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9780 South 5200 West

Y INTERSTATE BRICK e e
-y

(800) 233-8654
FAX (801) 280-5220

Date: 8/13/96

Brian Shrager

l.l
l Environmental Engineer
" -

: Midwest Research Institute
Suite 350

401 Harison Oaks Boulevard
Cary, NC 27513-2412

RE: Information you requested in your letter of July 18, 1996 (includes: this letter, summary sheet, 2 test
reports),

._,-L_ .

Dear Mr. Shrager:

Attached please find the information you requested.

-

Interstate Brick has two scrubbers in operation. A Medium efficiency wet scrubber and a high efficiency wet
scrubber. The medium efficiency scrubber is attached to a top fired, 48 wide, 16 high, natural gas fired tunncl kiln
(kiln no. 4). The high efficiency wet scrubber is attached to a top fired, 36 wide, 14 high, top fired, natural gas
fired tunnel kiln (kiln no. 3). Both scrubbers use a soda ash/water solution as the reagent.

- -

The medium efficiency scrubber consists of an rectangular, arched roofed, structure which looks similar to a
greenhouse except that it is made of face brick. The gas follows a U-shaped path up one end and back down the
other. A center separation wall in the middle and several baffle walls add residence time inside the scrubber. The
gas is contacted by spray nozzels as it passes through the scrubber. The gasses then exit up an 80 fi. brick stack.
The soda ash water solution is recirculated between the scrubber and a pond. Soda ash is added to the pond at 2
rate sufficient to hold pH 7.

The high efficiency scrubber is a FRP (fiberglass reinforced plastic) packed tower type with a 7' diameter, 11° long,
horizontal, co-current quench section lined with carbon brick attached to it. The gas travels horizontatly through
the quench and is cooled from approximately 480 down to 130 deg. F. The gas then flows upwards through a 12’
diameter vessel filled with 5' of random dump packing, thorough a fixed blade chevron style demister. The vessal
then reduces down to a 5 fi. diamcter, 30 fi. high stack. The scrubber and stack resemble a coke botile in shape
with an approximate height of 60°. The bottom of the scrubber vessal holds a reservoir of reagent that is
recirculated through the packing and quench section. A soda ash water solution is added to the reservoir to
neutralize pH.

Please do not use the test results for line 3 kiln inlet to scrubber done December 1994 because the flow rate was
later found to have been in error. Please contact me if you have and further questions.

Sincerely,

John Hewitt, process engineer

CLAY DIVISION

H.C. MUDDOX: 4875 Bradshaw Road e Sacramento, CA 95827 e (B00) 776-1244 e FAX(316) 362-3182
INTERSTATE BRICK: 9780 South 5200 West ® West Jordan, Utah 84088 e (800) 233-8654 * FAX (801) 280-5220
GLADDING, McBEAN: 601 7th Street ® P.O. Box 97 e Lincaln, CA 95648 e (800) 776-1133  FAX (916) 645-1723
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Results of Stack Testing and percent sulfur and fluoride in clay mixes:

Kiln no. 4 Tested December 1994

inlet (Ib/hr.) Joutlet (Ib/hr) |efficiency |
PM10 not tested 8.75 n/a
HF not tested 2.12
SO2 68.68 11.82 82.7%
NOx 2.86 2,77 -.03%
co not tested not tested n/a
Kilnno. 3 Tested November 1995
inlet (Ib/hr.) |outlet (Ib/hr.) |efficiency
PM10 1.53 1.61 -0.05%
HF 29.25 0.02 99.93%
S02 258 0.07 96.72%
NOx 108 276 73.7%
CcO 36.14 3222 n/a
% of % sulfurin % flouride weighted weighted
Mix production mix in mix % sulfur % flouride
A 23.3% 0.0575% | 0.1309% | 0.0041% | 0.0093%
B 18.7% 0.0220% | 0.0946% | 0.0016% | 0.0067%
C 9.6% 0.0460% | 0.0872% | 0.0033% | 0.0062%
D 9.3% 0.1580% | 0.0765% | 0.0112% | 0.0054%
E 9.0% 0.1650% | 0.1003% | 0.0117% | 0.0071%
F 8.3% 0.1560% | 0.0916% | 0.0111% | 0.0065%
G 7.1% 0.0889% | 0.1000% | 0.0063% | 0.0071%
H 6.1% 0.0780% | 0.0684% | 0.0055% | 0.0049%
I 2.7% 0.1340% | 0.1252% | 0.0095% | 0.0089%
J 2.5% 0.0320% | 0.1261% | 0.0023% | 0.0090%
K 1.3% 0.0390% | 0.0985% | 0.0028% | 0.0070%
L 0.9% 0.1450% | 0.1113% | 0.0103% | 0.0079%
M 0.7% 0.0320% | 0.0682% | 0.0023% | 0.0048%
N 0.6% 0.0660% | 0.1206% | 0.0047% | 0.0086%
weighted % sulfur and fiouride in brick 0.0866%  0.0994%
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CERTIFICATION OF REPORT INTEGRITY

AMERICAN ENVIRONMENTAL TESTING COMPANY, INC. (AET) certifies:

1. That every effort was made to obtain accurate and representative data within the
guidelines established by:

A The U.S. Environmental Protection Agency Code of Federal Regulations (CFR)
Title 40, Chapter |, Part 60, Appendix "A", Methods 1-5 inclusive, Method
6C, Method 7E, Method 9, Method 10, Method 13B and Method 201A/202.

B. The U.S. Environmental Protection Agency "Quality Assurance Handbook for
Air Pollution Measurement Systems".

2. All of sampling and analysis performed for the compiiance test reported herein were
carried out by myself or under my supervision.

3. The results obtained are accurate and authentic.

A

J

oL Y.

Rick P. Hawkins J. Paul Benson
Method 201A Crew Supervisor CEM Crew Supervisor

| have reviewed all testing details and methods on which the results of this test are based. | find
them to be accurate within the limits of the applicabie methods.

V. Brent Benson
Technical Director
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"EMISSIONS SURVEY FOR S0,, NO,, CO, HF AND PM;q EMISSIONS CONDUCTED

ON INTERSTATE BRICK COMPANY'S KILN NO. 3 SCRUBBER,
LOCATED IN WEST JORDAN, UTAH"

1.0 I[ntrod ion

1.1 Test Purpose

At the request of [nterstate Brick Company's, Mr. John Hewitt, American
Environmental Testing, Inc., (AET) conducted a series of Emissions Testing for
sulfur dioxide (8O5), oxides of nitrogen (NO,), carbon monoxide (CQ), hydrofluoric
acid (HF) and PM,4 emissions at Interstate Brick Company's West Jordan Facility.
These tests were accomplished October 31, 1995, The individual sources and the
emissions that were quantified are listed below:

Source Emissions to be Tested
Kiln No. 3 Scrubber - Inlet 802, NOx, CO,HF & PMyg
Kiln No. 3 Scrubber - Qutlet 802, NO,, CO, HF & PMqq

On October 27, 1994, The Utah Department of Environmental Quality (UDEQ) issued
the Interstate Brick Company an "Approval Order" for their West Jordan Facility. A
copy of the permit is attached as Appendix "A". In the permit, conditions were
established for various pollutants emission levels and criteria were set for testing to
verify compiiance with these limitations.

The UDEQ set the following emission limits in the Approval Order for the Kiln No. 3

Scrubber:
s Pollutant Emissi Limitati
Kiln No. 3 Scrubber PM40 1.9 Ibs/hr
{Qutlet) 802 17.0 Ibs/hr
NO, 1.8 Ibs/hr
HF 1.5 Ibs/hr

CO Emissions Testing is for Title V purposes only. There is no set emission
limitation.

Because of excessively high temperatures in the Inlet of the No. 3 Scrubber and
liquid droplets present in the gas stream of the Outlet of the No. 3 Scrubber at the
sample port location. AET tested using EPA Method 5 and 202 to quantify particulate
emissions (considering all particulate capiured to be PM4q) at both focations.

Mr. Hewitt, requested that AET prepare a "Pretest Protocol” to submit to the UDEQ
outlining the required tests. The protocol, without the calibration data is presented
in Appendix "B".




AET performed Compliance Emissions Testing as set forth in the Code of Federal
Regulations (CFR), Title 40, Chapter [, Part 60, Appendix "A". The following
methods were used to conduct the emissions testing:

Method 1 - " Sample and Velocity Traverses for Stationary
Sources”
Method 2 - " Determination of Stack Gas Velocity and

Volumetric Fiow Rate (type "S" pitot tube)”

Method 3 - " Gas Analysis for Carbon Dioxide, Oxygen, Excess
Air and Dry Molecular Weight”

Method 4 - " Determination of Moisture Content in Stack Gases”

Method 5 - "Determination of Particuiate Emissions and Back-
half Condensables from Stationary Sources”

Method 6C - " Determination of Sulfur Dioxide Emissions from
Stationary Sources" (Instrumental Analyzer
Frocedures)

Method 7E - " Determination of Nitrogen Oxides Emissions from
Stationary Sources” (Instrumental Analyzer

'* Procedures)
Methed 10 - " Determination of Carbon Monoxide Emissions
from Stationary Sources” (Instrumental Analyzer

l, Procedures)
3 Method 13B - " Determination of Hydrofluoric Acid from

I Stationary Sources”

Method 202 - "Determination of Condensables Particulate

Emissions from Stationary Sources”

.

2.0 Summary of Resulls
2.1 EM,q Emissions (EPA 5/202)

—

The emissions data accumulated for PM 4, emissions during the October 31, 1995
Compliance Testing is summarized in Table 2.1.1 for the Kiln No. 3 Scrubber tniet
and Table 2.1.2 for the Scrubber Qutlet.

-}
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Table 2.1.1

(PM4o Emissions Summary)

Kiln No, 3 Scrubber Iniet

Test

DSCF

Emissions Rates

Collected Ibs/hr gr/dscf
_— |

1 40.3740 1.5714 0.0097

2 38.1693 1.5581 0.0088

3 37.2603 1.4645 0.0094
e e P ———————

Average = 38.6012 1.5313 0.0087

Table 2.1.2

(PMy o Emissions Summary)

Kiln_No, 3 Scrubber Outlet

E = - -_ - —_— ! _-,

Average =

DSCF |
Collected

Emissions Rates

Ibs/hr | gr/dsct

49.2786 1.5803 0.0103
45.2297 1.7841 0.0125
45.0035 1.4663 0.0102

45.503¢

1.6102

m

0.0110

The average PM;q emission of 1.6 Ibs/hr is 84.21% of the allowable ceiling level

of 1.9 Ibs/hr.




2.2 S0, Emissions (EPA 6C)

The emissions data accumulated for SO, emissions during the October 31, 1995
Compliance Testing is summarized in Table 2.2.1 for the Kiln No. 3 Scrubber Inlet

and Table 2.2.2 for the Scrubber Qutlet.

Table 2.2.1

(SO, Emissions Summary)

—Kiin _No. 3 Scrubber iniet

Test Emissions Rates

Average = " 140.63

25.799

Table 2.2.2

(SO, Emissions Summary)

Kiln_No. 3 Scrubber Outlet

Emissions Raies

0.34

ibs/hr

0.080
0.057
0.057

The average measured SO, emission concentration for the Kiln No. 3 Scrubber Outlet
was 0.065 Ibs/hr, which is 0.38% of the UDEQ permitted aliowable ceiling of 17.0

Ibs/hr,
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2.3 NO, Emissions (EPA 7E)
The emissions data accumulated for NO, emissions during the October 31, 1995

Compliance Testing is summarized in Table 2.3.1 for the Kiin No. 3 Scrubber Inlet
and Table 2.3.2 for the Scrubber OQutlet.

Table 2.3.1

(NO, Emissions Summary)

Test Emissions Rates
ppm lbs/hr

10.697
10.191
10.637

—_— |

Average = " 79.55 10.508

Tabile 2.3.2

(NO, Emissions Summary)

Kiln No. 3 Scrubber Outlet

Test r Emissions Rates

The average measured NO, emission concentration for the Kiln No. 3 Scrubber Outlet

was 2.76 lbs/hr, which is 153.33% of the UDEQ permitted allowable ceiling of 1.8
tbs/hr
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2.4 CO Emissions (EPA 10)

The emissions data accumulated for CO emissions during the October 31, 1995
Compliance Testing is summarized in Table 2.4.1 for the Kiln No. 3 Scrubber Inlet

and Table 2.4.2 for the Scrubber Qutlet.

There were no limitations set for CO Emissions by the UDEQ. Testing was for Title V

purposes only.

Table 2.4.1

(CO Emissions Summary)

_Kiln No. 3 Scrubber Inlet

Test Emissions Rates
ibs/hr

Average = [l 448.55 36.741

Tab 2.4
{CO Emissions Summary)

Kiln _No. 3 Scrubher Qutlet

Test " Emissions Rates
Ibs/hr

36.045
409.35 29.884
30.735

Average =




2.5 HF Emissions (EPA 13B)

The emissions data accumulated for HF emissions during the October 31, 1995
Compliance Testing is summarized in Table 2.5.1 for the Kiln No. 3 Scrubber Inlet
and Table 2.5.2 for the Scrubber Qutlet.

Table 2.3.1

(HF Emissions Summary)

-J !

(bs/hr

0.00834
0.00720
0.00673

0.00742

The average measured HF emission concentration for the Kiin No. 3 Scrubber Outlet
was 0.016¢ Ibs/hr, which is 1.13% of the UDEQ permitted allowable ceiling of 1.5
bs/hr.
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2.6 Visible Emjssion Opacity (VEQ)

VEO's were taken simultaneously with each of the EPA Method 5/202 runs for the
Kiln No. 3 Scrubber Qutlet. Averages for the three (3) runs are given in Table
2.6.1.

le 2.6.1

(Visible Emissions Opacity Summary)

| Average = H 1.45

The average VEO reading of 1.45% for theKiin No. 3 Scrubber Outlet was 7.25% of
the allowable ADEQ ceiling level of < 20%.

3.0Source Qperations
3.1 Geperal Plant Operations

The manufacture of brick and related products such as clay pipe, pottery and some
types of refractory brick involves the mining, grinding, screening and blending of
the raw materials, and the forming, cutting or shaping, drying or curing, and firing
of the final product.

Surface clays and shales are mined in open pits. Most fine clays are found
underground. After mining, the material is crushed to remove stones and is stirred
before it passes onto screens for segregation by particle size.

To start the forming process, clay is mixed with water, usually in a pug mill. The
three principal processes for forming brick are stiff mud, soft mud and dry press.
In the stiff mud process, sufficient water is added to give the clay piasticity, and
bricks are formed by forcing the clay through a die. Wire is used in separating
bricks. All structural tile and most and most brick are formed by this process. The
soft mud process is usually used with clay too wet for the stiff mud process. The ciay
is mixed with water to a moisture content of 20 to 30 percent, and the bricks are
formed in molds. In the dry press process, clay is mixed with a small amount of
water and formed in steel molds by applying pressure of 500 to 1500 pounds per
square inch,
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Wet clay units that have been formed are almost completely dried before firing,
usually with waste heat from kilns. Many types of kilns are used for firing brick,
but the most common are the downdraft periodic kiln and the tunnel kiln. The
periodic kiln is a permanent brick structure with a number of fireholes where fuel
enters the furnace. Hot gases from the fuel are drawn up over the bricks, down
through then by underground flues, and out of the oven to the chimney. Although
lower heat recovery makes this type less efficient than the tunnel kiln, the uniform
temperature distribution leads to a good quality product.

Production Data during the testing period was given to AET by Interstate Brick
Company and is attached as Appendix "C".

4 .0Sampling and Analysis Procedures
4.1 Emissions Testing

A EPA Methed 1; sample and velocity traverses for stationary sources.

Figure 4.1.1 is g diagram of the Kiln No. 3 Scrubber Inlet Stack. This reference
method requires the tester, due to stack geometry, to sample for particulate and
velocily at iwenty (20) separaie iocations in the stack, five (5) per traverse, in
four (4) separate ports. The location of these points relative to the stack are
given in Table 4.1.2.

Figure 4.1.3 is a diagram of the Kiln No. 3 Scrubber Qutlet Stack. The reference
methods require the tester, due to the stack geometry, to sample for particulate
and velocity at twenty-four (24) separate locations in the stack, twelve {12)
per traverse, on diameter lines 90° apart from one another. The location of these
points relative to the stack are given in Table 4.1.4.

EPA Method 3; for gas analysis of carbon dioxide, oxygen, excess air, and dry
molecular weight.

This reference method requires that a gas sample be exiracted from the stack for
analysis concurrently with each of the runs. The integrated gas sample is then
analyzed via an orsat for carbon monoxide, carbon dioxide and oxygen. The
nitrogen value is obtained by difference.

Results from these determinations are included in Appendix "D" with the field and
laboratory data forms for each individual source.

EPA Method 2, 5 & 202 Combined; for the determination of velocity, particulate
matter, PM4, emissions/back-half condensables and volumetric fiow rate from

stationary sources.

To evaluate compliance with the PMyq limitation specified in the "Approval
Order", AET had to test using methodology consistent with the above referenced
methods. Data from the three (3) separate runs, which constitute a single
compliance test, are summarized in'Table 4.1.5 for the Tunnel Kiln No. 3 Inlet
and Table 4.1.6 for the Tunnel Kiln No. 4 Outlet.
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Interstate Brick Company's Kiin No.
Scrubber Inlet Stack Diagram

Figure 4.1.1

Sample Ports 15" Long
40" 1.D.

® 6 60 6

1

A=251" =523 Diameters B =120"= 2.5 Diameters




Interstate Brick Company's Kiln No. 3

=

Scrubber Inlet Traverse Point Locations
Table 4.1.2
48"
y g
r aad
5 10 15 20
4 -1 14 19
3 8 13 18
48" - L] [ ] [
2 7 12 17
1 6 . 11 16
- . . . 96"
I 4.8"
L

=

Sample Point

=) = =

Sample Ports are 15" Long

Distance from outside of Port

1,6,11,16
2,7,12,17
3,8,13,18
4,9,14,19

5,10, 15, 20

19.8" =19 3/4"
29.4" = 29 3/8"
39.0" = 39"

48.6" = 48 5/8"

58.2" =58 1/4"

-11-




Interstate Brick Company’'s Kiln No. 3
Scrubber Outlet Stack Diagram

Figure 4.1.3

e

A = 980" = 1.63 Diamters

Sample Ports are
90° Apan with
6.0" 1.D.
6.0" Long

—v—t

B = 264.0" = 4.4 Diamters

8 foot of packing with Chevron
Mist Eliminators

Flow




AMERICAN ENVIRCNMENTAL TESTING, INCORPORATED
565 So. Birch Drive 801-266-7111
Spanish Fork, Uiah 846860

Table 4.1.4

TRAVERSE POINT CALCULATIONS

Plant; Interstate Brick Company
Date: 10/31/95

Sampling Location: Kiln #3 Scrubber Outlet

Inside of far wall to outside of

port (distance, X) _66,0"

ide o ida

port (distance, Y) 8.0
Stack 1D, 60,0" = 19.63 ft squared

Traverse Percent of Stack L.D. Product of Distance Traverse Point
Point Stack LD. inches col. 2 &3 Y Location from
Number (to 1/8 in) outside of ports

{sum of columns
48 5)
1&13 2.1 60 1.26 6.0" 7.26 =7 1/4"
2% 14 6.7 80 4.02 6.0" 10.02 = 10.0"
3&15 11.8 60 7.08 6.0" 13.08 = 13 /8"
4 %16 17.7 60 10.62 6.0 16.62 = 18 5/8"
5&17 25 60 15 6.0" 21.0=21.0"
6 &18 35.6 60 21.36 6.0" 27.36 = 27 3/8"
7&19 64.4 60 38.64 6.0" 44.64 = 44 5/8°
8&20 75 60 45 6.0" 51.0"
9&21 82.3 60 49.38 6.0" 55.38 = 58 /8"
10 & 22 88.2 60 52.92 6.0" 58.92 = 58 7/8"
11 & 23 93.3 60 55.98 6.0" 61.98 = 62.0"

64.74 = 64 /4"
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AMERICAN ENVIRONMENTAL TESTING, INCORPORATED
565 So. Birch Drive 801-266-7111

Spanish Fork, Utah 84660

TABLE 4.1.5

" (FIELD AND LABORATORY DATA SUMMARY)

Ptant; Interstate Brick
Source: Kiln #3 - Outlet

Type: EPA Method #5
Date: 10/31/95

Symbol

Description

Test #2

vm

Volume dry gas
sampled @ meter
conditions
Barometric Pre:
Average Pres

orifice meter
Average gas
meter temp
Meter Coefficient
Total H20
collected, impingers
& silica gel

Nozzie Dia.
Stack Temp

Velocity head
of stack gas
Pitot Tube
Coefficient
Static Pres
Absoclute Pres
Area stack
Stack in inches
Net time
of test
Mn Total

51.271
54.860

25.35
1.7546




AMERICAN ENVIRONMENTAL TESTING, INCORPORATED
565 So. Birch Drive 801-266-7111
Spanish Fork, Utah 84660

TABLE 4.1.6
(FIELD AND LABORATORY DATA SUMMARY)

Piant: Interstate Brick
Source; Kil = Inle
Type: EPA Method #5
Date: 10/31/95

-

Symbo}

Descripticn

vm

Units

Volume dry gas
sampled @ meter
conditions
Barometric Pre:
Average Pres
drop across the
orifice meter
Average gas
meter temp
Meter Coefficient
Total H20
collected, impingers
& silica gel

Nozzle Dia.
Stack Temp

Velocity head
of stack gas
Pitot Tube
Coefficient
Static Pres
Absolute Pres
Area stack
Stack in inches
Net time
of test
Mn Total

Ft3
lso

"Hg abs
"Hz20

3.5
14.6
81.9

0.312
1006.15
546.15
0.5395

0.8696

-0.18
25.40
15.999
54.16
60

3.7
14.3
82
0.312
99345
533.45
0.5226

0.86%6

-0.18
25.33
15.999
54.16
60

3.4
14.9
81.7

0.312
1004.65
544.65
0.5205

0.8696

-0.18
25.29
15.999
54.16
60




The original laboratory and field data accumulated at the test site are presented
in Appendix “D". Orsat and laboratory weight forms are hand written on site as
the data is generated. ’

Particulate (PM{g) and velocity measuremenis, required in the applicable
reference methods, are generated in the fieid by computer. These forms are also
included in Appendix "D" for each of the three (3} runs that comprise a
compiiance test. Compliance criteria is calculated using computer and hand-
written field forms and are summarized in Table 4.1.7 for the Tunnel Kiln No. 3
tnlet and Table 4.1.8 for the Tunne! Kiln No. 4 OQutlet.

A copy of the example calculations are attached as Appendix "E".

Figure 4.1.9 is a schematic of the sample train used to obtain the field data. A
stainless steel probe liner was used for the testing. The glass fiber filters used
in the train are 99.85% efficient on 0.3 micron particles and have no organic
binders (Andersen P-3710). These filters are tared before use and after the test
to determine particulate loading. Filter weights and particulate in the acetone
washes of the glassware and probe ahead of the fiiter constitute the total
particulate catch. The probe and filter are kept at 248°F * 25° during sampling.

Moisture in the stack gases is collectad b)’ keep"‘g the |mn|nnnre in the qamnln

train below 68°F wnth an ice bath. The "back-half" of the mousture samphng
train contained the following impingers:

Impinger
Number Contents Amount Parameter Collected
1 Deionized Water 100 ml Moisture
2 Deionized Water 100 ml Moisture
3 Empty  cee---- Moisiure
4 Silica Gel @200 g Moisture

Prior to doing the EPA Method 5 /202 tests, AET ran a pretest cyclonic flow
determination in the exhaust stacks per EPA Method 2 criteria. Sources are
testable if the average flow rate varies less than 20° from parallel to the vertical
stack. The average Angle (°) was found to be 1.91° for the Kiin No. 3 Scrubber
Qutlet. The Field Form for cyclonic flow is included in Appendix "D" with the
Field and Laboratory Data.

On all tests for PM;4y Emissions, the sampling train was leak-checked at the
nozzle at 15 inches of vacuum (Hg), and the reading recorded on the computer
forms. This was done to predetermine the possibility of a diluted sample. After
each test is complete AET conducts a final leak check to insure sample integrity.
Those values are also included in the computer printouts. Before and after each
test, the pitot tube lines were checked for leaks under both a vacuum and
pressure. The lines were also checked for clearance and the manometer was
zeroed before each test. These leak checks are shown on the computer forms for
each run in Appendix "D".

EPA Method 6C, 7E and 10; for SOp, NO, and CO emissions from stationary
sources (Instrumental Analysis Procedures)

-16-




AMERICAN ENVIRONMENTAL TESTING, INCORPORATED
565 So. Birch Drive 801-266-7111
Spanish Fork, Utah 84660

TABLE 4.3.7
{CALCULATED COMPLIANCE CRITERIA)

Plant: Interstate Brick
Source: Kiln #3 - Intlet
Tvpe: EPA Method #5
Date: 10/31/95

SYMBOL DESCRIPTION UNITS Test #2 Test #3

Vm std Volume dry gas dscfm 0.6362 0.6210
sampled @ standard dscf 38.1693 37.2603
Conditions
Vw gas Volume water scf 2.8571 2.9842
vapor collected @
standard conditions
Proportion by
volume of water
vapor in gas stream
dimensionless
Dry molecular  |b/lb mole 29.144 29.164 29.14
weight
Wet molecular  |b/lb mole 28.3871 28.3865 28.3139
weight
Stack gas ft/sec 47.3805 45.6738 45.8357
velocity
Volumetric flow ft3/hr 1.133 1.1011 1.0856
rate dry basis x E +6 xE +6 x E +6
standard conditions
isokinetic % 107.424 104.5039 103.4652
variation
Conc. Particulat: * Ib/scf 6.2912 6.4188 6.1191
matter in stack xE -4 xE-4 xE-4
gas dry basis
Emission rate *  Ibs/dscf 1.3869  1.4151 1.349
xE-6 xE-6 xE-6
gr/dscf 0.0097 0.0029 0.0094
lbs/hr 1.5714 1.5581 1.4645

Ibs/hr 10.07 10.191 10.637
Ibs/hr 37.581 35.7 35.142
Ibs/hr 23.628 27.036 26.731
Ibs/hr 25.51 27.71 34.52




AMERICAN ENVIRONMENTAL TESTING, INCORPORATED
565 So. Birch Drive 801-266-7111
Spanish Fork, Utah 84660

: TABLE 4.1.8
{CALCULATED COMPLIANCE CRITERIA)

Plant: Interstate Brick
Saource: Kiin #3 - Qutlet
Type: EPA Method #5
Date: 10/31/95

SYMBOL, DESCRIPTION Test #1 Test #2 Test #3
Vm std Volume dry gas 0.6844 0.6282 0.6250
sampled @ standard 49.2786 45,2297 45.0035
Conditions
Vw gas Veolume water 7.936 9.494 9.1975
vapor collected @
standard conditions
Proportion by
volume of water
vapor in gas stream
dimensionless
Dry molecuiar  Ib/Ib mole 29.412 29.396 29.38
weight
Wet molecular  Ib/lb mole 27.8291 27.4189 27.4489
weight
Stack gas ft/sec 23.5423 22.8724 22.8384
velocity
Volumetric flow ft3/hr 1.0737 1.0028 1.0044
rate dry basis xE+6 x E +6 x E +6
standard conditions
Isokinetic % 101.7164 99.9607 99.2984
variation
Conc. Particulat: b/scf 6.6763 8.0699 6.6217
matter in stack xE-4 xE-4 xE-4
gas dry basis
Emission rate *  Ibs/dscf 1.4719 1.7791 1.4598
xXE-6 xE -6 xE-6
gr/dscf 0.0103 0.0125 0.0102
Ibs/hr 1.5803 1.7841 1.4663

Ibs/hr 2.34 2.948
Ibs/hr 29.884 30.735
Ibs/hr 0.057 0.057
Ibs/hr 0.016 0.0149
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The sample train used to extract and condition the stack gases for 8O,, NO, and CO
analysis is shown in Figure 4.1.10. SO, concentration is measured using a TECO
40A SO, analyzer. A TECO 10A NO, analyzer is used to determine the
concentration of NO, and CO emissions were determined by using a TECO Mode! 48
Gas Filter Correlation (GFC)} CO Analyzer. Three each 30 minute tests were run
for SOp, NO, and CO emissions. Individual data-logger sheets for each run are
included in Appendix "F". AET's CEM readings taken every minute for 30 minutes
are included in Appendix "G".

m

EPA Method 9; for visible emissions opacity.

During each of the EPA Method 5/202 runs on the Kiln No. 3 Scrubber Outlet,
AET had a certified VEO reader compile VEQ's every fifteen {15) seconds for six
(6.0) minutes.

Field VEQO forms and the readers current certification cards are included as
Appendix "H".

F. EPA Method 13B for the determination of hydrofiuoric acid (HF) emissions from
stationary sources as specified in Federal and State regulations.

Particulate and gaseous hydrofluoric acid are extracted from the stack
isokinetically using a modified EPA Method 5 sample train. Total fluoride is
determined on the filter, probe and prefilter glassware and in the back-halif
impinger water using a specific ion electrode.

