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INTRODUCTION AND PROCESS DESCRIPTION

On July 21, 1982, a series of three (3) particulate emission tests
were conducted on the Tunnel Kiln TK-29 discharges located in Kingsport,
Tennessee. Individual bricks are formed and stacked into kiln cars measuring
approximately 9' x 9'. Cars are inserted on a 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 kiln at a slow, methodical pace requiring almost three (3) days
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. The control device used was a CE Preheater
Baghouse #9MW50,

Immediately after the previous test series, another series of two (2)

tests were conducted on the coal crushing stack. These tests were con-

_“‘\\

ducted under slightly abnormal conditions (ie longer grinding time and

greater frequency) as can be seen from the circle graphs found on pages

The control device for this operation is a Carter-Day Baghouse #48RF8.

The following companies were represented:
Mr. Walt Banyas General Shale Product Corporation
Mr. Gary McGinnis General Shale Product Corporation

* Mr. B. Archer General Shale Product Corporation
Mr. Bob Peoples General Shale Product Corporation
Mr. Tupili Reddy Tennessee Air Pollution Control Division
Mr. Thomas Issacs Tennessee Air Pollution Control Division
Mr. Ronnie Crigger Tennessee Air Pollution Control Division
Mr. Tom Lotz Guardian Systems, Inc.
Mr. Bill McKinney Guardian Systems, Inec,
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SUMMARY OF TEST RESULTS

The following is a table of the Particulate Emissions during the

two test series process weights were provided by General Shale Production

Corporation. (See pages 51 & 52)

Test # . 1
Process Weight 11.8
ton/hr.

Paritculate Emission

3 Average
11.8 11.8
0.37 0.40
- 0.16

_/

Rate, 1lbs/hr from TK-29 0.47

Particulate Emission Rate,

1bs/hr. from Coal Crusher 0.12
-3-
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General

I1I1I. SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures for determination of the part-
iculate emissions from this source were conducted in strict adherence with
the Code of Federal Regulations, Title 40, Part 60, Appendix A, Methods 1-5
as amended, and the Tennessee Air Polution Control Regulations.

Preliminary measurements were made of the stack to determine the number
of sampling points according to Method 1. The tunnel kiln required thirty
two points, sixteen points on two diameters. The coal crusher was sampled
at 30 points in a 5x6 matrix. (See figures 1 and 2) Each point was sampled
two minutes. Stack temperature, pressure, range of velocity heads, moisture
content, and stack gas dry molecular weight were determined to select the
proper nozzle size for isokinetic sampling. A TI55-II was used to set the
flow rate through the meter box. The meter box was leak checked from the pump
to the orifice as outlipned in Method 5, The equipment used in this test was
manufactured by Research Appliance Corporation and was properly calibrated
before these tests. (See Calibrationm)

Sampling Techniques

The particulate determinations were made by utilizing the sample train
in Figure 3. 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 a 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) 'Ihe gases then
paéslthrough a glass fiber filter (Gelman, Class A) of 0.3 micron retention
to remove particulate matter. The filter was maintained at a temperature of
248 + 25 OF. The sample box temperatures were recorded at each point on the
data sheets.

The gases then pass through a condenser placed in an ice bath to maintain
a maximum exit temperature of 68 °F. This temperature was also recorded on the
Aata cheete. The.nacee then page rhrough a pre~weighed drving column filled
with indicating silica gel to remove any remaining moisture. The clean and
cool gases then enter the meter box where the gas flow and temperature were
measured. Gas analysis for COp and O3 was determined for each test by using

Fyrite gas analyzers, Particulate catches were placed in sealed petri dishes.

Each acetone wash from the nozzle and probe was combined and placed in a "//

~12- GUARDIAN  SYSTEMS Inc
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sealed container. For these tests an acetone blank of approximately 300
milliliters was placed in a sealed container. These containers were kept in
a locked box and were transported to the laboratory for analysis.

Analysis

The filters {(Gelman, Class A, without organic binder, minimum 99.9%
retention for particles 0.3 microns as determined by DOP tests) were prepared
for the field test by desiccating at 68 + 10 OF and 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
laboratory report sheets in this report. During each weighing the filter was
exposed to the laboratory atmosphere for no more than two (2) minutes and a
relative humidity of less than fifty percent (507).

The acetone washes and blank for the group of tests were evaporated to
dryness in tared glass beakers. They were then desiccated for twenty four (24)
hours and weighed to a constant welght.

The moisture content for each test was determined by measuring the amount
of increased water collected in the impingers and the increase in weight of the
silica gel. These weights were combined to give the total amount of water
collected. Mr. Tom Lotz was responsible for the collection, transportation,

and analysis of the samples recovered during the series of tests.

_/
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i‘ T SAMPLE POINT LOCATION
' AND
6' STACK BREECHING DIATRAM
- TUNNEL KILN NO. 29
: GENERAL SHALE PRODUCT CORPORATION
. O O ! KINGSPORT, TENNESSEE
ﬁ| ¥ i :
’ Point No. Distance from Inside Wall
E‘ Inches ’
=
1 35.0
g? 157 2 34.2
‘ 3 32.9
i. 4 31.5
5 29.9
\ 6 28.1
E: 7 25.8
8 22.5
[ 9 13.5
N’ 10 10.2
i. : 11 7.9
\ 12 6.1
i, U 13 4.5
14 3.1
- 15 - 1.8
B
i[ ' Not to Scale 16 1.0

\ Figure 1
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Point Number

SAMPLE POINT LOCATION
AND
STACK BREECHING DIAGRAM
COAL CRUSHER
GENERAL SHALE PRODUCT CORPORATION
KINGSPORT, TENNESSEE

S

e 18,75

Distance from Inside Wall

15625+

Inches -
14.1
10.9
7.8
4.7 T
1.6 A
e
1
2
0
'~
Figure 2

/
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NOMENCLATURE ' -ﬂ\\\

+ 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, (ft2}

2

As - Area of Stack, (ft%)

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

Ca - Acetone blank residue concentration, mg/g:

c, - Particulate Concentration, ACF

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

g - Particulate Concentration, grains/DSCF

0502 - Concentration of sulfur dioxide (dry basis) corrected
to standard conditions, 1b/DSCF
C12 - Particulate concentration (cs adjusted to 12% excess air),
grains/DSCF
CSO - 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 - Isckinetic Sampling, %

Km - Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, 85.49 {lb/lb-mole){in. Hg){ 1/2
(°R) (in. H,0)

_/

-16- GUARDIAN SYSTEMWMSINC




\

PP

r’imil

~ o S s

v
o,

-

r

o

NOMENCLATURE ~ continued ‘ i\\\

Maximum acceptable leakage rate for either a pretest
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.

La

Li Individual leakage rate observed during the leak check
conducted prior to the "ithm component change

(L =1,2,3,...n), CFM.

Leakage rate observed during the post test leak check,

Lp
ft3/min, (cfm).

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

Md

Molecular weight of stack gas; dry basis, lb/lb-mole.

Mn - Total amount of particulate matter collected, mg.

Ms « Molecular weight of stack gas; wet basis, 1lb/lb-mole.

Mw - Molecular weight of water, 18.0 g/g-mole (18.01 1lb/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. H20

Pm - Meter pressure, in, Hg

PMR - Particulate Mass Rate, 1lbs per hour

Ps - Absolute 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, ACEM

Qs - Volumetric flow rate, D3SCFM

R - Ideal gas constant(5 0.06236 mm Hg - mB/Ong—mole
(21.85 in. Hg-rt3/°R-1b-mole)

SCF - Standard Cubic Foot
ta - Ambient Temperature, °F

tm - Average Temperature of meter,

ts - Average Temperature of stack,

/

~17- GUARDIAN SYSTEMS INC




- NMENGE L IAERY — [

*

(ss s SRR O N A MEER ed GG e ke

-

r

*\\\

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

Vle - Total volume of liquid collected in condenser and silica
gel, ml

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

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

VYn - 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, H20
AH - Value of AH measured for a specific orifice when operated
under the following conditions: 0.75 ¢fm of dry air

(M.W. = 29) at 68°F, 29,92 in. Hg.

VAP - Average of the square roots of the velocity pressure,
in. H,0
2

© - Total sampling time, min,

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

©, - 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.

%COZ’ %02, %NE’ %C0O - Number percent (%) by volume (dry basis)
of each compound in the stack gas.

