBRIC FEET)= H8G. 790
METER FACTOR= 1.004 ‘

NET HMETER VOLUME (CUBIC FEET)= 73.473
GAS VOLUME (DRY STANDARD CUEIC FEET)= 68,314
EARODMETRIC FPRESSURE (IN. HG)= 28.82
STARTIC PRESSURE (INMCHES HZ0)= —&+ 410
FERCENT DXYGEN= 8.33
FERCENT CAREON DIOXIDE= 17,00
MOTSTURE COLLECTED (HlL)= w?8.0
FERCENT WATER= 29,19
AVERAGE METER TEMPERATURE (F.)= 87 .7
AVERAGE DELTAS MW (IN., H20)= 0.66
AVERAGE DELTA P (IN. H2Z0)= 0.7
AVERAGE STACK TEMFERATURE (F.)= 318,2
DRY MOLECULAR WEIGHT= 31,053
WET MOLECULAR WEIGHT= 27,243
AVERAGE SQUARE RODT OF DELTA P (IN. HZ0)= 0.4040
4 LEORINETIOC= 9%.0
FITOT COEFFICIENT= B.,8400
SHMPLING TIHE (HIMUTES)= : 170.0
NQZZLE DIAHMETER (INCHRE)= n.3040
BTACK AXIS #1 (INCHES)= 108.00
STACK AXIS #2 (INCHES)= 107.88
RECTANGULAR STACK

SThCK AREA (SQUARE FEET)= ar.206é6
8TaCK VELOCITY (ACTUAL, FEET/MIM)= 1,754
FLOW RATE (ACTUAL,; CURIC FT/MIN)= 142,042
FLOW RATE (STANDARD, WET, CUEBIC FT/MIN)= ?1,344
FLOW RATE (STANDARD, DRY, CUBIC FT/MIN)= 44,664

FARTICULATE LOADING - PARTIAL CATCH

FARTICULATE WEIGHT (G)= 0.0232%
FARTICULATE LOADING, DRY 8TD. (GR./8CF)= 0.0081
FARTICULATE LODADING, ACTUAL (GR./CU, FT,.)= 1.0023
EMISSTION RATE (LE/HR)= 2.81

FARTICULATE LOADING - TOTAL CATCH INCLUDING IMPINGERS )

FARTICULATE HWEIGHT (Gi= 0,0225
FARTICULATE LOADRDING, DRY 8TD. (GR,/SCF)= 0.0051
FARTICULATE LOADING, ACTUAL (GR./CU. FT.)= 0, 0023
EMIGEION RATE (LEB/HR)= Fo53 Z.81
FERCENT IMPINGER CATCH= 0.0




l X X METRIC UNITS % x

FILE N&ME - ESPDIZ
RUN # - ESP~-0-3-2
LOGCATION - TDEAL
PATE - 5-5-11
FROJECT # - 4892-1.03

IINZIZTIM.. METER VOLUME (CUBTC METERS)= 14,515
FINAL METER VOLUME (CUBTE METERS)= 16,587
METER FACTOR= 1.004
NET METER VOLUME (CUBTC METERS)= 2.080
GAS VOLUME (DRY STANDARD CUBIC METERS)= 1,934

'E:tht[]MEZTFx'IEZ PRESSURE (MM HG)= 732.03
STATIC FRESSURE (MM HZ0)= S162.6
PERCENT OXYGEN= 8,33
FERCENT CAREON DIOXIDE= 17,00
HOTSTURE COLLECTED (ML) 598, 0

lr--t—:&m:m WATER= 29,19
AVERAGE METER TEMPERATURE (C.)= 30,9
AVERAGE DELTA H (MM H20)= 16,4
AVERAGE DELTA F (MM M20)= 4,7
AVERAGE STACK TEMPERATURE (C.)= 159.0
DRY MOLECULAR WETGHT= 31.053
WET MOLECULAR WETGHT= 27,243
AVERAGE SQUARE ROOT OF DELTA F (MM Hz0)= 2,046
% TSOKINETIC= 99,8
CPITOT COEEETCTENT= 0.8400
SAMPLING TIME (MINUTES)= 1700
NOZZLE DIAMETER (MM)= 7,72
STACK AXIS #1 (METERS)= 2,743
STACK AXIS #2 (METERS)= 7. 740

Ir‘cEc:'rﬁNGuuw:: STACK '
STACK AREA (SOUARE METERS)= 70514
STACK VELDCITY (AGTUAL, M/MIN)= 535
FLOW RATE (ACTUAL, CUBIC M/MIN)= 4,023
FLOM RATE (STANDARD, WET, CUETIC M/MIN)= 2,586

lF‘LEJH RATE (STANDARD, DRY, GUETC M/MIN)= 1,831
FARTICULATE LOADING - PARTIAL CATCH
FARTICULATE WEIGHT (6)= 0.0225
FARTICULATE LOADING, DRY STD. (G/CU, M)= 0.0114
FORTICULATE LOADING, ACTUAL (G/CU. M.)= 0.0053

1,28

lEI"iIESSI[ﬁ]N RaTE (KG/HR)=

FARTICULATE LOADING ~ TOTAL CATCH INCLUDING IMPINGERS

FARTICULATE WEIGHT (Gr=

D.0225

FARTICULATE LOADRING, DRY S8TD. (G/CU. M)= 0.0116
FARTICULATE LOADING, ACTUAL (G/CU. M)= 0,0053
EMIGSLON RATE (KG/HR)Y= N 1.2
.F'EF'\‘CENT IMPINGER CATOH= F-53 0,0




FILE NAME - ESFD32
RUN # — ESF-0-3-2
LOCATION - IDEAL
DATE - 5-5-81

FROJECT & - 40892-1.03
FOINT 4 DELTA F RDELTA H
(LN, HZ0) (XN, HZ200
1 0.1% 0.75
2 0.14 N.70
3 0.14 0,58
4 0.18 0.9
S 0,18 0.25
& .18 0,92
7 0,17 0.78
8 0,18 0.80
? 0,18 0,599
10 0.1% 0.%57
11 0.17 0,57
12 0.17 0.9%5
13 .17 0,54
14 0,17 0. 5%
15 0,15 0.494
16 0,14 0.47
17 0,13 0.37
FRACTION FINAL WT.
()
DRY CATCH 0.0000
FILTER 1.5962
FRACTION FINAL WT.
(32
FRORE RIMNSE 772557
IHFIMGERS 0.0000

FROEE RINSE EBLANK

(MG/MlL)=—. 02

THFINGER BLANK (MG/MLY= 0

STaCK

(F )
320
340
330
330
323
315
315
320
315
315
313
315
313
315
315
307
305

TARE W
()
0.0000
1.9726

TARE W
()

F7.Z503

0.0000

T

INCF L)

T. BLANK

METER T.

80
84
828
Be
g9
@0
‘0
@0
92
94
24
94
P2
Ye
2
?1
%1

OUTAC(F .
80
a8
82
83
84
a5
80
8%
83
87
aa
82
83
88
88
B8
8a

WT, NET WT,

(=3 {2
0.0000 0.0000
D.0003 D,0143

T VOL. NET WT.
(ML) (G)
40.0 0.00&2
0.0 0.0000
P54




FILE NAME ~ ESF0O42
RUN & - ESF-0-4q-2
LOCATION ~ IDEAL
DATE ~ GG
FROJECT & - 4892-L03

INITYIAL METER VOLUME (CUBIC FEET)=
FINAL METER VOLUME (CURIC FEET)=
METER FACTOR= 1.004

NET METER VOLUME (CUBIC FEET)=

A VOLUME (DRY STANDARD CURIC FEET)=

BAROMETRIC FRESSURE (IN. MG =
STATIC PRESSURE (INCHES H20)=

FERCENT OXYGEN=
FERCENT CAREBON DIOXIDEs
MOLISTURE COLLECTED (ML)=
FPERCENT WATER=

AVERAGE METER TEMFERATURE (F,)=
AVERAGE DELTA H (IN, HZ0)=
AVERAGE DELTA P (IN. H20)=
AVERAGE STACK TEMFERATURE (F.)=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELTHS P (IN, HZ0)=
A ISOKINETIC=

FITOT COEFFICIENT=
S5aAMFLING TIME (MINUTES)=
NOZZLE DIAMETER (INCHES)=
STACK AXIS #1 (INCHES)=
STACK AXIE #2 (INCHES)=
RECTANGULAR STACK

STACK AREA (SRUARE FEET)=

STHGH VELOCTTY  (ACTUAL, FEET/MIN)=

FLOW RATE (ACTUAL, CUBIC FT/MIN)=

FLOW RATE (STANDARD, WET, CURBIC FT/MIN)=
FLOW RATE (STANDARD, DRY, CUBIC FT/MIN)=

FARTICULATE LUOARING - FARTIAL CATCH

FARTICULATE WEIGHT (&)=

FARTICULATE LOADING, DRY &TD. (GR./78CF)=
FARTLLCULATE LOADING, aACTUaAL (CR./CU. FT.D)=
EMISETON RATE (LE/HR)=

FARTICULATE LOADING — TOTAL CATCH INCLUDING

FARTILULATE WEIGHT (Gh=

FARTIGULATE LOADING, DRY 8TD. (GR./BCF)=
FARTICULATE LOADING, aACTUAL (GR./CU. FT.)=
EMISSTON RaTE (LBAHR)=

FERCENT IMPINGER CATCH= - es

585,815

698,702

113.339
101.6%1

28.88
_60"{'0

8.33
17.00
819.8
27 .53

110,10

312.9

314053
274460

0.5868
Pq.7

0.8400

180,0
G.3040
108.00
107.88

B0.906

2,516
203,591
132,006l

95,707

D.0187
0.0028
0.0013

£.32
IMFINGERS

0.0187
0.0028
0,0013

2,32

G.0




¥R METRIC UNITES = =

FILE NAME =~ ESPO42
RUN & = EGP-(-4-2
LOCATION -~ IDEAL
DATE - S-5-81
FROJECT # — 4892-103

INITIAL METER VOLUME (CUBLC METERS)=
FINAL METER VOLUME (CUBIC METERS)=
METER FACTOR= 1.004

NET METER VOLUME (CURBIC METERS)=

Gas VOLUME {(DRY STANMDARD CURIC HMETERS)=

EAROHMETRIC PRESSURE (MM HG)=
STATIC PRESSURE (MM HZ0)=

FERCENT OXYGEMN=
FERCENT CAREBON DIOXIDE=
MOLSTURE COLLECTED (ML)=
FERCENT HATER=

AVERAGE METER TEMFERATURE (C.)=
AVERAGE DELTA H (MM HEZ0)=
AVERAGE DELTA P (MM HZ0)=
AVERAGE STACK TEMPERATURE (O, )=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE SQUARE ROOT OF DELT& P (MM HZO)=
4 IBOKINETICS

FLITOT COEFFICTENT=
SAMPLING TIHME (MINUTES)=
NOZZILE DIAMETER (MM)=
STACK AXIE &1 (METERS )=
STACK AXIE #2 (HETERS)=

RECTANGULAR

BTACK

S5TalK AREA (SQUARE METERS)=

BTRCK VELOGCITY {(alCTuaL, M/MINY=
FLLOW RATE CACTUAL, CUEIC M/MINI=

FLOW RATE (8

TANDARD, WET, CUBLL M/MIN)=

FLLOW RATE (STANDARD, DRY, CUEBIC M/MIN)=

FARTICULATE

FERTICULATE
FARTICULATE
FARTICULATE

LOADIMG - PARTIAL CATCH

WEIGHT (G)=
LOADING, DRY 8TD. (G/CU, M=
LOADING, ACTUAL (G/7CU, M. )=

EMISSION RATE (KG/HR)=

FARTICULATE

FARTICULATE
FARTICULATE
FARTICULATE

EMISEION RATE (KG/HR)=
FERCENT IMFIMGER CATCH=

LOSDING ~ TOTAL CATCH INCLUDING

WETGHT (G)=
LOADING, DRY 8TOD. (GACU, Mis=
LOARING, aCTual (70U, M)ﬂ_

F-56

14,3588
19.784

3.209

2.878

T3300

~1l&d .6

8.33
17,040
81l%.8

31.083
27 460

249575

4.7

0.8400
180, 0

772
2,743

2740
7816

787
5,765
3,740
2,710

0,018
0.006%
0.,6031

1.035

IHFINGERS

60,0187
6.0065
0.0031
1.035
0.0

i




I FILE NAME - ESP042
KUN & = ESF-0-4-2
LOCATION ~ IDEAL.
DATE - 5-5-81
FROJECT & - 4892-1.03

FOINT & LELTS F
(IN, HZ02

0.35

0.35
0.36
0.35
.36
0,35
0,34
.34
0.35
0.33
0,34
0.34
0.33
0.33
.33
14 i.34
17 0.33
15 0.34

3 ~0s 00 3213

[ ]

3

e
LI

FRACTION
DRY CATCH
FILTER
FRACTION
FROEE RINSE
IMFINGERS
x

FROBE RINSE BLANK (i
IMPINGER BLANK (MG/H

e

DELTA H
{(IN. HZ0)
1.50
1.10
1.40
1,40
1,50
1,30
130
1.40
Ll.45
140
1,40
1.40
1.40
1.35
1.20
1,20
1.30
.33

FINAL WT.
(G

0.0000

159469

FINAL WT.
(&)
75.4047
¢.0000
G/ML) =~ 02
L= 10

STACK T
(Fa) IN(F )
ano 83
300 100
305 105
315 119
305 122
315 120
305 120
305 113
330 113
307 113
303G 113
302 115
305 118
330 11w
318 119
320 119
330 119
335 118

METER T.

