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1. INTRODUCTION AND PROCESS DESCRIPTION

On April 22, 1986, Guardian Systems, Inc. performed a series of particulate
emissions tests on the #7B Tunnel Kiln Stack of General Shale Products
Corporation located near Knoxville, Tennessee. This unit has been modified from
a dryer stack and an exhaust to only one stack. These tests were conducted in
accordance to the rules and regulations expressed in the Code of Federal
Reguiations, Title 40, Section 60, Reference Methods 1-5 as amended.

Individual bricks are formed and stacked onto Kkiln ecars 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 days for the complete travel {see Plant
Operational Data for complete process information). By means of a coal firing
process, heat is inereased in each chamber until the total firing is complefe. As
the car continues through the kiln from the main firing zone the temperatures are

reduced to provide necessary cooling.

Mr. Dave McNees, Corporate Representative, and Mr. Ed Bridges Plant
Superintendent represented General Shale Products Corporation. Mr., T. Simon
deVente, Mr. Rich Smrz, and Ms. Lynne Liddington represented the Knox County
Department of Air Pollution Control. Mr, Greg Karstens and Mr. Chuck Turner,
of Guardian Systems, Inc. performed these tests.

b

b GUARDIAN SYSTEMS Inc
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0. SUMMARY OF TEST RESULTS

The following is a summary of the test results for Tunnel Kiln #7B

conducted on April 22, 1986

Test # 1 2 3 Average
Date 4-22-86 4-22-86 4-22-86 4~22-86
Process weight,
Tons/hr See Process information
Particulate Mass Rate, N
lbs/hr 12.42 14.22 13.95 13.53
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Source 1.D. No. @@ 35

OBSERVER'S SUMMARY FORM

* Source name 6:'/((’/‘4/ SA [e oaluc(JJ [c’.r;o
~ City and State /7:70-\';////{’ . TA/

Type of process B"‘"C’f 7‘7'7126/ /ﬁ/fl /6

T;ype of control equipment _2:?/] ovative c-o.'nd'u:?"fb}; a/,oa/ gases f/ou Caq+m/

NSPS requlation and effective date __ A/ﬂ

Reference Method(s) and effective date(s) _ £EPA /76’1’1{00’5 /=5 ./ Jué, 198y

Process Observation

I'd
Form no.

Observer /'ﬂ<}\ Agency //ox [o’uﬂfy ﬁf-/o'{' of/4/r /0//0’7’70’1

ey o/)'f‘/’o

Description of process and process operatwn durmg testing:
prmawﬂp%ﬁJMLu Ajﬂ
J»M} .&,@A corls an Lowlld 27 7/, A gen. JN(

7 ,ﬂ,{; /.M.auu cwnd M-JZ’/AA‘J /m« a_éf/mm _;,.maﬂ,u_
- 4,7,2! Az_aé -
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OBSERVER'S SUMMARY FORM (continued)

Control Equipment Observation

Form no. ”/(4

Observer ,mﬂ - Agency /m’ 2ee7y A‘ff “”"4”- /D//aﬁ
: qu‘)‘fo/
Description of contro)l equipment and control equipment operation during
testing: s ' wrl A2 discoA Mru,&j:o)

—tpn Mu_zw ’4(4*-‘#1:: ‘-“'-0’ _ﬂrJ/,l;Aj— ﬁdjﬁﬂﬂ A)—‘D
SO; C& C‘(A‘.mﬁuhi ,& ’ ‘ LLA\,(R(( » 1__.\_,.,,,_ 1‘!-./:1 —‘&'U-)\-\-\_,d_.a)\q)‘

| @Zﬁb coad. ( J ()

g

/Om\d -:A ("/_N\j_./lﬁepp .:-d- AMA,__ 42!4’1'
_'n;AM.B.ﬁA,/C—-:J aa—a(.fg'v-wg a A anh cnn.P. G

Source Test Observation

Form no. X ;JA

Observer FL\%UM Aqency /[a,r &Wm Afpl" of»d//‘ /0//(4'?0/

" Conyro /

Description of any noteable occurances:

aq,_(.f M MIAM}_M ,.Aléia fr ,g/mmma.

/-OJA_L P T —-d/h«on‘#/‘/ MJ £tn MA«-A/WL,,M,-; t/OA

(]
&%JJMJ e f#wa b ~Thus a.;%ﬂrw:t (KCBARC)
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OBSERVER'S SUMMARY FORM (continued)

Visible Emission Observation

Form no. fyg

Observer  LYaWE LinpwiaToud Agency MJM Csdﬂ‘fy Af’-/a{ f/d,f /0//&'/70‘
Reading ranged from 5%s to 20/ percent opacjty Co. :
Maximum average for any test __i3:3/  percent opacity ’ ;
The source(???lzg;,nﬁ§'1n compliance with the opacity read1ng of 20% *(}lﬂﬂuﬂ\l

at the time: observat1ons were made. _

Was source operating representat1ve]y during any or all v1o]at1on7 (1f
applicable) J/A
' /

Other Observations

List any items that may require attention in the future:

. Process operation ﬁﬁéé , , |

|
|
7 _ 1
\

Control equipment opefation “ﬂﬁﬁ

Test team sampling procedures LVQ
i

Other

f
Prepared b{\/\ 6%4;@/\ K<DARC Date 22 4}‘4’/{ &€

Reviewer Date




j Gf—nexd 5!1!%— . C{___ZZ*?Q: - 9.20a u. /0.00aa,
ADDHLSS e o 1 0 “ - ] *» 2 “
I J740 Riversin€ Deive M . %N
1
s 1ol o] /81
E A/ sut;_b zn=3 n0/s Pl 2SS oo (v 1ST) b hiaulbe
noXvicLE 3 : L
PHONE SOURCE 1D NUMBER ' 10 o} /o /O \} o evtiag, E){)O_ ” (4‘_1{_
Sar-oos ! Do 3§ 4 b lol,0] 70 L = joﬁjo
“FROCESS EQUIPMENT BFEAATING MODE s .
L) o O o n -4
1"kl 78 /00 %0 o 170 L0/ —
oumoi EQUIPMENT OPERATING MODE s /0 io 10 J0 %
‘L onE ~/A s
nzscmns EMISSION POINT ! }5- WERE S 1/S \ u .
'snm, M/ﬂ éM . imp )Vé'!ﬁ i‘ftfg’im - . /S, 15 /{ /S’ / 3 ;lnd». (D ueLl I'\le'e
'HEIG IGHT RELATIVE TO OB .
i H ABDVE‘GHDUHD LEVEL , 3 ! v , ’ 75 /5 )V r0 \ » hoetosel opde &
stamr 28 stor 28 st 24 . sor 29 o , / “ Ol v ;
DISTAKCE FROM OBSERVER DIRECTIGN FROM OBSERVER 10 1S |1/S /5 = 135
stanr-pO ' svor éo, stapr ) LD stopAJ W w 8| ysl/s |70 o
DESCRIBE zmssnc;;s K 12 /O /0 /O 10 ) «
SwoKe sSwokKe 4\
Z::;on COLOA ::3;:: TYPE: CONTINUOUS (B w o {020 |79 b
STAKT O#I..d,u‘k s1op oﬂ?.;l:#e Fuamve O3 INTERsITTENT D w | S SIS 18 ( “ 3I’Ul &) min LJ'Q—
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: '8 0 |20 | 20 10 \ s a0 QQ Opa_c ; o
neo [ [|] ‘
pomtn::a ?:ts PLUME A:f:n[a:c}n OPACITY wazrl;éinfzuzb PTacEn wol)s lys o Ao ( “ = |l C’ %o
START \S')‘U-CK ex i+ sYOP S'I‘O.CK exi1t Y7 /0 | /O I
DESCRIBE n.}:ucaouun K 1 10 76 |78 /f a
S 51 .
A ot L ST » s [ss|rofs0 =
d START blue STOP Hu.e START . STOP | W4 Jjo|1 /6 1/0 { 0 LH{\ [_0 2 I]._n_lil'c
- WIHD S;é"-’lsl’z e WIND mns:;lou o a {010 |01, 5- \ 51 ' Uiaﬁ ODGL{L"-{
l 'g':::gﬂ 1-21‘:? == Mg s’*"‘:n BUL“FTEHP. = R, percont ol /o101 /0 ( - = [}l 3 *To
o $6°° wor 47 38° 4s » 0 ol fs] =
SOURCE LAYOUT SKETCH DRAW NORTH ARROW 24 EEE ‘z s
y 2 1 js0lp {0 N\*®
/0 140 (0140 (“ 5 | & Mirute
% EMISSION POINT :
. ' # /0o ljo | 10} /0 >" Aoemﬁe opd et
/0 751 /O /0 [ (7] < 10,k Ora
s RAVAAE
w |5l /SIis ) e .
SUN WIND —> AVERAGE OPACITY FOR 5 NUMBER OF READINGS ABOVE
PLUME AND STACK Q- OBSERVER'S PASITION "E,H;:ri " o: | 2 3 *o 2.0 %wike O
_.;[ RANGE OF OFAGITY READINGS
\un' e S waxmom 1S
T T e T T OBSERVER'S HAME {FRINT) ;
Lypw€ Lipbingryon
| coMmEnTS oBs 'S SIGNATURE . DATE
STACK TEST - 4-22-5¢
. omcakiario
L[ Pwo | ﬁ@ﬂ[}if U
OATE

