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ATTENT!ION:  MHOWARD AMES, Jr , GENERAL MANAGER

JOB No, 343-279

Re: STACK EMISSIONS O . Invoice No. 40-1130

© ENCLO5Y0 ARE THE RESULTS OF THE STACK EMISSIONS ANALYSIS PERFORMED

JUNE 6 AND 7, 1973 ON THE DUST COLLECTION SYSTEM FOR THE \ume_n L
B KILN OF YOUR LIME PLANT. T - e

g'““"'“‘ﬂ’qh-“l :
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SUMMALY. 0F RESULTS

Test Ne, 1, . . . . .. . 13.8 1LBs. pARTICULATES
L _ i ¢ cérm -+ grw/ 51/ : J HOUR
o . ' Aiff, P - cond |
rest N0 2. L ., L P [éﬂ P ... 9.9 ups, ParTiCULATE/
; L . ) HOUR =

. hlhES‘r NO- Be ‘e » 3 . - . . . . |‘ - . . . - o » 1On9 LBS- F.':\r(" UL"*T&’
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349 Gns € | — -
TEHE #1LM OPERATED AT A RATE Of" PER HOUR D'JR_!NG THE TEST

PER:OD., THE STATE OF AR{ZONA PARTICULATE EM!ISSIONS STANDARD IS
APFROX IMATELY 36 LBS, FER HOUR FOR THE 25,2 TONS PER HOUR PROUESS
PATE . B SRS T
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i 7. "¥®auL Line PLANT, INC..

s STAacCK EMissions onN No, B KiLn
B JoB No, 343-279 :

i Invoice No. 40-1130

‘ "DESCRIPTION 0F THE PLANT AND DUST CONTROL SYS%EM

| | THE No., B KILN AND DUST CONTROL SYSTEM ARE SIMiLAR BUT LARGER THAN

f " THE NO. & KILN AND DUST CONTROL SYSTEM, DESCRIBED IN THE ETL REPORT
" on Jos No. 240~386 paTED 29 JuLy 1972.

THE CONTROL SYSTEM ON NO. 5 KILN 1S COMPOSED OF FOURTEEN REX FILTER
oW BeEp DusT COLLECTORS, AS IN THE FUNCTIONAL DIAGRAM SHOWN IN Fia, 1.

THE DRUMT™SHAPED UPPFER PORTION OF THE COLLECTORS CONTAINS A FILTER

BED OF QUARTZ PEBBLES , DusT LADEN GAS FIRST PASSES THROUGH AlCY"
——

‘CLONE COLLECTOR, J\-JHERE LARGER DUST PARTICLES ARE REMOVED, FINER

PARTICLES NOT REMOVED IN THE CYCLONE ARE REMOVED IN THE FILTER BED,-
AND CLEANE‘D GAS IS DIS(?HARGED TO ATMOSPHERE, AT INTERVALS EACH
FILTER B.ED IS5 BACKWASHED TO CLEAN OUT C.OLL-ECTE.D DU.ST. BAacKwAsH

AIR |S FORCED UP THROUGH THE FILTER B-ED WHILE THE QUARTZ PEBBLE
FILTER MEDIUM 1S5S MECHANIICALLY AGITATED BY RABBLE ARMS, DIsLODGED
DUST, WHICH HAS BEEN A'GGLOMERATED IN THE FILTER BED, IS--RE-CYCL_ED'

TO THE CYCLONES, WHERE AGGLOMERATED PARTICLES ARE 'REMOVED, AND

FINES PASSING THE CYCLONE ARE FILTERED AGAIN, -

STACK DIiMENSIONS, PORTS, AND SAMPLING PQINTS.

THE STACK LAYOUT AND SAMPLING POINT LOCATIONS ARE SHOWN IN FIGURE
2. THE STACK 1S 48 INCHES SQUARE BY APPROXIMATELY 45 FEET IN OVERT
ALL HE1GHT, SAMPLE PORTS WERE LOCATED 18 FEET FROM THE FLARED .