OUT (R
83
20
20
28

102
160
105
110
111
112
112
112
112
113
117
118
114
1110

TARE WT. ELANK WT. NET WT.

(G (D]
0.0000 0.0000
L9779 0.0003

TaRE WT. Vol..
(5 (ML)
7H.4029 20.0
0.0000 .0

F-57

(G
t.0000
0.0187

NET WT.
(G

0.0000

g.0000
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APPENDIX G

PARTTCLE SIZE COMPUTER PRINTQUTS

G-1 Electrostatic Precipitator Inlet - Andersen High
Capacity Stack Sampler with 15 um Preseparator

G-2 Electrostatic Precipitator Qutlet - Andersen Mark
IIT Impactor with 15 um Preseparator
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G-1 Electrostatic Precipitator Inlet - Andersen High
Capacity Stack Sampler with 15 um Preseparator

G-3




SN R




TR vmm&&'—-“ wo g

INPUT DATA FOR FILE ESFIL1

TEST DATE - 5-2-81 % HWATER= 25.50
PROJECT # — 4892-.03 % CAREON DIOXIDE= 20,30
TEST SITE — IDEAL 4 CAREON MOMOXIDE= 6.00
RUN ID ~ ESF-I-1-1 % DXYGEN= 8.30
ANDERSEN MODEL HCSS IMPACTOR W/15 MICRON CYCLONE
STACH TEMPERATURE= 404.,4 DEGREES F. SAMFLING TIME= 24.0 MIN.
EBAR. FRESSURE= 28.91 INCHES HG FRESSURE DROF= 0.00 INCHES HG
STATIC PRESSURE= —~5.80 INCHES HZ0 SAMFLER TEMF. = 404.4 DEGREES F.
AVE. DELTA F= 0.74 INCHES H2Z0 FARTICLE DENS= 1
PITOT COEFF.= + 84 -METER V0OL.= 6,015 CUBIC FEET
METER TEMF.= 74.0 DEGREES F. DELTA H= 0.19 INCHES HZO0

FROEE DIA.= 0,177 INCHES

CALCULATED RESULTS

31.58

e e

SAMPLE VOL.~-DRY 8TD.= 9.747 CU. FT. DRY MOLECULAR WT.=
SAMPLE VYOL.-WET STD.= 7.714 CU, FT. WET MOLECULAR WT.= 28.12
STACK VELOCITY= 3850.2 FT./MIN. X ISOKINETIC= 84.1
NOZZLE VELOCITY= R3236.2 FT./MIN. SAMFLING RATE-ACTUAL= 0,353 CU. FT/MIN
MASS COLLECTED= ZRITE7PP MG, CYCLONE ELANK= 0.000 MG, :
LOADING= 58,559948 CRAIN/SCF STAGE EBELANK= 0.000 MG.
LOADING(DRY)= 78,60399 GRAIN/SCF FILTER EBLANK= 0,700 MG,
RATE FOR 15 MICROW CYCLONE CUTOFF= 0.637 CU. FT/MIN B
STAGE % 1% HMICRON 1 2 CYCLONE FILTER
FINAL WT 26617 ,70 2845.50 2542.80 2475.10 24894.20

(MG
TARE WT 1438.20 1438.30 1437.%0 1441.40 24347.40

(MG
NET WT 25179,.50  1407.20 1104.90 1033.70 547,50

(+G) CORRECTED '
FRACTION B46.02 4.81 3.77 3.53 1.87

A 0OF TOTAL
CuUM. % 86.02 ?20.82 ?4.460 ?8.13° 100.00

WITH FILTER
FRACTION 87 .66 4.90 3.85 3460
Z WITHOUT FILTER
Cum. % 87 .66 ?2.55 286,40 100.00
WITHOUT FILTER
JET VEL. 0 0 0 0

(CH/SEC)

(MICRONS) :
DM/DLOGD 20.09228 8.79081 4.,09419

(GRAING/BCEF)
GED HEAN 13.96 8.89 3.72 3.72

{(MICRONG) :
FARTICLE 1,78D+08 1.22D+08 1,36D+08

COUNT -

THE D50 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.463) POWER OF
FLOW RATE OF SRI CYCLONE I.

G-5




- S e B M S i«-
INFUT DATA FOR FILE ESFIZ1 l
TEST DATE - S5-4-81 % WATER= 30,51
FROJECT # - 4892-L03 < % CAREON DIOXIDE= 21.33 I
TEST SITE - IDEAL 4 CARBON MONOXIDE= 0,00
RUN ID - EGF-T-2-1 % OXYGEN= 8,25
ANDERSEN MODEL HCSS IMPACTOR W/1% MICRON CYCLONE l
STACK TEMFERATURE= 374.3 DEGREES F. SAMFLING TIME=" 24,0 MIN.
BaR. FRESSURE= 28,469 INCHES HG FRESSURE DROF= D.00 INCHES HG l
STATIC FRESSURE= -5.80 INCHES HZ0 SAMFLER TEMF., = 376.9 DEGREES F. _
AVE. DELTA P= 0.63 INCHES HZ0 FARTICLE DENS= 1
FITOT COEFF.= +84 METER VOL.= 6,250 CUBIC FEET I
METER TEMP.= 73.9 DEGREES F. DELTA H= 0.22 INCHES HZ0
FROBE DIA.= 0.177 INCHES
CALCULATED RESULTS
SAMPLE VOL,-DRY STD.= 5,928 CU. FT. DRY MOLECULAR WT.= 31.74 l
SAMFLE YOL.-~WET STD.= 8,530 CU, FT. WET MOLECULAR WT.= 27.55 _
STACK VELDCITY= 3543.,8 FT,/MIN., ¥ ISOKINETIC= 8.5
NOZZLE VELOCITY= 3489.1 FT./MIN, SAMPLING RATE-ACTUAL= 0.59& CU. r-"r/M:c:l
MASS COLLECTED= 24422.901 MG. CYCLONE BLANK= 0.000 MG,
LOADING= 47 ,80217 GRAIN/SCF STAGE RELANMNK= 0.000 MG.
LDADING(DRY )= 48.,79000 GRAIN/SCF FILTER ELANH= ~0,700 MG. l
RATE FOR 15 MICRON CYCLONE CUTOFF= 0,606 CU. FT/MIN
STAGE # 15 MICRON 1 2 CYCLONE FILTER l
FINAL WT 23988.,90 3122.40 2414.90 2246.90 24348.30
{(MG)
TaRE WT 1455.30 1452.90 14%46.30 14%56.20 223878,50 I
(MG)
MET WT 22533,60 14469.50 958,60 790,70 470,50
(MGY CORRECTED l
FRACTION 85,28 432 3.63 2.99 1.78
% OF TOTAL
CUM, % 85,28 ?1.460 95,23 28,22 1006.00
WITH FILTER I
FRACTION 84,83 b+43 3,69 3,05
% WITHOUT FILTER
CUM. % 84.83 93.26 94,95 100,00 I
WITHOUT FILTER
JET VEL. 0 0 0 0
(CM/SEC) '
D50 SIZE 15.15 11.40 6.33 1.92 £1.92
(MICRONS)
DM/DLOGD 24,48814 6,78011 2.76442 l
(GRAINS/SCF)
GED MEAN 13.14 8.49 3.49 L3, 49
(MICRONS)
FARTICLE 7,31D+08 9.88D+07 %,81D+07 l
COUNT

THE D50 VALUE SHOWN FOR THE CYCLONE IS aN ESTIMATE ASSUMING THE (-.43) POWER DFl

FLOW RATE OF SRI CYCQLOME T

+
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INFUT DATA FOR
TEST DATE - 5~1-81
PROJECT & - 4892-L03
TEST SITE - IDEAL
RUN ID - EGF-I-3~1

STACK TEMPERATURE=
EAR, FRESSURE=
STATIC PRESSURE=
AVE., DELTA F=
PITOT COEFF.=
METER TEMF.=

FROEE DIA.=

SAMFLE VOL..—-DRY 8TD.=
SAMFLE VOL.-HET STD.=
STACK VELOCITY=
NOZZLE VELOCITY=

FILE ESFI31

% WATER=

4 CAREON DIOXIDE=
4 CAREON MONOXIDE=
% OXYGEN=

28.20
20,30
0.00
8,30

" ANDERSEN MODEL HCSS IMFACTOR W/1% MICRON CYCLONE

407 .7 DEGREES F.
28.94 INCHES HG
-5.80 INCHES H20

0.84 INCHES HZ0

+ 84

75.1 DEGREES F.
0,157 INCHES

SAMPLLING TIME=
FRESSURE DROF=
SAMFLER TEMF.
FARTICLE DENS= 1
METER VOL.=
DELTA H=

30,0 MIN.

CALCULATED RESULTS

7.413 CU, FT.
10.324 CU. FT.
4134.8 FT./MIN.
4415.9 FT./MIN.

Mass COLLECTED=
LOADING=
LOADING(DRY )=

15110.401 MG.
22.38737 GRAIN/SCF
31.45873 GRAIN/SCF

DRY MOLECULAR HWT.= 31.58
WET MOLECULAR WT.= 2775

4 ISOKINETIC= 106.8

SAMPLING RATE-ACTUAL= 0.594
CYCLONE EBElLANK= ' 0.000
STAGE ELANK= 0.000
FILTER BLANK= -0.700

RATE FOR 14 MLCRON CYCLONE CUTOFF= 0.641 CU. FT/MIN

STAGE # 1% MICRON 1 2 CYCLONE FILTER

FINAL WT 13620.70 Z2068,20 2265.00 2375.20 24643.50
(MG

TARE WT 1448.920 1439.30 1433.00 1431.20 24181.20
(MG

NET WT 12241.80 429 .60 832.00 244,00 443,00
(MG CORRECTED

FRACTION 81.02 4.17 geol 6425 3.06
4 OF TOTAL

CUM. % 81.02 85.18 ?0.69 246.94 ioo.00
WITH FILTER

FRACTION 83.98 4,30 S.68 &4 44

7 WITHOUT FILTER

CUM. # 83.58 87.87 ?3.96 loo.00

WITHOUT FILTER

JET VEL. 0 0 0 0

(CH/BEC)

D0 8IZE 15.74 11.58 6+43 2,01 2,01
(MICRONS)

DM/DLOGD 7.05435 4.8B64628 2.79475
(GRAINS/GCF)

GED MEAN - 13.50 8.63 3.59 3.99
(MICRONS)

FARTICLE 6.47D+07 6.98D+07 9.462D+07

COUNT

0.00 INCHES HG
= 407,77 DEGREES F,

cu.,
M o
MG«
M.

7+765 CUBIC FEET
0.21 INCHES H20

FT/HMIN

THE DS0 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.463) POWER OF
FILLOW RATE OF SRI CYCLONE I.
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INFUT DATA FOR F
TEST DATE - S-2-
FROJECT # - 4892
TEST SITE - IDEA
RUN ID - E8F-

STACK TEMFERATUR
EAR, PRESSURE=
STATIC FRESSURE=
AVE, DELTA P=
FITOT COEFF.=
METER TEMP.=
FROEE DIA.=

o s N . B . e
ILE ESPI41
81 4 WATER= 29,20
-L03 Z CAREON DIOXIDE= 20.30
L ~ CAREBON MONOXIDE= 0.00
I-4-1 4 OXYGEN= 8.30
ANDERGEN MODEL HCSS IMFACTOR W/15 MICRON CYCLONE
E= 37%9.3 DEGREES F. SAMPLING TIME= 24,0 MIN.
28.77 INCHES HG FRESBURE DROP= 0.00 INCHES MG
=5.80 INCHES H20D SAMFLER TEMF. = 379.3 DEGREES F.
0.93 INCHES HZ0 FARTICLE DENS= 1
+ 84 METER VOL.= © 6.3%0 CUBIC FEET
83.1 DEGREES F. DELTA H= 0,23 INCHES HZO0

0,157 INCHES

CALCULATED RESULTS

S IS Gl B I B I IR A BN B B B BN B B .

