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Source category: Lime
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Pollutants measured
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Process overview: On an attached page provide a block
diagram of the unit operations and associated air

- pollution control systems at the facility. Identify

process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate,.

Feedstock materials

-A (\Tu.g\dg ):'mr‘v»u. Q.a\e'.né 'n'g‘ F
» Leushed Jimedone . -

Basis for data:

(Indicate page/table Nos. in test report)

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

~
&uu-—awu—auu-—auun—g

Basis for data: _ lable Z] [?V) and 3 1O
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3. Usiﬁg the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)
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2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data
manipulation needed to make results correspond to
reference or conditional method results.

3. Describe any deviations identified above.
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971130
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Tabulate pollutant mass flux rates

Test ID Pollutant Units Rua 1 Run 2 Run 3 Run 4
/ Filt. Pm A, LYz 2.35
tal PM_| %/n _ 2.2% 3-2¢
co N7 2.7 5,56
oz e/, o N
SOz ‘5, > O )
2 Gt pm | W/ 2.95 2.20
Blal PM | Y/ B} sqg 1 4Mm
co Y/l __ 425" 6.43
Oz WA 3
o ‘]

NO,
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4, Tabulate emission factors

b3006-4/971130
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1.0

INTRODUCTION

A part of the Environmental Protection Agency's ongoing work in'p011u-

tion abatement is concerned with setting performance standards for new
and substantially modified stationary sources. One source under con-
sideration at present is rotary kilns used to calcine 1ime. Dow Chemical
Corporation operates a large chemical complex in Freeport, Texas which

uses slaked 1ime in recovering magnesium from seawater and various

other operations.

There are three rotary kilns used to calcine dolomite (CaCO3 . MgCOB).

" The plant is capable of operating one, two or all three kiins simultan-

eously. Thg kilns are serviced by electrostatic precipitators (ESP's)
for the control of particulate emissions. The gas stream from the
operétiné kilns is combined prior to the ESP's and then split and ducted
through two ESP's and vented to the atmosphere through two stacks,

one for each ESP.

During the week of April 29, 1974, Environmental Science and Engineering,
Inc. (ESE) conducted three series of tests on the two outlet stacks
under contract for the EPA. During the testing period two of the kilns
were operating simultaneously. Each stack was monitored for particulate
matter, using EPA method 5; opacity, using a modified version of EPA

method 9; CO and Op, using a modified version of EPA method 3; and CO,

-using EPA method 10. In addition, S0, concentrations were measured on

the north stack using EPA method 6 and NO, concentrations were measured

on the south stack using EPA method 7.

-1- .
environmental science and engineering, inc.



t
t

Another provision of the tests was to conduct comparison tests for
particulate matter at a single location in the stack using an in-stack

filter and an EPA-5 train. No valid compar"ison- data were obtained due

to equipbment difficulties.
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2.0 SUMMARY AND DISCUSSION OF RESULTS

2.1

Particulate matter, Orsat, CO, 502, NO, and opacity data are summarized

in Tables 2.1 - 2.3,

The total average particulate emission rate was 4.9 ka/hr. (10.8

1bs/hr.) for the two stacks combined. However, this value ijs probably

somewhat high as the first test on the north stack indicated 5.7 kg/hr.

(12.6 1bs/hr.) alone. The average for runs 2 and 3 was 3.6 kg/hr.
(7.9 1bs/hr.) for the two stacks combined, which is substantially Tower.
It is not known why the first run on the north stack indicated such a
high emissjon rate. Some error may have been introduced because the
person manipulating the probe misunderstood where the probe markings
were to be located; instead of Tocating the marking at the outside of
the pipe nipple, he positioned it at the inside stack wall on the first
run only. This means that each point sampled was displaced from the
equal area center by approximately 4 inches. It seems unlikely that
this would introduce a very large error, however, it is possible that
the probe tip came so close to the far stack wall that it contaminated

the sample with particulate off the stack wall.

Laboratory analysis of the particulate samples showed a large amount

of variability in the weight fraction caught in the various parts of

- the sampling train (probe, filter, etc.). The average for all of the

runs was as follows: Probe ~ 20.5%, Filter - 32%, Back Half Water -
29.5%, Back Half Acetone - 18%. Thjs means that only 53% of the total
catch was caught in the probe and filter (front half), the remaining

portion being 1n_the impingers.

-3~
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. F ' .

After the first run, the Orsat was found to be in error when checked
against ambient air. Since it rained all day Wednesday, time was spent

calibrating a portable gas chromatograph to measure CO. and 02. When

2
the integrated gas samples from the first day's testing were analyzed
Wednesday afternoon, it appeared that the results were in error, i,e., the
high. However, when comparable

percent CO, seemed low and the percent 0

2 2
results were obtained from test 2 on Thursday, it seemed to indicate
that there was possibly a leak, either in the integrated sampler or in

the duct work.

To find out where the leak was, a direct sample was taken from the stacks
on Thursday evening; the results were the same as those obtained from
the bag sample. On close examination it was discovered that ambient

air was drawn into_the system prior to the ESP's. The major places where

this occurred were at the kiln bearing seals and the openings (approxi-
mately 20 x 40 inches) where the feed rock is dropped from conveyor belts
into the kiln. These Tocations are on the negative side of the fan and,

hence, draw ambient air into the system.

The concentration of CO as measured by NDIR-l from injections taken from

‘the integrated bag-samples varied more than one would expect since the

gases in the ductwork should have been thoroughly mixed. The average
concentration for ali six runs was 109 ppmd.2 However, analysis of the
gases from the last day's runs indicated 250 and 260 ppmd as compared

to 63 and 20, 27 and 34 ppmd from the first two days.

1

, Non-dispersive infrared

Parts per million dry gas volume
-7~
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2.2

Concentrations of NOx were 129, 96, and 96 Ppmd for the three runs.
Each run consisted of four grab samples, the results of which are -

incJuded in Appendix A.

At no time was any 502 Present in detectable amounts. This was expected
since the kiins were fired with natural gas and the Processed dolomite

probably contained Tittle, if any, sulfur inclusions.

Visible opacity was in general 0% with a few exceptions. One observer

(No. 4) indicated quite a few as less than 5% on the second and thipd

functioning. Finally, the meter stopped working during the second
cémparative test. Since the meter was not operating properly, it would
be meaningless to calculate a grain loading based on the indicated

gas volume. However, a copy of the comparative data can be found in -

the appendices,

-8-
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3.0 PROCESS DESCRIPTION AND OPERATION

Limestone consists primarily of calcium carbonate or combinations of
calcium and magnesium carbonate with varying amounts of impurities.

Lime is a calcined or burned form of limestone, commonly divided into

two basic products--quicklime and hydrated lime. Calcination expels carbon

dioxide from the raw 1imestone, leaving cdlcium oxide (quicklime). With

the addition of water (slaking), calcium hydroxide (hydrated 1ime) is formed.

In standard chemical notation, the reations are:
Calcination  CaCO3 —Heat. cap + co, 1
Hydration Ca0 + Hy0 —= Ca(0H),

The basic processes in production are: 1) quarrying the 1ime§tone raw
material, 2) preparing the limestone for kilns by crushing and sizing,
3) calcining the limestone, and 4) optionally processing the quicklime
further by additional crushing and sizing and then hydration. The
majority of 1ime is produced in rotary kilns which can be fired by
coal, oil, or gas. Rotary kilns have the advantages of high production
per man-hour and a uniform product, but require higher capital invest-

ment and have higher unit fuel costs than most vertical kilns.

The Dow Chemical plant has three rotary lime kilns operating on Texas
dolomitic limestone. The product quicklime is slaked to the hydrate
(milk of 1ime) and used to precipitate magnesium hydroxide from seawate}.
Most of the purified magnesium hydroxide is reacted with hydrogen chlor-
ide to make magnesium chloride which is converted to magnesium metal

in electrolytic cells.

-9-
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There are three straight bore kilns, each 9 feet 6 inches by 265 feet,
with a design capacity of 250 tons per day each. They "very seldom"

run all three kilns, usually two are on Tine. The do]omite feed stone

is brought into the plant sized one half to three quarters inch or

three quartersfb-bﬁé énd one half inches top size. There i; no stone
preheater. The kilns are fired with natural gas and the product quicklime
is cooled to 200-300°F with satellite coolers. There is no quicklime
storage, as all the product is fed into three rotating drum slakers where

the milk of 1ime is produced.

The three kj]ns are provided with an electrostatic precipitator manu-
factured by the Western Precipitation Division of the Joy Manufacturing
Company. The exit gas from the three kilns is cooled to 500°F by water
sprays and enters a common plenum. From this plenum the gas is dis-
tributed to the two chambers of the precipitator by manually operated
guillotine dampers. Each chamber has three fields, thirty-five gas
passages, and a plate area of 35,280 square feet. From data which Dow
supplied, it can be calculated (if only two kilns are in operation) that
the design velocity is 2.0 feet per second and the design residence_timem
is 10.5 seconds. Following the precipitators, the stack gases are
vented to the atmosphere through 80 foot high stacks, one servicing

each precipator. The complete layout 9s illustrated in Figures

3.1 and 3.2,

—

The dug£“;b11ected from the precipitators is presently wasted. In

the future this dust may be granulated and returned to the kiln.

-10-
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Fach chamber of the precipitator has nineteen rappers, and there is
one for each distribution plate. The rappers operatz in sequence, one

complete cycle requiring about twenty minutes.

The operation of the kilns and the electrostatic pfecipitator was moni-
tored during the tests; process data are summarized in Table 3.1,

It appears that the kilns operated normally throughout the test. On
May 1 there was heavy rain all day and no sampling was possible. During
the 3 to 11 shift on that day, the A field in the south precipitator
chamber began arcing badly and was therefore removed from service and
grounded. Plant personnel thought that rain may have leaked into the
insulator on the top of the precipitators. On the morning of May 2,

the south A field was put back on line and, although there was still
some arcing, it was not serious enough to significantly affect the

efficiency of the precipitator.

On May 3, the south A field was arcing and the vo]tadenon the.f1e1d was
down from 275 V (on May 2) to 250-255 V. The south A field was there-
fore removed from service and grounded before testing began. The south
chamber, during the last day of testing, was therefore operating with

57% of its normal plate area. Even with this reduced collecting surface,

there were no significant visible emissions.

-13-
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4.0

5.0
5.1

LOCATION OF SAMPLING POINTS

As the sampling ports were located only 26 feet downstream from the pre-
cipitator exit and 10 feet from the top of the stack, it was necessary

to sample 22 points on each of two diameters through two ports 90° apart
in each stack (total of 44 points in each). These points were selected

according to method 1 of the Federal Register which locates each point

at the center of equal area zones. The exact location of these points
is included in Appendix B. As mentioned previously, for the first run
on the north stack, each point was inadvertently shifted 4 inches too
far into the stack. Due to the length of probe in the stack, the strain
on the union of probe and heated box prevented several points near the

far wall of both stacks from being sampled.

SAMPLING AND ANALYTICAL PROCEDURES

PARTICULATE SAMPLING

Particulate samples were obtained using the standard EPA method 5 train

without a cyclone, following the procedures specified in the December

21, 1971 Federal Register. In addition, the impinger contents were

obtained and analyzed according to the appropriate procedures specified

in the proposed Method 5 in the August 17, 1971 Federal Register; except

that, the organic extraction was not performed.

Prior to the first.run, a preliminary moisture run was made in order
to obtain a moisture fraction for setting the nomograph. Subsequently,
for purposes of setting the nomograph, the moisture fraction was assumed

to be 18-19 percent as found from the first particulate runs.

-15-
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5.2

5.3

Gas temperatures were measured before and during each test with bimetallic

dial thermometers accurate to + 5°F. These measurements were made at

a single point in the stack instead of at each sampling point. There

appeared to be very little tehperature gradient across the stack,making

a one point temperature sample sufficient.

In addition, before each run except the third run, a preliminary
velocity traverse was made on one diameter of each stack for the pur-
pose of balancing the flow rates. If necessary, damper adjustments

were made under the direction of the EPA project engineer.

At the end of each run, the particulate sampling trains were moved to
a nearby room for clean-up. The samples obtained were transferred to
acid-washed glass storage containers with Tef]onR seals for subsequent
laboratory analysis. A description of the analysis procedures is

included in Appendix C.

S0, SAMPLING METHODS

Since it was requested by the EPA project officer that 502 sampling
extend the full period during which particulate samples were obtained,
it was necessary to_add a dry impinger between the isopropanol bubbler
and first peroxide impinger to trap any diluted isopropanol carryover

to prevent Samp]é contamination. This was the only deviation from

'method 6, as. specified in the December 21, 1971 Federal Register.

NOx SAMPLING METHODS
Four NO, grab samples were taken,fo1iow1ng Method 7 as specified in the

December 21, 1971 Federal Register during each particulate run on the

environmental science and engineering, inc.
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5.4

5.5

5.6

south stack; the arithmetic mean of these four samples is reported as the

result for that run. These samples were approximately equally spaced in time

during the run in order to obtain a representative average.

INTEGRATED BAG SAMPLES
An integrated bag sample was obtained from each stack during the period
of the particulate runs,following Method 3 as specified in the December

21, 1971 Federal Register.

At the end of eadH—;un the_bég's contents were analyzed by NDIR for CO,
and for CO, and 02 by gas chromatography utiTizing a thermal detector.
A copy of the analytical procedures is included in Appendix C along
with the calibration procedure for the GC and sample calculations show-
inQ corrections for CO» in the CO concentrations, according to Method

10 as specified in the March 8, 1974 Federal Register.

VISUAL SMOKE OBSERVATIONS

During the first particulate tests, two visual observers were assigned

to read each stack. Due to manpower requirements, this number was re-
duced to three observers on the second particulate test and two observers
on the third. Since the opacity did not differ much from 0 at any time,
it was possible to have the observers doubie up and read both stacks
sihu]taneous]y for the last two tests. The observers followed the
guidelines set fortﬁ in Method 9 as specified in the December 21, 1971

Federal Register.

COMPARATIVE TESTING

Two probes were attached to a common pitot tube which allowed isokinetic

sampling at approximately the same point in the stack. The in-stack

-17-
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filter train differed from the method 5 train in that an additional
in-stack filter holder was placed directly behind the nozzle. The re-

mainder of the sampling equipment remained unchanged. Equipment diffi-

culties prevented obtaining valid results.

