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1 INTRODUCTION 

Dur ing t h e  per iod  June 22-24, 1983, I n t e r p o l l  Inc. personnel 

conducted an NSPS p a r t i c u l a t e  emission t e s t  on t h e  No. 8 Cement K i l n  a t  
i f  

the  Lehigh Por t land Cement Company P lan t  i n  Mason City, Iowa. On-si te 

t e s t i n g  was performed by a five-man team under the  d i r e c t i o n  o f  J. 

Stock. Coordinat ion between t e s t i n g  a c t i v i t i e s  and p l a n t  operat ion was 

prov ided by B i l l  Volk o f  Lehigh. The t e s t  was witnessed by B i l l  

Youngquist o f  the  Iowa Department o f  Environmental Q u a l i t y  (DEQ). 

The No. 8 Cement K i l n  i s  a cont inuous 13 ' -0  diameter r o t a r y  

k i l n  w i t h  a r a t e d  capac i ty  o f  130 TONS/HR. P a r t i c u l a t e s  en t ra ined i n  

the  process are c o l l e c t e d  by a s e r i e s  o f  baghouses and a Wheelabrator- 

Frye e l e c t r o s t a t i c  p r e c . i p i t a t o r  operated i n  p a r a l l e l .  Feed t o  t h e  No. 8 

K i l n  du r ing  t h e  emission t e s t  remained e s s e n t i a l l y  constant  throughout 

t h e  'emission t e s t .  The approximate f e e d  composi t ion.  (by weight) was 

79.5% limestone, 14.8% alumina, 0.0% s i l i c a  clay, 0.5% i ron ,  5.2% sand 

and 0.5% water. 85.1% o f  t h e  feed passed a 200 mesh sieve. The wet 

feed r a t e  t o  t h e  k i l n  averaged 133.9 TONS/HR f o r  t h e  emission compliance 

t e s t .   hek kiln was coal  f i r e d  du r ing  t h e  tes t .  

Evaluat ions were conducted i n  accordance w i t h  EPA Methods 1-5, 

~ ~ ~ I i t l e  40, Pa r t  60, Appendix A (Revised J u l y  1, 1982). The s e l e c t i o n  

o f  the  appropr ia te  nozzle diameter requ i red  f o r  i s o k i  n e t i c  sampling a t  

each source was made based on the r e s u l t s  o f  prev ious t e s t s  on the  same 

sources. I n t e r p o l 1  sampling t r a i n s  which meet o r  exceed s p e c i f i c a t i o n s  

i n  the  above-cited re ference were used t o  e x t r a c t  representa t ive  

p a r t i c u l a t e  samples by means o f  a heated g lass- l ined probe on t h e  No. 7 

and 11 Baghouse Ou t le t s  and a s t a i n l e s s  s t e e l - l i n e d  probe on the  

e l e c t r o s t a t i c  p r e c i p i t a t o r  d ischarge (due t o  the  l a r g e  stack diameter).  

The use o f  a s t a i n l e s s  s t e e l  l i n e r  was approved by B i l l  Youngquist o f  

the. Iowa DEQ p r i o r  t o  t h e  i n i t i a t i o n  o f  the  t e s t .  



An integrated flue gas sample was extracted simultaneously 

with each particulate sample using a specially designed gas sampling 

system. Integrated flue gas samples were collected in 44-liter Tedlar 

bag>{ After sampling was complete, the bags were sealed and returned to 

the laboratory for Orsat analysis. The integrity of the sample bags was 

insured by reading the oxygen content of the bag in the field imnediately 

after sampling and again in the laboratory immediately prior to Orsat 

analysis using a Teledyne 320P oxygen analyzer. 

Exhaust gas streams which discharge from the NO. 1, 2. 3 and 4 
Baghouses on the No. 8 Kiln are combined into a comnon plenum and vented 

to the atmosphere by means of a 28-foot long, four-foot diameter radial 

steel stack. Two test ports located approximately 12 feet from a 45 
degree elbow were used to extract particulate samples. The test ports 

are ,approximately 16 feet below the top of the stack. A 44-point 
traverse was used to collect particulate samples. Each traverse point 
was sampled two.minutes to give a total sampling time of 88 minutes per 

run. 

The stacks on the No. 7 and 11 Baghouses are identical and 

rest directly on top of the 1.0. fans. Two ports oriented at 

approximately 90 degrees were used to collect representative particulate * 
samples. The test ports are approximately six diameters downstream of 

the 1.0. fan outlet and four diameters upstream of the stack outlet. A 

24-point traverse was utilized on both sources to extract particulate 

samples. Each traverse point was sampled 2.5 minutes to give a total 

sampling time of 60 minutes per run. 

Testing on the No. 8 Kiln ESP Discharge (Main Stack) Main 

Stack was conducted from two test ports oriented at 90 degrees on the 
stack and located more than two diameters upstream of the stack outlet 

and-more than eight diameters downstream of the last directional change 
in the stack (see Appendix B). A 12-point traverse was used to extract 



particulate samples. Each traverse point was sampled five minutes to 
give a total sampling time of 60 minutes per run. 

- The important results' of the tests are sunarized in Section 

2. 'betailed results are presented in Section 3. Results of preliminary . 

measurements, field data and all other supporting information are 

presented in the appendices. 
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a. 

The important result; of the i"dividua1 particulate emi~si  on 
.$ tests  on each ' i f the "ariaus fuurces f r m  the No. 8 Ki1.n pre.,sumnarized 

i n  yables 1, 2 *&d 3. The cqncentratians and emissiou rates reported 
+re based on the  dry^ catch onlg of the &$bod-s tfrain the NO. 8 
K i l n  comes under. federal new source performance standards, The emission,, . , 

factor for the ~ g .  .i ~ i l n  Por this tast.was L B ~ N  (~e '~4ppend ix  ' 
7 

, J ~ h e s i  results +ree.vw.y we14 with the emission test performed June 
1-2, 1983, when the eniission factor Owds found'to be 0.23 LB/TON: The 
htgher- e$ission $.atm ~ ~ 'for the' June. 22-24 :test i s  due t o  higher emkkions . 
frm the electrostatic preclpttator. T ~ K  exhaust gas streams fr@u aTF 
'of th8 baghouses were c F w e r  for  t he  June 22-24 t e s t .  New -jau+ce 

D performance standarcis. f 61- sources of this type. 1 imit eki s s i o n ~ . . ~ , . ~ ,  ~ : , . ,  . , ,a. 