SAMPLE VOL.-DRY 8TD.= S9+937 CU. FT. DRY HMODLECULAR HWT,= 31.58
SAMPLE VOL.—-WET STD.= 8.386 CU. FT. WET MOLECULAR WT.= 27.61
STACK VELOCITY= 4302.3 FT./MIN., X ISOKINETIC= 1014
NOZZLE VELOCITY= 43462.2 FT./MIN. SAMPLING RATE-ACTUAL= 0,587 CU. FT/MI
MASS COLLECTED= 18673,300 MG. CYCLONE EBLANK= 0.000 MG.
LOADING= 3436417 GRAIN/SLCF STAGE BLANK= 0,000 MG.
LOADIMG(DRY Y= 18.,53694 GRAIN/SCF FILTER ELANK= ~0.700 MG.
RATE FOR 15 MICROM CYCLONE CUTOFF= 0.608 CU., FT/MIN
STAGE + 1% MICRON 1 2 CYCLONE FILTER
FINAL WT 17900,50 1899,.40 2345.20 2123.10 25127.40

(MG)
TARE WT 14462,.80 1461.70 1467.50 1470.00 24881.20

(MG
NET WT 146437 .70 437.920 . 897,70 &G3+10 244,20

(MG) CORRECTED
FRACTION 88,03 2,35 4.81 3,90 1.32

Z OF TOTak
CuM. X% 88.03 ?0.37 ¢5.18 ?8.48 100,00

WITH FILTER
FRACTION 89.21 2.38 4.87 3.54
A WITHOUT FILTER
CUM. X 89.21 21.58 246.46 igo.00
WITHOUT FILTER :
JET VEL. 0 0 0 0

(CM/8EC) '
D350 SIZE 15.35 1l.4%9 5.3% 1.95 41.95

(MICRONS)
DM/ DLOGD &.,408642 4.48443 2.,32870

(GRAINS/SCF) '
GED HEAN 13.28 8.57 3.83 353

(MICRONS)
FARTICLE G+97D407 2,37D+07 8.17D+07

COUNT -

THE DS0 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.63) POWER UFI
FLLOW R&TE OF SRI CYCLONE I. " G-

G-8
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INFUT DATé FOR FILE ESFILZ
TEST DATE - 5-2-81
FROJECT & - 4892-1L03
TEST SXITE - IDEAL

%
%
%
%

WATER=

CAREON DIDXIDE=
CAREON MONOQXIDE=

UXYGEN=

L.\JQDD

20,30
¢.00

8.30

ANDERSEN MODEL HESS IMPACTOR WA/15 MICRON CYCLONE

RUN ID - ESF-I-1-2

STACK TEMPERATURE= 384.0 DEGREES

EAR. PRESSURE= 28.88 INCHES

STATIC FPRESSURE= -5.80 INCHES

AVE. DELTA P= .62 INCHES

FITOT COEFF.= +84

METER TEMF.= 82.3 DEGREES
0,177 INCHES

FROEE DIA.=

SAMFLE VDL.-DRY STD.=
SAMFLE VOL.-HET &5TD.=

STACK

VELOCITY=
NOZZLE VELOCITY=

Fo
HG
HZ
HZ

Fa

SAMPLING TIME='
FRESSURE DROF=
0 SAMFLER TEMF.

0 FARTICLE DENS= 1
METER VOL.=
DELTA H=

CALCULATED RESULTS

3.910 C
.Jon..l'q' C

u.
uU.

3474.4 FT./MIN,
3420.6 FT./MIN,

FT.
FT.

DRY MOLECULAR
WET MOLECULAR
4 ISOKINETIC=
SAMPLING RATE-ACTUAL=

15,0 MIN,
0,00 INCHES HG
= 384.0 DEGREES F.

4,160 CURIC FEET

0.

WT .=
WT .=

MASS COLLECTED= 180460.098 MG, CYCLONE ELANK=

LOADING= w3« 455921 GRAIN/SCF STAGE ElLANK=

LOADINGC(DRY)= 71.27455 GRAIN/SCF FILTER BLANK=

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.614 CU. FT/MIN

STAGE +# 15 MICRON 1 2 CYCLONE FILTER

FINAL WT 17333.70  2104.40 2054.60 2033.30 25143.10
(MG

TARE WT 1447.20 1457.20 1470.80 1470,20 24806.30
(MG

MNET WT 15%08.50 647 .20 <83.80 S83.10 337 .30
(MG) CORRECTED :

FRACTION 88.09 3.58 3.23 3.23 1.87
4 OF TOTaL

CuM. # 88.0% F1.67 94,20 ?8.13 100.00
WITH FILTER

FR&ACTION 89.74 3465 3.29 J.29

Z WITHOUT FILTER

CuUM. % 89.76 23.42 ?6.71 100,00

WITHOUT FILTER

JET VEL. 0 0 0 0

(CM/SEC)

DS0 SIZE 15,47 11.583 6.4 1.96 1.96
(MICRONS)

DM/DLOGD 15.00950 4.78918 3.30611
(GRALINS/SCF)

GEQ MEAN 13.35 8.60 3.55 3.85
(MICRONS)

FARTICLE 1.39D+08 2.77D+07 1.17D+08

COUNT '

24 INCHES H20

31.58
28,19
8.5
0.384 CU.
0.000 MG.
0.000 MG.
"00700 MG,

FT/HMIN

THE DRG0 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.63) FOWER OF
FLOW RATE OF SRI CYCLONE I,

T G-9
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INFUT DATA FOR FILE ESFIZZ

THE D350 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.63) FOWER

FLLOW RATE OF SRI CYCLONE I.

et = P e e g et .

G-10

TEST DATE — 5-4-81 % WATER= 31,15
FROJECT # - 4892-1.03 % CAREON DIOXIDE=  21.33 I
TEST SITE - IDEAL % CAREON MONOXIDE=  0.00
RUN ID - ESF-I-2-2 % OXYGEN= 8,25
ANDERSEN MODEL HCSS IMPACTOR W/15 MICRON CYCLONE l
STACK TEMFERATURE= 344,0 DEGREES F. SAMPLING TIME= 24,0 MIN.
EAR, FRESSURE= 28,73 INCHES HG FRESSURE DROF= 0,00 INCHES HG l
STATIC FRESSURE= -5,80 INCHES H20 SAMPLER TEMF., = 344,0 DEGREES F.
AVE, DELTA P= 0.82 INCHES H20 PARTICLE DENS= 1
FITOT COEFF,= .84 METER VOL.= 6,250 CUEBIC FEET I
METER TEMP,= 77 .4 DEGREES F. DELTA H= 0,21 INCHES H20 .
FROEE DIA.= 0,177 INCHES
CALCULATED RESULTS
SAMELE VOL.-DRY STD,= 5,895 CU, FT. DRY MOLECULAR WT.= 31,74 l
SAMPLE VOL.-RET STD.= 8,562 CU, FT., WET MOLECULAR WT.= 27, 46 _
STACK VELOCITY= 4016.8 FT./MIN, % ISOMIMNETIC= 85,8
NOZZLE VELOCITY= 244%,8 FT./MIN. SAMFLING RATE-ACTUAL= 0,589 CU, FT/HIJI
MASS COLLECTED= 27664,000 MG, CYCLONE ELANK= 0,000 MG,
LOADING= 49,84135 GRAIN/SCF STAGE ELANK= D.000 MG,
LOADING(DRY)= 72.,42026 GRAIN/SCF FILTER BLANK= ~-0,700 MG, I
- RATE FOR 15 MICRON CYCLONE CUTOFF= 0.591 CU. FT/MIN -

STAGE & 15 MICRON 1 2 CYCLOMNE FILTER l
FINAL WT 2460%3,40 2420,70 2200.30 2412,00 24%81.20

(MG)
TARE WT 1453,20 1449.40 1445.00 1444.80 24211.90 I
(HG)
NET WT 24600,20 971,30 755,30 947,20 370,00

(MG) CORRECTED l
FRACTION 88,97 3,51 2,73 3,50 1,34

¥ OF TOTAL
CUM. % 88,92 .44 95,17 98,66 100,00

WITH FILTER I
FRACTION 90,13 3,56 2,77 3,54
% WITHOUT FILTER :
CUM, % 90,13 93,69 246,46 100,00 l
WITHOUT FILTER
JET VEL, 0 0 0 0

(CM/SEC) l
D50 SIZE 15,03 11.39 &34 1.90 1,90

(MICRONS)
DM/DLOGD 14,55492 5.33990 3.33599 .
(GRAINS/SCE)
GED MEAN 13,09 8.50 3.47 3.47

(MICRONS) _
FARTICLE 1,38D+08 7.78D+07 1.19D+08 I
COUNT

“FI




INFUT DATA FOR FILE ESFI3Z2

TEST DATE - 5-1-81 Z WATER= 29.20
FROJECT & - 4892-L03 % CAREON DIOXIDE= 20,30
TEST SITE - IDEAL % CAREON MONOXIDE= 0.00
RUN ID - ESF-T-3-2 % OXYGEN= B8.30
ANDERSEN MODEL HCSS IMFACTOR W/15 MICRON CYCLONE
STACK TEMFERATURE= 390.6 DEGREES F. SAMFLING TIME=  24.0 MIN.
EAR,. FRESSURE= 28.94 INCHES MG FRESSURE DROF= 0.00 INCHES HG
STATIC FRESSURE= =580 INCHES HZO0 SAMFLER TEMF. = 390.6 DEGREES F.
AVE, DELTA F= 0.77 TINCHES HZ0 FARTICLE DENS= 1
FITOT COEFF .= +84 METER VOL.= 6.330 CUELC FEET
METER TEMFP.= 84.46 DEGREES F. DELTA H= 0.21 INCHES H20

FROBE DIA.= 0,156 INCHES

CALCULATED RESULTS

SAMFLE VOL.-DRY STD.= S.937 CU., FT. DRY MOLECULAR WT.= 31.98
SAMFPLE VOL.~WET STD.= 8,385 CU., FT. HET MOLECULAR WT.= 27 61
STACK VELQCITY= 3716.5 FT./MIN., 7% ISOKINETIO= 113.7
NOZZLE VELOCITY= 4451 .5 FT./MIN, SAMFLING RATE-4ACTUAL= 0,591 CU., FT/MIN
MASS COLLECTED= 167464, 601 MG. CYCLONE BLANK= D.000 MG.
LOADING= 30.85355 GRAIN/SCF STAGE ELANK= 0.000 MG.
LOADING(DRY)= 43,57846 GRAIN/SCF FILTER BlLANK= —0.700 MG,
RATE FOR 195 MICRON CYCLONE CUTOFF= 0.621 CU., FT/MIN
STAGE & 15 MICRON 1 2 CYCLONE FILTER
FINAL WT C135535.30  2341.50 2138.60 2324.30 24543.90

(M3
TARE WT 1455.80  1439.00 1446.40 1492.80 24355.70

(MG
NET WT 1409%2,50 f02.50 692,20 281.50 188,90

(MG) CORRECTED
FRACTION 84.10 .38 4.13 S.26 1.13

4 OF TOTaL
CUM. 2 84.10 89.49 93.62 98.87 100,00

WITH FILTER
FRACTION 895.06 9.44 4,18 932
Z WITHOUT FILTER :
CuM. % 8o9.08 ?0.51 94.68 100.00
WITHOUT FILTER
JET VEL. 0 0 0 0

(CM/SEC) :
D50 SIZE 15.48 11.51 6. 40 1.97 21,97

(MILCRUNS)
RM/DLOGD 12.,91544 4,99139 3.,17041

(GRAING/SCF)
GEQ MEAN 13435 8.358 3,59 395

(MICRONS)
FARTICLE 1.20D+08 7.20D0+07 1.11D+08

COUNT

THE DZ0 VALUE SHOWN FOR THE CYCLONE IS5 AN ESTIMATE ASSUMING THE (~.63) FOWER OF

FLOW RATE OF

SRI CYCLONE I.