C-1%-
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APPENDIX A

CALCULATED EMISSIONS DATA
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EXPLANATION OF L.E.I. SOURCLE SAMPLING CALCULATION SHEET

PB - Davoiretric procsure, inchzs Hg

PS - Stack pressure, inches Hg
AS - Steck area, sq. Tt.
AS'~ Effcctive arca of positive stacl: gas flow, sg. feet
NP1S = lber ef traverse points where the pitot velocity head was greater than zero
TS - Stack h.porauunu h :

Th - hztor tesserature, OR
H - Averace square PUOL of velocity hﬁﬂd,z/3nch~s H., -0

t

GH - Aversge moter orifice pressure differential, inc Lhes ko0
AR - Samp1‘n3 nozzle area, square feet
CP - S-type pitot tube correctich factor

Vil - Recoraed moter volume semple, cubic fect (meter conditions)

VC - Concensate and silica gel increase in impingers, milliliters

Po - Pressure at the dry test meter orifice, (PL + AH ) inches Kg
15.6

STP- Standaxd conditions, dry, 70°F 29,92 inches Hg

— . - c— bl RS axT 3 e #
. v . B

VIV~ Conversion of condensate in milliliters to water vapor in cubic feet (STP)
VSTPD- Yolume campled, cubic feet (STP)
VT~ Total water vapor volume and dry gas volume sampTed, cubic feet (STP)
H- Foisture Traction of stack gas
FDA- Dry gas Traction
- Assuind moisturc from preliminary check
MD- Holecular weicht of stack cas, 1bs/lb-mole (dry conditions)
1S~ iolecuiar weight of stack gas, Tbs/lb-wole (stack conditions)
GS- Specific giravity of stack gas, referred to air
EA- Excess air, % o
. 4/ BXT15- Averzae square root of velocity head times stack temperature
U- Stack gas veloecity, feet per minute
QS- Staci gus flow rate, cubic fect per minute (stack conditions)
0h--Stack g ¢ Tl rate, cubic feet per minute (dry conditions)
Q3TPD- Stack wvas {low rate, cubic feet per winute (STP) :
PI50- Percent isolinatic vo]um“ sampled (method described in Feccral Register)
ESTP- Pollutent concentration, grains per std. cubic feet
E12- Pollutent concentration, grains per std, cubic feet (Corrected to 125 COy)
E50- Pollutant concentration, grains per std. cubic feet (Cerrectled to 503 EA?
Ebi~ Pollutant emission rate, 1bs. per hour '

i

- [
[0}

;

PR ] . . .
f ol o ) ercedranpietel e ool Hue



NOZZLE CALIBRATIONS

During the last day of testing (May 3) the nozzles used for sampling
were calibrated for internal diameters. This was done as instructed
by the EPA Project Officer by measuring three diameters (I.D.) on
each of the nozzles used and averaging to determine the mean
diameter; these measurements were made with calipers accurate to
0.001 inch. The 1/4 inch nozzle used during the first test North
stack had mean diameter of 0.240 inch. The two-3/8 inch nozzles
used for the remainder of the tests were nearly identical having

a mean I.D. of 0.366 inch each.

environmental science and engineering, inec.



rST NUMBER
PLANT NANFR
SQURCE TESTED
IYPFE OF PLANT

CONTROL EQUIPMENT-
POLLUTANT SAMPLFED-

. NORTH SOUTH
1YRON FUHBER - T 14 1 o
i 2)DATE 1 &7 30/, -
l 3)TIIF BEGAN eI 16:20
T w)TIME END LR 18:5¢8
_ 5)T - NET TIME OF TrST, MINUTFS 20 1126 l. -
l ©)PR- BAROMPTRIC PRESSURF, IN HG 18028 """ 150,28 o e
7)PS- STACK PRESSURE, IN FG 1.30.78 3Q.28 ]
| ©)all- GAS MTR ORIFICE PRESS DROP, '‘'H20 | O.44 "~ 207 ____ I
5)01 -GAS METER AVG TEMP, DEG F ¢3.% 189.3 L ]
I i0)V¢ -POTAL H20 COLLFCTED, ML 1 207.4% | u3L.9 |
11)VIV-VOL NH20 VAPOR COLL.,CU FT,STP 1798515061 | o]
12)VIl -VOL DRY GAS SAMPLED,CU FT,MTR COND | S&.729 _.ltoa . sae 1]
l 13)VSTPD-VOI, DRY GAS SAMPLLD,CU FT,STP [ #3366 """ 1799 62 ——
14)i/(PCT)-STACK GAS HOISTURE ,PCT VOL LT 17.2 J
15)7S- AVG STACK GAS TLCMPFRATURE, DEG F STZ.5 luug.3 i
l 16)702-STACK GAS (02, PCT VOL 0 8.7 - i
17) 02-STACK GAS 02, '' ' """ 112 2 I
18) CO-STACK GAS (€O, '* ! 10 0
19) N2-STACK GAS N2, 't ! 1.78.9 178.4 ]
l 20) FA-STACK GAS FXCESS AIR, PCT VOIL 117 RN
21)MD - STACK GAS MOLFCULAR WEIGHT, DRY . | 30.0H 29.88 I
22)MS - STACK GAS MOLECULAR WGHT ,STK COND |_27.52 27.84 1 )
23)GS - STACK GAS SPrCIFIC GRAV,REF AIR | 9.9¢ | 0.96 1 ———
24) I - AVG SQUARE ROOT VEL HEAD,'' H20 ] O-%% 0.u4u1 1 .
25)AVG SQUARE ROOT(STK TEMPxVEL HEAD) 12T 13,201 | j
26 )CP - PITOT TUBE CORRECTION FACTOR 1 0.65 0.83 l ——
27) U - STACK GAS VELOCITY, FT/MIN et 7946 .9 -
28) AS- STACK AREA, SOUARF FEET °0.c7 150,27
29)AS'- EFFFECTIVE STACK AREA, 50 FEET 1 °V.27 - 50,27 .
30)95 - STK GAS FLOW RT,CU FT/MIN,STK CND | 33559 97870
. .31)QSTPD-STK GAS FLOW RATE,CU FT/MIN,STP | H314%4 L7830
T 32)pN - SAMPLING NOZZLE DIAMETER, IN _0.24 07366
33)AN - SAMPLING NOZZLE ARFA, SO FT 1 U.00051 10.00073 L
34)PCT .I50-ISOKINETIC SAMPLING, PERCENT 1277 """ 1179.3 1 ——

- et P Sl S S WD S i g e Sy ) W A S ey S ek SR s dul snb v G dup

<«>DRY

xxx5, T, P,
e

70 DEGRERS P 20,903 INCHTS WRRCURTwsx
ntal seience and enginee



.

. SQURCE [UISSION TEST DATA
TLST NUMBFR -
I PLANT NAIIE -
| SOURCE TESTED -
TYPE OF PLANT -~ =
 COPTROL EQUIPMENT-
I POLLUTANT SAMPLED-
l _ _ NORTI SOUTH
1Yron - mumMBrR T | 2 -2 ]
» 2)DATE |5/2/74 5/2/14
I 3)TTHF BLGAN 111:63 11:47. d
- 4)TIME FHD 116:00_ 16:05 -
, 5)F - NET TIME OF TEST, MINUTES 1200 . _____i200 [
¢ )PR- BAROMETRIC PRESSURF, IN RHG 130.2 _ ____130.2 |
l 7)PS- STACY PRESSURF, IN HG 130.2_ ____ 130.2 | R
$)6ll- GAS MPR ORIFICE PRESS DROP, ''H20 1168 oo L1453 -l
' 3)Zl -GAS MRTER AVG TEMP, DEG F 1104,7 188 1 -
. 10)VC -TOTAL H20 COLILECTED, ML 1891.9 _____léos.8___ 1 .l
11)UPV-VOL N20 VAPOR COLL.,CU FT,STP 78.06 I
12 )Vt -VOL DRY GAS SANPLLD,CU FT ,MTR COND |138.05% 134,628 1 e
l 13)VSTPn-VOI, DRY GAS SAMPLLD,CU FT,STP __1;1__13_3____1121_258 - -
14)i/(PCT)-STACK GAS MOISTURE ,PCT VOL 117.6_~ _117.9
15)7S- AVG STACK GAS TEMPFRATURE, DEG F 361.1 511.5 -
l 16)002-STACK GAS €02, PCT VOL __9__.,1__________10 4 J
17) 02-STACK GAS 02, '' ! 111.3 18:7 - i
18) CO-8TACK GAS c¢oO, '' ! 10 0 ]
19) N2-STACK GAS M2, 't ! 178 179.9 !
I 20) TA-STACK GAS EXCFSS AIR, PCT VOIL J116. 8L. |
21)MD -~ STACK GAS MOLRCULAR WEIGHT, DRY . 30 30.05 -
_ 22)MS - STACK GAS MOLECULAR WGHT ,STK COND 127.89 27.9 .
l 23)6S - STACK GAS SPECIFIC GRAV,REF AIR  |0.36 ~710.96 _
24) H - AVG SQUARE ROOT VEL HEAD,'' H20  |0.40S 0.392 J
25 )AVG SQUARE ROOT(STK TEMPxVEL HEAD) 111.608 11,565 ]
I 26 )CP - PITOT TUBE CORRECTION FACTOR 10.8€3 0.83 ———
27) U - STACK GAS VELOCITY, FT/MIN 1701.2 1634.6 i
28) AS- STACK AREA, SQUARF FEFET 50.27 50.27 i
29)A8'- EFFECTIVE STACK AREA, S0 FERT 150,27 50.27__ __ i
l 30)Q8 ~ STK GAS FLOW RT,CU FT/MIN,STK CND |83321 85180 .
. .31)QSTPD-STK GAS FLOW RATE,CU FT/MIN,STP 145911____-_"i22£§ - -
.~ 32)pN - SAMPLING NOZZLE DIAMETER, IN 0,366 0.366 J
I 33)AN - SAMPLING NOZZLE AREA, Sa FT 0.00073" 0.00073 — ]
34)PCT .IS0-ISOKINFTIC SAMPLING, PFRCENT 170372 T ___1110.5 - .

- - -—-—_---m‘_—-—-
xk%xS, T,

" SDRY .70 DEGRERS
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LST NUMBER -
PLANT NANFR

JOURCE TrSTED
IYPr OF PLANT
CONTROL EQUIPMENT-
POLLUTANT SAMPLED~

SOUTH

xkxS,

BB <>DRY. 70 DECRERS F. 29.95 INCHARG MIRCURY~sx
nial scienc

' _ NORTH i
CTTTIYRUNTRUNBER - 1°73 - a 1
» 2)DATE i5Z§7ZE_____l513419 1
I 3)TIMF BLGAN I YT [
] W)TIME EHD 133720 13:.00 - -
5)T - NET TIME OF TLST, MINUTLS 1200 1195 - ]
l ¢ )PB- BAROMFTRIC PRESSURF, I HG 30 "~ " 130 ———
; 7)PS- STACY PRESSURE, Il HG 180 T Tis0 L J
' ©)4ll- GAS MTR ORIFICE PRCSS DROP, ''H20 [I1+73 —— "1 "¢ -1 ]
5)0 -GAS MRTER AVG TEMP, DEG F 1985 Llau,u 1 -
I 10)VC -TOTAL H20 COLLFCTED, ML 825t T leseo L ]
11)VIV-VOL 1120 VAPOR COLL.,CU FT,STP 123.55~ T I S .
12)vM -VOL DRY GAS SAMPLLD,CU FT,MTR COND |3139.92% 1% ap a0 1 o0 __]
l 13)VSTPN-VOI, DRY GAS SAMPLED,CU FT,STP LR N T I T N
14)i/(PCT)-8TACK GAS MOISTURE ,PCT VOL 1I8 21 e 6 _____1
15)F8- AVG STACK GAS TCMPERATURE, DEG P [383:3 “luos. 8 1 -
' 16)002-STACK GAS €02, PCT VOL 18 " 10 |
17) 02-8TACK GAS 02, '' ! TI0.E ___lo.8 1
18) CO-STACK GAS (O, '' 1T Lo ]
19) N2-STACK GAS N2, '' 1! 8T T 802 1 ]
I 20) FA-STACK GAS EXCESS AIR, PCT VOI 100" e - l
21)MD - STACK GAS MOLRCULAR WEIGHT, DRY . [29:73 59,99 —
22)MS - STACK GAS MOLECULAR WGHT ,STK COND [27:0 27,5 L -
I 23)GS - STACK GAS SPECIFIC GRAV,REF AIR  [P-¥2  — 0,96
24) I - AVG SQUARE ROOT VEL HEAD,'' H20  [O0-312  _—~~—17% o
25)AVG SQUARE ROOT(STK TEMPxVEL HEAD) LITEST 1.0_349 J
l 26)CP - PITOT TUBE CORRECTION FACTOR 19-E3 0283 1 l
27) U - STACK GAS VELOCITY, FT/MIN 17%3.0 1820,2
28) AS- STACK AREA, SOUARF FEET V.27 50,27
29)AS'- EFFFCTIVE STACK AREA, SO FEFRT [20.27 50,22 —
l 30)0S - STX GAS FLOW RT,cU FT/MIN,STK CND | 57357 91500,
... -31)QSTPD-STK GAS FLOW RATE,CU FP/MIN,STP |56318 45693 -
" 32)DN - SAMPLING NOZZLE DIAMETER, IN |0-3%T | 0368 1
|I 33)4AN - SAMPLING NOZZLE ARFA, S0 FT LU-U007s 0.00073.__1
¥ 34)PCPT IS0-ISOKINFTIC SAMPLING, PERCENT [ 104.1 g3 1 -



l . A A mmgpee
PLANT- DOW CHEMICAL T " DATE- 4730774
STACK- LILE EILN OUTLET - NORTH STACK RUN 1 FROE 16:20-18:49
WEATHER CONDITIONS- | PE- 30.28 IN HC PS- 30.28 IN Fi

AS'- 50.27 5Q. FEET T8- 832.5 DEGRFFES R TM- 553.6 DEGREES R ~H- 0.u44 IN H20
All- 0.u4 IP P20 AN- 0.000314 Sq@ FT CP- 0.83 VM- 44,729 CF Ve~ 207.4 ML

