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I. INTRODUCTION AND PROCESS DESCRIPTION

On October 11, 1983, Guardian Systems, Ine. performed a series of
particulate emissions tests on General Shale Products Brick Plant Kiln No. 15
located in Kingsport, Tennessee. These tests were conducted in accordance to the
rules and regulations expressed in the Code of Federal Regulations, Title 40,
Section 60, Reference Methods 1-5 as amended.

Individual bricks are formed and stacked onto kiln cars measuring
approximately 7'-5" x 9'-6". Cars are inserted on & regular basis into a long,
continuous-fired tunnel kiln. As one car is discharged another is inserted. This
provides a constant moving mass inside the kiln. Cars are pushed through the 424~
6" long kiln at a slow, methodical pace requiring almost 59.6 hours for the
complete travel. By means of a coal firing process, heat is increased in each
chamber until the total firing is complete. As the car continues through the kiln

from the main firing zone the temperatures are reduced to provide necessary

cooling.

On October 11, 1983 at approximately 8:00 AM, an informal pre-test
meeting was held at the sampling loeation. The purpose of the meeting was to
discuss the test procedures to be used for sampling Kiln 15 that day. Mr. Thomas
Isaaes and Mr. Ron Drigger represented the Division of Air Pollution Control First
Tennessee Regional Health Office; Mr. Greg Forte representated the Division of
Air Pollution Control Nashville Office; Mr. Dave McNees, Corporate
Representative, and Mr. Buddy Archer, Plant Superintendent represented General
Shale Products Corporation and Mr. Tom Lotz and Mr. Ashley Riley represented
Guardian Systems, Inec.

The following personnel were present during the actual field sampling and
performed the duties indicated:

Mr. Dave McNees Provided production data

Mr. Buddy Archer Stable operation of plant

Mr. Thomas Isaacs Observed field sampling

Mr. Ron Digger Opacity measurements

Mr. Greg Forte Observed plant operations

Mr. Tom Lotz Field sampling

Mr. Ashley Riley Field sampling and coal samplij

-1- GUARDIAN SYSTEMS Inc
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Il. SUMMARY OF TEST RESULTS

Table I is a summary of the test results for plant #15.

The allowable

emission rate for this source is 9.3 pounds per hour.- The average emission rate

(Tests 1,3, & 4) of 4.83 pounds per hour is 52% of the allowable amount.
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HI. SAMPLING AND ANALYTICAL PROCEDURES

General

All sampling and analytical procedures for determination of the particulate
emissions from this source were conducted in striet adherence with the Code of
Federal Regulations, Title 40, Part 60, Appendix A, Methods 1-5 as amended.

The dimensions of the stack (see figure 1) indicated that 24 points would be
required to sample this source. We sampled 32 points (16 per diameter) for two

minutes at each point. Stack temperature, pressure, range of velocity heads,

moisture content and stack gas dry molecular weight were determined for
isokinetic sampling. A TI-55 was used to calculate the sampling rate. The meter
box was leak checked frc;m the pump to the orifice as outlined in Method 5. The
equipment used in this test was manufactured by Research Appliance Corporation
and was properly calibrated before these tests (See Calibrations). Two (2)
separate gas analysis for CO, and Oy were determined during each test by a
Fyrite Gas Analyser. After the second test, a leak check of the sampling system
could be made due to a broken sample liner. It is felt by our sampling personnel
the liner was broken at the end of the test, but as requested by Mr. Thomas Issacs
the test was scrubbed and another run in its place. The information on test #2 is
provided for informational purposed only.

Sampling Techniques

The particulate determinations were made by utilizing the sample train in
Figure 2 . Initial and final leak checks of the sampling system and pitot lines were
performed as outlined in Method 5 and were recorded on the data sheets. The
nozzle was calibrated before and after each test using & micrometer and was also
recorded on the data sheets.

"~ The gases were drawn through a stainless steel nozzle attached to a heated
glass lined probe. The probe heater was maintained at the proper setting to obtain
an exit temperature of 248 + 25 OF. (See Calibrations) The gases then passed
through a glass fiber filter (Gelman) of 0.3 micron retention to remove particulate
matter. The filter was maintained at a temperature of 248 + 25 °F. The sample

box temperatures were recorded at each point on the data sheets.

y
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The gases then pass through a condenser placed in an ice bath to maintain a
maximum exit temperature of 68 OF. This temperature was also recorded on the
data sheets. The gases then pass through a pre-weighed drying column filled with
indicating silica gel to remove any remaining moisture. The clean and cool gases
then entered the meter box where the gas flow ﬁnd temperature were measured.
At the end of each test, the particulate catech was placed in sealed petri dish.
Each acetone wash from the nozzle, probe and filter holder was combined and
placed in a sealed container. For the group of tests an acetone blank of
approximately 200 milliliters was placed in a sealed container. These containers
were kept in a locked box and then transported to the Birmingham laboratory for
analysis.

Analysis

The Filter (Gelman, Class A, without organic binder, minimum 99%.9%
retention for particules of 0.3 microns as determined by DOP tests) were prepared
for the field test by first heating for 2 hours 105 °C then desiccating at 68 * 10 °F
at ambient pressure for 24 hours and weighing at intervals of at least six (6) hours
to a constant weight (less than 0.5 milligrams change from previous reading).
Upon return to the laboratory, the filters were subjected to the same procedures
as outlined above. The weights were recorded in a bound laboratory book and
transferred to the sheets in this report. During each weighing the filter was not
exposed to laboratory atmosphere for more than two (2) minutes and a relative
humidity of less than fifty percent (50%).

The acetone washes and the blank for the group of tests were evaporated to
dryness in tared glass beakers. They were then desicecated for twenty-four (24)
hour and weighed to a constant weight, utilizing the weight procedure previously

mention fof the filters. .

The moisture content for each test was determined by measuring the
amount of water collected in the condenser and the increase in weight of the
silica gel. These weights were combined to give the total amount of water
collected.