/
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]
,
K3
r

= P
1. Ps - Pbar v__ 8
13.6
2. P aP + AH
m bar
13.6 —
Pbar + AH
Tstd 13.6
3. vm(std) VmY ( Tm ) Pstd
4, Vw(std) = 0,.04707 Vlc
5. B = Vyw(std)
w5 Vv + V \
mistd) ‘ wistd)
6. Md = 0.44 (%COE) + 0.32 (%02) + 0.28 (% 5 %C0)
7 MS = Md (1 - Bws) + 18\Bws)
8- -
Vs Kpcp (vAp) aveg. T
s
M P
5 s
g, Oa = (vs) (A ) (60)
P
0. @ =0, (1 - B ) ?28 (——)
8 29'.92
11. Cs = ﬁ).O?BQ (Mn/Vmstd)]
2. Eas|__ %0, - 0.5 %CO (00
00264 %I\Iz (%02 - 005 %CO)
c
13. CSO = 5
(105)(%02) - 00133(%N2) - 0075 (%CO)
T - 21
14, Cyn = Cg 12
% CO,

EQUATIONS . i\\\

)
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EQUATIONS - continued

60
= (Cs)(QS) ('—W)
Ts (0.002669) (V, )
P

(0.0154)(Mnl /Vn

100 ¥V
n

60 © v_ An

v
m

+ (P
Tm bar Tg._g__

/

=20~

r=tacopryan SYSTEMS INC




3
|
|
§

b B

g I o s B L o

{
L:

™ oOriginal to observer; copy to team leader

TENNESSEE AIR POLLUTION CONTROL DIVISICN
SOURCE SAMPLING SECTION
Source Sampling Observation Report Sheet (Particulates)

Company (Gzneral Shale Ref. No. O - 020 36
Source I.D. Vo -3¢ - 25 T A9

©Test Conducted by (>tardison 5 IR

Person in Charge of Test [ s B R

Gbserver ﬁ‘urr» oS 4Scacd

Run Number Observed /2,73
. Date 7= 2l-% > Time Test Observed ?.’0/ - Y, /L

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.

INFORMATION PRESENTED IN THE TEST REPORT MAY RENDER THE ENTIRE TEST UNACCEPTABLE.

EVEN THOUGH THE FIELD PROCEDURE MAY BE ACCEPTABLE, -

THIS

REPORT APPLIES ONLY TO THE TESTS ACTUALLY OBSERVED BY THE TAPCD OBSERVER.

PRELIMINARY DETERMINATIONS

Sampling Location

Number of sample points

Velocity traverse

Method of moisture determination

SAMPLING

Leak check: pretest (specify <.02
post test (specify <.+ 2)

Probe t1p “orientation

Filter heated to minimum temp.

Time sampled each point

Accurately monitored train temps.

Initial readings recorded

Readings recorded if train shut down

Final readings recorded

Gas analysis (specify r;.,+~

co)

PROCESS INFORMATION

Englneer Present (Name 7:’ A "‘d-ddu

SAMPLING TRAIN

Basic Construction

Probe Design

Nozzle Condition

Pitot Condition

Filter

Correct amt. H,O and
Silica Gel iIn impingers

SN

N

TRAIN BREAK-DOWN

Probe moved so as to not lose material

o’
Probe washed and brushed ' v
Acceptable container to store washings s
Reagent grade acetone used 7
Blank of solutions taken v
Train re-set acceptably g

CALIBRATION DATA

N, ‘\ Proper calibration data
')ﬂ\ available at site

)

*Pretest Agreement

/] .
- Observer 71&7"(:13/ C'l'}\-,ﬁ‘l‘:"'w;z/

;
(to bg submitted with test

bt .
2oy - -

| S

7
T - - o

Teamnm Leaden_“_.gn”,-\_,KJT““‘”
. — B

report)

£

A/

3
,
/s
i

PH-0463

APC 8/79
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“+" INSIDE OF NEARWALL TO
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* STACK1.D. (DISTANCE A- DISTANCEB) ___ 3G 7 O
NEAREST UPSTREAM DISTURBANCE 4 ’,
iﬁ NEAREST DOWNSTREAM DISTURBANCE __ /S .
E. 1 -
OPERATOR Ce7e [/ m £ ey SCHEMATIC OF SAMPLING LOCATION
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FIELD DATA SHEET
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!I BARO. PRES. 30 ZQ ‘ TIME X0 /""/507
3-' MIN | buR f voL FT 3| TEMPOF | N | ouT {avG| oF oF “H2e “Hog EPR"Hg j—ﬁg OE'7 .
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§' 3 | [ 57 YRy (507 oy [t lay [ 27 |28 |y lg |20 1Thg,
3. — ',_ ' 2
1Y LO Yy 1305 Wz (MY l42 |22 | 1.F | 2 1Y
| B ieZzzy 136X 22 led Wl | 257106 | 72 k™ |
b [ 47169 1474520 \205" N2y 63 iy 9 12571 | /Y |.¢2 |3
P , 5534, S| Y | zo
: 1\/_} ng) 5,7 (q} ?} 3 I/ /O{V/ 4 {1(5,1// ‘?76 / g{J gram ____.,—i%—
;: ' et : Total ﬂ_é__
' L/ OPERATOR
g @Z 7;,;: 8038 %/“4&:7
| 475293
2 ample Box No.. 2
§.’ * 0/ 0 \-. 7ﬁ,~€ !/"V{"“ - :eter Box No, ?V?J
. Meter AH@_/iE‘_
i Pitot, cp__'_‘;:_c(T
. Temp. Device ;
ﬁ’%-._z - /60 ’(%—D 'Probe NDo. m__—_réﬂ%
. )/ Ijrf/é — gf 4 ’ Probe Liner
i 7 é{? d Probe Htr.S%
2 . Ambient Tamo.&}
i& xo, _ /6.9
xco, LI
;_. NOTES
; : Orifice
e G-1 "25—




l': FIELD DATA SHEET S
o Lol SR e 2 GUARDIAN SYSTEMS..
- wocamion SPcke Zie2?  pare =21~ Ry
i} BARO. PREs. __ S0, &0 e 1106 ={2/5” ROB/879-1880 |
R s o P e e i Bl - o 7 A
for s (xR 1 lzis| |t]s -
) 1212 075] 505 55 |ec|aTnlosy |27 [t |5 [awe |22
S22 ) |4 16775 (309 e |87 %l ja w7 |12 B e z;ti,
i? b 9.9 %7 V. o B e |28 L2377 s~
a‘f v lesdf |98 | 182 ks |22 |2 |l 1§ 1

'y lo ks q |367 |pon 7 F o 18 20 lr25" s @
£ 0 W52 5| RS jos 17 iyl BT 2.7 lne |5 T
7 1y (6575|208 Lo les e 4 250 (27 lpa 1S oo Lt
§5 i &2 170 |50 W\ les |07 | 1Y |

N 927 eep g ido BF \F¥l2sy e |7/ | 7"
I wlses ia oo les oy e e 2| g A"“‘l’m)
i// o B | 255 fo |9 lepltrl25) |22 | .87 |5 Zza_
Yoo || Pt igshp lre” W Pe ywl9) (2% (2. | Sz lysT] Ll le Je s
i Y e d Bs o 19 Wy W 2vs 2.0 | s w] eer B
/¥ 28 BLf | TF w7 96 pp ¥ IS | FT Y F’o";j';_“'“mr.,u
iff‘/ 0 \x3 ¢ Yo" e'ie> s 2%/ | [ 2 |72 Y| o %’ji_
e 1V 10 ysnlpes” Ly los balte sy Loy | 62180 e F
i@:,—';ga /5/7

(254 | T5q |35 |10 | lerlr |5e |oof | S0 || "
L2 e lposio |65 16995 eyby = o |22 | 97 |5

A e |20y [0 Jro 9 b e los> |20 | fp lys] T
SN W 17,5, 12 US55 gk bey | 2.0 | £ |45 eI K
1 Lo w1200 L b yafly3lzse | 19 |83 (95| 620769
T w7 Lo b ppolsales7 [0 |7 [oc| S28L
L7 %707 363 |48 o b 9H25e | 23 |0 |5 ,é«-off

s e byse e Lahorlbalez of Jpos 65| £ 0000
-5 1 152 Daze 150 1 ot Il losg” las 141 ks