TG-11




INFUT DATA FOR FILE ESFPI4Z

L R

TEST DATE - $-Z-81 4 WATER= 28,460
FROJECT # - 4892-L03 Z CAREON DIOXIDE= 20,30
TEST SITE - IDEAL 4 CAREDON MONOXIDE= 0D.00
RUN ID - ESP~I-4-2 % OXYGEN= 8,30

ANDERSEN MODEL HCSS IMFACTOR W/15 MICRON CYCLONE
STACK TEMFERATURE= 385.46 DEGREES F, SAMPLING TIME= 24.0 MIN,
BAR. FRESSURE= 284,75 INCHES HG FRESSURE DROP= 0,00 INCHES HG
STATIC PREBSURE= -%.80 INCHES HZ0 SAMFLER TEMF. = 3B5.6 DEGREES F.
AVE. DELTA P= 0.98 INCHES HZO0 PARTICLE DENS= 1.
FITOT COEFF.= - 84 METER VOL.= 6.+290 CUBIC FEET
METER TEMF.= 79,9 DEGREES F. DELTA H= 0.22 INCHES HZ0
FROEE DIA.= 0.157 INCHES

CALCULATED RESBULTS

SAMPLE VOL..-DRY STD.= 5,212 CU. FT. DRY MOLECULAR WT,= 31.58
SAMFLE VOL.-WET STD.= 8,280 CU. FT. WET MOLECULAR WT.= 27 .70
STACK VELOCITY= 4428.0 FT./MIN. % ISOKINETIC= 28.1
NOZZLE VELOCITY= 4343.1 FT./MIN, SAMPLING RATE-ACTUAL= 0.384 CU.
MAass COLLECTED= 20189.3598 HMG. CYCLONE BlL.ANK= 0.000 MG,
LOADING= 37.63062 GRAIN/SCF STAGE BELANH= 0.000 MG.
LOADING(DRY )= 92.703%9% GRAIN/SCF FILTER BLANK= ~0.,700 MG,

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.415 CU.

STAGE * 15 MICRON 1

FIMAL WT 19322.70 1888.00
(MG

TARE WT 1459.40 1445.10
(MG

NET WT 178463.30 442.20
{(MG) CORRECTED

FRACTION 88.48 2.19
4 OF TOTaL

CUM. % 88.48 ?20.67
HWITH FILTER

FRACTION 89.78 &+23

4 WITHODUT FILTER

CUM. A4 29.78 ?2.01

WITHOUT FILTER

JET VEL. \ 0 0
(CM/SED)

LS50 81IZE 15.51 11.54
(MICRONS)

DM/DLOGD 6.43241
(GRAING/SCF)

GEQ MEAN 13.38
(MICRONS?

FARTICLE S.99D+07
CQOUNT

FILOW RATE OF SRI CYCLONE I.

2

2129.10
14432.40
685.70
3+40
24,07
345

9545

b2

B.61

7 22D+07

FT/MIN
CYCLONE
2353.80
1449.,00

704,80

4.48
98,595
4,50

100.00

1.97
3.28449
3enb

1.14D+08

FILTER
24335,70

24043.50

292.910

FT/MI
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INFUT DATA FOR FILE ESFL13E

TEST DATE - 5-4-81 % WATER= _ 27.70
FROJECT # - 4BYZ-L03 Z CAREON DIOXIDE= £21,33
TEST SITE - IDEAL % CAREBON MOWNOXIDE= 0.00
l RUN ID - ESP-I-1-3-b % OXYGEN= 8.25

ANDERSEN MODEL HCGSS IMFACTOR W/1G

MICRON CYCLOUNE

STACK TEMPERATURE= 38Z.0 DEGREES F. SAMFLING TIME= 15,0 MIN.

EaR. PRESBURE= 28,72 INCHES HG PRESSURE DROF= 0,00 INCHES MG
STATIC FPRESSURE= ~-5.80 INCHES HZ0 SAMPLLER TEMF. = 382.0 DEGREES F.
AVE. DELTA P= 0.77 INCHES H20 FARTICLE DENS= 1

FITOT COEFF.= .84 METER VDL, = 3.770 CURIC FEET
METER TEMF.= 73.+0 DEGREES F. DELTA H= 0.19 INCHES HZ20D

FROEE DIA.=

0,157 INCHES

CALCULATED RESULTS

SAMPLE VOL.-~DRY STD.= 3.585 CU. FT. DRY MOLECULAR WT.= 31.74

SAMFLE VOL,,-WET S§TD.= 4,959 CU. FT. HET MOLECULAR WT.= 27 .94

STaCK VELOCITY= 3901.8 FT./MIN, % ISOKINETIC= 106.3

NOZZILLE VELOCITY= 4148,4 FT./MIN. S&MPLING RATE-aACTUAL= 0,558 CU., FT/MIN
HAGE COLLECTED= 29590.200 MG. CYCLONE ELANK= 6,000 MG,
l.OADTING= 79.,64325 GRAIN/SCF STAGE EBELANK= 0.000 MG.
LOADIMNG(DRY)= 110.154464 GRAIN/SCF FILTER BLANK= ~-0.700 HMG.

RaTE FOR 15 MICRON CYCLONE CUTOFF= 0.611 CU., FT/MIN

o MICRON

CYCLONE

STAGE & 1 1 2 FILTER

FINAL WT 24233,90 2494,30 22%4.,50 2223.90 £4895.010
(MG

TARE WT 1444,00 1440.60 1437.20 1448.10 24740.00
(MG

NET WT 22787.90 1053.70 817.30 775.80 156,20
{HG)» CORRECTED '

FRACTION . 89,09 4,12 3.19 3,03 .61
4 OF TOTAL

CuM. 4 82.035 ?3.16 246,36 29,39 100,00
HITH FILTER

FRACTION 89.59 4.14 3.21 3.05

% WITHOUT FILTER .

CUM. % 8?.59 ?3.74 246,95 100.00

WITHQUT FILTER

SET VEL, 0 0 0 0

(CM/BEC)

LS00 SIZE 15.89 11.72 6,54 2,01 ~Z.01
(MICRONS)

DM/DLOGD 24.81587 10.,09922 4.,49900
(GRAINS/GCF)

GED MEAN 13.65 8.77 3.63 3.63
(MICRONS)

FARTICLE 2.,25D0+08 1.42ZD+08B 1.60D+08

COUNT

THE CYCLONE DS0 ASSUMES A (-.43) FOWER OF FLOW RATE

G-13

(SRI CYCLONE IO,
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INFUT DATA FOR FILE ESFIZ3

TEST DaATE - S-5-81 %X WATER= 29.90
FROJECT # - 4892-1_.03 # CAREON DIOXIDE= 21.33
TEST SITE - IDREAL % CAREON HONOXIDE= 0.00
RUN ID - ESF-I1-2-3 # OXYGEN= 8,25

ANDERSEN MODEL HCSS IMFACTOR W/15 MICRON CYCLOME

STACK TEMFERATURE= 344.3 DEGREES F. SAMPLING TIME= 21.0 MIN.

BAR. FRESSURE= 28.85 INCHES HG FRESSURE DROP= 0,00 INCHES HG
STATIC PRESSURE= -3.80 INCHES HZ20 SAMPLER TEMF. = 344,3 DEGREES F.
AVE. DELTA P= 0.75 INCHES HZ20 FARTICLE DENS= 1

FITOT COEFF.= +84 METER VOL.= J+260 CUBIC FEET
METER TEMP.= 74,0 DEGREES F. DELTaA H= 0.20 INCHES HZ20
FROBE DIA.= 0.176 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= 4,927 CU. FT. DRY HOLECULLAR WT.= 31.74

SAMPLE VOL.,~WET STD.= 7,128 CUs FT. HWET MOLECULAR WT.= &7 +63

- S5TACK VELOCITY= 3773+9 FT./MIN. Z ISOKINETIC= BE.4

NOZZLE VELOCITY= 32ZZ.8 FT./MIN. SAMPLING RATE-ACTUAL= 0,544 CU. FT/MI
MASS COLLECTED= 22802.402 Mb. CYCLONE PRlLANK= 0,000 MG.
LOADING= 49.36799 GRAIN/SCF STAGE BLAMK= 0.000 MG.

LOADING(DRY )= 70.,42009 GRAIN/SCF FILTER ELANK= -0.700 HG.
RATE FOR 15 MICRON CYCLONE CUTOFF= 0.3&8 CU., FT/MIN :

STAGE 4 15 MICRON 1 2 CYCLONE FILTER

FINAL WT 21891.40 2318.00 2053.80 21546.%90 244989.80
(MGY

TaRE WT 1444,.50 1454.00 1440.20 1434,00 2433%3.10
(MG )

NET WT 20444.90 8464.00 &1l3.40 722.50 155.40
(MG) CORRECTED :

FRACTION 89.67 3.79 2,69 3.17 0.68
4 0OF T0TAL

CumM, %« 89.67 93.46 P48.1% ?9.32 100.00
HWITH FILTER .

FRACTION : @0.29 3.82 2.71 3.19

4 WITHOUT FILTER

ClM. % 20.29 ?4.10 ?6.81 i00.00

WITHOUT FILTER

JET VEL. ] 0 0 o

(CM/SEC}

DS0 SIZE 15.41 11.464 6.54. 1.94 Wl 94
(MICRONS)

DM/DILLOGD 15.35030 5.30636 2.96217
{(GRAINS/SCF) .

GEQ HMEAN 13,39 8.72 3.56 w356
(MICRONS)

FARTICLE 1.42D+08 7.353D+07 1.,03D+08

COUNT

THE D50 VALUE SHOWM FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.63) FOWER C]F-’l
FLOW RATE OF SRI CYCLONE I. T G-14
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INFUT DATA FOR FILE ESFI33
TEST DATE - 5-5-81

FROJECT # - 4892-L03

TEST SITE - IDEAL

RUN ID - E8p-I-3-3

S

WATER= 32.20
CAREON DIOXIDE= 21.33
CAREON MONOXIDE= 0.00
OXYGEN= 8.25

ANDERSEN MODEL HCSS TMPACTOR W/15 MICRON CYCLONE

FROEE DILA.= 0.137 INCHES

FLOW RATE OF SRI CYCLONE I.

STACK TEMFERATURE= 364.0 DEGREES F. SAMFLING TIME='
EBAR. FPRESSURE= 28.84 INCHES HG FRESSURE DROP=
STATIC FRESSURE= ~5.80 TINCHES HZ0 SAMPLER TEMF.
AVE,. DELTA P= 0.8%9 INCHES HZ0 FARTICLE DENS=
FITOT COEFF.= +84 METER VOL.=
METER TEMP.= 63.9 DEGREES F. DELTA H=

CALCULATED RESULTS

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.521 CU., FT/MIN

21 .0 MIN.
0.00 INCHES HG
344.0 DEGREES F.
1
S.240 CURIC FEET.
0.20 INCHES HZD

SAMFL.E VOL.-DRY STD.= G9+091 CU. FT. DRY MOLECULAR WT.= 31.74

SAMFLE VOL.-WET STD.= 7:309 CU. FT. HWET MOLECULAR WT.= 27 .32

STACK VELOCITY= 4187 .6 FT./MIN. % TISOKINETIC= 104.4

NOZZLE VELOCITY= 4372+4 FT./MIN, SAMPLING RATE-ACTUAL= 0.588 CU. FT/MIN
A58 COLLECTED= Z24732,099 Mi. CYCLONE ELaANK= 0,000 MG.
LOADING= G0.83122 GRAIN/SCF STAGE BLANK= G.000 MG,
LOADING(DRY»= 74.97229 GRAIN/SCF FILTER EBLANK= -0.700 MG.

STAGE & 15 MICRON 1 Z CYCLONE FILTER

FINAL WT 24086,40 2053.90 2050.40 2091.20 24310.40
(MG

TARE WT 1460,80 1449.70 14446.40 1440,10 24263.90
(MG '

MET WT 22625.560 404,20 604,00 651.10 247,20
(MG} CORRECTED

FRACTION @1.48 Z.44 2.44 2+63 1.00
A DF TOTAL

CUH. 7 ?1.48 ?3.93 246,37 ?9.00 100.00
WITH FILTER

FRACTION P2+41 2.47 2.47 2,46

Z WITHOUT FILTER

CUH. % ?2.41 ?4.87 97 .34 100.00

WITHOUT FILTER

JET VEL. 0 0 0 0

(CM/SEC)

DS0 SIZE 15,05 11.40 &34 1.90 1.90
(MICRONS)

DH/DLOGD 10.30935 4.87128 2.56097
(GRAINS/SCF)

GED MEAN 13.10 8.350 3.47 3.47
(MLLRONS)

FARTICLE ?.74D+07 7,09D+07 2,12D+07

COUNT

THE DS0 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.63) PONéﬁ OF
G-15
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INFUT DATA FOR FILE ESFIAS

TEST DATE - S-6-81 % WATER= 31.50
FROJECT $ ~ 4892-L03 %4 CAREON DIOXIDE= 21.00
TEST SITE - IDEAL % CAREDON MONOXTIDE= 0,00
RUN 1D - ESF~-I-4-3 Z OXYGEN= 8.00
ANDERSEN MODEL HCSS IMFACTOR W/1%5 MICRON CYCLOME
8TACK TEMFPERATURE= 342.9 DEGREES F. SAMPLING TIME= 21,0 MIN.
EAR. FRESSURE= 28.88 INCHES HG FRESSURE DROP= 0.00 INCHES HG
STATIC FRESSBURE= ~3.80 INCHES HZO SAMFPLER TEMF. = 3462.9 DEGREES F.
AVE, DELTA P= 1,03 INCHES HZ0 PARTICLE DENS= 1
FITOT COEFF.= +84 METER VOL.= S5.470 CURBIC FEET
METER TEHP.= 43.7 DEGREES F. DELTA H= 0,21 INCHES H20
FRDOEE DIA.= 0,137 INCHES

CALCULLATED RESULTS

i
1
1
I
!
I
I
!
1
I
I
!