/
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NOMENCLATURE

ACF - Actual Cubic Feet

ACFM - Actual Cubic Feet per minute

ACM - Actual Cubic Meters

ACMS - Actual Cubic Meters per second

An - Cross sectional area of nozzle, (fta)
As -_Afea of Stack, (ftz}

Bws - Water vapor in the gas stream, proportion by volume -
(dimensionless)

Ca - Acetone blank residue concentration, mg/g

¢, - Particulate Concentration, ACF

CFM =~ Cubic feet per minute
Cp - Pitot tube coefficient, (dimensionless})

cg = Particulate Concentration, grains/DSCF

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

C - Particulate concentration (c_ adjusted to 12% excess air),
grains/DSCF

C50 - Particulate concentration (cs ad justed to 50% excess air),
grains/DSCF ’

DSCF - Dry Standard Cubic Feet

DSCFM - Dry Standard Cubic Feet per minute

DSCM - Dry Standard Cubic Meters

DSCMS - Dry Standard Cubic Meters per second

EA - Excess Air, % |

I - Isokinetic Sampling, %

Km = Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, B5.49 (lb/lb-mole}{in. Hg) | 1/2
(°R) (in. H,0)

_/
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NOMENCLATURE - continued _ "\\

Maximum aCCebtable leakage rate for either a pretest

La -
leak check or for.a.leak check following a component
change; equal to 0,.02.CFM or 4 percent of the average
sampling rate, whichever is less.

Li - Individual leakage rate observed during the leak check
conducted prior to the njthe component change
(i =1,2,3,...n), CFM, '

Lp - Leakage rate observed during the post test leak check,
ft3/min. (cfm). :

Ma - Mass of residue of acetone after evaporation, mg.

Md - Mclecular weight of stack gas; dry basis, 1b/lb-mole.

Mn -~ Total amount of particulate matter collected, mg.

Ms - Molecular weight of stack gas; wet basis, 1b/lb-mcle.

Mw - Molecular weight of water, 18.0 g/g-mole (18.01 1b/lb-mole)

AP - Velocity head of stack gas, in. H20

Pa - Density of acetone, mg/ml

Pbar - Barometric pressure at the sampling'site, in. Hg
Pg - Stack static pressure, in. HEO

Pm - Meter pressure, in. Hg

PMR - Particulate Mass Rate, 1lbs per hour

Ps ~ Absoclute stack pressure, in, Hg

Pstd - Standard absolute pressure, 29.92 in. Hg

Pw - Density of water, 0.9982 g/ml (0,002201 1b/ml)

Qa -~ Volumetric flow rate, ACFM

Qs -~ Volumetric flow rate, DSCFM

R - Ideal gas constant6 0.06236 mm Hg - m3/0K-g-mole

{(21.85 in. Hg-ft3/°R-1b-mole)

3CF - Standard Cubic Foot

ta - Ambient Temperature, °F
tm - Average Temperature of meter, °F
ts - Average Temperature of stack, p

_/
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//’— NOMENCLATURE - continued

tstd - Standard Temperature, 68°F
NOTE: Capital "T" denotes degrees Rankin
Va - Volume of acetone blank, ml
.Vaw - Volume of acetone used in wash, ml

Vlic - Total volume of liguid collected in condenser and silica
gel, ml

Vm - Volume of gas sample, as measured by the dry gas meter, ACF
.Vmc - Volume of gas sample, corrected for leak, ACF

UVm(std) - Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, DSCF

Vn - Volume collected at stack conditions through nozzle, ACF
Vs - Average stack gas velocity, ft/sec.

Vw{std) - Volume of water in the gas sample, corrected to
standard conditions, SCF

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

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

AH -~ Value of AH measured for a specific orifice when operated
under the followigg conditions: 0,75 ¢fm of dry air
(M.W, = 29) at 68"F, 29.92 in. Hg.

vYAP - Average of the square roots of the velocity pressure,

in. H20

© - Total sampling time, min.

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

Gi - Sampling time interval between two successive component
changes, beginning with the interval between the first
and second changes, min,

Op - Sampling time interval from the final (nth) component
change until the end of the sampling run, min,

%002, %02, %NE’ %C0 ~ Number percent (%) by volume (dry basis)
of each compound in the stack gas.
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11,
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13,

EQUATIONS

g bar [~ .

P = P + OH
13.6

m bar
'-;bar + AH
vV Y (Tstd ) 13.6

Va(std) = Vm Tm L Pstd

Vw(std) = 0.04707 vlc

B z vw(std)
ws Vv + V \
m(std) wistd)
Md = 0.44 (%COE) + 0.32 (%02) + 0.28 (%N2 + %CO)
_Ms = Md {1 - Bws) + 18(Bws)
Vg * KPCP (VAp) avg. T
s
M P
_ 5 8
Qa = (vs) (As) (60)
P
528 ]
Q. =0, (t -B__) ( ) | )
8 a WS Ts 29.92
¢, = [0.6154 (Mn/Vmstd)]
%0 - 0.5 %CO )
EA = . 2 | 100
0.264 %N2 (%02 - 0.5 %CO0)
Csg = _ _
l: (1.5)(%0,) - 0.133(%N,) - 0.75 (%CO)
1 - ;
21
012 = Cs 12
% CO2

)
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PMR

EQUATIONS - continued

(0.002669)(V1F) +

_ 60
= (eg) Q) (=555
T
=)
P
<}
(0.0154)(M_) /V_
100 V
n
60 0 v_ An
3
=V - (L - L) @
Ca Vaw P,

)

v
m

(P
Tm bar -1—3.1—*

e
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: ée—»bjfﬁﬂ-(.e sample date: /0 -{( 43
Sample location: Y /S Run no.: i
Sample recovery person: A e Recovery date: (0 -« €3
Filter(s) no.: 1'2‘!
MOISTURE

Impingers Silica gel
Final volume (wt) SO ml (gm) Final wt. /0243 . .
Initial volume (wt] J ml (gm) Initial wt. /0e ] :g ﬁg
Net volume (wt) 38 ml (gm) Net wt. (1.8 4 ]

Total moisture _ (Y.Y g
Color of silica gel vl

Description of impinger water _ (LeA/L

RECOVERED SAMPLE

Filter container no. o) sealed [

Description of particulate on filter /QZM,J AL

Acetone rinse Liquid level ) .
container no. R #/ marked L~ 27
Acetone hlank Liguid level é”,,/

container no. Flprk._ marked
Samples stored and locked et

Remarks:

Date of laboratory custody
Laboratory personnel taking custody

Remarks:

b
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BLANK ANALYTICAL DATA

Plant C&\}J S‘AO-/QQ

Sample location T S
Relative humidity 20 d)c)
Type of blank A’(C?'d}"’e-
Ligquid level at mark and container sealed -~
Density of blank (pa) LY 7 g/ml
Blank volume (Va) 40 £ ml
Date and time of wt. /4783 Kad Gross wt. //j//9%. 9 mg
Date and time of wt. /5?2 /64D Gross wt. //#/9). 7 mg
Average gross wt. /% 9 mg
Tare wt. ///9/4 7 mg
Weight of blank (ma) &.2 mg
Cow Mo 9% | D006 m/g
Va pa (e ) (774 )

Note: In no case shall a blank residue greater than (0.0l
mg/g) or 0.001% of the weight of blank used be subtracted
from the sample weight.