TOTAL TIME- 120 I NPTS- 40 ORSAT: C02-10.00 02-11.10 co- 0 N2-78.,
" TR O LETR ALY - 1)9.831 o0
=i W--.A- TR (A1, 05) DE( 2862070 ) 243,386 o
= (VP Y o+ {UmTEn) 3353.217 oo
l ERE G B G ah i§30.185
TR o= LI G - 530,815
CESEIRTn *, Ik A (A EATN £30.14
l = {Lsem02) ¢ (.32202) + (.282(70402)) 7330,0%
= ::-.-'.,';*x;"_mﬂ a {1&x:7) 5)27.82
= {0y o2 (25,553 ©3¥0,96
I = 100 )x(UZ-0 ..wm ( (§ 266x12)-{2-0.5%x70) ) 1%)_ 112, b4
CG=.0) 3 ).c..'.}'” (=03 ) 1i)12.7 |
= { £7&xy 5.32:70%G5 ) )%AT” (f(7="2) ) 12)1861.1 FrIr
= {u ') 13393559 LT
I = {; ns) 14376276 opie
n= {i 530:08 ) x (P5:29 92) ;s)uguu o
= { TrPOxDS )R (POxTIxTNEI) ) = ( PIITxlxPIxAT ) eN27.7 3
' T MIEATINIS, 47 L T P,
T I7PEYs 035 ,31)x (1) (VSTRD)
)= (.0158)x(I6) = (VETPR)
' R *n::""z:';;.&:“mm AT S5TACY CONGITIOES
2z /M“' (137 nG 17pYy= ( (525 3)x(yza)x(Pu)x(m;) Yl (VE=PR)Yx{ZZ) )
727307 (STF £07P) = ( (3,273)x(MC)x(PS)x(FBA) Y:( (V57PP)Ix(ZZ) )
SOLLITAND TNISSIOR RATr, POURNS/rOUR
l LR3/FR = ( (1,323F nu) ('3yx(08=PP) )z ( V3TPR )
B i i GRISCT I ZRsA-r ) eyzom | no/Am | LPS/FR
b . ! ] ] 1 _
\ - ! [ i ! ]
IFH - 18.9 0.0067 | 0.0035 | 15.38 | g.08 | 2.83
W FILTER - 27 .8 0.0099 | 0.0052 | 22.63 | 11.88 | 4,17
. BRHW - 17 .0 0.0062 | 0.0032 | 14,16 | 7.u4 | 2.61
“BHA - 20.h 0.0071 | 0.0038 | 16.36 | g.59 | 3.01
TOTALS - sgu.b 0.0299 | 0.0157 | 6e.53 | 35.99 | 12.62
' i i | i l
i 1 1 ! ] 1 _
l"mnwmu :
..":f':" "ov"w"irr :



LANT- DOW CHEMICAL DATE- u4/30/7u

|
i
|

TACK- SOUTH LINE KILN OUTLET RUN 1 FEOM 16:20-18:58
'EATHER CONDITIONS- PB- 30.28 IN HG PS- 30,28 IN IIG
.5'- 50,27 SQ. FEET  T§- 909.3 DEGREES R  TM- 549.3 DEGREES R  H~ 0.u41 IN F20
Pﬁ- 2,07 Il H20  AN- 0.000731 SQ FT  CP- 0.83 VM- 101,514 CF  VC~- 434,9 ML
OTAL TIHL- 126 1IN  NPTS- 42  ORSAT: C02- 8.70  02-12.20 0O~ 0 F2-79.,1(
L’M'""":"’"( S Y T mmTmmemmoem o B o [ YL ST
=L (Bnu ) (P (A313.0)) )3 26,9270 ) 2).989.02 ____&C7D
= (V) e (VETEn) 3) 120.234  orf_
' - ) 5 W)y O AT
FRA = (1.0 - ) §)0.829 o
" wr*t;”,fn,) ST TRALGTON {’):9.‘..1;.{ ______ ———
l" = (Labx02) 4 (.32x02) + (L28x(20472)) 7) 29.68 o _
15 s {(MhxIm0A)Y + (18x]?) ' b).2.7_-.§_‘.‘_ _________
cLm ()t (26,99) | 9) 0.96
A (100)%(J2-0 5x00)+( (0 266xN2)=-(02-0,5%C0) ) 10)__138. ____ G
l’fr( Palll) ) = (1317)xY W(/(/ix"u) ) 11) 13.29% ___ —

( 17ux0Px (f(29,92:70x65) YxAVA(/ (TTx78) ) 12)Asu6.9 ____FPL
(g) = (As') 13) 87870 " ___~ ACEL

((v) % (PDA) 1) 81090 __ ___CFI

l (w'?) x ( 530:08 ) x (P5:29.92) 115) 47834 ___JCF
’ 500 (0 00267xVOXDE )+ (POXTExVIEL) ) + ( TINFXUxPSxAN ) 16) 119.3 % .
i/ INLURATY SONCIINRATIONS . AT D, Y. P

In B o o~y

"“-IE 3(

zrf“/u” (a/cu 1 E)= (35.31)x(210)+ (VSTPD)
GRAGCE (DD PL) = (L015M)x(MG) S (VETPD)
vf)rr,;m.r.:’ m,mrz.m,u"rons, AT STACE CONDITIONS
DCLACH (IG/0U NTR)Y= ( (825 ,3)x(MGYX(PS)YX(FPA)Y Y+ ( (VEPPN)Yx(ZS) )
K u*?/..h,f (571 corp) = ( (0,273)x(HGYx(PSIX(FPDA)Y Yz ( (VSTPD)IX(TL) )
@WPVLLUTANT FHISSION RATP, POUNDG/POUR
' LRS/ER = ( (1,323r° u)x(,':(')x(fzs'_"z’_n) Y:( VSTPD )
‘I""“""‘-‘-F“_"""“T“CZ??7:&"'?"?3?7%?“"T"F?F?EF}'n“ T~"HG7a7m 1 LPS/PR
- - IS G s et e S g Sk O u—l w—l———--————l—-———--—.——ml---—-———-—-—l—---n-_ -}' - - - S i
If{ - 9.9 | 0.0015 | o0.0007 | 3.51 | 1.72 | 0.63
TLTER - 29.6 |  0.0046 | 0.0022 | 10.49 | 5.13 | 1.88
EH - 18.6 | o0.0029 | o.001y | 6.59 | 3.22 | 1.18
1A - 5.8 | 0.00009 | o.000u4 | 2,06 [ 1.00 | 0.37
TALS - 63.9 | 0.0099 | 0.0047 I 22.65 I 11,07 : 4,06
' | | | |
"———--—ng—-h-—---——-—l—-ﬂ—...m_—mun-l——————-—u—-l——-——————-—l—.— —————— - ‘l‘ -

— A —— T A S i S S W S S S e - —

._"FST CONDUCTED BY

kT T e e el A S S S g S S et v S S —
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AN~ DOW CHEMICAL STTEEEEE S e DATE~- §/2/74

'TAC'J{- LINE KILN OUTLET - NORTH STACK RUN 2 FROM 11:43-16:00
EATHER CONDITIONS- PB- 30.2 IN HC PS- 30.2 IN HG

~8'-50.27 59. IFCET IS~ 821.1 DEGREES R Tl- S564.7 DEGREES R H- 0.405 IN F20
H- 1.89 IN 1120 AN- 0,00073) 59 FP CP- 0.83 VM- 138.054 CF  VC- 591.9 ML

OTAL TIME- 200 MIN  'PTS- 40 ORSAT: (C02- 9.70 02-11,30 co- 0o N2- 7@
'.L’r,f:’" = (C"UT?TFTITF")' """""" R - "1y 28.05€ orr |
A L S R RS T G HAATE13 6] s{ 24 ,42xT 2y 141,338 S
AT = (T ) o+ uvum) SR e 3§ﬁ?aﬁr““ﬁT:
' = (V) (1) 43 OTTE i
A = {1,353 « ) 53 0.8264 i
LOAEGRITD OV NTULT TRACYION £y 0.48 —
"f." = 0L 4Ex0C2) + (.32%D02) + {,2B%{70+2)) 7339 ]
: B = (MPz20AY + (15:"3 £)27.89 —
CT = {53 &+ (28,9%3) 9) 0.986
ey = (100)x{J2-0 5x00)s( (0 266x12)-{02-0,5%D) ) ‘ a¢)y__116, %
':l.-ﬂl’.f( (G=20) ) = (1) xSl {(T=8 ) ) 113 11.608
= = { 174xCPx{f(23.92:75%G0 ) IxAVrR{f(I=x72) ) 32) 1701.2 TPl
P = () x (.,1._:') . 13) 85521 AC’F;-’;{
I\f?-n = () x {I'PA) 14)_704E8 or!

EPN= LUnY x (5303228 ) x (PS:29.92) 15) 45911 uf”’
- TR0 = {0 002872V rxDS )+ (PoOx deyn-:g) Y = { PINmxU«PSxAN ) 1%)_103.2 —
WPOLLYPATY CONCTIDRATIONS, 4™ . 7. P.

' nz/aore (G /r'U NeRYy= (35 .31)x(M5){VSTPD)
BRISCP (.7, P) = (L0154 )x(MG){VETPP)
PO RAND 00 /CCLETRATIOUS , AT STACY COPDITIOES
1' ACTACH (HG/CY LPRY= ( (825 ,3)x(MG)x(PS)x(FDA) Y= (VETPD)I)x(ZI) )
GRIACE (STF COUDY =  (0,273)=x(NG)x(PSIx(FDA) Y=( (VSTPD)Ix(TS) )
P POLLITANE THNISSION RATT, POUNNS]POUR
' LRE/HAR = ( (11,3237 '-l)x(”(")X( N8STFPRY) Y:( VSTPD )
. R I GRJSCF 1 GRJATT 1 G/SCR 1 HGiATP 1 LPS/PE
_ .. 1 | 1 1

. . ! { i ! |

'H - 14,6l 0.0017 | 0.0009 | 3.93 | 2.112 | 0.68
l"',ILTER - 16.0l 0.0019 | 0.0010 | 4.30 | 2.31 | 0.74
S HW. .- 10.6l 0.0012 | 0.0007 | 2.85 | 1.53 | " 0.49
o 114 - 8.2l . o0.0010 | 0.0005 | 2.20 | 1.18 | 0.38

OTALS - ug.u: 0.0058 : 0.0031 g 13.28 : 7.13 : 2.28
_.- - 1 1 ! ! ]

TOMTITS - - -

l:’::.s:" COEDUCTTD BY
II . { sci z . . :



OLANT- DOW CHEMICAL SERES SIS  mimse DATE- §72/74
5TACK~ SOUTH LIME KILI OUTLET | RUN 2 FROM 11:47-16:05
EATHER CONDITIONS- PB- 30.2 IN EG PS- 30.2 IN HC

5'- 50,27 50Q. FRET TrS- 871.5 DEGREES R TM- 549 DREGREES R - 0.392 IN H20
H- 1.u45 IN H20 AN- 0.000731 s@ FI'  CP- 0.83 V- 134,629 CF VC- 604.6 ML
r"OTAL TIME- 200 Mry NPTS5- 40 ORSAT: C02-10.40 02- 9,70 co- 0 N2-79.9¢

nw?‘n.“f"‘2“?'E§'f‘CF7'"3"'(FF')“' """"""""""""""""" T 1) 28088 20
T E (BB )R ) (PP (ALE13,6)) ) ( 29,42x77 ) 2) 130 BB e L0
= (P 4+ () ) 3) AR AIR D

ln‘ = (V) s (re) e S —
“» = (4.0 - i) §) 0,82 e _

CASGNETD T RPERE PRACTTION _ ©) 0,19 o

@ = (L4 02) + (.32%02) + (L, 28x(20+02)) 73 30m0bommmm e

'u = {MPeDA) + (16x]7) E) 27D i

T = (g ) ¢ (28,499) 9)__Q_,_9_ﬁ__..,_._...__(__..

o A = (100)x(02-0 S5x£0)s( (0 266xM2)-(02-0.5%00) ) 10) _ B 2.

I.AI-’(;(I/(;'L;;) Y = (L) xgu(f (=05 ) ) 11) 33 585 ——
y, = ( l7lr><"'"x(|/(2) 923 70xG5) ) xAva(f (mxmgy ) 12) 15898 8 e o LEL

G = (U % (As) 13) 85190 e ACEL

l(?n = (JU) x (mm) 14) 69961 oo CELT

WoUTPP=E (UD) x (53008 ) x (PS:29.92) 18) 42085, .. SO0
PISO = (U 00207xVOxDE )+ (POXTExVIEL) ) = ( PINTxUxPSxAN ) 16) 110.5 PO S

WACLLUTATY CONCENTRATIONS, AT S, U, P,

' N3/60H CG/CU imiR)= (35 .31 )% % (116)+ (VSTPD)

LGRISCE (8,7, P) = (L,0158)x(MG)+(VErDPN)

POLTLUDARD CONCCUTRATIONS, AT STACY CONDIMIONS

I SGIACH (1G/0U HTR)= (O (625,3)x(MGYX(PS)x(FDAY )+ ( (VSPPNYX(ZE) )
GRIACE (5718 COnp) = ( (0,273)x(HGIx(PS)x(IrDA) Y+ ( (VSPPP)IX(TE) )
POLLUTANT FHISSION RATT, POUNDS/POUR

' LRS/PR = ( (1,3230° u) (NGY=x(28Pp) )+ ( V8TPD )

PRI R SR T GRIARE 1 TRISeR 1 HaiAAm 1. LPS/AR
--‘—_—--u—-u-—---:—-i{-n--———u——-—-l—-—————.——_-—.L———-_ —————— -L—-.-—-—_——- -Il-—--———--u—-———

i - 7.8 | 0.00089 | 0.0005 | 2.08 I 1,05 | 0.34

"LTER - 14,1 | ©0.0016 - | 0.0008 | 3.78 I 1,91 I 0.61

-y - 78.6 | 0.0092 | 0.0046 | 21,08 | 10.82 | 3.39
a - 25,9 | 0.0030 | 0.0015 | 6.95 I 3.50 I 1.12

WT/ILS - 126.4 | 0.0147 | 0.0074 [ 33.90 | 17.08 : 5.45

- | I I
et e e e e e s e e e e i et i e e i -

comMnrnrs

TnsT 'OI'I'IJCTI‘D BY e e e e i e e e e e e

environmental science and engineering, inc.