SAMFLE VOL.-DRY STD,= 9+324 CU. FT. DRY MOLECULAR WT.,= 31.48
SAMPLE VOL.~WET S8TD.= 7772 CUy FT. WET MOLECULAR WT.= 27 .37
STACK VELOCITY= 4494, 4 FT./MIN., % ISOKINETIC= 100.4
MOZZLE VELOCITY= A513.5 FT,./MIN. SAMFLING RATE-ACTUAL= 0,407 CU. FT/MI
MASS COLLECTED= A2740.502 MG. CYCLONE ELANK= 0,000 MG.
LOADING= 65,00883 GRAIN/SCF STAGE BLANK= 0,000 MG,
LOADING(DRY )= ?4.2033%9 GRAIN/SCF FILTER BLANK= ~0.700 MG.
RATE FOR 15 MICRON CYCLONE CUTOFF= 0.38%9 CU. FT/7MIN T
STACGE % 1% MICRON 1 2 CYCLONE FILTER
FINAL WT 27181.30 S5510,80 2772.00 2812.10 25014.50
(MG)
TARE WT 1449,460 14594.40 1454.60 1440.40 24731.70
(MG
NET WT 25731.70 405%54.40 1317.40 13%51.50 283.50
{MG)Y CORRECTED _
FRACTION 78.5% 12,39 4,02 4,13 0.87
% OF TOTaAL
CuUM. % 78.599 208,98 5,01 99.13 i00.00 l
WITH FILTER
FRACTION 79,28 12.50 4,086 4,16
% WITHOUT FILTER l
CUM. % 79.28 21,78 05.84 100.00
WITHOUT FILTER
JET VEL. 0 0 0 0 '
(CM/5EC) '
D50 SIZE 14,73 11.26 6.:.24 1.87 1 .87
(MICRONS) '
DM/DLOGD 4$9.10830 10.18979 S5.12250
(GRAINS/SCF) :
GED MEAN 12.88 8.38 2.41 3+41
(MICRONS) I
FARTICLE 4.64D+08 1.50D+08 1.84D+08
COUNT - .
THE D50 VALUE SHOWN FOR THE CYCLONE IS5 AN ESTIMATE ASSUMING THE (-.63) FOWER DFI

FLOW RATE. OF SRI CYCLONE I.

G-16




INFUT DATA FOR FILE ESFIL4
TEST DATE - 9-4-81

FROJECT # -~ 4892-L03

TEST SITE - IDEAL

P

RUN 1D

- ESF-1I-1-4 4

™

WATER= 27.70
CAREON DIOXIDE= 21.33
CAREBON MONOXIDE= 0.00
OXYGEN= 8.25

ANDERSEN MODEL HCS8 IMFACTOR W/13 MICRON CYCLONE

STACK TEMPERATURE= 374.0 DEGREES F. SAMPLING TIME= 15.0 MIN,

BaR. FPRESSURE= 28.72 INCHES HG FRESSURE DROF= 0.00 INCHES HG
STATIC FRESBURE= -5.80 INCHES H20 SAMPLER TEMF., = 374.0 DEGREES F.
AVE, DELTA P= D.71 INCHES H20 FARTICLE DENS= 1

FITOT COEFF,= 84 METER VOL.= 3.900 CUBIC FEET
METER TEMF.= 73.8 DEGREES F. DELTA H= 0,21 INCHES HZ0
PROEE DIA.= 0,157 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY 8TD.= 3.703 CU., FT+ DRY MOLECULAR WT.= 31.74
SAMFLE VOL.-WET 8TD.= S.122 CU, FT. WET HMOLECULAR WT,.= 27 .94
STRCK VELOCITY= 371844 FT./MIN., Z ISOKINETIC= 114.1
NOZZLE VELDCITY= 4244.5 FT,/MIN, SAMFLING RATE-ACTUAL= 0.271 CU., FT/MIN
MAass COLLECTED= 235468.100 MG, CYCLONE ELANK= 0.000 MG.
LOADING= 71.00580 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADRTING(DRY )= ?8.20996 GRAIN/SCF FILTER EBLANK= =0.700 MG.
RATE FOR 1% MICRON CYCLONE CUTOFF= 0.402 CU., FT/MINM
STAGE & 15 MICRON 1 2 CYCLONE FILTER
FINAL WT 22774,20 Z206.80 2147.80 2081.40 24693.40

(MG )
TARE WT 1444,00 143%9.60 1440.80 1450.30 245461.30

(G
NET WT 21330.20 767 .20 707,00 631.10 132,60

(MG) CORRECTED
FRACTION ?0.,50 326 3.00 2.68 0.56

% OF TOTAL
CuM. % 20.50 ?3.76 P6.76 ?29.44 100.00

WITH FILTER
FRACTION ?1.02 3.27 3.02 F2.69
A WITHOUT FILTER
CUM. % ?21.02 ?4.29 97.31 100.00
WITHQUT FILTER
JET VEL. 0 0 0 0

(CHM/SEC)
D50 STIZE 15.52 11,58 &.47 1.%96 1.%6

(HICRONS)
LM/DLOGD 18.19587 8.41420 3.47318

(GRAINS/SBCF)
GEQ HEAN 13. 41 8.43 3.956 306

(MHICRONS)
FARTICLE 1.,68D+08 1.200+08 1.28D+08

COUNT

_ I

FLOW RATE OF SRI CYCLONE I

i
|
|
|

+

e

THE D30 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.63) POWER OF




INFUT DATA FOR FILE ESFIZA4

TEST DATE ~ 5-5-81 - 4 WATER= 27 .56
FROJECT & - 4892-1.03 4 CAREBON DIOXIDE= £21.33
TEST SITE - IDEAL 4 CAREON MOMOXIDE= g.00
RUN ID - ESF-I-2-4 4 UXYGEN= 8.25
ANDERSEN MODEL HCSS IMFACTOR W/15 MICRON CYCLONE
STACK TEWPERATURE= 359.3 DREGREES F. SAMFLING TIME= 21,0 MIM.
EBEaR., FRESSURE= 28.82 INCHES HG FPRESSURE DROP= 0,00 INCHES HG
STATIC FRESSURE= ~5.80 INCHES H2D SAMFLER TEMF. = 359.3 DEGREES F.
AVE. DELTA F= 0.71 INCHES H20 FARTICLE DENG= 1
FITOT COEFF.= + 84 METER VOL.= H+260 CUBIC FEET
METER TEMP.= 74,4 DEGREES F. DELTA H= 0.20 INCHES HZ0
FROEE DIA.= 0.176 INCHES
CALCULATED RESULTS

SAMFLE VOLL.-DRY STD.= G.0086 CU, FT. DRY MOLECULAR HWT.= 31.74
SAMFILE VOL.-WET STD.= 6,911 CU. FT. WET MOLECULAR WT.= 27 .96
STACK VELOCITY= 3688.1 FT./MIN. X IBOKINETIC= 844
MOZZLE VELOCITY= 3186.5 FT./MIN. SAMFLING RATE-ACTUAL= 0.338 CU. FT/MI
Mass COLLECTED= 26047.801 MG. CYCLONE ELAMK= 0.000 MG.
LOADING= 98,146338 GRAIN/SCF  STAGE BLANK= 0.000 MG,
LOADING(DRY)= 80,2Z9180 GRAIN/SCF FILTER ELANK= -0.700 MG,
RATE FOR 13 MICRON CYCLONE CUTOFF= 0,583 CU. FT/MIN
STAGE % 15 MICRON 1 2 CYCLONE FILTER
FINAL WT 24742.30  2141.20 2505.80 2225.20 24306.90

(MG
TARE WT 1444.40 1435.460 143%.70 1449.10 24105.50

(MG
NET WT 23297.%0 705.60 10&86.10 776,10 2Z02Z.10

(MG) CORRECTED '
FRACTION 3% .44 2.71 4,09 2.98 0.78

% OF TOTaAL
CUM. % 8% .44 P2.15 96.24 99.22 100,00

WITH FILTER
FRACTION 20.14 2.73 4,12 3.00
A WITHOUT FILTER
cuM, % ?0.14 22.87 27.00 100.00
WITHOUT FILTER
JET VEL.. 0 0 0 0

(CH/5EC)
D50 SIZE 15.81 11.77 6,462 1,99 %1.99

(MICRONS)
DM/DLOGD 12,27902 9.53081 3,32223

(GRATINS/SCF)
GEOQ MEAN 13.44 8.83 3,63 “3.63

(MICRONS?
FARTICLE . 1.110+08 1,34D+08 1.13D+0R

COUNT -

|
Eﬁ
|

THE D30 VALUE SHOWN FOR THE CYCLONE I8 &N ESTIMATE ASSUMING THE (-,63) FOMWER UJ'

FLLOW RATE OF SRI CYCLONE I.
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INFUT DATA FOR FILE ESFTI24

TEST DATE - 5-5-81 Z WATER= 32.10
PROJECT # - 489Z<-L03 . % CAREON DIOXIDE= 21.33
TEST SITE - IDEAL 7% CAREON MONOXIDE= 0,00
RUN ID - ESP-I-3-4 4 OXYGEN= 8.25

ANDERSEN MODEL HCSS IMFPACTOR W/15 MICRON CYCLONE

STACK TEMFERATURE= 346.0 DEGREES F. SAMPLING TIME= 21,0 MIN.

BaR. FPRESSURE= 28.88 INCHES HG FRESSURE DROF= 0.00 INCHES HG
STATIC PRESSURE= -5.80 INCHES HZO0 SaMPLER TEMP. = 346.0 DEGREES F.
AVE., DELTA F= 0.83 INCHES HZO0 PARTICLE DENS= 1

FITOT COEFF.= 84 METER VOL..= 5.060 CUBRIC FEET
METER TEMP.= 632.0 DEGREES F. DELTA H= 0,18 INCHES HZ0
FROEBE DIA.= 0.157 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY §TD.= 4,931 CU., FT. DRY MOLECULAR WT.= 31.74

SAMPLE VOL.-WET STD.= 74262 CU, FT. WET MOLECULAR WT.= 27.33

STACK VELOCITY= 3993.8 FT./HMIN, Z IGORKINETIC= 103.4

NOZZLE VELOCITY= 4130.8 FT./MIN. SAMFLING RATE-ACTUAL= 0.3500 CU., FT/MIN
MAaSS COLLECTED= 159529.302 MG, CYCLONE B ANK= 0.000 MG.
LOADING= 32.99950 GRAIN/SCF STAGE BLANK= ‘ 0.000 MG.
LOADING(DRY )= 48,460014 GRAIN/SCF FILTER BLANK= ~0.700 MG.

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.570 CU. FT/MIN

STAGE & | 15 MICRON 1 2 CYCLONE FILTER

FINAL MWT 15282,30 1822.80 1958.40 2100.80 Z4732Z.80
(MG 2 '

TARE WT 1434,10 1445.70 1447.80 14351.40 24289.70
(MG

NET WT 13848.20 377.10 S10.80 649 .40 143.80
(HG) CORRECTED

FRACTION. 89.17 2.43 3.29 4.18 0,93
Z OF TOTAL

CUM. % 89.17 ?1.60 ?4.89 2. 07 100,00
WITH FILTER '

FRACTION 20.01 2.45 3.32 4.22

Z WITHOUT FILTER

CUM., Z ?0.01 ?2.46 ?5.78 100.00

WITHOUT FILTER

JET VEL. 0 0 0 0

(CH/8EC) ‘

RS0 SIZE 15.25 11.56 6.48 1.92 41 .92
(MICRONS) '

DM/ADL.OGD _ 6.65720 4,31621 2.461283
(CRALNS/GCF)

GEO HEAN 13.28 B.,463 3.53 4353
(MLCRONS)

FARTICLE 6.21D+07 6.,17D+07 2.17D+07

COUNT

THE D50 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (—-.63) FOKER OF
FLOW RATE OF SRI CYCLONE I.

|
I
I
]
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INFUT DATA FOR FILE ESPI44

TEST DATE - 5-4-81 % WATER= 24,00
FROJECT 4 - 4892-L03 # CaAREON DIOXIDE= Z21.00
TEST SITE - IDEAL % CAREDN MONODXIDE== 0.00
RUN ID - ESP-I-4-4 % OXYGEN= 8.00
ANDERSEN MODEL HCSS IMFACTOR W/19% MICRON CYCLONE
STACK TEMPERATURE= 38Z.0 DEGREES F. SAMPLING TIME= 18.0 MIN.
EAaR. FRESSURE= 28,84 INCHES HG FRESSURE DROP=’ 0,00 INCHES HG
STATIC FRESSURE= =5.80 INCHES HZ0 SAMFLER TEMF. = 382.0 DEGREES F.
AVE. DELTA FP= 1,00 INCHES HZO0 FARTICLE DENS= 1
FITOT COEFF.= +84 METER VOL..= 4,570 CUBIC FEET
METER TEMF.= 6.4 DEGREES F. DELTA K= D.2

FROEE DIA.= 0.157 INCHES
CALCULATED RESULTS

SaMFPLE VOL.-DRY STD.=
SAaMPLE VOL.~WET STD.=

4.419 CU,
S.814 CU,

FT.
FT.

