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A REPORT OF PARTICULATE
SOURCE SAMPLING PERFORMED
FOR FRANKLIN INDUSTRIAL MINERALS
LOCATED IN SHERWQOD, TENNESSEE

INTRODUCTION ;

On July 27, 1994, compliance testing was performed for particulate matter emissions from
the 66" Raymond Roller Mill baghouse exhaust stack operated by Franklin Industrial
Minerals at their plant in Sherwood, Tennessee. The testing was conducted by Frank
Ward and Cecelia Ward of Frank Ward & Company located in Lenoir City, Tennessee.
The testing and process operation was observed by Mr. Steve Morgan and Mr. Jimmy
Hill of the State of Tennessee Division of Air Pollution. Coordination with Franklin
Minerals was conducted by Mr. Rory Smith.

TEST PROCEDURE

EPA Method 1 was used to determine the location and number of sampling points. The
stack is circular with an inside diameter of 24 inches. Two 12-point traverses were made
for each of the three runs. Each point was sampled for 2.5 minutes, thus each run
required 60 minutes. Oxygen and carbon dioxide readings were taken with a Teledyne
Max 5 for stack gas molecular weight determination.

Moisture content of the stack gas stream was determined using Method 5 procedures.
The particulates were collected using standard Method 5 procedures. The particulate
gravimetric weight gain of the samples was performed by Mr. Ward.




The sampling and laboratory analyses for pal'ﬁculates was conducted as outlined in
Volume III of the "Quality Assurance Handbook for Air Pollution Measurement Systems".

A stainless steel probe with a borosilicate glass probe liner was used for the testing. The
testmg proceeded without incident.

The sampling equipment used in this testing meets, or exceeds, all criteria as set forth by

EPA for source testing. The equipment was manufactured by Research Applance
Corporation, Nutech Corporation, or the testers.

PROCESS OPERATION AND DESCRIPTION

The process operated normally during the time of testing. The process operational
conditions and rates as provided by Mr. Smith are presented n Appendix 5.




TEST RESULTS

STACK DATA
RUN 1 RUN 2 RUN 3 AVE.
FLOW-ACTUAL CUBIC FEET 10,748 10,420 10,160 10,445
FLOW-STD. CUBIC FEET 8,605 8,150 8,025 8,260
VELOCITY-FI/MIN 3,030 2,940 2,865 2,945
DIAMETER 24"
TEST RESULTS
PARTICULATES
Run 1 Run 2 Run 3 Average
Grains/DSCF 0.002 0.002 0.004 0.0026
Lbs/hour 0.17 0.14 0.24 0.18




1

METHCOD 5 CALCULATION

FRANKLIN.CAL

0.17

CLIENT: FRANKLIN MINERALS SOURCE : 60 INCH RAYMOND ROLLER
DATE OF TEST: 7-27-94 MILL BAGHOUSE
DATA
RUN 1 RUN RUN 3 AVERAGE
vm(actual cu. ft) 35.1940 35.1470 34.0980 34.8130
pbar{in. Hg) 28.8200 28.8200 28.8200 28.8200
Ts (deg F) 153.8 159.9 160.2 158.0
(SQRT (delta P))AvV 0.8133 0.7827 0.7646 0.7869
delta H{in. H20) 1.2800 1.2456 1.3206 1.2821
Tm{deg F) 95.5000  107.3000 110.9000 104.5667
Vwl (ml H20) 26.2° 35.0 26.8 29.3
P’s(in. H20) -0.32 -0.32 -0.32 -0.32
Ps(in. Hg) 28.7965 28.80 28.80 28.7965
0.84 0.84 0.84 0.84
% Oxygen 20.1 20.1 20.2 20.1333
5 % Carbon Dioxide 0.5 0.5 0.5 0.5000
5 % Carbon Monoxide 0.0 0.0 0.0 0.0000
E % Nitrogen 79.4 79.4 79.3 79.3667
B Diameter-ID(in.) 25.50 25.50 25.50 25.50
i As(sq. ft) 3.5466 3.5466 3.5466 3.5466
& Dn(in.}) 0.2100 0.2100 0.2100 0.2100
E Dn (squared) 0.0441 0.0441 0.0441 0.0441
& TIME (per Run-Min) 6€0.00 60.00 60.00 60.0000
4 Probe & Filter '
5 ' Catch{grams) 0.0049 0.0042 0.0070 0.0054
4 Mn (grams) 0.0049 0.0042 0.0070 0.0054
i Lead Catch(grams} 0.0000 G.0000 0.0000 0.0000
A (Ts+460) / (PS*MW) 0.7481 0.76 0.76 0.7547
¥ SQRT (Ts+460) /
£ (Ps*MW) 0.8650 0.87 0.87 0.8687
! CALCULATIONS
RUN 1 RUN 2 RUN 3 Average
3 GAMMA (Y) 1.0252 1.0252 1.0252 1.0252
E Vm (SCF) 33.13 32.39 31.23 32.2520
ii Vw (gas) 1.24 1.66 1.27 1.3504
7 %Moisture 3.6 4.9 3.9 4.1
. Md 0.96 0.95 0.96 0.9587
2 MWdry 28.88 28.88 28.89 28.8853
il MWstack 28.49 28.35 28.46 28.4357
i Vstack (£t /min) 3,031 2,938 2,865 2,945
4 Qa (ACFM) 10, 748 10,420 10,162 10,444
: Os (SCFM) 8,603 8,150 8,025 8,260
2 %Isokinetic 94.3 97.3 95.3 95.6
PARTICULATE EMISSIONS:
C(grains/dscf) 0.0023 0.0020 0.0035 0.0026
A(lb/hour) 0.14 0.24 0.18
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A REPORT OF PARTICULATE
SOURCE SAMPLING PERFORMED
FOR FRANKLIN INDUSTRIAL MINERALS
LOCATED IN SHERWOQOD, TENNESSEE

INTRODUCTION :

On July 27, 1994, compliance testing was performed for particulate matter emissions from
the 66" Raymond Roller Mill baghouse exhaust stack operated by Franklin Industrial-
Minerals at their plant in Sherwood, Tennessee. The testing was conducted by Frank
Ward and Cecelia Ward of Frank Ward & Company located in Lenoir City, Tennessee.

The testing and process operation was observed by Mr. Steve Morgan and Mr. Jimmy
Hill of the State of Tennessee Division of Air Pollution. Coordination with Franklin.
Minerals was conducted by Mr. Rory Smith.

TEST PROCEDURE

EPA Method 1 was used to determine the location and number of sampling points. The
stack is circular with an mside diameter of 24 inches. Two 12-point traverses were made
for each of the three runs. Each point was sampled for 2.5 minutes, thus each run
required 60 minutes. Oxygen and carbon dioxide readings were taken with a Teledyne
Max 5 for stack gas molecular weight determination.

Moisture content of the stack gas stream was determined using Method 5 procedures.
The particulates were collected using standard Method 5 procedures. The particulate
gravimetric weight gain of the samples was performed by Mr. Ward. :




T T T

I
I
|
|
#

The sampling and laboratory analyses for pafticulatés was conducted as outlined in
Volume 11T of the "Quality Assurance Handbook for Air Pollution Measurement Systems".

A stainless steel probe with a borosilicate glass probe liner was used for the testing. The
testing proceeded without incident.

The sampling equipment used in this testing meets, or exceeds, all criteria as set forth by

EPA for source testing. The equipmént was manufactured by Research Appliance
Corporation, Nutech Corporation, or the testers.

