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<1 "The J?E. Baker Company retained Gebrge D. Clayton & Associates
£ to evaluate the emissions from the Fuller cooler stack on the : 0
No. 2 kiln and the scrubber exhaust Stack on the No., 1 kiln at :
_ ﬁ; its operations in Millersville, Ohio. The study included the

5 measurement of rParticulate emission rates, exhaust gas composi-
tion, temperature and flowrates. Additionally, sulfur oxides
~'emission rates were measured on the serubber ‘outlet,

Messrs. Robert J, Brumer and Jonathan R, Schoch of Clayton &
) AS sSocia té_s o é‘o‘n au-ct__ .

ed the study on May 21.23, 1974. Messrs,
Peter Hess of the Ohio EPpA, Anthoﬁ?'HaCCErimbf"IIE Pollution
Industries, Ine, and Lewis H. Dorward of the J.E. Baker Com-
2 pany also observed the testing ’

vk Ly

v DESCRIPTION OF PROCESS
as ' . . .

) jacent quarry is Sereened, washed,
dried and conveved to hoppers where

e it is stored prior to feed-
Stone and coal are fed

ic lime, while stone, coal, ,
2 kiln to form dead~burned dolomite.

hot exhaust gases

1 kiln to form dolomit
are fed to the No.

ates decompose in the kiln to

$§ and carbon dioxide, Entrained

~Product carbon dioxide from the -
wet scrubber., : ‘ _ o o

- The. scrubber is a venturi '
Industries, Ine

es at a pressure drop of approxi-
~mately 13.5 inches of water across the venturi throat. The
¢leaned gas is then exhausted to the stack, while the dirty
] Serubber water jis sent to a cated in the quarry. .
§This water is then recycled.

JAt the lower end of the No. 2 rotary kiln, the hot dead~burned ijgf”’
Jdolomite '1e : i falls onto a grid. a centrifugal

the dolomite to tem-
nveyed. After pPassing through

S B
iln, where it is . -
gh the cooler stack.
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/ | : J SAMPLING PROCEDURES - S _ L.
. : ) . o e . . =
// - The principles of sampling followed those outlined b§ the U.s, T
Environmental Protection Agency. Exhaust gas velocity and :
flowrate measurements were made with an S-type Pitot tube and T
inclined manometer. Temperatures were measured with an iron.
constantan thermocouple in conjunction with g potentiometer.
. - ]

Particulate

[T,

The-sampling train consisted of a séainless steel sampling noz-
zle; stainless steel heated probe; heated stainless steel filter
"~ holder containing a preweighed 110mm type A glass fiber filter;
two Greenburg-Smith impingers, each initially containing 100 ml
of distilled water; an empty modified impinger; a modified
impinger containing approximately 200 grams of silica gel; a :
leakless vacuum pump; a dry gas test meter; and a flowrate .
indicating orifice. Polyvinyl chloride tubing was used to con. :
nect the components of the sampling train in series. The sam. . ;
Pling train is shown schematically in Figure 1. ' i

The Pitot tube was attached to the sampling probe- and velocity
Pressures wvere read throughout the test ag the probe was moved
~from one sampling Point to another. Adjustments to isokinetic
‘rates were effected .throughout each test. Lo »
At the end of each test, condensate volumes were measured and
~ four sample fractions were created: : LT

1. distilled water rinsings of the nozzle and probe; .

2, gléss,fiber filter; S
3. contents and rinsings'of thevimpingers and connectiné .
tubing; - o o et - d
4. silica gel impinger conteﬁtg. - ‘ o f'_'ﬁ .

. " ‘! -
In the laboratory, PFractions 1 and 3 were transferred to tared
beakers and their.contents evaporated at 105°C. Upon reaching

Y @analytical balance having a sensitivity of 0.1 milligram,  Frac-

1- tion 2, the filter fraction, was dried to constant weight at
105°¢c and reweighed on the analytical balance to determine the
Wweight gain. Fraction 4, the silica gel fraction, was allowed
to come to room temperature and reweighed to the nearest gram,

Results were calculated as filterable and total particulate.
The filterable emission was considered as the weight gains
obtained from Fractions 1 and 2, while the total particul ate
- emissicn was considered as those weight gains obtained from
Fracticns 1, 2, and 3. g ' . '
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_ éulfl.t_r; Oxides{ (Shell Method) | . _ _

The sampling train consisted of a stainless steel nozzle; heated
stainless steel probe; heated stainless steel filter holder
packeéd with glass wool; a Greenburg-Smith impingex initially
containing 100 ml of 80 percent isopropyl alcohol; a Gelman fil-
ter holder containing a 47mm type A glass fiber filter; two
Greenburg-Smith impingers, each initially conta’ining 100 ml of
three percent hydrogen peroxide; a ‘modified impinger containing
- 200 grams of silica gel; a leakless vacuum pump; a dry gas test
meter; and a flowrate indicating orifice. Polyvinyl chloride
tubing was used to connect the various parts of the sampling
train in series. The sulfur oxides sampling train is shown in
FPigure 2. - ° ' ‘ S :
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Bach of the sulfur oxides tests was run aniscokinetically for
one-half hour at the centerline of the stack., Each test was
followed by a 15-minute purge to remove entrained S0 from the
isopropyl alcohol impinger contents. Upon completion of the
test, twvo sample fractions were created: S

.-_1., contents and rinsings of the isopropyl impinger and _ ‘
the filter; : . I .

. 2, contents and rinsings of the two hydrogen peroxide
' impingers. : o : : - . e

In the laboratory, an aliquot portion of the isopropyl aleohol

sample solution was transferred to an Erlemmeyer flask. Two to

four drops of thorin indicator were added, and the solution was

titrated with a standard barium perchlorate solution to the

point endpoint. The results were reported as sulfur trioxide.

An aliquot portion of the hydrogen.peroxide sample solution was

transferred to an Erlemmeyer flask. Isopropyl alcohol was added

to make an 80 percent isopropyl solution, and two to four drops

of thorin indicator were added. The solution was then titrated

with standard barium perchlorate solution to the pink endpoint. =

‘The results were reported as sulfur dioxide, S _ - s

T

Orsat f

"An integrated gas sample was collected during each particulate
test on the No. 1 kiln scrubber outlet. The sampling train comn-
sisted of a stainless steel probe, a condensate trap, a leakless
diaphragm pump, and a Tedlar plastic gas collection bag. The
components of the sampling train were connected by polyvinyl
chloride tubing. At the job site, the sampled gas was analyzed
for €0y, 09 and CO by absorption according to the standard Orsat
method., The integrated gas sampling train is shown in Figure 3.

.
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//Table I summarizes the process data for the two kilns. This
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PRESENTATION OF RESULTS

information is presented in both "test period average' and "24-
.hour average" form, , , . . ‘i .
. . . A

Table II summarizes the particulate emissions measured from

the cooler and serubber stacks. Filterable particulate concen-
trations from the cooler stack on the No. 2 kiln ranged from
0.076 to 0,127 grain of particulate dry standard cubic foot of
exhaust gas., Total particulate concentrations were found to

be only slightly higher, ranging from 0.080 to 0.130 grain of

b L e m Mk

3

-particulate per dry stan<ard cubic foot of exhaust gas. [Fil- A“Jmmﬁuﬁﬂk
—— :

terable particulate emission rates varied from 9.7 fo 16.1.

pounds of particulate per hour, while total particulate emiSJ’IJLA%,qf
'sion rates ranged from 10.1 to 16.5 pounds of particulate per

" hour. Yxhaust gas flowrates used to calculate these emission

rates were calculated based on the traverse taken during each
test., .

Filterable particulate concentrations measured from the &crub-
ber exhaust stack on the No. 1 kiln ranged from 0.101 to 0.127
grain of particulate per—dr¥y standard cubie foot of exhaust gas.
Total particulate concentrations ranged from 0,118 to 0.138
grain of particulate per dry standard cubic foot of exhaust gas.
Filterable particulate emission rates ranged from 46.3 to 61.5
pounds of particulate per hour. Total particulate emissions
ranged from 58.7 to 66.7 pounds of particulate per hour.

Table III contains the resuits of the sulfur oxides emission

tests conducted on the scrubber outlet. Sulfur dioxide concen-
trations ranged from 11.3 to 29.7 parts per million (by volume)
of sulfur dioxide. Sulfur dioxide emission rates varied from
6.6 to 17.4 pounds per hour. o - ’

Sulfur trioxide concentrations ranged from 3.5 to 4.4 parts per
million (by volume) of sulfur trioxide, while emission rates
ranged from 246 to 3.2 pounds of swvlfur trioxide per hour.
Table IV contains the results of the orsat analysis of the
integrated gas sampling conducted during each particulate test

on the scrubber stack. Carbon dioxide concentrations (dry basis)
ranged from 16.7 to 17.2 percent. " Oxygen concentrations ranged
from 9.8 to 10.0 percent (dry basis). Carbon monouide was less
than 0.1 percent (dry basis). -Nitrogen calculated by difference
ranged from 73.0 to 73.3 percent. Each water concentratioa was
calculated from its particulate test condensate volume and these
values ranged from 22.7 to 28.4 percent. ' o :

-

DISCUSSION OF RESULTS

Ohio EPA Regulation EP-11-11 which restricts emissions of par-
ticulate matter from industrial processes states that all persons
located within air quality control regions classified as Priority

i ey L v

e
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. //' . .
- or III regions (Millersville, Ohio is in the Sandusky Air
.quality Region - #180,.classified Priority IXI), shall attain
or exceed, no later than July 1, 1975, that degree. of emission
.reduction specified by Curve P-1 of Figure II or by Table I
"whichever is the more restrictive. : T
Table I of the regulation, based on the process weight rate, is
found to be more restrictive in the case of the No. 1 kiln scrub-
ber. . The maximum allowable emission rate has been calculated
to be 41.4 pounds of particulate per hour. The average emis~
. sion rate was mcasured to be 52.9 pounds of particulate per’

_hour, which exceeds this regulation by approximately 27.8 per-
cen_t. * . e

- The average cooler stack emission rate was measured to be 12.2
pounds of particulate per hour. This is well within the allow-
able emission rate allowed by Table I which is 18.92 pounds of
particulate per hour, however, this is an uncontrolled source,

_ of emission. According to Figure II this uncontrolled emission
.. wmust be reduced by 80 percent. ‘ '

Both sources were found to be in compliance with T espect to.
visible emissidns. The Ohio EPA Regulation EP-11-07 requires-
the discharge into the atmosphere from any source of emission
to be & shade or density equal to or less than that designated
as No. 1 on the Ringelmann Chart or 20 percent opacity.