Remarks:

£

Signature of analyst %
)
Signature of reviewer {ig E;

A Y-

/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant w ;Q./QL Run No. /

Sample location Ty
Relative humidity 2.0 ‘2
Density of acetone (pa) . 7547 g/ml
- Sample Sample Liquid level marked
type identifiable and/or container sealed

Acetone rinse ot et

filter(s) — (=
Acetone rinse container no. . B[
Acetone rinse volume (Vaw) 232 ml
Acetone blank residue concentration (Ca) _ . 000 6 mg/g
Wa = Ca Vaw pa = (006 ) (332 )(.BY7) = 0,2 mg
Date and time of wt /O /r3 3TV Gross wt 2 7t.47Y mg
Date and time of wt O/ s/Ff3 /D Gross wt //2647S " mg

Average gross wt J/7{ 4725 mg
Tare wt //35%/2 mg

Less acetone blank wt (Wa) — ,2 mg

Weight of particulate in acetone rinse &., /! mg
Filter(s) container no. 2 %/

Date and time of wt J/o/u7/¢>  Sup Gross wt _563. Y mg

Date and time of wt A2Lu7/57 L JD Gross wt 3(2;_’. Z mg

' Average gross wt Je3 Y mgy

tare wt 275, 7 mg

Weight of particulate on filter (s} ZJ“/ 7 mg

Weight of particulate in acetone rinse 26 / mg

Total weight of particulate gzo,‘_} mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight.

Remarks:

Signature of analyst %ﬂ[
Signature of reviewer W

_/
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MOISTURE
Impingers Silica gel
~ Final volume (wt) sy ml(gm) Final wt. /90 ~
Initial volume (wt) ) ml {gm} Initial wt. 0L o a
Net volume (wt) ¢~$  ml{gm} Net wt. 229 . o

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: Cf?_‘142$7il/dﬁp | Sample date:

Sample location: ?7&)' Run no.: Z
Sample recovery person: i / Recovery date: /) /53
Filter(s) no.: (/-2

Total moisture z?.i g

Color of silica gel A (AL2
Description of impinger water _ (lesr.

RECOVERED SAMPLE
Filter container no. /2 &2 sealed &
Description of particulate on filter A%anxﬁjli

Acetone rinse 1 Liquid level
container no. fzu 4 marked —
Acetone blank Liquid level
container no. marked

Samples stored and locked

Remarks:

Date of laboratory custody

Laboratory personnel taking custody

Remarks:

/

_na- GUARDIAN SYSTEMS INnc
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant é)to-J g‘é,/cp Run No. Z

sample location .05

Relative humidity 28 %
pensity of acetone (pa) . 787 ~ g/ml
Sample Sample Ligquid level marked
type identifiable and/or container sealed
Acetone vinse — —
filter(s) (9 =
Acetone rinse container no. £ # 2
Acetone rinsé volume (Vaw) 27() . ml
Acetone blank residue concentration (Ca) 2. D40 £ mg/g
Wa = Ca Vaw pa = (Q«06) (A70 Y (. BY]) = 0./ mg
Date and time of wt o//s78J 52n) Gross wt 48" $31¢ mg

Date and time of wt 44_/4,"{{—! 7r - Gross wt//gqFC Y mg
Average gross wt g rosyS S5 mg

. Tare wt /3" %674 mg

Less acetone blank wt (Wa) —d./ mg

Wweight of particulate in acetone rinse /7 2 mg

Filter(s) container no. /2._7“’ -
Date and time of wt JOLs783 50D Gross wt F¥2.J mg
bDate and time of wt ,4//3783 /(¢ JD Gross wt ?'fZ.y mg

Average gross wt 3Y2.5 mg

Tare wt ZAF ) mg

"tWeight of particulate on filter (s) ﬁd‘r‘:cg’ mq
Weight of particulate in acetone rinse _ //J 7 mg
Total weight of particulate 222,2 ‘mg

Note: In no case shall a blank residue greater than (.01 mg/q) or
.001% of the weight of acetone used be subtracted from the sample

weight,
Remarks:

=

- Z
Signature of analyst L L /VA o

e
Signature of reviewer /—,-4_
. = i =~
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sample location: vt #v) Run no.: J
Sample recovery person: (-a'?t//l"r,-:. Recovery date: AN-—¢{-§7
Filter(s) no.: L ~-2)
MOISTURE )

Impingers Silica gel

. g" ‘ q;? )

~ Final volume (wt) & ml {(gm) Final wt. e ~

S - S _b‘ R
Initial volume (wt) ¢ ml(gm) Initial wt. 996 :
Net volume (wt) 6 s ml{gm) Net wt. 1O 5 g

Total moisture Z Qg g ,

Color of silica gel LBt o e

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

plant: C l _GC./QP Sample date: /(B-¢/-F>

Description of impinger water (3 LeA4-2

RECOVERED SAMPLE

Filter container no. P_#-“? sealed L~
Description of particulate on filter _EQﬂULAny(/
Id

Acetone rinse Liguid level o
container no. /. ﬁé} marked

[ L
Acetone blank Liquid level
container no. marked

Samples stored and locked

Remarks:

Date of laboratory custody

Laboratory personnel taking custody

Remarks:

/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant .)&MJ M Run No. 5

Sample location T
Relative humidity 26 D
Density of acetone (pa) L7284 7 : g/ml
Sample Sample Liquid level marked _
type identifiable and/or container sgealed
Acetone rinse e L~
Filter(s) =d -
Acetone rinse container no. /Z_ %
Acetone rinse volume (Vaw) 303 ml
Acetone blank residue concentration (Ca) DO mg/qg
Wa = Ca Vaw pa = (.€C ) (307 ) (4]} = o. [ mg
bate and time of wt ,ols/¥s 5/D Gross wt ¢ 26522 mg

Date and time of wt /p/F3 /£ /2 Gross wt /r9isT/ mg
Average gross wt /¢3¢y, 2. mg

: Tare wt (/4/7Zy mg
Less acetone blank wt (Wa) _—O./ mg

weight of particulate in acetone rinse /25 8 mg

Filter(s) container no. _ & #J
pDate and time of wt _/O4T5 S Gross wt 3G 6.7 mg’
Date and time of wt g /55y L& SY Gross wt _Fr¢. 7 mg
: Average gross wt 24 (. .% mg
Tare wt 2353 mg
Weight of particulate on filter(s) _/20.0 mg
Wleight of particulate in acetone rinse _ /235 ' & mg
Total weight of particulate 253 8 g

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight.