PROCESS OPERATION AND DESCRIPTION

The process operated normally during the time of testing. The process operational
conditions and rates as provided by Mr. Smith are presented m Appendix 5.
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TEST RESULTS
STACK DATA
RUN1 RUN 2 RUN 3 AVE.
FLOW-ACTUAL CUBIC FEET 10,748 10,420 10,160 10,445
FLOW-STD. CUBIC FEET 8,605 8,150 8,025 8,260 -
VELOCITY-FT/MIN 3,030 2,940 2,865 2,945
DIAMETER 24" ‘
TEST RESULTS
PARTICULATES _
Run 1 Run 2 Run 3 Average
Grains/DSCF 0.002 0.002 0.004 0.0026
Lbs/hour 0.17 0.14 0.24 0.18
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METHOD 5 CALCULATION

FRANKLIN.CAL

CLIENT: FRANKLIN MINERALS SOURCE : 60 INCH RAYMOND ROLLER
DATE OF TEST: 7-27-94 MILL BAGHOUSE
DATA
RUN 1 RUN 2 RUN 3 AVERAGE
Vm(actual cu. ft) 35.1940 35.1470 34.0980 34 .8130
Pbar (in. Hg) 28.8200 28.8200 28.8200 28.8200
Ts (deg F) 153.8 159.9 160.2 158.0
{SQRT{(delta P)}Av 0.8133 0.7827 0.7646 0.7869
delta H{(in. H20) 1.2800 1.2456 1.3206 1.2821
Tm(deg F) 95.5000 107.3000 110.9000 104 .5667
Vwl (ml H20) 26.2° 35.0 26.8 29.3
P‘s(in. H20) -0.32 -0.32 -0.32 -0.32
Ps(in. Hg) 28.7965 28.80 28.80 28.7965
0.84 0.84 0.84 .84
% Oxygen 20.1 20.1 20.2 20.1333
% Carbon Dioxide 0.5 0.5 0.5 0.5000
% Carbon Monoxide 0.0 C.0 0.0 0.0000
% Nitrogen 79.4 79.4 79.3 79.3667
Diameter-ID(in.) 25.50 25.50 25.50 25.50
As(sq. ft) 3.5466 3.546¢6 3.5466 3.5466
Dn(in.) 0.2100 0.2100 0.2100 0.2100
Dn (squared) 0.0441 0.0441 0.0441 0.0441
TIME (per Run-Min) 60.00 60.00 60.00 60.0000
Procbe & Filter
~ Catch{grams) 0.0048% 0.0042 0.0070 0.0054
Mn (grams) 0.0049 0.0042 0.0070 0.0054
Lead Catch{grams) 0.0000 0.0000 0.0000 0.0000
(Ts+460) / {Ps*MW) 0.7481 0.76 0.76 0.7547
SQRT (Ts+460) /
(Ps*MW) 0.8650 0.87 0.87 0.8687
CALCULATIONS
RUN 1 RUN 2 RUN 3 Average
GAMMAR (Y) 1.0252 1.0252 1.0252 1.0252
Vm {SCF) 33.13 32.39 31.23 32.2520
Vw(gas) 1,24 1.66 1.27 - 1.3904
$¥Moisture 3.6 4.9 3.9 4.1
Md 0.96 0.95 0.%98 0.9587
MwWdry 28 .88 28.88 28.89 28.8853
MWstack 28.49 28.35 28 .46 28.4357
Vstack (ft/min) 3,031 2,938 2,865 2,945
Qa (ACFM) 10,748 10,420 10,162 10,444
Qs (SCFM) 8,603 8,150 8,025 8,260
%Isokinetic 94 .3 97.3 55.3 95.6
PARTICULATE EMISSIONS:
C(grains/dscf) 0.0023 0.0020 0.0035 0.0026
A{lb/hour) 0.17 0.14 0.24 0.18
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METHSDAT.CAL METHOD 5 FIELD DATA SHEET

e b e e e — b ——
e S e o ot e o o e e e e S S e . e S s T /S i

s
2 g ,
CLIENT: 1RV L /nj T, ASSUMED MOISTURE: Jro#

LOCATION: (L& “Raymownd Roit£K mI4LL STATIC PRESSURE: _— 2, 32

RUN #: _RECHE. E I H - S7+¢ K PROBE TIP DIA.: 2.2/
-DATE: . %é 2v/99 STACK DIAMETER: AT
BARO. PRESSURE: 2 J.52 PITOT TUBE #: CORR. FACTOR:A. d

OPERATOR: £J e
METER BOX #: <

FILTER : b 474 BEFORE TEST PITOT CHECK &/ € J  ’’H2
o BEFORE TEST LEAK CHECKJ.o CFM @ /3 '
START TIME: _§. 23 4 AFTER TEST LEAK CHECK @.0 CFM @ /2 ’'
STOP TIME: __4 {30 AmM - AFTER TEST PITOT CHECK g4 & « ‘‘H20
BEGINNING METER READING: _ 4 & 3 +2 /3 Ft3 K Factor
| PITOT PUI
DRY GAS **H20 DELTA H ‘‘H20  TEMPERATURE IN
POINT | TIME | METER CF | Del. P | DESIRED | ACTUAL | INLET |.OUTLET H
1 | 2.5 | 4¥¢.33 |£.33 é ;/;; g 49 78 | 74 LE
2 ___5-0 J . 01 A s / a,— p — [=)
3 |7 7.5 . 3¢ n%ii’ 2. 83 R ES Y7 |\7Z¥ 2
4 | 10.0_| edtry.29 ”“‘5{'3 2. Tl g.51 — R o
5 | 12,5 |=—————— | 0. 47 0.7 De 7 92 17 7 P
A6 |T15.0_| HLp L3 (L. 03 2 ; — ,é_d
7 {_17.5_ o, Y 0. 3¢ é‘%é 24 |_Fo X
8 |_20.0_ ¥ (o233 L. 3C P 3¢ —— 7
10 | 25.0_ F7 | D A 73 \ 2.7 = -ﬁ,-
11 | 27.5_ o7 | & L7 P Z0d 4 pp
12 | “30.0_ L?Ic;'r}eu’ P NN y.E’% a.:f-‘g — s
: P} 7.35495 8- | - 1239
1 ____2.5_ 11{ :O ;'7 #/6/ %"{ //9-_ 4Cfd> ¢'o
2 1T7Ts.0” | Y73.33 (2.7 2 & 1 | <
3 |{_7.5_ : 2. LD Y0 [ _|_9o 3.2
4 | 10.0_ | 478.8¢ | 23 3.6 = .6 3.
5 |_12.5_| ##/.o0C 2o T | 2.3« | A3Y T |23 ? / 2
[ 6 |°15.0_ | 472, 9/ /.0 A A : — v
T [_17.5_ | HI¥, 01 Z2.33 oo | ova | L/ 2f | F L =
8 _20-0_ 1{-93 &’Q'L‘; /143? ﬂde’ /"é—"‘"—'—-——" P =
9 |T22.5_ " 92 238 225\ /L gag— |-r.<
10 |_25.0_ 2_ g.;.Z'VF T e | 43 — Py
11 |_27.5_ 2| | 2c 33 .32 |/ 3 |G /¢
12 _3‘0-0__ ’ Zg&‘:ﬂ L, 32 | 0,32 T /. C
vm = %8, :a¢ FRANK WARD & CO
Time = _[pO 100 TWIN COVES CIR.
(SORT Delta P)Ave = g, £(33 s K LENOIR CITY, TN 37771
(Delta H}Ave = [, 38 (615)986-9025 - OFFICE

(Tm)Ave = __ 9. & - (615)986-8810 FAX




METHSDAT.CAL METHOD 5 FIELD DATA SHEET

R R L R R S e T o e e o e o o o i b i

L5
mIRES
CLIENT: FRANKI A FXDSTRIAC M SUMED MOISTURE: _ /o7
LOCATION: GG~ fAYmond ROLEL mitl  STATIC PRESSURE: —O, 32
RUN #:  Bcff - STk PROBE TIP DIA.: 0:2{
‘DATE: ,  TF/272/9 4 STACK DIAMETER: _L&,.5
BARO. PREJSURE: _ 24 P4 PITOT TUBE #: CORR. FACTOR: -
OPERATOR: __ F=( W) -
METER BOX #: Z7Z— :
FILTER : 759 BEFORE TEST PITOT CEBECK LA @_% ‘’H2
BEFORE TEST LEAK CHECK Z,¢6 CFM @ .
START TIME: _9/5Y4 AM AFTER TEST LEAK CHECKJ:0 CFM e/@ ‘'
STOP TIME: _ /p: 58 AM *  AFTER TEST PITOT CHECK g4 € 2.+ ‘'H20
BEGINNING METER READING: 4RF. 760  Fe3 K Factor
PITOT
DRY GAS *'H20 DELTA H ‘‘H20  TEMPERATURE
POINT | TIME | METER CF | Del. P | DESIRED | ACTUAL | INLET |.OUTLET
1 2.5 . 2.5 £y . of iz PR
2 | 5.0 |_#49Y% 2.9 ¢y ¥y —_—
3 | 7.5 | ¥97.7¢ 2l HodS |_¥eod | L/ |22
O P Wl o o 27
5 —_ .t ?Q L] Ly ’3'—" ’3
B 6 |T15.0_ | sof 712 | /1. O 7 Co A ——
7 {17.5 | S05 .78 | _D:2¢ O. 4y _|_O- 4L | £ 9L
8 |_20.0_} _J0¢ _g;z ‘Q.% 0,33 D. 32 —
9 |_22.5_ o 7 X .1 0.7 I35 | O/ | fae ¢ &
10 | 25.0_}| 4 07 3;’[ L. 13 De 2/ 2-oLf —
11 |_27.5_|_&n¥ 7 2 ;{f > .92 | LY | 29
12 ) 30.0_| 509.573| 0./9 2.3 D3/l —
> 11.f 2/ G990 |- /373
1 | 2.5 |, §/0.7D O A /72 7 3 A
2 | 5.0 15/ 49 0,_55 0.2 2.7 = P
3 | 7.5t sihia” -4 2.70 .70 | s 0" | L= P
4 |_10.0_ 2 g ¥ 2.7 2.7 — /
5 {_12.5_ e L = 2. 37 - O, 6D yz4 25 e
A6 |[Z15.0_|STt 6o g:33 b3 | 2.(3 — 7
7 {_17.5_ 51_3 2 p.27 p . A | 2.4 | _1/93 | P9 p
8 | _20.0_|5(x.59 |8 20 0.3 p.32. _ —
9 { 22.5_|5(9,72 f:38 0.60 0.60 20 /01 - ﬁ
10 |_25.0_ 0 g:5 2 .82 2,52 |l ——1 é_c
11 |_27.5_ -3 £: 5L .90 /.90 | /Ao 73] |7
12 |_30.0_|323. A 2,96 .90 i 2
Vm = 35, (%71 FRANK WARD & CO
Time = (& 100 TWIN COVES CIR.
(SQRT Delta P)Ave = () 7§27 LENOIR CITY, TN 37771
(Delta H)Ave = _{,24(¢ (615)986~9025 ~ OFFICE