The cooler stack emissions were observed to have no opacity,
while the scrubber stack emissions were observed to have an

opacity reading of 10 to 15 percent after the dissipation of
the steam plume. ' . - -

The sulfur dioxide emissions from the No. 2 kiln scrubber exhaust
stack were also found to be in compliance with the Ohio Regula-

- tion EP-11-12, which restricts the in-stack concentrations of _
sulfur dioxide from existing processes to 2000 parts per million
(ppm by volume) of sulfur dicxide and from new processes to 500
ppm. The measured average in-stack sulfur dioxide concentration
from the scrubber exhaust stack was 18.0 ppm of sulfur dioxide
which is well within the Ohio limitation. . ’

4

/

This report has been prepared by: -/mta/ﬁAA@M B_ ,Z{(//WA _
| : S o Jonhthan B. Schoch .o
- ‘ R o Enyironmental Control Engineer
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" | " 'SUMMARY OF PROCESS DATA . . _ N
J.E. BAKER COMPANY AN
Millersville, Ohio ~2
. May -21-23, 1974 .
Averages .
) Source . 5
Operation 1974 and Time’ . ‘ Natural.§
. and Date Test Period Kiln Coal Stone Flux Product Gas
Product ) Nufber . ‘ : Speed Feedrate | Feedrate Feedrate Rate Feedrate
. turns/hr ‘tons/hr tons/hr tons/hr tons/hr ft3/nr
' XKiln No. 2 Cooler .| 9. ) . "

Dead-burned | 5/21 { Stack 12:00- 38.75 3.125 17.9 0,645 9.8 Not Used

Dolomite P-1,2,3 19:00 _ . .

¥Xiln No. 2 Cooler .

Dead-burned 5/21 | Stack 24 Hours 38.7 3.10 19.44 0.68 . 9.72 Not Used

Dolomite . P-1,2,3 . _ .
wawn No. 1 Scrubber 12:00- . : ) Not .

" Dolomitic 5/22 | stack P=1 o 71.1 4,49 30.9 Not Used 13.3
. 20:00 Availabl
- Lime §0,-1,2,3

Kiln No. 1 . Scrubber T
.uowoawnwo 5/22 | stack P-1{24 Hours 72 4.42 30.0 Not Used 12.93 6995

Lime §0_-1,2,3 ‘
¢ x
]

Kiln No. 1 Scrubber Om“OOl . e . .
Dolomitic. 5/23 | Stack " 15:00 73.1 4.25 30.9 Not Used 13.29 Not k-
‘Lime P-2,3 Availadl g
"KXiln'No. 1 .} Serubber’ Yot o .
_ 1ti k o L

Dolomitic 5723 | Stac Nb Hours |, . v.11e 4.30 ucmmm Not Used 13.17 7050

Lime P-2,3 h . ; :

,nmﬁ-dﬁ:?if;.»-JH?%AwW%%ﬂi&A%;iﬁdﬂtﬁ!¢#;iﬁf_
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plant J.E. Baker Company, Millersville, Ohio Stack ‘Fuller Cooler Stack. - Kilm No. 2 RN
> . stack| stack c . Caissi Process
e ac ac oncen= mission lgpacit ‘Weicht
mmwmeJ% zmwwwu wwmw mWmeme Temp { Flowrate tration Rate P 7 7 wmmm
mpte . °f | SCFM Dry | gr/SCFD lbs/hr tons/hr E
Filterable 1 5721 | 13:00-14:00 | 116 | 14,800 0.086 10.9 0 9.8
_ Particulate . _ .
) Filterable 2. 5/21 { 15:20-16:20 " | 115 14,800 .0.076 9.7 "0 9.8
\\mmnnwncwwnm _
e
‘Filterable . S . . : : _ X _
o late 3 5/21 | 16:42-17:42 115 14,800 0.127 16.1 o 9.8 |
i Average 115 14,800 0,096 0 3
Total ;
' Particulate 1 :M\NH :13:00-14:00 116 14,800 0.088 11,1 0 9.8
Total . _ _ . .
particulate 2 5/21 } 15:20-16:20 115 14,800 1.080 10,1 0 9.8 &
Total _ o : i .WT {
particulate 3 5/21 | 16:42-17:42.. 1 115 14,800 0,130 16.5 0. 9.8
- ' Tt . r a
* Average 115 14,800 0.099 12.6 0 9.8
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"plant J.E.

-

e ——————

Baker Company, Millersville, Ohio Stack_Scrubber Exhaust Stack - Xiln Xo. 4 m;
IS
—
. . tack| Stack | ¢ s | Emtssi Frocess
Material Test 1974 Sampling ﬂ“ﬂ“ wHoMWMnm nMMMMMn BWMMﬂOﬁ Opacity Helgns
ol . L] w- ﬁ
Sampled Number || Dace Perlod . °F | SCFM Dry | gr/SCFD 1bs/hr L nothwu‘
Filterable ’ . .
Particulate 1 5/22 13:16-15:31 151 m@nwoo @.HOH 51.0 10-15 35.3¢9
Filterable | c
Particulate . N.‘ 5/23 09:17-11:32 150 53,000 -0.102 46.3 10-15 35.15
Filterable . ) . .
Particulate’ 3 5/23 HNuHﬁleuuH 150 56,300 0.127 61.5 . HOIHM_ 35.15 "
Average. . 150 | 56,000 0.110 10-15 \\mmJJM
Total 1 ' 5/22 HuLHm HMuwH 151 mw woo 0.118 59.3 10-15 ¢
Particulate : b2ilP=tad : ) Ll <3 - 35.3¢
]
: Total » : _ B ' . .
Particulate 2 |5/23 | 09:17-11:32 [ 150. | 53,000 | 0.129 58,7 - | 10-15 35.1
Total _
Particulate - 3. 5/23 | 12:16-14:31 150 56,300
+  Average . . 150 | 56,000
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TABLE I1III1

SUMMARY OF SULFUR OXIDE EMISSIONS .

Scrubber Exhaust Stack - Kiln No. 1

J.E. BAKER COMPANY

Millersville, Ohio . _
May 22, 1974

§ﬁfi:tﬁ;; Sizsizsg Temperature| Flowrate %zgﬁentrd Rate

{vanp °F SCFM = Dry ppm 1bs/hr

. sulfur 17:15 -
pioxide 17:45 153 58,700 29.7 17.4
lSulfur 18:05-

1 Dioxide 18:35 _152 58,700 13.1 7.6
Sulfur |18:55- 150 ‘ . |
Pioxide 19:25 58,700 11.3 6.6

~- Average 152 58,700 18. 0 10.5
Trioxide 17:45 . 38,17 4.4 3.
Sul fur 18:05- _
Trioxide 18:35 152 58,700 3.5 2..5.
Sul fur 18:55.~ X .
Trioxide ©19:25 150 583709 3.7 2.7
1 Average 152 58,700 3.9 2.8

- = RS - MpImp e - v

- e




- TABLE 1V

SUMMARY OF GASEOUS COMPOSITION
Scrubber Exhaust Stack - Kiln No. 1

J.E. BAKER COMPANY
Millersville, Ohio

May 22-23, 1974

-
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- Test

002
Dry

%

Dry

% .
co
Dry

% N,
and Inerts
Dry

Particulate,

1

17.0

10.0

<0.1

73.0

28.4

Parficulate

. 2

16.7 10.0 <0.1 73.3

22.7

"Paqticulate

3

17.2 <0.1 73.0

23.1

17.0 9, <0.1 73.1

|

24.7

-
-
.
-
t . -
..
N
-
.




e ' DRAFT/WP
d3006-4/971130

03/30/92

1

Emiggion Teat Report
Review Checklist

Reviewer: _Lae AH’E(

Review Date: [ ‘ 29 lgz

A. Background Information

1. Facility name: RO CHEMied) --Plagd B
Location: Eﬁ.@"+ y JX

2. Source category: —Lime

3. Test date: Age‘.\ 30 - !‘157,_? 197y

4, Test sponsor: E P/

5. Tesating contractor: 1S _ Sei L "'S

6. Purpose of test: oc £S5 5 doc "
gad ng\.'hee\ SOUries

7. Pollutants measured
@& mM-10 6 oy voc  Pb
Others (list): _Qeaeily

8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air

- pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.
Emissions tested
Test ID |Process Process ID |Uncontrolled |Controlled | 5 pepy (controlled emissions only)
lo & 1 - /__|esp
Cg[g:’,g loy # J ESP
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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.

Baasis for activity

Process [D | Feedstock materials Products factor
A c?‘uﬁ‘dﬁ Jimas to1 e colaiyed e F
» Lowshed - Limenfoac smtotnettie, L

|

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.

alwiwi=lelwWwWilwn]=lalUR|=la|WN]Ie

Basis for data: Tzédﬁ- Z. (?V) and - 1O
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3. Usiﬁg the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)




b

. DRAFT/WP

d3006-4/971130
03/30/92 7
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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2. Tabulate pollutant mass flux rates

Filt, pm
'T6+a1 PM
co
CDE

20z
NOx
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4. Tabulate emission factors

Process Pollntant Units Uncontrolled Controlled ||'E&‘L’fL
A -1 Bl P o fed 0. 094y x> i #
' Total PM ™Lton fed .33 o v !
co %) o _Sed 0. 475 s |
02 “toa td = L
50; “"/f_b_n _-Ed ) —30 v
A -2 Flf P Yofbon _ted 2-078 > Vv
| Tofel PH o /tan_bod 6:253 =
o ) bon  fad 0-21 e v
€01 vﬂlédl fed —— - v’ |
NOx S ftos fed 132 > v

b3006-4/971130
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. The enclosed final source test report is submitted for your
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of this report are available from the Air Pollution Technical
Information Center, Research Triangle Park, North Carolina 27711.

Industry: Lime Kiln
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Company: Dow Chemical
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Project Report Number: 74-LIM-6':

Project Officer: Terry Hafrison

Addressees:

John Nader

James Southeriand
Test Project Engineer
Director, Air & later Programs Division, Region IV
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1.0

INTRODUCTION

A part of the Environmental Protection Agency's ongoing work in'po11u-
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 . MgCO3).
The plant is capable of operating one, two or all three kilns simultan-
eously. The kilns are serviced by electrostatic precipitators (ESP's)
for the control of particulate emissions. The gas stream from the
operéfiﬁé kilns 1s 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 95 CO» and Op, using a modified version of EPA method 3; and CO,

-using EPA method 10. In addition, 30, 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- .
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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 comparison data were obtained due

to eaquinment difficulties.

Il
t
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2.0 SUMMARY AND DISCUSSION OF RESULTS

2.1 Particulate matter, Orsat, CO, 502, NOx and opacity data are summarized

in Tables 2.1 - 2.3.

The total average particulate emission rate was 4.9 kg/hr. (10.8
1bs/hr.) for the two stacks combined. However, this value is 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 emission rate. Some error may have been introduced because the
person manipulating the probe misunderstood where the probe markings
were to be located; instead of locating 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 sampies 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%. This means that only 53% of the total
catch was caught in the probe and f{1ter (front half), the remaining

portion being in the impingers.

3.
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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 002 and 02. When

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
percent CO2 seemed low and the percent 02 high. However, when comparable
results were obtained from test 2 on Thursday, it seemed to indicate

that there was possibly a 1eak,.e1ther 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 locations are on the negative side of the fan and,

hence, draw ambient air into the system.

1

The concentration of CO as measured by NDIR" 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 ppnd from the first two days.

1

, Non-dispersive infrared

Parts per million dry gas volume
-7-
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Concentrations of NOx were 129, 96, and 96 ppmd for the three runms.
Each run consisted of four grab samples, the results of which are

1nc]uded in Appendix A.

At no time was any SO, present in detectable amounts. This was expected
since thé kilns were fired with natural and the processed dolomite
e

probably contained 1ittle, 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 third

tests.