INLET BUCT AND 6 FEET UPSTREAM FROM THE STACK EXIT,

SAMPLE POINTS WERE LOCATED ON CENTERS OF 1 FOOT SQUARES AS SHOWN.

SAMPLING FQUIPMENT

THE SAMPLING EQUIPMENT USED WAS A MODEL 2343 "STAksaMPLER", Manu~
FACTURED BY RESEARCH APPLIANCE COMPANY, ALLISON PARK, PENNSYLVANIA
A SCHEMATIC OF THE SAMPLING TRAIN, WHICH CONFORMS TO THE EPA PARTI -

CULATE SAMPLING TRAIN 1S SHOWN IN FIGURE 3.,

{
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Do T RauUL LIME PLANT, [INC.
. Stack EMissions oN No, D KILN
‘ N Jop No. 343-279
; Invotce No, 40-1130

SAMPILING TESTS AND CONDITIONS

DUST SAMPLES WERE COLLECTED IN TESTS No, 1, 2, AND 3 FOR 7 MINUTES,
30 SECONDS AT EACH OF 16 SAMPLE POINTS, FOR A TOTAL TEST TIME OF
120 MINUTES,

THE STACK FLOWRATE WAS DETERMINED BY PITOT TUBE MEASUREMENTS TAKEN
DURING DUST SAMPLING. THE BACKWASH CYCLING APPARENTLY HAD NO MEA~
SURABLE EFFECT ON THE STACK FLOWRATE,

STACK MOISTURE WAS MEASURED DURING EACH TEST BY THE SUM OF CONDEN~
SATION IN. THE IMPINGERS AND COLLECTION 1N S]L!CA GEL. CALCULATIONS
KRE SHOWN IN APPENDIX 1. | '

IN THE INITIAL REPORT ON KILN NO. 4, AFTER DETAJLED CALCULATIONS,
THE AVERAGE STACK GAS DENSITY WAS FOUND 70 BE ESSENTIALLY THAT OF
AIR. THE NO. 5 KILN CALCULATIONS ASSUME THIS, AND A GD = 1.0 15
USED FOR FLOWRATE CALCULATLONS, _

-

- p————



fFIGURE 2

. o STACK LAYOUT AND SAMPLING
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\

« PauL [_I.Nr.' F’L;NT, Ing . DATE 6-6-73 . TEST NO. 1

JOb: -
SAMBLING LCCATION: #5 _Kitw
PLANIT CONDITION:
RUFER TO BULLET!N WP-50 FOR 1E5T PROCEDURE_, SAMPLING RATE AND FORMULAE USED:
£y g ' 26.10
rs meres FLUE OR STACK PRESSUE: INCHES OF Ho. ABL. .
TIME SAMLING ). — METERBATE |\ e F _ 1171
cu. F1, Wf,{q T.°F ) .
S 7 METER  VOLUME (C.E. ) 52,86
ORT # _ _
o.oMire 1 0.06 3 92 FLUE OR STACK TEMPERATURE (°F) i 400
1/8
7.5 2 3.10 4 s SAMPLE NOZZLE DIA. (INCHES) /
: 120
COLLECTION, ELAPSED TIME OF TEST (MINUTES)
15 3 |65 | s 99 et s e « N/A
2D 5 4' 10 .38 5 - 102 DRY BULB TEMPERATURE = N/A
5 i warervapor BY CONDENSATI oN 7.0 _ ssvvouwme
ORT ] . ) . .
30 1 14.37 2 107 WEIGHING DATA -
i ProBE FILTER NO. IMPINGER NO.
37.5 o 17 .28 3 110 : GROSS 27.2919 8.0634 27 .1903
. e 27.2700 8.0162 27.1832
5 | 3 0 27| 2 1 wr - 0.02TY U.047Z 0,007
Proge - 0.0219
52.5 ‘ 4 23 .64 6 112 FILTER MO, 0.0472
- ] IMPINGER NO, 0.00717
P 0 R T ?[}é\: = TOTAL WEIGHT OF
60 1 27 .53 2 113 PARTICULATES 0.0762