(ol Honnte

o-15-86

._i,

YERIFIED BY

CATE




{

{‘s“ A ':.‘r.' i . . VEos bind i
Generaj 5}14 ____ﬂ_k_ﬂ'ﬁ;)"gc" 11220 e [[50em
AUDRESS >t v " 20 a e o H » s
1740 Rjversipe Jrive san , e
' {yol ol pljo N 1
= 4 e T e s o o | g0l o |[= [ 157 b pinute
NoXVI LLE / 3 : L
PHONE ! SOURCE 1D NUMBER 10 /0 10§ 10 l ®_lAve _QPQ{J.E}
- &22-005/ 003% il lol o = | 0%
PROCESS EQUIPMENT DFERATING MODE . -
. D 0 0
Shd}n 7-B /007 : o fjo L/ / y —
comfok EGUIFMENT OPERATING MODE 1o 170 Lo | /0 i I
Ao € A)/ﬂ’ RIrn 104 /0 3
DESCRIBE CIMISSION POINT e
sumt K [0 S - s10P i&/n Sv(a_cfd v o lyo ool * Ind o ”\ig‘____
G TIVE [] I
HEIGHT gs‘nnown szr::zg ) HEIGHT ZL;{J:‘ 10 oasen;aq ‘ . o 1o Lo /0 \r',, P.Jﬁ.%( 1 P(LC
STARY sTOP -
DISTANCE FROW oas:x:a ET::;;ON FROM OBSERVER w /o |0 jro |10 v = |{o%
sum-(DO l sioP é Ol START Aw sroe A W " 10| /0 Jlo B Wi o
DESCRIBE EMISSIORS 7 12 /D /o /o ,O 42
sumwﬂl sTOP &Mﬂ_ P
EMISSION COLOR PLUME TYPE: CONTINUOUS [F w 1/0 /010 /0
sramlﬂu}'g’;& sTOP )?'J()JL:'& FuGmvE T INTERMITTENT O w 1,0 {jo 1/0 /0 “ 3]“0\ !‘Q nad Nyt
w.ﬂ'[s@orms PRESENT: ) IF WATER DROPLET PLUME: o5 L'j_
o 10 Lo s § /70 §N® g8 opacL
. @] @] 0O .
Pom:::a THE PLUME A:f:mcn GPACITY waggérc::tﬁﬁﬁn pEfage ' Jo l/o 1 jo] /o ( “ = |J0.21%>
STARY \Smmt sT0P ﬂm"f) M v 1o |10 0] 40 “
DESCRIDE BACKGROUND w |0 | 0] 0 -
START \S/’Zq sToP Séq " /ot /0 /0 an
BACKGROUNDOOLOR SKY CONDITIONS /0
! sumu,m, - STOP ﬂu-L START STOP U’-‘/u = /0 /01 /0110 = l}HL nu)'-'
“WIND SPEED WIND DIRECTION .
= O &1 ﬂ AN e fa c ? h
START 3-Smph sTOP 35mph START /U sTOP A . o} 5715 i)u : v oPa:r'hdl
TAMBIENT VEMP. . WET am_'s: TEMP. AR, percant 2 /0 fo] 0]7/0 « 95
START ,_i,qu STOP 50' L/O. (/30{5 B J| r0| 10 | /D 8
SOURCE LAYOUT SKETCH DRAW NORTH ARRO, 2 o 170 |0 s Vo=
: = |slslw [20N*
26 [ 7 \
X EMISSION POINT 15 (145 |70 I 5};\' G; UL
/o { 0] 20 | /0 \s’ Auelasyed & L
0 | s 26 L1 ( s -~ n,rs '
/1S /00 L0 ’ 5
» |/o ]| s0] 0170 A w .
SUN WIND —> AVERAGE OPACITY FOR NUMBER OF AEADINGS ABOYE
mumeanostack OBSERVER'S POSITION 'G'ﬁﬁm | ' ‘S 1o 2.0 =were O
FANGE OF OPACITY READINGS
\\\Mr MINIMUM 5 waxmum O
T T T UNE —_—— OBSERVER'S NAME (PRINT) .
LNy orE | DD I GTor
COMMENTS i 33'5%” S SIGNATURE | DATE
<STACK. TEST (R W 422 8¢
. CRCANIIATION .
Rup ¥ 2 Weppd U
CEALFIED & DATE
ol \j’é—n—ﬁ?\ N-1544
7 VERIFIED BY DATE




55'—'“:& h.‘.";'[ - T T - - - f H e v .
Genera| Shale - Z;_'iai : [ 2Gpm )i56
ADDRESS ste 1Ny
40 Rwe.rs ibe J)RJOE' MIN ’ * » “ Lam ° b »
{0l | S |40 \ > N D
cmy K surr.rp Zli’g 1 ‘?/ P 2 [ j0 0] S|/0 \:u |ST nu_uig _
- b 3 - X
PHONE NoXoi I le SOURCE ID NUMBER / 0 }O ,0 /0 ? ﬂrd r a\}
¥ 22-005 0035 * 1yo o so 0 | ) = (899
PROCESS EQUIPMENT GPERATING MODE s 5 s
1 Kiln 7-8 Jo0%o /0 110 11O —
CONTRO} EGUIPMENT OPERATING MDDE & S 1 )0 /0 / % |
‘nong A 7 10 | 1O Klb /0 \ »
DESCRIBE EMISEION POINT
s Kilnstack - sor Kiln stade * fyo |0 |45 Ind e indt
HEIGHT ;;v: GROUNKD sz; 8‘ HEIGHT ;E-L:'ws T0 OBSE“V;- q’ 9 J 5 |20 |20 b Ave U"— o Pa-c i
STARY
msArmcs FAON oasgszn :::;nou FROM oasgt?r:n vl |0 ]/0 | 1O @ i }O.Q%
SYART - (00. 5107 (0 0 starr [) W) soe O W " 515 |s 1|5 #“
DESCRIBE EMISSIONS 12 5 < S,. 5... } &2
START S MO Lﬂ, STOP W’Lﬂa . N o
EMISSION COL PLUME TYPE: CONTINUOUS B » | S IS /040
START sTOP J)Jw[,j Fusmve D nTEaMTTENT O W | | S| /0|70 “« |3 ﬂ{ (D M it
WATER QEOPLETS pnssam:ao IF WATER DROPLET PLUME: % Jo |0 lrs | /s X - }}uer 3;. o'ﬂa.c;i-
0 D =]
pom: ::l THE PLUME A: E:HICH OPACITY w.l.;'l:)r;'lcﬁ'::dolNED DEIATHED b /0 s|$ |70 “ - ¥ I i
START SWJ ﬂzé;t sTOP mf’,ﬁ Jw Jad S SIs|S b
DESCRIBE BACKGROUND R < | ol so|so -
START \S»!lu SToP 6A1 " o ls |70 \ a
BACKGROU LOR SKY CONDINOGNS F /0 /
STARY VZK, STOP JAJ-L STAHMTOP 50 foodo | ® 110 |10 /01 IS l » 4"1“& (Q mia Lt
WIND sg‘nqﬂak o . WIND mnAch;ou - xn o /s 0 |20 o | o el
- - i p [-] 1 ¥
‘.S‘T‘:rgm TEMP. p = i “‘“;H suL‘g TEMP. = RH, p t 1S 1/ o /o |/ 5/ = b 11
oS3 S q4° o o V0|70 |/0
SOURCE LAYOUT SKETCH DRAW NORTH ARROW ¢ 70 |s0 | ss|ss
s | 5| r81 70170
28 yiy o 5 & 3
X EMISSION POINT 5 178 4 S ‘}‘L (' M’u'ﬁ?
# /o 10 |70 |10 trdge apo.cd]y
5 !
/olrso)|S IS s - 170219
s |5 |s)s|/si]®
v || /S1/SIAH L " -
SUN WIND —> AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
pomeanostack (7 ERVER'S POSITION "'66";5:-‘ ; £ 'O: ]} B[o A0 wweme O
RANGE OF OPACITY READINGS
‘\un- MIRIMUM MAXIMUM  o2.d)
T T T T i oA TION UNE _— OUSEAVER'S NAME (FRINT) .
Lypweg Linpm erow
OBSERVER'S SIGNATU . DATE

COMMENTS

STACK TEST

Y2284

Ruw 3

T

CE FHIED BY DATE
M boovopmaﬂ arl/ %onf_z 41586
VERIFIED BY OATE




L

TR R R

(" T

GUARDIAN # SYSTEMS » INCORFORATETD
F.0. BOX 300
LEEDS, AL 35094
205-699-4647

Bummarized Air Test Results for General Shale Froducts

Run Numher 1 2 3 Average
Date ‘ 4-22-86 4-22-864 4-22-86 4-22-84
Location Stack Stack Stack Stack
Time 0F29-1035 1123-1230 1328-1435 0929-1435
Stack Gas Temperature, F 174 175 164 171
Moisture Content, %4 v/v 5.29 6.30 6.97 6.20
Dxygen Content, ¥ v/v 18.00 18.00 18.00 18.00
Carbon Dioxide Content, %4 v/v 2.00 2.00 2.00 2.00
Carbon Menoxide Content, %4 v/v Q.00 Q.00 0.00 0,00
Excess Air, % ' CS76.92 576 .92 276,92 5746.92
Stack BGas Velocity

Feet per Second 66.78 b66.97 67.6% 67.15
Volumetric Flow . ’
Actual Cubic Feet per Minute 28,329 28,407 28,715 28,485
Volumetric ?low

Dry Std Cubic Feet per Minute 22,372 22,159 22,629 22,384
Concentration _ .