LANT- DOW CHEMICAL e DATE- 5/3/74
'ITACH— LINE KILN OUTLET + NORTH STACK RUN 3 TPOM 9:35-13:20
:ATHER CONDITIOPS- PB- 30 I HG pPS- 30 IN HC

. J'- 50,27 8. FEET rS5- 825.9 DEGREES R IM- 558,5 DEGREES R - 0.412 IN F20
- 1,73 I E20 AN- 0.000731 5@ FT CP- 0.83 VM- 139.929 CF Ve- 625.6 ML

7TAL TINE- 200 MIN  NPTS- 40  ORSAT: C02- 8,10  (02-10.80  (O- 0 N2-81.10
'5l’f'f?""= (G GRTEYR(FRy T T T T et RO L ST
VLIRS0 ) ) (FPe (ALE13.0)) )5 28, 02x7 ) ))133 L7158
A N O S I QU 5)I83.388 " I0F_
ll'f = (i) o+ (15“) 4)0.182 _ ______
PRA = {100 - ) £)0.848 _ ___ __ ___
v SNGITD GTRTIRY PRACTTON (,\)9__.-!.__8. ____________
A = (LHbx002) + (.32402) + (L28x(00+72)) 7328.:73 e
W = Cmerna) o+ (16x77) _ 6)27.8_
COO = (M) v (28,99) 9)0.85 e
- A = (100)x(0U2-0 5x00):( (0.266xH2)-(02-0,5%xC0) ) 10)_.100, _____ S
' eS8y ) = (1) xsui (I (7208 ) 11)11.836_______ —
S = ( 174xCPx (f (29,923 70xG5) )xAva(f(iix78) ) 12)1749.6______FDL
v F ) x (Aast) 13)87951 _ ____ ACLL
'c?n = (42) x (I'pa) 14)71987 LR
TUPPDP= (4n) x (530378 ) x (PS:29.92) 15)46318 SrB
SIn0 o= (v 00267V )+ (POxTIxV:E1) ) + ( ""]'""'XUX"’ xAIl ) 16) 104.1 B
POLLUDANY cONCINPRATIONS, AT U, 2. P,

He/acH (G/cU rRYs (35.31)x0210)=(VEPPD)
GRISCF (9.0,P)) = (,0154)x(MG)H (VS Tpﬂ)
POLTURAID CONCTHTRATIONS, AT STACY CONDITIONS
GC/ACH (HG/CU LTRY= ( (825 ,3)x(MGYX(PS)Yx(PDA) Y:( (VETPND)x(T
GRIACF (ST cOnn) = ( (0,273)x(HG)x(PSYx(FDA)Y Y+( (VSTPP)Yx(TS
w POLLUTANT THISSION RATr, POUNRS/VOUR
. LRS/ER = ( (1,323F7 u)x(:m)x(fz 7Pp) Y:( V5TPD )

ll ““““ ThGT T TTTTTTUTTERISER T GR/ANE 1 nascm 1 HGiacm 1 LPSIFR.

- -_—-_--M-_-ﬁ-lﬂ-_"-i 'I’ﬂlﬂﬂl-—M----l——ﬂ--_—---—-l--‘----—--—l-'---I---ﬂ--_l---—-—-“-—---—
d -~ 27.5] 0.0032 | 0.0017 | 7.26 | 3.82 | 1,26
ILTER - 23.7 | 0.0027 | 0.0014 | 6.26 | 3.29 | 1.089

LI - 15.4 | 0.0018 | 0.0009 | 4,07 | 2.14 | 0.71

1A - 4.6 ] 0.0005 | 0.0003 | 1.21 | 0.64 | 0.21
OTALS - 71.2 | 0.0082 |  0.0043 { 18.80 | 9,90 | 3.26
- | l I | |

l —————— l--u---—a---n—-ol—-———_————--L——...————-———l———-——-——-—-ﬁl——--———————l = -———

JOoMHPHTS

————— -

et ke TS e e St g A AN vl D i) SR et i Sk S g S Snl AR il Y A S S s e S G S L A S e g S S —-—
e S L S G e A S e P D A SN U Sl e S e e A o B LS S G e s S P S S S S Sk Sy S e Sy A S S A S

ekt e s St o Y ey VP D S P LAY ey D S S S A e S G A S ey S S A e S N gy At S gy e N S D g S S A A S G S g S S A

environmental science and engineering, inc.
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~
Y '
R T

&LANT- DOW CHEMICAL TTETTEETE s memmme e DATE~ 5/3/74
"Z’AC‘K— SOUTH LINE KILN - BUN 3 FROY 9:35-13:00
TATHER CONDITIONS- PB~ 30 IF IiG PS- 30 IN HG

Lno'- 50.27 56. FEET I'S- 865.8 DEGREES R ITM- S44.4 DRGEEES R H- 0.42 IN R20
- 1.64 IN H20 AV- 0,000731 5@ FT CP- 0.83 Vi- 138.906 Cr VC- 658.2 ML

doTAL TITHME- 195 [IN NPTS- 38. ORSAT: C02-10.00 02- 9.80 co- 0 N2-80.20
"Vx'.f‘.’ = (0. GhTE)w(vey TS T e TEmmEmmmmTT IV 31198, _orE.
N A (V:u)f(vr)x(FW+(g;¢13,b)) Y5 ( 29, u2x"70 ) 2).136,.1489_ __LCTT
o V7 = (V) o+ (varen) 3) _167.387. . o0l
.;,‘-.: = V) o+ () ' U} 0,188 e e
mEng s (1,0 -« ) - 5) 0u8lM e
W ASSUITD T SRUST PRANY T g’)_Q...lB...-- _______
l)..'-) = (LBax002) + (.32x02) + (L, 28x(N0+142)) 7).29.99 o o
o = (MNP NAY + (18x17) b)_zz,zﬁ ________
RN = (M5 o+ (28.,49) 0) 0w OB o e
WA = (100)x()2-0 5xL0)2( (0 266xM2)-(02-0,5%xC0) ) 16) . BSm G
(o) ) = (1) %0 (FCTEg) ) 11) 22,308 e
Sl = (174xCPx (f(29,92570%xG5 ) YxAVa(f (I'x?g) ) 12)_1820.2 o __LP!
A= () % (asr)y 13).91500 e ACEL
'(?D = (UU) x (FpA) 14) 2uuuy .o CRT
CUTPPNE (UD) x (530325 ) x (PS:29.92) ' 15) 45693 o 2 L0

2T80 = ( (u 002u7xle”‘) (PoxT xVVA”m) ) + ( PINTXUxDPSxANl ) 16) 110.3 o _%._

POLLURATY CONCTHTRATIONS, Am 5. o, P,

nHelae JG/CU uT )= (35.31)=x(M0): (VSTPD)

GRIGCFP (&.0,P,) = (L,0154)x(MG)s(VSETPD)
II“OLLHTAHT CONCTUTRATIONS , AT SFACK CONDITIONS

GCIACH (HG/CU [ITR)= ( (625,3)x(MC)x(PS)x(FPDA) Y+ ( (VSTPPDYx(TZ) )
GRIACE (SDE conp) = ( (0,273)x(UG)%x(PS)Y%(FDA) Y+ ( (VSTPDIX(IL) )
POLLUTANT TNISSION RATT, POUNDS/POUR _
LPS/HR = ( (1,323r5° u) (MGYx(Q8TPP) Y+ ( VETPD )
l‘ ‘‘‘‘ THG T RRISOE T CGRIARE 1 nRISTm T TnG/Anm 1 LPS/PR
- "--_---M—-—h-l—--'-ﬂl |-_l--—-—H——-l-———_—--—-nl—————c—n-—-nl--_———-——-—+-—-———ﬂ—-—---""
lH - 11.l+ | 0.0013 | 0.00086 | 2.96 | 1.48 | 0.51
TLTER - 38,1 | 0.0043 | 0.0022 | 9.88 I 4,93 | 1.69
P - 23.4 | 0.0026 | 0.0013 | 6.07 | 3,03 | 1.04
il A - 33.8 | 0.0038 | 0.0019 | 8.77 [ 4,38 | 1.50
OTALS - 106.7 | 0.0120 | 0.0060 | 27,67 | 13.81. | 4,74
| | I I |
-'—-_—_H-h”‘—-—---_l--——-_-_-“-ll--ﬂ_------_l ————— L] -l—“' L1 ] ‘l‘ gy S

I
I
I
I

IL8T CONDUCTED BY
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HOX SQUACE ENISZION TEST DATA
TEST WUMBER -/ .
PLALT [1A1Z L DO FRELEPOH T - - _
JSoUncE o2 - SouUTH LirE ArLas '
PYPE OF PLAIT -

CoOnNTI0L LOUIP LT &5 09
POLLUTAND SANMPLID = o,

a 1)RUI7 HUIBER deo 4 1 -2 NS S
2)DATE 7Y R W7 Y e R AW A L) e
I 3)7IiHE 1 ﬁ/‘/o‘ﬁm 1 55 ___.L__-i"{.ﬂ{ -
‘ YWYPLASY RUM3ER 1 73-2848 123-54-8 | 23-54/._.
SYVF - PLASK ARD VALYE VOLUIZ, L 1 7920 __|__J/5e% -J_1Z52
l 6)VA - A350R3IHG SOLYTION YOLUMNE, 3L 1 25 ____1..2s _ 1.Zs
' 7)P3 - BARONZDRIC PRTSSURT, I 36 1l . 3o.28 | _30.28% 1 3228
8)P5 - STACX PRTSZYRE, IN HG l__3o. .25 l_ Jez2¥% | <2V
l 9)2T - IJITIAL TLASY VAC:’JU[!. In G 12727 __ 1 22.7 A 277
10)95- - PIDAL Tt e e 1 2.3 J_ /.= _____L 2;/' —
11)0r - IZITIAL FLASX FZIUPERATURE, DEGF |___ 95 l__2s Az _____.
' 12)7F - FINAL 'Y D X v 1T, |~ "% |~ 5e "
i3)V3TPD - VOL OF GA3 SAMPLTD, ML, S.P.2., | r72/.7 lzol. & 1 _Zdel&.(
iy)ro - STLCE ,d_s PTMDIRATURE, DIG R | 7T |__%+9 L__449___
' 15)2CC 7 - STACX GAS5 l!0ISTURE, PC;-"__”OL 1 o, 1_z727 Y 7
15)350°55- 508 A5 -L,o" 27T,0U romiNI, 1 1 i -
17)iii02 - AS3 OF 402 IW SA: IPLE, GiIx], ou 1 39 1l __4s« 1__és5¢____.
18)IILLIGRAIS l02/CU NME2TZR, STP 1 21%.4 1 29 3.4 1_75¢€.3
' 19)L32S o2 fCU PP, STP 1 238521025 | /. 78x10°5 | c.97470" 5
20)PARTS PIR ILLION OF 402, STP l 23 ¥ | 2.7 L _&504
21)L33 i02/30UR T 1_ 1 _.
I 22)37U's PLR loUa INEUT 1 - 1__ | —_—
23)L85 LO2/0ILLI0ON 3TU . 1 1 | — i
I VSTPD = (17.71) x (VP=-VA) x[((2PB-2I):07)-((PB-2PI):7I)]
I 46 RO2/CU TR = (35.31) x (H4102) = (V572D)
. LBS 102/CU FT = (6.2275)x (i02) % (VsTPD)
I 2. P, . = (8.u08Z6) x (L3S #02/CU FT)

L35 402/ RBOUR (60) x (QSTPD) x (L35 NO2/CU rT)

L3S F02/ILLION BTU = (L3S .-'-.702/.‘.7;?) # (JIILLION 3TV /2R , INPYT)

—— — - - — v —— ——

*xn5, Dy Po wI3RY, 70 DECGIREES P, 29.92 JUCHES MIRCURY =%




UQX SQU2CE ZUIZZI0N IEST DATS

- DPE5T LUMBER -/ :
l PLART JIANE - Tow FCELRLAT " ' B
50URCE T25TE - SO, grue FLrant |
TYPE OF PLAJT -
' COIITROL CNUIPIENT- £8P
POLLUTAIT SANPLID- fox

1)200 LUI3ER 72 L~
2)o4ATT 2Btz | __ d .
3) 7Tz 1 ‘f;qw=p~_1 1 T
WYFLASY [UNBER 1 2" 1
S)YVF - PLASK .AND VALYE VOLUNME, L (sas |

8)VA - A350R3I#G SOLYTION YOLUMNE, HI
7)P3 -~ BARONETIIC PRZS55U2%, I 3G

8)P5 - STACYX PRTSSURE, IN HG

9)PI - IJITIAL FLASY VACUYU:!, I G
10)2F - FIJAL ¢ e re
11)0I - IJITIAL FLASKX PLUPERATURE, DEC F
12)0F - PINAL 19 "o X '
13)V3TPD - VOL OF GA3 SANPLTD, ML, S
i48)72 ~ STALC: GAS TTMDPIRATURE, DI

15)2C% I - STACK GAS M'OISTURE, 2CT VOL

- —— .

]
r.r, 220 L

AT 1

-
-2
-

L]
-
(¥ 3

18)Q5020- SR GAS PLOV RrT.cy FPT/INIR,STR
17)ir02 - [JAS3 OF {02 I} SAMPLE,C:1x1.056
18)IILLIGRAIIS [M02/CU METZR, STP
19)L3S o2 /CcU PT , STP

20) PARDS P ILLION OF W02, STP
21)L325 i02/320UR

22)BTU'S PCR IOUR INTUT

23)L535 I02/UILLION 5TU

S48 -

334 O | 24 %

2.07x1&6"5
Yy

= b= b b b b b e e e b e e e e e

MG HO2/CY TR

]
s

(35.31).x (4:02) (75T7D)

LBS No2/Cy FD (6.2275)x (i102)

(VsTPD)

Pl - J’!.