DUST CONCENTRATION CALCULATIONS

67 .5 2 30.29 3 114 : -

: TOTAL METER VOL, = 52 86 3 -98 ,56.84 CLL. FT. (METER COMD.)
75 3 -|38.19| 5 115 werer con, = 2084, 850 " - 858y 1. smack cono,
82 5 4 36 61 7 117 comsmnmovghoéelz“gj 1;*43 0.0 4CR /CU. FT. (STACK COND.)

Lew o 115,000
PORT #4 CALCHLATED D?:;;S; 0.01 4 GR/C.F. X CrM X 60 o | 3 .8
90 1 40 .46 |- 4 118 . ‘ o
97 .5 2 ' 43.18 4 | 117 s - .29 .29
)28 ¥ 0.0 006
105 3 46 .07 | © 120 '
112.5| 4 [49.33 | 7 121
120- : 52 .92 120
52 .86 111

"”f‘ﬁ .
(é i L/ ) 8::.;4#4:?/24 “fc‘.ii‘a‘;‘-ﬁ{; .L?cLéM.zL’afr:'e,i, Dac.



_ STACK FLOWRATE
PITGT TUSE 1PANVIRSE )

EE - o - LS C - — ST T

FEST NUMSLE: ] 1 , TEST NUPABER;
sate. 6706773 TIME; DATE; . TIME: .
FLUE OF STACHTERUFERATURE (°F) 400 _fi_UE‘ OR STACK TEMPERATURE (°F) . GAY VELOCITY DATA
POINT H. V_H_ VFET'-‘;);SEIEY POINT H. '\[ H. Vfr"c}gllg‘ T O . 1
PorT 3£ . . _ PITOT TUBE CORRECTION
T 1f FACTOR - F, 83
a DENSITY OF GAS
1 2 10 |1 449 REF. TO AIR - Gd 1.0
FLUE OR STACK FRESSURE
2 2.90 11.703 : B | {*ilg) - Pa o 26 10
, H,0 BY VOL., %
3 3.40 |1.844 CALCULATIONS 7.0
4 3.70 |1.924 - ‘ TEST NUMBER: ___1
PoRT #2 | vera (o \[omxI2C S )V?T
Pa Gd
1 1.90 [1.378
2 2.00 |1.414 b l+xe,-26.10 , 1.0 26.10
3 2.70 |1.643
4 13,60 [1.897 ) .
! . ve2.9( 83 )V”-WX’-OL(SSO W w
PorT #3 _ 26 10 .V
1 1.70 |1.304
'S
2 1.80 |1.342 _ vet 75 .6 )\['
3 2.70 [1.643 '
4 3.40 |1 .844
PorT 4 ' . PL;:ANT CONDITIONS
1 1.60 11.265 : - : MATERIAL PRODUCTION RATE
2 1.80 |1.342
3 2.40 1,549 : _ : STACK cross SECTION
: ' 5 45X & F1.
4 3.20 [1.789}
AVERAGE VELOGITY (FT./SEC.) 120 AVEFAGE VELOCITY (FT./SEC.) l_— ' '
FLUE OR STACK AREA (5Q. FT.) | 6 . O FLUE OR STACK AREA 15Q, FT.) ) A VERAGE ) H = ] . 583
GAS VOLUME (CTM) 115,000 | oas vouume cra SEE PAGE Fée FLUE OR STACK
AVERAGE GAS VOLUME (CFM) TRAVERSE LAYOUT. '