¥

5.0 lit ontrol/Quality Assurance
5.1 Compliance Testing

Specific items used in the EPA approved sample trains require pretest and post-test
calibrations. The frequency of the calibrations and guidelines for procedural items
are delineated in the EPA's "Quality Assurance Handbook for Air Pollution
Measurement Systems".

For EPA Methods 1-5/202, 6C, 7E, 10 and 13B, the quality assurance guidelines
are intended to insure that the SOy, NO,, CO, HF and PM 4 emissions are quantified
in a manner consistent with the most stringent sampling criteria possible. AET
testing personnei are thoroughly trained in all aspects of the EPA required QA/QC
guidelines. The crew supervisor has certified at the fromt of this report that the test
crew adhered to those guidelines in the regulations applicable to the compliance
testing at Interstate Brick Company’'s West Jordan, Facility. There were no
deviations from prescribed methodology reported by the supervisor.

Calibrations for the sample nozzle, pitot tube, thermocouples, orifice, fiiter balance
and dry gas meter used to extract the sample at an constant sampling rate are attached
as Appendix "I".
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The main quality criteria that AET is required to fulfill for the EPA 5/202 emissions
testing is as follows:

Kiln No. 3 Scrubber_lInlet
1. Isokinetic Sampling Rate = 100 + 10.0%
AET Run Number Sampling Rate
107.43

1
2 104.50
3 103.47

Average = 105.13
2. Sampling Volume = > 31.8 DSCF
AET Run Number Sample Volume (DSCF)
40.37

1
2 38.17
3 37.26

Average = ' 38.60

All of the compliance test quality assurance criteria was achieved for this set of
tests. :

Kiln_No. 3 Scrubber Outlet
1. Isokinetic Sampling Rate = 100 + 10.0%
AET Run Number Sampiing Rate
1 101.72

99.86
3 99.30

Average = 100.33
2. Sampling Volume = > 31.8 DSCF
AET Run Number Sample Volume (DSCF)
49.28

1
2 45.23
3 45.00

Average = 46.50
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All of the compliance test quality assurance criteria was achieved for this set of
tests.

The CEM sample train was also leak checked prior to testing the Enterprise Engines.
The standards used for these tests conformed to EPA "Protocol 1" quality. Those
certifications are included in Appendix "1".

The main quality assurance criteria for EPA Method 6C requires that the following
items are met:

Kiln No, 3 Scrubber Injet

1. EPA Protocol 1 gas standards consisting of sulfur dioxide in nitrogen in the

following ranges for the span value of 0 to 100 ppm:
a Zerogas { < 0.1 ppm SO2}.

AET had a zero gas of purified N, that was < 0.1 ppm SO2.

b. Mid-level calibration gas with a sulfur dioxide concentration equivalent to
40 to 60 percent of the span value.

AET's mid-level calibration gas was 54.5 ppm, which was in the acceptable
range.

¢. High-level calibration gas with a sulfur dioxide concentration equivalent 1o
80 to 100 percent of the span value. '

AET's high-level calibration gas was 88.4 which was in the acceptable range.

The calibration gas certificates of analysis are included in Appendix "I".

2. Measurement System Performance Specifications

During the SO2 tests AET's measurement system is required to meet the following
criteria:

a. Zero drift for each run should be < 3.0% of the span value.

RunNo.1 - 0.06
RunNo.2 - 0.13
Run No.3 - 0.03

b. Calibration drift should be < 3.0% of the span value.

Zero Gas - 0.10
Mid-Level Gas - 0.20
High-Level Gas - 0.03




c. Calibration bias error for each run should be < 5.0% of the calibration gas

value.
Run No.1 - -0.985
RunNo.2 - -1.11
RunNo.3 - -0.93

AET met these conditions for the tests. These results are included in Appendix
lilil.
Kiln No. 3_Scrubber Qutlet

EPA Protoco! 1 gas standards consisting of sulfur dioxide in nitrogen in the
following ranges for the span value of 0 to 100 ppm:

a. Zerogas ( < 0.1 ppm S0O2).

AET had a zero gas of purified N, that was < 0.1 ppm SO2.

b. Mid-level calibration gas with a sulfur dioxide concentration equivalent to
40 to 60 percent of the span value.

AET's mid-level calibration gas was 54.5 ppm, which was in the acceptable
range.

c. High-level calibration gas with a suifur dioxide concentration equivalent to '
80 to 100 percent of the span value.

AET's high-level calibration gas was 88.4 which was in the acceptable range.
The calibration gas certificates of analysis are included in Appendix "I".
Measuremem System Performance Specifications

During the SO2 tests AET's measurement system is required to meet the following
criteria:

a Zero drift for each run should be < 3.0% of the span value.
Run No.1 -

Q.
RunNo.2 - 0.
0

10
10
RunNo.3 - .20

b. Calibration drift shouid be < 3.0% of the span vaiue.

Zero Gas - 0.10
Mid-Level Gas - 0.60
High-Level Gas - 0.20




c. Calibration bias error for each run should be < 5.0% of the calibration gas

value.
RunNo.1 - 0.20
Run No.2 - -0.30
RunNo.3 - 0.10

AET met these conditions for the tests. These results are included in Appendix

'l]ll.

The main quality assurance criteria for EPA Method 7E requires that the following
items are met:

Kiln_No. rubber_Inie

1. EPA Protocol 1 gas standards consisting of nitrogen oxide in nitrogen in the

following ranges for the span value of ¢ to 1000 ppm:
a. Zero gas ( < 0.1 ppm NOx).

AET had a zero gas of purified No that was < 0.1 ppm NOx.

b. Mid-level calibration gas with a nitrogen oxide concentration equivalent to
40 to 60 percent of the span value.

AET's mid-level caiibration gas was 525.5 ppm, which was in the acceptable
range.

¢. High-level calibration gas with a nitrogen oxide concentration equivalent to
80 to 100 percent of the span value.

AET's high-leve! calibration gas was 899.5 which was in the acceptable
range.

The calibration gas certificates of analysis are included in Appendix "I".

2. Measurement System Performance Specifications

During the NOx tests AET's measurement system is required to meet the following
criteria:

a. Zero drift for each run should be £ 3.0% of the span value.

Run No.1 - 0.04
RunNo.2 - 0.02
RunNo.3 - 0.01

b. Calibration drift should be < 3.0% of the span value.

Zero Gas - 0.00
Mid-Level Gas - 1.00
High-Level Gas - 0.06
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¢. Calibration bias error for each run should be £ 5.0% of the calibration gas

value.
Run No.1 - -1.04
Run No.2 - -1.23
Run No.3 - -1.48

AET met these conditions for the tests. These results are included in Appendix

i
Kiln No. 3 Scrubber Outlet

EPA Protocol 1 gas standards consisting of nitrogen oxide in nitrogen in the
following ranges for the span value of 0 to 100 ppm:

a Zero gas { < 0.1 ppm NOXx).
AET had a zero gas of purified No that was < 0.1 ppm NOx.

b. Mid-level calibration gas with a nitrogen oxide concentration equivalent to
40 to 60 percent of the span value.

AET's mid-level calibration gas was 53.4 ppm, which was in the acceptable
range.

c. High-levei calibration gas with a nitrogen oxide concentration equivalent to
80 to 100 percent of the span value.

AET's high-level calibration gas was 87.3 which was in the acceptable range.
The calibration gas cenrtificates of analysis are included in Appendix "I".
Measurement System Performance Specifications

During the NOx tests AET's measurement system is required to meet the following
criteria:

a. Zero drift for each run should be £ 3.0% of the span value.

Run No.1 - 0.30
Run No.2 - 0.50
RunNo.3 - 0.60

b. Calibration drift should be < 3.0% of the span vaiue.

~ Zero Gas - 0.20
Mid-Level Gas - 0.20
High-Level Gas - 0.10
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c. Calibration bias error for each run should be £ 5.0% of the calibration gas

vaiue.
RunNo.1 - 0.50
RunNo.2 - 0.50
. RunNo.3 - 0.40

AET met these conditions for the tests. These results are included in Appendix

i

The main quality assurance criteria for EPA Method 10 testing requires that the
following items are met:

iln N r r_Ini

1. EPA Protocol 1 gas standards consisting of carbon monoxide (CO) in nitrogen in
the following ranges for the span value of ¢ to 1000 ppm.

a Zero gas (< 0.1 ppm CO).
purified N2 that is <0.1 ppm CO.

b. Mid-level calibration gas with a carbon monoxide concentration equivalent to
approximately 30 percent of the span value.

AET's mid-level calibration gas was 324.0.
/
¢. High-level calibration gas with a carbon monoxide concentration equivalent to
approximately 60 percent of the span value.

AET's high-level calibration gases was 646.8 ppm.

a. Zero drift for each run should be < 3.0% of the span value; they were as
follows:

RunNo.1 - 0.07
AunNo.2 - 0.04
RunNo.3 - 0.04

b. Calibration drift for each test should be < 3.0% of the span value; they were
as follows:

Zero Gas - 0.00
Mid-Level Gas - 0.21
High-Leve!l Gas - 0.05




c. Calibration bias error for each run should be < 5.0% of the calibration gas
value; they were as follows:

RunNo.1 - 0.27
RunNo.2 - -0.20
RunNo.3 - -1.43

AET met these conditions for the tests. These results are included in Appendix

lll”

Kiln_No. 3 Scrubber Qutlet

1. EPA Protocol 1 gas standards consisting of carbon monoxide (CO) in nitrogen in
the following ranges for the span value of 0 to 1000 ppm.

a Zero gas (< 0.1 ppm CO}).
AET used a zero gas of purified N2 that is <0.1 ppm CO.

. Mid-level calibration gas with a carbon monoxide concentration gquivalent to
approximately 30 percent of the span vaiue.

AET's mid-level calibration gas was 324.0.

c. High-level calibration gas with a carbon monoxide concentration equivalent to
approximately 60 percent of the span value.

AET's high-level calibration gases was 646.8 ppm.

o

a. Zero drift for each run should be < 3.0% of the span value; they were as
follows:

RunNo.1 - 0.09
RunNo.2 - 0.00
RunNo.3 - .00

b. Calibration drift for each test should be < 3.0% of the span value; they were
as follows:

Zero Gas - 0.01
Mid-Level Gas - 0.03
High-Level Gas - 0.09

c. Calibration bias error for each run shouid be < 5.0% of the calibration gas
value; they were as follows:

\ RunNo.1 - 0.49
Run No.2 - 0.05
RunNo.3 - 0.09

AET met these conditions for the tests. These results are included in Appendix
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STATE OF UTAH

Department of Environmental Quality

Division of Air Quality

INTENT TO APPROVE TUNNEL KILN #4

Prepared By: Nando Meli, Engineer

INTENT TO APPROVE NUMBER
DAQE-947-94

Date: October 27, 1994

Source

INTERSTATE BRICK COMPANY

Russell A. Roberts
Executive Secretary
Utah Air Quality Board




. .
.

DAQE-947-94
October 27, 1994
Page 2

Abstract

Interstate Brick is required by the PMy, SIP to reduce SO, emissions to meet Reasonable Available
Control Technology (RACT). The Approval Order contains new emission limitations which have been
determined to meet RACT. Interstate Brick has also propesed an increase in fluoride emissions for Kiln
#4, the only kiln which had a fluoride emission limit. Modeling of overall fluoride emissions has been
performed which demonstrates compliance with the threshold limit values set for fluoride.
Corresponding emission limits for fluoride from each kiln are contained in the Approval Order.
Previously unidentified emissions from existing baghouses, which have been determined fo meet Best
Available Cantrol Technology (BACT) requirements, are contained in the Approval Order with
associated emission/operating limitations.

The Notice of Intent for the above-referenced project has been evaluated and has been found to be
consistent with the requirements of the Utah Air Conservation Rules (UACR) and the Utah Air
Conservation Act. However, air pollution producing sources and/or their air control facilities may not
be constructed, installed, estabiished, or modified prior to the issuance of an Approval Order (AQ) by
the Executive Secretary of the Utah Air Quality Board.

The Division of Air Quality has determined that a public comment period is not required for your
particular project referenced above. Unless you have comments which would require changes, the AO
for this project will be based upon the following conditions:

General Conditions:
1. This AO applies to the following company:
Interstate Brick
9780 South 5200 West
West Jordan, Utah 84084

The equipment listed below in this AO shall be operated at the following location:

PLANT LOCATION:

Universal Transverse Mercator (UTM) Coordinate System: 4,491.5 km North, 413.5 km
East .

2. Definitions of terms, abbreviations, and references used in this AQ conform to those used
in the UACR, Utah Administrative Codes (UAC), and Series 40 of the Code of Federal
Regulations (40 CFR). These definitions take precedence unless specifically defined
otherwise herein.

3. Interstate Brick shall operate the brick manufacturing facility according to the information
submitted in the Notices of Intent dated November 30, 1992, December 1993, June 7,
1994, and additional information dated September 22, 1994, and according to
requirements listed in this AO.
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Regardless of any inconsistency between conditions of this AO and Section IX.H.2.b.U
and Section IX.H.2, this AO shall take precedence as provided by R307-1-3.2.4, UAC.

A copy of this AO shall be posted on site. The AQ shall be available to the employees
who operate the air emission producing equipment. These employees shail receive
instruction as to their responsibilities in operating the equipment according to all of the
relevant conditions listed below.

The approved instailations shail consist of the following equipment:

Tunnel Kiln #1

Tunnel Kiln #3

Tunnel Kiln #4

Grizzly Hopper

Primary Crusher

Secondary Crusher/Grinding

Screens

T ammu 0w »

Two Lime Silos

i
.

Clay Storage Piles
J. Miscellaneous Diesel Equipment
K. Line 3 Baghouse - Micro Pulsaire*
L. Line 4 Baghouse - Micro Pulsaire®
* Or Equivalent
This AO shall replace the AO dated October 20, 1980.

Interstate Brick shall rebuild the scrubber or design a new scrubbing system for Kiln #3.
If the scrubber is rebuilt, the scrubber shall be rebuilt as described in the Notice of Intent
dated December 10, 1993. Should the scrubber require replacement, or modifications
other than those described as “Alternative A" in the December 10, 1993, Notice of
Intent, Interstate Brick shall submit complete design specifications including operating
parameters and proposed emission limitations for approval prior to construction. In no
case shall emissions of any pollutant from a newly designed scrubbing system exceed
emission limitations listed in this AQ as final limits.
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imitati and T Procedur

following rates and concentrations:

A, Scrubber Emissions -~ Tunnel Kiln #1:

Pollutant Transition Limits
(to October 1, 1993)

PM,, (annual average)* Shall not operate

. SO. (1-hr average)
SO, (annual average)
NO,
HF (1-hr average)

HF (annual average)

B. Scrubber Emissions - Tunnel Kiln #3:
Pollutant Transition Limits

(to October 1 1995)

PM,, (annual average)* 3.6 Ib/hr
SQ, (1-hr average) 105.0 Ib/hr
SO, (annual average) 36.8 Ib/hr
NO, 1.8 Ib/hr
HF (1-hr average) 10.5 ib/he
HF (annual average) 3.5 Ib/hr

Final Limits

Interstate Brick shall modify the scrubber for Kiin #4 as proposed in the Notice of Intent
dated November 30, 1992. In addition, Interstate Brick shall operate the scrubber for
Kiln #4 using soda ash in the scrubbing solution until medifications to the scrubber for
Kiln #3 are complete and stack testing on the scrubber for Kiln #3 demonstrates that the
scrubber is meeting the emission limits listed in this AQ.

9. Emissions to the atmosphere from the indicated emission point shall not exceed the

Fina] Limits

1.9 [b/hr
17.0 Ib/hr
14.0 Ib/hr
1.8 lb/hr
4.5 Ib/hr

1.5 Ib/hr

1.9 Ib/hr
17.0 Ib/hr
14.0 Ib/hr
1.8 Ib/hr

4.5 Ib/hr

1.5 ib/hr
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C. Scrubber Emissions - Tunne! Kiln #4

Pollutant Transition Limits Final Lirnits
(to Qctobar 1, 1995)

PM,, (annual average)™ 12.3 Ib/hr 12.3 Ib/hr

SO, (1-hr average) 51.0 Ib/hr 77.0 Ib/hr

SO, (annual average) 18.0 Ib/hr 27.0 Ib/hr

NO, 2.6 Ib/hr 2.6 Ib/hr

HF (1-hr average) 5.7 ib/r 7.2 ib/r

BF (annual average) 1.9 Ib/hr 2.4 Ib/hr

* PM,, emission rates expressed as annual averages above for the scrubbers for
Kiins #1, #2, and #3 shall be demonstrated through an 8-hr stack test. Should
PM,, emissions test ar a higher rate than the limits expressed above, Interstate
Brick shall provide documentation which demonstrates that the limits are being

met, on an annual average basis, within 3Q days of the date of the stack test.
The method provided in the documentation shall be verifiable.

Primary Crusher Baghouse Vent

PM,, 0.49 Ibs/hr 0.016 grains/dscf
Line 3 Baghouse
PM,, 0.37 ibs/hr 0.016 grains/dscf
Line 4 Baghouse
PM,, 0.67 Ibs/hr 0.016 grains/dscf

Stack testing to show compliance with the emission limitations stated in the above
condition (excluding annual average emission rates for SO, and HF, but including annual
average emission rates for PM,;) shall be performed as specified below:

Emission Point Pollutant Testing Test
Status Erequency

Scrubber, Kiln #1 PM,, wxx @
SO-_- e T %,
NO‘ xEE @
HF E £ 3 %
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Scrubber, Kiln #3 PM,, o @
. SO: o %

NO, = @

HF *x %

Scrubber, Tunnel Kiln #4 PM,, e @
SO-_- E %

NO, = @

HF = %

Primary Crusher Baghouse PM, o @
Line 3 Baghouse PM e @
Line 4 Baghouse PMyo w @

Testing Status (To be applied above)

zx

XX

%

A.

Initial compliance testing is required. The initial test shall be compieted by
December 1, 1994, to show compliance with emissions limits listed during the
transition period. '

An additional initial test shall be completed to show compliance with emission
limits listed as final limits. Testing to show compliance with the final emission
limits shall be completed by November 1, 1995

Initial compliance testing is required within 30 days of start-up of Tunnel Kiin
#1.

Test if directed by the Executive Secretary. Tests may be required if the source
is suspected to be in violation with other conditions of this AQ.

Test every year
Test every three years

Notification

The applicant shall provide a notification of the test date at least 30 days before the test.
A pretest conference shall be held if directed by the Executive Secretary. It shall be held
at least 15 days before the test between the owner/operator, the tester, and the Executive
Secretary. The emission point shall be designed to conform to the requirements of 40
CFR 60, Appendix A, Method 1, and Occupational Safety and Health Administration
(OSHA) or Mine Safety and Health Administration (MSHA) approvable access shall be
provided to the test location.
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B. BM,,

For stacks in which no liquid drops are present, the following methods shall be used: 40
CFR 51, Appendix M, Methods 201 or 201a. The back half condensitles shall also be
tested using the method specified by the Executive Secretary. All particulate captured
shail be considered PM,,.

For stacks in which liquid drops are present, methods to eliminate the liquid drops should
be explored. If no reasonable method to eliminate the drops exists, then the following
methods shall be used: 40 CFR 60, Appendix A, Method 5, 5a, 5d, or Je as
appropriate. The back half condensibles shall also be tested using the method specified
by the Executive Secretary. The portion of the front half of the catch considered PM,,
shall be based on information in AP-42, Appendix C or other data acceptable to the
Executive Secretary.

The back half condensibles shall not be used for compliance demonstration but shall be
used for inventory purposes.

Compliance testing of PMq emissions for Kilns #1, #2, and #3 shall be conducted over
an eight hour time period.

C. Sample Location
40 CFR 60. Appendix A, Method 1

D. Volumetric Flow Rate

40 CFR 60, Appendix A, Method 2

E. Sulfur Digxide (SO-)

40 CFR 60, Appendix A, Method 6, 6A, 6B or 6C

F. Nitrogen Oxides (NO,)
40 CFR 60, Appendix A, Method 7, 7A, 7B, 7C, 7D or 7E

G. Hvdroflouric Aci F

The test method shall be submitted for approval or may be assigned by the Executive
Secretary.
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To determine mass emission rates (Ibs/hr, etc.), the pollutant concentration as determined
by the appropriate methods above shall be multipiied by the volumetric flow rate and any
necessary conversion factors determined by the Executive Secretary to give the results
in the specified units of the emission limitation.

I. ew Source Operation

For a new source/emission point (Line 4 and Line 5 baghouses), the production rate
during all compliance testing shall be no less than 90% of the production rate listed in
this AO. If the maximum AOQ allowable production rate has not been achieved at the
time of the test, the following procedure shall be followed:

1) Testing shall be at no less than 90% of the production rate achieved to
date.
- 2) If the test is passed, the new maximum allowable production rate shall

N

be 110% of the tested achieved rate. This new ailowable maximum

production rate shall remain in affect uneil successfully tested at a higher

rate.

3)  The owner/operator shall request a higher production rate when
necessary. Testing at no less than 90% of the higher rate shall be
conducted. A new maximum production rate (110% of the new rate}
will then be allowed if the test is successful. This process may be
repeated until the maximum AO production rate is achieved.

J. Existing Source Operation

For an existing source/emission point, the production rate during all compliance
testing shall be no less than 90% of the maximum production achieved in the

previous three (3) years.

11. Compliance with annual average limitations listed in condition #9 shall be determined
through a method of mass balance. Interstate Brick shall submit a mass balance method
of determining annual emissions to the Executive Secretary for approval no later than
December 1, 1994. The plan shall include:

A. Proposed test methods and test frequency for determining the weight of the
elemental sulfur and fluorine contained in the clays used to manufacture brick

B. Proposed test methods and test frequency for determining the weight of the
elemental sulfur and fluorine contained in the finished product

C. A method of determining scrubber efficiencies as an annual average
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D. Calculation method of determining annual emissions of SO, and HF which will
demonstrate compliance with the annual average emission rate(s) listed in
condition #9 of this AO

12, The following limits shall not be exceed without prior approval in accordance with R307-
1-3.1, UAC.

A. Production/Consumption limits
i) Raw Clay Consumption

120 tons/hr
1,051,200 tons/year

ii) 512,582 tons of brick produced per 12-month period, plantwide

l B. Tunnel Kiln #1
Annual production limit of bricks included in 12.A.ii above
' ‘ Note: Interstate Brick is not operating Tunne! Kiln #1 as of the date of this AQ
and it is not allowed to operate during the transition period (to 10/1/95). The
scrubber for Kiln #1 requires rebuilding and modifications to meet the emission
l limits contained in condition #9. Interstate Brick shall submit a complete
description of proposed modifications to the scrubber for Tunnel Kiln #1, and
l receive approval from the Executive Secretary, prior to construction.

C. Tunne! Kiln #3
Annual production limit of bricks included in 12.A.i above
D. Tunne!l Kiln #4
Annual production [imit of bricks included in 12.A.ii above
E. Line 3 Baghouse
6,240 hours per year
F. Line 4 Baghouse X
6,240 hours per year
Compliance with the annual limitations shall b‘e determined on a rolling 12-month total.
The owner/operator shail calculate a new 12-month total based on the first day of each

month using data from the previous 12 months. Records of consumption/production shall
be kept for all periods when the plant is in operation. Records of
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uels

13.

14,

15.

16.

Modeling

17.

moows

consumption/production, including rolling 12-month totals shall be made available to the
Executive Secretary or his representative upon request, and shall include a period of two
years ending with the date of the request. The records shall be kept on a daily basis.
Hours of operation shall be determined by supervisor monitoring and maintaining of an

~ operations log.

Visible emissions from the foilowing emission points shall not exceed the following
values:

All crushers - 15% opacity

All screens - 10% opacity

All conveyor transfer points - 10% opacity
All baghouses - 10% opacity

All other points - 20% opacity

Opacity observations of emissions from stationary sources shail be conducted according
to 40 CFR 60, Appendix A, Method 9. Visible emissions from mobile sources and
intermittent sources shall use procedures similar to Method 9, but the requirement for
observations to be made at 15-second intervals over a six-minute period shall not apply.

The moisture content of the clay shall be maintained at an average of no less than 4.0%
by weight. The silt content of the clay shall be no greater than an average of 18.0% by
weight. The moisture content and the silt content shall be tested if directed by the
Executive Secretary using the appropriate ASTM method.

The storage piles shall be watered to minimize generation of fugitive dusts as dry
conditions warrant or as determined necessary by the Executive Secretary.

The owner/operator shall use only natural gas as a fuel and propane as a backup fuel in
the kilns. If any other fuel is to be used, an AO shail be required in accordance with

R307-1-3.1, UAC.

This source has been modeled for fluoride emissions prior to issuance of this AQO.
Interstate Brick shall submit an analysis using parameters measured during the initial
stack test for each scrubber. The analysis shall include parameters measured as compared
with the parameters used in the modeling exercise completed. Critical parameters to be

included in the analysis are as follows:

A, Exhaust exit temperature

B. Exhaust exit velocity/flow

C. Fluoride emission rate
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Monitoring
18.

19.

20.

21.

The results of the analysis shall be used to determine the applicability of the modeling
completed. Additional modeling shall be performed if directed by the Executive

Secretary.

Interstate Brick shall install, calibrate, maintain, and operate a monitoring device for the

ntinuous measurement of the change in pressure of the ¢ eam through each
scrubber. The monitoring device must be certified by the manufacturer. The monitoring
device shall be accurate within pius or minus one inch of water gauge and must be
calibrated on an annual basis according to the manufacturer’s instructions. Continuous
recording for the monitoring device is not required. However, daily records of readings
shall be maintained and dates of calibrations shall be recorded.

Interstate Brick shall measure and record the pressure drop during each compliance stack
test of each scrubber. The pressure drop measured during the most recent compliance
stack test shail be the minimum (-10%) of that required during afl operating periods.

Interstate Brick shall install, calibrate, maintain, and operate a2 monitoring device for the
continuous _measurement_of the scrubbing liquid flow rate to_the scrubber. The
monitoring device must be certified by the manufacturer. Accuracy shall be within plus
or minus five percent of the design scrubbing liquid flow rate. Calibration shall be on
an annual basis according to the manufacturer’s instructions. Continuous recording for
the monitoring device is not required. However, daily records of readings shall be
maintained and dates of calibrations shall be recorded.

Interstate Brick shall measure and record the scrubbing liquid flow rate during each
compliance stack test on each scrubber. The scrubbing liquid flow rate measured during
the most recent compliance stack test shall be the minimum (-10%) of that required

during all operating periods.

Interstate Brick shall measure the pH of the scrubbing solution for each scrubber on a
daily basis. The measuring device must be certified by the manufacturer as being
accurate to plus or minus 5%. The measuring device shall be calibrated on a monthly

basis.

Interstate Brick shall measure and record the pH of the scrubbing liquid, and the type of
neutralizer (hydrated lime, soda ash, etc.) during each compliance stack test of each
scrubber. The pH measured during the [atest compliance stack test shall be the minimum
pH (-5%) of the scrubbing solution during all operating periods. The neutralizer used
during the most recent compliance stack test shall be that required during all operating

periods.

Records & Miscellanepus

All installations and facilities authorized by this AO shall be adequately and properly
maintained. All pollution control vendor recommended equipment shall be installed,
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maintained, and operated. Instructions from the vendor or established maintenance
l practices that maximize pollution control shail be used. All necessary equipment control
and operating devices, such as pressure gauges, amp meters, voit meters, flow rate
indicators, temperature gauges, continuous emission monitors (CEMs), etc., shall be
l installed and operated properly and easily accessible to compliance inspectors. A copy

of all manufacturers’ operating instruction for pollution control equipment and pollution
emitting equipment shall be kept on site. These instructions shail be available to all
employees who operate the equipment and shall be made available to compliance
inspectors upon their request.

22.  All records referenced in this AQ or in applicable NSPS or NESHAP, which are required
to be kept by the owner/operator, shail be made available to the Executive Secretary or
his representative upon request. Examples of records to be kept at this source shail
include the following as applicable:

A, Production rate/operating hour limitations (Condition number 12)
- B. Scrubber operating parameters (Condition numbers 18, 19, and 20)
l - C. Unavoidable Breakdown Reports (Condition number 24)
D. Emergency episodes (Condition number 25)
. The owner/operator shall comply with R307-1-3.5, UAC. This rule addresses emission

inventory reporting requiraments.

The owner/operator shall comply with R307-1-4.7, UAC. This rule addresses
unavoidable breakdown reporting requirements. The owner/operator shall
calculate/estimate the excess emissions whenever a breakdown occurs. The total of
‘ excess emissions shall be reported to the Executive Secretary as directed for each

calendar year.

25. The owner/operator shall submit to the Executive Secretary an emergency episode plan
within 60 days of the date of this AO. The plan shall identify what control/production
measures the owner/operator shall implement when an emergency episode is declared by
the Executive Director of the Department of Environmental Quality. Specific

control/production measures shall be outlined for all three levels (Alert, Warning,

Emergency). The values for the various levels are listed in R307-1-5, UAC. The.

emergency plan shall be approved by the Executive Secretary.

Any future modifications to the equipment approved by this order must also be approved in accordance

l with R307-1-3.1.1, UAC.