COMPARATIVE TESTING

Difficulties were experienced in getting a good comparative sample.

No valid comparative data were obtained due to equipment malfunctions.
EPA supplied some of the equipment to avoid potential problems in inter-
facing the special pfgpg“assemb]y_with other parts of_thg_fgmpling train.
The difficulties were caused primarily by a leak in the EPA's meter

box. Once this was fixed it was found that the meter was still mail-
functioning. Finally, the meter stopped working during the second
éomparative 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 1ime. Calcination expels carbon
dioxide from the raw limestone, leaving cdlcium oxide (quicklime). With

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

In standard chemical notation, the reations are:
Calcination  CaCO3 —HE3t. caG + C0, 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 lime is produced in rotary kilns which can be fired by
coal, 0il, or gas. Rotary kiins 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 Time) and used to precipitate magnesium hydroxide from seawate}.
Most of the.purified magnesium hydroxide is reacted with hydrogen chlor-
jde 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 line. The dolomite feed stone

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

three quarterétd oﬁé ;nd 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 aréa 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 timew
isl10.5 seconds. Following the precipitators, the stack gases are

vented to the atmosphere through 80 foot high stacks, one servicing

each precipator. The complete layout <is illustrated in Figures

3.1 and 3.2.

The.dugfuéb1]ected from the precipitators is presently wasted. In

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

-10-
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North Fields

Figure 3.1. -Precipitator Plan and Elevation.
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Each 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]taéé“on the.fie1d 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 lTocated 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 jn each). These points were selected

according to method 1 of the Federal Register which locates gach 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 z 5°F. These measurements were made at

—

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

appeared to be very little temperature 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
Jaboratory 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

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

NOX SAMPLING METHODS

Four NO, grab samples were taken,fo1ﬁowing Method 7 as specified in the

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

e -16- _
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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 eadﬁ_run fﬁéwbaq's contehtﬁ‘were analyzed by NDIR for CO,
and for CO, and 02 by gas chromatography utilizing 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-
ing 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 double up and read both stacks
sihu1taneous]y for the last two tests. The observers followed the
guidelines set forth in Method 9 as specified 1in 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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Fi1ter train differed from the method 5 train in that an additional
in-stack filter holder was placed directly behind the nozzle. The re-

ainder of the sampling equipment remained unchanged. Equipment diffi-

culties prevented obtaining valid results.

=16~
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APPENDIX A

CALCULATED EMISSIONS DATA
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EXPLANATION OF C.L.1. SOURCE SAMPLING CALCULATION SHLET

PR - Bavoietric prossure, inches Hg

PS - Stack pressurc, inches lig

AS - Stechk area, sqg. ft.

AS'- Lffcctive erca of positive stack gas flow, sq. feet

KPS = Musbor of traverse points where the pitot velocily head was grealer than zero

TS ~ Stack temperature, OR '

Th o~ hBator terseraire, OR e

H - Aversce sgiare roet of velocity haad,z/}nches H.,0

GH - Averege woter orifice pressure difierential, inches Hp0

AN ~ Sampiing nezzle area, square feetl "

CP = S-type pitot tube correcticn factor

VI4 - Recorcad mwoter volume semple, cubic feet (meter conditions)

VC - Condensaie and silica gel increase in impingers, milliliters

Po - Pressure at the dry test meter orifice, (PB +AH ) inches Hg
13.6

STP~ Standard conditions, dry, 70°F, 29.92 inches Hg

_ - - . e i - e —me ® -

- - - - - - - - " - - -

ViV- Conversion of condensate in milliliters to water vapor in cubic feet (STP)
V5IPD- Volume campled, cubic feet (STP) :
VT- Total weter vapor volume and dry gas volume sampled, cubic feet (STP)
M- Hoisture {raction of stack gas
FDA- Dry gas Traction
- Assuinnd moisturce from preliminary check
MD- Molecutar weicht of stacl gas, 1bs/Ib-mole (dry conditions)
MS- iolecutar weight of stack gas, 1bs/1b-mole (stack conditions)
GS- Spnecific agravity of stack gas, referred to air
EA- Excess air, & s
. A/ BXTS- Avercee square voot of velocity head times staclk temperature
U- Stack gas veloecity, feet per winute
QS- Staci yus flow rate, cubic Teet por minute (stack conditions)
OD--Steck coe ficir rate, cubic feet per minute (dry conditions)
QSTPD- Siacl cas {low rate, cubic feet par winute (STP) : .
PISC- Percent dsolidnotic volume sampled (mothod described in Federal Register)
ESTI- Pollutant concentration, greins per std, cubic feet
E12- Pollutant concentration, grains per std., cubic feet (Corrected to 125 CO»)
ED0- Pollutent concentration, grains per std, cubic feet (Cerrected to 503 EAS
EM- Pollutant emission rate, . Tbs, per hour

PR ] . . .
T ) erceiraonieretal eraerecieig, ke,




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, inc.



TEST NUMBER -
PLANT DALF -
SOURCE TESTED -
TYPE OF PLANT -
CONTROL EQUIPMENT
POLLUTANT SAMPLED-

NORTH SOUTH _
T 1 el

P —— W T WS et g P gy TU Whie B N NN S N S S f

1)RUN PFUMBER L

2)DATE ITAIT AL L/30/7L

3)TIUr BLGAN liﬁ?Jgi 16:20 1

4)TIME FHD 1" 171850 — -l

5)T -~ NET TIME OF TrST, MINUTFS L ¥ T 1

¢)PB- BAROMETRIC PRESSURF, IN HG 13028 " ""1730,28 ____1

7)PS- STACK PRESSURE, Il HG 130778~~~ 173028

:Y4H- GAS MTR ORIFICE PRESS DROP, ''H20 lJTJﬂi______l;&LD7

5)ZH -GAS MFTER AVG TEMP, DEC F 1. 836 189.3 1 I

i0)V¢ -TOTAL H20 COLLFCTED, ML 1. 207.4% | u34.9 1
11 )VYIV-VOL 120 VAPOR COLL.,CU FT,STP 19.83 20,61 e -_i
/

123V -VOL DRY GAS SAHPLED.CU FT ,MTR coND | S0 728 —""77i01 o4t 1 oo
13 )VSTPP-VOL DRY GAS SAMPLLED,CU FT,STP | PS8 """ 790 62
14)i/(PCT)-STACK GAS MOISTURE ,PCT VOL 1Es """ -
15)75- AVG STACK GAS TLMPFRATURE, DEG F | 37Z2:5 14493 1

l 16)702-5TACK GAS 02, PCT VOL | T 8.7 J

17) 02-8STACK GAS 02, '' ! [ R N I I
18) CO-STACK GAS (€O, '' ! 170 0 e ]
19) N2-STACK GAS N2, '' ! 788 1701 __ -
20) FA-STACK GAS EXCFSS AIR, PCT VOIL 172, 138, —
21)MD - STACK GAS MOLFCULAR WEIGHT, DRY . 30.0% 20.88
22 M5 - STACK GAS MOLECULAR WGHT ,STK COND | 2762 1 27.84 -
23)GS - STACK GAS SPECIFIC GRAV ,REF AIR .36 10.986
24) 0 - AVG SQUARE ROOT VEL HEAD,'' H20 | 0.8 0,4u1 1
25 YAVG SQUARE ROOT(STK TEMPxVEL HEAD) 7.7 13,293 |
26)CP - PITOT TUBE CORRECTION FACTOR | U-83 0.83 1
27) U - STACK GAS VRLOCITY, FT/MIN | Te6r. 1 19u6 .9
28) AS- STACK AREA, SQUARF FEET 20.27 50.27 .
29)AS'- EFFECTIVE STACK AREA, S0 FERT 1 20.a7 50427 0 e
30)0S - STK GAS FLOW RT,cU FT/MIN,STK CND | 23559 57670

. 31)QSTPD-STK GAS FLOW RATE,CU FT/MIN,STP FeThE L7834
32)DN - SAMPLING NOZZLE DIAMETER, IN —0.7% 0.366
33)4N - SAMPLING NOZZLE ARFA, SQ FT | 0.0003] 1 0.000/5
34)PCT ISO-ISOKINFTIC SAMPLING, PERCENT 1277 11719.35 -

-——-u——-——-———ﬂ - —

29,92 INCHFS MERCURY» %%

*x*xS, T, . ++DRY ~70 DEFREF
cvirenmental science and ngineering, inc.



TCST NUMBER
PLANT NALFR
SOURCE TRSTED
TYPE OF PLANT -
"~ CONTROL EQUIPMENT-
POLLUTANT SAMPLED~-

S S g a7 i sl (M S S S ey S

*%x*xS, T,

P,

++Du§
enviremmental seie

— e S P S " A i Sy S S )

70 DEGREEFS F,
nee

29,92 1IN

L . NORTH SOUTH
SN Y B 2 2L
2)DATE 1sz2/74 ___15/2/714 1
3)TIMFE BEGAN 111:03 ____111:47. 1
4)PIME END 116:00 16:05 -4
)T - NET TIME OF TEST, MINUTES 1200  ______i200 [ |
¢ )PR- BAROMETRIC PRESSURF, IN HG 130,72 _— ____Ll30.2 - e
7YPS- STACY PRESSURE, IN HG 130:.2___ 1302 i
< Y&i- GAS MPR ORIFICE PRESS DROP, *'H20 |1.89 oo llod3 oo Il
3)PH -GAS MRTER AVG TEMP, DEG F 1104.7 _ ]88 L el
10O -TOTAL H20 COLLECTED, ML 1591.9 - ____lB0K.6____ - 1
11 )VIPV-VOL 120 VAPOR COLL.,CU FT,STP 128.06______128.68 — -l
12V -VOL DRY GAS SALPLLD,CU FT ,MTR coNp |138.054 ___l1131.023 l__ l
13)VsTPP-VOI, DRY GAS SAMPLECD,CU FT ,STP 1131.334 ___1131.638 —— 1
14)i(PCT )-STACK GAS MOISTURE ,PCT VOL 117.6_. _117.38
15)75- AVG STACK GAS TCMPFRATURE, DEG P 13Bl.l oo o 411.5 l
16)002-STACK GAS C02, PCT VOL 19.7 ______.lio.4 ]
17) 02-8TACK GAS 02, '' '! 11023 el el - -
18) CO-STACK GAS (€O, '' ‘! 1o -
19) N2-STACK GAS N2, '' ! 179 ___ 179.8 ]
20) NA-STACK GAS RXCESS AIR, PCT VOIL 1116, 8L,
214D - STACK GAS MOLFCULAR WEIGHT, DRY . |30 30,05
22)MS - STACK GAS MOLECULAR WGHT ,STK COND 127.88% 279 1 -
23)6S - STACK GAS SPRCIFIC GRAV,REF AIR  10.36 0.98 1 —
24) 1 - AVG SOUARE ROOT VEL HEAD,'' H20  10.405 __ 0.382 L ————
25 )AVG SQUARE ROOT(STK TEMPxVEL HEAD) 111.€08 11.565 1 }
26)CP - PITOT TUBE CORRECTION FACTOR 10.€3 10.83 l .
27) U - STACK GAS VELOCITY, FT/MIN T701.2 ____11694.6 .
28) AS~ STACK AREA, SQUARF FEFET 50.27 50.27
29)AS'~- EFFFCTIVE STACK AREA, S0 FEET 150.27 50.27 1 -
30)0S - STK GAS FLOW RT,CU FT/MIN,STK CND 85521 85120 ,
' 31)0STPD-STK GAS FLOW RATE,CU FT/MIN,STP 45311 L29L5 -
32 )DN - SAMPLING NOZZLE DIAMETER, IN 10368 0. 366 L .
33 )AN - SAMPLING NOZZLE ARFA, Sa FT 0.00073 _ 0.00073 L ,
34)PCT .IS0-ISOKINETIC SAMPLING, PERCENT TTest2 T____qmes L -

CHTS MERCURY*%*
and engineering, inc.