J LB/TON. - . 1." 1 
.-,.: ,:*%, ., ..>. , 

. ~. . 
I) 3 

" , . ,. 
. ._ . . " . , No difflc"1ties were Bncount&ed i n  othb f ield g r  i n  -the .'. .I 

I : : , .  . , l.abor=toiy evaluation" of the particu1,ate &d'.flue gas .Sbmples. 09 t h e  . - . I.: . : . . 
9 basigjof, . . t h i s  fact .afid. a complete, .<eviw of t h e  ent i re  data and results,  
I " I 
, - it is  our opinion t h a t  the valuer 'redoreed 'heiein ate "cic&rat; an&' .'. . ~ 

. . ,  . ,  . : , closely ref 1ectr:the . actua.1, values wMch exqsted a t  the 'time the t es t s ,  :.. 2: 

were performed. 
. . .  

. , . 4  . ., . . .., , 
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1 
Y . , 

Gas compos i t i on  < X  v/v  d r r )  
i 

o ~ ,  
I 
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o:~ysen 5 .60. 5.513 

. . be90 
n~ t r o g e n  

, . ~ ~  , 67.00 6 8 ~ 5 0  67,50 o ., , . I 
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RESULTS 

The results of all field and laboratory evaluations are 

presented in this section. Volumetric .flow rate results are presented 
I 

first, followed by gas composition results and the computer printout of 

particulate loading data. Preliminary measurements including traverse 

point description are given in Appendices A and B. 

The results have been calculated on a DEC POP-11 Computer 

using standard Fortran programs. EPA-published equations have been used 

as the basis of the calculation techniques in these programs. It should 

be noted in interpreting these results that the particulate emission 

rates have been calculated by both the "concentration x flow" and the 

"ratio of areas" methobs and the average reported. The average is the 

best estimate of the true value, since the bias, introduced by 

anisbkinetic sampling is approximately equal but of opposite sign in the 

two calculation techniques and thus cancels i n  the average. 



3.1 Resu l ts  o f  Flow Determinations 
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Fri.!:~.!:l.?..c: nf Fl.c!w Uetevn~ina t j .n r !  -- tio?.ho.J 2 

r i t e  2nd d a t e  0:1.:?5 h r s ,  06/24/83 
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I"i.?,.ot tauhe  c o e f f i c i e r ~ t  , 8 5 0  
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3.2 Resul ts  o f  Orsat  and Moisture Analyses 
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M?rion C:itu, Iowa 

'Test No. 1 
No, 8 Main SCack 

i 
Uesl.rj..ts o.F !3rzat 8 M o i s t u r e  Rr l a lus i s  -- Me.thods 3 8 4 ( %  v / v )  . 

I:lrr h a s i s  !o rbsa t )  

!:arhyrt dio:.:ide 26, 27 27.79 24 77 

!~:.:rger~ 8.05 6.90  8.02 

!::ar'bon mol-to:.:ide .OO .OO .00 

n i t r o g e n  65.68 65.31 45.21 

(Jet  b a s i s  !C?I*BS'L 1 

c ~ r h o n  d i o x i d e  21.28 

!:):.:L.IcX~LI'~ 6,52 

c-arhor~ sol--~o:.:ide , 00 

n i t r o g e n  53.20 

~c!is%,r,re cor, . te~-tt  19.00 

1 J mo I c?cl~ 13 r. we i 91'it 32+53 

Wet malect113i~ w~j .g / . i t  20 .77  

S p e c i f i c  g r a v i t y  
( r e l a t i v e  t o  3 i r !  1,028:? 



' I n + ~ ? r . ~ o l l  Rerort  Nu. 3-1554 
I...c!l.~i%ti Cen~en.t ~ u ' n l r ? n r  

Mi?<;grt C:j.-tv, Iowa 

'T'est Nor+ -7 
Nu, 8 Main St?cl'. 

4 
Ro!sl.rl.-I:'!; n.F i ? r s z t  S M a i s L ~ l r ~ .  A I - I Z ~ Y C ~ S  -- Methods  3 Fi 4 ! %  v / v )  . 
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.. 
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. f I:i~~~i~.~.l:l:,~; c!f r!r,ii,?. 9, t4oi5.ture hl-tal%cis -- klet.horj5 3 9; 4 !:! v / v )  

I 1. H * . , ~  ::) R u n  3 

!:l?t.e ot' ~ , * l r ' t  06./23./83 i)4./23./93 06/23/83 

!:lrr b a s i s  !9 r53 t )  

c a r h o r ~  dio!.:~.rje 5,45 L.37 5,84 

<I  :.:vsert 1 4 ~ 7 4  1 6 ~ 9 8  14,90 

c3rbort n!orlo>.:ide ,GO ,00 ,0Q 

n:i 1: r.!,.lf.ri ?7,61 ?7,65 77,26 
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I. e I i j 3 t i  !:emer~+, Coarsnr  

M ~ s ~ I - r  Cj:t~ Iowa 

- 

i 
h'o!iill:l:ls !.,.C' (:lr.sat 8 E l o i s f u r e  Ar . ta1rc . i~  -- Methods 3 8 4  ( % v / v )  

Rl!n 1 . Roln 5 )  f0lrt 3  

c l l a ? , ~  nt' r?lr~ 06./23.&?3 06/23/53 06/23/83 

I:lrr b a s i s  !orsat , )  

carbon d i o x i d e  3 .54  4 .38  4 , 1 2  

c): . :Y$~~I 18 .11  17 .61  17.79 

c a r b o n  fl~onowide , 00 , O O  - 0 0  

n i? , ro$ je~-~  78 .35  79 .01  75.10 

I : l r~  1 1 1 n l e c ~ 1 s r  weisht  20 ,2?  2P.41 29.37 

Wet n to lecu lsr  w e i g h t  2 8 , 4 4  28 + 4 6  28 .40  

S p e c i f i c  g r a v i t y  
( r e l a t i v e  t o  s i r )  ,9823 ,9832 ,0611 



3.,3 Results of Particulate Loadinq Determinations 



Ln?,erro%l. Re ro r t  No. 3-1554 
L.etiis4h Cement Conlr3r1r 

Mason C i t r ,  Iowa 

Tes t  .No. 1 
No. 8 Main Stack. 

i 
Resl.Ait!j of P a r t i c u l a t e  Loading Det.ern~inatiorls -- Method 5(PE) 