(Tm)Ave = _ /07,3 : (615)986-8810 FAX




METHOD 5 FIELD DATA SHEET

METHS5DAT.CAL
N Ls
CLIENT: FRAawvki,J INo M ASSUMED MOISTURE: /2%
LOCATION: BowE- gt STAK STATIC PRESSURE: __—2,3 >
RUN #: ;. PROBE TIP DIA.: __ZJ,2/
"DATE: . 7/ 9 ¥ STACK DIAMETER: __ _iJ -J
BARO. PRESSURE: D & » § 2 PITOT TUBE #: CORR. FACTOR: &
OPERATOR: __ Ff
METER BOX #: _ Zi_
FILTER : 260 BEFORE TEST PITOT CHECK QK @_ ¢ ‘' B2
) BEFORE TEST LEAK CHECK_/,OCFM @ , ]
sTarT TIME: (/2] Am AFTER TEST LEAK CHECK %cm 77
STOP TIME: /) 25 Pl ~ AFTER TEST PITOT CHECK ’72 e 3 “'H20
BEGINNING METER READING: S Y¥.04d Ft3 K Factor
PITOT PUI
-| prY Gas r *H20 DELTA H ’‘H20  TEMPERATURE INt
POINT | TIME | METER CF | Del. P | DESIRED | ACTUAL | INLET |.OUTLET He
1 | _2.5 | $R5- 2L Q,g% O Y | O N4 |_s0/ S0 | Lo
2 |_5.0_ 5’26.‘3( ga,:) a.sg' . ; j,z:
4 |[TTo.o_ Z;% 7N Kl I WA — Lz
5 |_12.5_|_5 3o, D47 2. 207 | 2. 70 | 4L & L0 2
4 6 |T15.0_{~53l, 2 33 0.8 |_ ol f(o
7 |_17.5_ L -2 Z,3 7 2e37 | L PR V¥,
8 |_20.0_| 533./¢ 27 L ¥3 L. 43 — Le 2
9 | 22.5 | s34, 9» 2.3 2.6 2. N6 g //F | LSO | /o2
10 |725.0 | 535.93 | 2 88 __|Par@ 0N V0N |\ Z_z
11 | 27.5_ | —— 2%3 0,98 0.98 | /2o e/ /. Z
12 |730.0_| S28.3728 L 2 £2.9% 2:9F Lol
1 |[__2.5_|s¥e2 2.0 %, 4 7.9 Jod_| oy 7
2 ___5.0_ SYUY 2, 4. Yt i pe - e
3 ____7.5_ SYT.l & S & ___3»8' 35 /,30 oy S0
4 |{"To.0~ %2 L7/ | 2.2 3. P Fe 2 - |2
5 |_12.5_|351,82 | /Lo |.2-% 2 i /32 | _og |30
b 6. |T15.00|E53 el |0 ds 3 Zar |~ |25
7 | 17.5_|S52. £ 2 0,23 N foy” | L@
8 | _20.0_ 2./ e Lo el — — |7~ o
9 _22.5_%': ' 0. /o Ll Ll L2/ o€ /-0
10 | 25.0_|J 5. Q.f% £, 1 7.1 e 7 o
11 .|—27.5_ 3?,-'7.:,% g.; g .2y £, A¥ [ Lol L2
12 _30.0_|S55¢8 ./ . O, 38 Lo 30 J—
Vm = 34,098 FRANK WARD & CO
Time = L0 100 TWIN COVES CIR.
(SQRT Delta P)Ave = _op, 74 4¢ LENOIR CITY, TN 37771
(Delta B)Ave = _ [ 32060 (615)986-9025 - OFFICE
(Tm)Ave = _L/7 .9 (615)986-8810 FAX
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MAX5.DOC CO02 AND 02 DETERMINATION - MAX 5

b T ]

CLIENT: /ﬁ/_?;ﬂi(;, () ENOQUSTRIAL _MINERR LS ndet
DATE: _9/97/% ) | LER
SOURCE: ™ mAchoost Ermivsr Smmet =24~ RAYmoD KoL

MAX 5 CALIBRATION (CALIBRATED WITH AMBIENT AIR)

. — T —— —— ) T " . T T T S A o S Y 2o oy

AMBIENT AIR 02% MAX 5 02%

CALIBRRATION #1 20.9 20.9
CALIBRRATION #2 20.9 J0.9
CALIBRRATION #3 20.9 J5.9
CALIBRRATION #4 20.9

TYPE OF FUEL: FAORAVE.

co2 0,85
02 - &O s { .
CO __.¢

co2 0,5

02 20|
co

RUN 3

Co2 0.4
02 € . 2

CO
RUN 4
coz2
02
co
RUN 5
Co2
02
co
RUN 6

Cco2
02

CcoO

— E—— —— —— —— — —— _—— T —— —— . _— M . NN N -
]




STACK DATA SHEET

- - - - . - T 7
oz Ml
o L . SOURCE :

HEg4 :
BARO. PRESSUR -
RUN # / RUN # A—
FILTER # _Z5 8 FILTER ¥ _859
HOT HOT
STACK BOX IMP. STACK BOX IMP.
POINT | TIME TEMP. | TEMP | TEMP  POINT | TIME TEMP. | TEMP | TEMP
Y o | /5 | AH9C | 6T 1 0 156 | 8% | 64
~ 2;15 e .2 2;15 >0t -
~ 4;45 /52 w0 & 2 3 |_4:;45_|_4¢87 (8’ &Y
~ 7;15 = 5 g - 3;15_ ] / 7
T 9;45_|_1 2~ _9:45 |_/5 €% ;
12715 = B & |y o
14;45°| 757 vZ S |T14:45_| 76 I
17;15_ 8 |[T17;15_
19;45 | /S ¥ 2 o |T19;45°| 75m 252[
22;15 T 10 |T22;15_ )
24;45 /5 3 Lt 11 | 24;45 | _[bZ & &L;
T27;15 12. [T27;15_ . 7
R N T XXXXX_ p—
0 ot eylifr 1 0 , I I 7
- 2| ‘ 2 [T 25180 453’—0 R
_ 445 | /5 g 3 |T 4;45 | _s& Sl
_ 7;15_ * & |Z 7515 | =
9;45 | /55 7 5 |_ 9;45_|_J&D A P
12;15_ 6 |_12;15_[__ .
14;45_| 755 7 |T14:45 ) 7p7~ | z,z“z
17;15_ 8 | 17;15_ )
_53;45_ 7 9B YA 9 1719;45 | _jb 2 L0
;15 . 10 | 22;15 |~
24;45” | 75 H ,P/* E: 11 | 24545 " & 2| 1/
27;15 il ; 12 | T27;15 :15325
.gangasz stack tewp. 153 7§ AVERAGE Stack TEMp. /59,
ISTURE APPROXIMATION MOISTURE APPROXIMATION
_ ml I ml
- ml 2 ml
ml 3 ml
- 200 = ml TOTAL - 200 = ml
ORSAT ORSAT
"maneu CHECK OK @ ’ *Hg BEGINNING LEAK CHECK OK @ ‘‘Hg
] o oxg PURGE ORSAT
CT OR AT BAG CONNECT ORSAT BAG
znnxtc LEAX STOP ORSAT :
CHECK OK @ ""Hg-  ENDING LERK CHECK OK @ ""Hg

{615)986-9025




STACKDAT .DOC

CLIENT:
DATE:

2

STACK DATA SHEET

BARO. PRESSURE:

POINT |

RPN
NHOWO-I W& LN

VOB WN

= et
N O

/277
RUN # _____ D
FILTER # 2@0
HOT -
STACK BOX IMP.
TIME TEMP. TEMP TEMP
o V785 |24 | &
_2;15_ R 1oL~
_ 4345 | 294 Lo Y
_7:15_ /57
~9;45_ [55? _ 1 | &6
~12;15_)_/
T14;45_ & &
_17;15_4
_19;45_| _J¢L oy
T22;15_ E%% /
_24;45 1 | &4
_27;15_ A
_XXRRX T - '
o _|775p A,
_ 2;15_|__ ,
_4;45_1 159 b
__'7;15_ Vi
_9i45_| {3 4
_12;15_ ,
_14;45 | 166 /218
_17;15_ B B
_19;45_ | _Jes6 0L
_22;15_ 73 b‘_b/
24;:45 | s /
27315~ ‘1L

AVERAGE STACK TEMP.