IrsT NUMBER -

SOURCE TESTED -
TYPr OF PLANT -
CONTROL EQUIPMENT-
POLLUTANT SAMPLED-

I PLANT HAIF -

NORTH SO0UTH
TTTTISRUnTRUnMRRR - A - T Lo -l
, 2 )DATF iEZ§7ZE__ 5 /374
I 3)TIHF BEGAN 15735777 o35 Il
4)TIME EHD 1I8T20 ™ T 00 el
5)7 - NET TIME OF TrST, MINUTFS 7200 o 95 leeeed
I )PB- BAROMFTRIC PRESSURF, IN HG 130 - __lao ___ 1 ————
7)PS- STACK PRESSURE, Il G 30T a0 1
5 )all- GAS HTR ORIFICE PRESS DROP, *'H20 [T-73777 " 13 64 0o 1
3)Pl -GAS METER AVG TEMP, DEG F 198.% Y Il -l
l 10)V¢ -TOTAL H20 COLLFCTED, ML (8256 ] e58.2._ .l
11)VPV-VOL 1120 VAPOR COLIL.,CU PT,STP 123.85° — __las.2 -l
12 )V -VOL DRY GAS SAHPLED.CU FT ,MTR COND [339:925 19438906 weldocmecaaend
I 13 )VSTPP-VOL DRY GAS SAMPLED,CU FT,STP 1133735 1936,249 el cmemccmmeed
14);/(PCT)~-STACK GAS MOISTURE ,PCT VOL T18-2 —  ___las.& -
15)TS- AVG STACK GAS TLCMPFRATURE, DEG F 3TSTT W05, B _
' 16)002-STACK GAS €02, PCT VOL 181 oo _lao0 l
17) 02-STACK GAS 02, '' ‘! 1I0°E T 19,8 J
18) CO-STACK GAS (€O, '' ! v 1o ]
19) N2-STACK GAS N2, '* ! -op81.d 180.2 ————
l 20) FA-STACK GAS EXCFSS AIR, PCT VOL 100, 85,
21)MD - STACYX GAS MOLRCULAR WEIGHT, DRY . |22:73 29.99 J
22)MS - STACK GAS MOLECULAR WGHT ,STK CONp J27-° 27,76 1 J
23)G5 - STACK GAS SPECIFIC GRAV,REF AIR  10-3° __lo,9¢
24) B ~ AVG SQUARFE ROOT VEL HEAD,'' H20 |03 lo.u2
25)AVG SOUARE ROOT(STK TEMPxVEL HEAD) L21.65¢ 10,349
26)CP - PITOT TUBE CORRECTION FACTOR 1083 0,53 I
27) U - STACK GAS VELOCITY, FT/MIN 117550 __13820.2 -
28) AS~ STACK AREA, SQUARF FEET 130.77 60,27 ]
29)AS'- RFFFCTIVE STACK AREA, S0 FERT A T U A B —
30)0S - STK GAS FLOW RT,cU FT/MIN,STK CND [B1351 91500 .
. 31)0STPD-STK GAS FLOW RATE,CU FT/MIN,STp 1FSSIE”"" 145693 R
" 32)DN - SAMPLING NOZZLE DIAMETER, IN 107358 0 36E ]
33)AN - SAMPLING NOZZLE AREA, S0 FT 10700073 0.00073___1 ;
34)PCT ISO-ISOKINETIC SAMPLING, PERCENT  1.04.1 L PR N

TrrS . 7D, <>DRY, 70 DEGREES P, 29,92 INCHFS MERCURY*x*
e ntal science and engineering,



B W R L T I
CET P
- e e
. ——
e s

PLANT- DOW CHEMICAL T 7 DATE- 4/30/74
eTACK- LINE KILN OUTLET - HORTH STACK RPUN 1 FROM 16:20-18:49
URATHER CONDITIONS- PE- 30.28 IN HG PS- 30.28 IN FC

AS'- 50.27 SQ. FEET T7S- 832.5 DEGREES R TM- 553.,6 DEGREES R "H- 0.44% IN H20
Igﬂ- 0.4u I H20 AN- 0,000314 S@ FT CP- 0.83 Vi- 44,728 CF vc- 207.4 ML
TOTAL TIME- 120 MIN NPT5- 40 ORSAT: C02-10.00 02-11.10 coe- 0 N2-78.9

1)9.831 ore!
Sy {re{ale13 63) Y20 28, w20 ) 2)43,386 —rmr]
a i - 3)53.217 s
430,185
s 530,815 _
TSI LT s rervl £30.14
l S aenni2) » (L22a02) ¢ (2EA(RHI2)) 7330,08 o
T = {77 Ay - {(1xD Y 3}27.82
o o= Sy ot (Z3.%5) %3096
-l-.-',-; = (100)x(Us~-0 Sx70Ys( (D 266x02)-(02 _5x70) ) 2y 112, o
B a0 = e Gy ) 11312.7 4
T e trewern (125, 32502200 XAV GEEE) ) 12)1861.1 i
g ) < ) 13393559
l‘;‘“ = L) = (7D2) 1%)76276
T SPPR= (7)) % ((530:3F ) x (P5:29.92) 25)hoguk
_rhn o= { €5 062875 VOREE ) (BOxCERTILI) ) ¢ ( TIITXUxPSxAT ) eM27.7 B
l-- T AGPOTSTRITIONS, 47 . T Pl
W jpogomr (30U DPEYE (35.33)x(R) s (VSTPR)
. h “l’_” N ..“.:“.P ) = ‘_.@15&&)1(7ﬂ"') (Wr m-...n’
"'zv".-rzv-" B AGEAnITRATIONS, AT STACE COZDITIONS
SEIaTE G Fpsiatad B ( (525, 3);(];6):(‘?5)!(?@;) Y ( (VS”D"P)X( ~ )
nEIACF (08 o0En) = ( (9. 473);:(;,‘.) <(P5)x(FDA) Y=( (¥57Pn)=(ZI) )
y POLLETATS FNISSION RATT, POUING/rOUR
I LRI IFER = ( (1.323r lu)x("'u“') % (5=PN) )z ( VSTPD )

' e TT<IR7ERF 1 2EACT 1 nA/zom 1 xsfatp 1 LPS/FER
- U i i 1 ] .
_ : H i i i ]
IFH - 18.09 0.0067 | 0.0035 | 15.38 | g.og | 2.83
FILTER - 27 .18 0.009¢ | 0.0052 | 22,63 | 11.88 | 4,17
- BHW - 17 . 0.0062 1 0.0032 1| 14,16 | 7.4 | 2.61
BHA - 20.h 0.0071 1| 0.0038 | 16.36 | g.59 | 3.01
TOTALS - gu b2 0.0299 | 0.0157 | 6e.53 | 35.99 | 12,62
| i i i !
1 ] | |

i |

TOMITRETS s

I."'E'SI’ TonpYSTED BY



LANT- DOW CHEMICAL FrmesRSn e e DATE- 4/30/74
I:TACK SoyUPH LIME KILN OUTLET PUN 1 FPOM 16:20-18:58
BATHER COUDITIONS- PB- 30.28 IN HC PS- 30.28 IN IC

A5'- 50.27 5@. IEET TS- 909.3 DLGREES R TM- 549.3 DEGREES R H- o.ukl IN P20
- 2,07 Il H20 AlV- 0.000731 5@ FT CP- 0.83 VM- 101.514 CF VC- 434.9 ML

'"OTAL TIMLC- 126 MIN NPTS- 42 ORSAT: C02- 8.70 02-12.,20 co- o] r2-79.,1
' RN CT'"“)" ey ”"'"‘“""""‘“"‘""‘“"‘"'“"“""‘"""""""'*-'-"';'5:;{@29'_;{:_-_:_'_3;55:
RS N E N ¢ o)AV ) (EPe (AZE13,6)) )E( 29.492x700 ) 2) 99.62 ____LCTD
- = (1 V) + (yoLen) - 3) 120,234 _ o°P
l;’f = (i) o+ (rm) " )'-6.—];7-];_'-_“______

A = (1.0 - i) §) 0.828
L ARBUHTD JGTRTELT PRACTYION 6y 614 T
lf.-’.v' = (LabxiI2) + (.32x02) + (L 28x(004572)) '/}__2,9_:_5_'_8____________
LB = {Mnxm0A) + (16Ex7) ' 6) 27 .84 e
: ”J = (M) o+ (28,499) ' Q)Jlgy; _______ e
I = (3200)%x(02-0 5x00)2( (0. 266xN2)-(02-0,5%C0) ) 1c)__138. ___- G

‘V”(V(?w.u Y = (1ar)xsui (L (Px05) ) 11);5&;5& _________
=Y = ( 174x0Px(f(29,92:06%xG5) )*xAVA((TxTE) ) 12) 1946.9 __ . _ LCL

W = (U) x (As') 13) 97870 ___.._ACEL
SCD = (¢0) % (Fpa) 14%)_ 81090 __ __ _CEIT

WwTPn= (ud) x ( 520:08 ) x (P5+29.92) 15) 67834 __ S0

7a0 s ( (U 0026TxVOXD8 )+ (POxTSxVV $711) ) ¢ ( DINTXUxPOxAN ) 16)L1U%§_____-_§__

DOLLULAMY 20NCIIRRATIONS, AT U, D, P,

HOACr (a/ ot HTRY= (35 ,.31)x(HA)(VERPD)

GRIGCP (5.0, PL) = (,015u)x(MG)+(VETPD)

NOLTUTARY CONCTLITRATIONS , AT SPACY CONDITIONS

LOIACH (C1G/0U HTRY= ( (625,3)x(MC)x(PS)x(FDA) )+ ( (VSPPD)x x (
TR/ACF (577 conn) = ( (0.273)x(lLG)x(PSYx(FDA) Y+( (VSTPP)Yx*(]
.iPL')LLUTAIJT rHISSION RATT, POUNDRS/POUR

RS/HR = ( (1,323r u)x(wr) (nsTprn) )z ( VSTPD )
.l ______ h[_fﬁ—-"‘I-“_-'-—T--:157:FF—U-T---F¥71-1FF---T—-’-]('7“:37— -T-_TIF7Z:F”"ﬂ“T-——E;§7ﬁﬁ—----
- ——ﬂ-—ﬂﬂu-_—-unu:--i --u—.—-——_-n-—-l_—--——-_—-—_l-—---.—-——--l—--.-——-——---l—-——-————ﬂ-"--
IF - 9.9 | 0.0015 I 0.0007 | 3.51 l 1.71 l 0.63
TLTER - 29,6 | 0.0046 | 0.0022 | 10.489 | 5.13 | 1.88
g'U | - 18.6 | o0.0029 | o.0014 | 6.59 | 3.22 I 1.18
- 5.8 1 0.0009 | o0.0004 | 2.06 | 1.00 | 0.37
TALS - 63.9 | 0.0099 | o0.00u7 I 22.65 | 11.07 | 4,06
. | [ | | |

-——--_--——.--.--———---n.-——-—-.-———'———_——--———ﬂ-—-——----—----—---ﬂ-

I-."FST 'O DUCTED BY

e i ok S G Sl P ) S Sl YDl A el P U S m— A

I environmental science and engineering, inc.