Remarks:

o
Signature of analyst O/m
Signature of reviewer &7/0'(5
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METHCD 5

PARTICULATE SAMPLE

Plant: @‘-——p SZ)J-O

RECOVERY AND INTEGRITY SHEET

Sample date: /0-t/- F3

Sample location: JZ 4

Sample recovery person:

Impingers

MOISTURE

Silica gel

Final volume (wt) b 0 ml {gm) Final wt. f77ﬁj:g

Initial volume (wt) O
Net volume {wt) 60

Run ne.: fﬁ

¢ i 7E/RA Recovery date: o453
7 —_—

Filter(s) no.: L-"Dt_»

1}

ml (gm) Initial wt.Z52Q

ml (gm) Net wt. /£.5

Total moisture Zé.f‘g

Color of silica gel et A Y R

Description of impinger water Cfegn

[T 3T o]

RECOVERED SAMPLE

Filter container no. fL_ #‘_{ sealed —

. 1
Description of particulate on filter 21D [

Acetone rinse /LL & L4

container noc.

Liquid level
marked

Acetone blank

Ligquid level

container no. marked
Samples stored and locked

Remarks:

Date of laboratory custody

Laboratory personnel taking custody

Remarks:

_/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant ;di]w‘—ﬂ )%/é Run No. 2

Sample location w2

aomy P—— [ RN [ —i

Relative humidity 2.8
Density of acetone (pa) 7547 : g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse el S :
filter(s) = -"" : ~
Acetone rinse container no. /LF S
Acetone rinse volume (Vaw) Tl / ml
Acetone blank residue concentration (Ca) _ 0.099 mg/g
Wa = Ca Vaw pa = (.0%06 ) (36/ ) (. BY)) = ©. 2 ng

Date and time of wt 74> 5§V Gross wt //F 24D mg

pDate and time of wt /‘?//’,’/‘B Z6Jd Gross wt 4344, 0 Mg

Average gross wt //2£#89.0 mg

Tare wt // ZS37,5~ mg

Less acetone blank wt (Wa) -~. 2 mg

Weight of particulate in acetone rinse 4d0.3 mqg
Filter(s) container no. R # ¢

pate and time of wt /O)sF#s STV Gross wt S¥Y O mg

Date and time of wt /783 /&6dU Gross wt 3 ¥4 D mg
Average gross wt 2« ¢, mg

Tare wt 2 L mg

Weight of particulate on filter(s) _/¢¢. Z mg
Hleight of particulate in acetone rinse _/9d.5 mg
Total weight of particulate 2Zd¢ / mg

Note: In no case shall a blank residue greater than (.01 mg/g)} or
.001% of the weight of acetone used be gsubtracted from the sample
weight.

Remarks:

P
Signature of analyst % ‘@’
~ =5

Signature of reviewer

_/
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TENNESSEE AIR POLLUTION CONTROL DIVISION
SOURCE SAMPLING SECTION
.Source Sampling Observation Report Sheet (Particulates)

Company &{hef‘u / 5}‘1.’,’1 Id Ref. No. g‘; - 36
Source I.D. T o] Niia s 25

Test Conducted by (3t 307 =V [ i 4 ke s

Person in Charge of Test Jons [.or ..

Observer oS Lsoracss

Run Number Observed b2, 3

Date O’:?fbbe’r 1 8.3 Time Test Observed f: 33D - S5

' THIS REPORT SHEET IS AN EVALUATION OF SAMPLING PROCEDURES CONDUCTED AT THE ABOVE
MENTIONED SITE. THIS EVALUATION COVERS ONLY GENERAL ITEMS OBVIOUS TO THE OBSERVER. -
THIS DOES NOT IN ANY WAY IMPLY THAT ALL TEST PROCEDURES ARE ACCURATE OR THAT THE TEST
REPORT WILL BE ACCEPTED BY THE TAPCD. EVEN THOUGH THE FIELD PROCEDURE MAY BE ACCEPTABLE, ~ :
INFORMATION PRESENTED IN THE TEST REPORT MAY RENDER THE ENTIRE TEST UNACCEPTABLE. - THIS .
REPORT APPLIES ONLY TO THE TESTS ACTUALLY OBSERVED BY THE TAPCD OBSERVER. B

~ PRELIMINARY DETERMINATIONS SAMPLING TRAIN Y .
Sampling Location OK Basic Construction Hot éOK.USed
Number of sample points 7 Probe Design oY SRR
Velocity traverse : Or Nozzle Condition Y. R
Method of moisture determination DR Pitot Condition S () ."_'

Filter
. SAMPLING Correct amt. H,0 and Cohd'é':g';',- ¢ siliea
Silica Gel in impingers Qg
Leak check: pretest (specify <. & Z) Sy 13 9 l_i"_‘”“f’ U:e(/
post test (specify 4 ) = TRAIN BREAK-DOWN No ""‘F”"‘j@“:
Probe tip crientation . K :

_ Filter heated to minimum temp. flayes Probe moved so as to not lose material O {S

" Time sampled each point 0 K. Probe washed and brushed _ NN
Accurately monitored train temps. oK Acceptable container to store washings E
Initial readings recorded - Reagent grade acetone used - ¢ - oK
Readings recorded if train shut down N Blank of solutions taken . TOK
Final readings recorded 0K Train re-set acceptably B
Gas analysis (specify F\«I | e ) & S TP

CALIBRATION DATA

PROCESS INFORMATION

Proper calibration data . o ‘

Engineer Present (Name /0,pa FForie ) available at site ®) T

Pretest Agreement . Ll
. ) e Ee ""7"“,, —

Observer N Team Leader ... 4. 7 /L\f ‘ !

Y
o:iginal to observer; copy to team leader (to be submitted with test report)

T ;\unﬁ" Fest test Jeak check unacceptuble - f2st ‘f/;rown OU,L

T L N It Yo oYY B : e
“ PH-0463 »

APC 8/79

~-35-
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Pretest Agreement for Process Information

Sourée to be Tested TK-15 Tunnel Kiln Company Name General Shale Co.

1.) Method of Process Wt. Determination: Reference No.82-36-06 (TK-15)

Weight of bricks introduced into kiln .
24-hour coal and gas usage over test period

‘CC!ZI‘-' BTM, 5"1]‘{"\", 615}\ Gualyse

2.) Items to be monitored during test to document process operation.

temperatures of kiln

3.) Items to be monitored during test to document operation of control equipment.