4 S3“773.7 50 nd e gy 127 |l ST

T

2]
—




FIELD DATA SHEET

want el SBL pune 2 GUARDIAN SYSTEMS..
{- LOCATION St[ ps < ’2? DATE Z/ Z// ,C ¢ :ﬁ-:::g:::‘::;:::::‘:gnoa
" ano.vnes._ 30,20 e 40 — (245 @o8/8781880
5 M|;IMiUR VOMLETE:3 .I'SETR?;:EF T:TER;::‘P'AO\:G T!E:}F:P TBE(IJII\F;(P PHN;E’E%EOEE EEEES(;LELYE :;%L?th S;QB?SR;SSUR 8
N2 [SH 7S bl 905 Yaa roxly || 25 | 2.6 | 1] €F |eccone neven
Lol | |2 l222.8 |305 J21 w2 [u2jug| 258 |26 (47 |50 2r2 |22
(3 || ST 17297 |30y Y22 |foxlicel|¥a|25F [R3 [ /0 S L
g:"'H b0 17206 | 765 2o lre3 il l2s T (2.2 |52 |5~
i(( 617?3.71 Zo5 11 n ¥ 3139|257 9 |.frz ‘0/ L
Jb L et 1755042 70" 1123 o g 185 |25 | ) b | LT |25
’ v W i ml. 5—2)0
i- ¥ ‘ 3 M2 13036 ;—7"—'
' 4 . / gram L
0l et gaee] 3¢ oA 157 | e |s? ST
. 7’%‘%%{

Sample Box No. =

Meter Box No. _ﬂ)_—?
. Meter AH® LQ_Z__

piror, cp 1Y

Temp. Device .J_s_?"“‘rz"_

,
Probe No. 5’-—.«/
; LA
- Probe Liner 2.~
2 &0
#& U\-/ — Probe Htr. Set 9'6
5' J( Ambiant Temp.;‘yy,__
AW R . %0 wd
<l A ;
Al % CO2 _L_
NQOTES
Qrifice
Pitot
Metar

| Chuttie
’
KR

— G.l

-27-




e FIELD DATA SHEET

iy

e . ‘ . A
o inef Sl e GUARDIAN SYSTEMS..
T ~ . '/.’ - 2810 19¢ch Streat Bouth
4 . v ——
' LOCATION ™ ,*; = DATE A =f et Sirmingham, Alabsrma 35208
. y 2 208/878-1B580
Baro. pres. _ D, 2—1} : mme {216 —
TIME METER STACK METER TEMP. oF |IMP | BOX METER |VELOCITY NACUUM| STATIC PRESSURE “H20
oF TEMP TEMP PRESSURE | PRESSURE PRESSURE .
MIN | puR | voL FT 3| TEMP IN OUT |AVG | oF oF “H20 “H20 *Hg 7. 0 ?'
od PROBE TIP SIZE
10 kf‘ﬂ] ¢ G / Z - ? { . °
dd AT 7}),)’41 - BEFORE AFTER

y 4
| ’)’ 27z e 20 Lo laleal o |8 | & |z | e

2 C\THET7 |38 e [JaOl Brlaes |2/ | 5/ 1Y h:b 22127,
iz e |76 |3y ezl |35 2es |23 |98 ™|

g’-.a ,I ¥ 7424 3, Yoz /01f677e. 257 | 2.7 | 20 s .

< | R |74 7t G lay WPo5l2z¢ |20 | 29 |£Q

go |l 7777 1307 hup L JosPos |osa [25 1oz [¢ | ™ —05—
Z A e V225 |25 |us ot |8 PS1297 |2 Lpas™ (57 | " oo
P51 Le 2989 |30 o s (170285 (2 2y |57 |™

T b E A2 e 2|Vl 3525¢ (2P 1[4/ 51 7 ;A’jon‘
o | e lzsra 2 Lot bylie |7 (2.7 s [T / >
i/f ‘ vl Ay 2 | 27 (e MBZ 256 |26 ([ |S S“"‘P“E‘““"i
Yo b o lavlzel (B¢ Y17 o ufiS71WS 9.8 yoS” 157 NPT
13 1 Del7gay 20 o g 757|255 2 LpesT IS | e —E0 e
e | L lxas 127 2 losTuyke |[25% 1oy 165 | 67| o som
i 29N 13e7 o e 713|257 12/ | .50 / "“’"'“""‘%L‘
v | el d R vz hez 05 2%e | 107 |79 557 | e o
ne s vens /3

NOTES

[ e

2 1 19472 | 305 \pales et 237 Lo |67
| 2 70443 | 310 1 (/e /1332|228 AL |12

S
5~
8 1720 S |33 [2vbe ig 751229 |28 [1r | S
o | 7737 315 Y07 e |23 o |42 |5
753 1303 ke b lpe B 1237 |17 |77 RS “E 52
3
s
S
5

]

v

et | 7767 |27 ne 56 M 1221228 | 1 7 172

| 7A | Te |12 187k BLleat 5.7 |/ 2

i

' T pE) A ;\) . .’:\
DN (s Walwle ~ Y M
Ry

!
|
[ 15017621 2,5 |nelsY i #4121 |06 |j65
Viselog 9 136 (07| By 5F la7 |22 <;9yf’

!

>

|
»




i
4
!

i

PLANT @w—«pm RUN # }

LOCATION S???'C}C 7£25 oare 2/2 I/PF)/
1316 = J4(6

3a. 24

FIELD DATA SHEET

1
hY
Y
b

GUARDIAN SYSTEMS..

26810 18th Strest Bouth
Birmingham, Algbama 3BR0B
205/875.1880

BARO. PRES, TIME
TIME METER STACK METER TEMP, OF BOX METER |VELOCITY STATIC PRESSURE “"H20
TEMP| TEMP |PRESSURE | PRESSURE
MIN | bur | voL FT 3| TEMPOF AVG oF “H2a 7_037

(L% B

7¢1.9

247

IN
(25

T4

247

@2.2

fﬁp

PROBE TIP SIZE

)

6

#4.9

/4

/26

{17

2 ¥

2.]

"o || S¥

750

3’!@

[ e

(1

Ho

19

)

79

Ell

(25

{5

7

-~
215

1
(s

be

3 U

2>

&

%1

1.7
)5

BEFORE AFTER
42| 41
.2"'( 2fL
. e 24 L
WATER

|
i

X

Al

7938
" ZX

(344

()

/f(}

2¥0

-5~

fh023 ,

ik

¥,

L

b4

40,0727

y "IJ\]

7
|13

s

D

%Q‘%

~J

o me
v4

77 t
g, S'f’//a/7 ) H?/
T &

Sample Box No. 2

Meter Box No. 7m
Meter AHE@ _ZLEJ_
Pitot, CP _iﬁ_

. Temp. Device _Am__

4
Probe No. _i_:’d—

Probe Liner %

Probe Htr. Setr

Ambient Temp. E !

L e e e

A
Epri" 1« w0, __L2:0
Y .2 % COz 7.
<l
Y NOTES
Orifice
Pitot
Metear

~-29-




o L] L]

A

+

L

r

[c2-]

BLANK ANALYTICAL DATA

Sample location TL-25 £ ()_gg(_ Oovken

Relative humidity 20 Lo

Type of blank 5‘(_’67:/7\/@

Liguid level at mark and container sealed "
Density of blank (pa) . 2F5 g/ml
Blank volume (Va) ?’0 & ml

Date and time of wt. /2. /6, G214~ Gross wt. £Iyuo 7 mg

Date and time of wt. 7A7/5L Gy G Gross wt.54¢% 7 mg
' : Average gross wt.F2vw.7 mg

Tare wt. 2775 mg

. Weight of blank (ma) /7 Z mg

Ca = Ma _ _ ( 7= ) = 38 /
2%V pa T Toup ) LoD +0038 mg/g

Note: 1In 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 c;.fﬂ.