Lia.te of run 04/22/83 06/22/83 05/22/83 

I Z ' i t n t  t ube  c o e f f i c i e r ~ t  ,856 ,856 ,856 

Water i n  samr le  
t:c,nder.~sate ( R I I . )  
s i l i c a  g e l  !grams) 

Tot-a1 r a r t i c u l a t e  n ~ a t e r i a l  
c o l l e c t e d  (grams) * 1380 ,1194 + 0989 

1 

$ 9  989 ,9989 9989 Meter co r r ec t i o r t  c o e f f i c i e n t  . 
Voll.~n~e through gas  meter 

;..I:, meter* cc?r~~:l j . t , ions, , , (CF) 43.07 40.13 38.65 
s t anda rd  c o n d i t i o n s . .  (SCF? 39.57 36.88 - = 24.52 

Nozrle diamet-er ( I N )  

Oal . ' .~~r~e. t r ic  f low 
sctual,,,....,,*,..,,(CFM) 
s t m d a r d ,  ....... + .  .(IISCFM) 
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:3c%ual , .  . + + . . . + . . + ( G H I A C F ' )  
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Mecan C i t r r  Iowa 

Tes t  No ;' 2 .: 
No.. 8 M.air1. .Sta.ck 

- 
i f .  

Resul. ts  rrf P a r t i c u l a t e  Loadins De te rn~ ina t ions  -- Method ?(BE) . i 

Slate of run 66/23/63 06/23/83 06/23/83 

Time run s t a r t / e n d  !HRS) 1620/1724 1755/1857 1915/2018 

F ' i to t  tube  c o e f f i c i e n t  , 856 ,856 , ,856 

Water i n  samr le  . 
condensate  ( ~ 1 )  
s i l i c a  *el  !Srams) 

. . . . . . .  ,. . . , . . . - .  , 
. . .  .. - Tota l  r a r t i c u l a t e  m a t e r i a l  I 

r o l  l e c t e d  ( s r a n ~ s )  Yc ,1556 . I310 ' , + 7 4 s '  ' ' 

, I '  . . . . . . . . .  '_ I.. , ! 
,.  . . . 

Meter c o r r e c t i o n  c o e f f i c i e n t  B 9989 + 9989 ,9989'  " 

..~.. -. . -. ., 

Volume through $as  n~e+,er 
a t  meter c o n d i t i o n s , .  + (CF)  40.99 41.96 41.72 

I I t i  , S F  37 .03 38.23 38.21 

Nozzle diameter  ( I N )  B 250 B 250 ,250 

4 A v e ~ 3 g e  sLack r a s  t e n 1 r e r 2 t 1 ~ r e  
d u r i r ~ s  d e t e r n ~ i n a t i u n  (PEG-F) 243 248 244 

P a r t i c l e  concer1-tr3tic!rt 
a c t u a l .  ........... (GR./ACF) B 0379 ,0303 ,0363 
~:I..rr.r s.l:.;~t-~darci+. + , , (GR/ItSCF) ,0648 ,0529 ,0636 

F ' s r t i c l e  mass f low !LF/HR) 37.8? 31.51 37.69 

* Urr Catch Only 



Tr~.t.er.vr.,I I. Re~or.?. No, 3-1554 
I.!+!l.i:i!:!kl !::rntc?rt.t C o n l r a r ~ ~  

Piia!:or~ f : : i t r r  Iowa 

. . 
- l e s t  No, 3 
No, 8 Main S tzck  

Clate gf  run  06/23/83 06/23/83 06/23/83 

Time r11r1 s t a r t . / e r ~ d  !HRS! 2050/2154 2211/2315 2330/0032 

P i t o t  t h e  c o e f f  i c i e r ~ t  ,856 + 856 ,856 

Water i n  s a m r l e  
c o n d e n s a t e  ! m l  ) 142,Q 152.0 164.0 
s i l i c 3  s e l  I s r s n ~ s )  73.0 46.0 47.5 

, . 
T o t a l  r a r t i c v l s t e  maLcr i a l  

c o l l e c t e d  (9 rama)  * ,1118 ,1131 ,1741 . i 
. " 

Meter  c o r r e c t i o n  c o e f f i c i e n t  + 9989 8 9989 + 9989.. ._ ' ? -  ' 

ilolume +,hroush g a s  m e t e r  
a t  m e t e r  c o n d i t i o n s . ,  . ICF) 92~40 40.63 42,3? 
i-.te~-~dar.r.i cor~dit.io~..~.:..!SCF! 1Q,37 38,00 40 05 

T o t a l  a a m r l i r ~ a  t in~e IMIN! 5 0 . 0 60.0 60.0 

Nozzle  d i a m e t e r  I I N )  ,250 ,250 ,250 

~ve$?>ge  s tack .  s a 5  t e f l # ~ e ~ \ 3 t v r e  
c:{a.lrir.~g r3e t .e ra i r ia t i~r .1  !TIEL;-F) 2 4 .? 241 221 

~.Jc!%un~etr. ic f l ow 
? . l , , C I  1:.'";03? 1:?14?9 1:.'3160 

.h .. 
. ..= l r ~ ~ I a r \ d :  , , , + + . . e > . (DSfFEl! 7213Q 70148 73987 

I s o k i n e t i c  v a r i z t i o n  !%! 101.4 100, t. 100.6 

P a r t i c l e  cor.lcer1tr3.l:.inr.1 
;?c t ,ua l . .  . , , . , , , , , , !13F:./hr::F') , ,3254 ,0256 ,0405 
dry r+.andard,  . . . . !Gfi:DXF! ,0438 .045? b 067 1 

P a r t i c l e  mass f low !LP./HRj 2 7 ,  O? 27.61 42.54 

* r1 r . r  Ca t ch  P n l r  



Trtl:er~!>S 1. K'erort N g .  3-1554 
I...el-ii.!!Ali C:entent Con!rznr 

Masort C i t y .  Iowa 

. . 
T e s t  $ 0 ,  1 
No, 1-4 &a¶hciu5e C.'.tz,:k 

i j .  
lie!-,~i.I..l:,~i c ' ! f  F ' ~ r ~ t i c u l a . l ; e  Loadir.19 Cle te r .n~ina t ions  -- Method 5!SE! 