Grains per Actual Cubic Foot 0.065 0.07S 0.072 0.071

-

Concentration
Graine per Dry Std Cubic Ft 0,051 0.058 0.057 0.055

Particu]a;e Mass Rata, #/hr 13.53
4 lsokinetic (' 101.54 103.46 103.64 102 .90
(5“//'ACF' ¥ DscFm
T Mol EST

\_ ) ) - _/
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GUARDIAN * 8SYSTEMS # I NCORPORATETID
F.0. BOX 300
LEEDS, AL 35094
205969964647

Computer Input Paramters for General Shale Froducts

Run Number 1 2 3 Average
"Date 4-22-86 4=-22-86 4-22-84 4-22-86
l.ocation Stack Stack Stack Stack
Time 09291035 1123-1230 1328~-1435 0929-1435
Barometric Pressure, in Hg 29.96 29.946 | 29.94 29.94
Static Pressure, in H20 ~Q.070 —0.070 -0.070 -0.,070
Run Time, minutes 60 .00 60,00 60.00 180.00
Meter Volume, CF 33.220 33.851 34 .756
Meter Correction factor, MCF 0.9948 0.9948 0.9948
Meter Volume (Corrected) 33.047 33 .675 34,573 101 .297
Stack Temperature, F 1?4 175 164 171
Meter Temperature, F 54 59 - b1 S8
Meter Pressure, in H20 0.9 0.9 0.94 0.92
Sgqr Velocity Pressure 1.090 1.090 1.110 1.097
Mass of Particulate, mg 143.13 167.1 164.2 -474.6
Ml of Water Collected 40 .4 49.1 S6.0 143.5
4 Oxygen " 18.00 18.00 18.00 18.00
% Carbon Dioxide ) 2,00 2.00 2.00 2.00
4 Carbon Monoxide 0.00 0.00 0.00 0.00
Stack Area, Sq ft 7.070 7.070 7.070 7.070
Pitot Correction Factor 0.831 0.831 0.831 0.831
Nozzle Diameter, in 0.180 0.180 0.180 0.180

\. . _ _/
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GUARDIAN * SYSTEMS * INCORPORATETD
F.0. BOX 300
LEEDS, AL 35094
D0S-699-b447

Computed Air Test Results for General Shale Froducts

\

Run Number 1 2 3 Average
Date 4-22-86 4-22-84 4-22-86 4-22-86
Location ' Stack Stack. Stack Stack
Tima Q9291035 1123-1230 132B-1435 (0929-1435
1. Stack Pressure

Inches Hg 29.95 29.95 29.9% 29 .95
Millimesters Hg 740 .85 760 . BS 7460.85 760 .85
2. Meter Pressure

Inches Hg 30 .03 30.03 30.03 30.03
Mill imeters Hg 762 .bb 762 .46 762.78 762 .70
3. Meter Volume ‘

Dry Std Cubic Feet 34 .0468 34 .381 A5.169 103.4625
Dry 8td Cubic Meters 0.9865 0.974 Q.994 2.935
4. Water Volume

Std Cubic Feet 1.902 2.311 2.6346 6 .849
Std Cubic Meters 0.0%4 0.065 0,075 G.194
S. Moisture Content, ¥ S.29 &.30 s.97 bH.20
4. Molecular Weight Dry 29 .04 29.04 29 .04 29 .04
7. Molecular Weight Weight 28 .44 28.34 28.27 28.36
8. Stack Velocity

Feet per Second 66.78 &6 .97 67 .69 &7.15
Meters per Second . 20.36 20.41 20.63 20.47
9. Volumetric Flow

Actual Cubic Ft per minute. 28,329 28,407 28,715 28,485
Actual QCubic M per second 13.37 13.41 13.55% 13.45
10. Volumetric Flow

Dry 6td Cubic Ft per minute 22,372 22,159 22,629 22,384
Dry 8td Cubic M per minute 10,56 10.46 10.68 10,57
11. Contentration

Grains per Dry Std Cubic Ft 0.0648 © 0.0748 0.0719 00705
Grams par Dry Std Cubic M 0.1482 0.1713 0.,14645 0D.1614
12. Excess Air, % S576.92 S76.92 w76 .92 576.92

\
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Computed Air Test Results for General

* INCORPFPORATETD

Shale Products

~

‘Run Number 1 2 3 Average

Date 4-22-86  4-22-86  4-232-86  4-22-86

Location Stack Stack Stack Stack

Time QP29-1035 1123-1230 1328-1435 0929-1435

15. Particulate Mass Rate

FPounds per Hour, #/hr 12.42 14 .22 13.95 13.53

l6. Volume at Nozzle

Actual Cubic Feet 43.142 44,078 44 .629 131.8B75

Actual Cubic Meters 1.222 1.248 1.264 3.73%

17. Concentration

Grains per Actual Cubic Ft 0.0512 0.0584 0.,0567 0.0554

Grams per Actual Cubic M 0.1171 0.1336 0.1297 0.1268

18. Isckinetic, % 101 .54 103.44 103 .64 102.90
AN . /
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M. SAMPLING AND ANALYTICAL PROCEDURES

General
All sampling and analytical procedures for determination of the particulate

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. The
equipment used in this test was manufactured by Research Appliance Corporation
and was properly calibrated before these tests (See Calibrations). The particulate

mass was determined gravimetrically after removal of uncombined water.

METHOD 1
This method was used to determine the number of sampling points and the
required matrix. The dimensions of the stack (see Figure 1) indicated that 20
points would be required to sample this source. We sampled 20 points (10 per
diameter). Verification of absence of cyclonic flow was determined as requested
by Knox County and the results indicated that cyclonic flow did not seem to exist

from the stack exhaust.

METHOD 2
Velocity meaurements were taken using a properly calibrated S type pitot

tube and a 0-1C inch inclined manometer.

METHOD 3
Gas analysis for COq, Og, and N by difference was performed by using the
grab sample technique twice during each test and analyzed with a Fyrite Gas
Analyzer (0-20% scale with 0.5% divisions).

METHOD 4
Moisture content of the stack gases was determined in conjunction with
Method 5 for each test by weighing the amount of 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.

/
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'~ METHOD 5
Sampling Techniques

An initial velocity traverse was performed to determine stack temperature,
pressure, range of velocity heads, moisture content and stack gas dry molecular
weight prior to sampling. A Monroe 1830 programable calculator or a Radio Shack
PC-4 computer and a TI55 was used to calculate the sampling rate for isokinetic
sampling. The particulate determinations were made by utilizing the sample train

in Pigure 2. The meter box was leak checked from the pump to the orifice and _

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 (See Field Data).
The nozzle (stainless steel 316 with an angle of taper of 30° and of button hook
design) was calibrated before and after each test using a micrometer and was also
recorded on the data sheets.

The sampling probe was placed at each sampling point for three minutes to
provide a total sampling time of 60 minutes for each of the three tests. The gases
were drawn through a stainless steel nozzle attached to a heated glass lined
probe. The probe was maintained at the proper setting to obtain an exit
temperature of 248 + 25 °F (See Calibrations). The gases then pass through &
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 °F. Theses

temperatures were recorded at each point on the data sheets,

The gases were then pass through a condenser placed in an ice bath to

o
maintain a maximum exit temperature of 68 F. This temperature was also
recorded on the data sheets. The clean and cool gases then entered the meter box

where the gas flow and temperature were measured and recorded. (See Pield

Data)

Upon completion of the sampling the sampling probe was removed from
the stack and the post-test meter and pitot leakage rates were determined and
recorded on the Data Sheets. The complete sampling train was transfered to the
cleanup area making sure no sample was lost. The cleanup data was recorded on
Particulate Sample Recovery and Intergrity Sheet located in the Field Data
Section.

/
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Particulate catches were placed in sealed petri dishes. Each acetone rinse
from the nozzle, probe, and filter holder was combined and placed in a sealed
container. For the group of tests an acetone blank of approximately 200
milliliters was placed in a sealed container. These containers were clearly marked
and transported to our laboratory for analysis.