(8.4038Z6) x (L3S x02/CU FT)

L35 102/ ROYR

(60) x (@STPD) x (L3S NO2/CU FT)

L3S #02/ILLION RTV = (L3S HOZ/Hﬁ) + (UILLION 37U [JRR , INPUT)

———

5 £y 29,92 . IFCHES NIRCURY#=xx

l VSTPD = (17.71) = (yr-va) x[ ((P8-2r):07)-((PB-2I)=+"I)] ‘




PEST SUMBER
PLALT ANIE

souncr IzZ5T2
TYPE OF PLAJT

pox sSQU2CL ZursCIoN ITEpil RATA

2.
Dow FREEPORT
Lime gl

1

CONTROL LNUIP.ZIT-
POLLUTAND SA/PLID-

E3SP
NO

1)RUI HUMBER T AN 2 ____1._3
2)DATC l52-74 ls-2-7¢ | $72-7¢
3)Iilz 1 {200 1_1300 d_1430 ___ |
4)FPLASY [IUMBER L & 1 .3 1 2 ]
5)V® - FLASK .AXD VALYE YOLUIZ, L 1 /920 | 1868 ___|_193s
6)VA - A350RZING SOLUTION VOLUME, ML 1 2.5 125 1 2s” |
7)P5 - BAROIETRIC PRTSSURE, Id 26 1 30.2 1_30.2 | _30.2
8)P5 - STACK PRIS55URE, 1IN HG 1l de.z do. 2 | 20,2 |
9)PI - IJITIAL FLASH VACYuUi, IN IG | A5 3 1279 1218
10)27 - FINAL ' 1 re = | _Jéo | D2 ____
14)0°7 - TUITIAL FLASK TEPSRATURZ, DEG F 1___ %0 1. .80 1 &8s
12)2P - FINAL V! ' ' v 7% 174 7
13)V3TPD - VOL OF GAS SAMPLID, ML, S.7.P. |_LZALE S/ [754.7 | fecdie___
iy)2r2 - SPALCI GAS TEMPEZRATURE, DIG F [__4C& 1 1 ——
15)PC7 7 - STACK GAS M0OISTURE, 2PCI VOL 1 1 1 -
18)Q5020- S0 GAS FLOV RTIZ,CU Fo/MIN,STP ] 1 I
17)8ED2 - JASS OF {02 Il SAHPLE,GiIx1,0Z6 |___2%5¢ 1_.334 [/
18)MILLIGRAS N02/CU METZR, STP l._8%¢ 1ge3e 1l z84:92 -
19)1L385 o2 /¢y FT , STP { 2775005 1 _2.39%s023 1 ne3ese > |
20)PARTS PIR NILLIOZ OF 02, STP l__9%.9 Lze s 1 %L .

1
1
l

1 |

21)135 J02/70UR T
S
1

22)3Ty'S PrR LOUR INEFUT
23)L35 NO2/IILLIOF STU

SRS D ——

—— — —— — -

(17.71) x (vr=-va) =x[((28-27):07)=-((PB-PI)*TI)]

VSTPD =
MG NO2/CU NTR = (35.31) x (4702) & (V5TPD)
_LBS #02/CU FT = (6.2275)x (i) -+ (VSTPD)

(8.406C6) x (L3S

&22/CU FT)

2. P. .

L3S 702/ ROUR

(60) x (gsTPD) x (L3S 02/CU FT) :

L3s P02/lILLION RTU (L3S 302/33) ¢ (MILLIO: 3TV [HR , IUPUT)

-

29,92 . INCHES JZRCURYw*x%

o
-

» 70 JZGREES




UeL SQUILE ZUIZCTON IEST DAZA

TZ5T LUMBER -2 . |

PLALT AT - Do/ FREEPORT ‘ e T
SOURCE TzZ57T2 = Kien) OOTLET :

TYPE OF PLANT -

COiITROL ENUIPIEIT- ES F
POLLUTART SANPLID-  pfOx

1)RUI JUIBER ' l __R-#+__ | _Ave____|
2)DATE 1l _35-2-94 1 - 1l ——
3)IHE _ 1 /330 —d -
YW)PLASY [1UMBEIR 1 - o
S)YVF - FLASE .AID VALVE YOLUIZ, HL 11782 -l

6)VA - A350RZIIG SOLUTION VOLUME, 3L 1. =25 S S

7)P5 - BARQNEZTRIC PADSSURZ, Id 3G 1 __28. 2 o .
8)PS - STACY 23255URE, IN HG 1 - S R

9)2I - IJITIAL FLASY VACYU::, Il 1G

1
—' 10)27 - FIJAL vt vy ' | N —d -
11)PI « INITIAL FLASX FCMPEZRATURE, DEG F | 90 e I
' 12)0F - FINAL 1 X X v T4 !
13)V3TPD - VOL OF GA3 SAMPLTD, ML, 8.7.P2, | /ewi.Z l el
14)72 - STAC: GAS TETMPIRATURE, DTG F | | Y D
' 15)2CF 7 ~ STACX GAS '0ISTURE, PC2 VOL 1 1l L ———
_ 15)Q502D- SOX GAS FLOV RTI,CY PT/NIN,STP | __ S N A
17)Hi02 = JJAS3S OF {702 IN SAMPLE,Giix1,056 |__255 1 I__ ]
18)ITLLIGRANS 02/CU MEPZR, STP 1 /535.3 1 l )
' 19)L25 02 JCU FP? , S°TP ‘ lo. 975 | 1 —
20)PARPS PR LILLION OF 02, STP 1l _kt¢ l_%< 1 —
21)L35 W02/30UR 1 ] 1 )
l 22)3TY'S PCR JOUR INFUT 1 ) )
23)L3S J02/ILLION 5TU . 1 1 1 .

VSTPD = (17.71) x (YP-va) x[((28-21):"F)=((PB-2T)+™I)]

MG HO2/CY :fTR

it

(35.31) x (4102) = (VSTPD')

LBS iio2/C¢y rT (6.2275)x (i02) + (VS5TPD)

= jd »

- » o 8 id e

(8.808Z26) x (L3S X02/CU FT)

L38 402/ ROUR

(60) x (QSTPD) x (L3858 NO2/CU FT)

L3S FO2/ILLION RTU = (L3S .-'-.’02/.‘1;?) + (JILLIO0N 32U /R , INPUT)

*xx5, I, Po DAY, 70 DIGREES Fy 29.92. INCHES MNMEIRCURY*x%




uox

TEST LJUMBER
PLAIT JAlZ
S0UnRCE rI5TT
TYPZ OF PLAJIT
COonTROL CAUIPIEID-
POLLUTAIT SA!lPLID-

SQU2LE ZXISZION TEIT DATA

3
Dow) FREEPORT

Ltme Kied OOTLET

ES5FP
MO,

‘ 1)RUJ ZUMBER 1. / L 2 .3
l 2)DATC _3-3-74 | 5v-3-74 | §-3-74
3)7I/2 1__ A4S 0955 1 1040 1. 45
. W)PLASY [UMBER i} 2 1___2 dolo o
S)YVF - FLASE .AID VALVE YOLUIZ, L 11935 1 /868 __1_1920
'- 6)VA -~ A3S0R3ING SOLUTION VOLUME, ML l__as” lo_25__ 1__2s_
= 7)P5 - BARONZITRIC PRTDSE5URET, IN 3G 1l __3o.2 1 __30.2 1_3eo.. _
; 8)P5 - STACY PRISSURE, IN HG 1__30.2 o302 1 3oz
I 9)2T - IJITIAL FLASY VACYU!, I 16 1 280 1280 L 2820
. 10)2F - FIJNAL ' e re ] (-7 | A A l_/Z. 75 _ .
‘ 11)7T - INITIAL FLASX TCMPERATURE, DEG F |__ &8 1 é 1..%__
12)7F - PFINAL ' ' e ' oz | A 122
13)VSTPD - VOL OF GA3 SAIPLTD, #L, S.7.2, | __2¢2927. % __ |\ 16345 1l /eé/. 2
i4)7s - STALC:! GAS TTUDSRATURE, DIG P} | 1 ——
18)207 ) - STACK GAS :'OISTURE, 2CT YOL 1 1 | .
15)35020- SCH SA5 FLON RTIL,CY PRI, STR | 1 | B,
17)i502 = JASS OF id02 IH SANPLE,G:Ix1.056 |__ 264 1 260 1__233
18)IILLIGRAIS N02/CU NETER, STP L /57,4 1 7872.2 | _Zoe.5 ,
19)L235 402 /CcU FI , STP lo.gsxio s  \o.wax10°5 | f.24x18"5
20)PARTS PIR NILLIOR OF 02, STP 1 82.7 1. 5:1.9 - -
29)L3S5 JW02/30UR 1 1 el -
22)BTU'S PLR JOUR INFUT 1 | |
23)L35 NO2/JILLION 3TU 1 | 1 j

vsTro (17.71) x (v~

-V4) x[((28--

) eTF)-((PB-2I)+1T) ]

afs

NG N02/CY TR

LBS lOo2/CU FT

L3S 02/ ROUR

L3S RO2/NILLION

i _ ". . - -

(35.31)_x (:4:102) (V3T2D)

(6.2275)x (102) (Ys8TPD)

(B.408E6) x (L3S X02/CU FT)

{60) x (STPD) x (L3S J02/CU FT)

aTy

(L3S 02/3R) + (IILLION 37U /2R , INPUT)




) Bk SE O R T U U =) A B W

YOX SQU2LE EZiISCION ZE3T DATA

TEST GJUMBER -
PLALT JA!'E - .
souncr rzoTE -
TYPEZ OF PLAJIT -

COII'JAAOL LOUIP L' ]
POLLUTAR™ SAPL D-

_________ _ yre

1)YRUT LIIDER 1 £ __ 1 —d —_—
2)DATE 13324 _ ___1__ — —
3)TTiT J_/i’a3 s 1 1 .
YWYPLASY [1UM3ER 1.7 1l d
S)YVF - FLASEZ ARD VALYVEZ YOLUMIZ, ML 1 1752 1 1 -
6)VA - A350R3IIG SOLYTION VOLME, 4L  |__2s-__ | e i _
7)P3 - BARQNZTRIC PARACSSURET, IN 26 1. 30. 2 - 1 e
8)P5 - STACK PRT55URE, IN HG 1 Jo. 2 1 1 o
9)PI - IJITIAL PLASE VACUUU. In ae 1 6. 7 1 _1 - _

10)2F - FINAL T e 1__2.Z -l S N

11)71 - ﬁurTrhu PLASX TZMPIRATURE, DEG F o &4 . __1__ I

12)!‘»" - TNA e ' e ty l__._?_z‘_ J_ _L _

13)V37PD ~ VOL OF GA3 SAMPLTD, ML, S$.7.2. | /S57&.77 1. - -1 —

0D Bajed - SDAC GAS T:JP“"“J’“ TG F ] 1 -1 ————

18)PCT 7 - STACK GAS !'OISTURE, 2C2 VOL 1 1 | .
18)Q80250- 80K GAS FLOV RTT,CU ITT/MNIL, 1 1 1 .
17)iK02 =~ [IASS OF 02 IN SAMNPLEL, dxi o- 1 23/ 1 j )
18)ITLLIGRA:IS NO2/CU METZR, 872 1 7e.S | 1 )
19)L3S 02 JCUY FPr , STP | a.5/x10°5 | ol ]
20)PARTS PIR NILLIOI OF 02, STP l__sr5.2 | L —
29)L33 i02/30UR d i 1 ]
22)3TU'S PLR OUR INTUT 1 ) |
23)L35 N92/ILLION 3TU . 1 1 il ;
VSTPD = (17.71) x (VF-VA) x[((PB-2r)+TF)=((PB~PI)+7T)]

NG RO2/CY MTR = (35.31) x (#i102) : (VST2D)

. LBS n02/CcU FT = (6.2E275)x (#02) + (V52PD)

2. P. . = (8.405656) x (LZS 02/CU FT)

L3S noz/‘novn = (60) x (Q5TPD) x (L35 NO2/CU FT)

LBS RO2/JILLION ATU = (LBS J02/3R) + (UILLION 37U /2R , INPUT)

xxx5, Do Py Y, T DEGIEDS Fa 29,92, JTUCHES NIRCURYxx%



TABLE_

SULFUR DIOXIDE
EMISSION DATA

- ) W N EE e e

PUANT Do Cwirricne  Feeeéres Veirs

STACK M. Lemwe Kiw
Run Ho. / 2 3
Date 4f30/74 5‘/2/7?’ S5/3/79
Time of Sample /6265-7955 yso0=-/5235 OFY5 =130 §
Barometric Pressure, MHG 30.2% 30.20 30.0
stack pressure, "HG 3e.2¢ 0. 20 30.0
Final Meter Reading, FT3 g ¢ 3 /79 P72.400 75/.5¢S
Initial Meter Reading, FT3 G0, 000 9¢5.3¢46 975. 500
Average Meter Temp. °F 2.4 g/ g TG fwtttS
Average Stack Temp, OF 37+ 367 J& 7

Gas Volumz Sampled, FI'3, VSTPD

*

505 conc. ,LB/FTS  (£S0)

SO

2 Conc., P.P.M. (PPM)

¢

"% YSTPD = Dry,

VSTPD = V[ ppar (15t
Pstd
. -5 o LB-Ly (VT-VTB)(N)(¥soln)
€50 = (7.05 x 107> X =" /18) (H) {Yso}