@D Engéneens Tedling ..L’aém{bw_fl, Jrez,




PAUL LIME PLANT, IHNC, o 076773 " wstno,__ &

108

- L s
SAMPLING racation. __ 5 KU LN

PLANT CONDITIONS;
REFER TO BULLETIN VYP-50 FOR TEST PROCEDURE, SAMPLING RATE AlLD FORMULAE USED:
26,00
FLUE OR S$TACK PRESSURE; §NCHES OF Hg. ABL.
GAS METER _ . 1 1 4
SAMPLING . T
TIME POINT o mererrate | METER I |
Cu. FT, - IN. tg 1. °F -
Lt , -
METER  volume (C.E. ) 53.18
PorT #1
405
O .0M1 1 52 92 2 104 FLUE OR STACK TEMPERATURE [°F)
(INCHES) 1/8
SAMPLE NOZZLE DIA,
7.5 2 |s6.05| 2 | 107" -
COLLECTION, ELAPSED TIME OF TEST (MINUTES) 120
N/A
15 3 59.46 3 109 WET BULB TEMPERATURE = :

N/A

DRY BULB TEMPERATURE = __

i |22.5 4 63.26| a4 109
i 75 : wargavabor BY CONDENSAVTION 6.8 wavvoww
PORT # ' ' '
1 - WEIGHING DATA
30 1 67 .29 2 111 PROBE FILTER NO. IMPINGER NO.
37 5 5 20 28 3 15 GROSS 27 .2502 8.6087 26,7669
) ) - TARe 27.2418 8.5625 26,7651
A5 3 |[73.29 3 118 - NET ~.0,0084 0.0462 0.0018
PrOBE . 0.0084
52.5 4 76.70 4 119 FILTER NO. 0.0462
SoRT 23 — IMPINGER NO. 0.0018
60 1_Jsose | 2 | 116 wancuares 00564
' DUST CONCENTRATION CALCULATIONS
'( 67.5 2 (183.43 3 117 totaL meter vol, - 93.18, 3.88 . 57.06 ¢y, rr. erer cono.)
75 ' _3 86 .34 4 116 Meter come, =9 1 - 06, gE(BLSL % - 85'99@. FT. (STACK COND.)
82.5 4 |89.79 6 | 115 °°“f"‘“‘“"°”oé%5§g§ e O 010 . GTAck cone.
PorT #4 | T AT D e 0,010 arer. x11 5,0@cruxsn. 9.9
90 1 oz es| 2 | 114 0
97.5 2 |l96.44| 3 | 116 | L g8 0.Tél
' 8.3\ —7 0-679
105 3 99.25 4 115

112 .5 4 102 .55 4 117

120 106,10 | 118

53.18 114

0
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A o TR A e L B S D | o s e e T e T et i v -
BITOT TLLE TRAVERSE -« w5 STACK FLOWRATE
At e ~ .
| 7es7 NusEsR: c | 75T nLEER
Joaeb—6-73 TIME: |[pae: R
fLue or sTackewrsanause o) 405 FLUE O STAGK TEMPERATURE (°F) GAS VELOCITY DATA L
. ; — ] resT uMeer
POINT M. V H. ‘;ET'-%E‘; ‘ POINT WHO W . V:;'C’/g:]g | 2
) PITOT TUBE CORRECTION
PORT #1 FACTOR - F, 83
DENSITY OF GAS
- , KEF. TO AR - Gd
1 2.20 (1.483 1.0
‘ ) FLUE OR STACK PRESSURE
2 2.90 11,703 ("Hg) - Pa 26.00
HyO BY VOL., % '
3 3.60 1.897 CALCULATIONS
4 3 80 -l 949 TEST NUMBERI: 2
2.2 1.0( T, )\/7
POR T _-/5}2 V=2.9( F, .)_ o X-E;
i 2.00 11,414
2 - |2.00 |1.414 |
rxc,- 26,00 x1.0 . 26.00
3 2.70 [1.643 : ' '
4 3.50 |1.871 t :
. : ve29( 83 )\Jﬂxmo R:{53e) ).\/_H.
PorT |#3 5 00’ |
1 .70 11.304 '
. - .
2 [1.80 [1.342 w158 _
3 2.70 |1.643 i
4 3.50 |1.871
PorT |#4 PLANT CONDITIONS
! 1. 60 1.265 MATERIAL PRODUCTION RATE
z 1,70 ]1.304 AVERAGE\[—;= 1.587
L 4
3 2.50 |1.581
4 2.90 1,703
AVERAGE VELOCITY (FT./5EC.) 120 AVERAGE VELOCITY (FT./5EC.) - ’
FLUE OR STACH APEA (5Q. FT.) 16,0t riue o stack Akes (2. FT.)
GAS VOLUMS (CFh) 119,000§ | s vevive (CFAY) SEE PAGE FOR FLUE OR STACK