Analysis

The Filter (Gelman, Class A, without organic binder, minimum 99.9%
retention for particules of 0.3 microns as determmed by DOP tests) were prepared
for the field test by first heating for 2 hours 220" F then desiccating at 68 + 10 F
at ambient pressure for 24 hours and weighing at intervals of at least six (6) hours
to a constant weight to the nearest 0.1 milligrams (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 & bound
laboratory book and transferred to the sheets in this report (Method 5 Train
Analytical Particulate Data). During each weighing the filter was not exposed to
laboratory atmosphere for more than two (2) minutes and a relative humidity of
less than fifty percent {50%). ’

The acetone (reagent grade, 0.001 % residue, in glass bottles) blank (Blank
Analytical Data) for the group of tests and the acetone rinses for each test were
evaporated to dryness in tared glass beakers. They were then desiccated for
twenty-four (24) hour and weighed to a constant weight as describe above,

_/
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-NOMENCLATURE

ACF - Actual Cubic Feet

ACFM - Actual Cubic Feet per minute
ACM - Actual Cubic Meters

ACMS ~ Actual Cubic Meters per second

2)

An - Cross sectional area of nozzle, (ft
As ~ Area of Stack, (ftz)

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

Ca - Acetone blank residue concentration, mg/g

Cq = Particulate Concentration, ACF

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

cg - Particulate Concentration, grains/DSCF

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

c - Particulate concentration (cs ad justed to 12% excess air),

12 grains/DSCF

C « Particulate concentration (cs ad justed to 50% excess air),

59 grains/DSCF

DSCF - Dry Standard Cubic Feet

DSCFM - Dry Standard Cubic Feet per minute
DSCM - Dry Standard éubic Meters

DSCMS - Dry Standard Cubic Meters per second
EA - Excess Ailr, %

I -_Isokinetic Sampling, %

Km - Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, 85,49 (lb/lb-mole}{in. Hg) | 1/2
(°R) (in. H,0)

D%
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//r NOMENCLATURE - continued

La - 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.

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

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

Ma = Mass of residue of acetone after evaporation, mg.
Md - Molecular weight of stack gas; dry basis, 1lb/lb-mole.
Mn - Total amount of particulate matter collected, mg.

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

_AP - Velocity head of stack gas, in. H20

Pa « Density of acetone, mg/ml

Ppar - Barometric pressure at the sampling site, in, Hg
Pg - Stack static pressure, in. H20

Pm - Meter pressure, in. Hg

PMR = Particulate Mass Rate, lbs per hour

Ps - Absolute stack pressure, in, Hg

Patd - Standard absolute pressure, 29.92 in. Hg

Pw - Density of water, 0.9982 g/ml fo.002201 1b/ml)
Qda = Volumefric flow rate, ACFM

Qs -~ Volumetric flow fate, DSCFM

3

R - Ideal gas constant6 0.06236 mm Hg - m /oK-gumole

(21.85 in. Hg-ft3/°R-1lb-mole)
SCF - Standard Cubic Foot
ta - Ambient Temperature, Op

tm - Average Temperature of meter,

ts" Averaée Temperature of stack,

\—

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

/
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NOMENCLATURE -~ continued ‘\\

Op

tstd - Standard Temperature, 68
NOTE: Capital "T" denotes degrees Rankin
Va - Volume of acetone blank, ml

Vaw = Veolume of acetone used in wash, ml

Vlc = 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

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

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

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

AH « Average pressure differential across the calibrated orifice,
in., H,O
2
AHa - 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

0 - Total sampling time, min.

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

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

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

%002, %02, %Nz, %CO « Number percent (%) by volume (dry basis)
of each compound  in the stack gas.

%
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10.

11,

12,

13,

14.,

EQUATIONS : ‘\\\

- P
Pa.“ Pbar' -

13.6
Py = Puap B
13.6
Pbar + AH
, Tstd 3.6
Voistay @ Vot ) Pstd

Vw(std) = 0,04707 Vie

v
Bws = vw(std) . _
m(std) ¥ ‘wistd)
Md = 0.44 (%002) + 0.32 (%02) + 0.28 (%N2 + %CO0)
Ms = Md (1 - Bws) + 18(Bws)
Ve = Kplp  (VED) ave. T
s
| MsPs
Qa = (vs) (As) (60)
P
528 3
.Q_ .= Q. (1 =B ) ( )
s a WS Ts 59.92
cg = 0154 (Mn/Vmstd)]
- 0.5 %CO .
EA = 100

.264 %N, (%0, - 0.5 %C0)

c
s

l: (1.5)(%0,) = 0.133(%N,) - 0.75 (%c0) :]
21

% CO

2

b
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EQUATIONS - continued _‘\\

60
1 . = e —————
5 PMR (cs)(Qs) ( 7000 )
v
16 v = Tg (0.002669)(V, ) — (p AH )
. n = . 1 + +
Ps c Tm bar K
17. Ca = (0.0154)(Mn) /Vn
18. I = 100 V
n
60'@G vs An
19. Vmc = Vm - (Lp - La) 3]
20 wa = Ca Vaw pa

_/
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METHOD 2 GAS VELOCITY AND VOLUME DATA

TN

PLANT AND CITY RUN DATE
G‘Qnern’ Sl’\q,-e / Kncvu-' ”? ol‘f A2 /816
SAMPLING LOCATION CLOCK
RUN AMB. TEMP. | BAR. PRESS | STATIC PRESS
NUMBER OPERATOR (°F) {in. Hg) {in. HZO)
‘ Turner /Karb“tr\j x../0’° 29.96 -. 07
MOLECULAR STACK INSIDE DIMENSION (in.-) PITOT
WT. DIAM OR SIDE 1 SIDE 2 TUBE Cp
i,
1 L L I 3161,,4’01 d ISIBII IIQ & 1917
FIELD DATA -
VELOCITY ; )
TRAVERSE HEAD h - CYCLONIC FLOW DETERMINATION
POINT POSITION| (6p_).,’ ) STACK Ap_ at ANGLE («)
NUMBER (in.) in. ﬁzo TEMP., ®°F] O° RE?ERENCE WHICH YIELDS
' A NULL ap
A 1 2.4 (@] 74 o Vi
2 34 O {72 ) e
3 Iv.3 % (7% S (S5
] )T.l’ & 5"7_735__ ((_')2 .:1“:,
[l 2 Pl { _Q
Lly,‘! [=] 171 [é) fd
7 129 &) 177 [ = L
1] o 1117 o 67
7 14 o) 11L& oy 1o
io ' &y [y 1= & L=
BT 5-; &) 171 o) [
2 v o) 71 [ =
i 1G5 [®) 112y =1 —2°
v L3 [ 114 =) 2%
{ . o 11y o 3%
5 221 o EEN o 5
) LG o] FEFY e fan
[ KT o 1 72, o T —
4 3.4 [ N 124 . e o~
n 27 B o il12. e} e
Y T _] _
R SR N B DO R .
AVERAGE ANGLE (a) 24

Average of ( «) must be less than 10 deqgreces to be acceptable.