CAk ~ a5 rik PRomuers
Phone o5 ) Do L Gl
Acceptable to State %71/&, Date O(-{'blg-{h ” ; ,73-3
N?e T 7
Unacceptable to State Date

Reason Unécceptable:

hold-¢
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PROCESS INFORMATION

PLANT:. Kingsport —— TK-15 DATE: October 11, 1983
Brick Rate:
Car Schedule = 80 Minutes = .75 Cars/Hour
Car Count = 3,968 Q/S Brick/Car
Hourly Rate = 2,976 Q/S Brick/Hour
Brick Weight = 4.3 Lbs.
Brick Rate = 12,797 Lbs. /Hour
Fuel Rate:
Total = 30.8 Therms/M Brick
Coal = 6.69 Tons/Day
557.5 Lbs. /Hour = 79 $ of Btu's
Natural Gas = 48.9 MCF/Day
2037.5 Cu. Ft./Hour = 21 $ of Btu's
Total Process Weight:
12,797 Lbs. Brick/Hour
+ 557 Lbs. Coal/Hour
13,354 Total Lbs./Hour
6.68 Tons/Hour
Coal Analysis:
14,551 Btu/Lb.
0.79% Sulfur
3,221 Ash

Allowable Emissions:

9.3 1lbs./hr.

_37_
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DAILY REPORT )
LANT: 15 KINGSPORT, TENNESSEE Day l _3 3
REGULAR PRCDUCTION /
.. ot Unloaded & Graded to Date . YARD INVENTORY
an ] UNITS Yo. on To on Am
gy Date ArCuaity AL L4 Grade | By [+ A; ; Grade Cuumiity
| e | — | [
ﬂm o . — o —
Prom-Cut = J—
° fBop Paran D0 90 - — —_
»;,‘.'CE/VT[I STl Foe |jtee dffhé o | ——
ety —— {45 20| —
P s — | IR
E }.1“ — I -
1 Fi s - - ﬁ%)
T R B
Zison| 407
1 i/ — | 70 | /5772
2 : ARV | — | — loPon
W g e} PO — | — S/
4
SPECIAL PRODUCTION
FS ity ' —| — | oo
) yod
]I T . £ *
foud A | 3 R
15 (| o WT3IST\ b 200 pscerT 1o Vitto] 52970 Fr00s9\ a5 7 225712/
- &, J’”’J} f‘ ﬁh Intra Co. Shipped
RO AT P AR A —o—
P Dau0 ~ 7240a| Zan 1510l /00
- GRINDING  ~ BURNING STD ACTUAL .
Grinder Operatad Kiln Schedule [“{e) O
" Grinding Room Worked ars Bumed | ¥ | 2
Yds Per/Hour Car Count 3¢y | ey
tLoads Hauled Brick Bumed 14566 765X € ;
Fineness Modulus Type of Brick Y ot
Asmarks: IRate of Suction ﬂi‘t%ﬁ ' -'.h
Kay Check Reading ALB i f}-rf- s
Hemarks:
MACHINING LOADING
Mill - Type Brick rp P Ariad Brick Graded/Man Hour e 1875
Brick Mach. Ran. Hr. ¢ Bricwhr. |99 eneral Inlarmation .
Vacuum (Absolute) No. Employees _|7- Hev Ay
Green Strangth N.U.B. Produced g_&h, Loy '
Groon Brick WA 06 Remarks: P
Column Temp 10¢ : i
Void Area 2922, 77A
Lug_ 4" _20%°
deva ' oo
Pradryer RT i
Green Cars 7 15 ::Jaxi%ala_f.{zﬁib‘_ Gu FL_2%,5"Therm 210
; ’ uel Qi m 4
Dow Point b | Coal L. _J2X/Z_ Therm i
Pre. Sup. Temp. 'l;l ggrliall‘]"r‘aerms. i, P Tharms, Per. X2,




GENERAL. SHALE PRODUCTS CORPUR
PLANT NO. - 15

.
M o7 &1os @'loa

G,aol
Qas 923 Gz: @zo : @la @.7 Gm Gls g
| Glos $|o4 Gloa Gmeo
LM - —

[s0 | 39 ] 3e& | 37 | 36 | 35 ] 34 | 33 | 32 | 31 | 30 | 29 | 28 | 27 | 26
_ FIRE ZONE - PREHEAT
Dol 19901 192011300 | 19501 1920 | 12901 1930 | /90 1 2060 | 1880 || 1 F6p| /6o 18101 12/C
o7 21 106 | 105 20 104 | 103 8 102 { 1ol 17 100 16 s | 13

Sy TTa7o] [ar7] lGox [ 1aza|1eq (1901 [19a] [x76[1%71 11566 [[1255 [ 145 {1805 {1 & T
ALSIOARS) (AT (191 L[ 931194 [190t [ 1936 [ T8T0] 1511 {1975 [[CHDl 195 |[1966 KT
B GRS @719 [ 1510 L5l a2e] (a5 | 194 (155~ | [58 |1300 [T
U 17K |lan S [ 1932 [ 912 1188711925 | |96 151%| B || |$T5] [952 {11304 | (et
a7 | Ta7o [ 14| 1q05] {950 ary | 16195 \6a7] 15731 (515118751 Tset |18t |10
% [0y 1aig] (90t 1a83] [a 0]l % ¢ [ (1201 (0! G&I D (551 (|76 1%7A[1%35 (171>
_"ltﬂ 161 183 TanS] 1981 141 1 8eS [1na L1884l 1sex 181618 T sn {827 LTt
Mo [T 1836 T90] (959 [ai7 [12380] [aa¢] 136115491 5 7¢l[155% | V%6 | s3] [

FIRE ZONE OIL PRESSURE PREREAT OiL PRESSURE

7% 1196b 179241990115 76 [t S |57/ 11427 g 1157 a7 1A
Ay Vgsd liens /394 1973 1901 Y370 |/q2ie kel 952576 56T
411 /976 V920987 197 | 1599 /522 | £g28 1650 1501, |13 7% 1965 |/
423097311940 B34 /940 1907 /599 1/920 /58] /565 U376 11557
B V76 7330 |0 1975 ) am ) 11ag) 11927 |/eas /6L Y5 7T il | i
:-m 470 17908 1790011993 190 7 il vt Y 2ae (157t 1475 11 a8 5 | 14

12 V9 731a0y |faes” 993 [Jree Y33 da22 1668 1005712 7 ) W et || el Vite
22 #?% /916 1902 oy 15211626 1/920 11370 (/190 17989 1145511050 &1 1/ 2

FIRE ZONE OIL PRESSURE | °  PREMEAT OIL PRESSURE .