AVERAGE GAS VOLUME fCFrA)

TRAVERSE LAYOUT,

o &:W‘mzwd. ‘fwffbﬂla Laboralonict, Joce



. _}:)"-‘ UL LIME PLANT, N c.‘, oape D713 ﬁsr o, 3
SANING LOCATION: #o Kiin
PLANT CONDITIONS:
REFER TO BULLETIN WP-50 FOR TEST FROCEDURE, SAva;’LI NG RATE AND FORM()I:AE LSED:
xs meren FLUE OR STACK PRESSURE: INCHES'OF Hg. ABL. 26.02
TIME SA,,%':E.‘L‘T\'G ae : METER RATE METER e, oF 102
cu. FI. e 1. °F _
METER VOLUME (C.F. ) 53,20
PORT #1 o
0.0 Mi 1 6.10 2 96 FLUE OR STACK TEMPERATURE (°F) 40
75 ) 9.19 3 96 SAMPLE NOZZLE DIA. (INCHES) 1/8
COLLECTION, ELAPSED TIME OF TEST (MINUTES) 120
15.0 3 12.61 4 95 WET BULB TEMPERATURE = N/A
DRY BULB TEMPERATURE = __N/a
°2.5 4 16.54 3 98 S
7 - waTervAPOR BY CONDENSATION 6.6 % BY VOLUME
PORT #d .
WEIGHING DATA
30 1 20, 29. 2 98 PROBE FILTER NO. IMPINGER NO.

. | eress 27,5913 8.1080 27.4401
pr.5 | 2 |85 e |190 | we  27.5741  8.0658 27.4396
e 3 56 24 3 Y NET 0.0172 0.,0422 0.0005

' : _ ' ' PROBE. 0.0172
2.5 4 29 .67 5 102 : FILTER NO. 0.0422
PORT #4 — — IMPINGER NO. 0.0005b
50 1 |Is3.ea| 2 |102 | e o 0.0399
‘ DUST CONCENTRATICN CALCULATIONS
B .5 2 36.42 s |Tos rotaL etz voL. - 93 + 20 3,76 56 .96 ¢y ¢r, peree cone.)
T[S 3 39.35 4 104 . METER CORR-“M*%@%*—_=MCU. FT. (STACK COND.)
' o 5 4 42 79 5 105 CONCENTRATIONg ;O\?gbgc"é‘j‘ 'F5T-43 =O 011 GR./CU. FT. (STACK COND.)
b NUN R ) 11 e x 1160 0ux 10,9
10 1 46.66 | 2 _|104 | e :
g P75 | 2 |49.27 | 3 106 | A > oncT
X ' o_' Dﬁ - a Db 7
[ 05 3 b2 .14 4 108
112.5 4 55.46 5 1110
120 £52.30 11
53.20 102
(—T!:/ . gﬁ.‘;}.{'naeﬁd 764&1*!9; Ledoraloniod, Sue.