I

‘ Al D e DI

I ._'_-1 T -
LANT- DOW CHEMICAL moim et SRt DATE- 5/2/74%

i”/m{ LIME KILN OUTLET - NORTH STACK RUN 2 FROM 11:43-16:00
EATHER CONDITIONS- PE- 30.2 IN HG pPS- 30.2 IN HG

. §'- 50.27 54. [LET TS~ 821.1 DEGREES K T!- S564,7 DEGREES R H- 0.405 IN F20
‘ﬁ-— 1.869 IN 20 Ai- 0,000731 8@ FT CP- 0.83 yM- 138,054 CF vCc- 591.8 ML

O0TAL TIME- 200 MIN  PTS- 40 ORSAT: C02- 9.70 02-11.30 co- 0 N2- 7¢
Im»""‘:’ zsfarrf;‘f:'g:'f'=zs'"' - - Iy ZEEE T IR
LBV SE T (R SR PR SN s{Ere{Al813,6)) Dl 29.92x70 ) 2) Ti87.33n -nrm,
VT = (1) 4 H’.‘i';’-“_ﬁ) - 3y T86. 391 ToF
';:; = (Y ¢« (e ‘ 43 0. 176
MBS = (1.!.‘: - ) 5}_0.82'{__
CARSUITD T RTYLT PRACYTION £3 0.18 -
"' = (.*r‘-%vf"tZ) + (.32x02)Y + (,26%{70+'2)) 7}:3:0_______________

Mo = (PernAd + (16xD7) §)27.89
Ced = Ay s (26,95) 0y 0.96
o A = (1003x{J2-0 5xC0)2{ (0 266x2)-{02-0.5x00) ) ic)__ 116, 3
':'.-' {V=00) 3 = 15;‘);;,;111”/(71 mEy Y 14) 11.608 ‘
Eal = { 174xlPx{f{29.92:70xG5) YAV (772 ) 12) 1701.2 7P
NS = (U) x (A3') 13) 85521 _ ACTI
qcn = (uo) x (TDA) 14) 70468 cECD

= {y x { 530208 ) x (PS:29. g2}y 15) 5811 :-ACEP-
- IR0 = D02CTxV x2S )+ (POE _mI"""I:’) Y ¢ { PIralUxPSxANl ) 183_103,2 | —
“ﬁ" LUTATY ROUCIIRRATIGES, L7 . Pl P.

M2 /G0 (' JCU mEY= (35 .,31)x(0):{VSPD)
Do GRfSCP (S.0.PY = (.01 u}x(w‘) (Vsrrm)

=nr,“v" »ONeT z.mm"'mu..., AT SCALE CONDITINES

I“L-/Hrz, (1G7ey 4TnY= ( (823, :3)x(1;f:)x(PS) (Pnr) Y2 (VE7PN)Yx(ZZ) )
FRIACE (STF cOUDY = { (D.273)x(UEI)x(PS)x(TDA) Y (VSrPD)x(ZZ) )

POLTLUTANTE ©NISSINN RATT, POUNNSGiPOUR
' LrE/ER = (1,323F u)x(w) x(N8TPEP) ¥ VETPD )

l MG ' GR/SCF ! GRJATT 1 Mosscm i1 nerarm | LIPS PR
____1____. i i 1 i -
o . | f i | i

'y - 14,614 0.0017 | o.0009 | 3.93 | 2,11 | 0.68
l”.ILTER - 16.0l o.0019 | o.o0010 | 4.30 | 2.31 | 0.7k
- .- 10.86l 0.0012 | 0.0007 | 2.85 | 1.53 | - 0.49

A - 8.2l 0.0010 | 0.0005 | 2.20 | 1.18 | 0.38
I"OTAL.J - u9,ul 0.0058 | 0.0031 13.28 | 7.13 | 2.28

| i | i |
,I - L i 1 ! ! i
TOMNTITS . .
l:’:.“.s':’ CONDPUCTED BY
. . I sei z ; - ;



1
‘ ._.,..,7' Nak PRl :'-"T' rvﬂ-n 1f1r

O LAIT- DOW CHEMICAL . ke DATE- §/2/74
sTACK- SOUTH LIME KILN OUTLET | RUN 2 FROM 11:47-16:05
'EATHER CONDITPIONS- PB- 30.2 IN EG PS- 30.2 IN HC

G'- 50,27 5Q. FEET TS~ 871.5 DEGREES R TM- 549 DEGREES R H- 0.392 IN H20

- 1.45 IN P20  AN- 0.000731 5Q FT CP- 0.83 Vi- 134.629 CF  VC- 604.6 ML
fOTAL PTME- 200 Mry NPTS- 40 ORSAT: C02-10.40 02~ 9.70 co- 0 N2-79.90
'm‘r““t"‘zo;'ms':*)‘:("Fzs"""“"'“‘" """" T T RO T I YT N
B ops (500 R0 (Pre (A0513,6)) )5 ( 29.42x7 ) 2) 130 888 .o -ll0
o = (Vv o+ (VoD ) 3) 180306 i
I = (V) o (V) ) 0,279 e e

FRA = (4.0 - i) §) 0.82) e
CAnGNITD Oy RDuRp FRACYICN 6) 0.1 mam ———
2 ( uuxrO2) + (.32x02) + (L28x(00+572)) : 7) 30m05 e
'* = (e nA) o+ (16x17) N5 I I —
iRt = (MSY) & (28,99) 1D (= T ——
A = (100)x(02-0 5x0)2( (0.266xN2)-(02-0,5xC0) ) 10) _ Bl e B
‘IAV”( (Ix28) ) = (1—”)xuUd(/(ﬂx”u) ) 11) 33 55 e
- = ( 17LxOPx(f(29,92:15%G65) Y AVAG  (x™2) ) 12)1_5_9_&_,_5______221_'
Log = (g) % (A8r) 13) 85190 . ACEL
I'an = (o) x (FPA) 14)6a061 _____CELT
W uTPn= (gp) x (53005 ) x (PS:29.92) 15) 42985 o e RAMIRS
vorIan = (0 (o Oozt,'7x1’"x[:_.‘;_)+(lOxg_i_f.xl"I il ") Y ¢ ( PINrxUxPIxAN ) 16)110.5 IO Yo
@ POLLUTATY MONCEITRATIONS, AM 5. Y, P,

1270 ,'"/(*f [ )- (35.31)=x(J1G)+ (Vb mpD)

GRISCE (0,7, P)) = (, 154) (MG (VSTPD)
PDOLTGTANT "(L’J(‘Z‘I’.’Z’AATIO AT STACE CONDITIONS

' Heraci e/ ou HTRY= ( (625 3)Ix(MGYx(PS)Yx(FDA)Y )3 ( (VSTPN)x(Z
ARIACF (S7F CONDY = ( (0.273)x(UG)%x(PS)x(PDPA)Y Y+( (VEI0PD)x (L
POLLUTANT THISSION RATT, POUIRG/FOUR

| LRS/PR = ( (1,323rn u) (HGYx(8TPD) ) ( VSTPD )

-l,-————--,;---------r GRISRFTTITTGRIART 1 TG SeR 1 HGiAAm 1 LPSIPR
-------M-.ﬁh-“--'--+'|----__-—_--l-—--------.-l-"-- ----- “-l-‘----ﬂ--- +—-ﬂ---ﬂ--ﬂ-—”-
2 - 7.8 | 0.,0009 | 0.0005 | 2.09 [ 1.05 I 0.34
'LTER - 14,1 | 0.0016 ° | 0.0008 | 3.78 | 1.91 I 0.61
-y -  78.86 | 0.0092 | 0.00u46 | 21.08 |  10.62 | 3.39
i -  25.9 | 0.0030 | 0.0015 [ 6.95 | 3.50 I 1.12
WTALS - 126.% | 0.0147 | 0.0074 | 33,90 | 17.08 I 5.45

e e e e

coMMrurTs

I —---.—u-_ﬂd--—————-———n——-—m——-———-H—n-—-——-ﬂ———.-

-n——‘-—m-—-—n--—-———-——-—.--—-u-————-—-—---—um—_—m—-—--————-—-——

_PRGT POEDUCTED BY ¢ oo e e e m
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TACK- LIMNE KILN OUTLET + NORTH STACK RUN 3 I'RPCM 9:35-13:20
IJATHER CONDITIONS- PB- 30 IN HG PS- 30 IN HCG

. 2'- 50.27 5Q. FLET T8- 825.9 DEGREES R TM- 558.,5 DEGREES R H- 0.412 IN H20
Wi- 1.73 I P20 AN- 0.000731 5Q FT CP- 0.83 VM- 139.929 CF ve- 625.6 ML

| "TAL TINE- 200 MIN NPTS- 40 ORSAT: C02- 8,10 02-10.80 co- 0 N2-81.,10

'LANT- DOV CHEMICAL " DATE- 5/3/7u

ljmr ST IRy ORAY T mmm e m e memm e TTtI§38.653 STF_
Wt (520 () (Ere(AZE13,06)) ) 29,52x700 ) 2)133.715  _LCfTT
L VT = (B o+ (VELED) o 3)183.368 ____ i
')z-; = (F) o+ (1) 4 )'6_7_2?_3'_3:_________

rRA = (1,0 - i) 5)§_."8_3_§_ e
CASLUNTD GTNTUR; PRACHRTION ()0.18  _ ____

= (L hux02) + (.32x02) + (L,28x(00+:12)) 7328.73 . __ —_——
"f.-;' = (Pe DAY + (16x717) §)27.6
R = (M5 ¢ (28,99) 9)0.95 o ememm
W = (100)x(02-0 SxC)+( (0 _266xH2)-(02-0.5xC0) ) 16)__100. _____ b
'.rzvr;( %oty ) = (1) x8ui (VI (T=03) ) 11)311,836 o
R = ( 17uxCPx (f(29.92:76%xG5) IxAVa(f (mx7g) ) 12)17u49.68______LDI
- Y = (U) x (AS') 13)873931 o ACT L
'C?D = (iu) = (I'DA) 14)71987 ___ __ _CEIT
W ,7prp= (up) x (53008 ) x (P5%#29.92) 15)46318 . e
0T8RO = ( (U 0020Tx VxR )+ (PoxPExViIsll) ) & ( DPINTxUxPIxAL ) 16) 104.1 e

'F'U.-’,LUTA_":J QonCraTRATIONS, AT UL D, P,
nesaen (/e irR)E (35,31)x(016) 2 (VSIPD)
GRIGCE (5.0,P)) = (,0154)x(MG):(VSTPD)
o COTTITANT CONCTHTRATIONS, AT STACY. CORDITIONS
HGJACH CIG/CU EPRY= ( (625.3)x(MGYx(PS)x(FDpA) )+( (VSIPN)x(L
GRIACE (SR oconn) = ( (0,273 )x(HGY%(PS)Y%(FDA) Y+ (VEIPD)x(L
.Pc’)LLU.TAnT rHIssSIon RATFR, POUNDRS/POUR

38 1S

) )
£) )

LRS/PER =  ( (1,323074)x(MG)x(Q8TPp) )+ ( VSTPD )

—— ot SV ks 7 o S e A e e S L gl S e S .