Signature of reviewer

—_—

/
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METHCOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: (G oacadt sAsdy TE-p5  Sample date: _ 2/ /52
Sample location: < Tpz ‘ Run no.: ____L__

Sample recovery person: 4&&&&-:&4 aMy Recovery date: Zég;{f‘a
Filter(s) no.: T/

MOISTURE
Impingers Silica gel
Final volume (wt) 7O ml (gm) Final wt. 97‘7-91 .
Initial volume (wt) (@) ml(gm) Initial wt. ;
Net volume (wt) i= ml{gm) Net wt. YA o
Total moisture _72. ¢ o
Color of silica gel Ao
Description of impinger water C(fxf'/‘-"
RECOVERED SAMPLE
Filter container no. g,_,#'/ sealed '-/
Description of particulate on filter _ S/54re, agpe ,c2vee L5472
7 7 rd .
Hloros 7 _1odbha 7€ |
Acetone rinse Liguid level
container no. Q_ﬁ'y’/ marked Lo
Acetone blank . Liguid level
container no. BCBWK- marked e
Samples stored and locked [P
Remarks:
Date of laboratory custody [L//j‘
Laboratory personnel taking custedy (i —
Remarks:

/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant éqe‘;uo_-_,.ﬂ fx&(e A e s pum vl Run No. /
Sample location - 7 £-29
Relative humidity 209
—

Density of acetcne ({(pa) « 253 g/ml

Sample Sample Liguid level marked

type identifiable and/or container sealed

Acetone rinse — el

filter({s) —_— ———
Acetone rinse container no. 4y )
Acetone rinse volume (Vaw) 274 ml
Acetone blank residue concentration (Ca) O.co38 mg/g
Wa = Ca Vaw pa = (.0C38 ) (2?5 ) (.75 ) = D.§& mg

Date and time of wt /2(/Ffr P! 228_ Gross wt §285/2 mg
Date and time of wt Z/27/F. 2! <%yf~ Gross wt §2F8/29F mg
Average gross wt $528£/2.5 mg

Tare wt ¥ 283 6 mg

Less acetone blank wt (Wa) —go. 8 mg
Weight of particulate in acetcne rinse £,5 mg

Filter(s) container no. Qw*/

Date and time of wt Z2/2¢/fz2 Prrza Gross wt <Z¥/./ mg

Date and time of wt 2 G Gross wt 2%// mg
Average gross wt ¢/ / mg

Tare wt 275 / mg

Weight of particulate on filter(s) 2.0 mg

Weight of particulate in acetone rinse _ & 3~ mg

Total weight of particulate /o3 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:

Pan ]
Signature of analyst J::-.. &f/{ﬁ

=

Signature of reviewer

/
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: g:;_' Jayenpl M Sample date: 7/2//f2
Sample location: $7kgé 72-2.9 Run no,: P
Sample recovery person: @éz_ggm#_ Recovery date: 7425 /F2

Filter(s) no.: _7’-/3 )

[3

MOISTURE

Impingers Silica gel
Final wvolume (wt]} SO ml {gm) Final wt. ff{@ g 5
Initial volume (wt) o), ml {(gm) Initial wt. 5 ;

Net volume (wt} [, ml {gm) Net wt. ZCCg g
Total moisture 24{ g

Color of silica gel SNl
Description of impinger water (et sl

RECOVERED SAMPLE

Filter container no. ﬂw#l— sealed L’/
Description of particulate on filter G;AAJ wﬂ;
/

pateveieiiballl JUE. > V- S
Acetone blank Ligquid level
container no. marked

Samples stored and locked e

Remarks:

Date of laboratory custody NMNA-

Laboratory personnel taking custody (o7
Remarks:

/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant é’ef-wﬂ M K_pfal_m/ Run No. <

Sample location ~ 7 #&-29

Relative humidity 20 AN
Density of acetone (pa) s g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse el —
filter(s) - —
Acetone rinse container no, e
Acetone rinse volume (Vaw) 232 ml
Acetone blank residue concentration {Ca) .ool g mg/g
Wa = Ca Vaw pa = (Qa¥)g32 ) (-7287) = o.2 mg
Date and time of wt JicfFfe Frres— Gross wt 50 /%77 mg
Date and time of wt 2/25/f: D' 4y e Gross wt §¢/97. ¢ mg

Average gross wt Fcf‘fzz mg

Tare wt $0/9/ 7 mg

Less acetone blank wt (Wa) - g 7 mg

Weight of particulate in acetone rinse _ 5. J mg
Filter(s} container no. /eu»-..#’-' :

Date and time of wt 2¢/Fe  Prousi. Gross wt _Z2¥( 5" mg

Date and time of wt P/23/FL Tl  Gross wt 242§ mg

Average gross wt 2423 mg

Tare wt 22 %/ mg

weight of particulate on filter(s) _ 5./ mg
leight of particulate in acetone rinse .0 mg
Total weight of particulate ./ mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight.
Remarks:

_ 2 Wy |
Signature of analyst ,‘__j@\ S e
\* 2

Signature of reviewer

%
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: é-( S EA A & ,W Sample date: 77Q/f <

Sample location: 2. 25 (744 Run no.: =

Recovery date: 742:'5'_2 2

Sample recovery person:

Filter(s) no.: 7--/2,
MOISTURE
Impingers Silica gel
Final volume (wt) &< ml(gm) Final wt. /o477 o
Initial volume (wt) & ml {gm) Initial wt. 5% . .

i
Net volume (wt) _ﬁt ml (gm) Net wt. Z Z g

Total moisture _ $f Z g

Color of silica gel Y TP
Description of impinger water (" / edf

RECOVERED SAMPLE

~
Filter container no. /{..._47-"'3 sealed e’
Description of particulate on filter G‘u.}-‘%
4

Acetone rinse JE - Liguid level /
é__ #‘\_:’

container no. marked
Acetone blank - Liguid level "
container no. marked

Samples stored and locked

Remarks:

Date of laboratory custody Nf’r
Laboratory personnel taking custody {7

Remarks:

_/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

T \

Plant Ge'w&uh- SAAte, Eirgsporn? Run No. ~3
Sample location _Jx-2% -
Relative humidity 2o D
Density of acetone (pa) L 78S g/ml
Sample Sample Ligquid level marked
type identifiable and/or container sealed
Acetone rinse — —
filter{s) — —
Acetone rinse container no. Lot 3

Acetone rinse volume {(Vaw) Foz ml

Acetone blank residue concentration (Ca) _©.0c3§

Wa = Ca Vaw pa = {(Goe3R) (3¢ Y(.7F5 ) = <. 7

mg/g
mg

Date and time of wt JFa¢/F2 Fla2g— Gross wt F//43y mg

Date and time of wt J/22/ft F'Ys4~ Gross wt §/1557

mg

Average gross wt S/§s°yY  mg

Tare wt &//vF5~  mg
Less acetone blank wt (Wa) —&. 7 mg

Weight of particulate in acetone rinse ¢, 2

Filter(s) container no. ‘Aa.#.3

mg

Date and time of wt 2 é&fFe 7224 Gross wt Y9 (C mg

Date and time of wt Paz/de Z'wo— Gross wt 24§
Average Qross wt 24Y¥. 3
Tare wt 22 2

Weight of particulate on filter (s} 2:2

Veight of particulate in acetone rinse _&. 2

mg

Total weight of particulate _ f. 3 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:

) e I Par |
Signature of analyst J,:.. a?%

Signature of reviewer

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

! company___(sencral Shale Ref. No. ¥2-00036
, Source I.D.___ /' ra] (arindec f5 v use
“Test Conducted by Guoerdion, Soo-’

ra

! Person in Charge of Test Term Lot

3 ‘Cbserver Thowes Teoopcs

. Run Number Observed f, =

! * Date 2-2) - 7 Time Test Observed &/ 37 - 730

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

i

! REPORT WILL BE ACCEPTED BY THE TAPCD. EVEN THOUGH THE FIELD PROCCEDURE 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. -
g PRELIMINARY DETERMINATIONS SAMPLING TRAIN
g Sampling Location v Basic Construction v
Number of sample points Vs Probe Design —
Velocity traverse e Nozzle Condition -
Method of moisture determination 7 Pitot Condition e
g Filter v
SAMPLING Correct amt. H20 and
Silica Gel In impingers N /é
i Leak check: pretest (specify <.¢7) v
post test (specify«< 2 el TRAIN BREAK-DOWN
Probe tip orientation =
Filter heated to minimum temp. v Probe moved so as to not lose material ﬁ'"
i Time sampled each point e Probe washed and brushed ] e
Accurately monitored train temps. [ Acceptable container to store washings i
Initial readings recorded e Reagent grade acetone used L
i Readings recorded if train shut down e Blank of solutions taken .
Final readings recorded 3 Train re-set acceptably )
Gas analysis (specify .-L-.rh_aL ) \,_/
CALIBRATION DATA
PROCESS INFORMATION
. . ) Proper calibration data )
Engineer Present (Name booondy g);‘f‘ri’{'-—\ ) available at site v
. "Pretest Agreement ] ¢ . & .
; ..;! '_,'« /.’d,:.-".__'_;'f—-
".Observer 771(.-1'---.—-,@..;; pocd Team Leader-—--—=7. X" 7

s

Original to observer; copy to team leader (to be submitted with test report)

PH-N463

APC 8/79

=37 -
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" INSIDE OF NEAR WALL TO

B

GUARDIAN SYSTEMS..

E810 18th Btrast Bouth
Birmingham, Alsbame 3IS200
BOS/B87R-1880

PANT Gemd Ho X Kwssé-ﬂf’

DATE LI
_ SAMPLING LOCATION L.