This AO in no way releases the owner or operator from any liability for compliance with all other
applicable federal, state, and local regulations including the UACR.
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Annual emissions for this source, the eatire plant, are currently calculated at the following values:

Pollutant Total Emissions
tons/vear
TSP 112.1
PM, 33.8
SO, 240.9
NO 63.7
Co 272
voC 0.3
HF 23.7

These calculations are for the purposes of determining the applicability of Prevention of Significant
Deterioration (PSD) and nonattainment area major source requirements of the UACR. They are not 10
be used for purposes of determining compliance,

In accordance with the requirements of Title V of the 1990 Clean Air Act, the following pollutants may
be subject to an operating permit fee. Both the fee rate and the class of pollutants are subject to change
by state, the federal agencies, or both.

Pollutant Total Emissions
Tons/Year

PM,, 83.8

SO, 240.9

NO, 65.7

VOC 0.8

HF . 23.7

The Division of Air Quality is authorized to charge a fee for reimbursement of the actual costs incurred
in the issuance of an AO. Unless you have comments which would require additional work, the fee for
this AO will be $4,625.00. An invoice is attached. Your AO can be issued as soon as payment is
received. ' '

Sincerely,

I
/. ‘\.«LL-- [ -
Lynn R. Menlove, Manager
New Source Review Section
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Interstate Brick Company -’
Tunanel Kiln #4

=T E=SSm=EIRSE=s=

Salt Lake County - €DS Al NA Toxics TitleVMajor
Filiﬂg’ FGG L] - L] - L) - . L - . - . - . L] - - - -
Review Engineer 64.00 hours @ $50.00/hr . . . .
Modeler . . . . 28.50 hours @ $50.00/hr .
Computer Fee . . . B T T T
Notice To Paper . . e s e e e e e e e e e e e
Travel . . . . . 0.0 miles @ $0.23/mile e .
Total Charges . . . T T T

Amount Paid to Date e s e 2 e e s e e e e

o ———— i St i i S S
1t

Balance Due . . . . e e e e e e e e e e e

Please remit a copy of this invoice with your payment.

Please send pﬁyment to:

Utah Division of Air Quality
1950 West North Temple

Salt Lake City, Utah 84114-8420
(801) 536-4000

3,200.

1,425.
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Name: American Environmental Testing, Company, Inc.

AMERICAN ENVIRONMENTAL
TESTING COMPANY, INC.

565 South Birch Drive
Spanish Fork, Utah 84660
(801) 266-7111

Pre-test Information Form & Attachments

SOURCE INFORMATION September 29, 1995
Facility Name: Interstate Brick Company
Units to be Tested: 1. No. 3 Brick Kiln Scrubber Inlet
2. No. 3 Brick Kiln Scrubber Qutlet
Mailing Address: 9780 South 5200 West, West Jordan, Utah 84088-5689
Plant Address: Same as above
Phone: ({801) 280-5200
Plant Contact: Mr. John Hewitt, Ptant Manager
Test Date: October 31, 1985

CONTRACTOR OR TEST FIRM
Address: 565 South Birch Drive, Spanish Fork, Utah, 84660

Phone: (801) 268-7111
Contact: V. Brent Benson, Technical Director

SOURCE TEST SUMMARY

Methodology | Parameter Determined Units to Tested
EPA Method 1 Location of Sampie & Velocity inlet & Outlet
. " Traverses from Stationary
Sources
EPA Method 2 Stack Gas Velocity and Flow Inlet & Qutlet

Rate from Stationary Sources




EPA Method 3 Gas Analysis for Carbon Dioxide Inlet & Qutlet
Oxygen, Excess Air & Dry
Molecular Weight of Stack
Gases

EPA Method 4 Moisture Content in Stack Inlet & Qutlet
Gases

EPA Method 5 Particuiate Emissions from Inlet & Outlet
Stationary Sources

EPA Method 6C Sulfur Dioxide Emissions from Inlet & Qutlet
Stationary Sources
(Instrumental Analyzer Procedure)

EPA Method 7E Oxides of Nitrogen Emissions from inlet & Outlet
Stationary Sources
(Instrumentai Analyzer Procedure)

EPA Method 10 Carton Monoxide Emissions from Intet & Qutlet
Stationary Sources
(Instrumental Analyzer Procedure)

-
—._,
]

I{ EPA Method 13B Total Fiuoride Emissions from Inlet & Qutlet

Stationary Sources
I (Specific lon Eiectrode Method) |
' EPA Method 202 Back-Half Condensable Emissions from  Inlet & Qutlet

Stationary Sources

SAMPLE TRAIN AND ANALYSIS INFORMATION

Interstate Brick company is currently operating under the Utah Department of Environmental
Quality. (UDEQ) "Intent to Approve Number DAQE-947-94" which requires that particulate
testing be accompiished using EPA Method 201A; unless liquid drops are present in the gas
stream. If this is found to be the case, EPA Method 5/202 will be used to substitute for EPA
Method 201A. The back half condensables shall be tested using the method specified by the
Executive Secretary (EPA Method 202).

B -

An EPA Method 201A sampie train will be employed to perform the above referenced PM4q
testing. The sampiing device used is a Cyclone 1 of the SRVEPA five-stage series cyclone. This
device provides a 10 micron size cut at a flow rate of approximately 0.5 dscfm; the precise flow
rate depends on local stack conditions. A glass or teflon probe liner will be used and maintained
at a temperature of 248° + 25°F for the duration of the test. The filter hoider will aiso be kept
at a temperature of 248° + 25°F. The first two (2) impingers will contain 100 mis of
distilled water, the third impinger will be lift empty, and the fourth will contain a known
amount of silica gel. All impingers will be weighed before and after each test to determine the
moisture content of the gases. The impinger bath will be maintained at a temperature lower that

- -' — -
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68°F to condense the moisture. The back-half impinger solutions will be evaporated and
weighed or extracted with methyiene chioride and evaporated and weighed as per EPA Method
202 depending on the pH of the solution. Pitot tubes and the meter system will be leak checked
before and after sampling. Figure | is a schematic of the EPA Method 201A sample train to be

used.

The glass fiiters will be of binderless variety (Anderson Smellers P-2710 + 99.95% efficient
on 0.3 microns particulate). The nozzle, cyclone, and outside of the turn around cup will be
washed with AR grade acetone and be considered to be larger than PMyq. The inside of the turn

around cup, the stem leading down to the filter and the filter holder itself will be washed with
AR grade acetone. This catch, along with the filter will be used for the particulate emissions

calculations for PM, 0

EPA Method 13B will be used to determine the hydrofluoric acid (HF) emissions from
stationary scurces as specified in Federal and State regulations. Particulate and gaseous
hydrofiuoric acid are extracted from the stack isokinetically using a modified EPA Method 5
sample train. Total fluoride is determined on the filter, probe and prefiiter glassware and in
the back-half impinger water using a specific ion electrode.

EPA Methods 6C, 7E & 10 are instrumenta! methods. The sample train incorporates taking a
sample line from the stack, conditioning the sample, and finally running it through the

anaivzers. Figure |l is a schematic of the analyzer sample train, showing beth sample line

locations and calibration line locations. Variations to this schematic will be made according to
each method. The mass emission calculations for SO,, NO, & CO will use the flow rate (DSCFH)

derived from each of the EPA Method 201A/202 tests respectfully.

CEMS Gas Standards for Determination of Compliance

The main quality assurance criteria for EPA Methods 6C, 7E and 10 requires that the following
items are met:

1. EPA Protocol 1 gas standards consisting of sulfur dioxide (SO5) in nitrogen in the
following ranges for the span value of 0 to 1000 ppm:

a. Zero gas ( < 0.1 ppm SO2).

AET had a zero gas of purified Ny that was < 0.1 ppm SO2.

b. Mid-level calibration gas with a sulfur dioxide concentration equivalent to 40 to

60 percent of the span value.
AET's mid-level calibraticn gas will be 514.6 ppm, which is in the acceptable

range.

c. High-level calibration gas with a suifur dioxide concentration equivalent to 80 to
100 percent of the span value. :

AET's high-level calibration gas will be 501.6 which is in the acceptable range.
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CEM Sampie Train

Figure 1l
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2. EPA Protocol 1 gas standards consisting of carbon monoxide (CQ) in nitrogen in the
following ranges for the span value of 0 to 100 ppmt.

a Zero gas (< 0.1 ppm CQ).
AET will use a zero gas of purified N2 that is <0.1 ppm CO.

b. Mid-level calibration gas with a carbon monoxide concentration equivalent to
approximately 30 percent of the span vaiue.

AET's mid-level calibration gas will be 32.4.

¢. High-level calibration gas with a carbon monoxide concentration equivalent to
approximately 60 percent of the span value.

AET's high-level calibration gases will be 62.7 ppm.

3. EPA Protocol 1 gas standards consisting of nitrogen oxide (NO,) in nitrogen in the

following ranges for the span value of 0 to 100 ppm:
a Zero gas ( < 0.1 ppm NO,).
AET has a zero gas of purified N5 that is < 0.1 ppm NOx.

b. Mid-level calibration gas with a nitrogen oxide concentration equivalent to 40 to
60 percent of the span value. |
AET's mid-level calibration gas will be 53.4 ppm, which is in the acceptable
range.

¢. High-level calibration gas with a nitrogen oxide concentration equivalent to 80 to
100 percent of the span value.

AET's high-level calibration gas wiil be 86.8 ppm which is in the acceptabie
range.

4. Measurement System Performance Specifications

During the SO,, NO, and CO tests, AET's measurement system is required to meet the
following criteria:

a. Zero drift < to 3.0% of the span vaiue.
b. Calibration drift < 3.0% of the span value.
¢. Calibration bias error has to be € 5.0% of the calibration gas value.

These conditions wiil be met.

-6-
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Current caiibration gas certificates of analysis for SO5, NO, and CO are included in
Appendix "A". All standards to be empioyed for the tests will have current
certifications.

CALIBRATION DATA

The EPA and State agencies require various calibrations for specific equipment used during
testing. The current calibration data is included in Appendix "A". A sample of ail field data
forms will be made available at the jeb site.

PROCESS DESCRIPTION AND POLLUTION CONTROL EQUIPMENT

The manufacture of brick and related products such as clay pipe, pottery and some types of
refractory brick involves the mining, grinding, screening and blending of the raw materiais,
and the forming, cutting or shaping, drying or curing, and firing of the final product.

Surface clays and shales are mined in open pits. Most fine clays are found underground. After
mining, the material is crushed to remove stones and is stirred before it passes onto screens for
segregation by particle size.

To start the forming process, clay is mixed with water, usually in a pug mill. The three
principal processes for forming brick are stiff mud, soft mud and dry press. In the stiff mud
process, sufficient water is added to give the clay plasticity, and bricks are formed by forcing
the clay through a die. Wire is used in separating bricks. All structural tile and most and most
brick are formed by lhis process. The soft mud process is usually used with clay too wet for the
stiff mud process. The clay is mixed with water to a moisture content of 20 to 30 percent, and
the bricks are formed in molds. In the dry press process, clay is mixed with a small amount of
water and formed in steel molds by applying pressure of 500 to 1500 pounds per square inch.

Wet clay units that have been formed are almost completely dried before firing, usually with
waste heat from kilns. Many types of kilns are used for firing brick, but the most commeon are
the downdraft periodic kiln and the tunnel kiin. The periodic kiln is a permanent brick
structure with a number of fireholes where fuel enters the furnace. Hot gases from the fuel are
drawn up over the bricks, down through then by underground flues, and out of the oven to the
chimney. Although lower heat recovery makes this type less efficient than the tunnel kiln, the
uniform temperature distribution leads to a good quality product.

STACK SCHEMATIC AND TRAVERSE POINT LOCATIONS

Attached are the schematics showing plan and elevation of ducting and stack arrangements
including sample port positions relative to upstream and downstream disturbances. Also
included are cross-sectional sketches of the stack at the sampling locations.

Figure Il is a drawing of the Kiln No. 3 Scrubber Inlet.

Figure IV is a drawing of the Kiln No. 3 Scrubber Qutlet.

Traverse point locations for the Kiln No. 3 Scrubber Inlet are listed in Table .
Traverse point locations for the Kiin No. 3 Scrubber Qutlet are listed in Table N,

BN -




Interstate Brick Company's Kiin No.

Scrubber Inlet

Figure

Stack Diagram

Sample Ports 15" Long
4.0" 1.D.

& =251"=523 Diameters

B=120"= 2.5 Diameters
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Interstate Brick Company's Kiln No. 3
Scrubber Outlet Stack Diagram

Figure IV

A = 98.0" = 1.863 Diamters

Sampie Ports are _|
90° Apart with
6.0" D
6.0" Long

B = 264.0" = 4.4 Diamters

8 foot of packing with Chevron
Mist Eliminators

Flow




Interstate Brick Company’'s Kiin No. 3

-

Scrubber Inlet Traverse Point Locations
Table |
48"
\ - "
r
5 10 15 20
4 9 14 19
3 8 13 18
48" = [ ] ] -
2 7 12 17
1 é 1" 16
) ] » [ ] 9-6“
i 48"
-

. " . i - b a b .

=

Sample Point

D P =

Sample Portsare 15" Long

Distance from outside of Port

1,6,11,16
2,7,12,17
3,8,13,18
4,9,14,19

S,10,15, 20

19.8" =19 3/4"

29.4" =293/8"

39.0" = 39"
48.6" = 48 5/8"
53.2" =58 1/4"
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AMERICAN ENVIRONMENTAL TESTING, INCORPCRATED
585 So. Birch Crive 801-266-7111
Spanish Fork, Utah 84880

Table 11

TRAVERSE POINT CALCULATIONS

Plant: Interstate Brick Company
Date: 10r31/95

lin ion: Ki ruy r tle
Inside of far wail 1o outside of
pont (distance, X) _ 66,0°
Ingide of near wall to outside of
port (distance, Y) 8.0"

" = f d

Traveiss Parcant of Stack 1.D. Product of
Point Stack LD. inches col. 2 &3
Number {to 1/8 in)
1&13 2.1 80 1.26
2&14 6.7 60 4.02
3&15 11.8 60 7.08
4&16 17.7 60 10.62
5&17 25 &0 15
6&18 356 80 21.36
7&19 64.4 60 38.64
8&20 75 60 45
9&21 82.3 60 49.38
10 & 22 88.2 €0 52.92
11 & 23 93.3 60 55.98
12 & 24 97.9 60 58.74

-11-
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6.0"
6.0"
8.0"
6.0"
8.0"
6.0"
6.0"
6.0"
6.0"
6.0"
6.0"
6.0"

Location from
outside of ports
{sum of columns

48&5)

7.26 =7 1147
10.02 = 10.0°
13.08 = 13 /8"
16.62 = 16 5/8*
21.0=21.0"
27.36 = 27 3/8"
44, 64 = 44 5/8"
51.0°
55,38 = 55 /87
58.92 = 58 7/8"
61.98 = 682.0"
64.74 = 64 3/4"




SAFETY CONSIDERATIONS AND OTHER REQUIREMENTS

All testing stations will be accessible from OSHA approved scaffolding or platforms. AET will
require 4 - 120V, 20 amp, 19 circuits to be provided by Interstate Brick Company in order to
perform the emissions tests.

PROPOSED TESTING QUTLINE
A, Each of the Methods 201A/202 tests will be approximately 60 minutes.
B. Nozzle diameter will be selected after pretest data is collected.

C. EPA Method 3, will be used to determine the dry molecular weight of the gas stream.
The gas analysis will be conducted at the job site using an Orsat.

D. The moisture content and particulate concentration of the gas stream will be measured
by using EPA Method 2-201A/202. The impingers will be weighed at the job site.
31.8 DSCFH will be collected at a rate greater than 0.531 dscfm if Method 5/202
- replaces 201A/202.

E An "S" Type Pitot Tube will be used to measure the velocity of the gas stream using
EPA Method 2 (if the stack is 12" inches or greater). An inclined manometer will be
used to measure the velocity head. The first mark on the manometer is 0.01 inches of
water column from the zero mark. Current pitot tube and meter calibrations are ‘
attached in Appendix "A" with the Calibration Data.

F. Barometric pressure will be measured at the stack sampling position via an aneroid
baremeter,

G The cross over piece located between the filter and probe will be modified to receive a
thermocouple to determine the temperature of the gases leaving the probe.

H. SO, emissions will be determined via EPA Method 6C using a TECO Model 40 Pulsed
Fluorescence Analyzer. Three each 30 minute tests will be run for SO, emissions.

. NO, emissions will be determined via EPA Method 7E using a TECO Modei 10 AR
Chemiluminescent NO/NO, Analyzer. Three each 30 minute tests will be run for NO,

emissions.

J. CO emissions will be determined via EPA Method 10 using a TECO Model 48 Gas Fiiter
Correlation {GFC) CO Analyzer. Three each 30 minute tests will be run for CO

emissions.

K. A data-logger will be used 1o record the test data for each of the three SO,, NO, and CO
emissions tests with 30 separate readings for each run at one minute intervais .
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l’ Orfice Manometer

American Environmental Testing Company, inc.
565 South Birch Drive Spanish Fork, Utah 84660
(807) 798-8553 (801) 266-7111

Meter Box Calibration Data Form
(English Units)

Date Rarometric Pressure Meter Box Number
9/22/95 25.54 RAC #145-569
Average Yi Average AH Calibrated By Std, Meter Yi
0.985 1.812 VBB - REB 0.99497

Setting AH
0.50
1.00
1.50
2.00
3.00

4.00

Inlet

(Td i) °F

71
72
72
74
76
79
83
85
87
89
91
92

Standard Meter
(Vw) Ft3

4,85

4.81

9.711

9.683

9.458

9.469

Ory Gas Meter
Qutlet
{Td o) °F

75
76
78
80
85
89
96
100
107
109
113
114

Dry Gas Meter  Wet Test Meter AH/13.6 Wet Test Meter
(vd) Ft3 (Tw) °F Average Temp.
5 70 0.03676 68
71
5 70 0.07353 68
71
10 70 0.11029 68
71
10 69 0.14706 68
70
10 69 0.22059 67
70
10 70 0.29412 68
71
Average Time @
(Td) °F Minutes Yi AH
73.50 11.14 0.9738 1.7109
76.00 8.09 0.9639 1.8262
82.25 12.89 0.9880 1.6865
91.00 11.55 0.9996 1.7870
98.00 9.57 0.9872 1.8975
102.50 8.46 0.9923 1.9642
Average Yi Average AH
0.985 1.812




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84680
(801) 798-3553 (801) 266-7111

Meter Box Calibration Data Farm
(English Units)

Date Barometric Pressure Meter Box Number
9/2/95% 25.62 UT 790-484

Average Yi Average AH  _ Calibrated By _ __ Std. Meter Yi

0.985 1.719 BAL - GEJ 0.99497
Orfice Manometer Standard Meter  Dry Gas Meter  Waet Test Meter AH/13.6 Wet Test Meter
Setting AH {(Vw) Ft3 (vd) Ft3 (Tw) °F Average Temp.
0.50 4,84 5 72 0.03676 71
72
1.00 4.83 5 73 0.07353 72
T ' 73
1.50 9.62 10 73 G.11029 70
73
2.00 9.72 10 74 0.14706 73
73
3.00 9.79 10 73 0.22059 73
73
4.00 9.78 10 74 0.29412 74
74

Dry Gas Metar

Iniet Outlet Average Time @

(Tdi) °F (Td o) °F {Td) °F Minutes Yi &M
70 77 74.25 11.23 0.9676 - 1.7578
71 79
71 a3 78.25 8.15 0.9797 1.8147
72 87
73 92 84.25 : 12.54 0.9787 1.6277
74 98
75 ' 100 88.00 11.08 0.9887 1.6670
75 102
76 104 91.25 9.05 0.9988 1.6347
78 107
79 108 94.25 8.25 0.9985 1.8120
81 109

Average Yi Average AH
0.985 1.719




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Meter Box Calibration Data Form
(English Units)

Date Barometric Pressure Meter Box Number
8/22/95 25.54 RAC #2824

Average Yi Average AH Calibraged By Std. Meter Yi
0.910 1.630 VBB - REB 0.99497

Orfice Manometer Standard Meter Dry Gas Meter  Wet Test Meter AH/13.6 Wet Test Mater
Setting AH (Vw) Ft3 (vd) Ft3 (Tw) °F Average Temp.

0.50 4.57 S 69 0.03676 89
69
1.00 4,58 5 70 0.07353 69.5
- ' 69
1.50 8.9 10 70 0.11029 70
70
2.00 8.901 10 71 0.14706 70.5
70
3.00 8.84 10 69 0.22059 69.5

70

Dry Gas Meter
Inlet Qutlet Average Time @

(rdi)°F (Td o) °F (Td) °F Minutes Yi AH

71 70 70.50 9.88 0.9107 1.5301

70 71
71 77 74.50 7.19 0.9174 1.6045

72 78
74 87 82.25 11.83 0.9031 1.7002

76 92
78 ‘ 96 88.00 10.09 0.3096 1.6382

80 28 :
82 101 92.25 8.324 0.9095 1.6762

84 102
86 104 95.25 7.104 0.90290 1.6292

88 103
Average Yi Average AH
0.910 1.630

70
I 4.00 8.829 10 71 0.29412 70.5




American Environmental Testing Company, Inc.
5635 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Meter Box Cafibration Data Form
(English Units)

Date Barometric Pressure Meter Box Nurmber
9/2/95 25.61 CR #(097)

Average Yi . Average AH Calibrated By Std, Meter Yi N
1.070 1.883 V8BS - JPB 0.99497

Orfice Manometer Standard Meter  Dry Gas Meter  Wet Test Meter AH/13.6 Wet Test Meter
Setting AH (Vw) Ft3 {vd) Ft3 (Tw) °F Average Temp.

0.50 5.42 5 70 0.03676 70
70
100 . 5.517 5 71 0.07353 71
. 71
1.50 10.64 10 72 0.11029 72
72
2.00 10.71 10 73 0.14706 73
73
3.00 10.84 10 73 0.22059 73

74

. Dry Gas Meter
Inlet Qutiet Average Time &
{Td i) °F {(Tdo) °F {Td) °F Minutes Yi AH

70 69 69.75 12.75 1.0765 1.8160

70 70
71 70 70.75 9.18 1.0942 1.8207

71 71
71 72 71.75 14.71 1.0536 1.8889
72 72
71 ‘ 72 72.00 12.96 1.0575 1.93358
72 73 ‘
72 73 72.50 10.9 1.0683 2.0031
72 73
73 74 73.50 9.08 1.0692 1.8310
73 74
Average Yi Average AH
1.070 1.883

73
.' 4.00 10.88 10 74 . 0.29412 74




American Environmaeantal Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Pitot Tube Calibration Form

Pitot Tube ldentification Number: 8' - A
Calibrated By: RBR - thb
"A" Side Calibration
Run Number P std Ps
cm H20 cm H20
{inches H20) (inches H20)
1 0.3 0.4
2 0.3 0.4
3 0.31 0.41
- Average:
"B" Side Calibration
Run Number P std Ps
cm HZ20 cm H20
(inches H20Q) (inches H2Q)
1 0.31 0.41
2 0.3 0.4
3 0.31 0.4
Average:
A & B Average = 0.8696

($)
0.8660

0.8660
0.8695

0.8672

(s}

0.8695
0.8660
0.8803

0.8720

a: 9/2//

Deviation

-0.00117
-0.00117
0.00234

Deviation

-0.00243
-0.00524
0.00837




Pitot Tube identification Number: 8' - B

Caiibrated By: RB RH
"A" Side Calibration
Run Number P std Ps
cm H20 cm Hz20
(inches H20) (inches HZ0)
1 0.29 0.4
2 0.285 0.395
3 0.29 0.4
T Averagé:
"B" Side Calibration
Run Number P std Ps
cm HZ20 cm H20
{inches HZ2Q) {inches H20)
1 0.29 0.38
2 0.285 0.395
3 0.29 0.395
Average:

A & B Average = 0.8535

Pitot Tube Calibration Form

American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

()
0.8515
0.8494
0.8515

0.8508

(S)
0.8623
0.8494
0.8568

0.8562

Date:3/20/93

Deviation

0.00068
-0.00136
0.00068

Deviation

0.00612
-0.00677
0.00065




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Pitot Tube Calibration Form

Pitot Tube ldentifieation Number: 8' - C te: 9/
Calibrated By: R8 RH

"A" Side Caiibration

Run Number P std Ps Cp Deviation
cm H20 cm H20 (s)
(inches H20) (inches H20)
1 0.26 0.36 0.8498 0.00156
2 0.25 0.35 0.8452 -0.00312
3 0.26 0.36 0.8498 0.00156

Average: 0.8483

"B" Side Calibration

Run Number P std Ps Cp Deviation
cm H20 cm H20 (S)
l {inches H20) (inches H20) ‘
0.253 0.353 0.8475 -0.00228
' 2 0.26 0.36 0.8498 0.00002
3 0.265 0.363 0.8521 0.00226

Ed

Average: 0.8498

A & B Average = 0.8490




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Pitot Tube Calibration Form

Pitot Tube ldentification Number: 11" - A :9/29/

Calibrated By: TBB-VEB

"A" Side Calibration

Run Number P std Ps Cp Deviation
em H20 cm HZ0 (S)
(inches H20) {inches H20)
1 0.36 0.51 0.8402 0.00194
2 0.36 0.515 0.8381 -0.00215
3 0.353 0.505 0.8384 0.00021
oo Average: 0.8382

"B" Side Calibration

Run Number P std Ps Cp Deviation
cm H20 cm H20 (5)
{inches H20) (inches H20)
1 0.365 0.52 0.8378 -0.00168
2 0.37 0.525 0.8395 0.00001
3 0.375 Q.53 0.8412 0.00167
Average: 0.8395

A & B Average = 0.8389




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Pitot Tube Calibration Form

Pitot_Tube ldentification Number: 11' - B 9/2/95

Calibrated By: TBB - JPB

"A" Side Calibration

Run Number P std Ps Cp Deviation
cm H20 em H20 (S)
(inches H20) (inches H20)
1 0.31 0.45 0.8300 0.00142
2 0.21 0.45 0.8300 0.00142
3 0.3 0.44 0.8257 -0.00285
oo Ave'rage: 0.8286

"B" Side Caiibration

Run Number P std Ps Cp Deviaticn
l cm H20 em H20 (S)
, (inches H20) {inches H20Q)
1 0.3 0.44 0.8257 0.00165
I 2 0.3 0.45 0.8165 -0.00757
3 0.31 0.45 0.8300 0.00592
Average: 0.8241

A & B Average = 0.8263




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

l Pitot Tube Calibration Form

Pitat_Tube Identification Nymber: §' - A ate; 9/2/
Calibrated By; VBB - tbb
"A" Side Calibration
1
Run Number P std Ps (8] Deviation
cm H20 cm H20 (8)
(inches H2Q) (inches H20)
1 0.31 0.47 0.8121 -0.00290
2 0.32 0.43 0.8165 0.00145
3 0.32 0.48 0.8165 0.00145
f/ - Average: "~ 0.8150
‘ "B" Side Calibraticn
Run Number P std Ps Cp Deviation
cm H20 cm H20 ($)
(inches HZ20) (inches H20)
1 0.32 0.48 0.8163 0.00538
2 0.32 0.48 0.8081 -0.00279
3 0.32 0.49 0.8081 -0.00279
Average: 0.8109

A & B Average = 0.8130




American Environmental Testing Company, Inc.
565 Scouth Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Pitot Tube Calibratioan Form

Pitot Tube ldentification Number: §' - B Date: 9/2/95 _

I Calibrated By: VEB - rbb

1

1

' 2

: 3
i

) 1

] :

3

Run Number

Run Number

A & B Average =

"A" Side Calibration

P std Ps Cp Deviaticn
cm H20 c¢m H20 (S)
(inches H20) (inches HZ2Q)
0.31 0.43 0.8491 0.00000
0.31 0.43 0.3491 0.00000
0.31 . 0.43 0.8491 0.00000
Average: 0.8491

"B" Side Calibration

P std Ps _ Cp Deviation
cm H20 cm H20 (s
{inches H20Q) (inches HZ20Q)
0.32 0.45 0.8433 -0.00722
0.31 0.43 0.8491 -0.00142
0.31 0.42 0.8591 0.00863
Average: 0.8505
0.8498




American Environmental Testing Company, I[nc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Pitot Tube Calibration Form

Pitof Tube Identification Number: 8' - T Date: 9/28/95%

" Calibrated Bv: RBB - JP8

"A" Side Calibration

Run Number P std Ps Deviaticn
cm H20 cm H20
(inches H2Q) (inches H20)
0.29 0.42 -0.00288
0.3 0.43 0.0G144
0.3 0.43 0.00144

4

Average:

"B" Side Caiibration

Run Number P std Ps Deviation
cm H20 cm H20
(inches HZ20) (inches H20)
0.295 0.43 -0.0032086
0.3 0.435 -0.00088
0.3 0.43 0.00393

Average:

A & B Average = 0.8326




[

1

Pitot Tube Identificaticn Number: §° -

American Environmental Testing Company, Inc.
565 Scuth Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Pitot Tube Calibration Form

Q ate: 9/30/

Calibrated By; VBB - JDS

Run Number

—

Run Number

A & B Average =

"A" Side Caiibration

P std Ps Co Deviation
em H20 cm H20 (38
{inches H20) (inches H20)
0.28 0.37 0.8699 0.00072
0.28 0.375 0.8641 -0.00510
0.29 0.38 0.8736 0.00439
Average: 0.8692

"B" Side Calibraticn

P std Ps Cp Deviation
cm H20 cm H20 (s)
(inches H20Q) (inches H20)
0.28 0.375 0.8641 0.00256
0.28 0.38 0.8584 -0.00314
0.275 0.37 0.8621 0.00058
Average: 0.8615
0.8654




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84680
(801) 798-8553 (801) 266-7111

Pitot Tube Calibration Farm

Pitot Tube !ldentification Number: 4' - A Date: 9/2/95

Calibrated By: VBB - rbb

"A" Side Calibration

Run Number P std Ps Co Deviation
cm H20 cm H20 (s)
(inches H20) (inches H20)
1 0.3 0.47 0.7289 -0.00288
0.3 0.47 0.7989 -0.00288
3 0.3 0.48 0.8076 0.00576
- Average: 0.8018

"B" Side Calibration

Run Number P std Ps Cp Deviation
em H20 cm H20 (s)
(inches H20) (inches H20)
1 0N 0.47 0.8121 0.00440
2 0.3 0.47 0.7989 -0.00880
3 0.31 0.47 0.8121 0.00440
Average: 0.8077

A & B Average = 0.8048




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (BO1) 266-7111

Pitot Tube Calibration Form

Pitot Tube !dentification Number: 4' - B Date: 9/3Q/93

Galibrated By: VBB-TER

"A” Side Calibration

Run Number Pstd Ps Cp Deviation

cm H20 cm H20 (s)
{inches H2D) (inches H20)
1 0.36 0.475 0.8706 -0.00062
0.355 0.46 0.8785 0.00730
3 0.355 0.475 0.8645 -0.00668
. Average: 0.8712

"B" Side Calibration

Run Number P std Ps Cp Deviaticn
cm H20 cm H20 (3)
{inches H20) (inches H20)
1 0.365 0.485 0.8675 0.00596
2 0.38 0.49 0.8571 -0.00441
3 0.355 0.48 0.8600 -0.001586
Average: 0.8615

A & B Average = (.8664




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fark, Utah 84660
(801) 798-8553 (80Q1) 266-7111

Pitot Tube Caiibration Form

! Pitot Tube Identification Number: 4' - ate: 9/30/9

REB

g

"A" Side Calibration

Run Number P std Ps Cp Deviation
cm H20 cm H20 (S)
(inches H20) {inches H20)
1 0.36 0.495 0.8528 -0.00053
2 0.363 0.5 0.8544 0.00107
K] 0.36 0.495 0.8528 -0.00053
T, Average: 0.8533

"B" Side Calibration

Run Number P std Ps Co Deviation
cm H20 cm H20 (S)
(inchaes HZ() (inches H20)
1 0.36 0.5 0.8485 -0.00087
2 0.355 0.495 0.8469 -0.00254
3 0.36 0.495 0.8528 0.00341
Average: 0.8494

A& B Average = (0.83574




American Enviranmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-3553 (801) 266-7111

Pitot Tube Calibration Form

Pitot Tube !dentification Number: 4' - T te:9/30Q/

Calibrated By: JPB - JPH

"A" Side Calibration

Run Number P std Ps Cp Deviaticn
cm H20 cm H20 (S) :
(inches H20) (inches H20)
1 0.37 0.49 0.8630 0.00053
' 0.38 0.5 0.8718 0.00334
3 0.37 0.495 0.8646 -0.00387
" Average: 0.8634

"B" Side Calibration

Run Number P std Ps Cp Deviation
em HZ0 cm H20 (S)
(inches H20) (inches H20Q)
1 0.365 0.48 0.8720 0.00055
2 0.37 0.49 0.8630 -0.00251
3 0.37 0.485 0.8734 0.00196
l Average: 0.8715

A & B Average = 0.8700




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-3553 (801) 266-7111

Stack Temperature Sensor Calibration Form

Thermocouple Number: #1 Digital -# 2 Omega

Calibrated By: JOS - RPH

#1
Digital

#2
Omega

Referenca Paint
Number

a)
b)
¢)
d)
e)
f)

a)
b)
c)
d)
e)
f)

I a Type of calibration system used.