@92 1928 1912|2000 190211891 1926 | 18901 1269 12771055 186511 1923]17/9
12819719070 10181939 (1997 11 299] 191011989 225 s 5200 1757 4k NTaz2)) 20
1220,9740/922 [1ari2 1928 Vio02 e 24 1932 17792 ygam send 11256 I ESY (13
23 19681913 ljgos {iagT1s90] 9211924 27011350 y7 28 oselyzesi | 1e29) /79
Y 173771/90411999 11982/ 894\ 198+ |j9 30 11595 9 50l 1981 85711 GER 1924, 9,

6 jae Y ot 1/9991/985 /2949 /279 ;92211794 /9541427819601 862N /922119
7 7970 1190417299 119851,994 14297 119281 1999 195/1 1275V 12641/85611/2/7|)72
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_ BRICK 80DY

wl
GREEN CARS AT FIRST OF EACH SHIFT
2 3
TRACK 1 ]

P

L

4

N N =
¢

2
3
4
5
é
7

p—

\
A
o —

BTV THERMS

DATE /b Z /34/23

PRODUCTION

SCHEBULE _ 73 miasit S
TOTAL KILN HOURS

BURMED DRICK WEIGHT

KEY CHEK AVERAGE

(COAL) (GAS)

FUEL METER (END) 7 827 52700

: ‘ﬂﬂ'\\ M ?w /\)\ (ToTAL)
)/ Vi

weany /¢4 | 400 0

i

THERM £
OF COST | THERMS
€0ST | TOTAL PER M | PER N

10 <
Bston. w4224~ (1N 19108 /9 joe - s 30280 790143243

OIL

gal. & 140,000 = - 8

C0sTS:
COAL .5—0, 35— per ton {/f per therm
oIL per gal. pér therm
s __ 3, ‘:/ per HeE .3é per therm
/'/: 5—? ' ¢ Average Cost Per Therm
993, 00 BTU/Tb. of Brick

s 1 2 3
PREDRYER TEMP, f g 95| 9
WET BULB
DRY BULB _
%R H.
DEW POINT

COLD AIR SUPPLY 7 2 lamps) DRYER Temp,

w. 1
KILN EXHAUST ___ 72 7/ ™ (amps)  ORYER TEMP. 10, 2
TwRe0 BLower __ 7D 0 (ams) mreR TE. N0, 3
BALANCE GAUGE DRYER TENP. NO. 4

DRYER EXHAUST _ gé' ﬁa@_ﬂ_ PRESSURE GAUGE

DRYER EXHAUST TEMP. _ZO O ORYER TEMP.

/therm = §

B0 0. 0 1.00 .5%7«:'-0%"-""50«,% 36 pmem e /2320 2000 |2.357 7.5

!

Tota! Therms ,-9 e

Total Brick burned _ 2% 5 4 4

Total Therms/M Brick Burned 220, X

$ 59(’ 7L Total Cost
$ 6‘, 7j Cost Per M

PRIMARY AIR PRESSURE

PRIMARY GAY PRESSURE

PREHEAT GAS PRESSURE

FIRE IONE GAS PRESSURE

T? E:Oé"g HET OULB

270 ot sus
250 qpg o
50O o

A A

e — BRICK BoOY

HZ UNDER CAR TEMP.

-40-
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COAL TEST RESULTS

10 _Ave M Nees

GSPC PLANT ¢ /S — K neSgor T

Date Sample Received fo-yt-83

c: A

F. f?ﬁecuéglt.

Sample Identification SAMP [E-cl glug,'ﬂgt §tﬁc.k |§SE £ 10 ~1(~¥3

Coal Grinding Information

Imp Mil1l lModel

Hammer Placement
Row F-T ] 3 4

Test Data

BTU/1b. (net @
5% Moisture)

BTU/1b. (oven

] dry) 14,55
Coal Screening - Mesh
e _ % Volatiles SLIET.
Sl ; $i
P Opening Size “ Ash f.2a°
Wire Diameter
% Sulfur 0.79 %,
Coal Size Analysis .
% Moisture
Mesh Per Cent Cumulative (As Received)
Size Retained 4 Retained .
14M4 COMMENTS
20M
48M
100M
2004
-200M
Fineness Modulus ' |
COMMENTS (Continuazd)

Y
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VI. CALIBRATIONS

General

The meter box was recalibrated upon return to the laboratory from this
test. Using the average meter pressure, the box was calibrated at the closest
point (for an average meter pressure of 1.81 a 2.00 "H,0 was used as the
calibration point). These calibrations produced a single point MCF and a AH@
which was compared to the original calibration. All were within the 5% allowed
at the highest vacuum seen. These calibration sheets are located behind the
original calibration sheets.

The equipment used during these tests was as follows:

Probe: 5-N

Meter Box: #400

Stack Temeperature: OMEGA 1I
Sample Box: #1 & #2
- Condenser: #1

The average temperature of the stack was 381 F. The OMEGA II was
recalibrated at 380 OF and agreed exactly with an ASTM mercury-in—glass
reference thermometer. The intercomponent spacings and the face opening
alignment of the Pitot Tube assembly was rechecked and no changes were noticed;
therefore, it was assumed that the cofficient of the assembly had not changed.

%
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Average
Test
Condition Gauge Reference
Gauge Temperature| Reading Reading Difference
Room Temp
Impinger /
{Pre) 70 7@ —
Y7/fT
o Room Temp
Meter In %vU
{Pre) 70 70 -
17/ F7
Room Temp
Meter Out YJU 70 _
(Pre) 70
Y 7/83
248 + 25°F
Filter Heated
Area ¢ 2 250 25D —
(Pre) .
/0/7/&3
Stack Temp
Stack o
(Post) 35/ 350 7£0 -
Post Test Run 1 Run 2 Run 84
Train Leak Rate 003 CFM 03 CFM  Oof CFM
Pitot Leak Check il “ s
Pre Test (Answer Yea or No)
Orsat Leak Check At —= T
Metering System Leak Check :
Barometer Calibrated
Sample Bag Leak Check (1f used)
Signature ‘Jdi Ofﬂ% Title [Jeodt Date /d//?Z[j
) o)
A 2EIADMMIARN CSCWVETTTERAAC IR




L |

G/ /£

METER CALIBRATION FORM

Date Box No. 'l . . -
Phar = 50.4 in. Hg Calibrated by rj: ;ﬁ
Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter [Dry Gas Meter
ting AH¢in. H20)| (in. Ho0) Tnitial | Final [ Initial|l Finmal | Initial} Final 'I:Igt Outiet
25 @ 2 —1J7 Oooa Wiz \9¥si7prm L 2¢. ¥ | og 4"){ B
2.0 p 2008 | =105 sz \ussr Wit 70 Wilpee |22 |2¢o | gyl 25
v 200 £
(T Cug | Ol ekt V28 Yen Yywzl2¢o |20 il 49
/
(0630 4 L0 (D lp2y Wheot a7 W l2¢o  l2cy | ’%
U » 3 ¢
0.5 mﬁ'@ —0.28 W nd \S2uy Jra.m] yhs¢ |20 | d [\