il
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FIELD DATA SHEET
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ravr BN SHAE .2t GUARDIAN SYSTEMS.
. LOCATION KNO)(\)‘LK-Q DATE {1["2?—'%(0 BOX 300 s
E oo rmce. 290l e o LEEDS, ALABAMA 3509
T e A e
E: PROBE TiP SIZE
S BEFORE AFTER
a A . _ 180 /Y0
11313 lg77.3 lika | 50l50ls50l37 2357 .93 122 lag |-180 | /&0
g /A } b 199 l17e  lsq |50 lsalzsi236 190 |l.2e |20 180 | ./ &0
2 ool 1173 lse (s 153321232 1.9 Lo X L
4 nly92.2 [175 lse |5t sy 392w .79 llos 6.5 ¥ 7 -
5 5 le73.6 |19 |57 |5z 59139239 |. 81 Jlog 19 | ™ '.,f
5.4 6 lso |s3|3a 233 |92 |12y Isy |7 '
L 1% |995.-% l173 138 |so : : L 70. ¥
7 wlagro 11713 s |ss |sslwploy [ 92 148 [3.9
. OFERATOR
b 1 (9327 177 |57 |57 [33]39(231 [.82 {110 |24 KARSTERSS-
9 17 1490.3 1172 157 52 39]3#|23% |, 1o |12e |26 TURRER.
10 .J— 3 qu/_g /73 s7 is2 |54 |37 236 |62 '9Z Y Sample Box No. T =7 & o8 2.
. Meter Box No, _..—700
. MaterAH@_‘_"g_(g._
8 Pimt,CP___-%_
E. ] . Temp. Davicaﬂ
\ 13 (33 jq93.9 173 |55 Sl 153077 (23] |86 11i5 |29 | poene SN
s lmea Livo se lsi Ussingfans Lz [1.29 [2g] oo g
. . Probe Htr Set =2~ L3y
3 9 |ue6,6 1166 [s¢ |51 [53 (38 |25 [T 130 |26 | snsientrems. 43;
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. Orifica
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- -1 S
"_lo o Sl &T8(17 el [35 5Tyt |8 L3/ (3% |yl
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A FIELD DATA SHEET
M BV SUAE ot 2 GUARDIAN SYSTEMS .
rocamion _KNDXVIME  pare _F-22- KL 80X 300
f'- BARC. PRES. LQ,QL e “%_ ,7’730 LEEDS, ALABAMA 35094
@9 ) Qo] ||y TR S
L1303 s (518 [s)[m|242 | 94 (125 /o |50 ¥
2 b | S| 19) | SSEISYYploes | e |2 L] | g0 | 0¥
3 9 1614.0] 1722 [S51%3 5w 25 | AB | 20|l L
'-f‘f n Sl | 175 |37 F3553 24l A% [).30(/.2 #3 vs
r’_ 5 1 SNNe) 125 [SYIS3IsT e l2sk | 9 L3z | LY ™ T
© 81 $19.24 110 |w0|SY [sN9I2B) | Gor| [22 | )" =g
i2 Y[ 60.9] 7% oy | S50 [29] 90 [)20] s | T
5 2| Sl | 179 |l bsY |21 [y | 88 | /8 | 15 | kvsTens.
§a | [[22] swad 125 b3 les Bal2lexe] a2 |12/ ] 28 Tueon
2L 1m 5159 119 [eslseled vo|22b | 81 | 707 27 st =
i o e L-le
A pno:.cp_':-ﬁj_
L5 o s [ 67 520b0[35] 229] 99 | 128] 19| i SR
el 2 5us L 190ug 50 6]y )] 28] e | L) | 1.9 | e S
3 % | oS3 177 6L 59062]93] 296 | B | L1 | 2.0] meen i
7 || [nl50] 199]s [59lelaslosy | 85 [Lr2] /g o L5428
oL | Sy 198 (LS (40 Biyyhes |8 L |z ol
LC ] lys syl 1 e (o) a3 | 9 | n2f e ]
9 [ o [swal palaalwlaldwss ] o lrer |z | o=——
ey Y1 9398 [ | 61 |57 62199123 Y | 4] [1.20 | 20|
S5 57 S’W,sz")t{ bl vty qz;ﬂ’ 7Y 471/7] 3% 5t
o 1L lw lsvanld 192446 b les|vel oy / | W L L BY | s ,.Z‘kff;f,oo,.
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FIELD DATA SHEET

GUARDIAN SYSTEMS.. -

3

LOCATION M DATE "112-1[?6
E’a;\no. rres. _A1.96

BOX 300
LEEDS, ALABAMA 35094

e _{328-/%2 ¢
TIME METER STACK METER TEMP. OF 1!21; BOX METER VELOCITY WAcCcuumM| STATIC PRESSURE “Hzo
- MIN | pUR | vOL FT 3| TEMPOF IN our |Ave DFP T%r'\:np Pnﬁaszgne PRE?—I%%RE PHEES:HE _-O"I
3 (‘) (3) @J G) QJ—) BEFORE AFTER
gﬂ 3 543.748 8o | o
\ sa1.5 | 170 | 55| |sslselaze | g7 (128 |22 747 | "0
: . 180 ;lYU
E'.? & 1596.2 [ 11 |56 156 S 372 (29 . A 11.21 123
'3 4 [543.© Iso 5% (56 [s7 (3% |24% ll.o2 [(L3a [2.3 -
i-"i [2599.¢- 169 (6o [5G [59 [39 |25 |, &8 L.i3 2.2 #1 hS'
_ B . O
g.s 15 lesty 6o 6o [s2 |s9 |aq 257 [,av |12y |29 | ™ —
6 18 1533.2 lje3s Jer |57 |s1l3qlzse |1oy lpsy |z | "7 %‘b
‘!? a2y Issa.q 65 |63 |57 |eo|ve |2er oy 135 130
g || lavlssee [ler oy |se lot |voj2ee |oa® lizo |29 En/
Eﬁf lag Iss2.4 169 lev |s8 |6 |90]267 | 95 )2y |3 tarstens
_alo 2o [ $5 |leo &5 5/3 és‘:l’ Yo 126Y » 77 |.o 2.9 | ssmpeBoxNo._Z
, Metar Box No. _72..‘3_
: -+ Meter aHe _ 1. ©6
{5 3 Pitot,CP._J_if___
UL e [ svtd | awS | eyl sl blln8] 22/ 10.0) 1131 RB| et
Jal {lselstas | jo3 [e5| 57|62 |23 | 99 | 1 30]R. ] romummobos—
’ N : Probe H1r. Set _@L
3 39 Yb5’5 I7Y 60) Lo b; >€ %‘L rq? /,2? 27 Am;:ientTamP-_é.._oo
Lo [ wa[sweal 12 [ub oo 13129208 | 48 [229 [29] » 12408
45 || ls | S64.0] jymlelel oyl [ 252 | vy ] Y53
6 | f fur | 520 9] s |60 6Tt |9)ey K] 102 127 (3.5
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BLANK ANALYTICAL DATA

Plant é’ﬂu@eg, Suace

Sample location RAXOIULEL
Relative humidity 20‘“‘.;

Type of blank ACETONIE

Liguid level at mark and container sealed ' 74
Density of blank (pa) AN g/ml
Blank volume (Va) 250 ml

Date and time of wt. _4-2 ;’,ggo O ¥OCGross wt./fOZSZ.? mg
bate and time of wt. 4-L5-§l / $0° Gross wt./(6752.7 mg

Average gross wt.//0 7)2,3'mg
Tare wt.//0 250 7 mg
Weight of blank (ma) L mg

L oma . (T
Va pa (5507 ((78Y7)

Ca = ,0OI0Z mg/g

Note: In no case shall a blank residue greater than (0.01
mg/g) or 0.001% of the weight of blank used be subtracted
from the sample weight.

N A .
Signature of analyst ggjgg_‘ Ei W
BEignature of reviewer
LAl

Remarks:

_/
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Remarks:

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: Q)QI\\ SHALE Sample date: A-221-Bl,
Sample location: KN LG Run no.: 1.3

Sample recovery person: XARSTENS  Recovery date: SAMG
Filteris) no.: :

MOISTURE -
Impingers Silica gel
Final volume (wt) 35 ml (gm) Final wt. q59.1 - .
Initial volume (wt) O ml (gm} Initial wt. 953,7
Net volume (wt) 55 ml (gm} Net wt. -.‘.'n‘/_ﬂ .
Total moisture 0. ]
Color of silica gel Jie PINK.
bescription of impinger water CLEAE

RECOVERED SAMPLE

Filter container no. Run # / sealed v

Description of particulate on filter Dx ¢pcy - LT cygnneopl
{

Acetone rinse Liquid level

container no. Rupn £ [ marked v

Acetone blank Liquid level

container no. ALY marked v

Samples stored and locked

Remarks:

Date of laboratory custody
Laboratory personnel taking custody

/
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METHOD S5 TRAIN ANALYTICAL PARTICULATE DATA

Plant GEAL SHNL € Run No. _% |

Sample location CARXAILLC
Relative humidity 0%
Density of acetone (pa) 1847 g/ml
Sample Sample Liguid level marked T
type identifiable and/or container sealed
Acetone rinse 4 /
filter (s} / /
Acetone rinse container no. 4+ S
Acetone rinse volume (Vaw) 200 ml
Acetone blank residue concentration (Ca) .DOI10 2~ mg/g
Wa = Ca Vaw pa = (000 ( 200 ) (1BY)) = NG mg
pate and time of wt 4-25 %L Roo Gross wt [OO.3523 mg
Date and time of wt 4-~15 -¥\ 48D . Gross wt jo0R532 mg

Average gross wt [OO03521 mg
Tare wt [QO AY{O mg

Less acetone blank wt {Wa) :?—— mg
Weight of particulate jn acetone rinse 5 .0 mg

Filter (s} container no. 4
Date and time of wt 4~?,5-?L Q‘:&b.: Gross wt X5/[ 9 mg
Date and time of wt 4-~17-¥\ (4o Gross wt 15,5 mg

Average gross wt J§{.9 mg
Tare wt {69.6 mg

Weight of particulate on filter(s) £'1.3 mg
Weight of particulate in acetone rinse 56.0

Total weight of particulate {93.3 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:

mg .

0.