I R [T ER7ERT 1T TGRIACE 1 nG/Sem 1 HG/Acm | LPS/FR

- -———-—-u—_...—.--.—v-_J.u--o..—...--—-_l_—-————_———l_----——--——+—--—-————-.—-L——o—-———-—————-
d - 27.5 ] 0.0032 | 0.0017 | 7.26 | 3.82 | 1.26
ILTER - 23.7 | 0.0027 | 0.0014 | 6.26 | 3.29 | 1.09
Ly - 15.4 | 0.0018 | 0.0009 | 4,07 | 2.14 | 0.71

LA - 4.6 | 0.0005 | 0.0003 | 1.21 | 0.64 | 0.21

IOTALS - 71.2 ] 0.0082 | 0.0043 | 12.80 | 9.90 | 3.26

» | | I I |

. L

R e
|

———---—_-—---_————-———m————--——a'-——-——-—--—-—-——_-—-—-_-————————

e S S ot e Sl S A AP S S S S . D s e S Y e S S S g B Y S - S o T S S i SR S S e o —

Ty W U S el G S S b S e Skt S i ey et Sa
e i S i Y S S A G il i Y U S e S ) S —

eu_viroumentul science and engineering, ine.
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' . O AL S AR ALY AL A SO LR K AR O O i

gLANT- DOW CHEMICAL e s DATE- 5/3/74

'TACK— SOUTH LIME KILN - PUN 3 FROM 9:35-13:00
SATHER CONDITIONS~ PB- 30 IN G PS- 30 IN HG

L3t=- 50.27 S8Q@. FEET T75- 865.8 DEGREES R TM- suku.4 DEGEFEES R - 0.42 IN F20
- 1.64 IN RH20 AN- 0.000731 S@ FT cP- 0.83 VM- 138.906 CF VC- 658.2 ML

d oTAL TINE- 195 1IN NPTS~- 39. CRSAT: €C02-10,00 02- 9.80 co- 0 N2-80.,20
| L GO it s M ST Te S RS TN ST
3 caitirs (‘Eu)'(3T)w(ﬁ“+(££%13,b)) Y30 26,u2x7 ) 2)_136,148__.CT0

Vi = (VoY) o+ (vaobn) 3) lﬁ_lﬁaﬁz___é;i;':__
w;’;’- = (Vi) ¢« (1) 4y ),_Q“la‘e‘___-_____

w A = (1,9 - i) - 8 ) QB e e

W ASWNIED NG Y nTHRY PRANYTON 5’)_0...1.8. ___________

2 = (. ‘Mx (‘c’?) + (.32x02) + (,28x(70+82)) 7) 28,99 e e
) = (MneNAY + (18x]7) 8) 27.7B oo
v o = M5y o+ (28.499) 9) 0u8B e —
A = (100)=x(0)2-0 Sx00)Y+( (0. 266xM2)-(02-0,5%C0) ) 10)____._3_5.‘_ _____ _59'___
' V6 ( V(I..mu Y = (1:7)xyY U,](f (I'x23) ) 11)_12. 3489 v
= ( 17uxCPx(f(20.92:70%G3) YxAVA(f (Ix7a8) ) 12)_.1820.2 mee_ LD

’ ”5 = (U) x (As') 13) 915000 - ACLL
'(?‘.’7 = ((32) x (Fha) 14) quyul 22T
ASTPN= (UD) x ( 530:28 ) x (PS:29.92) ' 15) _heeQ3_____ 200

PTA0 = ( (U 00267x VXS )+ (POXTExVe2l) ) + ( PIrxUsPSxan ) 16).110,3 . e
POLLUVAMY nONCIImRATIONS, A 5. T, P,

Hu/arm n"/cu oYz (35.30)x(HG)E(VSIPD)

GRISOP (5.7.P,) = (,0154)x(MGY:(VSTPN)
POLLUDART CQNCENTRATIONS, AT STACK CONDITIONS

JC7A0H (HG/0U HTRY= ( (625.3)x(MGYx(PSIx(FDA) Y+ ( (VSPPD)Ix(IZ) )

ARIACE (U7 conn) = ( (0,273)x(UGYx(PSYIx(FDA) Y+ ( (VSTPD)Ix(ZE) )
POLLUTANT nNISSION RATTr, POUNDRS/POUR

" LRS/ER = ( (1,32307u)x(MG)x(Q87PP) )+ ( VSTPD )

II"“""EE““"‘““"‘T"EE755?"’T"E§7ZFF"'T"'HE7§55T"T' AG7ARP 1 LPS/PR
- e ——— ---uu.—-.——--r-niv--u—c--—--h—-—-L-————ﬂn--——l--—-—n————ﬂl---—————-———-IL-—-———-—--'-"'""
llﬁ - 11.,4) 90,0013 | 0.0006 | 2.96 I 1.48 l 0.51
TLTER - 38.1 | 0.00u43 | 0.0022 | 9,88 | 4,93 | 1.69
VA -  23.4] 0.0026 | 0.0013 | 6.07 l 3.03 | 1.04
14 - 33.8 | 0.0038 |  0.0019 | 8.77 [ 4,38 | 1,50
OTALS - 106.7 | 0.0120 | 0.0060 | 27.67 | 13.81 I 4,74
| | | | I
-_-*H-“-lhl-‘-'---—-_l-“‘——‘-_—Iﬂ—l—---——-----ILF——l—ﬂ‘-—---l—-----—-- -I‘ - -

coMHrnTs

i T . S Ard G el PP e Pt S el D S — . S Gu iy W Sy S o —— g — ———
-—-—————-l—--—————--—_—-u—--—————-——-—-—--————-———————«———-u—
S s T s S P P S e S S S U M S s S e A S — — - et S e e P G S i S e S D e S Sl S S

IrST CONDUCTED BY i

- S ol D S S Ak S P e quy S g  ——
A b S g T S S S " -

gy S Sl T S S P S S A S e SeF S

en_viroumeutal science and engineering, inc.
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pox souzcr ZiIsScIofl IEST DATA
TE5T LUMBER -/ . o
PLART JA!Z o DO! FRELLIRT ax _ . .
Souncr rzor=e - SouTIY LrmE ALl :
TYPE OF PLAIT -

COu2R0L CAUIPRIEIT= £57
POLLUTART Sf"’PLL"D- Ao,

1)Y2Uil LUIBER j S AN | Z —
2)DATE V- 7730774 1 e//o‘?e/'?ffl «/Jeﬁ:z_-
3)PTE | o gsem | _&us ____ l_Swso ..
Y)YPLASY IUM3IR 1.73-2848 123:5/4-08 __1 23:-50Z%
§)YVF - FPLASK AlD VALYZ VOLUMtZ, ML 1 __ 7920 | /¥¢g._ | /252
6)VA - A35Z0R3IIG SOLUTION VOLUME, WL 1 25 __25 __ 1l _zs
7)P5 - BARO!IEZTRIC PRATZEURT, Id 3G 1 30.28 | 30.2% | 3028
8)P5 ~ S5TACK PRITSB5URE, IN HG l_ 3. 25 |l _ F0. 2% _ _ _|_Je.2¥
9)PT - IJITIAL PLASE VACUU, IL G | 27.7 ___1 . 22.7 L 277
10)>27 - FIJAL e e ve 1 .3 lo_4.5 ____ l & ..
11)7I - INITIAL PLASX TEMPEZRATURE, D8G F ) 2 l__25 A 7=
12)7F - PINAL [ ] e e 11 ] 7L 1 b s k ’76
13)V3TPD - VOL OF GA3 SANPLCD, HL, 5.7.,2, |__ /720,27 | 2.6 1 Zlela.(_..
in)zZ2 = STLCI GAS TEMPIZRATYR B Jole i |\ T | _ 449 1 :ﬁ%i___,
15)PCF 7 - STACK GAS NMOISTURE, & c" V0L loottd ___\_ 727 Yt Zef .
15)35020- §0% GAS TLOV ETD,CU ""/"IH.SJP ] 1 T
17)E02 - JJASS OF {02 IN SANPLE,G:Ix1.026 |____39 1__¥s4 1__25¢ ___.
18)IILLIGRAIS 302/CU NMZTEZR, 8TP | 21%.4 1 2834 |_s5e.3
19)L3S o2 /JCcy T, STP | _/.385x4¢e-5_ _| /- 75xi0-5_| _<.97x700 %
20)PAR™S P23 NILLION OF X02, STP L3 % V\ ow2.7 | 544
21)YL35 J02/F0UR 1 -1 1 —
22)3TY'S PLR 0UR INFUT 1 - | |
23)L33 NO2/ILLION 3TU 1 1 1 _—

VSTP) = (17.71) x (VYP-VAa) =x[((2PB-2r):IF)-((PB-PI):TI)]

4G N02/CU TR (35.31) x (4702) (V572D)

fe

(6.2275)x (i102)

' LBS N02/CU FT

(Vs5TPD)

(8.408Z6) x (L35 H02/CU FT)

?. P. ‘,l.