Pump must be operated for at least 15 minutes at each aH setting (.5, 1, 1.5, 2 and 3)

Tdgm = average temperature of dry gas weter (inlet and outlet) + 460°F
Tutm = average temperature of wet test meter + 4609F ‘
it r.oo 75

| 0208
Pdgm = Pbar + -2H (-0
dgm = "bar T 37 [. 0272
awtm = pressure on wet test meter in inches of Hp0 0. 99‘65
Y = meter calibration factor / otd/ ::‘ /,a/

28.316 sconversion factor when using a wet test meter calibrated 1n liters

T P
B.%iéjfthm](Pd m)
or (1} J

Calculations

wet final - wet initial
~ dry 1nitia

1
5
Meter Tolerance = 1.00 + 0.01

[f the meter calibration factor i5 not within the allawable tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.

~44- GUARDIAN SYSTEMSInc
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POST TEST METER CALIBRATION

N\

PROJECT -@;JSXM STACK yid
Date __/0//7/83 Box No. _# UV Z
Ppar * __50. 29 fn. Hg  Calibrated by<:rf§?ff_;;5fgﬁz
Signature _
Orifice Gas Yolume Gas Yolume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter [Dry Gas Mete
ting AHdn. Ho(y] (in. H20) nitial | Final | Initial] Final | Initial] Final [Inlet JOutled,
O @47 ™ -/.03 0.0 .03 VST V227 s 200 26.0 / (i3
— 97
2.0 @7 ™ |~/os 4 J03 72,098 @Zm 2, 0y & 20,0 20.0 %i
N D : . % "
2.0 @7 vgg | 7hoS 32009 larovy Clawosg |2s5.e67 | 20,0 2.9 7

Pump must be operated for at least 15 minutes at each &H setting

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

Tdgm =
Tutm * 2verage temperature of wet test meter + 460°F
Putm = Ppar - %}3}1%[ (includes vapor pressure of water at saturation at the

temperature of the wet test meter)

Pdam = Pbar + <DH.
dgm bar 3.6

pressure on wet test meter in inches of Hz0

f

Awtm

Y meter calibration factor

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

Calculations
Y = {(wet final - wet initial}(T P
ry tinal - dry initial)(28.316)(Tyim) (Pdgm
or (1) ,

J.0/77

— LY , O

y- & - /.0/40 //wéb;"

Pre test Y /-0le

% Difference =0O. 02

/
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ORIFICE CALIBRATION FORM
Date ?//LT/ £7 Meter Box No.
Pbar Jo.JD | Calibrated By c:;:?zﬁf Aﬂif;;zéz

A H Vi Vo 9 t1 to V2 -1y Qn Km

in, H0 | CF CF | Sec. of °F CF

2.8 sy |t 1930 |04 19F Ao | Ss™ |z |17F

2.0 Yuzg o |9B 122 \mas V2.228 |S23 | o2 |17

/S dyone wetsn7 |90 | /T (o5 o535 | 290 L7me |*77

O s lvas 1930 (1880 (/68 |Gez2 | st |32 |47

0.5 |epanlugess P | 825 (470 |guy | 403 |27 |*7°
Average Ky |- J267

;,L77

i

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

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

t1 = Dry gas meter inlet temperature
t2z = Dry gas meter outlet temperature.
Calculations
1. Qy = Vo - Wy to + 460 (60) (Y}
(for each ad) —5— t] + tp + 460
: 2
2. Km Pm Mn Mg = 29
Qu || 1 Tn = t2 + 460
(for each AH) T AH P$ = Phar + AH
136
Y = meter calibration factor

3. Calculate the average Ky as follows:
. L
K= o
5
4. Calculate & Hy as follows:

AHy = Qe peme [ ]=0921

T@ - sz
6 = 0.75 c¢fm
T@ = 5280R
P@ = 29.92 1n.Hg
M@ = 29

5. Orifice Tolerance = 1.84 £ .25
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POST TEST OQRIFICE CALIBRATION

Date G;Q_‘ﬂ hole Lot Vs Meter Box No. 4 dD
Ppar 3d.2¢ : Calibrated By —S?gm{;%
A H i V2 8 t1 t2 V2 - ¥y ) X
in. Ho0 | CF cF | Sec.| O °F CF.
2.0 lowgaz 22 /250 V555 |/0F 14.53 | Klee |.7Fb /;i/
/e

2.0 |z pwors 1/2e0o 192 ///.J‘ .s38 | 1@ , 753 3
-0 bwozs o327 (/40 |93 71/ 5229 |, fa52 7299 /. 75

N N AN
Average Xy 76

Dry'gas meter reading at the start of each test Average He / ZF

v

1
Pre test H@ .

V2 = Dry gas meter reading at the end of each test ‘ZL‘Z;Z—*

Z Difference -&,.5 % _

t1 = Dry gas meter inlet temperature

t2 = Dry gas meter outlet température
Calculations
1. Qy = Vo - ¥y ty + 460 (60)(Y)

(fOF each AH) 0 t] + t2 + 460

2
2. Ky *® —\”"“p M, Mn = 29
I L Tm = t2 + 460
(for each aH) T OH Pg - Piar + M
‘ 3.6

-
1)

' meter calibration factor
3. (Calculate the average Ky as follaws: :

= Iy

o 3
4. Calculate & Ha as follows:
A Hy = Q@2 Pe M@ l:l ]=0.921

| 1 Kn? 2
Q@ = 0.75 cfm

T@ = 528CR

P@ = 29.92 in.Hg

M@ = 29

\ | Y
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Type A
Glass Fiber Filiers

FEATURES

» High tensile strength. a Excelient handling character-
istics. s Good wetling propaniss. » Minimum of 99.9%
retantion for particies of .3 um as delermined by DOP
tests. ® Binderfree.

This is the original glass fiber filter pioneered by Gelman
instrument Company over 15 years ago. It continues to
be widely used for high volume sampling. Since zinc is
one of the raw materials incorporated in the glass fibers,
Type A Flitars have a variable zinc content. Another com-
ponent of the filter, sulfuric acid, is used as a dispersion
medium, making the sheets unsuilable for measurement
of sulfates.