DRY MOLECULAR MWT.=
WET MOLECULAR WT.=

STACK VELOCITY= 4401.0 FT./MIN. X ISOKINETIC=

NOZZLE VELDCITY= 40346.4 FT./MIN. SAMFLING RATE-aACTUAL=
MASS COLLECTED= Z25331.900 HMG. CYCLONE EBLANK=
LOADING= 67,235461 GRAIN/SLEF STAGE EBLANK=
LOADIMG{DRY )= 88.,446791 GRAIN/SCF FILTER BLANK=

0 INCHES HZ0

31.68
28.40
1.7
0.543 CU.
0.000 HMG.
0,000 MG,
—00700 MGf

FT/M1

RATE FOR 1% MICRON CYCLONE CUTOFF= 0.611 CU, FT/MIN

STAGE + 15 MICRON 1

EINAL MWT 23428.90 2543.10
(MG

TARE WT 1456.50 1454.70
(MG '

NET WT 21972.40 1088.40
(MG) CORRECTED

FRACTION B86.74 4,30
Z OF TOTAL

CuM, % B4&.74 21.03
WITH FILTER

FRACTION B8.11 4.36

£ WITHOUT FILTER

CUM. %4 88.11 ?2.48

HITHOUT FILTER

JET VEL., 0 0
(CM/8EC)

DS0 SIZE 16.17 11.85
(MICRONG)

LM/DLOGD 21.39597
(GRAINS/SCF) :

GEQ MEAN 13.84
(MICRONS)

FARTICLE 1.,91D+08
COUNT

THE CYCLONE DS0 ASSUMES A (-.63) FOWER

1456 .30
1004.20
J. 94
2500
4.03

946,91

bbb
10,6492357
8.88

1,48D0+08

T G-20

CYCLONE
2321490

14%0.,80
871.10
3+44
78.44
3.49

100,00

1.5910+08

OF FLOW RATE

FILTER

24553.00

24159.90

395.80

%2.04

“3. 69

(GRIT CYCLONE I3, -
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'INF‘UT DATA FOR FILE ESFOLI1C

.

TEST DATE - G-6-81 # HWATER=
FROJECT # - 4892-L03 4 CAREON DIOXIDE=
TEST SITE ~ IDEAL : 7 CAREON MONOXIDE=
RUN ID - ESP-0-1-1-C 4 OXYGEN=

ANDERSBEN MODEL IXI IMFPACTOR W/CYCLONE
STACK TEMFERATURE= 316.95 DEGREES F. SAMFLING TIME= 180.0 MIN.
EAR. PRESSURE= 28.82 INCHES HG FRESSURE DROP= 0.00 INCHES
STATIC FRESSURE= -6.40 INCHES HZ0 SAMPLER TEMP. = 316.5 DEGREES
AVE. DELTA F= 0,10 INCHES H20 FARTICLE DENS= 1
PITOT COEFF.= 84 METER VOL.= 48.730 CURIC
METER TEMF.= 89.3 DEGREES F. DELTA H= 0,18 INCHES

FROBE DIA.=

SAMFLE VOL.-DRY STD.=
SAMPLE VOL..-WET STD.=

STACK VELOCITY=
NDZZILE VELQCITY=
MAaEs COLLECTED=
LOADING=
LOARDINGC(DRY )=

STAGE # CYCLONE o
{(HG)

TARE WY

(HG)

NET WT

(MG) CORRECTED
FRACTION

£ 0F TOTAL
CuM, %

WITH FILTER
FRACTION

4 WITHOUT FILTER
LM %

WITHIUT FILTER

1.19

7,36

11,88

11.88

JET VEL, 9
(CM/SEL)
D5t SIZE
(MICRONS)
DM/DLOGD
(GRATNS/SCF)
GED MEAN
(MICROMG?
PARTICLE
COUNT

14,70

209,25 33,
248,06 3M,
0,47
7% 2
10,
4.49

16,

14,24
8.0085% 0.00085 0,00931

4

0,275 INCHES

CALCULATED RESULTS

1 2 3

82 392,36 398,72 386,31

3D 393.32 399.00 3B4.94

p.04  0.22 0.3

% 0.2 140 2.2

i 10,79 12,49 144

0.40 2,20 349

7 1697 19,16 22,85

8 70 131 249

8,82 401 4,08

8 11,26 731 4%

45.121 Cu,
64.184 CU.
1348.6 FT./MIN., X
1342.3 FT./MIN.
15.750 MG.
0.00379 GRAIN/SCF
0.0053% GRAIN/SCF
RATE FOR 15 MICRON CYCLONE CUTOFF= 0.33& CU,

FT.
FT.

CYCLONE

FILTER

4 3 é
393,56 387.26 400,54

394,02 3B5.47 399,64

0,34 179 1.92

343 1.7 12,19

17.84 29.21 41.40

937 17.86 19.16

28,04 H.91 5.0

43 1072 1933

240 1,28 0.7

.26 1.82 0.9

PRY MOLECULAR
WET MOLECULAR WT.=
ISOKINETIC=

SAMFLING RATE-ACTUAL=

WT.=

BELANK=

STAGE EBLANK=
BlLANK=
FT/MIN

7  FILTER
383.42 457,08

311,12 452,28

350 573
22,22 35,38
83,62 100,00
3193

100,00

3306

036 0,53

0,00050 0.00047 0.00139 6,00209 0,00618

0.86 <0.éb

7,30404 5,10+02 5,3D+03 1,3D+04 2,3D+04 9,.30+04 2,6D+05 1.2D+06

31.36
27439
P9.5

0.554 CU.

29.70
12,00
0.00
8.00

HE
F

FEET
HZ20

0.000 MG,
-1,000 MG.
"00930 MGO

THE D30 VALUE SHOWN FOR THE CYCLOME IS AN ESTIMATE ASSUMING THE (-.43) POMER OF FLOW RATE OF SRI CYCLOME I.

"¢-23
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INFUT DATA FOR FILE ESPOZIE

TEST DATE - 5-4-81 _ # HWATER= 28.40
FROJECT # - 48%2-L03 4 CAREBUON DIOXIDE= 19.00
TEST SITE - IDEAL 4 CARBUN MOUNOXIDE= .00
RUN ID - ESF-Q-2-1-& Z OXYGEN= 8.00

ANDERSEN MODEL III IMFACTOR W/CYULONE

STACK TEMFERATURE= 330,22 DEGREES F. SAMFLING TIME= 180.0 MIN.

EBEAR. FRESSURE= 28.87 INCHES HG FRESSURE DROF= 0.00 INCHES HG
STATIL PRESSURE= ~&.40 INCHES HZO0 SAMPLER TEMF. = 330.2 DEGREES F.
AVE . DELTA P= .08 INCHES HZ0 FARTICLE DENS= 1

FITOT COEFF.= +84 METER VOL.= 44.438 CUBIC FEET
METER TEMP.= 88.5 DEGREES F. DELTA H= 0,18 INCHES HZ0

FROEE DIA.= 0,273 TINCHES

CALCULATED RESULTS

SAMFLE VOL.-DRY STD.= 41.278 CU. FT. DRY MOLECULAR WT.= 31.36

SAMPLE VOL.~HWET STD.= a7 +601 CUs FT. HWET MOLECULAR WT.= 27«37

8TACK VELOCITY= 1239.5 FT./MIN, % ISOKINETIC= 100.3

NOZZLE VELOCITY= 1242,.,8 FT./MIN. SAMPLING RATE~ACTUAL= 0.505 CU., FT/MI
MAaB88 COLLECTED= 14,750 MG. CYCLONE EBLANK= 0,000 MG,
LOADING= 0.00395 GRAIN/SCF STAGE ELANK= -1.000 MG.
LOADING(DRY )= 0.00551 GRAIN/SCF FILTER EBLANK= ~0.930 MG,

RATE FOR 15 MICRON CYCLONE CUTOFF= 0,552 CU., FT/MIN

STAGE # CYCLONE 0 1 z 3 4 3 b 7  FILTER
FINAL NT 239,52 386,46 399.92 401,30 3B4.09 391,78 397.20 401,24 387.48 454,72
(HB)

TARE WT 239,01 387,15 400,76 401.96 384,76 392,07 393,28 400.18 384,30 450.62
(H6)

NET WT 0.51 0,31 0.6 034 0,33 071 2,92 2,06 2,38 5,03
(MG) CORRECTED

FRACTION . 3.4 2.0 .08 2,30 2,24 481 19.80 13.97 16,14 3410
1 OF TOTAL

CuM, % 3.9 5,36 646 8,99 11,19 14,00 35.80 49,74 45,90 100,00
WITH FILTER

FRACTION L3 17 148 3500 337 7,30 30.04 21,19 2349

% NITHOUT FILTER :

CUe % - .25 844 10,08 13.58 14,97 4.8 5432 75,51 100.00
WITHOUT FILTER

JET VEL, 0 4 82 138 27 404 978 1782 3016
(CH/SEC)

D30 SLZE 15,86 15,03 9,37 463% 430 275 1,35 0,82 .0 <D.40
(MICRONG)

DM/DLOGD 0,00335 0,08021 0,00034 0.00033 0.00098 0,00234 0.00251 0.00471
(GRAINS/SCF)

CED MEAN 15.4 1.7 770 5.2 3.4 1,93 1,05 4,70 <0.70
(MICRONS)

FARTICLE 2,80+04 2,20+03 8,8D+03 1,2D+04 3.30+04 1,4D405 3.00+05 8.,4D+03

COouNT

-----i----]

THE D30 VALUE SHOWM FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-,63) PONER OF FLON RATE OF SRI CYCLONE I.
T G-24




'INF‘UT DATA FOR FILE ESFO31

TEST DATE - S-2-81 ‘ % WATER= &7 70
FROJECT # ~ 4892-L03 # CAREON DIOXIDE= 17.67
TEST SITE —~ IDEAL 4 CAREON MONOXIDE= 0,00
RUN ID - ESF-0-3-1 # DXYGEN= 8.33
l ANDERSEN MODEL II1I IMFACTOR W/CYCLONE
STACK TEMPERATURE= 341.4 DEGREES F. SAMPLING TIME= 180.0 MIN.
BAR. FRESSURE= - 28.83 INCHES HG FRESSURE DROF= 0.00 INCHES HG
STATIC FRESSURE= c=b.40 INCHES H20 SAMFLER TEMF. = 341.4 DEGREES F.
AVE., DELTA F= 0,24 INCHES HZ0 FPARTICLE DENS= 1
FITOT COEFF.= .84 METER VOL..= S94.024 CUBIC FEET
METER TEMF.= ?7+6 DEGREES F. DEL.TA H= 0.24 INCHES HZ0
FROEE DIA.= 0.235 INCHES
CALCULATED RESULTS
SamMFLE VOL.-~DRY STD.= 42.307 CU. FT. DRY MOLECULAR HT.= 31.1&
SAMPILE YOL..—HET 8TD.,= 68.197 CU, FT. WET MOLECULAR WT.= 27 .91
STACK VELOCITY= 2138.9 FT./MIN., X ISOKINETIC= 4.2
INDZZLE VELOCITY= 2015.1 FT./MIN., SAMFLING RATE~ACTUAL= 0.607 CU., FT/MIN
MAasSS COLLECTED= 8,860 MG. CYCLONE BLANK= 0,000 MG,
LOADING= 0.00200 GRAIN/SCF STAGE EBLANK= -0.9230 MG.
LOADING(DRY )= 0.00277 GRAIN/SCF FILTER BLANK= -0.890 MG.