[60.2

MOISTURE APPROXIMATION

PURGE ORSAT

1 ml
2 ml
3 ml
TOTAL - 200 = ml
ORSAT
BEGINNING LEARK CHECK OK @ ‘"Hg

STOP ORSAT

CONNECT ORSAT BAG

Frank Ward & Co.

ENDING LEAK CHECK OK @

IIHg»

(615)986-9025

SOURCE :

RUN #

FILTER

POINT | TIME

e
NHOWD-JAWL S WN

WO W

BEGINNING LEAK CHECK OK @

PURGE ORSAT

————— - ———

==

ml

_-_—! IHg

e ONNECT ORSAT BAG
~ *+-STOP ORSAT

ENDING LEAX CHECK QK @

IIHg
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HOISTURE DOC L -

SRHPLE RECOVERY 'AND IhTEGRITY DATA SHEET

1ant;;é%%ﬁ&é§§4/zﬁéwi&df Sample Date 7742?%4%?

le Location Run # L - A
gggle Recover}"ﬁé?;% Recovery Date_ 7/R7/7%
Filter Numbex(s) T
1) ml  MOISTURE
2) YR —————

o 3)__  ml _
g ERS : S .LICA GEL
JMPINGERS 50% &

- Final volume ml Final wt gm
Initial volume 300 ml Initial wt <79 4 gm
Net volume : ml < Net wt _ ' 4, gm
. Total moisture 2b,F  gm
Color of silica gel MW
Description of impinger water V (e -

PECOVERED SAMPLE
-Blank filter container. #° %W - B Sealed &7
~ "Filter container # 5)57 T 7 7 Sealed

" Description of particulate on filter _/7_,7
Acetone rinse . Liquid level

- container number e_j/w'ﬂ%v e marked? &~
Acetone blank : - Liguid leve :

container number r?[:ﬂm 5 marked? y

Samples stored and locked? | l/

Date of laboratory custody 7/02 7/97!
Laboratory personnel taking custody 7 ‘g’f’()-

I Comments:

Frank Ward & Co. (615)986-9025




l'S'ampleé.;"stored and locked?

' MOISTURE poc

..‘ B

SAHPLE RECOVERY 'AND IhTEGRITY DATA SHEET

e e e e it e e S e e s s s i e s e et

== et S e e

7/52 7/#/

PlantM/ W Sample Date
2.

Sample Location L7 7‘/@/1 - Run #

Sample Recovery Person__ 7/ Recovery Date r7 fo2 7/5?9£
Cd / Fd

Filter Number(s). 859

S ml - MOISTURE

3) ml

| IMPINGERS : S LICA GEL
- Final volume ml Final wt _ é:?gg gm
Initial volume ‘-_-,lo 0 ml Initial wt _5'/7,

Net wvolume . ml ¢ Net wt '

Total molsture 35, gm
Color of silica gel W@,ﬂa{/

Descr:.pt:.on of :me:Lnger water ¢

PECOVERED SAMPLE

Blank filter container #° ‘;{ZW7 _@

Filter container # <59

Sealed L

Sealed L~

Description of particulate on filter _ 727

Acetone rinse ' L
-~ container number \%ﬂ/mééf’m s
Acetone blank - (.; ;
container number t/“ 7 'J\_B

.L/,/"

Liquid level
marked? P///

Liquid level
marked? _

Date of laboratory custody /917/? ~

Laboratoi'y personnel taking custody 7W/

Comments:

— —— — — —— E— s ——— —— [ I B Rl  Maam haas | _— p -

Frank Ward & Co. (615)986-9025




| MOISTURE DOC

. T o.
\

SAHPLE RECOVERY 'AND IhTEGRITY DATA SHEET

= === ==

~

PlangMMM_f%dﬁampm Date 7/27/24

Sample Location_44 “ LK ~Run # .
Sample Recovery Person Recovery Date 7/;,7 /?4«
Filter Number(s) R=d2Y%]

1) A ml ~ MOISTURE
i
3) ml

. IMPINGERS : S :LICA GEL “]"75 LIL

- Final volume ml Final wt gm
Initial volume 9‘159 Cf ml Initial wt &546.&  gm
Net volume ml * Net wt ' 6.8  gm

Total mo:.sture :zgg 5 gm
Color of silica gel M Mu_,c/

Descr:.ptlon of impinger water v /W

PECOVERED SAMPLE

- —————— i Sk b

‘Blank filter container # V_{C/ 771 — 8 Sealed V’

Filter container # K O Sealed

Description of particulate on filter ‘72,2’ vwaéi

Acetone rinse : ‘ Liquid level
. container number \W #j marked? M‘

Acetone blank - ~ C Liquid level
container number }CZW ﬁ marked? V
Samples-"stored and locked? l/

Date of laboratory custody 7/9- 7/7’4 =
Laboratory personnel taking custody 7

Comments: '

sl ——— o — o —— i —— J

Frank Ward & Co. (615)986-9025

s
1
¥
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PRE TEST DRY GAS METER CALIBRATION
CLIENT: F[{ﬁwk Lin) TAD, M eratS
CALIBRATED BY: CRW
DATE OF CALIBRATION: 3-22-94 S.N. I =2360
METER BOX #: TI S.N. II =2750
MODEL # 201009 S.N. III=2856
SERIAL # 2750 S.N. IV =6104
WET TEST METER #: II PRETEST GAMMA 1.0252
BAROMETRIC PRESSURE (Hg) 28.51 AVE. DELTA H@ 1.7295
CALIBRATION DATA
delta H{in. H20) 0.50 1.00 1.50 2.00 3.00 4.00
Vw(cu. ft) 5.000 5.000 10.200 10.000 10.000 10.000
vd(cu. ft) 5.012 5.030 10.325 10.224 10.255 10.284
Tw({deg. F) 61.00 61.00 61.00 61.00 61.00 61.00
Tdi (deg. F) 66.60 81.60 96.70 108.85 107.50 124.60
Tdo (deg. F) 61.14 64.40 69.28 177.43 82.67 87.40
Td (deg. F) 63.87 73.00 82.99 93.14 95.09 106.00
theta{min.) 12,37 8.57 14.67 12.55 10.50 8.95
Pb(in. Hg) 28.51 28.51 28.51 28.51 28.51 28.51
delta H/13.6 0.0368 0.0735 0.1103 0.1471 0.2206 0.2941
(in. Hg)
CALCULATIONS
74678 75979 157903 157700 158255 161367
74543 74907 153958 152648 153503 154331
GAMMA (Y) 1.0018 1.0143 1.0256 1.0331 1.0310 1.0456
1E-06 2E-06 3E-06 4E-06 6E-06 8E-06
1289 892.99 749.32 653.86 547.05 466.3
1289 892.99 749.32 653.86 547.05 466.3
2E+06 797438 561481 427526 299264 217431
delta He 1.763 1.664 1.725 1.719 1.798 1.709
Vacuum 4 8 7 8 8 10
Ave. GAMMA 1.0252
Ave. delta He@ 1.729




-

poST TEST DRY GAS METER CALIBRATION

CLIENT: pRANKLIN INDUSTRIAL MINERALS

DATE OF CALIBRATION: 7-28-94
METER BOX - 2
MODEL #. 20100¢
SERIAL - 2750
WET TEST MRETER: II
BAROMETRIC PRESSURE (in. Hg) 28.79
PRE TEST GAMMA (LAST CALIB.) 1.0252

CALIBRATION DATA

delta H{in.) 0.20 1.30 4.40
Vw(cu. ft) 7.100 11.700 11.00
vd(cu. ft} 7.260 11.967 11.14
Tw(deg. F} 83.00 84 .00 83.00
Tw(deg. R} 543.00 544 .00 543.00
Tdi (deg. F} 90.70 109.40 121.80
Tdo(deg. F) 84.30 89.80 94 .20
Td (deg. F) 87.50 "99.60 108.00
Td(deg. R) 547.50 559.60 568.00
theta(min.) 26.73 17.92 9.38
Pb(in. Hg) 28.78 28.79 28.79
delta 0.015 0.0%96 0.324
H/13.6 (Hg)
Vacuum Setting 2.1 5.3 9.5
(in. Hg)
CALCULATIONS

GAMMA (Y) 0.9856 1.0024 1.0210
GAMMA (ave) 1.0030
PRETEST
GAMMA (Y) 1.0252

% DIFFERENCE .=2.21

o S N~ L~ I —— L - —— O —— - S S - - S

SN - ol
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.