29.92 "HG, 70°F

-

PPM = CSO x 6041500

VMSTD




‘- - WE I EE O

I’rST NUMBER -
PLANT NAUFE

SOURCE TESTED
TYPR OF PLANT
CONTROL EQUIPMENT-
POLLUTANT SAMPLED-

In Stack EPA 5
Filter Train Train
1)RUN FUNBLR T 11 11 ]
2)DATE | S/2/74 2/02/74
3)TINF BLGAN. 112:20 12:20 ]
W)TIME END 115:20 15:20 _
5)F - NET TIME OF TrST, MINUTLS fieo 1180 _ |
G)PB- BAROMPTRIC PRESSURF, IN HG 130.2 _____180.2 —
7)PS- STACr PRESSURE, IN HG 130.2 30.2 ]
“)bil- GAS MTR ORIFICE PRESS DROP, ''H20 [1,48 1.u8
3)Z24 -GAS MRTER AVC TEMP, DEG F 1100.4 192.7 1 |
i0)Ve -TOTAL H20 COLLFCTED, ML 1273.5 ____ ]619.2 L ]
11)VIIV-VOL 1120 VAPOR COLL.,CU FT,STP li2.9e — — 129.35 _
12)Vi -VOL DRY GAS SANPLED,CU FPT ,MTR COND | 72,001 _ __|120,427 _ | _ ___ ____|
13)VSTPp-VOIL, DRY GAS SAMPLED,CU FT,STP | 68.882 ___ 1116.97€ -
14)i/(PCT)~STACK GAS MOISTURE ,PCT VOL 15,6 __120.% _ 4 _________|
15)I8- AVG STACK GAS TLCHMPFRATURE, DEG F 400 400 -
16)702-5TACK GAS 02, PCT VOL 1310.4 —  J10.b4 I
17) 02-8TACK GAS 02, '' . 9,7 ]
18) CO-STACK GAS o, '' 0 0 ]
19) N2-STACK GAS nm2, 'v 79.0 179.9 |
20) FA-STACK GAS EXCFSS AIR, PCT VOIL gL, 8L, |
21)MD ~ STACK GAS MOLRCULAR WEIGHT, DRY . |30.05 30.05 ]
22)M8 - STACK GAS MOLECULAR WGHT ,STX CONpD | 28.15 27.63 1
28)GS - STACK GAS SPECIFIC GRAV ,REF AIR 0.97 w__]0.95 —l
24) H - AVG SQUARE ROOT VEL HEAD,'' H20 0,384 0.383 L j
25 )AVG SOUARE ROOT(STX TEMPxVEL HEAD) 11.2¢€1 11.228 1 1
26)CP - PITOT TUBE CORRECTION FACTOR 0.83 0.83 1 ]
27) U - STACK GAS VELOCITY, FT/MIN 1642,8 ~ "]1653,2
28) AS~ STACK AREA, SOUARF FEET 50.27 50,27
29)A5'- EFFECTIVE STACK AREA, S0 FEET 150,27 50.27 _l
30)08 - STK GAS FLOW RT,cU FT/MIN,STK CND ]B2585 83105
. -31)Q5TPD-STK GAS FLOW RATE,CU FT/MIN,STP | L32uL L1326 J
32)DN - SAMPLING NOZZLE DIAMETRR, IN 10.375 0.375 1
33)AN - SAMPLING NOZZLE ARFA, SO FT 0,00077 0.00077 |
34)PCT - ISO-ISOKINFTIC SAMPLING, PFRCENT 58,1 103 |
**x5, T, P, «+DRY, 70 DEGREFS F, 29.92 INCHFS MERCURYx*x '
envirenmental science and engineering,



kxS,

ST NUMBRER
PLART NALF
SOURCE TESTED
IYPr OF PLANT

SQURCE LUIgSIoL TEST DT
SINGLE POINT COMPARISON

" COMTROL EQUIPMENT-
POLLUTANT SAMPLED-

i

«~+DRY

P,

m
oY

IN-STACK
EPA 5 TRAIN  FILTER TRAIN
TTTIYRUNTRUMBLR I3 lo2 J
2)DATE 15/3/78 .l s/alzy /
3)TIHF BLGAN 130:00 | 10:00 i
L)TIME FHD | TR N T PR S N—
5)T - NET TIME OF TrST, MINUTFS 1360 o L1800 e e
¢)PR- BAROMETRIC PRESSURF, IN HG 130 ____._ ———tadlee —_—
7)PS- STACY PRESSURE, Ill PG EC 10 —
“)4ll- GAS MTR ORIFICE PRESS DROP, ''H20 11.63 | 1.u1

3)Zil -~GAS METER AVG TEMP, DEG F 196 lga.2 -
10)V(C -TOTAL H20 COLLPCTED, ML Llos .y __ | su7.3 —
11)VIV-VOL 1120 VAPOR COLL.,CU FT,STP lass2 o .o Ll og ou 1 ____ ______]
12)VH -VOL DRY GAS SAMPLED,CU FT,MTR COND |39.975_ 1l_g5.128 .
13)VSTPN-VOI, DRY GAS SAMPLLD,CU FT,STP 138.362_____l_92.383 - ——
14)i/(PCT)~STACK GAS MOISTURE ,PCT VOL 10.5_ 21.9____.1 I
15)78~ AVG STACK GAS TEMPFRATURE, DEG F £10 TS I« HE— | N
16)702-STACK GAS 02, PCT VOL lio____ 110 1 .
17) 02-STACK GAS 02, '' ! . 8 _la.zg .
18) CO-STACK GAS (O, '' ' 0 Q .
19) U2-STACK GAS N2, ‘' ¢ 1 80.2 l_sa.2 .
20) rA-STACK GAS EXCFSS AIR, PCT VOL 85, 8BS .
21)HD - STACK GAS MOLF.CULAR WEIGHT, DRY - 129.99 26.39 i
22)M8 - STACK GAS MOLECULAR WGHT ,STK COND |28.73 27,36 1 .
23)GS - STACK GAS SPECIFIC GRAV ,REF AIR 0.99 __l.0.9 L i
24) H - AVG SQUARE ROOT VEL HEAD,'' H20 0.3908 Q.398 .
25 )AVG SQUARE ROOT(STK TEMPxVEL HEAD) 111.7484 L1.ZhE .
26)CP - PITOT TUBE CORRECTION FACTOR 10.83 0.8 .
27) U - STACK GAS VELOCITY, FT/MIN 17015 1783 .4 .
28) AS- STACK AREA, SQUARF FEERT 50.27 5027 1
29)AS'- EFFRCTIVE STACK AREA, SO FEET 150.27 _ ©Q.027 -—
30)0S - STK GAS FLOW RT,CU FT/MIN,STX CND | 85533 872651 -
-31)QSTPD-STK GAS FLOW RATE ,CU FT/MIN,STP | LE737 417894 I
32)DN - SAMPLING NOZZLE DIAMETER, IN 0.375 Q. 375 )
383)AN - SAMPLING NOZZLFE AREA, SO FT 0,00077 0 00077 .

34)PCT ISO-ISOKINFTIC SAMPLING, PFERCENT 33,6 l_ag.s ——

70 DEGREES F,
ninl

29,92 INCHFES MERCURYx*
and engineering,



Single Point Comparative Test
In-Stack Filter

o it #e
LANT- DOW CHEMICAL ' i DATE- 5/2/74
'TAC’K PRICIPATOR OUTLET | RUN 1 FPOM 12:20-15:20
2ATHER CONDITIONS- PE- 30.2 IN HG PS- 30.2 IN HC

3'- 50.27 5@. FLEET Ir'S- 860 DEGEEFES R Ii- 560.4 DEGREES R H- 0.384 IN H20
1.48 IN H20 AN- 0.000767 5@ FT CP- 0.83 VM- 72,001 CF Vo= 273.5 ML

1 -
lBTAL TIME- 180 MIN  NPTS- 18  ORSAT: C02-10.40  02- 9.70  (CO- 0 N2-79.90
'FW""’"":—'""(?:'- CERTRYR(TAy TS A e B SV N
CaltiE (LB V) e (PP (A 13.6) ) Y5 (29, 42x ) “)3T_S¥L ———fln
T = (V1) 4 (D) 31)B1.988 . LLEL
'_,-'-,-' = (V) s (PE) y) 0,188
eERA w16 - ) ‘ §)0.842 e
L BSNITR O NRURE PRACT IO 6)0.18
l'ﬁd = (Luhxd2) ¢ (.232402) + (L28x(00+572)) 73380:05 e
5= (MPR L) o+ (16x07) 6)28.15 ____ _____
‘ ‘J = (1) o+ (28,499) 2)Y0.97
(100)%(J2-0 5x00)( (o‘zssxuz)—(nz-o,cho) ) 16)___Bh. _____ B
I vf(V(iw ) = (1: 'v)xuu r(r’(“zrx"w) 11)11.263 " ______
( 178x8Px (/(Z9, TxG5) )x.mfﬂ(f('ir'w* ) 12)1642.8_ _____IDI
; "J = () x (as') 13)82585____ ACPL
lc?n = (05) x (FDA) 16)869520 _ _ __ LEZECD
TuaPn= {gn) x (53075 ) x (P5129.92) 15y k3284 | S0

TR0 = (O (U D026TxVaXUC )+ (POXDExVII+2[8) ) ¢ ( PINTxUxPSxAN ) 165841 B
I WU AT nc)nc;::r"'mrfm , AT S, r, P,

N it (G 0U HTiRY)=s (35 .81)%(NG)+(VSTPD)

GRIGCP (J,0,P)) = (,015u)x (MG (VETPD)

POLTITAID CONCTUTRATIONS, AT STACK CORDIMIONS
I"HG/AHH (HG/CU 1TR)= ( (625,3)x(MGYx(PS)x(Fna) Y+ ( (VErPN)x(L

NRIACFE (STE conn) = ( (0,273)x(UGYx(PSYx(FDA) )Y+ (VSmPD)I=(L
'RL‘)LLUT/I!J&"’ rHISSION RATT, POUNRG/POUR

g) )
5) )

LRS/HR = ( (1,323r u)x("r) x(8TPR) Y:( V8TPD )

o s S . P08 g P el L v - s vy WP i hals ) S U e P g D S S M S i S U S el S i S et P S e S Sk v S S S U T S W e el S e S S s 0 i S S k- 4 S e e S e S S

e | GR/SCF | GRJACT | He/se | HG/A"M | LPS /PR

e m e s e ek e e e e e

‘-

| |
0ZZLE - 5.2 0.0012 | 0.0006 | 3.56 | 1.39 | 0.43
ROBE - 6.4 | 0.0014% | 0.0007 | 4.39 I 1.71 I 0.53
FILT - 2.6 0.000& | 0.0003 | 1.78 I 0.70 I 0.22
g- FILT - 2.2 | 0.0005 | 0.0003 | 1.51 | 0.59 I 0.18
'm.’ - 14,3 | 0.0032 | 0.0017 | 9.80 | 3.83 | 1.19
. dA - 8.4 | 0.0019 [ 0.0n0N9 | 5.76 | | .70
TALS - | 0.0088___1__0.0085__ Lol 325 .

— T i, S S Sy A S S TR v T P Y S Sl s S S g g S Ay S S i S A U S gy S S S S e ke S Vul S G S g o S v

environmental science and engineering, inc.
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SINGLE PUINI CUMPARATLIVE 1ESI

IN-STACK FILTER TRAIN

RS AR NP I ol A --’;,-v-_.~_~--,-v-n;-;7-_-r

-———-"-u-l_—-nl--n i v e m . A1 n-u-n— - v

TACK- PRIC. OUTLFT (50) RUN 2 FROM 10:00-13:45

'LANT nor FRE'EPORT ' DATE~ 5/3/74

TATHER CONDITIONS- PB- 30 IN HG PS- 30 IR HG

Zv. 50.27 S0. FEET  TS- 870 DEGREES R TM- 549.2 DEGREES B [E- 0.398 II' 120

B- 1 41 IN P20 AN- 0.000767 SQ FT  CP- 0,83 VM- 95,125 CF V(- S5u47.3 ML

ApAL TIME- 160 MIN  IPTS- 15  ORSAT: (€02-10.00 02~ 9.80  (O- 0 M2-80.20
["“r“")t"s ------------------------------ IR SRS Y L T
R A I SR I A AU (Ale13.06)) ) 29,02x7 ) 2)_S2.363 ___Jron
T = (VIY) o+ (;’;_7;“{-]“,) o 2) 118,305 oo
l - ()t ) R S S
WEnA = (1.0 - ) §) 0.781 "~
_ALLUITD DO TRDERDT PRACYION B L S
'P:'-"-" = (L hux0G2) 4 (.32x02) + (,28x(004+772)) 7)_29.89 _ ...

NS = A+ (168xD7) 6).27.36_________
oG = (M) o+ (28,89) 9)_0.9% ________
'~";. = (100)%(02-0 5x00):( (0. 266><N2) (02-0,5%x00) ) 10)____BS. ____ G
e (o) ) = (e xs Ui (Vs ) 11) 13 78%__ ______
o = ( 174xCPx (f(29,92:75%G5) >x,1vr*</_rW7" ) 12) 1748.% __ _LLL

W= W)k (asr) 13) BT8R "7 ACrL

ap = (UY) x (Fpa) 14)_BEN23 _ __ CLLL
SUUUTPDE (0D) x (530308 ) x (PS+29.92) 15) B179% 2000
o TS50 = (0 (U 00207xV”xLE) (pOxTvav PUY ) o ( PINTxUxPSXAN ) 16)_90.5 B
':’C'.",LUTA.” CONCTNPRATIONS , AT S, . P,

ne/ucit (0 u/m/ fmi)= (35.31)x(110)s (VETPD)

. GRIGCR (2,.7,P,) = (.015‘+)><(.’!G)~=-(VST?’”)
'vopw,q.r.'_’ FONCLITRAT TOUS, AT SPACY. CORDITIONS
JGJACH (CIG/CU LTRY= ( (625 ,3)x(MG)x(PS)Yx(PDA)Y 4 ( (VSTPD)x(ZE) )
©AR/ACF (STE COND) = (- (0,273)x (HG)x(PS)x(FDA) Y+ ( (VETPDP)Ix(ZE) )
POLLULANT LIISSION RATT, POUNDRS/POUR
. LRS /MR = ( (1,323r L|.) x(NGYx(Q8TPN) Y+ VETPh )

I 7 N 7 L R
- . ——u—.—-—_-n—'e--.i41-——-———--—-l——-—-—————--L————-——-———-L—-———--——---lL—-————ﬂ--——--—
QZZLE - 7.8 0.0013 | 0.0006 | 2,98 | .42 | 0.u7
"ROBL - 31.6 | 0.0053 | 0.0025 | 12.08 | 5.76 | 1.89
FILT - 54,6| 0.,0091 | 0.0043 | 20.87 | 9.95 | 3.27
- FILT - 1.3 0.0002 | 0.0001 | 0.50 | 0.24 | 0.08
'f{l{, - 25.3 | 0.00u2 | 0.0020 | 9.67 | L.61 | 1.51
- 10.7 | | | 4.09 | | 0.64
.- —————— u-h-—---——-ml-I--———-—--ﬂ-l—-—-——----—-nl—————--‘—-——l--—--————n—-l-&—_———— ————— —— -
’70[1[1'7"]]715 : --——H-—-hn——‘—n-u-———-u-—-—-H——-—_—-—---——-- ———————— — — i S —

IEST CONDUCTED BY ¢ e a————

environmental science and engineering, inc.