R I . . ! ~  I K#!n 7 R u n  3 

Water i n  sa111~1.e  
!::!:lr~der~sat~e ! m l !  74.0  8 8 . 0  8 6 . 0  
s i l i c a  ¶el  ! s rams)  5 2 . 0  2 4 ~ 0  3 4 . 0  

'Tc)?,al rar . t ic?!la+,e nra"..erial 
c o l l e c t e d  !grzms)  $ 

4 

Meter  c o r r e c t , i o r ~  c n e f f i c i e n t  

Volt.!me t h r s e ~ 9 h  s=s m e t e r  
:it  s e . t e r  c o r ~ c i i t i o r ~ s .  , , CCF'! 
I - :  c r o r ~ d i t i o r l s ,  + !SCF) 

Noznle  d i a m e t e r  ( I N !  

tJc!:l.use-1;r.i~ f l o w  
::>c!.l:;~-~i?l., . . , . .  + ,  , , + .  ,(CFM) 
(:. .I. .. .., ., ZJ r~ (:4 iij 1% , : , + , . . , + , ( !l S C Fr M ! 

P a r t i c l e  cor toer t?r??icn 
a c t u a l .  ..., , .  . . . , .  ( G R / f ? C F )  
: r s I; a rq .13 i.f:l , + . , , ! G K / 11 S C F ) 

lk 11 r. u ca t .  c h n r.11 r 



Tnf e r ro l .  1 R e ~ o . r t  Nb-. 3-1554 
1-ehisli- Cen~ent Comranr 

Mason C i t r ,  Iowa 

Test  No, ,2 
No. 7  .Ba.shouse Stark. 

- 
I 
/ 

Rt.r,';ll.?,s a f  F a r t i c l ~ l a t e  Lo3dind L ' le tern~ir~at ior~s  -- Method 5!FE) . , 
R1tr.1 1. Run .?? R ~ . J ~ I  3 

1) a t e  of 1.11 r~ 06/23/83 06/23/83 06/23/83 

Time run s t a r t / e n d  (HRS) ,1620/1724 1775/1857 1915/2018 

Water i n  s awr l e  
(>artdensate !n11 
s i l i c a  d e l  <$rams) 

Tota l  r s r t i c u l e t e  a a t e r i 3 l  
c o l l e c t e d  ' t r r a n ~ s )  Y 

Meter c o r r e c t i o n  c o e f f i c i e n t  

clolume ,throudh $33 meter 
a t  meter c o n d i t i o n s . .  . (CF) 
!i-tsr~dar.fj c o r ~ d i ~ i o n s .  . (SCF) 

'Tots1 s a a r l i r 1 3  tin!e !MINI 

Nozzle diameter  ( IN)  

0olusel;r.ic flow 
3ctual.,+.++.,.+....,!CFM) 
~ t a n d a r d ,  . . . + + + + . (IlSCFM) 

P 3 r t i c l e  concentr~at , ion 
i % c t u a l ,  + . + ,  . . . , . < G R R / A C F F )  
d r r  s t a n d a r d , ,  . . + (GR/L'SCF! 

P a r t i c l e  noass flow !LF/HR! 

k T1r.r c a t c h  only  

, . . . . .  
p~~~ ~~ ~ ~~ ~~ ~ ~ 



T n t e r r o l l  R e p o r t  No. 3-1554 
I..ehigh C e n ~ e r ~ t  Oomranr 

Mason C i t r r  Iowa 

'Test No, 3 
No. 11 Faghouse St-ack 

- 

4 
i 

R e s u l t s  of Par+,icula+-e Loading  D s t e r m i n a t i o n s  -- Method ; ( H E )  . 

Run 1 Run ? Rur~ 3 

T i m e  run  s t z r t / e n d  !HRS) , 2050/2153 2211/2313 2330/0032 

P i t o t  t u b e  c o e f f i c i e n t  853 853 ,853 

Water i n  s;amr>:I.e 
c o n d e n s a t e  ! m l )  62,O 75.0 77.0 
s i l i c a  g e l  ( g r a m s )  32.0 33.0 35.0 - 

. , 
. . . .  

T o t a l  r a r t i c u l a t e  s a t e r i a l  >, ~ . . . . ,  
c o l l e c t e d  ( g r a m s )  * ,0215 ,0159 ,0171 '. . . 

. .  . . . . . .  . ,  . .  
Meter  c o r r e c t i o n  c o e f f i c i e n t  1.0051 1.0051 1,00511. 3 ;. '. ., .a- 

Volume t h r o u g h  g a s  meter 
s t  m e t e r  c o n d i t i o n s . .  . (CF)  59,48 61.57 61.56 
st -andard c o n d i t i o n s . .  (SCF) 54,10 56.52 56.78 

Nozzle  d i a m e t e r  ( I N )  ,246 ,246 246 

~ v e % a 9 e  s t ack .  g a s  t e m p e r a t u r e  
d u r i n g  d e t e r n ~ i n a t i o n  (DEF-F) 295 284 283 

V o l u m e t r i c  f low 
3c t ,1 .~a l . . ,  . . . . , . . , . . , (CFM) 15989 16004 16004 
s t a n d a r d , .  . . . . , . (IfiSCFM> 10090 10143 10156 

I s o k i h e t i c  v a r i a t i o n  I % )  ?7,8 101.5 102~0 

P a r t i c l e  c o n c e n t y a t i o n  
a c t u a l . .  . . + ,  ....., !GR/ACF) B 0039 0028 ,0030 
d r r  s t a n d a r d * .  ... (GR/DSCF) .0061 .0043 ,0046 

P a r t , i c l e  mass f l o w  (LF/HR) .53 .38 .40 



RESULTS OF. PRELIMINARY MEASUREMENTS 



'[ rl .I, ,+! r p !:! :I, :I, [< +? p c? r .I: c! + 3 -- 1 55 4 
I... P l-1 :i !:! i-I !:: e 111 E? rl i:: C o nj? z I.! Y 

i ? I I ! i. . ! % n w a 

re??: No, 1 
N!:I+ 8 Mair~  $:tack. 

I 
. . 

I?tluc.t.* o r  r.t,ack. d i a n t r t e r  I I t?)  83,5 

At:~co:l!.!te 22.: rrGs5lir.e !IN HG! < 
Is., c!:) 

c: 
..? 1 . 5 

Ma:;.; flow of 23$ - (~:<,/t!fl> 



T e c l  No, 1 
No. 8 Mair'~ St.zcl., 

. . . . - .- ... . . 