THERMOCOUPLE CALIBRATION

DATE OF CALIBRATITION:

3-3-94
73 IN. EFFECTIVE - 6 FT. 120 IN. EFFECTIVE - 10 FT.
THERMOCOUPLE Hg in % THERMOCOUPLE Hg in %
, READING GLASS DIFF READING GLASS DIFF
DEG. F DEG. F DEG. F DEG. F
. 71 70 1.4% 70 70 0.0%
i 105 106 -1.0% 104 106 -1.9%
: 129 130 -0.8% 129 130 -0.8%
. 166 165 0.6% 164 165 -0.6%
: 180 182 -1.1% 181 182 -0.6%
211 212 -0.5% 213 212 . 0.5%
l 0 0 #DIV/ 0 0 #DIV/
0 0 #DIV/ 0 0 #DIV/
0 0 #DIV/ 0 o #DIV/
. 0 0 #DIV/ 0 0 #DIV/

36 IN. EFFECTIVE - 3 FT. #1 36 IN. EFFECTIVE - 3 FT. #2
! THERMOCOUPLE Hg in % THERMOCOUPLE Hg in 3
READING GLASS  DIFF READING GLASS DIFF
DEG. F DEG. ¥ DEG. F DEG. F
69 70 -1.4% 70 70 0.0%
! 107 106 0.9% 105 106 -1.0%
131 130 0.8% 129 130 -0.8%
165 165 0.0% 166 165 0.6%
I 180 182 -1.1% 181 182  -0.6%
212 212 0.0% 213 212 0.5%
! 36 IN. EFFECTIVE - 3 FT. #3
THERMOCOUPLE Hg in 5
READING GLASS  DIFF
! DEG. F DEG. F
70 70 0.0%
107 106 0.9%
l 129 130 -0.8%
166 165 0.6%
181 182  -0.63
0.9%

! 214 212
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- DIAL
. DIAL
DIAL
DIAL
DIAL

‘ DIAL
DIAL
DIAL
DIAL
DIAL

DIAL
DIAL
DIAL

DIAL
DIAL

THERMOCOUPLE CALIBRATION

-t ——— . M T mw e e e

THERMOMETER
THERMOMETER
THERMCMETER
THERMOMETER
THERMOMETER

THERMOMETER
THERMOMETER
THERMOMETER
THERMOMETER
THERMOMETER

THERMOMETER
THERMOMETER
THERMOMETER
THERMOMETER
THERMOMETER

BOX
BOX
BOX
BOX
BOX

BOX
BOX
BOX
BOX
BOX

IMP.
IMP.
IMP.
IMP.
IMP.

#1

#2
#3
#4
#5

#1
#2
#3
#4
#5

#1
#2
#3
#4
#5

DATE OF CALIBRATITION:

3-3-94

DGM-INLET THERMOMETER

T e e ey

Hg in %
READING GLASS DIFF
DEG. F DEG. F
S0 91 -1.1%
91 91 0.0%
20 91 -1.1%
92 91 1.1%

91 91 0.0%

DGM-QUTLET THERMOMETER

e e mm m m — —h me o = R e o = =

Hg in ¥

READING GLASS DIFF
DEG. F DEG. F

91 91 0.0%

90 93 -1.1%

92 91 1.1%

N.A.-IN & QUT COMBINED
90 91 -1.1%

Hg in %

READING GLASS DIFF
DEG. F DEG. F

S0 90 0.0%

90 S0 0.0%

90 S0 0.0%

92 90 2.2%

91 90 1.1%




PO

—

" CALIBRATED BY

NOZZLE.DOC

NOZZLE CALIBRATION DATA

DATE '7//9. 7/7 ¥

Fleo

Nozzle delta Average
Identification D1, inches|D2, inches|D3, inches|h, inches |Diameter
Number
d.ale e | Lol | g | — ez

. ——— - —————

e —— . ————— " . . —

—— o —— Y ——————

e ———— -

—————— i ——

—— . ——————

—— . ———

——— iy —————

— - ——— -

— e ——————

i ———————

Dp1,2,3
delta D =

D average =

Average of D1, D2, and D3.

Maximum difference in any to measurements, inches.

= Nozzle diameter measured on a different diameter, inches.




-

PITOT.REP

The pitot tube is manufactured by Nutech, Inc. to EPA
requirements. The pitot is checked upon receipt to ensure
that the specifications are met. The pitot is subsequently
visually checked, prior to testing, to determine if there is
physical damage to the pitot tube. If there is no physical
damage noted, the pitot tube requires no further calibration
check.

CLIENT: Fﬂ‘?’/!//’(&/ﬂ) LMD, HINERAC S

SOURCE: Rpli &£l MrLl BeHE ., EXH.

CHECK DATE: '7/ /27/4?’

A

Frank Ward
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ANDERSON ROLLER MILL PROCESS DESCRIPTION

Limestone material is stored in two, 400 ton silos to serve as feed
for a raymond 66" roller mill. The feed is delivered to the mill
via vibrator feeders and associated conveyor belts controlled by
high/low bindicators and differential pressure sensors. The 6669
ABB Raymond Roller Mill grinds the 1-1/4 stone to a 82% -200 mesh
product with no by product produced. Using a negative pressure
closed loop circuit, the mill system fan supplies air to the bottom
of the mill to mix or fluidize the material in the grinding zone
(at the journals and bull ring which turn at sufficient rpm to
suspend the Jjournals with centrifugal force) thus grinding the
stone between the bull ring and grinding rolls. The system fan
intake is thru a cyclone with uptake duct from the top of the
roller mill . As the material is ground finer, it becomes
suspended in the top of the mill by a high negative pressure at the
classifier (whizzer) in the top of the mill. Product of proper
size will pass thru the whizzer whereas rejects will fall back down
into the grinding zone in the bottom of the mill. A 5.3 million
BTU flash dryer heats air as it enters the bottom of the mill to
dry the <4% moisture laden stone as it is ground. A 10,000 cfm
Dust collector vents excess air entering the mill thru the
combustion chamber of the air heater. Product from the top of the
mill to the cyclone drops down to a pneumatic conveying system and
air returns to the system fan in a closed loop. The pneumatic
system conveys the product to a storage silo located in the plant
(see dwg-ROLLER MILIL PID).

ROLLER MILL OPERATING PARAMETERS

Roller mill operations are governed by the optimum material load
maintained in the grinding zone. Excess material or a deficit of
material in the grinding zone both lowers production and increases
machine wear. The optimum load is determined by the system design.
criteria and is operated at a fixed production rate with only minor
variability. The amount of load in the grinding zone of the mill
is controlled by the Differential Pressure (DP) across the mill,
taken at a point upstream of the grinding 2zone in the system
airflow and compared to a point downstream in the system airflow.
The higher the DP, the more the load in the grinding zone and
vice/versa. The DP is monitored by a DOS based, PC system as are
critical motor loads, air heater temperature and feed rate. The DP
is controlled by the adjustment of a vibratory feeder administering
material into the mill grinding zone. The PC system controls the
vibratory feeder on the mill to average +/- .2" of differential
pressure across the mill. Production rate is measured by the
amount of material delivered to a feed bin, located at the side of
the mill, over a given period of time, i.e. an operating shift.
The amount of feed material delivered to the mill feed bin is
measured via a set of electronic scales, mounted under the belt,
which measures the flow rate of material on the belt and integrates
it over the run time of the belt *.




PROCESS OPERATIONAL CONDITIONS DURING TESTING

Prior to the testing done on the 66" Raymond Roller Mill Baghouse
exhaust stack, the mill circuit was started up and allowed to run

for approximately 1 hour. This insured the mill operating
conditions would be at maximum production rate and the air heater
temperature would be stabilized. The Differential Pressure

setpoint of the PID controller was set at 10.60" of water which
measures at approximately 13" on the backup analog monitoring
magnahelic gauge (this setting is not a fixed parameter but can
vary due to varying hardness of the rock, moisture present in the
rock, temperature of the airstream, etc.).