L3s W02/ ROUR

(60) x (QsSTPD) x (L3S l02/CU rT)

LBS FO2/JMILLION RTU = (L3S .-‘-.’02/.‘1;7?) $ (MILLIO:! 37U [/ER , INPUT)




' HoY SQUACE INISSION TEST DATA
TEST LUMBER -/
PLALT JIAIE - Do FEEESDET .
SO0URCE TIoTE - SO crms Kres
TYPE OF PLAJIT -
I CO:/TR0L CAUIPIENIT- <SP
POLLUTA;T SANPLID- flox
' . L o A VG, .
- : 1).s Ji] H JAIBLR -------- .L ———— —l— -
l 2)DAT lo_z/3efz | .
3)"'I,1L. dogageeon | -l —
YYFLASY DIUMBER 1 2 R —_— 1l —_— ]
§)YVF - PLASXK .AlD VALYZ YOLUtZ, ML | o295 | . I
BYVA - A3S0R3ING SOLYTION VOLUME, L 1 25 1 Y N
§ 7)25 - BARONEDTRIC PRE55U2z, IN G l . Se2¥ | _ J
8)P5 - S5TACY PRITS55URE, IN HG |l 3e.2F 1 1 ;
l 9)PI - IJITIAL FLASH VACYU!, Il AG 1. =225 ___| 1 _— }
10)2F - FINAL v 'y re 1 /. 55 1 N A —
11)7T - IUDIPTAL FLASX TCMPZRATURC, DEG F | 25 1 1 -
l 12)2F - PFIJNAL 1 " ' ' 1 7Z 1 - ——
13)V3.TPD - VOL OF G'AS SANMPLTD, ML, S5.7.P, |__so40.-¢___1 - L - i
iy - STLCE GA ”'“’3“"‘".1"" wlofel 1 ST 1 - e
'______15)?0:__"__- STACK GAS ['0ISTURE,_ PC"’ voL. 1 1 | .
15)25025- S0X SAS :LD’.’ 20D oy Fryur,sTe | 1 1___ ]
 A7)HE02 - ASS OF {02 IH SAMPLE,G:1x1,056 ) ___54% 1 =/ 1 —.
& 18)IILLIGRAIIS N02/CU METER, 8TP 1 __334.0© 1243 1 ——-
l 19)L3S 02 /JCU FT , szu | 20751675 | /. 54k 2| _
20)PARTS PIi ILLION OF 502, STP L s 724.1 \ sz9.2 ___1 -
. 21)L35 iW02/I0UR 1 1 1 )
l 22)3TY'S PCR JOUR INFUT | _1 - [
23)L35 ZO2/ITLLION 3TU . | 1l | -
' VSTPD = (17.71) x (Vi-VA) =x[((25-Pr)sIF)=-((PB-PI):1T)]
. HG HO2/CU TR = (35.31) x (4d02) + (V5TPD)
T LBS n02/CU FT = (6.2875)x (i102) : (VSTPD)
' », P, N, = (8.,40556) x (L3S N02/CU FT)
. L3S #02/ POUR = (60) x (QSTPD) x (L3S NO2/CU FT)
L3S R02/NILLION 3TU = (LBS #02/3%) # (IILLIOI 3TU /ER , INPUT)
'“um. T. P. “DRY¥, 70 DEGRELS 7y 29.02. JHCHES LTRCURY# %%



TZ5T ZUMBER - 2

PLALT I1A!E - DOW FREEPORT .
Souncs rZorTs - Lime gILN

TYPE OF PLAJT -

CONTROL CNUIP!EIT- E3FP
POLLUTART SANPLID- ANOx

1R GU3ER 177 1773 17773

2)DATE 1 52-74 | s-2-74 | S-2-74. .
3)0INE l /200 ___ _ l_t3e0_ __ | l 1430 __._
YWYPLASY [1UMBTR e G .z 12
SYVF - FLASXZ .AID VALYZ VOLU:, HL 1__/920 ____ 1. /8e8 _ 1 1935~
6YVA - A330R3ING SOLUTION VOLUME, ML | 25" lo.28 ____ 128 .
7)P5 - BAROMEZTRIC PRCSEURE, I 36 l__30.2 — | 3¢0.2 _ 1 _30.2_ __
8)P5 - STACK PRTSSURE, IN HG 1l __3e.2 1 _3e.a ___ | 35 2
9)PI =~ IJNITIAL FLASK VACyuUt, Il G 1 L5 5 1 279 _12158
10)27 - FIJAL vy 1 Ve 12057 I t¢o ___ 1 2.2 ____
11)51 - IZITIAL FLASK TEMPERATURE, DEG P | ___ 90 1__80 _le&s
12)7F - FINAL ¢ e e v 7% |__7% 1745

1
13)V3TPD - VOL OF GAS SANMPLTD, ML, S.T.P. |_g@itZ 5/l b/74 945 | fcod e .

iw)2z - STACH GAS TTM2ZRATYRE, DIG P l__#ee 1 L e
15)PC 7 - STACY GAS !MOISTURE, PC2 VOL 1 1l 1 e
18)Q5020~ SIK GA5 TLOV RTIZ,CY PR MIN,STP ] 1 |
17)i5#02 = JIAS3 OF 002 IH SANPLZ,Gilx1,0E86 J___250 L__334 1__271

18)tTLLIGRAILS l02/CYU NETER, STP L _/59.¢ 1. 223 | _r66.9

i9)L3s o2 /cUu *I, STD V| su2x207°5 | _23%xs0°3 | g.03x4e 5
20)PARTS PR JILLIOH OF 02, STP | _92.9 Yoz .~ ____L__%7e____.
21)L35 i02/30UR 1 1 1 ]
22)37U'S PCR JOUR INFUT 1 L 1 —_—
23)L35 92/1ILLION 3TU . 1 1 1l - .

VSTPD = (17.71) x (VP-VA) =x[((PB-2r):TF)-((PB-2I)=TI)]

HG HO2/CU TR = (35.31) x (Ai102) & (V5T2D)

_LBS no2/cy rr (6.2275)x (i) "+ (VS2PD)

)|

y=)

- - & ‘.’!.

(8.408Z6) x (LZS %722/CU FT)

L35 402/ HOUR (60) x (QSTPD) x (L35 102/CU FT) .

LBS HO2/XILLION RTU = (L3S .-'-.’02/.’:(;-’?) + (NILLION 37U fE#R , INPUT)

- - —_—
rxxl, o P. IAY, 70 DIZGIEZS £y 29,92 I0CHES EZRCURYwxw

'
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oL SQU2Ler ZUISGION IEZI DATA

TE3T SUMBER -2 : . .
PLART JAE - Dow FREEPIRT ‘ : - o
50URCE TZ5TZ - Kien) OUTLET .

TYPE OF PLANT -

CONTROL ZNUIPIEIT- ES F
POLLUTAZT SANPLID- Ak

i 1)YRUIT LJUZBER ' 1l R-4 | e ___1| —
' 2)DATE | 5-2-94 _ | 1 —
3)°IiE _ 1. /330 | 1 —
: YW)PLASY U2z AT 1 l _
S)VF - FPLASX AXD VALYVEZ YOLuiz, ML 1 198 & 1 [ N
' 6)VA - A350R3ING SOLUTION VOLUME, L 1l =25 1 I | _
v 7)P5 - BARONETRIC PRESSURE, I EG 1l _38. 2 1 — !
: 8)P5 - STACY PRTS5URE, IN HG 1302 ____1 ] —
I 9)PI - IJITIAL FLASHE VACYU:!, Il AG 1. 278 -1 -1 _—
: 10)?7 - FIJAL ve e vy 1__=./s” 1 1 —
11)7I - INITIAL FLASX TCMPIRATURE, 286 F | 710 1 S
' 12)7F - FIJAL ' X e v T 1 1
13)V3TPD - VOL OF GA3 SA!'PLTD, ML, S.T.P, | _Jw#’/.5 1 1 - —
i8)rs - STLC: GAS TITMRIPATURE, DIG P | 1 1 _
' 15)2C05 7 ~ STACX GAS NMOISTURE, PCT VOL 1 1o [ ——
_ 15)Q50P7- S0 GAS FLOV RTI,CYU FPr/uIi,STP )
17)HE02 - JIAS3 OF {02 IN SANPLE,Giix1,026 |__255 1 I -
18)UMILLIGRAIIS N02/CY NETEZR, STP 1l_s3535.3 1 | .
' 19)L3§ 02 /CcU Fr ., STP | lo.g7206 2 | -1 - :
20)PARTS P22 NILLION OF 02, STP | &0 1__%¢ 1 —.
21)L35 #@02/70UR 1l ] 1
' 22)RTUY'S PCr IJOUR INEFUT 1 | )
> 23)L35 JO2/UILLION 3TU . 1 1 |

VSTPD = (17.71) x (VP=-VA) x[((PB-2I):IF)-((PB-2I)21I)]

L]
L1

4G RO2/CUY TR = (35.31) x (H4i102) % (V5TPD)

- .-

LBS #02/CU I'T (6.2275)x (i1102) + (VS2PD)

>, P, M. = (8,405C6) x (L3S #02/CU *T)

L35 Jd02/ OUR

]

(60) x (@STPD) x (L35 N02/CU FT)

L3S Fo2/:ILLION RTU = (L3S 302/33) ¢ (MILLIOI 3TU [HR , INPUT)

rwnS, . P, DAY, 70 JSCGIZES ry 29,92 . INCHES NIRCURY xx%




{
il B

uox

TEST JUMBER

PLALT JAlZ -
S0UnRcCz 7572 -
TYPE OF PLAJT -

COiTR0OL CAUIPENT=
POLLUTAID SA!NIPLID~-

SQUaLE RUIZLI0N IR2ZT DATA

Dow) FREEPORT . ’ B
meE Kled O0OTLeT .

ESFP
MO

1)RUJ NUIBER 1 / L l‘"&'"f‘“"?F'Ti"
2)DATE 1.3:3-74 ___|__5-3-7 S-3-74%_.
3) "Iz 1 @S 0755 | (040 ___| (145
Y)FPLASY [1UMBIR 1 2 1___.2 dee o
S)YVR - PLASK .AID VALYEZ VOLUi=Z, HL 11935 | /868 1 1920 ___.
6)VA - A330R3ING SOLUTION VOLUME, L 1__ag T 1 _z<s
7)25 - BARONETRIC PATS5URT, I0 36 1__30.2 A o2 1 _3e.2.___
8)P5 - STACY PRTSSURE, IN HG 1 3s.z 1" 392 | 3Fo.z
9)PT - IJITIAL FLASY VACYU, IN 1G 2RO 1_280 1. =28.0
10)27 - FIJAL Ve vy ve | __ /-7 l___/-é_____l_./-_lé._._.
11)7I - IIITIAL FLASX TEMPERATURE, DEG P | __RKBP _____ 1-& [
12)7F - PINAL " e v T |__ 72 I 22z
13)V3TPD - VOL OF GA3 SANPLTD, ML, 8.7.P. 1__2¢272. %5 __ | /c345 | Jes&/. 2 __
18)22 - STACI GAS TmTHPZRATYRE, DI F | 1 I} ——
15)PCT 7 - STACK GAS :'0ISTURE, PCI V0L 1 1__ | .
15)Q57P0- SCX GAS FLOV RIT,CYU FT/MIL,STP | 1 Lo
17)HF02 - JASS OF {02 If SANPLE,G:Ix1,0Z6 1|__ 264 l_zse_____|_ 333 ____.
18)IILLIGRAIS J02/CU METZR, STP | 4574 l_z82.2 | zco,5
19)L35 o2 /CU FT , STP lo.gexiw 2 |o.99x10°5 | fo2dx18 >
20)PARTS PI3 NILLION OF H02, STP 1 527 1_%1.9 l_¢o4.5
21)L35 402/320UR 1 1 1 _
22)3TY'S PLR IOUR INEUT 1 e b
23)L35 JO2/UILLION 3TU . 1 1 1

aE .E o - aaE -
s " '. .