INSIDE OF FAR WALL TO

« OUTSIDE OF NIPPLE, (DISTANCE A)

OUTSIBE OF NIPPLE, {DISTANCE B)

—_—
STACK1.D. (DISTANCE A - DISTANCE B) /5 .‘,?ﬁ /j
s

NEAREST UPSTREAM DISTURBANCE

NEAREST DOWNSTREAM DISTURBANCE

Tre

g

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE POINT LOCATION FOR CIRCULAR
OR RECTANGULAR DUCTS

/5% >
7 -
5%
4
DL
S‘X(D = 3 PC.u-F'_S

' OPERATOR Lci’y/ﬂftwm,\
TRAVERSE PERCENT PRODUCT OF TRAVERSE POINT LOCATION
POINT OF STACK 1.0 STACK 1.D. COLUMNS 2 AND 3 DISTANCE 8 FROM OUTSIDE OF NIPPLE
NUMBER 4 (TO NEAREST 0.1 INCH) (SUM OF COLUMNS 4 & 5)
\ / /5’ G 75'- /1 b
2 \/ { £ 7
3 % / 7.8
VI A W 7%
s [\ <4 /4. ]

;
?
=
|
1
#
|
|
1
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CATE__ 2/24/FE
LOCATION Crovséi~
STACH 1.0, _ﬁ/f‘/%x
EASCHETRIC PRESSURE, in. Hp 7.0 2.0
STACK GAUGE PRESSURE, in. Hy0

CPezsToRs (072 /lb-léwﬁ——_—, < 5

TRAVERSE | VELOGITY |  STACK TRAVERSE VELOCITY |~ STacK
FOINT HEAD TENPERATURE pomT | KEAD TENPERATURE
RUSBER | (sag), inHy0 (T, °F NUGBER - | (2pg), in.ilz0 ). °F
A | ox /13 e ! /D /23 ]
Z ( 3 Z as /2L |
2 N2 1"y . 7 s /2L
Sy Jg (20 X Y o3 [
l's ! (20 | N s 2 ;24
£ 4 W) [FS SN P -2 i /23
2 l AL 7 2 17 /2.3
3 02 o | 23 7 A Xy
c¥. b oy N Jall's /e | 730 o
.\‘.L 1/(.“ 720, LS s 7 )JLL
C | - /1 1193
2 /1 115
s 12 /24 | 257 Vs
r4 23 |\ e
( - } a3 (26 e /f
D ¢ £ HE iz |
) | (20 4 A |
b | 43 a5 AN |
S s ¥ [Lb Lz e | !
_13/ l ./ (!9 'y '_,.\S{’ l |
| l « | |
_ | |
" | |
— .
| AVERAGE ] AYERAGE |
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FIELD DATA SHEET

GUARDIAN SYSTEMS..
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FIELD DATA SHEET

N, 7. S GUARDIAN SYSTEMS..
cocarion COPLORSIS  onre __T/21/FL A g e
BAROD, PRES. go- m TIME '/é ?7— ,737 Ro=/878-1880 ™~

TIME METER STACK METER TEMP, oF | IMP BOX METER |VELOCITY WACUUM| STATIC PRESSURE "Hzo
oF TEMP| TEMP |[PRESSURE | PRESSURE PRESSURE 0
MIN | DUR | voL fT 3| TEMP IN OUT |AVG]| oF oF “H20 ~Hzo “He -/,

of 15267 | 174 (125 |65 g Be |25 (2.2 |y | B |uceone  acen
LD [Fpo | — s 0615 1261 (Lo |3 |3 | 206 | s
P [ S0 | .30p
, - .20k |.3c0

Vo2 |F348° | (3¢ 1729 25 (i |36 l2cs |5 |4V |3
] 54 |85 | {32 IR |)o (20|37|28° 1/ 9 L7 13
e 18246 123 || V)| 157257 1) | 47 1S
3
Z

& AR %ﬁ;ﬁ
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i
L.
g
i

WATER

ad
~ | gram c . 0
- Tozal __.1/6_6_.___

mil,

gi Y152 (| po Yo Wiz 2237|355 | fi26 | S
C e prasu | — |palag (pala¥|esT | (ol (2
35 367] %67 | 7.5% B

(5 . 1/ Al/{ | -1)// '5%/ - 3/ ERATOR ’
re Ly, 72/ /33 ( [ Z ﬂ%/\-,
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P
\

N
Sample Box No.
Meter Box No. _MJ_

H
;’ “/J Meter AH®
-]
{

7 Pitot, CP

&
~ “Temp. Device_d_gﬂ_ |
o) /MV‘- ProbeNo.M__._ |
Probe Liner _G_(&. ‘

e
<]
W
Q._
NG N

el ! { |
’ Probe H1tr. Set _i |
Ambient Temp.ic_f:__ i

7 20.3 |
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FIELD DATA SHEET

Lo ettt GUARDIAN SYSTEMS..
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FIELD DATA SHEET :
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('m Cf pr shan g 2810 18th Btrest Houth
LOCATION €2 DATE 2/4//3: Z Birmingham, Alabams 38208
; EOB/B878.1850
BARO. PRES. 3020 - rme [EIZ —¢T1D
TiIME METER STACK METER TEMP. OF IMI\:P 1gxc:x MES"SFEH VELOCITY WACUUM| STATIC PRESSURE “H20
TE EMP |PRESSURE | PRESSURE PRESSUR ’
MIN | bur | voL fT a3 | TEMPOF IN ouT {AvGg]| oF oF “H2o “H20 EF “Hg - 0./*7

) EvaN]
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N
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: S tneng <hpte sample date: __ /2 /f ¢

sample location: Cud imak. FH Run no.: /

Sample recovery person: 267“‘5&&34,&&' Recovery date: 'Z [ 24 lfll

Filter(s) no.: T-h

MOISTURE

Impingers Silica gel ~ .
Final volume (wt) 4D ml (gm) Final wt. 956_5“
Initial volume (wt} Q ml(gm) Initial wt. 74{5.[54,

Net volume (wt} go ml (gm) Net wt. 6,
Total moisture L) g

Color of silica gel DN
Description of impinger water I T

1s]

4 b

RECOVERED SAMPLE

Filter container no. A).;__,ﬂ/ sealed “—

Description of particulate on filter (-/f/f M/W

Acetone rinse /Z—‘ ;{{_/ Liquid level Y

container no. marked

Acetone blank Liguid leQel
céntainer no. Deo o0 TE-29 marked L
Samples stored and locked L

Remarks:

Date of laboratory custody }UT"]"—

Laboratory personnel taking cu;tody I
Remarks:

_/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant QMJ M k,_w Run No. ,

sample location Coal Cpusket

Relative humidity 20 “N
Density of acetone (pa) . ¢S g/ml
Sample Sample Liguid level marked
type identifiable and/or container sealed
Acetone rinse ‘// ‘f/
filter(s) (4 74
Acetone rinse container no. i -1
Acetone rinse volume (Vaw) 176 ml
Acetone blank residue concentration (Ca) ¢.0038 mg/g
Wa = Ca Vaw pa = {Qwi®) (/76 ) ( .2§57) = D.5 mg
Date and time of wt /24 /F 4 Gross wt Jf %S¢ M9
Date and time of wt 27/Fe F'sum  Gross wt 20265 / mg

Average gross wt 24 2¢£5 () mg
Tare wt Jf 7o 0 mg

Less acetone blank wt (Wa) = &.3 mg
Weight of particulate in acetone rinse £ .8 mg
Filter({s) container no. Z.,.i*[

Date and time of wt zéggﬁfa 2');& Gross wt 2 %0, mg

Date and time of wt 2 2 /F, Yyh—  Gross wt 2<d & mg

Average gross wt 299 [ mg
Tare wt 277 (. mg
Weight of particulate on filter(s) J. 0 mg

Weight of particulate in acetone rinse __&. $= mg
Total weight of particulate 3.5 mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight.
Remarks:

22 .