I:. .. . . ,  

Y Y ~ * ~ * ' * * ~ ~ ~ Y ~ K ~ * ' I ; U ~ ~ ~ : ~ * ~ ~ ~ * ~ * ~ Y ~ Y Y * X * * Y Y U Y ~ * * * * Y Y * * * * Y Y * * * * * *  . , . . 
. . . . . . . ,  .,. . . . . : < .  ' .. ' . ' ;, - ..., 4 . . . . _. , .  . ' .  . . 



F o ,  R Main S t a c k .  

I .- 
... 

i f  
. . 

I F;est-ll..ts ,o.F Flood De. ter 'n~i r ta t , ic r~  -- Method 2 
. . 

, ., . 

. ... . . . . .  . . 

'I':i.mc? 2nd. c{a.l:e ' . . . .  I,h:?o' h . r s i .  Oh/13'/,D3. ~ ., ... . . ': . 
i . '. . . . . . .  . . . . . . ... i 

. . 
2 9 . .  00' 

r 
B a r o n ~ e t r i c  r r e z s ~ r ~  ! f . ~ ~ . ~ c c ) n ~ r e r ~ s a ' e t  1.n. . ~ $ 0  %:'; . . .  .... . , 

, . . . . . . .  . '.'? , I . . .  . . .  . . .  . . . . . .  . . .  . '  ; . . .  ;. ' .  . ' I ,  . . ., . ,. i l  . I .  _ 5 ._ . ? . ,  , , . 
. - p , i t o t  t u h e . .  c b e f f  i c i e r l t  , . .  . . .  , , ' , 8y&,', ' ., ,, % . 

. . . , .\;. . . . . . . . . . . . . .  . . .  .: . . 5 1  .. . . : :.1 . . - Nqmher.'Clf s a n ~ ~ l i r ~ s l  r o r t s  . , - . ~  , .. ' 7 -  , .  . . . . . .  . + ' . . , ,  
. . 

. ) '  . ., . . . .  , , .  ., . . I .  . . L , .(+ . > .  . . . . . . .  . . ,  , : . .  . -  . . . .  - .  . .. ' : <  I . , .  - 
Total. r~un~her .  o f  P o i n t s  simrled-; , .  . 12 ' . . . ' 1 . . .  . . . . .  ,! . . . . . . . . 

. . . . .  . , , .-: . : .  . ~. 
: ,!:~oc-l! or.:.st;<clr. d i a n ~ e . t e r  ( 1 t g )  , .  . . . . . . . . . . .  . . .. . . .  ' ~ 3 ; ' 5  .,. .. .' ' . . .  . . .  :; 

. . . . ,, , . ~. - .., . . . . . .  , . 
. . . .  C r o s s  s e c t , i o n a l  a r e s  !SO F T )  . r .  . . . .  3 8 . 0  . . . . . . . . . .  

. . ... i . . . . .  , , . . 
. .- " 

I : l i r e c t i o r ~  of flnw v e i * t i c s l . ,  ' U P  

Mass f l n w  of s3s - wet !LF,'HR) 



.r rt .I.. c= v,>!:! 'I. :I. 1:: C! r 3 7% i: t ~ l  3 , 2 - 1 5 2 4 
I.. c! 1.1 : i  9 1.1 !::em 5. I ,  1: Con: r a rr r 

N ? ! ! i : I: $3 9 [ !:!,A 2 

' I ' P c ~  No. 2 
N o ,  fl M;,ir.l O-:l:,zr:I.. 



.. - . . . . .  

TI-14:orrc):LI. Rerort. N ? .  2-1Yi4 
I.. e l-I :i. !:I l-1 C: e nl e n .t, Con, r ? r.1 u 

1 : r 1 :  I. 4 : .  T 0 w ;! 

'To.:! No. 3 

. . . . 
. . . . . . 

, . , . :. . , . 
, . . , . . .  . . .  . . . .  

. . .  ' . . , . I '  . . . .  -. . . . . ~. .. 
j . . .  

. . . . . . .  . . . . . . 
: i r e  3nd d3'te ~. . , , . ~ ~ .  21.54 . : .t7rs;;~:.~6j23/~3, 

. . . . .  , 
. . .  . . .  . . . - .  . 

Faronle+,r i . r , .&ress~~r*e I I ~ I ~ ~ I ~ : ~ S I P O ~ I ' S ~ ' L ~ ~ J ?  ~ ~ ; F I v .  F I $ <  . . . .  . ..29.1.00....... . : . .  
. . . . .  . . . . .  . . . . . . .  -. . .,, < ' , ' .  . . , , .  , . .~ .. , , . . . . 

. . . .  , ' - . . . . '. . .  -.?. $ 8 ' .  46:. . . ,  . . . . .  p i t o t  . . tube.. c?eff i c i e n t  . . ,  .. , , .: _.-. . . . .  . . . . .  - . . . . . . . . . .  . ,  - .  . . . . . .  ' _ . : . . : . . _ ... . . 
. ', .- . ! , ., ' , . .- .. . . . <  

. . , 
.:I ' . . , ,  , . ,.,, . . 

. . \  7 .  ... . .: 
. . Numtter o f  . s ~ n i v l i n r ~ - . . v o i . t . j .  ,,., ;. , . . . . .  2 . . .  S .  . . .  . . . , :  , ; .  . . t  . .  > .  . . ... . . . . .  . . . . .  . . 

. . . . . .  . .. .~.otal nurl~er~,:~jf.~:+iir~t8'~.s';lni~lE?~~',:r-' . . .  , .  , . . ,  . . . . .  . . . . .. . .',-< . 12‘:.. ;.. , . . . . , , . , : . . ,. : . , +  ~ 
- . I.. . . 

7 . . ... .. ..' . . . - ; .':,8j,* 5 ::. 
. . . .  I:IIJC% o r  st,ark..- 'Ili8weter; . ! IN. ) . ,  . : . . . . . . .  . . b  . , . . . . . .  . . . . ' . . . .  ..: . . _  . .  4 

, > : . . ... - -- ., + ,"'*'. , . .*6.,; . < . . . . . . . . . .  . . '  <:, .: . , '- ' ' .*. 
. I _  . . : . . , , .  . 

... (:ro!:s sec t i .or la1  a r e a  ( S R  F'T,) . . . . . .  : . , ‘ . ~ ~ , o - J . ~ .  ': 
. ~ . . . . . _ . . .  . . . . . . .  . : .  ! ., . . , ,  -, , . - ' I  

, . 
..<. , 

! : l i . rec t ior~  o f  ?low . . , I. ,,er.t$c$.y,: ur;'-. " 
. .  , ~ . ,  . . . .L. - -L-;.po - _  St:atj.r: rrec5u.r.e !IN Wr! . . 