Source 3

(specify)

lce Water
Het H20
Bailing H20
Warm Qil
Hot Qil
Beiling Cii

lca Watar

Hot H20

Boiling H20

Warm Cil
Hot Qil
Boiling Qil

Reference

Thermometer
Temperature °F

34
140
215
254
398
398

l b (reference temp. °C + 273) - (test thermometer temp. °C + 273)

l’

reference temperature °C + 273

Date: 3/3/
grometric Pres:
Reference; ERT!

Thermocouple
Potentiometer
Temperature °F

35

141

214

255

396

401

ki

-

148
202
235
375
370

*100< 1.5%

re:

7

-Mg -G

Temperature
Difference b
%
-0.33
-0.24
0.20
-0.19
0.30
-0.45

-N 29

s e e

-0.48
0.42
-0.40
0.46
0.31




American Environmental Testing Company, Inc.
565 South Birch Drive Spanmish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Sample Box Temperature Sensor Calibraticn Form

Sample Box Number: CR#1A - UT #1A - RAC 21A-RAC #24 Date: 3/3/
Baromecric Pressure: 25.539
Calibrated Bv: VB8 - JPB Reference: ERTCO - 105 - SNBS
Reference Point Source a Refarence Thermocouple Temperature
Number (specify) Thermometer Potentiometer Difference b
Temperature °F  Temperature °F %
3 Cven On 250 251 -0.19
CR 4 Cven On 244 247 -0.58
! #1A 2 Qven On 238 234 0.39
I 1 Celd H20 sS4 55 -0.31
3 Oven On 57 S6 0.30
l 7 Oven On 59 58 0.30
3 Owven On 247 248 0.19
l UTA 4 Qven On 243 244 -0.19
#1A 2 Oven Cn 239 240 -0.20
1 Cold H20 46 47 -0.31
l 8 Oven On 55 57 -0.61
7 Oven On 61 60 0.30
I 3 Oven On 244 243 0.19
RAC 4 Cven On 254 2355 -0.19
#1A 2 Oven On 236 237 -0.20
l 1 Cold H20 56 57 -0.30
8 Oven On 60 61 -(.30
. 7 Oven On 63 62 0.30
3 Oven On 241 244 -0.58
' RAC 4 Oven On 244 241 0.58
#2A 2 QOven On 20 240 -75.09
' : 1 Caid H20 54 55 -0.31
8 COven On 53 55 -0.61
. 7 Cven On 61 60 0.30
' a Type of calibration system used.
I b (reference temp. °C + 273) - (test thermometer temp. °C + 273) * 100< 1.5%
reference temperature "C + 273




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Balance Calibration Data Form

Balange Name: Ohaus GA - $2 (Analyticai Number : 1292

Balance Name: Met -~ - Top lLoad Number : KE883
Classification of Standard Weights: _Type "S™ W.B.S. Apalyst: JOS

A 200 S Ohaus GA - 200 82

3/2/94 ©0.500 1.0001 10.0001 50.0002 100.0C02
9/6/94 0.500 1.00CQ 10.0001 30.0007 100.0C01
3/3/95 0.5000 1.0000Q 10.0000 50.0000 100.0000
9/22/95 0.50001 0.999¢9 10.0001 49.9998

I . Date 05004 1.0000 g 10.0000 q 50.0000 g 100.0000 g

U 3600 Mettler - BB - 3000

Date 0.2300 g 1.0000 g — 100000 g _ 50.0000 q 100.0000 g
3/2/94 0.5 1.0 10.0 50.1 100.1
9/6/94 0.5010 1.0001 10.0000 50.0001 100.0000

.. 3/3/95 0.5000 1.0001 10.0000 50.0000 100.0001
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INTERSTATE BRICK

8780 South 3200 West

West Jordan, Utah 84088-38885
(801) 280-3200

200/233-8654 (NAT'L)
800/233-1244 (UTAH)

(801) 280-5220 FAX

Fax Transmission

no. pages including this page:

To: Brent Benson, American Environmental Testing
Fax no./phone no.: 491-9111, 266-7111

Date: 10/15/95

From: John Hewitt, 280-5287

CC:

Subject:  Interstate Brick Production on Kiln 3 for compliance testing
10/31/95,

For the compliance test she kiln speed was increased to 18 cars per day, the current maximum
production rate of the kiln. During the test the fired ware loading on the kiln was 26,468 Ib/hr. of
fired ware (18 cars/day x 3.8%Ib/brck x 9072 brick/cor « 1 day/24 hr.). The stack testing was
therefore done at 100% preduction of the kiln.

The type of brick going through the kiin during the test was: Zinfandel, Mountain Red Mix,
Advantage size and Canyon Rose, Canyon Rose Mix, Advantage size.

On Monday 10/30/95 the kiln put out a total of 15 cars of fired brick (increasing the push rate
from 11 to 16 cars over the 24 hr. period from 7:15 a.m. to 7:15 a.m.) On Tuesday 10/30/95 at
7:15am the push rate was increased from 16 to 18 cars per day. This rate was maintained until
from 7:15am until 8:35 p.m. at which time all testing was completed. After the testing was
completed the kiln push rate was lowered to 16 cars per day. On Wednesday 11/1/95 the rate was
dropped to 10 cars per day.

The maximum capacity of the kiln (at present without modification) in terms of kiln cars per day
is 18. Due to business conditions and brick sales the plant has been reduced froma 2 shifttoa l
shift operation in terms of manufacturing brick to be fired. As a result the kiln has been slowed to
an 11 kiln car per day production rate. Barring any unforeseen production problems, at this time
the kiln maintains an 11 cars per day push rate and outputs 11 cars per day.

s givigion o PALEIC COAST
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AMERICAN ENVIRONMENTAL
565 So. Birch Drive

TESTING, INCORPORATED

801-266-7111

Spanish Fork, Utah 84660

PARTICULATE FIELD DATA FORMAT

Plant
Gty
Location
Operator
Date

Stack Diameter (in)
Sample Box Number
Meter Box Number
Meter AH@

Interstate Brick
West Jordan

#3 Kiln Inlet Stack

Rick Hawkins
10/31-95

54.16
UT #1

UT 790-484
1.719

Meter Calibration, Y 0.985
Pitot Tube, Cp 0.8696
Prabe Length (ft) 8'-A
Probe Liner Material Stainless
Probe Heater Setting (°F) 248
Ambient Temperature (°F) 55
Barometeric Press., Pb (in Hg) 25.41
Assumed Moisture (%) 3
Static Pressure, Ps (in H20) -0.18
C Factor 0
Reference AP (in H20) 0.3
Nozzle Identification Number 5/16-#0
Nozzle Diameter (in) 0.312
Thermometer Number 1-A
Pretest Leak Rate (CFM) 0.0050
Leak Check Vacuum (in H20) 19.5
Filter Number I-1
Gas Analysis

CO (%) 0
CO2 (%)
02 (%)
N2 (%)




t

ll

NOZZLE DIAMETER
Dn = 0.312

constant 0.0357
Qm 0.75
Pb(in HG) 25.4
Pgm(in H20) -0.18
Pm 25.3968
Cp 0.8696
Tm(°F) 80
Tm{"R) 540
Bwm 0
Bws 0.03
Ts(°F) 550
Ts(°R) 1010
Mds 29.144
Ms 28.8097
Pb(in HG) 25.41
Pas(in H20) -0.18
Ps 25.3968
{APYavg 0.3
Dn = 0.2992

PRETEST CALCUF ATIONS

PRETEST DATA

Cp 0.8696

imp V(H20)(ml) 67.5000
Gel H20(g) 12.0000
V(H20){(ml) 127.8000
Vm{acf) 49.2300

Ah avg 0.2000

Vwe 6.0155

Vime 40.2742

Bws = 0.1300

ISOKINETIC AH
AH = (0.9297

constant 849.8000
AH@ 1.0000
Mds 29.1440
Mm 29.1440
K 3.0989

AP 0.3000
AH = 0.9297




Meter Meter Stack Gas Gas
Temperature  Temperature Temp Volume Volume
Cutlet Inlet Ts vm difference
(F) (°F) (°F) (ft3) (ft3)
starting 920.352

1 66 66 535 922.58 2.23
67 77 537 924.96 2.38

66 81 538 927.5 2.54

69 89 539 930.16 2.66

67 N 540 932.53 2.37

69 79 532 934.71 2.18

70 a9 537 937.3 2.59

71 97 545 939.99 2.69

72 551 942.64 2.65

73 551 945.03 2.39

76 540 947.34 2.31

75 555 949.71 2.37

76 556 952.2 2.49

77 ' 556 954.85 2.65

78 560 957.59 2.74

80 549 959.82 2.23

81 556 962.12 2.30

82 555 964.65 2.53

83 549 967.26 2.61

84 542 969.882 2.62

avg °F 546.15
avg ‘R 1006.15

total = 49.5300
average = 74.10 94.10 546.15
Sample Meter Meter Stack Gas
Point Temperature Temperature Temp (°F) Volume
inlet (°F) Outlet (°F) T vm

I‘




Velocity Pressure Clock

Head Diff Time

APs AH

(in H20) (in H20) (24 hrs) (in Hg)
1320
1323 1.2
1326 1.4
1329 1.6
1332 1.7
1335 1.5
1340 1.2
1343 1.6
1346 1.7
1349 1.7
1352 1.5
1355 1.5
1358 1.5
1401 1.8
1404 1.8
1407 2
1410 1.7
1413 1.8
1416 2
1419 2.1
1422 2.2

0.24 1.26
0.28 1.49
0.31 1.65
0.33 1.77
0.29 1.56
0.25 1.34
0.31 1.67
0.33 1.78
0.32 1.73
0.26 1.41
0.26 1.40
0.27 1.44
0.3 1.61
0.33 1.78
0.35 1.90
0.24 1.28
0.25 1.35
0.29 " 1.58
0.31 1.70
0.32 1.78

W W W W Wwwwwwwwwwwwwwww

60
0.2920 1.5734 0.5395 3
Velocity Pressure Sqrt Sampling
Head Diff APs Time
APsg AH




Probe
Temperature
Exit
CF)

247
250
252
256
250
252
250
248
250
250
247
246
244
249
251
253
255
250
252
247

249.95
Probe Exit
Temperature

(°F)

Filter
Temperature

(°F)

245
253
259
258
262
264
260
268
266
268
261
258
259
256
259
266
265
267
264
260

249.95
Filter
Temperature

(°F)

impinger
Temperature
QOutlet

(°F)

50
47
46

48.20
Qutlet Impinger
Temperature

(F)

42.7860
46.2606
48.7002
50.2718
47.1502
43.6024
48.6758
50.4226
49.8007
44.8897
44.6449
45.8333
48.3384
50.6978
52.3141
43.0860
44,1267
47.5025
48.9679
49.5785

Point to
Point
Isckinetics




~0ST TEST  CALCULATION

MOISTURE CONTENT
Bws = 0.0679

VOLUME DRY GAS
Vm(std) = 40.3740

VOLUME H20 VAPOR
Vw(std) = 2.9419

vm 49.5300
vm(std) = 40.3740

Vic{mls) 62.5
Vw(std) = 2.9419

ZTACK GASE VELOCITY DRY STACK FLOW RATE
47.3805

Mds = 29.1440 Q(std) = 1.1330E+6

85.49

MOL WT WET STACK GASE! 47.3805

Mws = 28.3871

ISOKINETIC  CALCULATION PARTICULATE CONCENTRATION

Cs = 6.2912E-4

An

Mn 25.4

Cs = 6.2912E-4

Ibs/dscf = 1.3869E-6
grains/dscf = 0.0097

Ibs/hr = 1.5714

% 1SO

NOx
PPM =
Ibs/hr

co
PPM =
Ibs/hr

s02
Initial Leak Check Rate PPM
Finish 919.859 Pitot Tubes lbs/hr =
Start 919.854 A= 0K

l‘
'I

Rate = 0.0050
Vac.
Final Leak Check Rate
Finish 970.021
Start 970.015
Rate = 0.0060
Vac.

B=0K
19.5
Pitot Tubes
99
B=0K

HF
mg/dscf
Ibs/hr =




American Envircnmental Testing Company, Inc.

€3 South Birch Drive
Spanish Fork, Utah 34£8C
(801) 2€E-7111

LABOBATORY DATA

ERA Methed &
Comgany: OCZ:/JZ | ﬁu/ : Run Numter: %/ WZM
Samgiing Location: .3 Q.07 AL Date: /0 -3/-55
Mcisture Collecled
Initial Weight Final Weicht Weight Gain

impinger 1 536 .2 5575 9.8
impinger 2 572 < Lo/ S 7./
Impinger 3 spd. O 505 X ' / 2
Impinger ¢ 63 5 L0 2 2

Tetal Gain= £.2.5

FParticuiate Callecied

Front - Haif Aralysis (Nczzle, Frete, Fiter and Oven Glassware)

1. Filter Final Welght O. EXE53 _

2. Fitter Tare Weight 0 6197 L =~/
3. Total Filter Weight C.C/3&

4. Particulate caught in

nozzle, prece and glassware () ©0/0C
5. Tctal Front - Haif Catch 0. ONTE

Back - Half Aralysis (Impingers, and Conrecting Grasswars)

1. Particutate caught in impincers
avapcrated down at less than 2
120° F, /.

Total Particulate Cateh (Sum of Frent and Back - Half Calches)
</’ ) A5 7»«; N
[ /_//




American Environmental Testing Company, Inc.
£6S South Birch Drive
Spanish Fork, Utah 84€60
(801) 266-7111

Company: _Lntes Fde R Date: __| O/ 21 // )

Sourcs: ‘-HES Tolet \’\\L/\ Run Number: :Fr_ l

ORSAT ANALYSIS

(Average of 3 anaiyses gach)

Test Number Volume Percent - Dry

Nitrogen Oxygen Carbon Carben
Dixoide Monoxice

Wah §140 4.6 25 Lol
whlal 4.6 2.9
Mrgal 196 | 30
| o7l 357




AMERICAN ENVIRONMENTAL TESTING, INCORPCORATED
565 So. Birch Drive 801-266-7111
Spanish Fork, Utah 84660

PARTICULATE FIELD DATA FORMAT

Plant Interstate Brick

City West Jordan
Location : #3 Kiln Inlet Stack Run #2
Operator , Rick Hawkins

Date

Stack Diameter (in)

Sample Box Number

Meter Box Number

Meter AH@

Meter Calibration, Y

Pitot Tube, Cp

Prcbe Length (ft)

Probe Liner Material

Frobe Heater Setting (°F)
Ambient Temperature °F)
Barometeric Press., Pb (in Hg)
Assumed Moisture (%)
Static Pressure, Ps (in H20)
C Factor ‘

Reference AP (in H20)
Nozzle Identification Number
Nozzle Diameter (in)
Thermometer Number
Pretest Leak Rate (CFM)
Leak Check Vacuum {(in H20}
Filter Number

Gas Analysis

CO (%)
CO2 (%)
02 (%)
N2 (%)

10/31-85

54.16
UT #1
UT 790-484
1.719
0.985
© 0.8696
8'-A
Stainless
248
48
25.34
8
-0.18
0
0.3
5/16-#0
0.312
1-A
0.0050
18.5




NOZZLE DIAMETER
Dn = 0.372

constant 0.0357
Qm 0.75
Pb(in HG) 25.34
Pgm(in H20) -0.18
Pm 25.3268
Cp 0.8696
Tm(°F) 80
Tm(°R) 540
Bwm 0
Bws 0.08
Ts{°F) 550
Ts{"R) 1010
Mds 29.164
Ms 28.2709
Pb(in HG) 25.34
Pgs(in H20) -0.18
Ps 25.3268
(AP)avg 0.3
Dn = 0.2977

PRETEST CALCULATIONS

PRETEST DATA

Cp 0.8696
Imp V(H20)}(mi) 67.5000
Gel H20(g) 12.0000
V(HZ20)(ml) 127.8000
Vm{acf) 49.2300

Ah avg 0.2000

Vwe 6.0155

Vme 40,1633

Bws = 0.1303

ISCKINETIC AH
AH = 0.8528

constant 849.8000

AH@ 1.0000
Mds 29.1640
Mm 29.1640
K 2.8427

AP 0.3000
AH = 0.8528




Sample
Point

starting

avg °F
avg 'R

total =
average =
Sample
Point

Meter
Temperature
Qutlet

CF)

69
69
70
70
70
71
71
72
72
72
74
73
74

73.35
Meter
Temperature
Inlet (°F)

Meter
Temperature
Inlet

(°F)

69
76
84
89
94
85
92
103
109
114
85
91
95
104
109
3i
95
98
105
113

84.20
544.20

95.05
Meter
Temperature
Outlet (°F)

Stack
Temp
Ts

(°F)

542
547
550
549
550
544
544
552
551
538
505
509
512
513
518
5¢¢z
526
525
336
536

533.45
993.45

533.45
Stack
Temp (°F)
T

Gas
Volume
Vm
(ft3)
970.852
973.03
975.29
977.62
980.06
982.28
984.47
986.86
989.32
991.73
993.98
996.35
998.65
1001.09
1003.66
1006.2
1010.75
1013
1015.44
1017.842

46.9900

Gas
Volume
vm

Gas
Volume
difference
(ft3)

2.18
2.26
2.33
2.44
2.22
2.19
2.39
2.46
2.41
2.25
2.37
2.30
2.44
2.57
2.54
2.30
2.25
2.25
2.44
2.40

46.99

Volume
vm




Velocity Pressure Sampling Clock
Head Diff Time Time
APs AH
(in HZ0) {in H20) {min) (24 hrs)
1630
1633
1636
1639
1642
1645
1650
1653
1656
1659
1702
1706
1709
1712
1715
1718
1722
1725
1728
1731
1734

0.23 1.1
0.25 1.21
0.28 1.36
0.31 1.51
0.25 1.23
0.24 117
0.29 1.43
0.32 1.58
0.29 1.44
0.24 1.21
0.26 1.33
0.25 1.28
0.29 1.48
0.33 1.70
0.32 1.65

n oA - ey
u.or 1.4

0.24 1.21
0.28 1.42
0.3 1.52
0.27 1.38

W W wWwwwwwwwwwwiww

W oW oW W

60 60
0.2740 1.3724 3 1685.75
Velocity Pressure Sampling Clock
Head Diff Time Time
APs AH




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(801) 798-8553 (801) 266-7111

Balance Calibration Data Form

Numhber : 35120053

Balance Name; Satorius - A 200 S {Analytical)

——Balance Name: Satorius - U3600 (Top Loader) — Number: 35120087

Classification of Standard Weights: Type "S" WERBS, Analyst; JPR - RH
A 2005
Date 0,500 q_ 1,0000 g 10,0000 q 50.0000 g 100.0000 q
3/2/94 0.500 0.9999 10.0001 50.0001 100.0001
9/6/94 0.5000 1.0000 10.0000 50.0001 100.0000
3/3/95 0.5000 1.0001 10.0001 50.0001 100.0001
9/2/95 0.5 1.0001 10 50
U 3600
Date 0.500 q 1.0000 g 10.0000 g 50.0000 g 100.0000 g
3/2/94 0.5000 1.0000 10.0000 50.0001 100.1000
9/6/94 0.501 1.0010 10.0000 50.0001 100.0001
3/3/95 0.5000 1.00 10.00 50.00 100.00
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- EPA Protacol Procedure G-1
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_CYLINE;ER NQ. CONSTITUENTS CONCENTRATION: NCMINAL ACTUAL:
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" cc104478 Nitric Oxide - 50.0 PPM s 53.1 PPM
€ Nox | | 53.4 PPM
Nitrogen Balance ‘ Balance
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CERTIFICATION PERIOD (months) 2%
EXPIRATION DATE: January 31, 1998

Cylinder Pressure: _2000_ BSL1G. e e o mmme e e e -
‘—Do not use belcw 150 psig :
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EPA Protocol Procedure G-1
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CYLINDER NO. CONSTITUENTS CONCENTHAT]ON; L __NOMINAL . ACTUAL
1 ‘ , ' * .
' ’ . . -
"CCl0514 Sul fur Dioxide 850 PPM i 901L.6 PPM
: Nitrogen Co ' Balance . Balance
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CERTIFICATION BPERIOD (months): 38
EXPIRATION DATE: January 31, 1997
Cylinder Pressure: 2000 psig

Do not use below 130 psig.
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.EPA_Prctoccl Procedure G-1
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CYLINDEH NQ. CONSTITUENTS CONCENTRATION: NCMINAL Ag_T_UAL
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cc104484 éulfu’r‘Dichide 500 PPM 514.6 PPM
. Nitrogen Balance Balance
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CERTIFICATION PERIOD (months): 36
EXPIRATION DATE: January 31, 1997
cylinder Pressure: 2000 psig

‘='Do not use-below~150 psig

TR

P@}
4

i

weds

AR

daid

) 'h"
211 .x'j;

§

\
¥
ihe

ML

yit
1)

T

g

i...
H MR

TR
-sz@sﬁ ;

£
il

i
vty
&

3,

I
zﬂ‘xghﬁa;i

Uy

. . - ANALYST
William L. Vernon

..w @F@ @(' L, .50 .:WV@:@EV:‘ f}

&, :- FRETAE TR N R MR T !m l»u |ly I T

A "Oﬂ': » RpA -c u'\rl‘\u'\u -c Bogeg P o "-u'\w'\v Pau By o Pue D P B By g Py “"‘N"h'h
L ™

TR




T I D P E P o e e b (g

-l_'- m Q@ ﬂ‘ ﬂ ﬁ" Vﬂi{’w“?@l‘i@bﬁ& % ﬁ‘ﬂ'ﬁ\ o

‘h “‘g‘l';_-_d‘,.',«:-

m

—_—

g
»

A

4

3 YL LW - R P Ll q.q g
el opiE ey s op 9:\”¢ W em® md;m"-n”u, Yy -;.,,V‘ 3
»

?m:-mvp!-m‘fﬁ. _{i\" "ﬂ"n:"m 'm‘gﬂg

e Rl
SPECIALTY GAS DIVISION

11711 S, Alameada Street
Las Angeles, CA 30059
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TO’iMountain Airgas
i
_EPA Protoccol Procedure G-1

5

i
\ DATE: 31 in 1994
J

p.0,. NO: 005 2_"-.'.-.'...‘

..’

I

T CYLINDER NO.

T CClo4481
NQX
Nitrogen

EXPIRATION DATE:
..Cylinder_ Pressure:
Do not use below 150 psig

il A

Nitric Oxide

CONSTITUENTS CONCENTRATION:

CERTIFICATION PERIOD (months):
January 31, 1996
2000 psig

NCMINAL ACTUAL

86.8 PPM
87.3 PPM
Balance

85.0 PFM

Balance

24
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' epeCIAL TY GAS DIVISION
1171 1 S, Alameda Street -
Log, Angeies. CA 30039
(213) 5643711

ANALYTICAL REPORT - PRODUCT CERTIFICATION

ad

el Tl ',- - .,au--i,n- X L Tk PR
- '3-

) .
TO: Mountain Airgas - DATZ: 31 Jan 1994
P.O. NO: 005422 - =~
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EPA Protocol ?gocedure 6-1
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CYLINDER NO. ¥i7° ’CONSTiTUE\lTS CONCENTRATION: NOMINAL ACTUAL

k

CCl3584 Carbonwnonoxide _ 60.0 PPM 62.7 PPM
: Nitrcgen , Balance Balanqe

CERTIFICATICON PERIQD (monﬁhs): 38 ﬁ
EXPIRATION DATE: January 31, 1997 .
_Cylinder Pressure: 2000 psig : S
~ Po not use below 150 psig T
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SPECIALTY GAS DIVISION

” _g 11711 5. Alameda Street
= Los Angeles, CA 90059
O (213) 564-5711
= ANALYTICAL REPORT - PRODUCT CERTIFICATION
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TO: Mcountain Airgas DATE: 31 Jan 1994

)

'
i

gt

ei=m -. .P.O. NO:v 005422 . -
7

R
.