Signature of analyst _=?_Z)v. ,;,Z;Igf'

Signature of reviewer

_/
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: @rc—/ M Sample date: j/zf/fz

Sample location: Co. CRShan SAK. Run neo.: 2.
Sample recovery person: WM_ Recovery date: 24”4{2
Filter{s) no.: 7 —

MOISTURE
Impingers Silica gel

Final volume. (wt) & ml (gm} Final wt. {d{& é:j g
Initial velume (wt) ml (gm} Initial wt. a
Net volume (wt) —z_(i ml (gm) Net wt. 7.5 ;,

Total moisture févrg I -

Color of silica gel Mixef
Description of impinger water Cecen\

RECOVERED SAMFLE

Filter container no. Z,,,#q/ sealed (/ .
Description of particulate on filter L;;A(O,,A;ﬂ SL_.M

Acetone rinse ' Liguid level
container no. A/Q'«-vu#-l ‘marked L/

Acetone blank Ligquid level
container no. marked

Samples stored and locked L

Remarks:

Date of laboratory custody AAjfL

lLaboratory personnel taking cuskody Lo7 2~
Remarks:

_/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant @ ) Run No. _2-_____
Sample location - CoAr @&uSZeﬁ-—-—

Relative humidity 20 2y
Density of acetone (pa) wesu g/ml
Sample Sample Liguid level marked
type identifiable and/or container sealed
Acetone rinse L -
filter(s) P P
Acetone rinse container no. [ 33
Acetone rinsé volume (Vaw) 250 ml
Acetone blank residue concentration (Ca) J.ocIR mg/g
Wa = Ca Vaw pa = (.«038) (280 ) (. 763 ) = mg
Date and time of wt 353‘ LE2 Z'él y Gross wt Fo  mg
Date and time of wt 9 o Gross wt 2FF3F / mg

Average gross wt ZEf2F. 0 mg
Tare wt 75 J2F§ mg

Less acetone blank wt (Wa) — 4. & mg

weight of particulate in acetone rinse e z mg

Filter{s) container no. Lwus 2
Date and time of wt Z2é/fr D 224 Gross wt <€¥%. 2 mg
Date and time of wt 222/f2 Srewd, Gross wt 2% .3 mg
Average gross wt Z2¢/€, 2 mg

Tare wt 234 2 mg

Weight of particulate on filter (s) 5.0 mg
Weight of particulate in acetone rinse Ly mng
Total weight of particulate /¢ . ¥ 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:

: 2 72 .
Signature of analyst c\ja)-.,_ (ﬁ
S

Signature of reviewer

_/
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PROCESS THFORMATION

PLANT: 'KINGSPORT, TN - PLANT 29
DATE: July 21, 1982
Brick Rate:
Car Schedule = 120 Minutes = .5 Cars/Hour
Car Count = 10,240 S/S Brick/Car
Hourly Rate = 5,120 S/S Brick/Hour
Brick Weight = 4,375 Lbs. )
Brick Rate = 22,400 Lbs./Hour
Coal Rate:
Firing Rate = 14,33 Tons Coal/Day
| 1,194 Lbs. Coal/Hour
233 Lbs. Coal/M Brick
Total Process Weight:
22,400 Lbs. Brick/Hour
+ 1,194 Lbs. Coal/Hour
23,594 Total Lbs./Hour
11.8 Tons/Hour
Coal Analysis:
14,154 Btu/Lb. 37.93% Volatiles
| . 78% Sulfur
4.91% Ash

Allowable Emissions:

Kingsport SIP Plan - 1.4 1bs,/hr,

—4 8-




COAL TEST RESULTS
r0: [ Qnedniar cc:
[ ospcrinm Ko oe pund # 39
N 7 ”7 ‘
;" Date Sample Received T - X2
" Sample Identification d, //i PN YL W it 4 at ﬂ,ﬂ- S//Lp,é Jes
g‘- T2/ v~
a.. Coal Grinding Information Test Data
' Imp Mi1Y Model BTU/1b. {net @
5% Majsture)
! Hammer Placement — /1. {
Row F- 2 3 [ BTU/1b. (oven
dry) /L /5L
» Coal Screening - Mesh . o
a > % Volatiies T e &
Vire Size _ “
T % Ash </, G/ %
Wire Diameter -
i " L g SuTEur 0. 787
. Coal Size Analysis .
l % Moisture
Mesh Per Cent Cumulative (As Received)
Size Retained % Retained
1- 183 ; COMMENTS
231 [
I
L8V §
|
i 1000
2003 !
i 200 S
~ - P
Finencss Modulus R :
L
{'* comENTS (Continued)

A—
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_Og_

. Recei

1
2. Feeders
3. Singl2 Roll Crusher

g. Conveyor to Blue Shale Screeng
6

7

.

’
.
.

~

8

vipg Hoppers

9. Stedman Mill
10. Screw Convevor '
11. Reciprocating Belt Conveyor
12, 384 Pan Grinder
13. Conveyor to Red Clay Screens
W.-Tug &' X 10" Tyler Screens
15, Feed Conveyor to Elevator

15, Eleva

tor

<

’

N

!
/’ GFiNERAL SHALE PRO

iy

PROCESS EQUIPMENT

] .

0

FOR PLANT No. 29 - KINGSPORT, TENNESSEE

i
PLANT CAPACITY « 52,000,000 BRICK/YEAR

Pennsylvania Impactor
A Six 41 X 5" Tylar Screens

17. Conveyor Over Storage Pile
18. Conveyors Feading Collectidn Conveyér

{A) - Blue Shale, (B)
19. Collection Conveyor

Fines Conveyor to Blue Shale Storage
Tailings Conveyor

- Cordova Clay, (C) - Red Shale 41,

20, Conveyor to Plant No. 2§ {200'-0")

24" Belt, 200 F.P.M,, 210°'T.P.H, 3.5 T.P.M, 43,
21, Material Receiving Hoppers
22. Canveyor to Pug Sealer

A

- 23,
24,
25,
26,
27,
28.
29,
30.
3.
32

v 33,

.34,
35,
36.
37.
38,
39,
40,

42,

44,
a5,

Pug Sealer and Extruder (J.C, Steele} Ho, 90
Off-Bearing Belt )
Automatic Setting Machine - 640 Std. Brick/Lift
Bie Scrap Return Conveyor

STug Chopper

Rest Roonms

Control PRoom

Holding Reom - 2 Tracks, 27 Cars Long {(409°'-6")

Harrop Predryer - 1 Track, 15 Cars Long (227'-6")

. Harrop Bryer - 1 Track, 12 Cars Long (182'-0")
Harrop Tunnel Kiln - 1 Track, 24 Cars Long/Coal (362'-6")

Burned Ware Storage Tracks
Batt Conveyor
Monorail
Package Strapper
Dead Roll Conveyor
Kiln Car - 10240 Std. Brick/Car, Set 4/10
Coal Processing Equipment
Raw Coal Supply Conveyor (440'-0")
24" Belt, 200 F.P.M., 105.8 T,P.H., 1.76 T.P.H
Air Compressor Room
Kilp Car Repair Pit
Electrical-Room
Cordova Fines Belt to Ground Storage

TRARSFER Wo. 2

t -— HOLDING ROOM —— ® j
[: 2 TRACKS — 27 CARS LONG . t
H HARRQP PREDRYER HARROP ODRYER H =
i TRACK — 15 CARS LONG i TRACK — 12 CARS LLONG @ H 2
: «
. P HARROP TUNNEL KILN - e s @ w
-— 24 CARS LONG/ COAL  ==—— . Pk R g
. x
' l/ i : [ jTjt];\
/ H ':.: 25 {
= ] > E—E 2] b ez} 26
i — o —rra s—
KICN_CAR_RETURN 7 s z lZGIZEI 29 I 24 22
/ " e38 E
7 i L 13 ‘
g =
Fi . 3 28 a4
r i :q} -
7 &8
e — T/ . X
— . 3r |42 I
|, - FC .
138

e T L e R e . T B ecsnat B v
DUCTS CORPORATION ’ '

46. C-E Air Preheater Baghouse #9MWS0
for Kitn Exhaust

47. Carter-Day Baghouse #4BRFB

©° for Coal Processing System

4
8
7 3 21
k) 4
I é Mg
. 1
14 3 |22
) Jisa 15
. L 16
. 188 I __I
; )
i7
ﬁ: 1:19
9
20
-3




- _ - — i - | Y ./Wf ~ “ s/ ..........
e @nmv /V? »
X
~T k 09
Mgy Il _wlv
. 3 )
) 00/ . >
-\ (oo N \ / .
CESESRSNS %
i — i .&.
: C 1)
02 - 5
3 N
JE. W, - N
g e .
t =
00y~ - 3
7 Oy
\ -
b - - R
u N\
|
.Dln 1] [ 3 [ 0@
<] & o \
.ol P N o
o e = 4
- U U— O
m ...MT...:G-..MZ L REGY -
=l o o= rmfrﬂgsuéfwo% ; O\ )
P = | — S ¥ A o pRY
=] ow  wnd o °
. o e .v.l\. " ' .y\\ &
o' BTN & 2 S &0 "
ol L 5E2° o R i 3
4] o o .mw 1 &) : . 5 =38
. 0 )
= T o sl : A, - TI. k
. T o< ! . 5\; In.\ y ‘
ol o c+¥ -.Z2=) - - T
"E] 55 o A
Ml Bwme ¢ PRALIOE S
] = w
D el Lr— tn AU WV H
Of oo+ o T
HE O3 3L =
ol ESQEQ> ! \
- TR aT] CAS
~l—oOoELT au 5
=)
A - N o I
£ -1
JOO/?/ — | 3
N 0 AQ /
A,
Nq T~
O -~ - 3
I m /
; . A
7R
e
e 5
NS TS e = e A \\L -
—t - . ’ : ] ; N ; “ . 2 s
3