, . , .. 

I o ~ ~ ~ . . ~ m e + , r i c  flow 

r < c t ~ l a l  !fiCf'M! 
~j 7. >! 5: " E! r.1 <A 2 1% d ! D S C f:' M ! 

Mas.: flow n f  3 2 s  - w e t  !LF. 'HR!  417951 





'Tec:t No + 1 
N c ! ,  1-4 E{a$jtlo8>5e 3l:,s#:k. 

- 
, i j  

f;ec#.ll.l:,!~ !:!.f' Flow I tete~.n~ir~?-t inr .!  -- Nethocl 2 

. . 
' T ~ I T I P  ?( . Ic~ d ? t e  1 4 0 9  h r s  r 66/22/83,. 

, . . _  . . 4 
Hapn"lel;r.ic prse$sur>e { ~ I - I C ! ~ '  s r e r~sa t ec l t  i n .  '.Hs) . . ?? *.1,4.., ... 

, ' . -:i;;.: , . . . 
.. .. * .  . '  .' . , . . .L;  " : , .  . - .  -~ . ,853 . ' -  Fi t ,oL tube  c s e f f i c i s n t  , . . . . I :-. 

1:lur:fl 91% .;tack ld ian~eter .  !IN.) 

Cross  cer:tior~zl.  3 r . e ~  !SR F T )  

S:Iir??ction nf flow 

<. 
,,>+:, :x.L i. c ?r.e<:.5.1.~ r e  ( 1 N I J J ~  

v e r t i c a l ,  12% 

, . 
-, 12.  



b+. .er . r : .ol l  F : e ~ n r '  N g ,  3-1554 
I.. ! I '  i ! 1 !:: c? 11, !+!I-, I; C 0 rk P ? r! 9 

M ? ! 3 I C I. 1: ! I c) $4 3 

I'c.it NC. 1 
No, :I.--4 f3aztl-iou.lic! 5.L3ck 

.. 



r nI- !+? rv..! 1. 'I l?c!rq r 3: tJ.2 + 3- 1554 
I.. . i : 1 !:: e in c!r~ 1: C.'o n! r 2 1.1 I.! 

M ::? E !:! 1 1  !:: ,i. .I:. !:! , 1: 3 w ? 

'1'eci.t No. 1 
No, 1.-4 PaShgt.rce 5;t.scl.. 



'T 4 C I:.. N '3 , 2 
No,  7 P3C'tlo~ee S.t?'.P. 

. . 
- .  . . . . 

. . . .  . . . ' . . , .  . . . . ' r. . ' ; . , ,,,. ;-, $ '  ' " . . 
, , .  . ..:. . .,. . . .  . . . . . . .  . . 

' T ' L I I I ~  and d z t e  . . -  . A . , 1.f.0.o hr.sr ,  0 6 1 2 3 1 ~ 3  . . . ~ .  
. . . . . . . 

. . 
i ,.' . : ~ a r ~ h e t r * i C  . P ~ ~ ~ c , u I " ; "  '<a~+tc&nt~krt~.a$ect: .. irti:Hg)' ..... 27.20.. . . .. ., . . . . .  . . .  

, , . . .  . v .  . . . .  . . . . . .  . . ... , . . . . . .  , . I . . . '  . . . . . . . . .  I : *, . . . . . . .  , . . :, s .. ) .  -. ,:~ 
. < .... . . . .  , , ';.;.*";', . . . " '  .'F'ito.k-' t,ut~e.:c.&fficiec.!t'.- . ' . :. . f , . ,. , , , ~  , .  . . .  . . .  . . . . . . ,  . . . . . . .  . ; . . . 1 . - 

. , L - , . Nun~her c'f e.an~rlirtEl ~ C I P ? ~ !  , . 2 . . .  
. . . .  . . .  , , .  

. , . . .  . - :, . . . . .  . . .  . . . . . . . .  . . . .  . . . .  J . \ . .  . . . * . _  . . .  . ~ .  , . . - 3 , .  . . . , , . 
, . ~ s - k z ] .  'l.lul.rhel; o f  F,o~fitj~::r2rr,p1efj~-'~7.'' ,' . ,; r.'' .: '.' ,'; *.!,, .;. . .  24. :, . ;: . .  . . .  ~. . . . << :> :$ . '  r: . ' .  . . . . . . . . ~ '  , ,  , , , .  ..:. . . . . . . . . .  , . . . ,. 

.... - .  : . . I .  ' . . . . . . . :. , . '  
, . .  : 2 5 . 8 .  . . Ilucrt or. r t s c k .  dlantete? <,IN). . . . . . ~ . L _ _ . .  . . 

. . .  . . . . . . 
6 . . ~. - .  - .  , , . . 

. . . . .. , 
, . . - . ~ . .,. !':roc:!: s e c t i o r ~ a l  3 r e a .  @@..FT)  - -  ;, .... . . . . . . . .  ... . . . . .  . . . . . . .  6 2  ., . . , I . '  . . . .  ,a  I . . . .  . . 

. . ,. -. . . . . . .  Llirectior't o f  f l r ' w  -< ,&~;t , ics l ' ,  t j ~ ,  

I Al: ! . c ! l* j t e  + a s  v r e c c u r e  (114 Hi:! 
4 

O o l u m e t r i c  f l o w  



'1'e::I: No. 2 
N,:! , '7 F Z * ~ . ) Q # J  e 5.1: ~,!:?l. 



-. . - 
' I~-~.l:r?r~o:l,  1. F : s i o ~ \ t  N j ;  3-1554 

I..~?).~:i.!:lt~ Cetner~t Con!r;;.r~e 
M?!:!:,I"I ~I : i .+ t ! ,  Iowa 
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APPENDIX B . , 
. . 

. . ' . . ,  

LOCATION OF TEST PORTS AND TRAVERSE POINTS 





'Z 
INTEKPDLL REPURT NO. 3-1554 

L-OCRTION OF TRHVERSE P O I N T S  

TEST N O .  1 

LOCATION - NO. 8 MAIN STACK 

' DIAMETER ( I N . )  
NUMBER OF PORTS 
NUMBER OF POINTS 
TRAVERSED 





1 T INTERPOLL REPORT NO 3-155it 

1 
..! 