EPA Protocol Procedure G-1

. QYLINDER NCOC. ACTUAL

CONSTITUENTS CONCENTRATION: NOMINAL
32.4 PPM

Balanca

30.0 PPM
Balance

Carben ﬂonozide
Nitrogen

CCl5577

L1
{menths):

CERTIFICATION PERIOD 38
EXPIRATION DATE: January 31, 1997

-..Lylinder Pressure: 2000 psig . o

Do not use below 150 psig o ' e T

ANALYST

William L. Vernon
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Probe
Temperature
Exit
F)

248
251
247
250
247
244
248
256
256
239
249
249
250
252
250
244
250
252
254
256

250.6
Probe Exit
Temperature

(°F)

Filter
Temperature

(°F)

231
256
256
260
264
267
262
260
262
256
259
258
261
261
258
261
259
262
266
265

250.6
Filter
Temperature

(F)

Impinger
Temperature
Outlet

(F)

45
46
48
48
49
50
50
1
48
49
47
47
48
47
47
45
46
46
46
47

47.50
Qutlet Impinger
Temperature

(°F)

42.0908
43.9920
46.6260
49.0360
44.0573
43.0389
47.3102
49.8947
47.4748
42.9101
43,977
43.1540
46.5501
49.6824
49.0494
42.5648
42.6514
46.0454
47.9269
45,4674

Point to
Point
Isokinetics




ZOST TEST  CALCULATION
VOLUME DRY GAS VOLUME HZ20 VAPOR MOISTURE CONTENT
Vm(std) = 38.1693 Vw(std) = 2.8571 Bws = 0.0696
vm 46.9900 Vic(mls) 60.7
Vm(std) = 38.1693 Vw(std) = 2.8571
=L WT DRY STACK GASE: STACK VELOCITY DRY STACK FLOW RATE
Vs = 45.6738
Mds = 29.1640 Q(std) = 1.1011E+6
Kp 8549
MOL WT WET STACK GASE! Vs = 456738
Mws = 28.3865
ISOKINETIC CALCULATION PARTICULATI CONCENTRATION
Cs = 6.4188E-4
An = 5.3093E-4
Mn 24.5
% IS0 = 104.5039 Cs = 6.4188E-4
ths/dscf = 1.4151E-6
grains/dscf = 0.0099
tbs/hr = 1.5581
NOx
PPM = 77.52
ibs/hr = 10.191
co
PPM = 445,38
Ibs/hr = 35.700
so2
Initial Leak Check Rate PPM = 147.92
Finish 970.528 Pitot Tubes Ibs/hr = 27.036
Start 970.523 A= 0K
Rate = 0.0050 B = 0K HF
Vac. = 18.5 mg/dscf = 11.414
Final Leak Check Rate Pitot Tubes Ibs/fw = 27.71
Finish 1017.995 99
Start 1017.988 B=0K
Rate = 0.0070
Vac. = 18.6




American Envircnmental Testing Ccmpany, Inc.
SE€S Scuth Birck Drive
Spanish Fork, Utah 34€40
(801) 2€8-7111

LABORATORY DATA
PA Methcd S

Company: Toln b @le : Run Number: &2 CW,Z«Q««
Sampiing Location: #2 }fj@ o/ Date: _/d- 5/~ 54

Mcisture Collected

Inital Weight . Firal Welght " Weight Gain
impinger 1 53¢.8 ﬁgj "il
Impirger 2 5872 ' (00 .5 1L |
impinger 3 505! ol 7 1 ,b
Impinger 4 b0 2 - Lf (ol =

Terl Gain = 6307

Farticutzte Collecied

Front - Falf Aralysis (Nezzle, Probe, Fitter and Oven Grassware)
O 633/

Filter Final Weicht i
Filter Tare Weight o gr5> L -—R
Tatal Filter Weight W N

Particuiate caught in
rozzle, prete and glassware (0. QOS5 .
Total Front - Half Cateh Q. DAL TR R e >

SO

e T

Back - Half Aralysis (Impingers, and Conrecling Giasswara)

1. Particulate caught in impingers
avapcrated down at less than
120" F. /.3

Total Particuiate Catch (Sum of ant and Eac.< Half, Catc*es)

< 9?7’5
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AMERICAN ENVIRONMENTAL
565 So. Birch Drive
Spanish Fork, Utah 84660

TESTING, INCORPORATED
801-266-7111

PARTICULATE FIELD DATA FORMAT

Plant
City
Location
Operator
Date

Stack Diameter (in)

Sample Box Number

Meter Box Number

Meter AH@

Meter Calibration, Y

Pitot Tube, Cp

Probe Length (ft)

Probe Liner Material

Probe Heater Setting (°F)
Ambient Temperature (°F)
Barometeric Press., Pb (in Hg)
Assumed Moisture (%)
Static Pressure, Ps (in H20)
C Factor

Reference AP (in H20)
Nozzle Identification Number
Nozzle Diameter (in)
Thermometer Number
Pretest Leak Rate (CFM)
Leak Check Vacuum (in H20)
Filter Number

Gas Analysis

CO (%)
CO2 (%)
02 (%)
N2 (%)

Interstate Brick
West Jordan
#3 Kiln Inlet Stack Run #3
Rick Hawkins
10/31-95

54.16
CUT#1
UT 790-484
1.719
0.985
0.8696
8-A

Qtainlaee
=

uuuuuuuuu

248
44
25.3
8
-0.18
0
0.3
5/16-#0
0.312
1-A
0.0060
19.2
-3

0
3.40
14.90
81.7¢




NOZZLE DIAMETER

Bn = 0312
constant 0.0357
Qm 0.75
Pb(in HG) 25.3
Pgm(in H20) -0.18
Pm 25.2868
Cp 0.8696
Tm(°F) 80
Tm(°R) 540
Bwm 0
Bws 0.08
Ts(°F) 550
Ts(°R) 1010
Mds 29.14
Ms 28.2488
Pb(in HG) 25.3
Pgs(in H20) -0.18
Ps 25.2868
{(AP)avg 0.3
Dn = 0.2975

—PRETEST .. CALCULATIONS

PRETEST DATA

Cp 0.8696

imp V(H20)(mi} 67.5000
Gel H20(g) 12.0000
V{H20)(mi) 127.8000
vm(acf) 49.2300

Ah avg 0.2000

Vwe 6.0155

¥Yme 40.0999

Bws = 0.1304

ISOKINETIC AH

AH = 0.8528

constant 849.3000

1.0000
29.1400
29.1400

2.8426

0.3000
AH = 0.8528




Meter Meter Stack Gas Gas
Temperature  Temperature Temp Volume Volume
Outlet Inlet Ts Vm difference
(°F) (F) (F) (ft3) (ft3)
starting 18.727
1 70 70 510 20.87 2.14
71 76 515 23.04 2.17
71 81 542 25.42 2.38
7 90 555 27.82 2.40
72 95 559 30.08 2.26
74 85 545 32.2 212
73 R 558 34.51 2.31
73 99 560 36.96 2.45
.74 557 394 2.44
75 560 41.5 2.10
78 520 43.77 2.27
77 532 46.13 2.36
77 540 48.54 2.41
78 542 51.06 2.52

78 350 53.53 2.47

79 542 55.72 2.19
80 544 57.96 2.24
81 550 60.33 2.37
81 352 62.79 2.46
81 360 65.05 2.26

avg °F 88.68 544.65
avg ‘R 548.67 1004.65

total = 46.3230
average = 75.70 101.65 544.65 .
Sample Meter Meter Stack Gas Gas
Point Temperature Temperature Temp (°F) Volume Volume
Inlet (°F) Qutlet (°F) T vm vm




Velocity Pressure Sampling Clock

Head Diff Time Time
APs AH

(in H2Q) {in H20) (min) (24 hrs)
1900
1903
1906
1909
1912
1915
1920
1923
1926
1929
1932
1936

.1939
1942
1945
1948
1951
1954
1957
2000
2003

0.22 1.10
0.24 1.20
0.29 1.42
0.3 1.46
0.26 - 1.27
0.22 1.08
0.28 1.36
0.32 1.56
0.3 1.48
0.21 1.04
0.25 1.28
0.27 1.37
0.3 1.52
0.32 1.62
0.3 1.52

.23 1.15
0.25 1.26
0.29 1.46
0.31 1.57

0.28 1.41

L W W W W W W W wiww

W W W W

60
0.2720 1.3571 0.5205 3
Velocity , Pressure Sqrt Sampling
Head Diff APs Time
APs AH




Probe
Temperature
Exit
(P

247
250
252
250
255
249
248
244
245
248
251

257
255
254
254
253
250
254
251

257

2512
Probe Exit
Temperature

(°F)

Filter
Temperature

CF)

251

256
265
264
266
264
260
259
257
255
258
261

260
266
267
265
259
260
260
261

251.2
Filter
Temperature

(°F)

Impinger
Temperature
Outlet

(°F)

48
47
47
46
46
45
45
45
46
48
49
50
50
51

51

52
54
54
52
31

48.85
Cutlet Impinger
Temperature

(F)

Vs

40.5868
42.5007
47.3610
48.4821
45.2233
41.3126
46.9074
50.1953
48.5299
40.6628
43.4882
45.4701
48.1226
49.7504
48.3626
42.1780
44.0175
47,5497
49.2107
46.9534

Point to
Point
Isokinetics

107.71
104.09
104.89
103.87
104.68
106.68
103.25
101.98
103.84
106.23
104.18
104.35
101.20
102.17
103.38
105.83
103.00
101.04
101.06
§7.80




POST TEST CALCULATION

VOLUME DRY GAS VOLUME HZ20 VAPCR MOISTURE CONTENT
Vm(std) = 37.2603 Vw(std) = 2.9842 Bws = 0.0742

vm 46.3230 Vic{mls) 63.4
Vm(std) = 37.2603 Vw(std) = 2.9842

MOL WT DRY STACK GASE! STACK VELOCITY DRY STACK FLOW RATE
Vs = 45.8357
Mds = 29.1400 Q(std) = 1.0856E+6
Kp 85.49
MOL WT WET STACK GASE! Vs = 45.8357

Mws = 28.3139

ISOKINETIC CALCULATION PARTICULATE CONCENTRATION
Cs = 6.1191E-4

An = 5.3093E-4
Mn 22.8
103.4652 Cs = 6.1191E-4
Ibs/dscf = 1.3490E-6
grains/dscf = 0.0094
tbs/hr = 1.4645

NOx
PPM =
lbs/hr =

CO
PPM =
lbs/hr =

s02
Initial Leak Check Rate PPM =
Finish 18.361 Pitot Tubes Ibs/hr =
Start 18.355 A= 0K
Rate = 0.0060 B=0K HF
Vac. = 19.2 mg/dscf
Final Leak Check Rate Pitot Tubes Ibs/hr =
Finish 65.167 29
Start 65.162 B=0K
Rate = 0.0050
Vac.

-




American Envircnmental Testing Company, Inc.
E&3 Scuth Birch Drive
Sganish Fork, Utah 84£€0
(801) 2€&-7111

LABORATORY DATA
EFPA Methed

Comgpany: %j/é 6'44,«/ - Fun Numcer: £ 3 M/%«/
Sameling Lecation: 7. B L, 247 Date: __ /O - 3/~ 75

Mcisture Collecled

Initial Weight Firal Weight Weight Gain

574 Ho.5

Impinger 1 S37.5
S55.9 006 /4.
0 2y <04q. § 7.4

Impinger 3 SO Y ) ¢ 4
Imginger 4 Ly B (e 5’)«-(0 So% |

.z
I‘ Tetal Gain = (Ogaq

Impirger 2

o~

FParticulate Collecied

Front - Half Amaiysis (Nezzle, Frete, Filter and Cven Ghsswvare)

Filter Final Weight O.7207.
Filter Tare Weight - 0. 2007 -3
Total Filter Waight C.01490

Particuiate caught in
nozzie, prece and giassware __ O . Q00 7/

Tetal Front - Half Catch 0.OxRL/

S S

Back - Half Analysis (Impingers, and Conrecling Giassware)

1. Particulate caught in iImpingers

evagcrated down at less than ) >
N

120" F.




AMERICAN ENVIRONMENTAL TESTING, INCORPORATED
£835 So. Birch Drive 8C1-286-7111
Scanish Fork, Utah 846&C

POST TEST BACK HALF EVAPORATION

COMPANY: £ 2L ‘
SOURCE: #7 Al : 424:/

DATE: K- £ - 55~

o ] - _—

ACETONE BLANK WATES BLANK
Valume of Liquic __ X5C /»Z Volume of Liguic
Final Weight _ /06, 5755 Finai Weight
Tare Weight __/1C6 . 2/5€ Tare Weight
Residue & ooor ‘ Residue
- RUN #1 RUN #1
' Vaiume of Liguic &S50 :"v/j Volume of Liquic
Color __ Loz, Color
Final Weight __ 706 S 9328 Final Weight
Tare Weight _ /065527 ~ Tare Weight
Residue & Blank o.vre/ R Residue & Blank
. Blank _¢&. oo/ o —H-::\'\ - Blank
Residue (oo ( L00 __,,,,) Residue
O&.o/00 “‘“—-——"—*7
RUN #2 RUN #2
Volume of Liquic __ 352 .mé’ Volume of Liquic
Caoler %J,A. Color
Final Weight __/07. /Y07 Final Weight
Tare Weight __ /02 /¥R Tare Weight
Residue & Blank O . oes s ~ Residue & Blank

- Blank __ & . 00/

- ' - Blank
Residue

-~
S P

=
Residue _ (2. 0055 ( 53}7

BUN #3

RUN #3
Volume of Liquic RS5C »’Wg Volume of Liquic
Color _(“rae. Color
Final Weight [067.35 /¢ Final Weight
Tare Weight _ /07 X YYY Tare Weight
Residue & Blank __©. ©QOZA Residue & Blank
- Blank ___C.- Q00/ e - Blank

Residue __ 3. 00 77 Q/; > Residue




American Environmental Testing Company, Inc.
£65 South Birch Drive
Spanish Fork, Utah 84€60
(801) 266-7111

T EE NN S SN I B R B W N W B GO B A e e Em

Company: In?k\r <-LAQ f)f‘\c,\(

Date: \O_/ 3 \LC\6

Source: 35{-:3 Taled ki\’\

Run Number: /‘F{: \%

SAIRE AT A RIAT NI
AT | MINAL T I

o

(Average of 3 analyses each)

Test Number Volume Percent - Dry
i B =

A L RN S, B =N

3.7 /4.9 24 Jap)

%[, 9 | 2.4 | 4o

wemse @15 | J4g | 24 <o)




AMERICAN ENVIRONMENTAL TESTING, INCCRPORATED

585 Se¢. Birch Drive 801-285-T111
Spanish Fork, Utah 84680

PCST TEST BACK HALF EVAPORATION

Sttt Lok

COMPANY: v

SOURCE: #3 4la Sl

DATE, /-8 - 95

LS oA

l CONTAINER #1 CONTAINES #2
l METHYLENE CHLORIDE DISTILLED WATER
BLANK BLANK
Voiume of Liquii ___ KOO b Volume of Ligui SO0 nd
l Final Weigh __ /02 /367 Final Weigh _ /§7 SX/Y
Tare Weight 02, 1362 Tare Weight __/f7 3R
I Residue Q. 0900 Residus ___ & 0002
AUN #1 . AUN_#1 7 .
I Volume of Liquii A0 n-{ Valume of Liqui 200 4
Coior __Clope Calor __(Cene
Final Weigh _ /08 . /455 Finai Weigh __/52. 88/
l Tare Weight __~ 24 /44/ Tare Weight _/§2 K& 75
Residue & Blanl O. 007y Residue & Blani __ 0. Q00§
: - Blany __ O ©C e -Blank _r oo T
l' Residue C-0o0iY /@ Residue __ 0. 020 ‘7// o ?/7
AUN #2 RUN #2 T
l Vaiume af Liquih 200 A Voiume of Liqub __ 3700 VA
Calol _ﬁ@etd_ Calot _Lé;&____
Final Weigh _ /07 7935 Final Weigh _ /2 /55
' Tare Weight _/0 7 3¥R5 Tare Weight _AF7 2/72
Residue & Blanl__ &. 0007 Residue & Blani . 0o 5
‘ «Blank _& . O e N -Blank__2. 0002 - g
l Residue __ 0 .0007 07 : ™~ Residue __(2. 000€ / 0 47
' RUN #3 RUN #3
Volume of Liqui KALCO o Volume of Ligqui o0 S
Coloi___ (e Colov _Lfegne
l Final Weigh __/l¢ §5° 39 Final Weigh _/£7. %5730
Tare Weight _/Cg S5 R7F Tare Weight _/87, Y52/
Residue & Blanl ___©. do/so Residue & Blani ___C 0 00F
l -Blank __ 2. O . -Blank ___ ¢ COC 2
Residue __ (b o070 .~ O - Residue C. OOS? @
, = el




AMERICAN ENVIRONMENTAL  TESTING, INCORPORATED
565 So. Birch Drive 801-266-7111
Spanish Fork, Utah 84660

PARTICULATE FIELD DATA FORMAT

Plant Interstate Brick Company
Gty West Jordan, Utah
Location No. 3 Brick Kiln Qutlet #1 Run
Operator Todd Benson

Date 10/31-85

Stack Diameter (in) 60
Sample Box Number CR-Box
Meter Box Number CR#(097)
Meter AH@ 1.883
Meter Calibration, Y 1.07
Pitot Tube, Cp 0.8654
Probe Length (ft) 6'-Q

. . -,
Prohe Liner Matcrial Giass

Probe Heater Setting (°F) 248
Ambient Temperature (°F) : 55
Barometeric Press., Pb (in Hg) 25.42
Assumed Moisture (%) 15
Static Pressure, Ps (in H20) -0.5
C Factor o
Reference AP {in H20) 0.115
Nozzle ldentification Number 3/8"6
Nozzle Diameter (in) 0.368
Thermometer Number 1-A
Pretest Leak Rate (CFM) 0.0080
Leak Check Vacuum (in H20) 20.8
Filter Number
Gas Analysis

CO (%6)

C0O2 (%)

02 (%)

N2 (%)




NOZZLE DIAMETER

Dn = 0.368

constant 0.0357
Qm 0.75
Pb(in HG) 2542
Pgm(in H20) -0.5

Pm 25.3832

Cp 0.8654

Tm(°F) 85
Tm("R) 545
Bwm 0

Bws 0.15
Ts{°F) 145
Ts(°R) 605

Mds 29.412

Ms 27.7002
Pb(in HG) 2542
Pgs(in H20) -0.5

Ps 25.3832
{AP)avg 0.115

Dn = 0.3307

PRETEST CAICULATIONS

PRETEST DATA
Cp 0.8654
imp V(H20)(m}) 67.5000
Gel H20(g) 12.0000
V(H20)(ml) 127.8000
Vm(acf) 49.2300
Ah avg 0.2000
vwe 6.0155
Vme 43.3653
Bws = 0.1218

H

ISOKINETIC AH
AH = 0.9276
constant 849.8000
AH® 1.0000
Mds 29.4120
Mm 29.4120
K 8.0661
AP 0.1150
AH = 0.9276




Meter Meter Stack Gas Gas
Temperature Temperature Temp Volume Volume
Qutlet Inlet Ts vm difference
F) (°F) ) (ft3) (ft3)
starting 854.613
1 77 77 139 856.851 2.24
77 78 140 859.09 2.24
78 78 139 861.515 2.42
78 78 140 863.95 2.44
79 78 141 B66.267 2.32
79 78 139 868.402 2.14
79 79 140 B70.674 2.27
80 79 140 872.94 2.27
80 79 140 875.341 2.40
81 79 140 877.628 2.29
81 79 140 880.028 2.40
82 79 140 882.318 2.29
83 80 140 884.365 2.05
80 78 138 886.502 2.14
82 20 139 288,901 2.40
82 80 133 891.298 2.40
82 80 134 893.623 2.33
83 80 133 895.931 2.31
83 81 134 898.236 2.3
83 81 135 900.531 2.29
84 81 136 902.85 2.32
85 82 137 905.213 2.36
85 82 136 907.542 2.33
85 82 136 909.82, 2.28

O oo~ R WN

avg °F 80.33 137.96
avg °R 540.33 597.96

total = 55.2050
average = 81.17 79.50 137.96
Sample Meter Meter Stack Gas
Point Temperature Temperature Temp (°F) Volume
Infet (°F) Qutlet (°F) T Vm




Velocity
Head
APs
{in H20)

0.11
0.115
0.12
0.12
0.12
0.11
0.125
0.12
0.125
0.12
0.13
0.12
0.1
0.1
0.14
0.13
012
0.12
0.12
0.125
0.12
0.125
0.13
0.1

0.1198
Velocity
Head
APs

Pressure
Diff
AH

(in H20)

1.66
1.73
1.81
1.81
1.81
1.66
1.89
1.82
1.89
1.82
1.97
1.82
1.52
1.67
2.13
1.99
1.84
1.84
1.84
1.92
1.84
1.92
2.00
1.54

1.8226
Pressure
Diff
AH

Sampling Clock
Time Time

(min) {24 hrs)
1320
1323
1326
1329
1332
1335
1338
1341
1344
1347
1350
1353
1356
1408
1411

TA1A
ATITT

1M7
1420
1423
1426
1429
1432
1435
1438
1441

W W W W W W W W WwWWwwwWwwwwwwiwwww

72
0.3459 3
Sart SamplinQ
APs Time

(in Hg)

2.1
2.1
2.2
2.2
2.2
2.3
2.3
2.3
2.4
2.4
2.4
24
2.6
2.6
2.6
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
29




Probe
Temperature
Exit
CF)

232
234
237
236
234
233
232
234
235
236
237
233
233
231

232
234
235
236
238
237
233
234
233
231

234.33
Probe Exit
Temperature

(°F)

Filter
Temperature

CF)

234
236
238
240
236
236
235
237
238
240
240
239
238
234
233
234
236
238
241
241
240
239
237
235

234.33
., Filter
Temperature

(°F)

impinger
Ternperature
Qutlet

(F)

40
40
43
43

4312
Outlet Impinger
Temperature

CF)

22.5953
23.1224
23.6001
23.6198
23.6394
22.5953
24.1068
23.6198
24.1068
23.6198
24.5842
23.6198
21.5618
22.5765

25.421¢

24.4816
23.5014
23.4816
23.5014
24.0062
23.5409
24.0465
24.5021
21.4898

Paint to
Point
Isokinetics




VOLUME DRY GAS
Vm(std) = 49.2786

vm 55.2050
Vm(std) = 49.2786

MOL WT DRY STACK GASE:
Mds = 29.4120
MOL WT WET STACK GASE!

Mws = 27.8291

ISOKINETIC  CALCULATION
An = 7.3862E-4

101.7164

Initial Leak Check Rate
Finish 854.499
Start 854.491

Rate = 0.0080
Vac.

Final Leak Check Rate
Finish 909.889
Start 909.882

Rate = 0.0070
Vac.

—POST TEST  CALCULATION

VOLUME H20 VAPOR MOISTURE CONTENT
Vw(std) = 7.9360 Bws = 0.1387

Vic{mis)

168.6

Vw(std) = 7.9360

STACK VELOCITY DRY STACK FLOW RATE
Vs = 23.5423

Kp

Q(std) = 1.0737E+6

85.49

Vs = 23.5423

Pitot Tubes
A= 0K
B=0K

20.8

Pitot Tubes
A= 0K
B=0K

19.5

PARTICULATE CONCENTRATION
Cs = 6.6763E4

Mn 329

Cs = 6.6763E-4

Ibs/dscf 1.4719E-6
grains/dscf = 0.0103
Ibs/hr = 1.5803

NOx
PPM
lbs/hr =

Cco
PPM
Ibs/hr =

sS02
PPM =
Ibs/hr =

HF
mg/dscf = 0.00834
Ibs/hr = 0.0198




American Environmental Testing Company, lnc.
S€5 Saouth Birch Drive
Spanish Fork, Utah 84€80Q
(801) 2€8-7111

LABORATORY DATA
EFA Methed 5

Company: Mﬁﬁ V@u/ Run Number: %/ W
Sampling Location: 7544 o207 j}f/ Date: /&3/3/- S5

Meisture Collectad

Initial Weight Final Weight Weight Gain
impinger 1 595 Y 206. O /0. &
" Impinger 2 £oé. 2 £59. & | 53
Impinger 3 470. 9 Y7/ 3 o4
Impinger 4 7%2. 9 7$Z / Y X

Total Gain= /82 &

Particutate Coilected

Front - Half Analysis (Nozzle, Probe, Filter and Oven Glassware)

1. Filter Final Weight O. 6567 _
2. Fifter Tare Weight o _&IoE =7
3. Total Filter Weight O o030/
4. Particuiate caught in
nozzle, probe and glassware . O/RR
5. Total Front - Haif Catch ©.03523

Back - Half Analysis (Impingers, and Connecting Glassware)

1. Particuiate caught in impingers

avaporated down at less than
120" F. O.L

Total Particutate Catch (Sum of Front and Back - Half Catches)
3.9




American Environmental Testing Company, Inc.
565 South Birch Drive
Spanish Fork, Utah 84660
(801) 266-7111

Company: W M Date: /0 - 3/- 55
Source: #3 /42,4 QWW Run Number: >/ cw,a—éo——-—v

ORSAT ANALYSIS
(Average of 3 analyses each)

Test Number Volume Percent - Dry

Nitrogen Oxygen Carbon Carbon
Dixocide Monoxide

72/ -
£0.0 5. 7 5./ <O |

20.0 /4.9 5 | G-/

FR

73

/4.6 5./ <O .|

Average 80-0 9 Ay s % <0 -{




AMERICAN ENVIRONMENTAL

565 So. Birch Drive

TESTING, INCORPORATED
801-266-7111

Spanish Fork, Utah 84660

PARTICULATE FIELD DATA FORMAT

Mant
City
Location
Operator
Date

Stack Diameter (in)
Sample Box Number
Meter Box Number
Meter AH@®
Meter Caiibration, Y
Pitot Tube, Cp
Probe Length (ft)
Probe Liner Material
Probe Heater Setting (°F)
Ambient Temperature (°F)
Barometeric Press., Pb (in Hg)
Assumed Moisture (%)
Static Pressure, Ps (in H20)
C Factor
Reference AP {in H20)
Nozzle Identification Number
Nozzle Diameter (in)
Thermometer Number
Pretest Leak Rate (CFM)
Leak Check Vacuum (in H20)
Filter Number
Gas Analysis

CO (%)

C02 (%)

02 (%)

N2 (%)

Interstate Brick Company
West Jordan, Utah
No. 3 Brick Kiln Qutlet #2 Run
Todd Benson
10/31-95

60
CR-Box
CR#(Q97)
1.883
1.07
0.8654
6'-Q
Glass
248
55
25.35
14
-0.5
0
0.115
3/8"6
0.368
1-A
0.0060
20
K-2

0




American Environmenta! Testing Company, Inc.
£85 Scuth Birch Drive
Spanish Fork, Utah 84€80
(801) 266-7111

Company: Tonks 5“‘4(, Bricl Date: __ 10/ I\ /ﬁS

Run Number: ’—ﬁ: 1

Source: %5 IA\U\' l('alr\

ADSAT ANAI VRIQ
1O et TN I Y b Fat S )

(Average of 3 analyses &ach)

Test Number yeluma Percnt - Dry
Q2 14 .7 Lo
32 W3 37 | Lo
'y EWRS 30 1¢o)
wemge | g7 | |43% | 394 | Lo




NOZZLE DIAMETER
Dn = 0.368

constant 0.0357
Qm 0.75
Pb{in HG) 25.35
Pgm{in H20) -0.5
Pm 25.3132
Cp 0.8654
Tm(°F) 85
Tm(°R) 545
Bwm 0
Bws 0.14
Ts(°F) 145
Ts(°R) 605
Mds 29.326
Ms 27.8006
Pb(in HG) 25.35
Pgs(in H20) 0.5
Ps 25.3132
(AP)avg 0.115
Dn = 0.3307

PRETEST. CALCULATIONS

PRETEST DATA

Cp 0.8654
Imp V(H20)(ml)  67.5000
Gel H20(g) 12.0000
V(H20)(mi) 127.8000
Vm(acf) 49.2300
Ah avg 0.2000
Vive 6.0155

Vme 43.2460

Bws = (.1221

ISOKINETIC AH
AH = 0.9456

constant 849.8000
AH®@ 1.0000
Mds 29.3960
Mm 29.3960
K 8.2227

AP 0.1150
0.9456




starting

avg °F
avg ‘R

total =
average =

Sample

Point

Meter
Temperature
Qutlet

(°F)

85
84
85
86
85
85
86
86
86
85
85
85
86
84
85
85
85
86
86
86
87
87
87
86

85.54
Meter
Temperature
Inlet (°F)

Meter
Temperature
Inlet

F)

84
85
85
85
85
85
85
85
85
84
85
85
85
83
83
84
84
85
85
85
85
85
86
86

85.15
545.15

84.75
Meter
Temperature
Qutlet (°F)

135.25
595.25

135.25
Stack
Temp (°F)
T

Gas
Volume
vm
(ft3)
910.205
912111
914.129
916.375
918.523
920.641
922.702
924.965
927.198
929.416
931,597
933.663
935.851
938.076
940.122
942.237
944.401
946.619
948.764
950.815
952.905
955.033
957.202
959.34
961.476

51.2710

Gas
Volume
Vm

Gas
Volume
difference
(ft3)

1.91
2.02
2.25
2.15
2.12
2.06
2.26
2.23
2.22
2.18
2.07
2.19
2.22
2.05
2.11
2.16
2.22
2.14
2.05
2.09
2.13
2.17
2.14
2.14




-

Velocity
Head
APs
(in H20)

0.099
0.1
0.13
0.11
o.n
0.1
0.13
0.12
0.12
0.115
0.1
0.12
0.12
0.1
0.1
0.115
0.12
0.11
0.1
0.105
0.11
0.115
0.11
0.11

0.1116
Velocity
Head
APs

Pressure
Diff
AH

{in H20)

1.55
1.57
2.03
1.74
1.73
1.57
2.04
1.89
1.89
1.81
1.57
1.89
1.89
1.57
1.73
1.81
1.89
1.73
1.57
1.65
1.73
1.81
1.73
1.73

1.7546
Pressure
Ditf
AH

0.3338
Sqrt

APs

Sampling
Time

{min)

W W W W W W W W WWWWLWWWWWWwwWWwwiwwww

72
3
Sampling
Time

Time

{24 hrs)
1630
1633
1636
1639
1642
1645
1648
1651
1654
1657
1700
1703
1706
1715
1718
1721
1724
1727
1730
1733
1736
1739
1742
1745
1748

72
1695.5
Clock
Time




Probe
Temperature
Exit
CF)

239
2941
238
236
235
. 236
239
240
242
244
242
239
234
233
234
236
238
240
241
242
239
238
237
235

238.25
Probe Exit
Temperature

CF)

Filter
Temperature

(F)

240
24
239
238
238
239
241
242
244
245
244
241
235
235
236
239
240
241
242
244
241
239
238
237

238.25
Filter
Temperature

(°F)

Impinger
Temperature
Qutlet

(°F)

39
39
40
40
40
40
41
41
42
42
42
43
43
43
44
45
45
45
46
47
47
47
48
48

43.21
Qutlet Impinger
Temperature

CF)

21.5893
21.6617
24.7603
22.6616
22.7380
21,6980
24.7603
23.6892
23.6892
23.1905
21.6435
23.7092
23.7292
21.6799
22,7189
23.2295
23.7092
22.7189
21.6617
22.2152
22.7380
23.2686
22.7380
22.7380

Point to
Point
Isckinetics




VOLUME
Vm(std) =

vm
Vm(std) =
MOL WT DRY
Mds =
MOL WT WET

Mws =

ISOKINETIC
An =

% 150

DRY GAS
45.2297

51.2710
45.2297

STACK GASE!