During the actual testing of the exhaust stack, the following
parameters were monitored and recorded via the DOS based PC system
(see attached print-out *):

Mill DP 10.38-10.71"

Exit gas Temperature 153-207 deg F

Hot gas Temperature 407-428 deg F

Fan Amps 142-149 Amps

Production 56 tons/ 4.16 hour period

13.46 Tons/hour

Typically, the mill will average around 13.00 tons/hour, will
require a DP setpoint of 10.60, and will operate around 195-205
degrees ¥ on the exit gas temperature. Mill motor amps will
average around 130 Amps.

The variables listed here are just that, variables. They should
not be mis-construed as limits or maximum values to govern
production but are indicators to mill performance. No controls
exist to limit or adjust this roller mill production circuit...When
operating, it produces at maximum rate for its particular design
and configuration with production rates varying by minor amounts.

* The DOS based PC system was not calibrated at this time for
the Feed Rate AI (feed rate analog input); therefore, the feed
rates listed on the computer printout are not correct and should be
ignored.
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.LL DP AI

{IT GAS TEMP AI
JT GAS TEMP AI
!STEM FAN-A AI
IED RATE AI

-LL DP AI

IIT GAS TEMP AI
iT GAS TEMP Al
'STEM FAN-A Al
iED RATE AI

.LL DP AI

{IT GAS TEMP AI
T GAS TEMP Al

'STEM FAN-A AI

JED RATE AI

‘LL DP AI
IT GAS TEMP AI
)T GAS .TEMP AI-
'STEM FAN-A AI
'ED RATE AI =
'LL DP AI

:IT GAS TEMP AI
¥I' GAS TEMP AI
‘STEM FAN-A AI
:ED RATE AI

LL DP AI

‘IT GAS TEMP AI
'T GAS TEMP AI
'STEM FAN-A AI
'ED RATE AI

LL DP AI

'IT GAS TEMP AI
'T GAS TEMP AI
'STEM FAN-A Al
'ED RATE AI

LL DP AI

IT GAS TEMP AI
T GAS TEMP AI
'STEM FAN-A AI
'ED RATE AI

LL DP AI

'IT GAS TEMP AI
‘T GAS TEMP AI
'STEM FAN-A AT
2D RATE AI

LL DP AI

‘2T GAS TEMP AI
™ GAS TEMP AI
STEM FAN-A AI

07
07

07:
07

07
07
o7
07
07
07
07
o7
o7
07
08
08

08:

08
08
08
08
08

08:
08:

08
08
08
c8
08
08

08;

08

08:

:10

:10:

+10

+10:

;15

15

15:
:15:

:00

: 00
00
: 00
Q0
00
: 00

9.52
STARTING LOG
3.66
97
328
177
.52
6.21
130
376
180
10.99
9,82
156
398
154
8.79
10.70
153
407
149
9.16
10.63
155
407
147
g.52
10.61
159
411
147
9.52
10.71
162
413
146
9.89
10.59+="—
165
414
147
9.16
10.60
167
416
147

HISTORY
3.62
-32
-36
174
0.00
2.55
33
48

3
1.47
3.61
26
22

Lo

LO

Lo
LO
LO

LO

Lo

Lo

Lo

LO

LO

L.O

LO
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SED RATE AI 08:15:00 538.70 529.54 TONS

ILL DP Al 08:20:00 10.68 0.08 pPsI

£IT GAS TEMP AI 08:20:00 169 2 DEG F

3T GAS TEMP AI 08:20:00 416 o DEG F Lo
YSTEM FAN-A AI 08:20:00 146 -1 AMPS

SED RATE AI 08:20:00 521.86 -16.84 TONS

iLL DP AI 08:25:00 10.54 -0.14 PSI

KIT GAS TEMP AI 08:25:00 171 2 DEG F

JT GAS TEMP AI  08:25:00
YSTEM FAN-A AI  08:25:00
3iED RATE AI 08:25:00
[LL DP AI . 08:30:00
XIT GAS TEMP Al 08:30:00
)T GAS TEMP :AI  08:30:00 41
{STEM FAN-A°AI = 08:30:00 , 146"

;. 08i35700 8,79 4

X 08:403 :00 1
(IT GAS TEMP;AI 08:40:00
)T GAS TEMP AI ~ 08:40:00
'STEM FAN-A AI 08:40:00
JED RATE AT 08:40:00
'LL DP AI 08:45:00

‘IT GAS TEMP AI 08:45:00
)T GAS TEMP AI 08:45:00
"STEM FAN-A Al 08:45:00
\ED RATE AI 08:45:00
LL DP Al 08:50:00

'IT GAS TEMP AI 08:50:00
'T GAS TEMP AI 08:50:00
'STEM FAN-A AI 08:50:00
.ED RATE AT 08:50:00
LL DP AI 08:55:00
IT GAS TEMP Al 08:55:00
T GAS TEMP AI 08:55:00
'STEM FAN-A Al 08:55:00
ED RATE AI 08:55:00
LL DP AI 09:00:00
IT GAS TEMP AI 09:00:00
T GAS TEMP AI 09:00:00
STEM FAN-A Al 09:00:00
ED RATE AI 09:00:00
LL DP AI 09:05:00
IT GAS TEMP AI 09:05:00
T GAS TEMP AI 09:05:00
STEM FAN-A AI 09:05:00

(2)
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EED RATE AI 09:05:00 9.16 -0.36 TONS