Type A Glass Fiber Filters are less likely to davelop slatic
charge or taar than other glass fiber media types. They are
used extensively in applications whera zin¢ and iron con-
tent is not imponant, or where suifate contant is not being
determinad.

Slze 37 mm 47 mm 102 mm 8 x10"
Product No. 61715 61694 61696 61700
Fiiters/Pkg. 500 100 100 100
TYPE A GLASS FIBER FILTER
SPECIFICATION REPORT

The loilowing physicalichemcsl properies represent Lypical. sverage vaiues abtaned
in accorgance wilh acceptid Lokt mathods. Thay &ru subject 10 NOrMEl manulaciuAg
varialions ano sre supplLed &R & l8chnical service. Tha analysis has bevn made 1

\

Type A/E
Glass Fiber Filters

FEATURES

» Lowirace metals. w Madium Handling characteristics.
s Available in all sizes. a Minimum of 99.9% retention
tor particles of .3 um as determinad by DOP1ests. ® Bind-
orfree.

Type AJE Giass Fiber Filters are composed of low acid so-
luble glass fiber. They contain jow lavals of both zinc and
iron. The filters do react with atmospheric sulfur dioxide,
and therefore, when high levels ot sulfur are expected,
corractions for this reaction should be accounted for.

Type A/E Glass Fiber Filters are binder free and ideal for
gravimetric analysis of air pollutants. This pure, organic
free filter is the basis for procedures widely used in deter-
mining municipal and industrial air polluting substances.

Blre 25mm | 37 mm | 47 mm | 102 mm | 8'x10"
Product No. 61630 | 61652 | 61631 | 61833 | 61638
Fiiters/Pkg. 500 500 100 100 100

TYPE AJE GLASS FIBER FILTER
SPECIFICATION REPORT
The Iliowing phyRCAVCNEMICE BIOpAMies presont Iypcal. Bverige valuns cblained
in accordance with accepled 165t methods. They 37 subjact to normal manulacturing
vArigtions and are supplied Ak & lochnical service. The sanalysis has basn mada in
sccordance with EPA proceduras (microgramsi8™ x 107 sheet)

sccaedance wiih EPA procedusas (microgramsi@” 4 107 shael).

ELEMENTS:
ARimOny ... 20 Manganess ................ 2
Arsanic ... 20 Merocury .........oiniaan 80
Beryllium .................. 1 Molybdenum.............. 10
Bismuth .................. 10 KNickel .....ovniiiiiinnns 10
Cadmium ......cvevreennn 2 Selenium................ 200
Chromium ............... 10 Tin .o iiiie e 10
Cobalt.......covivinvennns 10 Tianium...... Ceraranens .10
Coppar .....vvveanaiania 2  Vanadium ..., 10
[1{+7 T 1001800 ZINC ...ovvevenvnrarnnnnnss 90
Lead ......cooviiiiiiian, 10
OTHER PHYBICALS:
BSO ... 522  Filow Resistance (Max.)

A

.

ELEMENTS:

Antimony ........... ... 30 Manganese .............. 200

Arsenic ...t 30 Mercury ...l 100

Berylium .................. 1 Molybdenum.............. 10

Bismuth .................. 10 Nickel ..coovennaaa.t 10

Cagmium ...........oovnn § Selenium............... 5000

Chromium ................ 100 Tin ..oeenena et 10

Cobait ........ocoivvunnn. 160 Titanium ................ 170

Copper .....covviviininnnn 2  Vanadium ................ 10

[ 2300 ZiNC .....coiiiiiiniiann 5000

Lead ....oooviiiieieann 20 to 25,000

OTHER PHYSICALS:

BSO ...ciiiiiiiiat 522 Flow Resistance (Max.)

PH. o e g5 @320cm/min, ........ 80 mm

DOP @320/cm/min Fiow Rate (air)

(ASTM Mathod 2086 .. 89.8% Ipmicm? @ 70cmHg ... 50

Teansile Strength ’ Max. Usa Temp. ........ 400°C

{Fed. Spec. UUP31B) ... 750 gr  Static Properties ........ Low

Weignt, Ability ta

8“x10" sheet .......40=3gr. Fold ............... Excelient
WATER EXTRACTABLE |ONS:

Suliate ........iiiiiinn 100 Chioride................ 1500

Nitrate ..o 50 Fivorde ...........ovi... 15

Ammonia ..........o.00h.. 20

* pH—Gaiman Procedure:
A 500 mi duslitled warer. .

. Add 15 arope saturaled XC) sojunon

. Shred one BT 10" ghast and soak in preparsd waler tor
ohe our.

D. Run pH st ambisni lamparsture.

oo

PH 9.0 @320cmmin. ........ BO mm

DOP @320/cmimin Flow Rate (air)

ASTM Methods 2886} . .89.9% lpmicm? @ 70cm HG ..... 60

Tensile Strength Max. Use Temp. ........ 4Q0°C

(Fed. Spec. UUPJ1B) . .600gr.  Static Properties . ... . Modium

Weight Abllity to

8"x10"shest ....... 40=z3gr. Fold................... Good
WATER EXTRACTABLE IONS:

Sullate ......coonvinn.., 600 Chloride................ 1500

Nitrata . .................. 115 Fluoride ................ .87

AMMONI8 .. ... ... .13

*pH~— Qalman Procedura:
A, 500 mi gislitled watar,
B. Ado 15 arops satursted KC) sojution.
C. Shrasd ons 8”x 10" shasl ANG gask 10 preparec wated tof
ane howr.
D. Aun pH a1 ambient lamparatyrs.

/
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PITOT CALIBRATION FORM

i | [ ) RLERY I ANy ran—oy ———y

s o .

vate ___2//2/83 _ reobet - SN
Caltbrated By | Tom La7z
Nozzle Size odpve Usep
SIDE A
A Pgrg A P(a) Deviation
Rn 0| scananie | tope e | 20| @ " GW
1 | 260 | 079 {OFY | +oes
2 | .60 2.55 0470 —. 002
3 O LO .65 0,570 -, 007
'E? (A) D92
SIDE B
AP B B(s) Deviation
(in. ﬁ;g) (in. H70) cp(s) cp(s) —Epc&)
Run # Standafd Type "s"
1 | o058 O.835 O £/ +.00/
2 .59 O. 535 D59/ +,00)
3 | DS9S O.7Y 10.438 - 002
C.® AD.5Y0
‘ CALCULATIONS
Cp(8) = Cprgray A Pgd
(or 0.99) 4 P (s)

Average Deviation = [ | Cp(s) - tp(A or B)|

3

&=——Must be < g Q1

|EP(A) -_Tfp(B)' &~ Must be < 0.01

N
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