LEHIGH CEFIENT COFIPRI\IY 

RPPENUIX B 

TEST N O  1 

LOCATION - N O .  1-7 BALHOUSE STACK 

I 
DIAMETER ( I N . )  '18.0 

NUMBER OF PORTS 2 
NUMBER OF POINTS 
TRAVERSED 'I7 



N(T T O  SCCILE - 
D.V. 1 . 1 .  & ?  . a, 



' I  INTERPOLL REPORT NO. 3-1554 

LEH I LH I3EPIEl\lT COMPHNY 

RPPENDIX 6 

LQCATION . .  OF TRAVERSE POINTS 

TEST NO 2 

LOCATION - NO 7 BRGHOUSE STRCK 

NUMBER OF PORTS 2 
NUMBER OF POINTS 
TRAVERsEO 27 

E-6 



't IN'T'ERPOLL REPURT NU.  3- 15 5it 

LEHI GH CEVIENT COi'lPFiNY 

RPPENDIX 6 

f L O C A T I O b d  O F  TRAVERSE POINTS 

TEST NO '7 
3 

L O C A T I O N  - NO i l  B A L H O U S E  S T R C K  

X 

X 

X 

X 

X 

X 

X X X  X X X X  X X  X X X  

X 

X / 

X 
/ j 

/ 
X 

I' 
/' 

NUMBER OF FORTS 
NUPIBER OF POII\ITS 

- T R R V E R S E D  
G - 7  





-e INTERPOLL REPORT NO. 3-1535 

RPPENDIX B 

L O C A T I O N  OF TRAVERSE P O I N T S  
;! 

TEST 1\10 1 

LOCATION - BAGHOUSE INLET 

LENLTH = 79.0 INCHES 

NUMBER OF PORTS 
NUMEER OF POINTS 
TRAVERSED 



APPENDIX C 

VOLUMETRIC FLOW RATE MEASUREMENT DATA SHEETS 



P r e l i m i n a r y  D a t a  - M e t h o d  2 

- I n t e r p o l l  Inc . -  

J O ~  i C L &  C C ~  c*t G, !~.h PK; I,, 
source K - ~ t o u ~  / ~ a t . 2  

( - Z Z  '$3 I 

Test No. 9 Run N o .  / 

S t a c k  d i m e n s i o n s :  6 O Y 7 4  i n .  

D r y  b u l b  
0 F W e t  b u l b  6 *  

.. 
Re l .  h u m .  Ojo Bw0 

2 1 
~ a r o m e t r i c  p r e s s u r e ( p b )  d911y in .  HQ -4 -4- t 
S t a t i c  p r e s s u r e ( P  ) -%  'J in.  in. ~g 

9 -- S c h e m a t i c  o f  S t a c k  
J ~ f o c r  + C . S ~ *  O p e r a t o r s  C r o s s  S e c t i o n  

. i A ,  , 
P i t o t  No. C  2L P 

P o r t  L e n g t h  
j S,CS so+ofl 

(20'b 1 
Tempera tu re  

(OF) 

.Zo/ - 5 4  

- 2 6 1  . 6 6  
: ? b : " . 3 ~ . / . ' . ? 3  

:39 / ' 7 8  

. 4 &  / $4 
- 6 0  / .81  , 

-47 

i /11f ) 
Ve loc i t y  H e a d  

( i n .  W C  

, 5 6  
' - 2 - f  / ;16 

. 3 f  

Traverse  
Point  
No.  

A-t / 6-1 
L t 

> 3 

t 

3 

Y 

I 
b 4 

C- r 

2 

- 
-- 

'I 
- 

Y 
f 

A 

G - 1  
1. 

3 

Y 

r- 
L 

2 5 

Y 7 
f f 

D i s t a n c e  
f r o m  

S t a c k  w a l l  

6,56 
( ? 17.1 -- - . .. 

. -- 5Z.90 .. . .  -_ 

D i s t a n c e  
f r o m  

End  o f  P o r t  

to - 

2% ' / q  
SJ >(B ~ . 

. 6 0  ,61 
- - . 6 6  

$ 7 4  

. B L  
. . - - - 179 76 

3 I- ' 39 
. 5 ~j 

- - - 4 5 9  

Y6 .oa  - - . . - . -- -. . -. . . . - 
$"is . - Zz .. - 

- 

9'12- ; / .. , I ?  - . . - 
. .- . t% . .. .. 

6 4 z . I  .% 

-- --- 

4. I - 
( - 1  

75v~ 72. -,? ~ 

. 66  

g r o  / .yL 

. . Y 4 .  

, - - -- .. - - . - 

-- - - 

- 

- 

, 7 7  

, da' 
Y 2  

- 2 6  
. $0 

. 63 
-72- . XY 
. ?b 

4 / +  

- - 

- -. -- - - .- - 

4 5 -  

, 74 

- 8 2  

a 4 4  
* 30 

+ 51 

* 6 3  
. 74 

8 9  

8 2  
avg. YZ" 



P r e l i m i n a r y  D a t a  - M e t h o d  2 . - I n t e r p o l l  Inc . -  

Job 4 / / f K/- 
i /  

~ o u r c r .  6' f ?  d 0 & D a t e  ~ - Z Z - ~ S  

Test No. I R u n N o .  ' 
S t a c k  d i m e n s i o n s :  25' ?/I( in .  

0 
Dry  b u l b  F W e t  b u l b  O F  

Re l .  h u m .  Ofo Bw0 O/o 

2 9 ~ q  in .  HQ B a r o m e t r i c  p r e s s u r e ( P b )  

S t a t i c  p r e s s u r e ( P  ) ' * ( ' I  i n . W C i n .  H p  
Q -- 

O p e r a t o r s  , / Z ~ ~ C K  LC ~ l n < <  

r 

t 
A 

S c h e m a t i c  o f  S l a c k  
C r o s s  S e c t i o n  I 

P o r t  L e n g t h  K' P i t o t  No. -Cp .- i 6 -  2L - P I  

Tempera tu re  
( O F )  

6 ~ 9 ,  I '  ~ 

fL / .w 
. a7 / . YZ 

-- 
a 

'7 

10 

R -  1 

- - -. - . . - 

- - . .. . . . - - - - - -- 
/ 

- -- --- -. 

-- 
-- 1 \ 7 0  , ' Y 

\by' ,' 3 " L  

/ - 5  = - 

I / 

I 

2 5 3 ~ l c  i 336 

( i f a o ) / 1 2 l  0 0 )  

Veloc i ty  H e a d  
( i n .  W C )  

-76 / ,  .- lf6 

T r a v e r s e  
Poin t  
No. 