SINGSLE POINT COMPARATIVE TEST
EPA 5 TRAIN

Ve i e s

‘LANT- DOW CHENICAL ' ' DATE- 4/30/74

TACK~- PRICIPATOR OUTLET RUN 1 FROM 12:20-15:20
SATHER CONDITIONS- _ PB- 30.2 IN HG pPS- 30.2 IN HG
51- 50.27 S50. FEET T§- 860 DEGREES B [TM- 552.7 DEGREES R E- 0,383 IN H20
- 1.48 IN P20  AN- 0.000767 5@ FT CP- 0.83 VM- 120,427 CF  VC- 8619.2 ML
9TAL TIME- 180 MIN  NPTS- 18 ORSAT: C02+10.40 02- 9.70 co- 0 r2-79.90
l\v:ﬂ.’ T SRRV (R TTTTTTT o T T T T T 28,85 _3CE_
e (O (Bnu) = V) (e (A0313.6)) )0 29 02T ) 2)116.9786_ __ LoD,
o T = (VDY) 4 (VoeEn) o 3)146.326___ 200
‘_:v = (Fiit) + (Ve) 430,201 e
SUFRA = (1,0 -0 590,799 e
LSS TRy PRANY ION 60,19 _ .. e
I" = (L abxoe2) + (,.32x02) + (L,28x(00+02)) 7)30.05 __.__ R
v i = (M) + (1Ex77) 627283 e —m
R = (My ) o+ (26,99) 9)0.85 e
I"A = (100)%(J2-0 5x00)+( (0 266xM2)-(02-0,5xC0) ) 10) _ __BYs -
ATy ) = (am)xgui(f (I=06) ) 11)11.228 e
—_— 2 { 176x0Px (29, 92:00x65) )xAVa(f (71x78) ) 12)1653:2._ LD

o= (U) ko (AYT) | 13)83105. .. ACLL
lun = (Ur) x (FpA) 14) 66435 . _...ZELE
L uPPn= (gp) x (530378 ) x (P5129.92) 16 ) 41326 e
o TR0 = (U 00267xVOXDE )+ (POXDS xS ) & ( DPINTxUxPSxAN ) 169203 B
'.ﬁn‘nr,_r,i/'m":u QONCIrITRATIONS, AT U, Y, P,
/00 G/ 0U HTE)E (35 ,.31)x () (VSTPD)
L OGRIGCF (DT P,) = (,0158)x (MG (V5EDPD)
'nf)r._r.;f:uq.r;ﬁ' CONCENTRATIONS, AT SPACEK CORDITIONS
JCIACN (OG)CU HPR)= ( (625,3)x(MGYX(PSYx(FDpA) )+ (VSTPD)Ix(IZ) )
2 ORRIACE (STE cONDY = ( (0,273)x(1G)x(PSIx(FDA) Y+ ( (VSTPD)Ix(ZL) )
POLLUTANT nnIsSsIon RATr, POUNRS/IOUR
l LRS/FR = ( (1,323074)x(}1G)x(Q8TPN) )+ ( VESTPD )
l' e " GRISAE T TGRIACE 1 HniSCcE 1 Hec/arr 1 LPS/FR
- —————--u—...--.-..-n-m_..l.u-_—_-—_—-—-l-—_-— . -._.L rp— '_.L..--—--.--—--l-——————-————-—
'font Half - 4.8 0.0006 | 0.0003 | 1.45 | 0.72 | 0.22
ilter - 17.3 | 0.0023 | 0.0011 | 5.22 | 2.60 | 0.81
W . - ~ 37.4{ 0.0049 | 0.0025 | 11.29 | s.61 | 1.75
g 1A - 41.9 | 0.0055 | 0.0027 | 12.65 | 6.29 | 1.96
"OTALS - 101.4 | 0.0133 | 0,0066 | 30.61 1 15.22 | u.74
I I [ | |
. ........ TSN USSR AU O SV U o —-

TOMMITHTS

—-—;—v—_.-.--u-.-—-———-————-——-—-.———_-__--_—_—-..—————--—————-—————

S i A P g S e S At e D W N e T gkt S - - —— . S —— i T ——— —

—w——-_—-———u_——--———————————-—-——.—-—--—-n-—-——-—m-—_-‘—-—n——

D S — e gy SV D sk g S G S SN S A e w— Sk
Sk e S b ik P iy S g S e S A S i A ——

environmental science and engineering, inc.



SINGLE POIMT COMPARATIVE TEST

|; EPA 5 TRAIN
l o TR N R e Tt A LT
SANT- DOV FREEPORT oTTmoTmTm DATE- 5/3/74
I_Z’AC'}’ PRIC., OUT LL”” RUF 2 FROM 10:00-13:45
"ATHER CONDITIONS PBE- 30 IN HG PS- 30 Il HG
. 3'- 50.27 S5Q. FT'I“’T' TS- 870 DEGREES R IM- 556 DEGREES R H- 0.398 IN F20
.zr- 1.63 IN F20 AN- 0,000767 SQ FT CP- 0.83 V- 39.975 CF VC- 95.4 ML
2TAL TIME- 160 MINIl  NPTS- 15 ORSAT: C02-10.00 02- 9.80 co- 0 N2-80.20
YWy o= («:;,\,777"{7 Z'T“rv"i""""" """""""""""""" TS m T e '”"'""1"5:::555:_:::;@:
MULIIE (830 H () (BT (A0023.,6)) )3 29, 42x 1) 2)_38.362. . 4000
D ey o) 3) 42,884 ___ai.
) 7 = (V1) ¢ (l'”) 4 )‘_Q.L.LQS.._.....-.._.._..
g2 (1.0 - ) 5 ) 0,895 e
O ALLUDTH G URDUNT TRACYION 6)_ 0018 e
I).‘!./ = (L hbxra2) ¢ (.32x02) + (L, 28x(00+12)) 7).29:89 e
. = (MBxPDA)Y + (16x[7) 8) 28023
R = (M5 o+ (26,99) 9)_0.399 e e -
IR 2 (100)%(J2-0 5x00)2( (0 266x12)-(02-0,5x00) ) 10) 88 mm -
l)_.wv(m) = (1—'7)xuz,l(m) 11) LaZhY e
R = ( 17uxCPx(f (25, 92:070%G5) IxAVA( (=) ) 12).17200 05 e LEL
o = (U)o x Ay o 13)_§5533 .. ACLL
lc'n = (40) x (rpa) 14) 76544 o .CE0T
SSPPNE (GD) x ( 530:R8 ) x (PPS:29.92) 15) 46737 a SC80
PIA0 = (U 00267V OXDE )+ (“Ox"”lxt',f--”‘) Y + ( TINrxUxPSxAN ) 1‘6)__3,3..,61-_.__.__..3__
D POLLUT AT CORCTUTRATIONS, AT S, YL P,
Hataen (/e HTRYs (35.31)x(I10)+ (V""PD)
m‘?,'.,:(f (3.7, P,) = (,0154)x(MG)Y:(VSEPPD)
) POLLUTALY CONCENTRATIONS, AT STACY CONDITIONS
D20/40H (G/0U HTEYs ( (625,3)x(MGYx(PS)IX(FPDA) Y+( (VSTPD)x(TE) )
ARIACE (577 cOND) = ( (0,273)x(HGYx(PSY=x(FDAY Y+ ( (V57Pp)I=(ZZ) )
& POLLUTANT LHISSION RATT, POUNRS/IOUR
. LRS/PR = ( (1.323F74)x(1!G)Yx(Q8TPn) )+ ( VSTPh )
G [ " GRISCT 1  GR/ACT 1" HG/S5CF 1 MG/ATF [~ LPS/FR
- -....__....__._.__...._.-_.I.,......_.___.._.._.L_..___....-..__J.__..._..__.._.._.I.-....-.._.. Jl-...--- - e -
JZZLE - 12.4 ] 0.0050 | 0.0027 | 11.41 | 6.23 | 2.00
"ROBE - 17.8 1 0.0071° | 0.003% | 16.38 | 8.95 | 2.87
. PILT - 19,91 0.0080 | o0.00uu I 18,32 | 10,01 | 3.21
s FILT - 32.6 | 0.0131 |  0.0072 | 30.01 | 16.39 | 5.25
'OTALS - 82.7 : 0.0332 | 0.0182 l 76.12 | 41.58. : 13.33
| I I
""--—--—-ﬂ—-——-u———-—u-.L—.-n———_—_—-—.L--....———--———l—_-_-——_---l—-_-_--u- -I— .
COMUTIITE 3 o e e e e o e o e e e e e 0 e e e e e 2 e o i e e

LSt {"01 DJCTZ"D BY

— T T Sk S S S e gy W
e et et S ek ey S e e P S iale ot APl A e S Syle S wnly
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Date_ ‘7"~ 20 ~ 7 4 Sample Time Barometric Pressure

t

PRELIMINARY CHECK FOR STACK GAS
MOISTURE CONTENT AND SPECIFIC GRAVITY

Pant_ Ve - WJ Stack /‘"c:JU{ K 9w C A

Moisture Content == Method 1

Final Dry Test Meter Reading | 75 % 00 ‘; Fto
Initial Dry Test Meter Reading 952 734 P
Dry Test Meter Volume Sampled 5.27( | Fed
Average Meter Temperature 7 12 op
Average'}ieter Vacuun &/ "Hg
hverage Meter Orifice anl /.ek) L "H,0
'Sampling Rate N 1__? LPH
Barometric Pressure @ Meter Orifice 2 go "He
Dry Gas Volume Sampled & 70 °F, 29.92 "Hg At ES— §.09 2
Condensate Volume / 7/7’\Ji, ml
Water Vapeor Volume @ 70 °F, 29,92 “Hg c, 806 3

Moisture Fraction, Hy0__ 2827 /%7 Fraction Of Dry Air, FDA_§&.3
e S .

Moisture Content == Methed 2

Dry Bulb Temp. °F Wet Bulb Temp. °F Dew Point Temp. °F

Vepor Pressure Of Ho0 3 DP "Hg Stack Pressure "He

Moisture -Fraction, H30 Fraction Of Dry Air, FDA

Specific Gravity

Dry Molecular Yeight, Mg = E.b—'&(ﬁcoz_zl +E>.32(,4.-02§] + E).as(s‘mz + co;_l =

Molecular Weight ® Stack Cornditions, Mg = (Md)x(FDAﬂ + Ela):((H‘?O] = _

.Spécific Gravity (Referred to air), Gg = (M) =+ (28.99) =

i



- - I- .\-

]

PRELIMINARY VELOCITY TRAVERSE

. ) A3 /

SLANT L

DATE 4) -3

o HET

LOCATION h-l t

STACK 1.D. F

BAROMETRIC ?’f\ESSURE in. Hg

STACK GAUGE PRESSURE, in. H,0

oPERATORs_:gﬁﬁE"—"

W‘é—“‘i'rr;'c 1= L&:ﬂ"e’:

Vs Qndlz

'SCHEMATIC OF TRAVERSE POINT LAYOUT

Bill whisiiri g LU¢ EoESt/

TRAVERSE VELOCITY STACK . TRAVERSE VELOCITY STACK
POINT HEAD Syt TEMPERATURE POINT HEAD TEMPERATURE
NUKBER | (pg).in-Fo0 (Tg), °F NUMBER (aps), inHz0 (). °F

) LS 3 35 387 g5 a0

o~ gl @ , -
Z o 11 /&0
3 0. 15 424 <0
¢ 0.19. U26 46
5 0.2\ <488 Jaxy
e n 71 U350 Y ]

7 0.2 » 158 Y70

& o 2.\ cuad | wrs

q 0.22 ) 465 C/VO

© 0. 22 Yy JYs

¥ 0,20 47 ¥4

)2 6. 20 Y47 455
i3 0,19 R wss
4 fi 2.0 AT Js5e
5 0. 2.0 ) 44 C;Hfd‘
- o019 43 ¢s50

L7 0,18 q24 Y56

18 0. 17 M qug

14 0 :_'_(L 400 Lfl—\o

2 0,13 ot U6

2 0.]:2 "_t’\'ﬂ ¢35

22 0.08 e L

2 ;Lg: °| 2 S.S'
2 Mg -y, —
AVERAGE | —=AVERAGE
EPA (Dur) 233 R l'l b
812 of 4o = 2Y L \




l PRELIMINARY VELOCITY TRAVERSE
PLANT D¢ Jd C hemica '
I DATE Ao 30 19714
LOCATION. 7 ImE KA DUTLET — A,’. STACK,
STACK 1.D. g (Ge')
‘ BAROMETRIC PRESSURE, in. Hg 20.2%
STACK GAUGE PRESSURE, in. Hy0 _3¢="2%
' opERATORS__(F0r! & n) Sw FT  SCHEMATIC OF TRAVERSE POINT LAYOUT
l TRAVERSE VELOCITY STACK TRAVERSE VELOCITY ~ STACK
POINT HEAD TEMPERATURE | _— POINT HEAD TEMPERATURE
l NUMBER - | (@pg), in.Hy0 aF |¥n NUMBER (aps), inH20 (1), °F
/ D> 350" - |- 346 / 13 350" F
-
I 2 .S . 387 2 S
3 1 374 3 19
' 4 14 374 4
5 Ny SH12 s
l L‘ . '< N 3%1 ‘7
7 A .{o0 7
% . 157 .37 S’
l Yl 17 412 9
1D .l '7 L2 /0
I il 1% 424 /
) 20 SRy /2
| ! 19 436 3
i 9 43k /4
[ s 24 IS
/é‘ - l7 ‘ 4'2 /b
' /7 i 412 7
1% A& ol 1%
' /(:7 , | 5 N ’ 3 G l ]‘-7
pix 94 1.643 '.?Q
1 T [l
22 < |k 22
\’\ -, &
' Az zl -
AVERAGE | | = <sgkee AVERAGE
l EPA (Dun) 233 |
4/12 :
ef WO = lé"




"NOMOGRAPH DATA

PLANT _Dows ¢ HEmicn |

DATE _1/20 /24

. SAMPLING LOCATION __ SouTt/ Lime < /W

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
i AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tae | o
i ?
. PERCENT HOISTURE IN GAS STREAM BY VOLUME By 147
BAROMETRIC PRESSURE AT METER, in. Hg Pa 20,3
' /
STATIC PRESSURE IN STACK, in. Hg |
' | (Py0.073 x STACK GAUGE PRESSURE in in. H,0) P 303
P, .