29.3960

STACK GASE!

27.4189

CALCULATION

7.3862E-4

99.9607

initial Leak Check Rate

Finish 910.148
Start 910,142
Rate = 0.0060
Vac.
Final Leak Check Rate
Finish 961.799
Start 961.792
Rate = 0.0070
Vac.

]

—POST TEST  CALCULATION
VOLUME H20 VAPOR MOISTURE CONTENT
Vw(std) = 9.4940 Bws = 0.1735
Vic{mis) 201.7
Vw(std) = 9.4940
STACK VELOCITY DRY STACK FLOW RATE
Vs = 22.8724
Q(std) = 1.0028E+6
Kp 85.49
Vs = 22.8724
PARTICULATE CONCENTRATION
Cs = 8.0699E-4
Mn 36.5
Cs = 8.0699E-4
lbs/dscf = 1.7791E-6
grains/dscf = 0.0125
lbs/hr = 1.7841
NOx
PPM = 19.54
lbs/hr = 2.340
Cco
PPM = 409.35
lbs/hr = 29.884
s02
PPM = (.34
Pitot Tubes lbs/hr = 0.057
A= 0K
B=0K HF
20 mg/dscf = (0.0072
Pitot Tubes ibs/hr = 0.016
A= OK
B=0CK

19.1




American Environmental Testing Company, Inc.
565 South Birch Drive
Spanish Fork, Utah 84860
(801) 2€6-7111

LABORATORY DATA
EPA Methed 5

Company: M &«.-/ Run Number: #X a.;.,zA.,——u
Sampling Location: 27 Az OW{?ZT/ Date: /0‘}/3/ - S5=

Moisture Colilected

Initial Weight Final Weight Weight Gain
Impinger 1 se8.49 28644 y/2e)
Impinger 2 6032 LR 6 21G
impinger 3 ¥7/. 3 4234 X/
Impinger 4 747 0 506. 7 G 7

Total Gain= X0/, 7

Particulate Collected

Front - Haif Analysis (Nozzle, Probe, Filter and Oven Glassware)

1. Fiter Final Welight O. E7/5
2. Filter Tare Weight O 605Y ==
3. Total Fiter Weight O oRéd
4. Particulate caught in
nozzle, probe and glassware _ €. 0074
5. Total Front - Half Catch 0. 0358

Back - Half Ana]ysis (Impingers, and Connecting Glassware)

1. Particulate caught in impingers

evaporated down at less than
120° F. O/

Total Particulate Catch (Sum of Front and Back - Half Catches)

.

S




American Environmental Testing Company, Inc.
565 South Birch Drive
Spanish Fork, Utah 84660
(801) 266-7111

Company: Wd— M . Date: /0 .- S/~ 55
Source: #3_AZds O8N ZM Run Number: 7 =X conge

ORSAT ANALYSIS

(Average of 3 analyses each)

Test Number Volume Percent - Dry

Nitrogen Oxygen Carbon Carbon

. Dixoide Monoxide

#/ _

50 & /9. 5 5./ co-/
g -

go.9 /Y. 5 5/ cO. |
3

s0. Y /9.5 s/ cO./

rowe | S0 ¥z | sz | s/% <o




N ob W N -

QN

@0

Lh!
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

AMERICAN ENVIRONMENTAL TESTING, INCORPORATED
565 So. Birch Drive 801-266-7111
Spanish Fork, Utah 84660

PARTICULATE FIELD DATA FORMAT

Plant Interstate Brick Company
City West Jordan, Utah
Location No. 3 Brick Kiln Qutlet #3 Run
Operator Todd Benson
Date 10/31-95
Stack Diameter (in) 60
Sampie Box Number CR-Box
Meter Box Number CR#(097)
Meter AH@ 1.883
Meter Calibration, Y 1.07
PFitot Tube, Cp 0.8654
Prebe Length (ft) 6'-Q
Probe Liner Material Glass
Probe Heater Setting (°F) 248
Ambient Temperature (°F) 55
Barometeric Press., Pb (in Hg) 25.32
Assumed Moisture (%6} 14
Static Pressure, Ps (in H20) -0.5
C Factor 0
Reference AP (in H20) 0.115
Nozzle Identification Number 3/8"6
Nozzle Diameter (in) 0.368
Thermometer Number i-A
Pretest Leak Rate (CFM) 0.0060
Leak Check Vacuum (in H20) 20.2
Filter Number K-3
Gas Analysis

CO (%) 0

€02 (%) 4.90

02 (%) 14.90

N2 (%) '80.20




PRETEST CALCULATIONS

NOZZLE DIAMETER PRETEST DATA ISOKINETIC AH
Dn = 0.368 AH = 0.9456

constant 0.0357 Cp 0.8654 constant 849.8000
Qm 0.75 Imp V(H20)(m}) 67.5000 AH@ 1.0000
Pb(in HG) 25.32 Gel H20(g) 12.0000 Mds 29.3800
Pgm{in H20) 0.5 V(H20)(ml) 127.8000 Mm 29.3800
Pm 25.2832 Vm{acf) 49.2300 K 8.2223
Cp 0.8654 Ah avg 0.2000 AP 0.1150
Tm(°F) 85 Vwe 6.0155 0.9456
Tm("R) 545 ¥Yme 43.12438
Bwm 0 Bws = 0.1222
Bws 0.14
Ts(°F) 145
Ts(°R) 605
Mds 29.38
Ms 27.7868
Pb{in HG) 25.32
Pgs(in H20) -0.5
Ps 25.2832
(AP)avg 0.115
Dn = 0.3306




HE R W S ) aE

starting
1

Lo ~NMOGn b wN

avg °F
avg °R

total =
average =
Sample
Point

Meter
Temperature
Outlet

CF)

84
84
85
84
84
85
85
85
85
85
85
86
86
84
85
86
86
86
86
86
86
87
87
88

85.42
Meter
Temperature
Iniet (°F)

Meter
Temperature
Inlet

P

84
84
84
84
84
85
84
84
85
85
85
85
85
85
84
85
85
85
85
8S
85
85
85
86

85.06
545.06

84.71
Meter
Temperature
Outlet (°F)

Stack
Temp
Ts

(F)

138
137
136
138
137
134
135
136
136
134
134
135
131
136
134
134
135
136
135
135
135
136
136
137

135.42
595.42

135.42
Stack
Temp (°F)
T

Gas
Volume
vm
(ft3)
962.016
963.972
966.057
968.341
970.398
972.522
974.624
976.852
979.002
981.096
983.168
984.896
987.009
989.327
991.471
993.659
995.813
998.036
1000.102
1002.331
1004.464
1006.683
1008.836
1010.938
1013.084

51.0680
Gas

vm

Gas
Volume
difference
(ft3)

1.96
2.08
2.28
2.06
2.12
2.10
2.23
2.15
2.09
2.07
1.73
2.11
2.32
2.14
2.19
2.15
2.22
2.07
2.23
2.13
2.22
2.15
2.10
2.15




Velocity
Head
APs
{in H20)

0.099
0.105
0.13
0.1
0.11
0.105
0.125
0.11
0.105
0.1
0.1
0.115
0.125
0.11
0115
0.11
0.12
0.11
0.1
0.11
0.12
0.1
0.105
0.11

0.1112
Velocity
Head
APs

Pressure

Diff
AH

(in H20)

1.55
1.64
2.04
1.56
1.72
1.65
1.96
1.72
1.65
1.73
1.57
1.81
1.98
1.72
1.81
1.73
1.89
1.73
1.73
1.73
1.89
1.73
1.65
1.73

17473
Pressure

Diff
AH

Sqrt
APs

0.3146
0.3240
0.3606
0.3162
0.3317
0.3240
0.3536
0.3317
0.3240
0.3317
0.3162
0.33N
0.3536
0.3317
0.339
0.3317
0.3464
0.3317
0.3317
0.3317
0.3464
0.3317
0.3240
0.3317

0.3333
Sqgrt
APs

Sampling
Time

(rmin)

W W W W W W W Wi W w W WwwwWwwwwwWwww

72
3
Sampling
Time

Clock
Time

(24 hrs)
1900
1903
1906
1909
1912
1915
1918
1921
1924
1927
1930
1933
1936
1945
1948
1951
1954
1957
2000
2003
2006
2009
2012
2015
2018

72
1952.1666667
Clock
Time

Vacuum

{(in Hg)

3.3
3.3
33
3.4
3.4
3.5
35
3.5
3.5
3.5
3.6
3.6
3.8
3.9
3.9
3.9
3.9
4.1
4.1
4.1
4.2
4.2
4.2
4.2

3.75
Vacuum




Probe
Temperature
Exit
CF)

236
238
240
241
241
239
238
236
234
231
230
232
237
238
239
240
238
237
235
234
236
237
238
240

236.88
Probe Exit
Temperature

(°F)

Filter
Temperature

(°F)

239
239
241
243
242
240
238
237
235
233
233
234
242
242
243
243
240
239
237
235
236
239
240
241

236.88
Filter
Temperature

(°F)

Impinger
Temperature
Outlet

(°F)

38
38
39
39
39
39
39
39

39.71
Outlet Impinger
Temperature

(F)

21.6083
22.2349
24.7200
21.7172
22.7581
22.1790
24.2196
22.73N1
22.2163
22.7009
21.6445
23.2306
24.1380
22.73N
23.2111
22.7009
23,7303
22.739N
22.7200
22.7200
23.7303
22.7391
22.2163
22.7581

Point to
Point
Isokinetics




VOLUME DRY GAS
Vm(std) = 45.0035

Vm 51.0680
Vm(std) = 45.0035
MOL WT DRY

Mds = 29.3800
MOL WT WET

Mws = 27.4489

ISOKINETIC
An = 7.3862E-4

99.2984

Initial Leak Check Rate
Finish 961.901
Start 961.895

Rate = 0.0060

Vac.

Final Leak Check Rate
Finish 961.799
Start 961,792

Rate = 0.0070

Vac.

STACK GASE:

STACK GASE!

CALCULATION

POST TEST _ CALCULATION

VOLUME HZ20 VAPOR
Vw(std) = 9.1975

Vic{mis) 195.4
Vw(std) = 9.1975

STACK VELOCITY
Vs = 22.8384

Kp 85.49
Vs = 22.8384

MOISTURE CONTENT
Bws = 0.1697

DRY STACK FLOW RATE

Q(std) = 1.0044E+6

PARTICULATE CONCENTRATION
Cs = 6.6217E4

Mn

29.8

Cs = 6.6217E-4

ibs/dscf =
-grains/dscf =
Ibs/hr =

Pitot Tubes
A= 0K
B=0K

20.2

Pitot Tubes
A= 0K
B=0K

19.1

1.4598E-6
0.0102
1.4663

NOx
PPM
Ibs/hr =

co
PPM =
tbs/hr =

S02
PPM
Ibs/hr

HF
mg/dscf =
tbs/hr =

0.00673
0.0149




American Environmental Testing Company, lnc.
E€5 South Birch Drive
Spanish Fork, Utah 84£80
(801) 2€6-7111

LABORATORY DATA
EPA Methed 5

Company: W M

Sampilng Location: 23 £ 4. - ©

Run Number: %3 Cerse.

Date: /0//3/ - 95~

Moisture Coilected

Iniﬁal Weight Final Weight Weight Gain
Impinger 1 s59£.3 722 & /5.3
Impinger 2 L05. < é)?_ / 52
Impinger 3 47/ 2 S 7R & )./
Impinger 4 506. 7 F)/. 0O Y 3

Total Gain= _/75~ %

Particulate Ceilected

Front - Haif Amalysis (Nozzle, Prote, Filter and Oven Glassware)

1. Fitter Final Weight 0. 6AAE
2. Filter Tare Weight O, 097 . alhetss
3. Total Filter Weight 0. 0/83
4. Particufate caught in
nozzle, prote and glassware O.0 /2
5. Total Front - Half Catch O.0295

Back - Half Arﬁlysis (Impingers, and Connecting Glassware)

1. Particufate caught in impingers

evaporated down at less than
120° F, 0.3

Total Particulate Catch {Sum of Front and Back - Half Catches)

e e o e e e

- PP




American Environmentai Testing Company, Inc.
565 South Birch Drive
Spanish Fork, Utah 84660
(801) 266-7111

Company: M_M Date:_/0-3/ . 95
Sburce: :E.? &é (% 25,«/ Run Number:ﬁ_@g‘%y;o

ORSAT ANALYSIS

(Average of 3 analyses each)

Test Number Volume Percent - Dry

Nitrogen Oxygen Carbon Carbon

Dixoide Monoxide

i

[~ % /6’,9 (-/9 <. |
A

go. & /4. 9 4.7 O . |
#3 ‘

sox | 9.5 7.9 <O. )

Average $0.2 4.4 < 6/7 VA co.




AMERICAN ENVIRONMENTAL TESTING, INCORPCRATED

565 So. Birch Drive

Spanish Forik, Utah 84880

801-266-7111

CETON N WATER BLANK

Volume of Liquic 250 it Voiume of Liquic
Final Weight ___ /O£ §/55~ Final Weight
Tare Weight __/0¢ . _5/5& Tare Weight
Residue (424 Ts 1T 4 Residue

RUN #1 RUN #1
Volume of Liquic T4 owZ Volume of Liquit
Coalar _Lfna. Color
Final Weight __/2Z. 3590 Final Weight
Tare Weight _/O 27 27/ 7 Tare Weight
Residue & Blank __ O. QO/2 3 Residue & Blank
- Blank __&. 200/ e - Blank.
Residue __ (. &/X R g /72'0?7,’> Residue

RUN #2 RUN #2
Volume ot Liquic #AS50 rﬂ-g Volume of Liquic
Color _[tzas Color
Finai Weight __ /06 7342 Final Weight
Tare Weight /06 = 725X Tare Weight
Residue & Blank ___O. 0095 Residue & Blank
- Blank __© - gog/ TR - Blank
Residue _ Q- ©0C7% < G \) Residue

RUN #3 BUN #3
Volume of Liquic RS5O »ﬂz Volume of Liquic
Color _(LZpe Color
Final Weight __ /06 . £ Y4 Finai Weight
Tare Weight _ /(6. 5/3.7 Tare Weight
Residue & Blank ___ & I//.3 Residue & Blank
- Blank __@.002/ e - Blank
Residue _ 0. ©//3 //.:?5\) Residue

PCST TEST BACK HALF EVAPCRATICN

COMPANY: M

SOURCE: #72 4id &w

DATE: M- & 55




AMERICAN ENVIRONMENTAL TESTING, INCORPORATED

585 So0. Birch Drive 801-2688-7111

Spanish Fork, Utah 84680

POST TEST BACK HALF EVAPORATION

CONTAINER #1

METHYLENE CHLORIDE

COMPANY:

SOURCE: #3 /& Qﬂﬁ é

DATE: /- & - 95~

CONTAINER #2
DISTILLED WATER

l BLANK BLANK
Volume of Liquii___e2@2 i Volume of Liqui 567‘5"'-'/4
l Final Weigh __s/p02 . /762 Final Weigh __/f 2 s/
Tare Weight _/C7. /5672 Tare Weight _/57 SRX/2
Residue D 0aod Residue __ & 000K
I RUN #1 RHUN #1
Valume of Liqui 200 ""-Z VYolume of Liguh _ 520 /;w.Z
l Coloy [,Z:-'g,n Color _ (&g
Final Weighr __ /0&. X Y50 Finai Weigh _ /82 3/£%
Tare Weight _/0 & . 2957 Tare Weight _'5c7 £/6%
l Residue & Blan| O o007 Residue & Blanl _ 0 . comns
-Blank Q. & e - Blanp _& 900X o
Residue __ O . COOS ( &3 _> Residue _C . 000l  O.2...
l — 7 ; )
RUN #2 RUN #2
Volume of Liquii R0 b Volume of Liqui 902 sl
' Coial ((ron Color _ e
Final Weigh ___/C6. Z/ 54 Final Weigh __/F7 £59%
l Tare Weight /06 . G/ &= Tare Weight _/82 5557
Residue & Blanl __ © . ©002 Residue & Bfanl __C. 0007
-Blank__:0 -G -Blank _2.00p2 | ..
l Residue __Q cop< ( _ 0% Residue __ - 0004"7 \\
RUN #3 RUN #3
' Volume of Liquic =200 i Volume of Liquii __-5do A«A
Color __[Lennt Color %o
Final Weigh __/of . 5% 70 Final Weigh _/82 ¢33/
l Tare Weight _/0& . £522 Tare Weight /5 2/ T2%
Residue & Blanl Q. ocogR Residue & Blan! O po0F
- Blank _QQ L s -Blank _0Q @202
I Residue __» o002 " > Residue G- Coos” @ﬁ N
l _"/ ~ e




American Environmental Testing Company, inc.
5635 South Birch Drive
Spanish Fork, Utah 84660

prant. mnZter Ll KX

Location: Z3_Jeln OO lA /ﬁé—/

Date: LO- 3/ = 557

ECAMerncg 2 Tycionic Flow Jetermination

2un e 2L e

7T A . RK

Cperator:

AMD. Temp. F: 35~

Baro. Pressure: K25 TR Static Pressure: =— 6.5
P1:0T Tube (Coi: 565y Stack Timensicns: _éimu_
Traverse Point Velocity head Stack Te.TDEf‘aEUf‘E Cyclonic Flew Determination
Numger (aPs} in H20 aPsgat Q7 Angie whicn yielcs 2
Refersncs aull ap
-/ 0./ )2 g.03 <
2 O /2 o, o4 7
) O. /15 i 0. 0R 3 !
o O. /R i o ¢ O |
P S /R l o C ) J
é 0./ g. o O |
2 O/ .0 o2 i
3 0. /R J o). /
g o. 7/ ] C.or /
/6 O3 | 0.02 3 %
/7 0. /3 | l 0. 02 3 i
2_ 0. i [ o.c/ 2
/3 0. /2 l 0.02 3
/Y e /2 | 0.0z 7,
5 0. /7 [ Q. 0/ 2
/6 0. 72 _00 o
12 ©. L7 | Q.0 0o
/8 o . /2 0.0 R
yia 2.7/ 0.0/ /
Je O 12 fol») C
2 0. /2 2.0 3
22 0. /3 \ 0.03 o
23 0.2 \ /7 0. 072 - 2
9 012 J/ l Q. C 4
| |
Jetid 96 1
Average Angle: |7 /. G/ ) |




Appendix "E”

(Emissions Calculations)

Hmerican fnuiwnmznfaf ‘:f-uting C’ompany One.
d?:na, Nevada fp";ozrztlx, FHfrizona Salt ..fa.ﬁz C’ify, Utah

702-780-8553 602-253-3354 §o1-266-71171

w‘




(Emissions Calculations)




. - .
04ms wican <n UL’tO)’Z.)?‘Z,E}zfa[

rj&if:irzg com.f_zarzy, Tne.

505 South FPivzh Drive
:qparzé.t/z' Gork, Utah Saddo

Fo1-708- 8553

Nomenclature for Particulate Calculations

Ag in? m2 ~ Stack Area
Can gridsct” g/dsc.j-:' Particulate - probe, cyclcne and filter
Con gridsct” g/dscm” Particutate - total
Ca gr/CF g/m3 Particulate - probe, cylene and fiiter
@ stack cenditions
Ca, griCF g/m3 Partcuiate - total
@ stack conditicns
Caw Ibs/he kg/hr Pariculate - prebe, cyclone and filter
C.x ibs/hr kg/hr Particulate - total
Cp Pitot Tt.;be Calibraticn Factor
Dy in m Sampling Nezzle Diameter
%EA Percent Excess Air at sampling point
g 32.2 tus2 9.81 m/s2 Accaleration of gravity
%! Percent isckinatic
%M Parcant meisture in stack gas by Volume
My Mcle faction of dry gas
» 29.92 "Hg, 528°R (790 mm Hg, 20° C)
Mero, eVevada UMoenie, —Frizonu Sult Laks Céty, Ultrah
102~ 780~ ¥553 OO~ 25E-RH5 S01-200-7111




A

Epnglish Units Metric Units

mg
18 Ib/lo-moie
mg
Ib/lb-mole
28.95 lwib-mole
Ib/Ib-male
"Hg Absclute
"H20
"Hg Absolute
"H20
"29.92 “Hg
ACFM
DSCFM®

21.83 "Hg-
ft3/1b-moile*R

°F

min

°F
528°*R

ft3
dsct~

fpm

mi

mg

mg

g/g-mole

g/g-mole
mm Hg

mm H20
mm Hg

mm HZ2o

760 mm Hg
m3/hr

dscm/hr”

°C

min

*C
293 K

m3

dsem”

mi/sec

mi

w
- 29.92 "Hg, 528°R (796 mm Hg, 20° C)

rintion

Pariiculate - prcbe, cyclone and filter
Molecular Weight of Water
Particulate - total

Molecuiar Weight of wet stack gas
Molecular Weight of air

Molecular Weight of dry stack gas
Barometric Pressure

Orifice Pressure Drop

Siack Pressure

Velocity Head of stack gas

Standard Barometric Pressurs
Stack Gas Volume at Actual Stack condition

Stack Gas Volume at 29.92 -Hg‘ 528°R.dry

Universal Gas Consant

Average Gas Meter Temperatura
Net Time of test
Stack Temperature

Standard Temperature

Volume of dry gas sampled at meter
condtions

Volume of dry gas sampled at standard
conditions

Stack velocity at stack conditions

Total water collected in impingers and
silica gel




R T U aa E B

.

Symbol English Units Metri nj D riptign

Vwgas scf* scm” Volume of water vapor collected at
standard conditions '

Pair 0.0748 ibs/ft3 Density ofAir
PHOO 1 g/mi Density of water
Pman 51.83 Ibs/ft3 Denisty of mancmeter oil

Standard Conditions: 29.92 "Hg, €8°F (760 mm Hg, 20° C)
T 20.92 "Hg, 528°R (760 mm Hg, 20° C)




il TR I N EE -

Exampie Particulate Calculations

1. Voiume of Dry Gas sampled at standard conditions.”

Vm srda\lm[ Tsid ] [ Ph + (Pm/13.8) ]
Tm + 486C Psd

Vm std = 17.65 x Vm l: Pb + (Pm/13.8)
Tm + 460 = dscf

Vm sid = dscf x 0.028317 = dscm
2. Veoiume of water vapor collected at standard conditions.”

Vwgas = (Vw - gmsiOQ - gms H2S) P H20 x R x Tstd
P sid x M H2O x 453.6

Vw gas = 0.0472 x {Vw - gms SQ2 - gms H2S) = scf

Vw gas = scf x 0.028317 = scm

3. Fercent meisture in stack gas.

Vw gas
%M={ Vmsid + Vw gas x 1C0 =%

4. Mole fraction of dry gas.
Md = 100 - %M
100
5. Average moiecular weight of dry stack gas.

MW =| %CO2Z x 44 %02 x 32 | +] %N2x28 {+]| %CO x28
100 100 100 100

6.  Molecular weight of stack gas.

MW= MWdxMd + 184 (1 - Md) = b = g/g-mole
lb-male

7. Percent excess air at sampling peint.

%EA = 100 (%02 - 8.5% CO)
0.265 (%N2) - (%02) + 0.5 (%CO)

* 29.92 "Hg, 528°R (760 mm Hg, 20° C)

=

b/lb-mole
g/g-mole




8. Stack pressure.

Ps= Pb+ [ stack pressure "H20 ] = "Hg Absciute
13.8

Ps = "Hg Absciute x 25.4 = mm Hg

9. Stack velocity at stack conditions,

Vs = Cp x 60 x [2gxpmanxPstdxMWairx(Ts+460)xAPs] 172
12 xPair x Ps x MW x T sid

Vs= 51238 xCpx | (Ts +460)xaAPs | 172 = fpm
Ps x MW

Vs = fpm x 0.00508 = m/second

I 10. Dry stack gas volume at standard conditions.”
Qs= 1 xVsxAsxMdyx T X Ps
144 Ts + 460 P sid

Qs= 0.123x Vs xAsxMd xPs = DSCFM
. Ts + 460

Qs = DSCFM x 1.6990 = dscnvhr,
11. Actual stack gas volume at stack conditions.

Qa= VsxAs = ACFM
144

Qa = ACFM x 1.6990 = mS3/hr

12. Fercent isokinetic.

%l = Vm std x (Ts + 460) x P std x 100 x 144
zxDn2
MdxTsidxPsxTtxVsx 4

%] = 1039 X Vm std x (Ts + 460)
Md x Ps x Tt x Vs x Dn2

* 29.92 "Hg. 528°R (760 mm Hg, 20° C)




l’
I
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13. Particulate - probe, cyclene and filter.

Can= mf X 1 ar

Vm std 64.8 mg
Can = 0.0154 x mf = gr/dsci*
Vm sia

Can = grdscf x 2.290 = g/dscm”

14, Particulate total.

Cao = 0.0154 x mt = gr/dscf”
Vm std

Cao = gr/dscf x 2290 = g/dsem’
18, Particulate - proke, cyclone and filter at stack conditions.

Cat= Canx Ps X {T std) x Md
Ps std (Ts + 460)

Cat= 1765 x Can x Ps x Md = gr/CF

Ts + 48C

Cat = grCF x 2.290 = g/m3

16. Particulate - tetal at stack conditions,
Cau= 17.85x Cao xPs x Md = gr/CF
Ts + 460
Cau = gr/CF x 2280 = g/im3
17. Particulate - probe, cyclene and filter.