VSTPD = (17.71) x (VF-VA) x[((28-PT)+TF)-((P8-PI):7I)]
HG §O2/CU TR = (35.31) x (#i102) + (V5TPD)
LBS i102/CU FT = (6.2575)x (ii102) + (VSTPD)

. P, I, = (8.408C6) x (L3S X02/CU FT)

L3S 702/ POUR

{60) x (gSTPD) x (L3S N02/CU FT)

. L3S FO2/:ILLIOKR 77U = (LBS 02/33) + (JIILLIOY 37U JZR , INPUT)
S*25 . Tu D wwD3Y¥s 70 DEGREDS Foe 29,02 ITUCHES WIRCURY= %% -



. oY S0UaCh LUISeION IEIT DATA
TZ5T LUMBER -
PLALT IAIE -
S0URCE T257% -
TYPE OF PLAIT -
. COHTR0OL ENUIPIEID-
POLLUTAIT SANPLID-
_l L L - Ava.
. 1)RUI NUIBER j R, ) i
2)DATT 1l 5-3-24____1 | e
I 3)°IiE 1 /235 71 1 —
_\ 4)FLASY HUMBEIR el 1 1 ——
‘ 5)VF - PLASXK .AID VALYE VOLUIZ, L 17952~ ™7 1 _
' 6)VA - A350R3ING SOLUTION VOLUMNE, L 1 s - 1 1 _
. 7)P53 - BARQNDTRIC PRES55U2D, Id 3G 1_30. 2z | T
: 8)P5 - STACK PRTSSURE, IN HC 1" 20 2 1 O T
I 9)YPI - INITIAL PLASH VACYU!t, II 16 1 2. 7 1 1 T
B 40)PF - FIDAL ' X Ve V2.2 i ] o
11)PI - INITIAL FLASK TENPERATURE, DEG P | 844 I S
l 12)8F - FINAL e ' " te 1 722 1 | _
13)V3TPr - VOL OF GA3 SANPLCD, ML, 8.7.2, | /S57¢.7_ _ _{ e
i8)22 - SPLC: GAS TEMPIRATURE, DTG F 1 1 L ———
18)PC0F 7 - STACX GAS MOISTURE., 2CT VOL 1 1 T T
18)28020- 80X GAS FLOV RTID,CU Pr/MIR,STP | ___1 1 ]
17)HE02 - JASS OF 102 I SAMPLET,Giix1.056 | _ 224 1 1o ]
18)ILLIGRALIS 302/CY NETZR, STP : 1 7. s 1 1 ————.
' 19)L3S 02 /CU FT , STP {o. 9/ ns0°5 | I
20)PARTS PIR NILLION OF N02, STP 1__z/5.2 1 ] -
24)L335 i02/70UR 1 | 1 )
' 22)37Y'S DPLR JOUR INFUT 1 [ L.
W 23)7555 02/0ILLI00 3TU . 1 1 1 ]
' VSTPD = (17.71) x (VF-VA) x[((PB-27):0F)-((PB-2I):71)]
. MG WO2/CY TR = (35.31) x (¥J02) & (VSTPD)
~ . LBS N02/CU FT = (6.2E75)x (i1102) = (VSTPD)
' >, P, M. = (8.U0BL6) x (L2S X02/CU FT)
. LBS #02/ 7OUR = (60) x (LSTPD) x: (L3S N02/CU FT)
. LBS HO2/JILLION 3TU = (L3S J02/33) & (JILLIOY 37U [HR , INPUT)
'“I:IE".'—E. P w2DR¥, 70 DSGRELS Fa 20,92 INCHES HZRCURY#%w -



|
l
'| ‘ ..
1 TABLE
l SULFUR DIOXIDE
. EMISSION DATA
. PLANT  Doe  Coemcne Fleerae Jears
STACK M. Lime Kuw
ll .
' Run No. / Z 3
_ | Date #f30/74 S/2/27 5/3/7%
.I Time of Sample 1625-/%855 yso0=~/5Z35 O9Y5 =130 §
' Barometric Pressure, "G 30.2% 30.2 0 30,0
_Stack pressure, "HG 30.2¢ 30.20 30.0
l Final Meter Reading, FT3 G ¢ 3, /79 P72,400 75/, 5¢S
' Initial Heter Reading, FT° 940,000 965300 975,500
Average Meter Temp. °F g2.4 G gerno TG  lomttt™S
' Average Stack Temp. °F 374 3¢é7 367
) Gas Volume Sampled, FT3, VSTPD | B
S0 conc.,LB/FT> __ (CSO)
So2 Conc. , P.P.M. (ppM)

“% YSTPD = Dry,

G I S S 4B tE e

29.92 "HG, 70°F

(Tstd

VSTPD = Vi -

Pbar
Pstd
LB-L

- | -5 ——
€50 = (7.05 x 107> X o5

)

(VT-vTB) (N) (Vsoln)
- ~VA_

-

PPM = CSO x 6041500

VMSTD
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SQURCE rMISSIOoN TEST DAT4
. Single Point Comparati Tests
TLST NUMBER -
I PLANT DAIF -
) SOURCE TRSTED -
TYPF OF PLANT -
CONTROL EQUIPMENT-
l POLLUTANT SAMPLED-
_ ' In Stack EPA 5
' Filter Train Train _
. 1RO FUHBTR 11 1 l
. 2)DATE 1572778 _15/02/74 [
' 3)TIMF BLGAN. Li2:20 __ _112:20 J
- 4)TIME END L153520 _____115:20 -
: 5)T - NET TIME OF TrST, MINUTES 1380 1180 .l ]
l ©)PB- BAROMETRIC PRESSURF, IN HG l30.2 _____.130.2 S
7)PS- STACK PRESSURE, Il PG 130.2 30,2 J
' )L~ GAS MTR ORIFIC'E PRLSS DROP, ''H20 |1.48 1.u8 J
5)0i1 -GAS METER AVG TEMP, DEG F 11004 192.7 | J
l 10)Ve ~TOTAL 120 COLLFCTED, ML 1273.5 _____|]618.2 —— ]
- 11)VUV-VOL 1120 VAPOR COLL.,CU FT ,STP 112,9€ 129.35 -
12)Vit -VOL DRY GAS SAMPLED,CU FT ,MTR COWD |72.001 _ __1120.u27 ) I ——
l 13)VSTPp-VOI, DRY GAS SAMPLED,CU FT,STP | 68,982 ___[116.897€
14)i/(PCT)-STACK GAS MOISTURE ,PCT VOL | 15.€6__ 20.1 —_—
15)7S- AVG STACK GAS TCHPFRATURE, DEG F 400 _ 400 -
. 16 )702-STACK (AS 02, PCT VOL lio.u __ _Ji0.4 oo -
17) 02-8STACK GAS 02, '' ! 187 ____ 9.7 i
18) CO-STACK GAS (€O, '*' ! 0 0 - .
19) N2-STACK GAS N2, '' 't - 179.¢ 179.9 J
' 20) FA-STACK GAS EXCFSS AIR, PCT VOIL Leu, 8L, |
21)MD - STACY GAS MOLFECULAR WEIGHT, DRY . 30.05 30.05 —
22)MS - STACK GAS MOLECULAR WGHT ,STK COND | 28,15 27.63 1 i
' 23)GS - STACK GAS SPLCIFIC GRAV ,REF AIR | 0.97 10,85 -
' 24) H - AVG SQUARE ROOT VEL HEAD,'' H20 | 0. 380 0.383 .
25)AVG SQUARE ROOT(STK TEMPxVEL HEAD) 111.2¢1 11.228 )
l 26)CP - PITOT TUBE CORRECTION FACTOR 10.83 10.83 1 J—
27) U - STACK GAS VRLOCITY, FT/MIN 1642,8 1653.2 .
28) AS- STACK ARFEA, SOUARF FEFT 50,27 50,27 ;
29)AS'- EFFFCTIVE STACK AREA, S0 FEFRT 150.27 20.27 -
' 30)aS - STK GAS FLOW RT,CU FT/MIN,STK CND 82585 83105 .
© . -31)QSTPD-STK GAS FLOW RATE,CU FT/MIN,STP [M32u4_ {41326 - .
. 32)DN - SAMPLING NOZZLE DIAMETER, IN 10.375 0.375 .
l 33)AN - SAMPLING NOZZLE ARFA, S0 FT 0.00077 0.00077 .
: 34)PCT .ISO-ISOKINFTIC SAMPLING, PFRCENT 58,1 103 -
“xxx5, T, P, <»DRY, 70 DEGREES 3952 INCHFS MRRCURT*»%
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SQURCE [UISSION TEST QéTé
l SINGLE POINT COMPARISON TEST
TEST NUMBER -
' PLANT NAUFR -
_ SOURCE TESTED -
TYPE OF PLANT .
" CONTROL FQUIPMENT-
. POLLUTANT SAMPLED-~
IN-STACK
l EPA 5 TRAIN  FILTER TRAIN
| IYRUN FUMBRLR - 1 _2 lo__2 .
. 2)DATE 1573774 l szaszu !
l 3)TIUF BEGAN liozoo, _____1.10:00. o i
5)TIME EHD | ST BTSN S —
, 5)F - NFT TIME OF TRST, MINUTES lase o __.l.le0 i
|l G )PB- BAROMETRIC PRESSURF, IN HG 139 . aa_______ﬂ_-____-___J
_ 7)PS- STACK PRESSURE, II HG l3o_____ -30 -
)i~ GAS MTR ORIFICE PRESS DROP, ''H20 1063 1 9 51 L i
: 3)2H -GAS METER AVG TEMP, DEG F 196 loge.2 -l -
ll 10)VC -TOTAL F20 COLLPCTED. ML 1os .4 ______l su7.3_ )
11)vuv-voz 1120 VAPOR COLL.,CU FT,STP Lu.52 280l
)Vt -VOL DRY GAS SAHPLED,CU FT,MTR COND 139.875.____l_2s.121 N ——
l' 13 )V52PD-TOL DRY GAS SAMPLLD,CU FT,5TP 138,362 ____1 92, 363 n-l_ e
14)i/(PCT)-STACK GAS MOISTURE,PCT VOL [ 10.5_______l_21.8 ——
15)7S~ AVG STACK GAS TEMPFRATURE, DEG F 410 L1Q —
' 16)702-STACK GAS €02, PCT VOL 130 el 10 .
_ 17) 02-STACK GAS 02, '* ! 1S __l_a.sg i
' 18) CO-STACK GAS (€O, '' ! 0 Q -
- 19) N2-STACK GAS N2, ‘' ! 80,2 l_sa.2 i
II 20) rA-STACK GAS EXCFSS AIR, PCT VOL 85 . 85 i
21)MD - STACK GAS MOLRCULAR WEIGHT, DRY. 128.99 29.99 .
22)M5 - STACK GAS MOLECULAR WGHT ,STK COND | 28.73 27 36 J
23)6S - STACK GAS SPELCIFIC GRAV,REF AIR  10.99 Q.ou -
24) H - AVG SQUARE ROOT VEL HEAD,'' H20  |0.398 0,398 ——
25)AVG SQUARE ROOT(STK TEMPxVEL HEAD) 111,744 R T ———
26)CP - PITOT TUBE CORRECTION FACTOR 16.83 Q.23 _
27) U - STACK GAS VELOCITY, FP/MIN 17015 178381 ,
28) AS- STACK AREA, SQUARF FEET [ 5027 __ 50.27 .
29)AS'- EFFFCTIVE STACK AREA, SO FEET 50.27 8027 -_
30)asS - STK GAS FLOW RT,CU FT/MIN,STK CND | 85533 876u1 —
_ -31)QSTPD-STK GAS FLOW RATE,CU FT/MIN,STP 15E737 y179u ?
32)DN - SAMPLING NOZZLE DIAMETER, IN 10.375 Q. 375 ]
33)AN - SAMPLING NOZZLE AREA, S50 FT 0.00077 1 o.0c0zz__1 .
3u)pPCT .ISO-ISOKINFTIC SAMPLING, PFRRCENT 33.6 l.go.8 1 .
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