RATE FOR 135 MICRON CYCLONE CUTOFF= 0,545 CU. FT/MIN

lSTAGE ¥ CYCLONE 0 1 2 3 4 S 6 7  FLLTER
FINAL WT 240,08 408,45 405,55 390.60 390,32 396.97 38426 397,15 38424 46024
(HG)
ITAREHT 244,99 399.23 406,44 3917 371.40 397,90 385.14 398.10 385.35 458.62
{¥G)
NET WT p.0? 2,45 6,04 0,00 0.00 0,02 005 0,00 0,00 4,51
(MG) CDRRECTED
FRACTION 1.2 24.Z7 o845 000 0000 0,23 0,36 0,00 0,00 73.48
% OF TOTAL
CuM, % 1.02 .28 2573 2573 573 25,9 26,52 26,57 26,52 100,00
WITH FILTER
FRACTION 3,83 9149 70 000 0,00 0,85 2,13 0.00  0.80
4 WITHOUT FILTER
CuM, % .83 %2 .02 7.2 97,02 97,87 100,00 108,00 100.00
NITHOUT FILTER
JET VEL, 0 33 99 165 273 485 1175 241 b
(CM/SED)
Dol STZE 434 13,77 838 5.8 3.9 2,31 1,23 0.74 0.3 <0,53
{HICRONG)
Di/DLOGD 0.02782 0.00004 0.00000 0.00000 0.00062 0.00004 O,00000 0.00000
' (GRAING/SCF)
GED HEAN 14,05 10,87 7.5 477 A8 LS 0.5 0,43 <083
(HICRONG)
PARTICLE 2,30+05 5,00+0Z 0.00+00 0.0D+00 9,1D+02 2.4D+03 0,00+06 0,0D+00
COUNT

l THE D50 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSUMING THE (-.43) POMER OF FLON RATE OF SRI CYCLONE I.
G-25




INFUT DATA FOR FILE ESFO41

TEST DATE - 5-4-81 % WATER= 29,70 -

FROJECT # - 4892-L03 % CAREON DIOXIDE= 16,67 l

TEST SITE - IDEAL % CAREON MONOXIDE= 0.00

RUN ID - ESF-0=-4~1 % DXYGEN= 5.83 .

ANDERSEN MODEL IXI IMPACTOR  W/CYCLONE

STACK TEMPERATURE= 341.0 DEGREES F. SAMFLING TIME= 180.,0 MIN. I

BAR. PRESSURE= 28.67 INCHES HG FRESSURE DROF= 0.00 INCHES HG

STATIC FPRESSURE= ~4.+40 INCHES HZ0 SAMPLER TEMP. = 341.0 DEGREES F.

AVE ., DELTA P= 0.38 INCHES HZ0 FARTICLE DENS= 1

FITOT COEFF,= 84 METER VOL.= 49,865 CUBIC FEET l

METER TEMF,= 7.8 DEGREES F, DELLTA H= 0.21 INCHES M20

FROEE DIA.= 0.195 INCHES I
CALCULATED RESULTS l

SAMFLE VOL.-DRY §TD.= 45,235 CU. FT. DRY MOLECULAR WT.= 30,90

SAMPLE VOL,~WET STD.= 54,346 CU. FT. WET MOLECULAR WT.= 27,07

STACK VELOCITY= 2720.5 FT./MIN, % ISOKINETIC= 102.0 J

NOZZLE VELOCITY= 2775.5 FT./MIN. SAMPLING RATE-ACTUAL= 0.576 CU. FT/MI

MASS COLLECTED= 312,440 M. CYCLONE EBlLANK= 0,000 MG.

LOADING= 0.07493 GRAIN/SCF STAGE ELANK= ~1,010 MG,

LOADING(DRY) = 0.10659 GRAIN/SCF FILTER ELANK= -0,920 MG, .

RATE FOR 1% MICRON CYCLONE CUTOFF= 0.544 CU., FT/MIN :

STAGE # CYCLONE 0 1 2 3 4 5 b 7  FILTER l

FINAL WT 536,72 402,08 389.41 397,93 384,92 397,47 9112 I99.20 391,26 454,28

{H6)

TARE WT 247,00 395.23 388,82 394,22 /4.7 297.08 391.15 398,94 389.94 452,30 l

(HG)

NET WT 289,72 7,86 1.0 272 146 140 0,98 L7 233 2,90

(MG) CORRECTED l

FRACTION 9273 2,52 0,8 0,87 0,53 0,45 031 0L 075 0,93

7 OF TOTAL

ClUM, % 92,73 95,24 95,76 96,463 97.6 97,61 97,92 98,33 99,07 100.00 '

WITH FILTER '

FRACTION 93,66 2,54 0,52 0.8 0,54 0.5 0,32 0.4 075

% WITHOUT FILTER

ClM. % 93,40 96,14 96,45 97,53 98.07 98.52 98,84 99,25 100.00 l

NITHOUT FILTER

JET VEL, ] 50 94 157 799 481 1114 A3 Ny I

{CH/5EC)

D58 SIZE 14,80 14,14 88 595 4M 257 1.2 076 0,5 0.5

(KICROMS)

DH/DLOGD 2,09297 0,00187 0.00384 0,00236 0,00172 0,00074 £,00137 0,00404 '

(GRAINS/SCF)

GED MEAN 14,47 11,16 7.4 490 322 1,80 0,98 0.5 <0.45

(NICRONS) '

PARTICLE 800405 2,10404 6,6D+04 4,00+04 6,4D+04 5,2D+04 1,7D+05 7.8D+05

COUNT )

THE D50 VALUE SHOMN FOR THE CYCLONE IS AM ESTIMATE ASSUMING THE (-.43) POMER OF FLOW RATE OF SRI CYCLOME I. l
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INFUT DATA FOR FILE ESFO1Z

[T

TEST DATE - S-4-81 - % WATER=
FROJECT # - 4892-1.03 % CAREON DIOXIDE=
TEST SITE - IDEAL 7% CAREON MONOXIDE=
RUN ID - E8SF-0-1-2 % DXYGEN=

ANDERSEN MODEL IXI IMPACTOR WACYCLONE
STACK TEMFERATURE= 321.4 DEGREES F. SAMFLING TIME= 180.0 MIN.
EBAR. FRESSURE= 28.72 INCHES HG FPRESBURE DROF= 0.00 INCHES
STATIC FRESSURE= ~&6.40 INCHES HZ0 SAMFLER TEMF. = 321.6 DEGREES
AVE, DELTA F= 0.11 INCHES HZ0 FARTICLE DENG= 1
FITOT COEFF.= + 84 METER VOIL..= 93.9253 CURIC
METER TEHFP.= 10i1i.1 DEGREES F. DELTA H= 0.23 INCHES
EFROEE DIA.= 0.273 INCHES

CALCULATED RESULTS

SAMFLE VOL.-DRY STD.= 48.743 CUs, FT. DRY MOLECULAR WT.= 30.90
SAMFLE VOL.~WET STD.= 74,417 CU, FT. WET MOLECIHL.AR HT.= 2645
STACK VELOCITY= 1461.4 FT./MIN. % ISOKINETIC= 109.2
NOZZLE VELOCITY= 18595.,2 FT./MIN., SAMPLING RATE-ACTUAL= 0.648 0
MASS COLLECTED= 11,740 MG. CYCLONE PBLANK= 0.000 M
LOADING= 0,00243 GRAIN/SCF STAGE ELANK= -1.010 M
LOADING(DRY)= 0.00372 GRAIN/SCF FILTER BlLANK= -0.920 M
RATE FOR 15 MICRON CYCLONE CUTOFF= 0.542 CU. FT/MIN
STAGE # CYCLONE 8 1 2 3 4 S 6 7  FILTER
FINAL WT 22440 297,20 372,40 394.47 38478 400,39 384.81 398,73 390,24 449.92
(M6)
TARE WT 250,15 397,31 392,28 395,00 385.17 401,14 385,01 398.91 390,34 449.44
(M6)
NET WT 4,25 0,90 1,43 0.8 0,62 0,20 0.8 0,83 091 1.4
(MG) CORRECTED
FRACTION 36,20 7.7 9463 579 528 L7949 7.7 75 11,93
% OF TOTAL
CUM, X 36,20 43.87 93,49 S9.28 44.57 46,35 73.25 80,32 83.07 100.00
WITH FILTER ,
FRACTION 41.10 870 10.93 6,58 400 2,03 7.83 8.03 8,80
X WITHOUT FILTER
CUM. % 41,16 49.81 40,74 67,31 7331 75,34 83,07 91,20 100.80
WITHOUT FILTER ‘
JET VEL, 0 =74 106 177 72 S19 1235 288 3672
{CH/SECY
D30 STZE 13,40 13,19 8.2 53\ 376 240 17 078 051 <0.51
(MICRONS)
DM/DLOGD 0.027%5 .00114 0,00083 0,00074 0,00022 0,00854 0.00077 0.00135
(GRAINS/SCF)
GED MEAN 13,30 10,41 475 457 3,00 1,48 0,91 0,40 <0.40
(MICRONS) '
PARTICLE 2,6D+05 1,4D+04 1,30+04 2,1D+04 9,20+03 4,0D+04 1,10+05 2,8D+05
COUNT

THE D50 VALUE SHOMN FOR THE CYCLONE IS AN ESTIMATE ASSWRMING THE (-,63) FOMER OF FLOW RATE OF SRI CYCLONE I,
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INFUT DATA FOR FILE ESFOZZE
TEST DATE - 5-6-81 % WATER= 28,94
FROJECT # ~ 4892-L03 % CAREON DIOXIDE= 19,00
TEST SITE - IDEAL % CAREON MONOXIDE= 0,00
RUN ID - ESF-0-2-2-E % OXYGEN= 8,00
ANDERSEN MODEL IIT IMFACTOR  W/CYCLONE
STACK TEMFERATURE= 300.6 DEGREES F. SAMPLING TIME= 180,0 MIN.
EAR. PRESSURE= 28,81 INCHES HG FRESSURE DROF= 0.00 INCHES HG
STATIC PRESSURE= ~6+40 INCHES H20 SAMPLER TEMP, = 300.6 DEGREES F.
AVE. DELTA P= 0,08 INCHES H20 FARTICLE DENS= 1
FITOT COEFF,= .84 METER V0L .= 44,438 CUBIC FEET
METER TEMF.= 91.1 DEGREES F, DELTA H= 0,18 INCHES H20
PROEE DIA.= 0.273 INCHES
CALCULATED RESULTS
SAMFLE VOL,-DRY §TD,= 40,998 CU. FT. DRY MOLECULAR WT,= 31.36
SAMPLE VOL.~WET 8TD.= 57,711 CU, FT. WET MOLECULAR MT.= 27 49
STACK VELOCITY= 1204.0 FT,/MIN, % ISOKINETIC= 9947
NOZZLE VELOCITY= 1200.1 FT./MIN, SAMPLING RATE-ACTUAL= 0,488 CU.
MASS COLLECTED= 13.730 MG, CYCLONE ELANK= 0,000 MG,
LOADING= 0,00367 GRAIN/SCF STAGE BLANK= ~1,000 MG,
LOADING (DRY) = 0,00517 GRAIN/SCF FILTER ELANK= ~0.930 MG,
RATE FOR 15 MICRON CYCLONE CUTOFF= 0,518 CU. FT/MIN
STAGE # CYCLONE 0 1 2 3 4 5 6 7 FLTR
FIVAL WT 298,85 401,43 306,42 6,94 3:|I84 392,14 380,84 205.05 ST 4932
(#5)
TARE T 247,40 M02,00 '387,21 397,48 /434 392,48 79,72 9426 38435 456,16
(6 :
NET WT 145 6,43 021 046 0,50 0,66 242 179 202 409
(MG) CORRECTED ' ,
FRACTION 10,5 343 1,53 335 364 481 1544 1304 1471 2979
1 OF TOTAL .
CUM, 10,5 1349 152 18,5 221 .02 4246 S50 70,20 100,00
WITH FILTER
FRACTION 1504 446 2,8 477 549 685 21,99 1857 2095
% WITHOUT FTLTER
CUM, 2 15,04 19,50 20,48 26,45 3.4 349 40,48 79,05 100,00
WITHOUT FILTER
JET VEL, 0 4 B 1m0 20 ;0 9 A 913
(CH/SED)
DSO SIZE 1558 15,09 941 6T 432 2,76 1,36 0,82 061 <0.él
(NICRONS)
DH/DLOCD 0.00828 0,00027 0,00073 0,00080 0,0009% 0,00185 0,00219 0,00403
{CRAINS/SCF) :
CED MEAN 15,33 1,91 774 525 346 1.9 L0 071 T
(ICRONS)
PARTICLE 8,7D404 2,8D403 1,2D+04 1,90+04 3,20404 1,2D405 2,4D+05 710405
COUNT