20



I : . PITOT TUBE TRAVERCE SEAaMho bR Rat -

e 3 N
. T;Sl‘..r-lgf%!,_c‘?{; ‘_-‘7 ’3 . TEST M .,!.L\-L.\. . :
“ LoAYF: / ~ TIME: DATE: TIME
w FLUE OR STACKTUMPERATUNE (°F) 400 FLUE Of STACK TEMPERATURE {°F) GAS VELOCITY DATA
- TEST NUMBER :
\/ VELOCITY " / H. VELOCITY
POINT " H. FT./5EC. POINT : \,' FT./5EC. 3
PITOT TUBE CORRECTION .
FACTOR - F,
PorT I : .83
: ) DENSITY OF GAS '
: . REF. TO AIR - Gd
1 2,20 |1.483 : ' : 1.0
FLUE OR STACK PRESSURE
2 2.80 |1.673 ("Hg) = Pa DG .02
. HyO BY VOL., %
3 3.70 |1.924 _ _ CALCULATIONS 6.6
TEST NUMBER; '3

4 3.30 [1.817 ‘ |
2992 1.00¢ T, ), [H
Port #2 1 : Wﬂﬁf Fy )V X V_

1 2.00 [1.414

2 0 }2.00 11.414f | |  llexe,-26.02 x1.0 . 26.02

3 2.80 |1.673

4 3.70 [1.924

V25 ( L83 )Vﬂﬁiya(aeo_’VT

PorT #3 P
1 |1.70 {1.304
2 |1.90 |1.378 ' S| P ,VFT'

3 2.80 |1.673 ' ' o -

4 3.50 {1.€71

PorT #4 ' PLANT CONDITIONS

1 |1.50 [1.225

MATERIAL PROCUCTION RATE

2 [1.80 11.342

3 2.50 |1.581

4 13.40 |1.844 | AVERAGE  H = 1,596
AVERAGE VELOCITY (FT./5EC. ) 121 AVERAGE VELOCITY (FT./SEC.) '
FLUE OR STACK ARE4 (SQ, FT.) 16.0 FLUE QR STACK ARGA (5Q, FT.)
GAS VOLUME (CFM) 116,000 || cas vorume @cm - SEE PAGE FOR FLUE OR STACK *

TRAVERSE LAYOUT,

AVERAGE GAS VOLULE (CF:4)

g—rl z g#gémze/d 7&?4&)%; fdmta&M(M, Ine. .




R =V TNY LiME PLANT, INC.

Stack EMissions on No. 5 KiLn
Jos No, 343-279
Inolvce No, 40-1130

T
K

APPENDIX_1 = DETERMINATION OF STAGK MC!STURE
A. WEIG6HT OF WATER COLLECTED N IMPINGERS

TEST : ' IMPINGER No. ‘ o
: 1 2 3_ 4 ToTal
#1 . AFTER 749.3 575.5 446 .8 790.5.
BeFore 708.2 = 566.1 443.,5 "715.8
NET 41 1 9.4 3.3 14,7 68.5 6Ms
#2 AFTER  750.8  578.8 447.0  762.3
BeFore 709.8 571.7 - 444.4 747.6
NET 41.0 7.1 2.6 147 65.4 eMs
#3 AFTER  749.0 = 578.1 ~  447.3 789.8
Berore 707.6  570.9 445.0 775.3

NET 41.4 - 7.2 2.3 14.5 85.4 qms

B. CALCULATIONS OF % MOISTURE
- @H0 = 100 v,

V1Y,
VM = DRy GAS METER VOLUME, METER CONDITIONS
V, = WATER VAPOR VoLUME CoLLECTED .DURING TEST, i
CORRECTED TO METER CONDITIONS
v, = (eus H20)(O.00267) I_METER
METER
Lest _ ‘ ggfL?g?ED TMETER PMETER VMeTER Y, %HEQ-
1 68.5 570°R . 26.10  52.86 3.95 7.0%
_ IN_HG cF " CF
2 . 65.4 574 26.00 53.18 3.86 6.8
3 65.4 562 26.10 53.20 3.76 6.6