ILL DP AI 09:10:00 10.52 0.09 PSI
XIT GAS TEMP AI 09:10:00 182 2 DEG F

OT GAS TEMP AT  09:10:00 419 -1 DEG F LO
YSTEM FAN-A AT  09:10:00 145 -1 AMPS

'BEED RATE AI 09:10:00 8.42 -0.74¢ TONS

ILL DP AI 09:15:00 10.54 0.02 PSI

XIT GAS TEMP AI 09:15:00 183 1 DEG F

OT GAS TEMP AT  09:15:00 42 2 DEG F LO
YSTEM FAN-A AI  09:15:00 146 1 AMPS

'EED RATE AI 09:15:00 11.72 3.30 TONS

‘ILL DP Al 09:20:00 10.66 0.12 PSI

XIT GAS TEMP AI 09:20:00 183 0 DEG F

OT GAS TEMP AI  09:20:00 421 ) DEG F L0
YSTEM FAN-A AI  09:20:00 146 0 AMPS

'EED RATE AI 09:20:00 11.72 0.00 TONS

ILL DP AI 09:25:00 10.70 0.04 PSI

XIT GAS TEMP AI 09:25:00 183 0 DEG F

0T GAS TEMP AI  09:25:00 420 -1 DEG F LO
YSTEM FAN-A.AT  09:25:00 145 -1 AMPS

'EED RATE Al 09:25:00 11.35 -0.37 TONS

[ILL DP AI 09:30:00 10.63 -0.07 PSI

XIT GAS TEMP AI 09:30:00 186 3 DEG F

[OT GAS TEMP AI  09:30:00 422 2 DEG F LO
.YSTEM FAN-A AI  09:30:00 144 -1 AMPS

'‘EED RATE AI 09:30:00 11.72 0.37 TONS

(ILL DP AI 09:35:00 10.56 -0.07 PSI

XIT GAS TEMP AI 09:35:00 186 ) DEG F

[OT GAS TEMP AI  09:35:00 422 0 DEG F LO
'YSTEM FAN-A AI  09:35:00 145 1 AMPS

‘EED RATE AI 09:35:00 8.42 -3.30 TONS

(ILL DP AI 09:40:00 10.67 0.11 PSI

XIT GAS TEMP A 09:40:00 188 2 DEG F .
[OT GAS TEMP AI  09:40:00 424 2 DEG F LO
'YSTEM FAN-A AI 09:40:00 145 0 AMPS

'EED RATE AT 09:40:00 491.83 483.41 TONS

(ILL DP AI 09:45:00 10.70 0.03 PSI

'*XIT GAS TEMP AI 09:45:00 189 1 DEG F

[OT GAS TEMP AI  09:45:00 421 -3 DEG F LO
'YSTEM FAN-A AI  09:45:00 145 0 AMPS

'‘EED RATE AI 09:45:00 8.79 -483.04 TONS

[ILL DP AI 09:50:00 10.63 -0.07 PSI

IXIT GAS TEMP AI 09:50:00 191 2 DEG F

[OT GAS TEMP AI 09:50:00 423 2 DEG F- LO
[YSTEM FAN-A AI 09:50:00 144 -1 AMPS

'‘EED RATE AI 09:50:00 10.99 2.20 © TONS

(ILL DP AI 09:55:00 10.56 -0.07 PSI

'XIT GAS TEMP AI 09:55:00 191 ) DEG F

[OT GAS TEMP AI  09:55:00 420 -3 DEG F LO
'YSTEM FAN-A AI  09:55:00 145 1 AMPS




'EED RATE AI 09:55:00 12.09 1.10 TONS

fiLL DP AI 10:00:00 10.67 0.11 PSI

IXIT GAS TEMP AI 10:00:00 191 0 DEG F

i{0T GAS TEMP AI 10:00:00 423 3. DEG F Lo

3YSTEM FAN-A AI 10:00:00 144 -1 AMPS

'EED RATE AI 10:00:00 8.789 -3.30 TONS

{ILL D® AI 10:05:00 10.7: 0.04a PSI

IXIT GAS TEMP AI 10:05:00 191 O DEG F

i0T GAS TEMP AT 10:05:00 423 0 DEG F Lo

J5YSTEM FAN-A AT 10:05:00 144 0 AMPS -

'EED RATE Al 10:05:00 9.52 0.73 TONS

f{ILL DP AI 10:10:00 10.67 -0.04 PSI

3XIT GAS TEMP AI 10:10:00 192 1 ' DEG F

{0T GAS TEMP AI 10:10:00 423 0 DEG F LO

3YSTEM FAN-A AI 10:10:00 143 -1 AMPS

?EED RATE AI 10:10:00 8.42 -1.10 TONS

{ILL DP AI 10:15:00 10.62 -0.05 PSI

IXIT GAS TEMP AI 10:15:00 193 1 DEG F

iOT GAS TEMP AI 10:15:00 424 1 DEG F LO

JYSTEM FAN-A AI 10:15:00 144 1 AMPS

"EED RATE AI 10:15:00 10.62 2.20 TONS

{ILL DP AI 10:20:00 10.65 0.03 PSI

iIXIT GAS TEMP AT 10:20:00 195 2 DEG F

{OT GAS TEMP Al 10:20:00 422 -2 DEG F LO

3YSTEM FAN-A AI 10:20:00 143 -1 AMPS

‘EED RATE AI 10:20:00 11,72 1.10 TONS

(ILL DP AI 10:25:00 10.56 -0.09 PSI

IXIT GAS TEMP AI 10:25:00 194 -1 DEG F

{OT GAS TEMP AI 10:25:00 422 o) DEG F Lo

JYSTEM FAN-A AI 10:25:00 144 1 AMPS

PEED RATE AI 10:25:00 9.52 -2.20 TONS

{ILL DP AI 10:30:00 10.54 ~0.02 PSI

IXIT GAS TEMP AI 10:30:00 194 0 DEG F

10T GAS TEMP AI 10:30:00 422 0 DEG F LO

;YSTEM FAN-A AI 10:30:00 143 -1 AMPS

'EED RATE AI 10:30:00 8.79 -0.73 TONS

IXIT GAS TEMP AI 10:31:14 195 1 DEG F HI

{ILL DP AI 10:35:00 10.59 0.05 PSI

{XIT GAS TEMP AI 10:35:00 195 0 DEG F HI

{OT GAS TEMP AI 10:35:00 422 0 DEG F LO

JYSTEM FAN-A AI 10:35:00 143 0 AMPS :