THE D30 VALUE SHOWN FOR THE CYCLONE JS AN ESTIMATE ASSUMING THE (-.63) POMER OF FLOM RATE OF SRI CYCLOME I.
G~28
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IINF'UT DaTa FOR FILE ESFO32

TEST DATE - 5-5-81 % WATER= 29 .20
FROJECT # - 4892-L03 Z CAREON DIOXIDE= 17.00
TEST SITE -~ IDEAL . % CAREDN MONDXIDE= 0.00
RUN ID - ESF-0-3-2 4 OXYGEN= 8.33
I ANDERSEN MODEL IXII IMFACTOR W/7CYCLLONE
STACK TEMFPERATURE= 308.2 DECREES F. SAMFLING TIME= 180.0 MIN.
EAR., FPRESSURE= 28.88 INCHES HG FRESSURE DROF= 0,00 INCHES HG
STATIC FRESSURE= —-6.40 INCHES HZ20 SAMPLER TEMF. = 308.2 DEGREES F.
AVE., DELTA F= 0,15 INCHES HZ20 PARTICLE DENS= 1
FITOT COEFF,= +84 METER VOL.= 47 .387 CURIC FEET
METER TEMF.= 79.0 DEGREES F. DELTA H= 0,19 INCHES H20
= PROBE DIA.= 0,235 TINCHES
CALCULATED RESULTS
ISAHF'LE VOL.-DRY STD.= 44,808 CU., FT. DRY MOLECULAR WT.= 31.05
SAaMFLE VOL.-WET STD.= 63.287 CU., FT. HWET MOLECULAR WT.= 27 .24
STACK VELOCITY= 1656.8 FT./MIN. % ISOKINETIC= 108.0
lNDZZLE VELDCITY= 17892.4 FT./MIN. SAMPLING RATE~-ACTUAL= 0.539 CU. FT/MIN
MABS COLLECTED= 2,090 MG, CYCLONE ELANK= 0.000 MG.
-DADING= 0,.00051 GRAIN/SCF STAGE BLANK= -1.020 MG,
LOADING(DRY)= 0,00072 GRAIN/SCF FILTER BLANK= -0,2560 MG.
RATE FOR 1% MICRON CYCLONE CUTOFF= 0.927 CU., FT/MIN )
ISTAGE ¥ CYCLOME 0 1 2 3 4 3 6 7  FILIER
FINAL WT 261,07 490,97 350.87 1.47 375.44 373,15 398.00 394.03 388.07 434.02
(M5
TARE WT 260,23 402,00 351.77 72,19 376,25 394.03 398.94 397.00 389.13 434,43
{#G) '
NET WT 0.4 0.00 8,12 0,36 0,21 0,14 0,08 0,05 000 0,3
(HG) CORRECTED
FRACTION 0.9 0,00 574 1435 1045 670 383 2,39 .00 1675
4 OF TOTAL
CuM. X 0,19 40,19 45,93 40,29 70,33 77,03 80.86 93,25 8325 100,00
NITH FILTER
FRACTION 48,28 8.00 490 17.24 12,07 8,05 440 2,87 0,00
4 WITHOUT FILTER
CUM, X 48.28 48,28 55,17 7.4 84,48 92,33 97.13 100.00 100.00
HITHOUT FILTER
JET VEL. ] 27 g8 197 243 431 1843 1902 3218
(CH/SED)
D3 SIZE 14,79 1440 897 407 442 2,43 LB 078 0,57 .S
(MICRONS)
DM/DLOGD 0,00000 0.00014 0.00043 0.00030 0.00018 0.00005 0.00005 0,00000
ll (GRATINS/SCF)
GED WEAN 1459 1,7 738 o400 329 1.& L.00 0,67 0.7
(MICRONS)
FARTICLE 0,00+00 1,40+03 7,20+03 7,5D+03 6.60+03 4,2D+03 6,8D+03 0.00+00
COUNT

I THE 030 VALUE SHOWN FOR THE CYCLONE IS AN ESTIMATE ASSIMING THE (-,43) POER OF FLOW RATE OF SRT CYCLOME I,
- G-29




INFUT DATA FUOR FTLE ESF042

TEST DATE - 5-6-81 4 WATER=
PROJECT # - 48922-L03 - 4 CAREON DIOXIDE=
TEST SITE - IDEAL 7Z CAREBON MONOXIDE=
RUN ID - ESP-0-4-2 % OXYGEN=

ANDERSEN MODEL TIIXI IMFACTOR WACYCLONE
STACK TEMFPERATURE= 3146.1 DEGREES F. SAMPLING TIME= 180.0 MIN.
B4R, FPRESSURE= 28,87 INCHES HG FRESSURE DROP= 0,00 INCHES
STATIC PRESSURE= =-6,40 INCHES H2U SAMPLER TEMF. = 316.1 DEGREES
AVE . DELTA P= 0.356 INCHES HZ0 FARTICLE DENS= 1 :
FITOT COEFF.= 84 METER VOL.= 47,012 CUBIC
METER TEMP.= 83.5 DEGREES F. DELTA H= 0.20 INCHES
FPROBE DIA.= 0,195 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= 44,073 CU. FT. DRY MOLECULAR WT.= 31.36
SAMPLE VOL.-HET STD.= 61,354 CU. FT. WET MOLECULAR WT.= 27 .37
STACK VELOCITY= 2073.7 FT./MIN. % ISOKINETIC= 9.3

NOZZILE VELOCITY= 25540 FT./MIN. SAMPLING RATE-ACTUAL= 0,330
MAaSS COLLECTED= 7170 MG. CYQLONE ELANK= 0.000
LOADTING= 0.00180 CGRAIN/SCF STAGE ELANK= -1.,020
LOADING (DRY )= 0,00251 GRAIN/SCF FILTER ELANK= ~0.960

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.536 CU. FT/MIN

STAGE # CYCLDNE 0 1 2 3 4 5 b 7 FILTER

FINAL. WT 225,90 386,07 /8,53 399,71 I7B.35 394,37 38490 4B .7 451,73
(HG)

TARE T 224,06 386,29 379,37 400,28 378,90 394,94 385.14 294,59 387.88 451,79
(#5) :

NET WT .4 o080 0,8 0459 0,47 0,43 083 076 0,51 0,90
(HG) CORRECTED

FRACTION . s 1116 230 628 63 608 11,38 10,80 7,41 12,55
4 OF TOTAL

CUH. % .66 36,82 39,33 45,61 52,16 58,16 49,74 80,31 87.45 100,00
WITH FILTER '

FRACTION 293 12,76 2,87 7.8 7.50  4.86 13,24 12,42 8.13

% WITHOUT FILTER

cuM, % 29,30 42,10 94,98 52,15 59.45 64,31 79,74 91,687 100,00

HITHOUT FILTER

JET VEL, - ] 35 85 11 238 424 1026 1849 3163
(CM/SEC)

D50 SIZE 15,11 14,88 949 413 47 2,46 131 079 0,58 £0,38
(MICRONG)

Dif/DLOGD 0.01297 0.00022 0.08066 0.00070 0,00635 0.00048 0,00087 0.00094
(CRAINS/SCF)

GED MEAN 14,88 11,51 7,47 5.6 3,33 1,87 102 0,48 <0.68
(MICRONS)

PARTICLE 1,1D+05 2,40+03 1,1D+04 1.,70+04 2,10+04 4.3D+04 1.10+03 1.7D+03

COUNT

THE D50 VALUE SHOMM FOR THE CYCLOME IS AN ESTIMATE ASSUMING THE (-,43) FOMER OF FLOM RATE OF SRT CYCLOME T,

Gfso

28.40
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APPENDIX H
SAMPLING LOGS
H-1







TABLE H~-1. GENERAL SUMMARY LOG FOR SAMPLING
4/27/81  Truck leaves
4/28/81 Crew arrives for setup
4/28/81 Setup
+
4/30/81 Finish setup
4/30/81 Begin testing ESP
Paved road tested
5/6/81 Finish testing ESP
5/7/81 Complete field weighings
Tear down
Crew return to MRI
Truck leaves for MRI
5/8/81 Truck arrives at MRI




TABLE H-2. SAMPLING LOG

Date

Time

ESP inlet

ESP outlet

Mass

EPA Method 3

Particle size
Andersen HCSS with
15 pm presaparator

Mass
EPA Method 17

Particle size

Andersen Mark III with
15 pym preseparator

April 30, 1981

May 1, 1981

May 2, 1981

May 4, 1981

1441
1516
1650
1653
1705
1853
1942
2032

0925
0942
0937
1122
1135
1205
1225
1422
1657
1721

0930
0935

- 0945

0957
1110
1130
1154
1258
1332
1347
1337
1538
1607
1642
1718
1741
1850
1914
1933

0840
0844
0857
1108
1137
1201
1325
1347
1349
1414
1610
1611
1623
1723
1800
1824
1943
1958
2012
2036
2119
2125

Begin ESP-I-3-1

End ESP-I-3-1

Begin ESP-I-3-1
End ESP-I-3~1

Begin ESP-

=1-1
End ESP-I~1-1

Begin ESP~I-4-1

End ESP=I-4=1

Begin ESP-I-2-1
End ESP-I=-2-1

Begin ESP~I-1-2
End ESP-I-1-2

Begin ESP-I-3-1
End ESP-I-3-1

Begin ESP-I-3-2
End ESP-I-3-2

Begin ESP-I-1-1
End ESP-I-1-1

Begin ESP-I-

1-2
End ESP-I-1-2

Begin ESP-I-4-1
End ESP-I1-4-1
Begin ESP-I-4-2
End ESP=1-4-2

Begin ESP-I-2-1
End ESP-I-2-1
Begin ESP-I-2-2

End ESP-I-2~2

Begin ESP-I-1-3(4)
End ESP-I-1~-3(A)
Begin ESP-I=-1-4
End ESP~I-1-+4

Begin ESP-I-1-3(B)
End ESP-I-1-3(B)

(contifived)

H-4

Begin ESP-0-1-1(4)
End ESP=0-1-1(A)

Begin ESP-0-1~1(B)
End ESP-0-1-1(B)

Begin ESP-0-2-1

End ESP-0-2~1

Begin ESP-0-3-1

End ESP-0-3~1

Begin ESP=0=4~1

End ESP-0-4-1

Begin ESP-0=1-2

End ESP-0~-1-2

Begin ESP~0-2+2(A)

End ESP-0-2-2(4)

Begin ESP-0-1~1(A)

End ESP-0-1-1(4)

Begin ESP-0-1-1(B)

Eod ESP-0-1-1(B)

Begin ESP-~0-2-1(A)

Ead ESP-0-2-1(A)

Begin ESP-0-3-1
End ESP=0-3~1

Begin ESP-0-4-1

End ESP=Q=4-1

Begin ESP=0=-1=-2

Ead ESP-0-1-2

I EE B & B I BN BN EE T IR B B Y B B B an B




TABLE H-2.

(continued)

Date

Time

ESP inlet

ESP outlet

Mass

EPA Method 5

Particle size

Andersen HCSS with
15 Wm preseparator

Mass

EPA Method 17

Particle size
Andersen Mark III with
15 pm preseparator

May 5, 1981

May 6, 1981

0826
0844
0855
0942
1000
1021
1142
1145
1203
1242
1443
1447
14535
1526
1610
1631
1742
1747
1803
1826

0830
0905
1006
1027
1130
1135
1210
1231
1300
1323
1425
1433
1443
1600
1635
1743
1935
2043

Begin ESP-I-3-2
End ESP-I-3-2

Begin ESP-I-2-2

End ESP-1-2-2

Begin ESP-I-4-2
End ESP-I-4=2

Begin ESP-1-3-3
End ESP-I1-3-3
Begin ESP-I-3-4

v
End ESP-1-3-4

Begin ESP-1-2-3
End ESP-I~2~-3
Begin ESP-I-2+4

End ESP-I-2-4

Begin ESP-I-4-3
End ESP-I-4-3

Begin ESP-1-4-4

End ESP-I-~4-4

Begin ESP-0-3-2

End ESP-0-3-2

Begin ESP=0-4=2

End ESP-0-4-2

 Begin ESP-0-2-2(a)

End ESP-0-2-2(A)

Begin ESP-0-3-2

End ES5P-0-3-2

Begin ESP-0-4-2

Begin ESP-0-2~-2(B)

End ESP-0-2-2(B)

End E3SP-0-4-2

Begin ESP-0-2-1(B)

Begin ESP~0-1~1(C)

End ESP-0-1-1(C)

End ESP-0~2~1(B)
Begin ESP-0-1-1(C)

Begin ESP-0-2-2(B)
End ESP-0-1-1(C)

End ESP-0-2-2(B)