Signature of analyst 52 §

Signature of reviewer

Y
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Net volume (wt) 43  ml(gm) Net wt. ¢! -

Plant: QGI\[ SHALE Sample date: 4-11*5"9
Sample location: Y NOXOHULE Run no.: #7
Sample recovery person: KAt TEn)S  Recovery date: _S4ME
Filter(s) no.: # b

MOISTURE -
Impingers Silica gel
Final volume (wt) 43 ml (gm) Final wt. 95'5-'2,, .
Initial volume (wt) 0 ml(gm) Initial wt. P9¢./ _ o

Total moisture __ 99,/ g

I}
Color of silica gel Zo PNk

Description of impinger water CLEAR

RECOVERED SAMPLE

Filter container no. Run) # 2 sealed v
Description of particulate on filter LT Cifindonc
Acetone rinse Liquid level
container no. RUNH? marked 4
Acetone blank Liquid level
container no. {74 marked v
Samples stored and locked

Remarks:

Date of laboratory custody

Laboratory personnel taking custody
‘Ramarks: ’

/

-31- M GUARDIAN SYSTEMS inc




Ry R e

IS

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Flant él'e'\J (_SHQ(.E- Run No. # L

gample location KNOXUULE
Relative humidity Lo,
bensity of acetone (pa) q3¥7 g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse - . b
filter(s) e -
Acetone rinse container no. H/
Acetone rinsé volume (Vaw) 225 ml )
Acetone blank residue concentration (Ca) ,0el0™— mg/g
Wa = Ca Vaw pa = (,000%) ( 2157 ) (.1877) = J¥ mg
pate and time of wt 4~lr VL ofoo Gross wt (71372 mg
pate and time of wt ¥ 5 -¥b /¥oP Gross wt (©7)37,1 mg
Average gross wt JO7{37.32 mg
Tare wt {O ZQ]_:!_,.E} mng
Less acetone blank wt ({(Wa} ¢ e mg
Weight of particulate in acetone rinse _ 63 | mg
Filter{s) container no. £ 6
pDate and time of wt 4-~Ur-§ bXoo  Gross wt 271.9 mg
Date and time of wt ¥21-S- 7¥pd Gross wt 27], mg

Average gross wt )7|.S mg

Tare wt | 619 mg

Weight of particulate on filter(s) |0OY.©O mg
Weight of particulate in acetone rinse _ &3, | mg

Total weight of particulate | {7, | mg

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

weight.

Remarks:
n P / mgr————
Signature of analyst
Signature of reviewer 55 %

/
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Ramarks:

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: GEN SuALE Sample date: 4-22-%\
Sample location: YL € Run no.: %3
Sample recovery person: KRS TRNS Recovery date: _SAMC
Filter(s) no.: %)

MOISTURE -
Impingers : Silica gel
Final volume (wt) S0 ml(gm Final wt. 9607, 5

Initial volume (wt) 0 ml (gm) Initial wt. 95Y%7 ; g

Net volume (wt) S ml{gm) Net wt. C.o

—i]
rd

Total moisture Sg.n g

Color of silica gel ’/;p [2IN 1L
Description of impinger water CLERR

RECOVERED SAMPLE

Filter container no. RyN #3 sealed 4

Description of particulate on filter LA onl - wed

Acetone rinse Liguid level

container no. RuN # % marked v
Acetone blank Liguid level
container no. .74 marked v/
Samples stored and locked

Remarks:

Date of laboratory custody

Laboratory perscnnel taking custody

/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant 62"\) S E Run No. f £

Sample location FLN TN
Relative humidity 257
Density of acetone (pa) Ne L2 g/ml
= Sample Sample Liquid level marked

type identifiable and/or container sealed
Acetone rinse (V4 v P

filter (s} & -

Acetone rinse container no. 3? /12
Acetone rinse volume (Vaw) 2y ml
Acetone blank residue concentration (Ca) ~00 0™ mg/g
Wa = Ca Vaw pa = (o002} { 225 ) ( 7dYr) = ,l? mg

pate and time of wt £-27-/L, OFoc  Gross wt |OL243.6 mg

Date and time of wt ¥-27- S /Yo Gross wt {62436 mg -
o Average gross wt (0§2%3.6 mg
Tare wt [oGI7559 Mg

Less acetone blank wt (Wa) v mg
weight of particulate in acetone rinse _&67.5 mg
Filter(s) container no. k: 7

Date and time of wt f‘lf-fb 0 oo Gross wt 2 .55’.5 mg
Date and time of wt G-ar-¥\ L} o° _ Gross wt 2553 mg
Average qQross wt ;25&5 mng

Tare wt _{b(.6 mg

Weight of particulate on filter(s) _ 6.7  mg

tieight of particulate in acetone rinse 7.5 mg

Total weight of particulate LY. 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
waiqght. :

Rumarks;

* - - n A 4
Signature of analyst . L
Signature of reviewer %
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CHAIN OF CUSTODY LOG

Plant nggge,g SHALE - KADIXOWE

Lab Location  BIRMIAIAIAA,

SAMPLE RECOVERY

by

Run # Date Time I.D. Number Type
| 4-n. 920 Q)% Pk,
-2 4u Wi (T (VE ¥ :
- Puniwd .

G

SAMPLE TRANSFER

Recovered by

G Kl?&sms L C TURNGR

w

L1

L]

~

\.

Ry

From-Whom " To Whom Date Time
NO TRAWSECR NJA
SAMPLE ANALYSIS
Container # Method of Analysis Date Time Analyst
Fumep 54 Ry (esoiaTiods dcuwiiat  4-25-8  _CBOO, 4D Kowser
o fun - 4-15-%y “ "
- 2] o ! tase. - :
Seoe e Oty S 2RI 4298 " : —
- B & “ 4 25 -8k “ \
T \2, M‘; " q _,‘Lg, ?lb._ s “
> ———
k Approved by % /
— GUARDIAN
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GUARDIAN SYSTEMS, INC.

_ 305 Ashville Road
P.O. Box 300
Leeds, Alabama 35094
205/699-6647

April 30, 1986

LCustomer: General Shale Froducts Corp. : Control number: S9591
F.0. Box 3947, C.R.5. '
Johnsan City, TN 37601

‘eport to: Mr. Dave McNees Sample date: 4/23/86

AR

Emp]e Mark: Coal

ampie Number:

s

LABORATORY REPORT

Parameter Unitg Results
Ac Received OGry Basis
Moisture, % 2.34
Ash, % 4.21 4,31
Sulifur, % 1.14 1.18
Etu 13,707 14,035
MAF, Btu 14,468

Method Reference: “Standard Methods”, 15th Ed., 1981
ASTM ANNUAL STANDARDS

Apprpved by: [é/)"{{ M .—M.[}}
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PROCESS INFORMATION

PLANT: . KNOXVILLE 7B
DATE: APRIL 22, 1986
Brick Rate:
Car Schedule = 36 Minutes = 1.67
Car Count = 3,840 S/S Brick/Car
Hourly Rate = 6,400 S/S Brick/Hour -
Brick Weight = 4,3 Lbs.
Brick Rate = 27,520 Lbs. /Hour
Coal Rate:
Firing Rate = 14.89 Tons Coal/Day
1,241 Lbs. Coal/Hour
193.9 1bs. Coal/M Brick
Total Process Weight:
27,520 Lbs. Brick/Hour
+ 1,241 Lbs. Coal/Hour
28,761 Total Lbs./Hour
14,38 Tons/Hour *

Coal Analysis: (See Attached)

Btu/Lb.

Cars/Hour

Sulfur

Ash

Allowable Emissions:

* Based on input rate; 11.34 tons/hr. based on output (product) rate.
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DAILY BURKING REPORT

PLANT 7 KIL /5 DAY fz/f, oate H-22 -FC

COAL BTU's Therms Cost

AD7ET 4 0 L4000 = 4704540 yivn 0.1 T6= 8 T3 0O

Total Therms 4570 $ 754 0O Total Cost
Tota] Brick Burned /57, 400 $ 4,77  Cost per M
Total Therms/M Brick Burned 7?7 /

SCHEDULE_ T (. 277/ 2. ' © NO. CARS__4£D

TYPE BRICK s 42777 ;{gp'g' .Y,
BTU's/#___7 5 4- v.C.T.__ TS50

PREDRYER SUPPLY /4%4/D
KILOWATT HOURS  R7/C4 /L

POWER COST IET O
POHER COST PER M_5. 27

PREDRYER COUNT

SUPERVISOR //7,44,4 %/U:"W\.J
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Y REPORT
ANT: 7Aand B Kl\?c‘)\)?\-!lLl.E, TENN. Day_ocd titodser Date: Y-P2-4&

(INDING STD ACTUAL BURNING - A STD pBlaACTUAL B
ndigg Room Worked 16 / Kiin Schedule 65 136 651 26
nd Operated 15 7/ Cars Burned 22 |40 /AW
s Pet/Hour 55 57 . Car Count 3360( 3840 3o ) 260
1ds auied 24 - 2¢ Brick Burned . /8 145 an | 153
.andls Moduius 2.5 - Typsof Brick  </S Ol re..
marks: Rate of Suction 4 35 gci 25