\ ‘ N ‘o/\‘/ T By
® ol g
P4
T OV Ong
r ¥
) - QOZ
\E_E:c / / . “
'r’: - 25 . — =~
l/ y /\ : ,‘. % i‘. : I .r_‘\
i % 1 S Y0Y 5 i maraey iy A N
7 L : A
. IMP MILL COAL GRINDING ox
| 7 L7 TEMPERATURE CHART 4
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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 1.18 a 1.00 "H20 was used;
and for 2.19 a 2.00 "H,0 was used as the calibration point). These
calibrations produced a single point of MCF and A H@ which was compared to
the original calibration. All were within the 5% allowed at the highest
vacuum seen. This new MCF was applied against all meter volumes in these
tests. These calibration sheets are located behind the original calibration

sheets.

The equipment used was as follows:

Location TK-29 Coal Crusher
Probe 5'-N PG-4~3
Box 700 700

Stack Temperature ' OMEGA 199 OMEGA 199
Sample Box 2 2

Average Temperature 310 132
Average A H 2.19 1.18

The OMEGA 199 was recalibrated at 310 °F and 132 °F and agreed within

1.5% of the initial calibration value.

-53- - GUARDIAN SYSTEMS INC
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Type A/E
Glass Fiber Filters

LA d N

| Aatrmenetls @ Kbt g bharge ot s
s Avalable o all ses & Maopopum ot 999 retention
Lo pate losof 3amasdetemoned by DO psls a Bend-
[RTEY

Typor & E Glass Fibies Filters are composed of low acd so-
luble glass iber Thoy contam fow levels of hoth Sooe and
son The hlters do react weth atmuospheno sutur disede
and therefore when tigh tovels of sulfor are expogted
cortections for thes reac hon should be atcountad for

! Type A E Glass Fiber Filters are binder free and ideal for
arivvanetne analys:ss of air polhitants This pure arganic
hiee fillter :s the bas:s for procedures w.dely used in deter-
numng municipal and indastna! 3 polluting substances.

|
Sire Zymm | 4/ mm ' 4/ mm i WZmm | § =1u
Product No. 61630 | 61642 | 61631 61633 | 6638
Fillers Pkg. 500 500 100 100 100

TYPEAEGLASSFIBERFILTER .
SPECIFICATION REPORT

L L 1 LU R LRI LTI T BT T P PR RENCTELP T IO R S D |

L T T B N L R O TR L PR |
LL L UL LT ' ATeas bty feer Mg e o0
At wn A Vet
ELEMENTS: !
Antimony 20 Mangdnise 2
Arseric 20 Muercury 80
Berylhum 1 Moiyhengm 10
B ~muth 10 Nk 10
Cadioem 2 Selenoom ’ SO0
Chroanum 10 T.ny . 10
Coball 10 Tdanam 10
Cuoppor 2 Vanaitum 10
fron 1001800 2ing 90
Lead 10
THERFHYSICALS: ]

BSO 522 Fiow Hewslance (Mau )
‘pH 90 (ud23.m mn 80 mm
DOP @320 ¢em mun Flow Rate gy

| ASTMMethogs2986) 999% I¢m (m o 70 cm Hg 60
Tensite Strength Max Use Temp 400 C
(Fed Spec UUP31B) 600gr Stal ¢ Propetlies Medium
Weight Abitty to
B x10 sheet 40 3gr Fout Goud

WATEREXTRACTABLE tONS.

Sutate 600 Crtnr.ge 1400
Nitrate 115 fluange &7
Ammoma 13

[SLA I EE LN T AT PR PR

A b atatn fa gt

[ W L TN I I PR

[ - N I LT R IO L S eoate e

N b
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PROBE GUTLEY TEMPERATURE. ©F

E B B B K

= B

LR
s - ¥ PROBE (5-®ia WARNUP)
INLET AMBIENT, _|
— & °F
ETTIET R
| R T N I |
0 o) ") @ ¥
PORLRSTAT SETTING, 3
I 17 i 1 11
e 34! PROBE (10w BARMUP) !
!
~ p
T mLEr,
.
(NLET AMBIENT,
[ 0o ]
| INLETI 150 OF _
| S G IO S O O |
) & W

X 4
POWERSTAT SETTING, &

[
=

R

41, PROBE (10-nia YARMUP)

g E
i

r._..

2

INLET, 290 °F

g
i

iNLET AMBIENT,
0 F

PPTSE OUTLET TERPERATURE. ©F
s

oo
w LI RNY et ] —
0 | I Y |
0 0 73
POBERSTAT SETTING. %
0 :
ST T
g"" ~  §ILPHOBE (IS min WARMUK} =
CE A |
g0 |
bad
‘ézw_.
INLET, 250 F
-
5]9.—.—. —
§100 BIEAT,
oW — 0OF  —
Syl mLen s oF _
Y
'y N N S O O I |
0 X M) m) 0
PORERSTAT SEITINC, %

0
1 1 1 1
Atm L 1-1t PROBE (15-®n WARMUP) 1
Ll
3w |—
-
e |—
= iNLET, 250 ©F
=
19— -
&
=10 . INCET AMBILNT, |
a wOF
‘é’ wl. INLET, 150 °F _
£
Py S S S S O
¢ 0 & 50 &

POwERITAT SETTING. %

ROTE; Flow rate held constant al G.75; 503 change in fiow rate by hitfe elfecl on @ube itapeialue.

3

)
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METER CALIBRATION FORM

Date 2/2//Fa Box No. ZJ0
Poar = __30. 0D in. Hg Calibrated by o7 2
Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Ory Gas Meter Wet Test Meter |Dry Gas Meter
ting AH¢in. H2O)] ¢in. Ho0y nitial | Finall Initial]| Final |} Initial] Final {inlet JOutlet
P ~ - 92~ &
S @2 | A0S 92T 41w xzsiy [Zerse | g5 |2e %
O ~/. 40 4250410 Is57ck) Derts [72835¢ |24.7 Tl
- iy 53
2% ~/ €8 k7052 %9 XX 72225y I 252 ¢, e 7R | F7
72 I
2.0 ’/-f'{ 276y 18228 o5l 5 A5 vy |25°C 252 g iy 7701
-~ - - e ,b'/
2.¢ - 2. $2 WL (97102 Pricvy 54398 |24 L . f %r ¥
Pump must be operated for at least 15 minutes at each &H setting (.5, 1, 1.5, 2 and 3)
Tdgm = average temperature of dry gas meter {inlet and outlet) + 4600F
T = average temperature of wet test meter + 4600F
wtm /0098
Putm = pbar"-‘%"‘::;ﬂ'%1 /ooodd
0.59¢ 2
Pdgm = Phar + ]gHG 0. 95748 ¢C
6.95¢7
iwtm = pressure on wet test meter in inches of Hp0 *—**;F??rz' - /2y
Y = meter calibration factor
28.316 =conversion factor when using a wet test meter calibrated in liters

Meter Tolerance =

1.00 ¢+ 0.01

If the meter calibration factor is not within the allowable 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 232 rote

digls U S SUNE R P TS IETEL

t. corresyond to th

-56- GUARDIAN SYSTEMSInc
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Date A/ 23/F%

FINAL

METER CALIBRATION FORM

Box No. _Zp0 (Jz-25)

Prar = __ 2294 fn. Hg  Calibrated by _ ZJo72.