Caws= Canx Qs x 60 min X 11k
1 hr 7000 gr

Caw = 0.00857 x Canx Qs =  ibsthr
Caw = !bs/hr x 0.4536 = kg/hr

18. Particulate - total.
Cax = 0.00857 x Cao x Qs = |bs/hr

Cax = Ibs/hr x 0.4536 = kg/hr

* 29.92 "Hg, 528°R (760 mm Hg, 20° C)
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Appendix "F

(Data-Logger Sheets)

c74m£'tican. frzui'zorzmznfa[ gs.*.ting dom]’:any ﬂn.c.

apano, 4/Vzuaa(a .(/Dﬁoanix, c74'r.£.zor.-.a

702-786- 8553 6oz-253-3354

Salt Lake. C’L'ty, Utah

So1-266-7m1
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(Data-Logger Sheets)
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Company: Interstate Brick

Source: Kiln #3 Outlet

Span: 100
—Analyzer Calibration
Cylinder Analyzer
Value Response
(ppm) (ppm)

0 -0.2
53.4 53.2
87.3 87.2

System QCalibration

Analyzer System

Response Response
(ppm) {(ppm)
-0.2 0.4

na na
B7.2 87.6
i m_Bias

Analyzer System
Response Calibration
{(ppm}
-0.2 0.4
87.2 87.6
Sample Svstem Bias #2
Anaiyzer System
Response Calibration
(ppm}
-0.2 0.1
87.2 87.7

Sample System Bias #3

Analyzer System
Response Calibration
(ppm)
-0.2 0.6
87.2 87.7

Absolute
Difference
{ppm)
0.20
0.20
0.10

Absoiute
Difference
(ppm)
0.60
0.00
0.40

Initial
System
Bias
(% of span)
0.60
0.40

Initial
System
Bias
(% of span)
0.30
0.50

Initial
System
Bias
(% of span)
0.80
0.50

Date:
Sample Gas:

" Difference
(% of span)

0.20
0.20
0.10

Difference
(% of span)

0.60
0.00
0.40

System
Calibration

0.1
87.7

System

Calibration

0.6
8§7.7

System

Calibration

0
87.6

10/31-95
NOx

Final
System
Bias
(% of span)
Q.30
0.50

Final
System
Bias
(% of span)
.80
0.50

Final
System
Bias
(% of span)
0.20
0.40

Drift
(% of span)

0.30
0.10

Drift

(% of span)
0.50
0.00
Drift

(% of span)

0.60
0.10
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Appendix "G"
(AET CEM Readings)
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Appendix "G"
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Rup #1 Interstate Brick - Kiln #3 Outlet
Fime 1551 Date 10/31/95

%

—_ = e el ek ed b e b
WO ~NAOAMBWN PNV RWN=

NN MNDNNNNN
h W h w2 O

27
28
29
30

Average =

lj




Run#2 Interstate Brick - Kiln #3 Outlet
I Time 1718 Date 10/31/95
l — Minutes NOx co 02 s02 y
l 1 18.8 409.3 12.5 0.4
2 22.8 414.2 12.3 0.4
3 18.7 408.1 12.5 0.3
l 4 19.4 411.3 13.4 0.4
5 19.6 409.2 16.5 0.4
6 18.6 399.1 14.4 0.4
l 7 18.3 417.1 15 0.3
8 18.2 413.3 15.2 0.3
9 18.1 a72 15.3 0.3
l 10 18.1 426 15.4 0.3
11 18.1 423.2 15.4 0.3
12 21.9 419 15.5 0.4
l 13 21.6 4103 15.5 0.3
14 20.4 415.2 15.6 0.3
15 17.7 419.4 15.6 0.3
I 16 18.1 420.1 15.6 0.4
17 16.1 344.3 15.5 0.3
- 18 21 415.3 16 0.3
l 19 22 4043 15.5 0.4
20 23.1 402.1 15.3 0.3
21 22.6 399.4 15.2 0.3
l 22 21.8 390.3 15.2 0.3
23 17.5 401.1 15.1 0.3
24 20.7 403 15.5 0.3
I 25 20.5 4121 15.7 0.3
26 17 414.2 14.6 0.3
I 27 20.4 419.4 14,7 0.4
28 16.9 411.4 14.7 0.4
29 20.6 418.3 14.7 0.4
l' 30 17.5 413.4 14.5 0.3
I Average = 19.54 409.35 14.93 0.34




Run #3 Interstate Brick - Kiin #3 OQutlet

I Time 1828 Date 10/31/95
' Minutes NOx co 02 502
l 1 22.9 382.4 13.2 0.4
2 22.9 384.3 13.4 0.4
3 23.4 385.4 13.6 0.4
l‘ 4 23.1 373.5 13.1 0.4
5 22.2 364.8 14 0.3
6 22.3 386.2 14 0.4
l 7 20.4 410.4 14 0.4
8 20.2 403.2 16 0.4
9 19.9 396.2 15.6 0.3
l 10 19.8 406.9 16.6 0.3
11 19.4 435.8 183 0.3
12 23.6 436.9 15.3 0.4
l 13 23.9 428.8 14.1 0.4
14 19.5 423.3 14.4 0.3
i5 19.6 4187 14.8 0.3
l 16 23.7 429.2 14.4 0.3
17 21.8 422.7 13.7 0.4
| 18 26.5 466.5 14.7 0.3
I 19 27.3 459.3 14.6 0.4
20 27.8 449 13.9 0.3
21 29.3 464 14 0.3
l 22 27.4 432.5 13.6 0.4
) 23 31.7 444.9 13 0.3
24 27.3 440.1 11.5 0.4
I 25 27.7 415.3 113 0.3
26 28.5 4443 10.9 0.3
l 27 29.9 427.7 9.6 0.3
28 27.6 4236 9 0.3
29 . 297 427.7 9 0.3
. 30 28 426 10.1 0.3
l Average = 24.58 420.32 13.46 0.34




Rupn #1 ___  Interstate Brick - Kiln #3 Inlet

Time 1551 Date 10/31/95
—Minutes NOx co 02 502
1 75.4 467.4 13.8 129.9
2 76.6 451.2 12.8 138.4
3 78.1 444 1 12.7 138.1
4 77.9 442.2 12.7 138.2
5 78.4 444 9 12.7 138.6
6 79.8 460.7 13.3 132
7 789 457 13.3 129.7
8 79.5 462 13.2 129.9
9 80.5 458.9 13.2 128
10 81 464.1 13.5 124.4
11 81.1 465.3 13.6 123.4
12 814 461 13.5 122.6
13 80.9 465.7 13.5 122.7
14 80.3 460.4 12.9 126.4
15 80.7 453 12.8 128.4
16 81.5 448.6 12.8 127.6
17 80.3 451.6 12.8 125.4
18 75.9 456.6 13.5 ' 117.2
19 77.9 465.3 13.4 114.8
20 78.4 464.9 13.4 115
21 77.4 467.2 13.4 115.6
22 78.4 465.5 13.4 114.6
23 79.8 473.2 13.4 115
24 784 422.1 13.3 116.9
25 721 460.3 13.4 121.4
26 806 452.5 12.8 123.6
27 80.9 4449 12.7 127
28 82.6 448.8 12.7 128
29 77.5 4443 12.7 128.2
30 79.9 444.9 12.6 128
1]
Average = 79.07 455.62 13.13 125.63




Run #2 Interstate Brick - Kiin #3 Inlet
l 1718 Date 10/31/95
l —Minytes NOXx co 02 502
1 79.9 449.9 13.8 146.6
l 2 80.6 447.2 12.6 146.1
3 80.6 451.2 12.6 145.9
l 4 79.5 449.9 12.4 146.3
5 79.2 440.4 12 152.1
6 78.8 437.6 12.1 152.3
l 7 80.5 448.2 12.5 147.1
8 78.1 451.4 14.2 146
9 77.4 450.4 14.1 146.4
l 10 77.1 450.5 14.1 146.4
1 78.8 452.2 14.1 145.9
12 79.3 451 14.2 145.4
l 13 78 454.3 14.1 145.7
14 78.5 447.4 14.1 145.4
15 . 783 446.8 14.1 145.3
l 16 78.3 447.7 14 145.5
17 71.8 400.9 14 146.4
18 76.6 452 14.6 139.3
l 19 78.9 487.6 13.7 145.3
20 79.5 429.1 13.5 150.6
21 77.9 431.5 13.5 153.2
I 22 75.7 430.7 13.5 153.2
23 76 434.3 13.5 156.1
24 75.9 443.8 14.1 150.6
. 25 73 437.4 13.9 148.2
26 75.6 452.7 14.2 149.3
27 75.8 446 14.2 148.8
I 28 75.7 448.3 14.2 148.7
29 76.4 449.6 142 148.4
l 30 73.8 441.4 13.8 151
Average = 77.52 445.38 13.66 147.92




Run #3  Interstate Brick - Kiln #3 Inlet

l Time 1828 Date 10/31/95
l __Minutes NOX co 02 S02
1 68.3 447.5 13.5 138.8
l 2 75.4 442.1 13.6 136.1
3 78 435.7 13.5 140.8
I 4 79.8 431.6 13.2 147.2
5 81.9 425.3 13.2 151.4
6 79.8 430.8 13.3 153.1
l 7 80.5 441.8 13.8 150.3
8 82.6 447 13.8 148.4
9 82 445.3 13.8 148.2
. 10 83.1 446.7 13.7 148.9
1 82.4 449.3 13.7 148.9
12 83.3 448.3 13.7 149.3
l 13 85.4 452.8 14 146.1
14 85 453.3 13.5 147.3
15 84.6 445 13.3 151
l 16 84.6 441.9 13.3 153.4
17 83.9 439.3 13.3 154.7
18 86.6 447 13.9 151.8
l 19 85.9 451.3 13.9 148.1
20 85.5 452.7 13.9 147.3
21 85.2 455.4 13.9 147.5
l 22 85.8 454.4 13.8 148
23 85.4 454.5 13.8 148
24 85.5 4543 13.9 147.2
l 25 83.3 459.4 13.9 146.5
26 80.3 407.5 13.6 148
27 76 458 14.2 144.1
l 28 79.5 448.4 13.5 146.4
29 79.9 438 13.2 154.4
' 30 82.2 435 13.1 158.8
Average = 82.06 444.65 13.63 148.33
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(VEO Readings & Certification Cards)

qus'zican Envézonmsnfa[ ‘js:.tin.g fompany ﬂrzc.

.(pgo.:n&x, Hrizona Salt Laks City, Utah
602-253-355¢ ' Fo1-266-7111




Appendix "H"
(VEO Readings & Certification Cards)




tican 'tonm.srz a
nme noLt cspamli 9011; Utah 54660

.Eﬁ.tm -266-
9 C}O mp any 4 gnc. Visibie Ennsummnocumgrﬂ,ﬂoiéé 7
SOURCENAME SEC

b MIN
LOCATION 1

2780 So . Sz200 Wed Z
MAILING AD RESS - cIry STATE & ZIP

| bl T Ul 500 3

PHONER ~ |SOURCE CONTA
— —"'-—-_‘- *

({"’Jg 280 - 5200 R vgy,/#

OBSERVATION DATE START TIME STOP TIME

2/ -95 /234 73 ¥0
PROCEBS EQUIPMENTV FUEL rvpz OPERATING MODE

QUIPMENT . OPERATING MCDE
< r e Tl

DESCRIBE EMISSION POINT ;

HEIGHT ABOVE GROUND LEVEL |MEIGHT RELATIVE TD OBSERVER

@ Yo’ @& zv”

DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER

o /5 " -7 L Stk .

DESCRIBE EMISSIONS

EMISSION coiﬁf_ PLUME TYPE: CONTINUOUS-CN
Ld Av{;

FUGITIVE 5 INTERMITTENT O

WATER DROPLETS PRESENT IF WATER DROPLET PLUME:
NOO  YESPE. ATTACHED (7 DETACHED S
Point in the Plumae at Which Opacity was Determined

g - - ) -

DESCRIBE BACKJ?QOUND (Cotdr, atc.)

,A(J - 4/60 @/0%

AMBIENT JEMPERATURE WET BULB TEMP |RH. percént
B 55 — ()5?3 %

Steck & SOURCE LAYOUT SKETCH meNonn Arrow
with q

Al [ 25

. . m

4 | — ol R

Wit e | ;,ﬁ | 28
ﬁ/ WX’/_ ission Point =

30

AVERAGE QPACITY FOR
HIGHEST PERIOD

COMMENTS (Describe Observation Paint)

w’/i/’/? XA ik
A,ﬁ,el———/ )
/ AL

DATE

DATE

,, A v, |
ORG. unow — /? ;4/ ?—__ CERTIFIED 87 %

l SKY%TTONS, 0 COLOR ND DIRECTION |WIND SPEED




érp.anis/:’ Dok, Utak 54660

lEit(:)'Zg comf;;_z;, ‘g)?.c. So1-266-7m1

Visible Emission Fiedd Documentation

' SOURCE NAME % SEC
/75 '7444/ é,zb [7 MIN 15

LOC.ﬂTfON

0750 K. 520y wld.

MAILING ADDHESS‘/ cmf TSTATE & 2IP
, = T o) 8571
PHONE - CONTAC
A Lo \NAF)-52.670 Q‘:é:j
£ 'ON DATE START nME STOP TIME

10 295" | 1640 /6 F6

PROCESS E PM NT FUEL TYPE |OPERATING MODE
z | 609/

CONTROL EQUIPMENT OPERATING MODE
Y . 7 e

DESCRIBE EMISSION POINT %

HEIGHT ABOVE GROUND LEVEL |HEIGHT RELATIVE TO OBSERVER

Va
© ¥n’ cEA
DISTANCE FROM OBSERVER DIRECTFON FR%&ZVER

(@Y=M
DESCRIB? IONS
Ml—vh—"""

EMISSION COLOR{ . PLUM.‘.-; TYPE: CONTINUOUS = _

re) FUGITIVE () INTERMITTENT O
WATEF DROPLETS PRESENT, _|IF WATER DROPLET PLUME:

NOO YES(O ATTACHED (S.DETACHED O

Paint In the Plume at Which Opacity wes Detsrmined N
’ A
DESCRIBE BACKGRQUND (Calor, aic.)

A2

-

0
o
o

[2)
=

o

- r

el
<
0
D
o
=1

@l @ Nl D] ] A Al N

3

| el

-_
-

[

-
t

—
&

—
wn

-
-

-
~

—
[+

-
o

SKY ) WIND DIRECTION |WIND SPEED

‘/ « 3/ éo-ulp Q
AMBIENﬁTEMPEHgUﬁg WET 8ULB TEMR |RH. percent

ELner - =70 Z
Stack SOURCE LAYOUT SKETCH Draw North Arrow

2 L Emtasion Point

AVERAGE OPACITY FOR
HIGHEST PERIOD

COMMENTS (Describe Observation Point)

,,7/2%9{/ ,.J‘If& T2t D)
ﬂ‘;ﬂ/A 1y
OBSERVER'S SIGNATURE DATE

7 O/3/- 74 — ¢ il
TION CEHTIFIED gy
%ﬁu—nﬁ d LLgrf (:‘(/V% \ /(Zé_‘ﬁﬁ"

/

OBSERV AME (Prin




L.

gtlcanr gncn'tor’m._nfa.f

sting dom/:’.arzy, One.

Siwan v

385 Douth
épaniﬂz’ Tk, Ustak 54660

Sur-266-71711
VIsibie Emission Freid Documentation

ECURCENAME SEZ
MIN [4) 15 30 A5
LOCATICN tl o |l
e % sro0 whil Tstol
MAILNG ADCRESS cITY STATZ 4 ZIP QL0 1
‘v |79 A ryss| 35 101 S10
PHONE _ - |seu ca%cr ‘ ilo |l ol
(50 )250-526D . T ] — !
OBSERVATION CATE START TIME STCP TIME 13Tl s
J0/31- PS5 /P50 o azl) 15T ol olS
Pncﬁw:‘g/ FUEL TYRE |OPERATING MCOE 7
Z) A A oo >
CCNTRCL EQUIBMENT OPERATING MOCE
- . 7‘__ é ”r bU C—- . g
DESCAIBE EMISG/ON POINT 10
' L 11
HEIGHT ABOVE GRCUND LEVEL |HEIGHT RELATIV TO OBSEAVER
49 ekl 2
DISTANCE FAOM OBSERYER CIRECTICN FROM cess:vs} 13
@ Z ’7a /}ZZ . 14
DESCAIBE EMJSFICNS
W - 15
EMISSION COLCOR PLLIME TYPE: CONTTNUCUS’&: 16
FUGITIVE (T INTEAMITTENT C 7
WATER OACPLETS PAESENT: IF WATEA OROPLET PLUME:
NOC  YESB— ATTACHEDDE DETACHED C 8
Point in the Prumeer Which Opacily wag Cetermined 19 |
. 2 ety d e S | T
Dsscmas xcncu.wor tor, rc) d
21
SKY c:,womeﬂs AND COLOR wmo CIRECTION |WIND SPEZD | 22 |
gy Aot~ | W @7 =
AMEIENT TEMPERATURE WET BULS TEMP |RH. percant
AP F - D50 T
Stacx G SOURCE LAYCUT SKETCH Orw North Amow |2
with
. . 26
Plurne \ <
sn RIS /&0 (o, / =
asion Point
29
P ;
AVERAGE CPACITY FOR
HIGHEST PESIOD
COMMENTS (Cescribe Cbaervation Poinl)
Cbsoarvers Position /}_.
72 A 7
§ L
QoI R_ Sun Location Une / -
CBSERVER E (Print)
f w5l
CESEAVER T SIGNATURE ’ DATE
A2 -4 _}(;L.@
CRGAYIZATIO - . ;o — CEATIFIED 3Y 7[3 3 il
D L by B Fne | i) (femd 1




STATE CF UTaH
DIVISICN OF AIR QUALITY

STATE CFUTAH
DIVISICN CF AIR QUALTY

RICK HAWXZINE

This carufies mar _JD_SCHILIER Thig sarnfies mat

nas sucsaesiutly compieted ne Visioe Tmussians Svaganos

Ras sucsassiuily comeiates the ‘isigie Svussigng Svatuation
Coursa ssncuciag oy e Jivesicn of Air Quality ang has nerms

Caurse sanaucied Sy :ne Divisicn ¢t Air Suaiity 3ng has met Ma
MIMTUm recuiraments AeC2S3ary (& Ivauaie /Asipie smssions.
acsoreing o 254 Mae

ﬂ-‘///"Z)é

Direser. Division ar Air Quaiity

vaic omg GCT 11 1565

MININUT feQuUIrements nec2s83ary 0 2valuaia vIsisig amissicns.

aczsraing @ EPA we:rcr.i - ,._,,,,-
’4’ J.Z:?d

Giracizr. Qivisicn 3t Air Quanry

Vaiie unni_ﬁ_ﬁ? 1 1 jees

TATE QF UTAH
. DIVISICN OF AIR QUALITY

RYAN BENSOW

STATE CF UTAH
CIVISION CF AIR QUALITY

TODD BENSON

Thig serufies hat

This ¢arafles Mat

: has suczassiuly csmplated the Visicte Srmgsions Evaluation . has suczassiully comeierad ha Visible Smissions Svawancrs
Caursa ¢ancuctes zv ‘ne Divisicn of Air Cuarity ang has met he ! Coursa sancuctee Ty the Shasicn of Air Cuaiity ane has mat "2

minimum recuiraments 18cassary 18 avaiuate visible emissions.

acsaneing o S3a T /.d‘ﬁ
& -ﬂ-—"'/‘ﬁl{fé:;/‘é

muMmUm requirgmans ‘ecs=5ary 1o evaiuale visitie amissiars.

acsorcing 10 SRA Mpiee
/’/ ‘J" !/!.,4
et

Elrec::r. Civisicn of Air Quality
4

Valig until OCT { ! 1'%5

Ciraczar. Civisien af Air Quality

11 {868

aks
Vane unti G'- !

CARL KOONTZ ASSCCIATES CIVISICN CF AIR CUALITY
of Nasnvilie, Tennessee
This is to ackncwiedge hat
Y. BReNT RENSOA
suczessiully participated in Visible Emissions
training on CrA /595" ,
and is gqualified 10 evaluale Visible Emissions :

JORN=-23UL HURET

Tnis ¢3rdfias hat

has suczassiully campletac ng Visitle Emissions Svaiuaian
Csurse concucied By e Tivisicn of Air Cuality ard nas et e
minimum reguirements necessary 1 svaluag visitle 2missicn

acsercing @ EPA Wems.i/
_/-/f :‘%

Ciregrar. Civisicn of Air Quaiity

¢CT 11 1995 |

for a period of six (§) menths trom the date of i
certification. —j"' j
1
[

C/M;J(WA_ 7,

Valig unti

Insyuctor

STATE OF UTAH




"ne

Appendix
(Calibration Data)




c’? eno, Nevada
702-786-8553

Appendix
(Calibration Data)

G4m£1£can fnuitonmsnta[ guting Com[zany Tne.
gjh’oznix, Oqtizona

602-253-3354

Salt Lake City, Utak

F01-266-711

[




American Environmental Testing Company, inc.

565 South Birch Drive Spanish Fork, Utah 84660

(801) 798-8553 (801) 266-7111

POSTTEST DRY GAS METER CALIBRATION DATA FORM
(English Units)

Date Barometric Pressure Meter Box Number Plant
11/2-95 25.18 CR (097) Interstate Brick
West Valley, Utah
__Calibrated By Pretest Yi Average Yi L.ow Span High Span
JPB 1.07 1.093 1.017 1.124
Orfice Manometer Standard Meter Dry Gas Meter  Wet Test Meter AH/13.6 Wet Test Meter
Setting AH (Vw) Ft3 {vd) Ft3 (Tw) °F Average Temp.
2.00 10.94 10 70 0.14706 70
70
2.00 10.97 10.01 71 0.14706 71
71
2.00 11.01 10 71 0.14706 71
71
Dry Gas Meter
Infet Qutlet Average Time @
(Td i) °F (Tdo) °F (Td) °F Minutes Yi
70 70 70.75 11.9 1.089
71 72
71 72 71.50 11.95 1.091
71 72
72 73 72.75 11.95 1.098
72 74
Average Yi
1.093

Post Test Temperature Check

Meter Box: CR #1(097)

Meter In:
Meter Qut:

Reference: ERTCO Hg Thermometer

Sample Box: CR#1A

Meter Box Reference Sample Box Reference
71 71 Impinger In: 240 241
70 71 Impinger Out: 45 46
Oven: 244 244




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
{801) 798-8553 (801) 266-7111

POSTTEST DRY GAS METER CALIBRATION DATA FORM
(English Units)

Date Barometric Pressure Meter Box Number Plant
11/2-95 25.18 UT #790-484 Interstate Brick
West Valley, Utah
Calibrated By Pretest Yj Average Yi L.ow Span High Span
JPB 0.985 0.991 0.936 1.034

Orfice Manometer Standard Meter  Dry Gas Meter  Wet Test Meter AH/13.6 Wet Test Meter
Setting AH {(vw) Ft3 (vd) Ft3 (Tw) °F Average Temp.

2.00 9.9 9.98 69 0.14706 69
69
2.00 9.94 10 69 0.14706
70
2.00 . 10.01 70 0.14706
' 70

Dry Gas Meter
Inlet Cutlet Average
{Tdi) °F {Td o) °F (Td) °F Yi

69 69 69.25 0.988
69 70
70 71 70.75 0.991
70 72
71 73 72.00 0.994

71 73
Average Yi

0.991

Post Test Temperature Check
Reference: ERTCO Hg Thermometer

Meter Box: UT 790-484 Sample Box: UT #1A

Meter Box Reference ' Sample Box Reference
Meter In: 69 ' 69 Impinger In: 235 235
Meter Qut: 69 70 Impinger Qut: 70 70
Oven: 235 236




American Environmental Testing Company, Inc.

E&3 South Birch Drive
Spanish Fork, Uah 84€80
(801) 2€8-7111

Company: Q, Jéalf/)f bl Date: /& - J/~ %5
source: 2> S ALF AL Calibrated By: L
NOZZLE CALIBRATION
Nozzle D1 Dz D3 AD D ayerage
[dentification (n.) (n.) (in.) (in.)
Number -

77 _ |
¢ ’///,".3/;2 .3/ 3/R 0020 03/

Vs |32 | 372 | 32| poeo P32

5//5 0-3/3 6.5/ OFN L 0.090 1 O

Wherte:

D1,2,2 = Nozzle diameter measured on a different dlameter, (In.).
Toleranca = measure within 0.601 Inches (.25 mm).

AD = Maximum difference in any two measurements, (in.).
Tolerance =0.004 Inches (0.1 mm).

D a*}etage = Average of Dy, D2, Da.




American Environmental Testing Company, Inc.
565 South Birch Drive
Spanish Fork, Utah 84660
(801) 266-7111

Company: i[_ az%z; &&é Date: /;%%/— g5

s«:urce:iif /% 'Q/W Calibrated By: -,%. 7

OZZLE CALIB 10N

Nozzle D1 D2 D3 AD - Daverage

identification (In.) (In.) (in.) (In.)
Number -

X

¥

?W----

3 Zz
25 £\ 0367 | 0365|0368 | b.008 | 0345

3/ #
%’ 6. 1O-F5| 0565 |2F6F | pcod | 5357

'-EQ-
7\:&-\

%—#{ 6.3¢F | 0.3¢F | ©0.355 |0.000 | O.36F

&\)k

Where:

D1,2,3= Nozzle diameter measured on a different diameter, {in.).
Tolerance = measure within 0.001 inches (0.25 mm).

AD = Maximum difference In any two measu rements, (in.).
Tolerance =0.004 Inches (0.1 mm).

D average = Average of D1, D2, Da.




American Environmental Testing Company, Inc.
5635 South Birch Drive Spanish Fork, Utan 34680
(801) 798-8553 (301) 268-7111

Meter Box Cafibration Data Form
{Eaclisi Units)

Qata Bargmetrsic Prassurs Matar Ecx NMumter
9/2/98 25.62 UT 780334
Average Yi Aversge AH Calibrated Bv Std, Merer Yi
l 0.285 1.719 BAL - GgJ 0.89497
Orfice Manometer Standard Metar  Dry Gas Meter  Waet Test Metar LH/V3S Wert Test Meter
l Secting AH (Vw) Ft3 {vd) Ft3 (Tw) °F Average Temp.
l 0.50 4.34 5 72 0.036786 71
72
00 4.38 3 73 0.07353 72
l 73
9.62 10 73 0.1102¢% 70
- 73
I 2.00 8.72 10 74 0.14706 73
73
3.00 9.79 10 73 0.2208z2 73
I ;3
4.00 278 i0 74 0.2¢472 74
l 74
Dry Gas Meter
Inlet Qutlet Average Time @
' (Tdi)°F (Tdo)*F (Td) °F Minutes Yi AH
l 70 77 74.25 11.23 0.2676 1.7578
71 79
71 83 78.25 8.13 0.8797 1.8147
l 72 87
73 92 84.25 12.54 0.9787 1.6277
74 28 _
l 75 100 88.00 11.08 0.9837 1.6670
75 102
76 104 91.25 8.05 0.ee83 1.6347
l 78 107 '
79 108 94.25 8.25 0.998S 1.8120
81 109
l Average Yi Average AH
Q.98s 1.719




American Eavironmental Testing Cocmpany, Inc.
5635 Scuth Birch Crive Spanisih Fark. Utsn 84630
(8CG1) 798-3553 (801) 288-7111

Pitot Tube Catibration Form

Fitor Tuke !dentificaticn Nymper 4' - B Cata:

"A" Side Calibration

Run Number P std Ps Cs Deizticn
cm H20 cm HZ0 (S)
(inches H2C) (inches H2Q0)
1 0.36 0.475 0.87C6 -0.00062
0.333 0.46 0.8785 0.00730
3 0.385 0.475 0.8645 -0.00653
Average: 0.8712

"B" Side Csiibraticn

Calibrated 8y: VES3-TEES

Run Nurnber P sid Ps Ca Deviaticn
en H20 em H20 (S)
(inches H20) (inches HZ0)
1 0.383 0.435 0.8675 0.00528
2 0.3 0.48 0.8571 -0.004:41 L
3 0.353 0.43 0.8600 -0.00156
Average: 0.8615

A & B Average = 0.3664

l'
v
'




American Environmentai Testing Campany, Inc.
563 Scuth Birch Drive Spanish Fcrk, Utah 84660
(801) 798-8533 (801) 288-7111

Meter Box Calibratien Data Ferm
(English Units)

Qate Barcmetric Sressurs Marar Box Nuroer
3/22/93 25.54 RAC #145-353

Averace Y] Average AH Calibrsted Bv Std, Meter ¥i

l 0.985 1.812 VEB - REB 0.99487
QOrfice Manometer Standard Meter  Dry Gas Meter  Wert Test Meter LHE/13.6 Wet Test Meter
Setting AH (Vw) Ft3 (vd) Ft3 (Tw) °F " Average Temp.
l 050 - 4.35 5 70 0.03676 63
71 '
' 1.00 4,87 . S 70 0.07383 63
T - 71
1.5Q 8.711 10 70 ¢.11029 63
71 '
2.00 8.633 10 62 0.147Q86 6
70
3.00 9.453 10 63 0.2208¢2 67
70
4.00 9.463 10 7Q C.29412 63
71

Cry Gas Meter

Inlet Qutlet Average Time @

(Tdi)°F (Td o) °F (7d) °F Minutes Yi AH
71 75 73.30 11.14 0.9738 1.710%
72 76
72 : 78 76.C0 8.0¢% 0.263¢9 1.8282
74 80
78 8s 82.25 12.8¢ 0.9830 1.6863
79 89
83 96 31.00 11.53 0.9996 1.7870
835 100
87 107 28.00 8.57 0.9879 1.8975
89 109
91 113 102.50 8.46 0.2923 1.9642
92 114

Average Yi Average AH
0.985 1.812




l American Environmental Testing Cempany, Inc.
$63 South Birch Drive Spanish Fork, Utah 84680
l (801) 798-8533 (801) 286-7111
Metar Box Calibraticn Data Ferm
' (Engiish Units)
Qage Barcmetric Bressure Merar Box Mumzar
l 9/22/9% 25.34 RAC #2824
Average Yi Average AH Calibrated Zv Std, Metar
l 0.910 1.630 VBR - RB8 0,99497
Orfice Manometer Standard Meter  Dry Gas Meter  Wet Test Meter AH/T3.8 Wet Test Meter
Setting AH (Vw) Fe3 (vd) Fe3 (Tw) ‘F Average Temp.
l 0.50 4.57 5 69 0.03676 69
63
4.53 3 70 0.07353 . 63.3
l ' 639
8.91 10 70 0.1102¢ 70
70
l 2.00 g.ec1 - 10 71 0.147086 70.8
70
3.00 8.34 10 63 0.220%3 62.5
| 7
4,00 8.329 1Q 71 0.2%412 70.5
I 70
Dry Gas Meter
' Inlet Cutlet Average Time @
(Tdi)°F (Td ) °F {Td) °F Minutes Yi &M
I 71 70 70.50 9.83 0.9107 1.5301
70 71
7 77 74.50 718 . 0.8174 1.6045
l 72 78
74 87 82.25 11.83 0.2031 1.7002
76 92
l 73 ' g6 83.00 10.09 0.20¢986 1.6382
20 98 . ‘
a2 101 92.25 8.324 0.2095 1.6762
l 23 102
86 104 95.25 7.104 0.2020 1.6292
I 83 103
Average Yi Average AH
I 0.810 1.630




I Amaearican Environl:nef\tal Tasting Ccmpany, Inc.
S63 Scuth Birch Drive Spanish Fork, Utan 84640
(801) 798-3533 (8071) 2858-7i11
' Metzr Bax Calibraticn Data Ferm
l (Engiish Units)
Cata Baromatric Prassurs Merar Box Numbaer
l 8/2/25 25.61 CR #(0S7)
Average Yi Aversge AM Calibratad 8y Std. Metar ¥i
' 1.070 1.833 VB8 - JPS 0.29«487
COrfice Mancme:er Standard Meger  Dry Gas Meter  Wet Tes: Meter AF/13.6 Wet Test Meter
I Setting AH {Vw) Ft3 {vd) Ft3 (Tw) °F Average Temp.
I 0.50 5.42 g s 70 0.03678 70
70
.00 5.517 5 71 0.07383 71
I 71
10.64 10 72 c.1102¢2 72
72
l 2.00 10.71 10 73 0.14706 73
73
3.00 10.34 10 73 0.22052 73
i 73
4.00 10.88 10 74 0.28212 74
Dry Gas Meter
Inlet Qutlet Average Time @
l (Tdi) °F (Tda)*F (td) °F Minutas Yi AH
' 70 63 69.75 12.73 1.0765 1.8160
70 70
71 70 70.75 2,18 1.0842 1.8207
' 71 71
71 72 71.75 14.71 1.0538 1.8889
72 72
l 71 72 72.00 12.96 1.0575 1.8353
72 73
72 73 72.50 10.2 1.0633 2.0031
I 72 73
73 74 73.90 9.0% 1.0622 1.8310
73 74
l Average Yi Average AH
1.070 1.833

W .