' RATIO OF STATIC PRESSURE TO METER PRESSURE /P [0
L RAGE STACK TEMPERATURE, © . T U
I = AVERAGE STACK TEMPERATURE, °F | e, | U9

AVERAGE VELOCITY HERD, in. H,0 Shae | 20
4
l MAXINUN VELOCITY HEAD, in. Hy0 Svuar. | 23
l € FACTOR _ 0 o5
CALCULATED NOZZLE DIAMETER, in. 3%
l ACTUAL NOZZLE DIAMETER, in. 2/
FERENCE Ap, in. Hy0
l RE P 1072 - v /7 /

EPA (Dur) 234
4/12



"NOMOGRAPH DATA

PLANT D O Clre v eal
DATE 4 [30 /74
 SAMPLING LoCATION L/ M€ Kiln QL{""Q_I' -"}\/ow'H'\ S tack

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 AHg / (7
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tmavg. q5”
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo ' /171 7,
BARONETRIC PRESSURE AT METER, in. He Py 30.2%
STATIC PRESSURE IN STACK, in. Hg 20.2.¢
2p.9¢
| (P £0.073 x STACK GAUGE PRESSURE in in. Hz0) P,
' P
RATIO OF STATIC PRESSURE TO METER PRESSURE $/Pp 1
- ° . T — ol
o | AVERAGE STACK TEMPERATURE, °F | s, | 250°F
AVERAGE VELOCITY HEAD, in. Hy0 Mo | L) b
MAXIMUM VELOCITY HEAD, in. H;0 Apuax,| .20
C FACTOR ,R0
CALCULATED NOZZLE DIAMETER, in. VAN
ACTUAL NOZZLE DIAMETER, in. y,, “‘
REFERENCE ap, in. Hy0 . QL .5"
EPA (Dur) 234

4/12




I NG

4/72

|
I PRELIMINARY VELOCITY TRAVERSE Two Bun ¢
' SLANT Dxas Cprounic sl
DATE __&/2/2¢
LOCATION _ ST yaae Kl praaTlll
I STACK 1.D. 4L~
BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. Ha0
' OPERATORS _Lusitic s 2 & RuR Y SCHEMATIC OF TRAVERSE POINT LAYOUT
l TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
l NUMBER (apg), in-Hy0 (Tgh °F NUMBER | (bpg), inHz0 (Ty), °F
/ o.07 4pS
' Z 2 119
z a.10
' ¢ 013
g 0,13
' 2 2.3
2 0.13
l g 0 e
| g 0.8
' 10 0, /E
/ 0,/8
lz 0./7
l /3 0 Ml
/¥ 0./t
' iy 0.15
/i p.le
H 17 0,17
/5 0.l
I /5 0.1
20 0.1¥
I ) ©0.13
2e 0
i
l AVERAGE AVERAGE
EPA (Dur) 233




i Ak
I PRELIMINARY VELOCITY TRAVERSE
| SLANT LY Cottemice | Gs = O %°
DATE._S/2/7¢4 VAol Y. R —
LOCATION. _Scuttt Lovae [0/ /o) 6T = JpyxoE3 X, yl 9 x ﬂ%ﬁ_ x zi'-?f
I STACKID._ & = ¥ EPT ! 3
BAROMETRIC PRESSURE, in. Hg 32 < Qa7 97,404
5 STACK GAUGE PRESSURE, in. 0 52"
l OPERATORS Le2RipsTE R & oty SCHEMATIC OF TRAVERSE POINT LAYOUT
' TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
P POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
' NUMBER (apg), in. Hy0 (Tg), °F NUMBER (apg), in.H0 (T,), °F
X 43
21
I 2_ 0.14 "yﬁf " 374'
- ) ' 57‘_
2 D, 14 ] Feis
' g 0. [t J ' 400
P 0./8 [ | ok
7 0,21 _| 458
. & 0,22 49
g 0,22 e
l /o 0. 21 \ 450
// 0.2 . 458
' /2 0,20 gyl
/% D24 V)
e 0.2\ U8
l /5’ D IZ l - 45’8
o o 0,20 ey
' /7 0.20 \ AN
'- /5 0.20 \ Sl
l /5/" 0 .2 i . "lgg
Zo (AR JE
'. i To Y
22~ RencH BY HanD
' AVERAGE AVERAGE
EPA (Dur) 233 .
a/m A
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'NOMOGRAPH DATA

pant_Dow Chemical
pATE oy 2 ,/'74

. sawpmg Location Lime Kifin Hutler — N.Stack

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 Alg . L7
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tmayg. .
5 S
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 1%
BAROMETRIC PRESSURE AT METER, in. Hg Pa
STATIC PRESSURE IN STACK, in. Hg
.| (Pp0.073 x STACK GAUGE PRESSURE in in. H30) Pg
PS
RATIO OF STATIC PRESSURE TO METER PRESSURE /P 1
0 20
AVERAGE STACK TEMPERATURE, °F Tsavg =
- e
AVERAGE VELOCITY HEAD, in. Hy0 APayp. | =2
MAXIMUM VELOCITY HEAD, in. H,0 APmar. | = I

C FACTOR

CALCULATED NOZZLE DIAMETER, in.

ACTUAL NOZZLE DIAMETER, in.

REFERENCE 4p, in. Hy0

EPA (Dur) 234
412




"NOMOGRAPH DATA

PLANT _ Dowss CtHEmict |
DATE _$/2/7¢
. SAMPLING LOCATION _SouTH (imp [Cijw @FT

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. Hy0 AHg 1,75

AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tmavg, 00
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 1%
BAROMETRIC PRESSURE AT METER, in. He Pa

STATIC PRESSURE IN STACK, in. Hg

| (Py£0.073 x STACK GAUGE PRESSURE in in. Hz0) P
PS
RATIO OF STATIC PRESSURE TO METER PRESSURE ol
g AVERAGE STACK TEMPERATURE, °F Tsavg. 1774

AVERAGE VELOCITY HEAD, in. Hy0 - s0as. | )G
MAXIMUM VELOCITY HEAD, in. Hy0 v | 22
C FACTOR 0. 70
CALCULATED NOZZLE DIARETER, in. 3/
ACTUAL NOZZLE DIAMETER, in. | 3
REFERENCE 47, in. Hy0 _‘ 0,20

EPA (Dur) 234
412

L B



'NOMOGRAPH DATA

PLANT \b0l/~3 Q\‘\?W\\CL\\

DATE 5/5"/7+

 sampLInG LocaTion Lome Kiln Outlet — N, Stack

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. Hzo AH@ \ . CO—-’
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F T ayg, 1 00
PERCENT MOISTURE IN GAS STREAM BY VOLUNE Byo %%
BAROMETRIC PRESSURE AT METER, in. Hg Pn
STATIC PRESSURE IN STACK, in. Hg
| (P £0.073 x STACK GAUGE PRESSURE in in. H20) Ps
| P,
RATIO OF STATIC PRESSURE TO METER PRESSURE /P 1
0 T
AVERAGE STACK TEMPERATURE, °F e, | 3770
AVERAGE VELOCITY HEAD, in. Hy0 APy, | M. 20
MAXIMUM VELOCITY HEAD, in. HyO AP | .22

¢ FACTOR T
CALCULATED NOZZLE DIAMETER, in. 3/g
ACTUAL NOZZLE DIAMETER, in. 3 / ¥
REFERENCE 4p, in. Hy0 T

EPA (Dur) 234
412




"NOMOGRAPH DATA

PLNT (e Clean.cn’ 7/
oATE 54/ 74

. SAMPLING LOCATION ' D o f OuFl=T7
Spme H D
ﬁ”}{/ #= 2~
CALIBRATED PRESSURE DIFFERENTIAL ACROSS
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F i g,
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo
BAROMETRIC PRESSURE AT METER, in. Hg Py

STATIC PRESSURE IN STACK, in. Hg

| (Pp%0.073 x STACK GAUGE PRESSURE in in. Hz0) Pg
RATI0 OF STATIC PRESSURE TO METER PRESSQRE s /P
g AVERAGE STACK TEMPERATURE, °F | . Tsavg.
AVERAGE VELOCITY HEAD, in. H,0 APayg.
MAXIMUM VELOCITY HEAD, in. Hy0 ;&p max.
C FACTOR

CALCULATED NOZZLE DIAMETER, in.

ACTUAL NOZZLE DIAMETER, in.

REFERENCE ap, in. Hy0

EPA (Dur) 234
4/12



SAMPLING DATA SHEET FOR _So.

Plant _D('u (\hﬁm:(ﬂ/.]) stack (g Kiln Moesh Oidl=T

Remarks

.

Run No. J~4 | - 3.

Date App.l 30 1679 <t— i -

Time of Sample L] 25428 (40 ..-Ek; |

l Barometric Pressure, "Hg a0 2.9 =01 B 5

Stack Pressure, "Hg 3@, 2¥ Bo.2 Y

Final Dry Test Meter Reading, Fi3 Qpl 045 Fe3. 7@4? ?
Initial Dry Test Meter Reading, Ft3 V0. 06 A, b(’()

Meter Volume Sampled €@ Meter Cond., Ft3 /. 045 2.73 ¢

Average Meter Temperature, °F g% &3 !

Average Stack Temperature, °F 256 3 7L 3%;%

Average Meter Vacuum, "Hg _ -

Average Meter Orifice aH, "H20 0/ 02

Observed Sampling Rate, LPM , pses (Fm 1 - 50 M
Gas Volume Sampled, Ft3, Dry, 70°F, 29.52 "Hg

Calculations:

mﬂ;‘[’[fw) y:i25 -9 4'56-a%  5ysq3  E1ge-BEIST?
' 030 - 967 45579 5.20G5 40! 3043 655 ;
g 35~ ‘1‘3 §:00-43 & 2993 FgG2 71 0p
¢ qc-—"" 508 4,:'-&"}2 6 /€3 (-9 e
l_ .95 = 3 ;. [ FOT3 é. 485 7! /%
_ 5./44é7;:mp & , . _—i\
Y75~ 375 5705378 & Fs 375
I 4363 7% 510057 6.6 375
| -3 7%, 55315 L' 379%
¢ 35 -37 - 2e =375, - .0 375
. Y- 57‘0 25875 gol9 éuﬂ{
I g a5 - 372 : fe-375 7:00
4. 50-"3’2' 1‘5*37’5 7'05
e 372 ¢:39-37°5 ;.29



SAMPLING DATA SHEET FOR 5&2-

Plant . Ny (fizm . Stack z,ln-i- Kiin Nt ldT.

Remarks Lpak 0.0 .

l Run No. 7. A ! 2.3
l Date 5-2-7¢ . _|l
_ Time of Sample | 11 50~ 115 jiY5 - 3.4 '
l Barometric Pressure, "Hg
Stack Pressure, "Hg
' Fi.ial Dry Test Meter Reading, Ft3 o EB 6{)(3 <;-7:,3 3
“Initial Dry Test Meter Reading, Ft3 G530 G- Sm '734',4[-’?
' Meter Volume Sampied @ Meter Cond., Ft3 _ 3300 3 sod 7 100
l Average Meter Temperature, °F G0 (”
Average Stack Temperature, °F 300 3¢/
' Average Meter Vacuum, "Hg — -—
Average Meter Orifice aH, "HoO0 . 6l
l . QObserved Sampling Rate, LPM asd 07 050 dr"ﬂt'
I Gas Volume Samplad, Ft3, Dry, 70°F, 29.92 "Hg
». .'_ - o s Tznu‘)(_s) 'T;"m.’ﬂ"'l_l AN f,;,p/f) "'iz;._)iﬂ')_ Red _#_ﬁ_//.w/f)'?m’_;
' Calculations: | /7:5¢ 32';5 1 827 . 12_:_5’_69 I B 7 T s A
‘i,l 5; :-g F s 2"06)' 3(’0 C"’ | . v e
, 2.0 B 28 2118 EY
,, 12,09 260 _88 2. :f_..___i’r'fg___,,gi
' 1240 3o} gg_ ( 2,20 3e0) 9¢
12:13 YR Wzi2s | 3¢l Q2 -
12 20 B P} 2:30 »sc 0 qz -
12:25 240 10 2. 35 RYZd) q2
R 7YY g0 loigo_I3¢2.._].92 i
o Lzsg lsec 1 Qoo IS 3Ge__| 9¢_. .
[2;40 | se0 .| qt. .. 2:sp . |s6v. | T2~
_ iZ: 4% Sed G M2 8 | FO e ?2.. —_
i 50 500 9 7.00 B Tl R —
izss 1 3ee_ fai— Wzeos 1 2o} 92 .
, Lise 300 30 BeZ K .
i 106, | 360 Cil ilees 1362 1 SQ -
l oo V.36 . lar {320 4 3€4 90
%‘3‘1"2‘“}2‘ e 5
| \Bwe af| 2.0 yn FOREL mz -
el s T L R _3¢X._ 7] 1 '
Py Y 52 | . 4 o — l |
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environmental science and engineering, inc.



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT ﬂyu (z/',;,q oW ard /E’éé'f’dﬁ?f" y}&l;

DATE . _..__.
SAIRPLING LOCATION _ %/ 72 _cowme soveowr 287 avi€/I
INSIDE OF FAR WALL TO

QUTSIDE OF HIPPLE, (DISTANCE A)
INSIDE OF HEAR WALL TO

EPA (Dun 232
4712

’»  OUTSIDE OF HIPPLE, (DISTANCE B) . _ o e Ly poimrI E ’”:
: STACK L.D.. (DISTAKCE A - DISTANCE B) '3, (5] o FomeTET S
NEAREST UPSTREAN DISTURBANCE _= 32 Hsrtnewe 0,0n
| NEAREST DOWNSTREAN DISTURBANCE
CALCULATOR - SCHEWATIC OF SAMPLING LOCATION

.
_ || TRavERsE PRODUCT OF TRAVERSE POINT LOCATION

POINT FRACTION COLUIHS 2 AND 3 FROM OUTSIDE OF NIPPLE
’ NUIBER OF STACK 1.D. STACK LD. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUHANS 4 & 5)
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