Orifice Gas Volume Gas Yolume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter ]| Dry Gas Meter Wet Test Meter |Dry Gas Metef:
ting AHdn. H2oOl ¢in. Ho0) nitial | Final | Initial]l Final | Initial] Final {Inlet JOutled,

t 2

Zoes s l-r20 20740 \F6es (9ws2 |Gwns | 2550 | 200 | /tr/
= —
(3 7

| 2o@s” #4 7720 565 |¥.29¢ Vo5 |spesa |25 |asiy LA49 Lse
{ 7

2oed 4 |=/2.0 ”Jg"‘« CiEug ey l2sy e (U | A
. AN NN

~N N N NN N

Pump

Tdgm =

Twtm =

Patm = Ppar - %%%%
Pdgm = Pbar + T%#E
twtm =

Y =

meter calibration factor

= average temperature of wet test meter + 460°F

pressure on wet test meter in inches of Hp0

must be operated for at Jeast 15 minutes at each AH setting

average temperature of dry gas meter (inlet and outlet) + 463°F

(includes vapor pressure of water at saturation at the
temperature Of the wet test meter)

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

/

Calculations
Y = (wet final - wet initial }(T Pt
dry final - dry initial}{28.316)(Tyetm] {Pogm
or (1}
N2 A
v = 5602
L5777
A
ok = .7F
OLGImIC ¢«
[ P A = . 9:/& A
-7 GUARDIAN SYSTEMSINC
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FINAL
METER CALIBRATION FORM

Zad (gt (Yusheg )

~

Date 7/33/f2 Box No.
Prgr = 22.5¢ fn. Hg Calibrated by  £o72
Orifice Gas Volume Gas Volume Temperature Avg. Temp.

Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter [Dry Gas Mete
ting AHdn. HpO (in. Ho0y Tnitial | Final | Initial] Final ] Initfal} Final [Iniet Ou’t'l»:-'
loer 4y |\ -5% |Pow (P79 YHhon (Pl | 296 1246 S U
(o @3¢ & 4.3 Tt ysGer TPiieey |9r2evd 129 @  RY6 % ﬁﬂ |
Lo @2¢ ﬁ -8.3 Ssof Viser 2 2on (Fx 28 |79 ¢ 246 " fre ] ?’.,»4

~ N AN AN < \\\ \\

Pump must be operated for at least 15 minutes at each AH setting

Tdgm = average temperature of dry gas meter {inlet and outlet) + 460°F

Twtm = average temperature of wet test meter + 460°F

Pwtm = Ppar - fwtm  (includes vapor pressure of water at saturation at the

13.6 temperature of the wet test meter)

4 = Ppap + _£H

dgm bar 3.6

Awtm = pressure on wet test meter in inches of H0

Y = meter calibration factor

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

Calculations

Y = (wet final - wet initial){Tdom){Pyt
{dry final - dry initial)(28: 316)i Twtm) (Pdgm)
or {1)
|4 508
- Iy £06
(9520
_______._.—-—-——-
peswat UALIE 79 = -%‘?
roody of v

_/
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ORIFICE CALIBRATION FORM

Date J_/J'/_/—C A Meter Box No. Z o
Phar ?d.}() Calibrated By  Zo=3 .
A H Vi V2 8 t t2 V2 - Qm Km
in. Ho0 | CF CF Sec. of Of cF
.S 9500 |10 | Fo e 333 | v20¢ |. 2508
/-0 6.0 170% | 97 |94 | 5476 | .7ves]
/.8 doiy (17 75~ 2,85 |.2340 17527
2.0 s8) | 120 | §9 /2552 | . $3/0 776/
2. 900 | 127 | 02 |yswy |.73%27 | 7373
Average ¥q o7?{ﬂ7
Vi = Dry gas meter reading at the start of each test
Vo = Dry gas méter reading at the end of each test ,/.é.7
ty1 = Dry gas meter inlet temperature f?;
t2 = Ory gas meter outlet temperature
Calculations
- (fo: each LH) Eg?%"!l :f : :ZO+ 460 (s0)(1)
2
- (for each 2H) Qn %:—(EH EE - Ega: 26?_}1_
13.6
3. Ca1cd1a£e the average Ky as follws: Y= meter calibration factor

=
Fa = I8
Calculate 2 Ha as follows:
4 oHy = Q32 Pe M@ 1 = 0.92)
e [‘sz :' K,.2
Q@ = 0.75 cfm
T@ = 5260R

Ba - D6 97 in MR
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FINAL

ORIFICE CALIBRATION FORM

1.

Calculations

Date 7/&2/.9?- Meter Box No. Zdd ( /72-37)
Par 25 54 Calibrated By L o72
A H Vi Ve 9 t1 tp V2 -V On Km
in, H0 | CF cF | Sec.| O %F CF
2.0 s lguns | %o /42 24 7 | 8584 |, 7605
2.0 s 183 %60 \yss |55o50 W22y | 0C3S" | 7457
2.0 583 m\ofr ?{ _<2r <7 /\?.‘/Vs’ 5630 | HB
NN
N N1 MNENEN
Average Kn 76?-(
Vi = Dry gas meter reading at the start of each test
Vo = Dry gas meter reading at the end of each test /-5_5)
t] = Dry gas meter inlet temperature 757
t2 = Dry gas meter outlet température

Qn = Vo - Yy ty + 460 (60)(Y)
(for each aH) 9 t1 + tp + 460
2
Ky = Pn M n = 29
ST R H
13.6
Y = meter calibration factor

Calculate the average Ky as follows:

= IKp

o 5

Cajculate A Ha as follows:

A Hy = Qe¢ Pe M@ 1 = 0,921
Te Ehz sz

Q@ = 0.75 cfm

T@ = 528CR

P@ = 29.92 in.Hg

ME = 29

\

%
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FINAL
ORIFICE CALIBRATION FORM

Date __Z/J 2 /F2 Meter Box No. /00 (&yﬂ, (gushen
Phar 25 5F Calibrgted By LB72.
A H Vi V2 i t) t2 V2 - N Qn Km
in. H0 | CF CF ! Sec.| OF °F CF
1O Vtm B | Foo \es | XS 9278 | s609f | . %5
Jo sl ze0¢ | 0 V095 | 595 Gwb | .6/20 | 228
Q) 912008 |22 cab | 700 <f %S 0¥ |\ YT 77X
Average Kn |-Z77/

Vi = Dry gas meter reading at the start of each test
V2 = Dry gas meter reading at the end of each test /- g
t1 = Dry gas meter inlet temperature ’jifi—’
t2 = Dry gas meter outlet température
Calculations
1. Qy= Vo - ¥y tz + 460 (60)(Y)

{for each 2H) -5 t] + tp + 460

2
2. K, < Mo Mn = 29
Un U -0 Tn = t2 + 460
(for each aH) Ty 2H Pm - Plar b aH
13.6

3. Calculate the average Ky as follaws:

Kn

4, Calculate A Hay as follows:

AH, = Q@2 P@ M@ = 0, 921
Kme

Qe = 0.75 cfm

T@ = 5280R

P@ = 29.92 in.Hg

Me = 29

= sz
5

meter calibration factor

-
"
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- Calibration required?

PITOT INSPECTION FORM

Pitot No. /)5' "C}/’ 3

Pitot tube assembly level? E/yes D no

Pitot tube openings damaged? D ves : E’no

If yes, explain

@, = _&, g ° (<10°) a, = ,Q"S— ° (<10°)
B = 2.0 ° (<59 B, = [0 ° (5%

Yy = QZ 5 °, .= Z °, A= 9:2 cm
z=Asin~(=On[[9 em (<0.32 cm)
Asing = 0,047 em (<0.08 cm)

w‘ =

P, = /.35 cm P = /.35 cn
(=P, =P)

D, = PSS cm %—= [ Y)7 (21.05 and <1.50)

t

D yes %

cp=p.8”#

Comments:

Conducted by AOQMJJM;;Z&%

_.67_




' / ' PITOT CALIBRATION FORM
[ Date Z/jé/f& Probe # 5-'{"'/(/
Calibrated By 4072_
) l; A Wozzle Size
| ! SIDE A
i‘ ¢ .-;...
' 5 A Pgeg A P(s) Deviation
'.R (in. E,0) (in. H,0) C_(s) Cp(s) - C (a)
Standard Type "s" P P
l 2,57 2.5t O. 590
O.57 o 2 N ad’
‘ .57 o, 5L O.F¢ 0
[ SIDE B
AP, A P(s) Deviation
' (in. 528) (in. K20) C_(s) Cp(s) - ﬁpﬂ)
i Standard Type "s" P
O. 57 D FL 0. 540
i 0.5 O F O. &Y 0
l o 5’_5 o, 52 &, 5"/0
C.®) 0,84
I i CALCULATIONS
1;; Cols) = Coraray 8 Pstg
. (or 0.99) A P(s)
r ?_ﬁ t} Average Deviation = I I Cpls) - Tfp(A or B)|
‘ :m 3 «&——Must be £ 0,01
\_ |EP(A) - EP(B)t &—Must be £ 0.01
B -68- ~ GUARDIAN SYSTEMSINCG