Key Check Raading A&B - - - =
qi Cold Water Absorption 6.0 |5. 715, é_
\CHINING ol ad RS, 53¢ a/snilt | 1st|2nalira LOADING
il Rpom Started Brick Graded/Man Hour 2000 G/3
Ei‘;ch Normm- 20,000B/HA. /772 3 £alg 2l g 2 General Information
ck Machine Started ' No. Employees o of 24 9
irted Hacking Cored Bric - Y JJso | N-U:B. Produced 12,000 & 500
j"ick Ploducnd’;f; . ol o |12 1,51' I2nd qﬁlﬁh 1349 Remarks:
.k hacked vs. Brick Mads - % % Vo RUED brwcre it =2 ,351hs
cuum {Absolute) 2.5 ), AL
ser§ trengih 25 3.3
senbsrick Weight 4.4 /.3 FUEL REPORT
lumn Temp. 100 7 ¢ -a’| Nat. Gas Cu. Ft. Therm. %
id [ 108 27.0 AR08 32 7 K| ol TET o —Z7ET Them —— %
maihs 22 ¢ L | TotaiTherms. Nom-_. 28| 0,2 Therms. Per._
dryer N | BTU/Lbs. Ware Nomn- 57
;i'ars 3 |b a |b ‘B'| Nat.Gas______ Cu.Fr Therm., %
w 1 Lint K | Fueil Gil Gal. Therm. %

| | Codl_ 22 25T Lb. &/ 70 _ Therm. %
., Sup. Temp 140 y 7] y 2’2 L | TotalTherms.Nom_2/. 0 | 2=/ Therm. Per.____
malg 5: . N | BTU/Lbs. Ware Norm- o
matki: . s

[/ aV/ i
. TR Z
, avY I%J@m Spat”
A - Mm
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- i SUPERVISOR /;% cmre #-ARAFTC GREEN BRICK AT 8:00 A.N.
Y v .

- KN Scieons F6 2py 77 o GREEM BRICK MEIGHT __T ' STANDARD -

1 " mooctin /53, fo o BURNED BRICK WEIGT (T (b~ SPECIAL

TYPE pRick &Az;ﬁ'_}uos cars suRNeD 4D T " soLmp

E-’. " TOTAL KILN HOURS __ "~ *<Se==  TQYAL BRICK BURNED PAVER |

- E L REY q«u AVERAGE T TOTAL BRICK MEIGHT OTHER b — l
e SR . : ) , _ i,
L PusHER PRESSURE -?00 PREDRYER
L " yuRso PRESSURE _asz g WET BULB
. ‘eas pressue : DRY BULS
Ui eeoween swey e, S f40 | SCE porTy
~| oaver emwst ORAFT _ b e o pOINTS
Y ORYER EXNAUST we, /70 'A BRICK 800V
Y Y AIR SUFPLY TERP. _ L FANS
S I EnausT paARt ORYER
i woen e, ___-j’ b’ 5 {MET BUB _ R -
B e s su;;m; T - " DAY BULB ~ HOUR [ e | CAR | TYPE | SCH
|y conL oaves Tow, / 6‘5 - ! HusDITY [osoo | 2547 - Pl
'tl wms s?t.rzu I DEW POINT _ "t - [o0ol-Z Tl g1 ' %
e s TRso SWERI(M) ORI I i BRICK BODY 1000}, 2 16571 [of:
;'ifll‘-’:-' mikn SUPRLY! (aeps) R AR T ) L Hoo0 12 = ol
'5: L nn'}sn Enuust (ps) 4 - [ : DRYER RECIRCULATING FANS = 1200 | 2~ Wk [ — ‘
‘h W;m.n AR Swhy (npc) J L m | - _ [1300]g/ , 10 _ ”/JJ
LY et RS 19003 1745 S
+ rfﬂ:",!"‘"” T h;ys) _ ud NO. 2 1560 ] %
£ 'f!f‘w WL fonpt) i I NO. 3 . — .
‘ i : —,M F : S NO. ¢ ‘: : R :~i'~'-:7.4é3?1=.i?5 RS
,{1 w} j o . CoWTROL VALVE PRessure | 1600 -1 6): .. 4)2
g e R RAsas | e .V 45 T :;gg ‘iﬂ?[ “"—S'p#jﬁ
| PR 1A AR 7Y 3 S S e
B besin 3 3(gl05S %129 . w3 3L % 2000 . : /f
:" E ot ;wf LgoXwd- |- £30¥207.3 A__ (Ziee i berfen
TE S0 ] e | B | 8 | RS om0
g ERELERT ) | A 2300
‘ l’_____ :.f‘,. }.040 : o —Fo___ jthem= / e .
' - COAL: '\-i-"“..‘f‘z;"‘ : . 8/
i [‘Jwé_u"t {00+ > lZLZL ,_Lz_/:h-m- v125-Tp0 7, | 423 L0 [2a00
: <. FLASHING! . 0100
o e 0 e o200
g l_ e ‘ 0300
J J'HS; _,_l,______ ' COAL: § _____ _perton, ¢ perthem | anp
oTotAL TueRes ‘447310 ) BTU PER POUND OF 8RICK __ ‘747 0800

T TQTAL THERMS PER M BRICK &é E AVERAGE COST PER THERM 0600

Lwﬁ&‘vin M BRICK 524 956,90 (, 0¢3 72 vora cost T.28 0/ 0700
-!i K0iR COST PER M BRICK ngﬁ;Q (5% {77 cost sermericx 4K 03
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V1. METHOD 5 CALIBRATIONS

Meter Box

The meter box shall be initially calibrated every 6 months at the fixed
settings of 0.5, 1.0, 1.5, 2.0, and 2.5 inches of water. Upon return to the
laboratory from this test the meter box was be recalibrated using the average

meter pressure for the test series. The recalibration point shall be the closest -

point to the initial calibration {for an average meter pressure of 0.92 a 1.00 "Hq0
was used as the recalibration point). These recalibrations produced a single point
MCF and a H@ which shall be compared to the original calibration to see if they
are within the 5% atlowed at the highest vacuum seen. These recalibration sheets
are located behind the original ealibration sheets.

Pitot Tubes

The S type tubes shall be calibrated against a standard pitot tube (Cp =
0.99) in a wind tunnel with a capaciaty to generate a test section velocity of
approximately 3000 feet/ minute every 6 months. Additionally the pitot tube shaill
be measured as to its specifications and alignment. Upon return, the
intercomponent spacings and the face opening alignment of the pitot tube
assembly shall be rechecked and if no changes are noticed; it shall be assumed
that the cofficient of the assembly had not changed.

Temperature measurments

All temperature devices (impinger, meter box, hot box and stack) shall be
calibrated every 6 months ageainst an ASTM mercury-in-glass reference
therometer or a reference thermocouple and potentiometer calibrated by fixed
points, e.g., ice bath and boijling water (corrected to barometric pressure). Upon
return the stack temperature device was recalibrated within 10% of the average
absolute stack temperarure. If the device being tested agrees within 1.5% of the
reference device, the temperature data taken in the field shall be considered
valid.

_/
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VL METHOD 5 CALIBRATIONS CONTINUED

Barometrie Pressure

An aneroid barometer capable of measuring atmospheric pressure to within
0.1 inches Hg shall be used. If this device is defective the following alternate
method shall be used. The barometric reading may be obtained from a nearby
national weather service station, in which case the station value (which is the
absolute barometric pressure) shall be requested and an adjustment for elevation
differences between the weather station and sampling point shall be applied at a
rate of minus 0.1 inches Hg per 100 feet elevation increase or vice versa for

elevation decrease.

Specific Test equipment and measurements

The equipment used during these tests was as follows:
Probe: 5'-N
Meter Box: #700
Stack Temeperature: OMEGA III
Sample Box: #2
Condenser: #1

The average temperature of the stack was 171°F. The OMEGA III was
recalibrated at 170°F and agreed exactly with an ASTM mercury-in-glass
reference thermometer. The intercomponent spacings and the face opening
alignment of the Pitot Tube assembly was rechecked and no changes were noticed;
therefore, it was assumed that the cofficient of the assembly had not changed.

/
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J‘l‘ype A
Glass Fiber Filters

FEATURES

= High tensile sirength. ® Excellent handling character-
istics. ® Good wetting properties. ® Minimum of 99.9%

retantion for particias of .3 um as determined by DOP .

tests. s Binderfree.

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

Type A Glass Fiber Filters are less likely to develop static
charge or tear lhan other gtass fiber media types. They are
used extensively in applications where zinc and iron con-
tent is not important, or where sulfate content is not being
determined.

Blze 37 mm 47 mm 102 mm 8 x10
Product No. 61715 81694 61696 61701
Filters/Pkg. 500 100 100 100
TYPE AGLASS FIBER FILYER
SPECIFICATION REPORT
Thae toilowing phni:ih‘chomlc.l propartias taptesent typical. svarape values obtained
inactond wilh plad 142! mathods. Thay ars subject 10 normal manufacturng

variglions and e Bupplisd &4 & téchnical service. Tha analysis has besn mads in
sccoragncs with EPA procedures imicrogramsi™ x 107 sheat).