?EED RATE Al 10:35:00 9.16 0.37 TONS

{ILL DP AI 10:40:00 10.60 0.01 PSI

IXIT GAS TEMP AI 10:40:00 196 1 DEG F HI

0T GAS TEMP Al 10:40:00 424 2 DEG F LO

jYSTEM FAN-A AI 10:40:00 142 -1 AMPS

JEED RATE AI 10:40:00 10.99 1.83 TONS

{ILL DP AI 10:45:00 10.61 0.01 PSI

IXIT GAS TEMP AI 10:45:00 195 -1 DEG F HI
1 DEG F LO

{OT GAS TEMP AI 10:45:00 425




JYSTEM FAN-A AI
"EED RATE AT
{ILL DP AI

3XIT GAS TEMP AI
{0T GAS TEMP AZ
3YSTEM FAN-A AI
"EED RATE AI
iILL DP AI

IXIT GAS TEMP AI
{0T GAS TEMP AT
5YSTEM FAN-A AI
’EED RATE AI
3XIT GAS TEMP AT
f{ILL DP AI

IXIT GAS TEMP AI
i{0T GAS TEMP AI
JYSTEM FAN-A AI
"EED RATE Al
1ILL DP AI

JXIT GAS TEMP AI
10T GAS TEMP Al
JYSTEM FAN-A Al
'EED RATE AI
fILL DP AI

IXIT GAS TEMP AI
iI0T GAS TEMP AI
JYSTEM FAN-A AL
fEED RATE AI
{ILL DP AI

IXIT GAS TEMP AI
0T GAS TEMP Al
JYSTEM FAN-A AI
EED RATE AI
{ILL DP AI

IXIT GAS TEMP AI
{0T GAS TEMP AI
JYSTEM FAN-A AI
{EED RATE AI

ILL DP AI

XIT GAS TEMP AI
[OT GAS TEMP AI
YSTEM FAN-A AI
'‘EED RATE AI
fILL. DP AI

XIT GAS TEMP AI
OT GAS TEMP AI
{YSTEM FAN-A AI
JEED RATE Al
{(ILL DP AI

IXIT GAS TEMP AI

LML LN

5

.02

O1 OO OO WK

467.66

HI

HI

HI

HI

HI

HI

HI

HI

HI

HI

HI
Lo

HI
Lo

HI
LO

HI
LO

HI
LO

HI
Lo

HI
Lo

HI




0T GAS TEMP AI 11:35:00 425 2 DEG F LO

YSTEM FAN-~-A AT 11:35:00 144 0 AMPS

EED RATE AI 11:35:00 10.99 2.93 TONS

ILL DP AI 11:40:00 10.58 ~0..06 PsT

XIT GAS TEMP AI 11:40:00 201 Q DEG F HI HI
0T GAS TEMP AI 11:40:00 425 0 DEG F L.O
YSTEM FAN-A Al 11:40:00 143 -1 AMPS

EED RATE AI 11:40:00 9.89 -1.10 TONS

ILL DP AI . 11:45:00 10.60 G.01 PSI

XIT GAS TEMP AT 11:45:00 202 1 DEG F HI HI
0T GAS TEMP AI 11:45:00 425 o DEG F Lo
YSTEM FAN-A AI 11:45:00 143 O AMPS

EED RATE AI 11:45:00 11.72 1.83 TONS

ILL DP Al 12:50:00 10.5% -0.01 PSI

XIT GAS TEMP AI 11:50:00 201 -1 DEG F HI HI
0T GAS TEMP AZX 11:50:00 424 -1 DEG F Lo
YSTEM FAN-A AI 11:50:00 142 -1 AMPS

EED RATE AL 11:50:00 10.99 -0.73 TONS

ILL DP Al 11:55:00 10.43 -0.16 PSI

XIT GAS TEMP AL 11:55:00 201 0 DEG F HI HI
OT GAS TEMP AI 11:55:00 426 2 DEG F Lo
YSTEM FAN-A Al 11:55:00 144 2 AMPS

EED RATE AI 11:55:00 18.42 -2.57 TONS

ILL DP AI 12:00:00 10.50 C.07 PSI

XIT GAS TEMP AI 12:00:00 201 O DEG F HI HI
OT GAS TEMP AI 12:00:00 427 1 DEG F Lo
YSTEM FAN-A AI 12:00:00 143 -1 AMPS

EED RATE AI 12:00:00 10.99 2.57 TONS

ILL DP AI 12:05:00 10.41 -0.03% PSI

XIT GAS TEMP AI 12:05:00 203 2 DEG F HI HI
OT GAS TEMP AI 12:05:00 427 0 ' DEG F LO
YSTEM FAN-A AI 12:05:00 144 1 AMPS

EED RATE Al 12:05:00 11.35 0.36 TONS

ILL DP AI 12:10:00 10.59% 0.18 PSI

XIT GAS TEMP AI 12:10:00 203 0 DEG F HI HI
OT GAS TEMP AI 12:10:00 428 1 : DEG F LO
YSTEM FAN-A AI 12:10:00 143 -1 AMPS

EED RATE AI 12:10:00 12.09 0.74 TONS

ILL DP AI 12:15:00 10.41 -0.18 PSI

XIT GAS TEMP AI 12:15:00 205 2 DEG F HI HI
OT GAS TEMP AI 12:15:00 428 0 DEG F LO
YSTEM FAN-A AI 12:15:00 143 0 AMPS

'EED RATE AI 12:15:00 12.09 0.00 TONS

ILL DP AI 12:20:00 10.69 0.28 PSI

XIT GAS TEMP AI 12:20:00 205 8] DEG F HI HI
0T GAS TEMP AI 12:20:00 430 2 DEG F LO
YSTEM EFAN-A AT 12:20:00 144 1 AMPS

‘EED RATE AI 12:20:00 9.89 -2.20 TONS

ILL PP AI 12:25:00 10.38 -0.31 P51

XIT GAS TEMP AI 12:25:00 207 2 DEG F HI HI




10T GAS_TEMP A
35YSTEM FAN-A A
PEED RATE AI

AILL DP AT

3XIT GAS TEMP Al
i0T GAS TEMP AI
JYSTEM FAN-A AI
TRED RATE AI
1ILL DP AI

IXIT GAS TEMP AZX
{0T GAS TEMP Al
JYSTEM FAN-A AI
'EED RATE Al
{ILL DP AI

3XIT GAS TEMP AI
10T GAS TEMP AI
35YSTEM FAN-A AI
TEED RATE AI
fILL DP AI

iXIT GAS TEMP Al
I0T GAS TEMP AI
JYSTEM FAN-A AI
'EED RATE AI
fILL DP Al

SXIT GAS TEMP AI
10T GAS TEMP AI
JYSTEM FAN-A AI
’EED RATE AI
{ILL DP AI

IXIT GAS TEMP AI
{0T GAS TEMP AI
JYSTEM FAN-A AI
EED RATE AI
fILL DP AI

JXIT GAS TEMP AI
10T GAS TEMP AI
jYSTEM FAN-A Al
JEED RATE AI
{ILL DP AI

IXIT GAS TEMP AI
{OT GAS TEMP AI
JYSTEM FAN-A AI
’EED RATE AI
{ILL DP AI

iXIT GAS TEMP AI
[OT GAS TEMP AI
)YSTEM FAN-A AI
'JEED RATE AX
{ILL DP AI

'XIT GAS TEMP AI
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HI

HI
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LO
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PRELIM.DOC

PRELIMINARY STACK DATA

e o e . e S S S e A S e D e S il e S S S B
ettt et e b e — e

STACK GEOMETRY

plant Name FRAMKL/IA
Plant Location SHEALWOG
“Sampling Location

‘ f p 7_.Date 759 ¥
nj e
ol psA. 1 Nipple + Stack Wall(refrac.) 0133_—_ 2-37f
d o * 2 Nipple + Stack Wall(refrac.) +
Stack I.D.
T Stack I.D.{2-1) = A5. 5
507 Q.0 dbveT
DiA- % of % of
l Point Diameter Diameter Sample
x I.D Location
Ao dsy | 29
2|7 Los_ |40
SaoieRe cqce | | 2| 1128 (3.l ). X
L ERAL. B T P IO A s B N B
S 220 1638 | Gl
R IR v 7Y A WAL
RO N VY SR VL A
A N Vv X2 & W <Y P
2B |9 | 23.37
- 101882 |24 |2 87
Sketch of Stack Dimensions 11 93.3 ( '
& Locations of Sampling - P:‘E-'? -~ —9-‘;-'-42-
Polnts 1121 975 _Qf9e 127.3%}

Frank Ward & Co.
100 Twin Cove Dr.
Lenoir City, TN 37771

(615)986-9025
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FRANKANA . CAL

SAMPLE ANALYTICAL DATA

CLIENT: FRANKLIN INDUSTRIAL MINERALS
SAMPLE LOCATION: ROLLER MILI. BAGHOUSE EXHAUST
RELATIVE HUMIDITY: 41

DENSITY OF ACETONE (Pa) g/ml:

SAMPLE TYPE:

ACETONE RINSE: yes
"FILTER(S) : yes
PROBE WASH:

ACETONE RINSE CONTAINER #

ACETONE RINSE VOLUME (Vaw) ml
ACETONE RINSE RESIDUE CON. (Ca) g/g
Wa = Ca*Va*Pa = g
DATE : TIME:
7-29-94 8A Gross Weight g
7-30-94 8A Gross Weight g
Ave, Gross Wt. g
Tare Wt. g
Less Acetone Blank Wt (Wa) g
Wt. of Part. in Acetone Rinse (Ma) g
FILTER CATCH:
FILTER CONTAINER #
DATE : TIME:
7-29-94 8A Gross Weight g
7-30-94 8A Gross Weight g
Ave. Gross Wt. g
Tare Wt. g
Wt. of Part. on Filter (mf) g
Wt. of Part. in Acetone Rinse (Ma) g
Total Weight of Part. (mn) g
ACETONE BLANK DATA
BLANK VOLUME (Va) ml 122

DATE: - TIME:
7-29-94 8A
7-30-94 8A

Gross Weight g

Gross Weight g

Ave Gross Weight g

Tare Wt. g

Weight of Blank (mab) g

Ca = mab/ (Va*Pa) =

Sample Identifiable

0.7857

Liquid Level Marked

and/or Container Sealed

67.5181
67.5181
67.5181
67.5138
0.0000
0.0043

858

.3494
.34095
.34095
.3489
.0005
.0043
.0045

OCOOO0O0O00

65.9983
65.9983
65.9983
65.9983

0

yes
yes

70.2398
70.2398
70.2399
70.2365
0.0000C
0.0033

859

.3389
.3388
.3389
.3380
.0008
.0033
.0042

OO0 O0OO0OO0

€6€8.3372
68.3372
68.3372
68.3310
0.0000
0.0062

860

L3387
.3396
.3397
.3388
.0009
.0062
.0070

[=NeoNeNoNeNolel

0.00000000 g/g NOTE: Must not be >0.00001




METHSLAB.DOC

METHOD 5 LABORATORY SHEET

CLIENT: FRANNKUL p) TADUSTRIAC ) VERALS
DATE : 7/23/ 9«
SQURCE: RAILLEALA 177788 )
TIME FIRST WEIGHING: 2.9/9y S A
TIME SECOND WEIGHING: _7397% gH#—
FILTERS
RUN # FILTER # TARE FINAL COMMENTS
1 F58  p.3489 6.3992q 0.3495
2 _J59 _0.33% 0. 3389 06,3388
_ 3 _Jeo p, 3388 O:3397  p.339¢
..——4-—-
-—--5—
._...._6_
......-—7_.
BEAKERS
RUN # BEAKER # TARE FINAL | COMMENTS
1 I3 615138 C7,.5/81 47578/
2 _do 70,2345 _70-23499 72.439F

3 34K (8.33j0 (4-3373 47 3372

S BLAVK s5. 79 %7 4.5, 997 3 L5 99FF

Frank Ward & Co.
100 Twin Coves Circle
Lenoir City, TN 37771

(615)986-9025
(615)986-8810 Fax
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i AT e

TENNESSEE AIR POLLUTION CONTROL DIVISION
SOURCE SAMPLING SECTION

Source Sampling Observation Report Sheet (Particulates)

Company /t;;omé /u z;a’y:f;'é‘/; / /qf&fajf

Ref. No. 7375¢7/

Source I.D. Ro Ief‘ /‘7:// :b/j‘gﬂf "W;(A( FLJ& L)"VJ A’H‘um«';/f {aﬂvf-mﬂ{ ﬂf{rn (‘Vrﬂww !/‘eurdcm-re

Test Conducted bY Fraqt i jecel S Co.

Perscn in Charge of Test Fra.k LuA,wﬁ

Observer =S%ev.,  Aloraan . j—;MM;{ .

Run Number Observed ~ 2z 3

Date 7%&7/494 Time Test Observed

L2745~ 12:30

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.

PRELIMINARY DETERMINATIONS

Sampling Location

Number of sample points
Velocity traverse

Method of moisture determination

SAMPLING

Burs
Leak check: pretest (specify 2, 3 )

post test (specify 2,3 )

Probe tip 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 (speclfy s . -
ac Orne /'za-f

PROCESS INFURMATION

ERRE B

p

K

SAMPLING TRAIN

Basic Construction

Probe Design

Nozzle Condition

Pitot Condition

Filter

Correct amt, H,O0 and
Silica Gel In impingers

: N

TRAIN BREAK-DOWN

Probe moved so as to not lose material Z(
Probe washed and brushed

Acceptable container to store washings
Reagent grade acetone used

Blank of solutions taken

Train re-set acceptably

blaloki

CALIBRATION DATA -

Engineer Present (Name %r‘v 5‘4/:‘4
. T (

Pretest Agrleemerilt 10

Observer Mg—«— P et
ra > o

Proper calibration data

available at site Q_\;

Team Leader é" )Z. wb‘g\

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

PH-0463

APC 8/79