American Enviraonmentai Tes:ing Cempany, Inc.
563 Scuth Birch Orive Spanish Ferk, Utah 384680
(301) 798-3533 (801) 268-7111

Pitot Tube Caiibration Ferm

Pitat Tuke ldentification Number: £° - 4

Calibrated By: VBB - thb

"A" Side Caiitration

Run Number Pstd Ps3 Deviation
cm H20 em H20

(inches HZQ) (inches H20) ‘
0.31 0.47 -0.002¢0

0.32 0.48 0.00145
0.32 0.48 0.00143

Average:

8" Sice Caiibration

Run Number P std Ps ; Peviaticn
cm HZ20 em H20
(inches HZQ) (inches H20)
0.22 0.48 0.00538
0.32 0.19 g -0.00279
0.32 0.22 -0.00279

Average:

A & B Average = 0.8130




Pitor Tube Identificaticn Mumber: §° - 8

American Eavironmental Testing Ccmpany, lne.

S63 South Birch Drive

Spanish Fork. Utan

{(28071) 798-3553 (801) 268-7111

Pitct Tuke Calibration Form

Calibrated By: VBR - rhb

-

Run Number

Run Number

LY N =

"A" Side Calibration

P std Ps Co
cm H20 em HZ0 (S)
(inches H20) (inches H20)
o.N 0.43 0.8221
0.31 0.43 0.8421
0.31 0.43 0.8491
Average: 0.3481

-1

3" Side Caiibraticn

P std Ps Co
e H29 em H20 (%)
(inches HZ0) (inches H2Q) ‘
0.32 0.48 0.8433
0.21 0.42 0.82¢1
0.31 0.42 0.2583
Average: 0.3505

A & B Average = 0.84¢8

846450

ik
o]
N
o
]

Deviaticn

0.000C0O
0.000C0
0.C0000

Deviaticn

-0.00722
-0.C01+2
0.00263




l American Environmental Testing Comgany, inc.
563 Saouth Birch Drive Spanish Fark, Utsn 84680
l (801) 798-3553 (301) 268-7111 -
Pitot Tube Calibration Form
Pitet Tube Identification Number: §° - T Daga; 8/23/88
lgg_lm_rgggd By: REB - 1P]
l "A" Sice Calibration
Run Number P std Ps Ce Deviaticn
l cm HZ0 cm H20 (s)
(inches H20Q) {inches H20)
1 0.29 Q.42 0.830% -0.00288
l 2 0.3 0.43 0.8353 0.00144
3 0.3 0.43 0.3353 C.007144
l - Average: 0.3338
"8" Side Calioraticn
Run Number P std Ps Co Deviaticn
cm H20 em HZ20 (3)
(inches HZ0) (inches HZD)
| 1 0.285 0.43 C.8283 -0.00306
2 0.3 0.435 0.8305 -0.co088
3 0.3 0.43 0.8353 0.00393
Average: 0.8313 ‘

A & B Average = (0.8326

-

O —

=




Pitot Tuke ldentifigation Nymber §° - 0

Pitat Tube Cslibration Farm

Calibrated Bv: VEB - JBS

"A" Side Caiibration

Run Number P std Ps
cm H20 em H20
(inches HZ2Q) {inches H20)
1 0.28 0.37
2 0.23 0.375
3 0.2¢ 0.38
Average:

"B8" Side Calibraticn

Run Number Pstd Ps
em H20 cm HZO0
(inches H20) {inches H20)
1 .22 0.373
2 0.28 0.38
3 0.27S 0.37
Aversge:

A & B Average = (0.8654

American Environmental Testing Cemgany, Inc.
563 Scuth Birch Orive Spanish Fork, Ltah 84680
(301) 798-3553 (801) 268-7111

Data: 9/30/9%

Cz Ceviaticn
(s)
0.862¢ 0.0C072
0.8641 -0.00510
0.8736 0.00439
0.86832
Ca Deviaticn
($)
0.86+1 0.00<58
0.8s2+ -0.0031+4
C.2e2d1 0.000<3
C.8615




Pitot Tube Calibration Form

Pitet Tubs Identificatien Numibaer 4’ =T

Calibrated Bv: [PS - P4

"A" Side Calibraticn

Run Number P sud Ps
em HZ0 em HZ29
{inches H2Q) (inches HZ0)
1 0.37 Q.29
2 C.38 0.5
3 0.37 0.485
Average:

[ ]
Y

"B" Side Cailbraticn

Run Number P std Ps
cm H20 cm HZQ
(inches HZ20) (inches HZD)
1 0.363 0.48
2 0.37 0.4¢
3 0.37 0.235
Average:

A & B Average = 0.8700

American Eaviranmentai Testing Campany, Inc
S63 Scuth Birch Drive Spanish Ferk, Utan
(801) 798-3553 (80Q1) 2868-7111

(S7

0.8620
0.8718
0.86+6

0.36234 -

(S)
0.8720
0.8€20
0.873<

0.8715

84600

F,?
—
(D
el
~
+)
]
.
[»}
13

Deviaticn

0.00053
0.00334
-0.00387

Deviaticn

0.00053
-0.002531
0.cO186




American Environmental Testing Ccmpany, Inc.
$65 South Birch Drive Spanish Fsrk, Utah 84680
(801) 798-35353 (801) 288-7111

Pitat Tube Calibraticn Form

9

()
T

—

ihe Identificsticn Number~ 8° - A

Calibrated Sv: RBB - thb

"A" Side Cafibraticn

Run Number P std Ps ; Deviaticn
cm H20 em H2O

(inches HZ2Q) (inches H2Q)
0.3 0.4 -0.00117

0.3 0.4 -0.00117
0.31 0.41 0.00234

¥

Average:

"B" Side Calibracicn
Run Number 'Pstd Ps Devisticn
cm HZ0 em H290
(inches K20) (inches H2Q)
0.31 0.41
0.3 g4
.31 C.4

Co
&)

[¥)]

-0.00243
-0.00s524
0.C0837

o0 o0

{0 (O
a o
[« TR Ys)
[&]

o
o
L)

Average:

A & B Average = 0.8636

R E il &N Bl TN BN BN EE Y BEn T BN BN BN B B B =




American Environmental Testing Ccmpany, Inc.
563 Scuth Birch Drive Spanish Fork, Utan 84680
(801) 798-3533 (801) 258-7117

Pitot Tuke Calibration Form

__ Pitor Tube ldentification Nuymber 8' -8 3ta:3/20/85
Calibrated By; RB RH
"A" Side Calibration
Run Numkber P std Ps Ca Deviaticn
cm HZ0 cm 20 (%
(inches HZQ) (inches H20)
1 Q.29 0.4 0.8515 0.000863
2 0.285 0.385 0.3424 -(.00136
3 0.22 0.4 C.8315 0.00063
- _ Average: 0.8508
"B" Side Caiibraticn
Run Number P std Fs Co Daviaticn
cm H20 cm H20 (%)
{inches H20) (inches H20)
1 0.2¢ 0.39 0.8623 0.00612
2 0.233 0.3¢8 0.3104 -0.00677
0.29 0.393 C.3%583 0.C0083
Average: 0.8562

I 3

A & B Average = 0.8535




. American Environmental Testing Cempany, Inc.
S63 Scuth Birch Orive Spanish Fork, Utan 84660

. (801) 798-35353 (8C1) 2558-7711

.)

Pitet Tube Caiibration Form

Pigot Tute Identification Numbaer: 8' . C

' Csiibrate R RH

"A" Side Calibration

Run Number P std " Ps Co " Deviation
cm HZ0 em HZ0 (&)

{inches HZ2Q) (inches H2Q)
0.26 0.26 0.8428 0.C01538

0.25 Q.35 0.8452 -0.00312
3 0.28 Q.26 0.8128 0.00156

N o

Aversge: 0.8433

"B" Side Calibration

Run Number P sid Ps Co Deviation
cm H20 cm H2D ()
(inches H20) {inches K2}
1 0.253 0.333 0.84753 -0.00228
2 0.26 Q.36 0.2428 0.00002
3 0.2%3 Q.263 0.2521 0.002286

A & B Average = 0.8490

l Average: 0.8498




American Environmental Testing Ccmgany, Inc.
563 Scuth Birch Drive Spanish Fork, Utan 84660
(801) 798-35353 (801) 288-7111

Pitot Tube Calibraticn Ferm

Pitgt Tuba ldentificsticn Number 11’ - 4 Daca:8,29/9%

{ik s =\

"A" Side Calibraticn

Run Numter P std Ps Ce Deviaticn
cm HEQ ¢m H20 (S
(inches HZ0Q) (inches H20)
1 0.36 .37 0.3402 0.001924
2 Q.36 0.513 0.3381 -0.00215 .
3 0.3%53 0.305 0.8384 0.00021
- Average: 0.83232

"B" Side Cslicraticn

Run Numter P std Ps Ca Ceviaticn
cmn H20 em =20 (S)
(inches HZQ) (inches HZ0)
0.363 0.52 0.3378 -Q.001863
2 C.3 0.323 0.83285 0.00C
3 Q.375 0.53 0.3412 0.001867
Average: 0.8395

-

A & B Average = 0.8389




American Envircnmental Taesting Comgiany, Inc
$635 Scuth Birch Drive Spanish Fork, Utah 84650

(301) 798-3533 (801) 2%6-7111

Pitot Tuke Calibraticn Ferm

d Pitor Tube !dentification Numiger 11 -8 a/2/9¢g
Calibrated By: TBE - P8
"A" Side Calibration
Run Number P sud Ps Co Deviation
em H29 cm H20 ()
(inches H2Q) (inches HZ2Q)
1 0.31 Q.43 0.83C0 0.00142
2 0.31 0.45 0.8300 0.00142
3 0.2 Q.44 0.8257 -0.00288
" . Average: 0.3285
"8" Side Caiibraticn
Run Number Psid Ps Co Cewviaticn
cm HZ20 cm H20 (&)
(inches H20) (inches H20)
0.3 A 0.8257 0.003653
: 0.3 Q.45 0.81863 -0.00757
3 C.31 0.45 0.3300 0.00592
Average: 0.8241

A & B Average = 0.8263

\ 1
| g




American Environmental Testing Company, Inc.
565 South Birch Drive Spanish Fork, Utah 84660
(807) 798-8553 (801) 268-7111

Meter Box Calibration Data Form
{English Units)

Date Barometric Pressure . Meter Box Number
9/2/9% 25.61 CR #{097)

Average Yi Averzge AH Calibrated By Std, Meter Yi
1.070 1.883 VBB - JPB 0.99497

Orfice Manometer Standard Meter  Dry Gas Meter  Wet Test Meter AHA13.6
Setting &H {(Vw) Ft3 (vd) Ft3 (Tw) °F

0.50 5.42 5 70 0.03676
70

1.00 5817 7 0.07353
71 |

1.50 10.64 72 0.11029
72

2.00 10.71 73 0.14706
73

3.00 10.84 73 0.22059
73

4.00 10.88 ' 74 0.29412
74

Ory Gas Meter
Inlet Qutlet Average Time @
(Tdi)°F (Td o) °F (Td) °F Minutes Yi

70 69 69.75 12.75 1.0765

70 70 ‘
71 70 70.75 9.18 1.0942

71 71
71 72 71.75 14.71 1.0536

72 72
71 72 72.00 12.96 1.0575

72 73
72 73 72.50 10.8 1.0683

72 73
73 74 73.50 9.05 1.0682

73 74

I]

Average Yi
1.070

Wet Test Meter
Average Temp.

70
71
72
73
73

74

4&H
1.8160
1.8207
1.8889
1.9358
2.0031
1.8310

Average AH
1.883




American Environmental Tesiing Ccmpany, Inc.
$63 Scuth Birch Drive Spanizh Ferk. Utah 84680

l (801) 798-3553 (2801) 288-7111

Pitot Tube Calitration Form

Pirst Tuice Identification Number 4 - 4 Dgra: 8/2/8%5

Calibrated 8v: VBE - ribi

"A" Side Calibraticn

Run Number Pste Ps Co Devistion
em HZ0 cm H20 &)
(inches HZQ) {inches H20)
f 0.3 0.47 0.7989 -0.00238
0.3 0.47 0.798¢2 -0.00288
0.3 (.46 0.8C786 0.00576

w N

Average: 0.8018

"B" Side Calitraticn

Run Number P std Ps Co Deviaticn
cm k20 cm H20 (s)
(inches HZO) (inches HZQ)
.31 0.47 0.3121 0.00440
2 Q.3 0.47 Q.7%89g -0.00830
0.31 0.47 0.3121 0.0C<=2Q

-

(L]

A & B Average = 0.8048

l Average: 0.8077




American Environmentsl Testing C&moany, Inc.
$63 Scuth Birch Drive Spanish Fork, Utan 84860

. (801) 798-3553 (301) 286-7T111

Pitot Tube Calibration Form

Pitce Tube !dentification Numkber 4' - C

Isam;@sg.u_ua REB

"A" Side Calibraticn

Run Numkber Psic Ps
em HZ9 cm H290
(inches H20) (inches H2Q)
1 0.36 Q.488
03863 Q.5
3 .36 0.485
- Averzge:

"B" Side Caiibraticn

Run Number P std Ps
cm HZ0 cm H20
(inches H20) {inches HZO)
1 0.36 Q.3
2 0.353 Q.49%
3 Q.36 0.495
- Average:

A & B Average = 0.8514

Qata; 8/30/83

Ca Deviation
(<)
0.8323 -0.0C053
0.8544 0.00107
0.8528 -0.00053
0.8533
Co Cevisticn
(S)
0.843¢% -0.00087
.2488 -0.00254
0.8528 0.00341
0.8494




l American Eavircnmenctal Te<iing Company, Inc.
S63 Scuth Birch Drive Spanish Fork. Ltan 84680
(801) 7$8-3533 (801) 2%848-7T111

I Stack Temperature Senscr Caiibratien Form

ra: 3,3,93

.hermcc::ucie Mumpar: #71 Dieital -2 2 Cmecs D=
aromerric Brassura: 25.73

'gji_b_rgg;l Bv: JBS - RPY Referance: EITCO - Mg - Gigss

D

l Referenca Peint Sourcs 3 Referenca Thermecesuple Temperature
Mumber (specify) Thermemeter Potenticmeter Difference b
Temperature 'F Temperature °F %
. a) lce Watar 34 35 -0.33
#1 b) Hot H29 14Q 143 -0.24
Digital c) Boiling K22 215 214 0.20
I d) Warm Qil 254 253 -0.19
- ) e) Hat Cil 3288 3c¢s 0.30
I - f) Baiiing Cil 398 ' 401 -0.45
_ a) lca Watar 3 g -0.32
l o b) Het HZO0 146 148 -0.43
Omega c) Beiling HZ0 FAN 202 0.42
d) Warm Ci 233 235 -0.40
I e) Hot Cil 378 373 0.48
f) Beiiing Cil 372 370 . 0.3

' Type of calibraticn system usad.

l; (reference temp. *C + 273) - (test thermometer temp. °C + 273) ® i00< 1.5%

referenca temperature *C + 273




American Environmental Testing Comgany, Inc.
S6S South Birch Drive Spanish Fork, Utszh 84680
(801) 798-3553 (801) 265-7111

Sample Box Temperature Senscr Caiibraticn Form

l&amc!e Box Nymper: CRETA - UT %74 - RAC #7324 73

Qage; 3/5,/9%

#1A

—-—

UTA
#1A

RAC
#ZA

I .

.ggiibggted 2v: VBE - IPR

Referanca Pgint Sourca a

Number (scecify)

Cven Cn
Oven Cn
Cwven Cn
Ceid H20
Oven Cn
Oven Cn

N~ N AW

COven Cn
Quvan Cn
Cven Cn
Ceid HZO
Qven Cn
Qven On

~N 0 =N AW

Qven Cn
Cven On
Qven Cn
Celd H20
Oven Cn
Qven On

~N @ - N AW

COven On
Cven On
Oven On
Celd H20
Cven Cn
Cven On

~N 00 - N & W

a Type of calibration system used,

referance temperature °C + 273

Reference Thermcceaugle Temperature
Thermemeter Petenticmeter Qifference b

Temperature *F  Temperacure 'F %

250 251 -0.19

244 247 -0.58

236 234 0.3¢

54 S3 -0.31

57 58 0.30

53 © 53 0.20

247 248 0.1¢

243 24t -0.1¢9

238 220 -0.20

48 a7 -0.317

53 57 -0.681

63 60 0.30

244 243 0.19

254 233 -J.19

236 237 -0.20

36 57 -0.30

60 g1 -0.30

63 62 0.30

247 244 -0.53

244 241 " 0.58

20 240 -75.09

sS4 S3 -0.31

53 53 -0.61

61 60 0.30 T

* 100< 1.5%

la (reference temp. “C + 273) - (test thermemeter temp. °C + 273)

Barcmersic Pressure: 2%.53
Refaranca; ERTCO - 105 - SNBS




r

American Environmental Testing Cemeany, Inc.
563 Scuth Birch Crive Spanish Ferk, Utan 84660
(801) 798-3533 (801) 2§8-7111

Balance Calibration Data Ferm

8siance Mame; Chaus Ga - 200 SZ (Anaivticail Nymiber @ 1292
—Bglapce Name; Mettler - BE - {T er ___ Number: K383
Classificaticn of Stapdard Weiches:  _Tvoe "S” WRB.S Anafvst: JOS

A 200 S Ohaus GA - 200 82
_Date 0.500 q 1.0000 g 10.0000 g 50.0000 q 100.0000 g
3/2/%4 0.500 1.0001 10.c001 £Q.0002 100.0002
9/6/94 0.500 1.0C00 10.0C01 §3.0C01 100.0GC1
3/3/935 0.5000 1.00C0 10.0000 5Q.0000 100.0CC0
§/22/98 0.50001 ~ 0.89¢¢ 10.0001 49,0098
U 3630 Mettler - 68 - 3CQ0
Date 0,500 g 1.0000 g 10.6000 g $0.0000 q 100.000Q g
3/2/94 0.5 1.0 : 10.0 5Q.1 100.1
9/6/94 0.5010 1.0001 10.0000 £0.00G1 100.00C0
3/3/9S 0.5000 1.0001 10.00C0 £3.0000 100.0001

M



Americin Eavironmentai Testing Camzany, Inc.
565 Scuth Birch Drive Spanisn Fork, Utah 84560

l (801) 798-3553 (301) 258-T111

Balance Calibration Data Ferm

| Baziznca Name: Satcriys - A 200 8 (Anaivtical) Numiper s 351200S3
l___BgLan_g?_i\l_am Satgrius - Y2600 (Top Leader) Nuymier : 35120087
Gassification of Standard Weights; = Type "§" W.8 S, Anaifvst: JP8 - RH
A200S
Date Q.500 q 1.000Q g 10.0000 g £2.0000 g 1000000 a
3/2/94 0.500 0.99¢48 10.0007 £0.0001 100.0001
9/6/94 0.5C00 1.0000 . 10.0Q00 $0.0001 100Q.0000
3/3/95 0.5C00 1.000C1 10.0001 5Q.0C01 100.0001
9/2/95 _ 0.5 1.00C1T 10 o)
U 3800
Date 0,990 q 1.00Q0 q 10.0000 aq £0.0000 aq 100.20000 q
3/2/94 0.5C0C0 1.0CC0 10.0CC0 50.0001 100.1000
9/6/94 0.501 1.0010 10.0QC0 £Q.CC0o1 100.0001
3/3/85 0.5Q00 1.0(? 10.C0 30.00 1CC.00




American Environmental Testing Company, Inc.
563 South Birch Drive Spanish Fork, Utah 84680
(801) 798-8553 (801) 2658-7111

Meter Box Calibration Data Form
(English Units)

Date Barometric Pressure i\;ieter Box Number
9/22/95 25.54 RAC #145-583

Average Yl Average AH _ _ Cafibrated By  __ Std, Meter Yi
0.985 1.812 VEB - RBB 0.89497

Orfice Manometer Standard Meter  Dry Gas Meter  Wet Test Meter AH/13.6
Setting AH (vw) Ft3 (vd) Ft3 (Tw) °F

0.50 4.85 5 70 0.03676
71 '
1.00 4.81 S 70 0.07353
‘ 71
1.50 9.711 10 0.11029

2.00 2.683 10 0.14706
3.00 9.458 10 0.22059

4.00 9.469 10 0.29412

Dry Gas Meter
Inlet Qutlet Average Time @
(Td i) °F {(Td o) °F (Td) °F Minutas Yi

71 75 73.50 11.14 0.9738
72 76

72 78 76.00 8.09 0.9689
74 80

76 85 82.25 12.89 0.9880
79 89

83 96 91.00 11.55 0.9996
85

87 98.00 9.57 0.9879
89

91 102.5C 8.46 0.9923

92
Average Yi

0.985

l“

Wet Test Meter
Average Temp.

68
68

63

4&H
1.7109
1.8262
1.6865
1.7870
1.8975
1.9642

Average AH
1.812




Company:
Source;
Span:

A e
Cylinder
Value
(ppm)
0
525.5
899.5

System Caiibrati

Analyzer
Response
(ppm)
0
535.5
na

Interstate Brick

Kiin #3 Inlet
1000

jon
Analyzer
Response
(ppm)
0
§3S8.5
900.1

System

Response

(ppm)
-0.2
518.1
na

Sample System Bigs #1

Analyzer
Response
(ppm)
0
535.5

Sample System Bias #2

Anailyzer
Response
{ppm)
0
535.5

e
Analyzer
Response

(ppm)
0
535.5

System
Calibration

System
Calibration

0.2
525.1

i
System

Calibration

0.4
523.2

Absoiute
Difference
(ppm)
0.00
10.00
0.60

Absolute
Difference
(ppm)
0.20
17.40
0.00

initial
System
Bias

. (% of span)

-0.02
-1.74

Initial
System
Bias
{% of span)
0.02
-1.04

Initial
System
Bias
(% of span)
0.04
-1.23

Date:
Sample Gas:

Difference
(% of span)

0.00
1.00
0.06

Difference
(% of span)

0.02
1.74
0.00

System
Calibration

0.2
525.1

System
Calibration
0.4
523.2
System

Calibration

0.5
320.7

10/31-95
NCx

Final
System
Bias
{% of span)
0.02
-1.04

Final
System
Bias
{% of span)
0.04
-1.23

Final
System
Bias
(% of span)
0.05
-1.48

Drift
(% of span)

0.04
0.70

Drift

(% of span)
0.02
0.19
Drift

(% of span)

0.01
0.25




Company: Interstate Brick
Saurce: Kiln #3 Inlet
Span: 1000
Anal Calibrati
Cylinder Analyzer
Value Response
(ppm} (ppm)
0 0
324.0 326.1
646.8 647.3
S Calibrati
Anailyzer System
Respcnse Response
(ppm) (ppm)
G i
326.1 325.8
na na
) le Sys ias #
Analyzer System
Respeonse Calibration
(ppm)

0 1
326.1 325.8
Sample System Bias #2
Analyzer System
Response Calibration

(ppm)
0 03
326.1 328.8
S le S Bias #3
Analyzer System
Response Calibration
(ppm)
0 0.7
326.1 324.1

Absolute
Difference
(ppm)
0.00
2.10
0.50

Absaclute
Cifference
{ppm)
1.00
0.30
0.00

Initial
System
Bias
(% of span)
0.10
-0.03

Initial
Systemn
Bias
(% of span)
0.03
0.27

Initial
System
Bias
(% of span)
0.07
-0.20

Date:
Sampie Gas:

Difference
(% of span)

0.00
0.21
0.05

Difference
(% of span)

0.10
0.03
- 0.00

System
Calibration

0.3
328.8

System
Calibration
0.7

3241

System
Calibration

0.3
311.8

10/31-95
co

Final
System
Bias
(% of span)
0.03
0.27

Final
System
Bias
(% of span)
0.07
-0.20

Final
System
Bias
(% of span)
0.03
-1.43

Drift
{% of span)

0.07
0.30

Drift

(% of span)
0.04
0.47
Drift

(% of span)

0.04
1.23




~

Company:
Source: Kiin #3 Inlet
Span: 1000

Analyzer Calibration

Cylinder Analyzer

Value Response
(ppm} (ppm)
0 -1
514.6 516.6
901.6 $01.3

S i ion
Analyzer System
Response Response

{ppm) (ppm)

-1 -0.6

516.6 3181
na ‘na

le Bias #1
Analyzer System
Response Calibration

(ppm)
-1 -0.6
516.6 518.1

Sample System Bias #2

Analyzer
Response
(ppm)

-1 0
516.6

System
Calibration

Sample System Bias #3

Analyzer
Response
(ppm)
-1 1.3
516.6 505.5

System
Calibration

Interstate Brick

Absolute
Difference
(ppm)
1.00
2.00
0.30

Absolute
Difference
(ppm)
Q.40
1.50
0.00

Initial
System
Bias
(% of span)
0.04
Q.15

Initial
System
Bias
(% of span)
0.10
-0.95

Initial
System
Bias
(% of span)
0.23
-1.11

Date:
Sample Gas:

Difference
(% of span)

Q.10
0.20
0.03

Difference
(% of span)

nnAa
W

0.15
0.00

System
Calibration

0
507.1

System
Calibration
1.3
S05.5
System

Calibration

1.6
507.3

10/31-95
S02

Final
System Drift
Bias (% of span)
(% of span)
0.10 0.06
-0.95 1.10

Final
System Drift
Bias (% of span)
(% of span)
0.23 0.13
-1.11 0.16

Final
System Drift
Bias {% of span)
(% of span)
0.26 0.03
"-0.93 0.18




Company: Interstate Brick
Source: Kiln #3 Qutlet
Span: 100 .
Anal Calibrati
Cylinder Analyzer Absclute
Value Response Difference
{(ppm) (ppm) {ppm)
0 -0.1 Q.10
54.5 55.1 0.60
88.4 38.6 0.20
s Calibrati
Analyzer System Absolute
Respcnse Respense Difference
(ppm) (ppm) {ppm)
0.1 0.2 0.30
na na 0.00
B8.6 88.8 0.20
Sample System Bias #1 Initial
Analyzer System System
Response Calibration Bias
(ppm) (% of span}
-0.1 0.2 0.30
88.6 88.3 0.20

Sample System Bias #2 Initial

Analyzer System System
Response Calibration Bias
(ppm) (% of span)
-0.1 0.3 0.40
88.6 88.8 0.20
Sampie System Bias #3 Initial
Analyzer System System
Response Calibration Bias
(ppm) (% of span)
-0.1 0.2 0.30
88.6 838.3 -0.30

Date:
Sample Gas:

Difference
(% of span)

0.10
0.60
0.20

Difference

(% of span)

o0
N O W
o OO

System
Calibration

0.3
88.8

System
Calibration
0.2

88.3

System
Caiibration

0
88.7

10/31-95
s02

Final
System
Bias
(% of span)
0.40
0.20

Final
System
Bias
(% of span)
0.30
-0.30

Final
System
Bias
(% of span)
0.10
0.10

Drift
(% of span)

0.10
0.00

Drift

(% of span)
0.10
0.50
Drift

(% of span)

0.20
0.40




Company: Interstate Brick
Source: Kiln #3 Qutiet
Span: 1000
An er Calibratjio
Cylinder Analyzer
Value Response
(ppm) (ppm)
0 -0.1
32.4 321
62.7 61.8
st jbration
Analyzer System
Response Response
) (ppm) {(ppm)
-0.1 0.9
na na
61.8 61.7
le Sys jas #1
Analyzer System
Response Calibration
{ppm)
-0.1 0.9
| 646.8 646.8

Sample System Bias #2

Analyzer System
Response Calibration
(ppm)
-0.1 0
646.8 651.7
Sample System Bias #3
Analyzer System
Response Calibration
(ppm)
-0.1 0

647.3

646.8

Absoiute
Difference
{ppm}
0.10
0.30
0.90

Absolute
Difference
(pom)
1.00
0.00
0.10

Initial
System
Bias
(%6 of span)
0.10
0.00

Initial
System
Bias
{% of span)
0.01
0.49

Initial
System
Bias
(% of span)
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Company: Interstate Brick
Source: Kiin #3 Outlet
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