ELEMENTS:
Antimony .....ociiiviinens 30 Manganess .............. 200
ArBBNIC . ..o iniin i 30 Mercury ... 100
Berylllum .............0uvts 1 Molybdenum .............. 10
Bismuth ......c.ocvvvrene. 10 Nickel .................. .. 10
Cagmium .......ocoivnnnnn, 5 Selenium............... 5000
Chromilum ................ 10 Tin ... iiiiiiiiiiiins 10
Cobalt ......ccovvvnnavanns 10 Titanium ................ 170
Coppar .........ccovvennren 2 Vanadium ................ 10
) T 2300 Zinc ...l 5000
Leadh .........coiuiiiiinns 20 to 25,000
OTHER PHYSICALS:
BSO .......coviinnn. ..522  Flow Resistance (Max.)
BH e B5 @320cm/min. ........ 80 mm
DOP @320/cm/min Fiow Rale (alt}
(ASTM Mathod 2686 .. .99.9% lpm/icm*@ 70cmHg ... .50
Tensile Strength Max, Use Teamp. ........ 400°C
{Fed, Spac, UUP31B) ...750gr  Static Propsrtles ...... .. Low
Walght, Abllity to
6"x10" gheel ... ... 40+3¢gr. Fold............... Excellent
WATER EXTRACYABLE |ONS:
Sullate ..........co0niven 100 Chiorlde................ 1500
Nitrate ...... Cerrrrassreas 50 Fluoride .................. 15
AMMONI® .. oo cveirrennnns 20

*pH=-CQeiman Procedurs;
A 800 mi diatiled water. .
B. Add 18 drops salurgled KCI soiulion
C. Bhred ons B x 10" ghawl and sek in prepared wates for
One ROl .
D. Ryn pH o ambieni tampersture.

\.__.

\

Type A/E
Glass Fiber Filters

FEATURES

s Low trace matals. « Medium Handling characteristics.
s Avallable In all sizes. » Minimum ot 99.9% retantion
for particies of .3 um as determined by DOP tests. ® Bind-
or free.

Type A/E Glass Fiber Filters are composed of iow acid so-
luble glass fiber. They contain low levels ot both zinc and
iron. The filters do react with atmospheric suifur dicxide;
and therefore, whan high leveis of sulfur are expected,
correclions for this reaction should be accountad for.

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

Slze 25mm } 37mm | 47 mm | 302 mm | 8”210
Product No. 61630 | 61852 | 6163t | 81633 | 61838
Filters/Pkg. 600 500 100 100 100
TYPE A/E GLASS FIDER FILTER
SPECIFICATION REPORT

The lotlowing physicalichamical proparnies fepresand typical. aversge values cbisined
in accordence wilh accepied tes! methods. They ase subject o normal manulaciuring
variations and ara supphied as s lschnical service. Tha enslysis hes deen made m
sccordance with EPA procedures imicrogramait” 1 107 shest).

ELEMENTS:
ARtimOony .........oininn 20 Manganese ................ 2
Arsanic ...........coiiinn 20 Mercury ...t 80
Berylium ........coonvnenn 1 Molybdenum.............. 10
Bismuth ,........ooi 10 Nicked ...o.oovinviinnn.., 10
Cadmium ..........ooiivans 2 Selenlum................ 200
Chromlum ................ W0 TN 10
Cobalt..............cc0ue 10 Thanlum.................. 10
Copper ..........coeevnnnes 2 WVanadium ... ............. 10
Hon .....ciinuniinns 100-1800 ZiNGC .......ovvuviinievinnns 90
Lead .........coceiaiiiinn 10 -
OTHER PHYSICALS:
BSO ........coooihiiin 522 Flow Resislance (Max.)
PH. 80 @®@3WWem/min. ........ 80 mm
DOP @320/cmimin Flow Rata (air)
ASTM Mathods 2086) . .99.0% Ipm/icm? @ TOcm Hg ..... 60
Tenslie Strength Max. Use Temp. ........ 400°C
(Fed. Spec. UUPJI1B) . .600gr.  Static Properties ... .. Medium
Waeight Abllity to
8"x10"sheet ....... 40:3¢gr. FKold..................| Good
WATER EXTRACTABLE IONS:
SuMate .................. 800 Chloride................ 1500
Nitrate .. ................. 15 Fluoride .................. ar
AMMONIA . ... ........un.. 13 )

‘pH—Galman Procedure:
A 800 mi digthiied wetsr.
B Augd 16 drope satursted KC| sdlution.
C. Shresd ons 8”810 sheai arxi s0ah in prapared waler los
ons hour.
D. Aun pH 8! embisnl tempersium.
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GUARDIAN SYSTEMS INC
Initial Meter Calibration Baox 700

"‘\\

on 4/07/86
Run Number 1 2 | 4 . 5
Baromatric Pras, in Hg 30.10 30.10 30,10  30.10 30.10
" Orifice pres drop, in H20 0.5 1.0 1.5 2.0 2.5
Pras Wet Taat Meter, in H20 -Q.,42 -0,.85 -1.11 -1.40 -1.70
Bas Volume Wet Init, CF 0.000 Q.000 0.000 0.000 0.000
Gas Volume Wat Final, CF 4.05646 8.883 10.532 12.430 13.986
Bae Volume Dry Init, CF 324 .475 330.625 339.672 350.434 363.221
. Bas Volume Dry Final, CF 330.4625 3392.672 350.434 343.221 377.48B2
Temp Wet Init, C 19.0 19.0 19.0 19.0 19.0
Tamp Wet Final, C 19.0 19.0 19.0 19.0 18.8
Vapor Pressura, mm Hg 16.477 16.477 16.477 16.477 16.374
Dry Gas Temp Init In, F 92 91 95 . 97 99
Dry Gas Temp Final In, F 92 96 98 100 101
Dry Gas Tamp Init Out, F 26 B2 BS B? 89
Dry Bas Temp Final Qut, F B2 86 87 90 21
Run Timme, w&c 900 900 200 900 00
Meter Calibration Factor, Y 0.9%44 00,9973 0.9947 0.992) 0.98B3
Avaragae Y 0.9942
{m 0.4037 0.5%963 0.7083 0.8381 0.9442
Km 0.7270 00,7543 0.7325 0.7494 0.7546
Average Km 0.7440
Dulta HO _ 1.74 1.61 1.72 1.64 1.62
Avarags He 1.66
BIGNATURE

J
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Gas

Gas
Gas

Dry BGas
Dry Gas

Dry Gas
Dry Gas

Gm
Kimn

Volume
Valume

GUARDIAN SYSTEMS INC
Recal ibration of Meter Calibration Bos
on 4/23/84

Run Number

?arometric Pres, in Hg
Orifice pres drop, in H20
Pres Wet Test Meter, in H2Q

Gas Volume Wet Init, CF
volume

Wet Final, CF

Dry Init, CF
ODry Final, CF

Temp Wet Init, C
Temp Wet Final, C

Vapor Pressure, mm Hg

Temp Init In, F
Temp Final In, F

Temp Init Out, F
Temp Final Out, F

Run Time, sec

Meter Calibration Factor, Y

Delta HE

Previous Y
Pravious He

0.000
B.92%

707.503
716 .675

16.5
17.0

14.303

86

93

73

a

-

GO0

0.9928
0.6012
0.74660

1.57

0.9973
1.61

| Project Cgﬂw-g SRate

>
J0.15

1.0
~-0.76

O L.000
?.129

716 .67%
7246.149

17.0
17.2

14.622

95
104

82
92

30

0.9939

0.6019

0.7619

1.59

30.15
1.0
-0.,76

QL0000
8.943

726 .149
735.503

17.2

17.5
14 856

102
105

92
93

Q00
0.99%55
0.6147

0.7742

1.54

4 LDifference
4 UDifference

Stack

700

Ingvic 2%

Average
30.15
1.4
-0.76

Q.000
26.997

2150.327
2178.327

16.9
17.2

14.594

@4.3
1¢1.3

84.0
892.0

2730

0.9748

0.6059
0.7673

=
a !

)
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PITOT CALIBRATION FORM

i
Date 3‘7‘8@3 Probe # 5 - N
Calibrated By J_l\(l\n‘;umu : Clomelcr
Nozzle Size B)H
SIDE A
A Pgeq A P(s) Deviation
(in. H,0) (in. H,0) C (8) Cp(ﬂ) - C (&)
Run {# Standard Type 5" P P
1 . 335 4L BAD 001
2 A ARS 29 — .0DA
3 245 .49 RS — .00
C () 833 ‘
+ B3
SIDE B
AP N A P(s) Deviation
(tn. B3 [ (an. B30 c (s) ¢, (s) - T, @)
Run # Standard Type "g" P P
1 225 AR K32 —~.00%
2 34  4Y LBA3 . 002
3 L34S ASS 935 Q0%
€ o
n(B) 220
B .32
CALCULATIONS
Cp(8) = Cpriray A Pgeq
(or 0.99) A P(a)

Average Deviation = L | Cp(s) - TIP(A or B)|

&~—Must be < 0,01

3

IEP(A) - T.'p(n)l &—Must be < 0.01

_/

=54- A:
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