.& -' 
L 

2 

'I 

D i s t a n c e  
f r o m  

S t a c k  w a l l  

- ,  .- 

~ i s t a n c e  
f r o m  

E n d  o f  P o r t  

'2 k?.~ .. 

3 .  - . . . . .. -. - 

Y-. i'i - .  . . .r ' 6 3 V V  ~ 

---. . . -. . -. - . 

-lL / . 76 - 

- 7 / yd  
.. . . -- - -- 

- 7 L  L . .- q o  

. .. - 79 / .. 96 



- - 

P r e l i m i n a r y  D a t a  - M e t h o d  2 . - I n t e r p o l l  Inc . -  

Job 

,J c'cf 
S o u r c r  , ~ ~ t ~ 6 . 7 L ; # 5  

Tes l  No. 
/ Run  N o .  

/ 

S t a c k  d i m e n s i o n s :  
"C yy i d  i n .  

Dry  b u l b  O F  W e t  b u l b  

Re l .  h u m .  '10 Bw, 
! 

i n .  H Q  B a r o m e t r i c  p r e s s u r e ( P b )  

1 g c  in. W C i n .  H Q  S t a t i c  p r e s s u r c ( P o )  
S c h e m a t i c  a1 S t a c k  

,) Sfoc;K + C s / ~ c /  O p e r a t o r s  C r o s s  S e c t i o n  - 
p i l o t  NO. LC P '- P o r t  L e n g t h  .- b-2:  - 8 3  

Tempera tu re  
(OF) 

T rave rse  

Poin t  
N o .  

A - 1  
L . ~- 0 / 1. )!i- 
3 1 . 2 0  / 1 . 7 - ' j  

Y f .70 / I , L L  
. .. - - - - - 

I ' -. .- .- ~~ .. . .. l . ? y ' /  IOYD 

b l . L 6 /  1 , Y I  

-- - I . --  I . s ' /  I , I 0  

- 

- 
. 

. , i . = r  

I($o>? /( 2 / 1 0 )  
Veloc i ty  H e a d  

( i n .  W C )  

, y L  ' . q o  

D i s t a n c e  

l r o m  
S t a c k  w a l l  

.A 

?r 
A 
7 

'I 

9 
10 

I /  

I &  

2 5  

0 i s t  a n c e  
f r o m  

End o f  P o r t  

- 

- 

avo.  

I 
~ ~ ~ -- I /.,b I/ 1, 23 

I . 

:,LC ' .!>:? 

I .  )h / l L j L  

j . 3 L  / ! .3G 

I ,  l . 3 0  

/.,L* / I - C Y  

/ . I D  1 i . s  

" b y  ) .qc 

SiG / 3 4 L  

-- 

- 

- 

4 5  



P r e l i m i n a r y  0.1. - M e t h o d  2 

- I n t e r p o l l  lnc . -  

Job 4 - N ~ .  8 K L +  
f i  . 'L /?do,+ cc D a t e  6 -  i 3 . h  b 

Test No. Z Run N o .  1 

S t a c k  d i m e n s i o n s :  2r TiY in .  

D ry  b u l b  
0 F W e t  bu lb  OF  

R c l .  h u m .  O/o €two O/o 
a !  

B a r o m e t r i c  p r e s s u r e ( P b )  in. Hp 

S l a t i c  p r e s s u r e ( P g )  -y lbA? in .  WC-in. Hp 
S c h e m a t i c  o f  S t a c k  

~~~~~l~~~ J ~{OCS -C c S ~ W X  C r o s s  S e c t i o n  

P o r t  L e n g t h  !.& P i t o t  No. c - 
P - ui 

s-r3,d3 6 - d Y . 0  

Travc r  s. D i s t a n c e  D i s t  a n c e  C/r3- /C 0110) 
Point  f r o m  f r o m  Veloc i ty  H e a d  Tempera tu re  
No.  S t a c k  w a l l  End  of P o r t  ( i n .  W C )  (OF) - 

, A - '  --- <'I ,79 l /IOU - I 



- I n t e r p o l l  lnc.- 

Job 
..! 

Sou ,ce  & , . h ~ , d v  j,., 122 D a t e  6 - 2 3 3 3  

Test No.  
' 2  

Run  N o .  / 
S t a c k  d imensions ' :  bo>7 '! 
Dry b u l b  0 F W e t  b u l b  

R e l .  l ~ ~ r n . ,  '10 Bwo 
.. 

B a r o m e t r i c  p r e s s u r e ( P b )  in. H g  
! 

-t--J"r 
S t a t i c  p r e s s u r e ( P g )  -y#  6' in. W C i n .  Hg 

Jb r /  c C ~ ~ ~ C J Z  S c h e m a t i c  o f  S t a c k  
O p e r a t o r s  c j  g r o s s  S e c t i o n  

-\ 
P i t o t  No. =c,, P o r t  L e n g t h  - Y 

G- ~ 3 . 3 3  ~ - r y ' 6 ' 3  



- I n t e r p o l l  1nc.- 

Job ~ > 4 / 5 2  
t 

Source /LIo /'Y 1 3 f ~ ; d P  ~ a t e 6 - 2 3  '* 
Test No. 2' R u n N o .  / 

Stack  dimensions': 4 g in. 

Dry bu lb  O F  Wet  bulb OF 

0 
Re l .  h u m . ,  '10 Bw0 /o 

-. 
Barometr js  S t a t i c  pressure  pressure (Pb)  [ P ~ )  - 3 2 9 1 ~  i n : w c i n .  in. ~g ~g A D.1 6 

J St0.X & c x u  Schemat ic  of S tack  
Opera tors  Cross Sect ion 

p i to t  NO. 21 cp Por t  Length - 6-23-& 6-LY.85 



APPENDIX D 

EPA METHODS 3-5 DATA SHEETS 

FOR THE MAIN STACK (ESP DISCHARGE) 



P r e l i m i n a r y  D a t a  - M e t h o d  2 

- I n t e r o o l l  1nc.- 

Job LC 8 C u 4  
Source "X . s b (  D a t e 6 - ~ 2 - . 6 3  
Test No. 1 Run  N o .  

! - 3  

S t a c k  d i m e n s i o n s :  g 3 A- in. 

~ r ~  b u l b  'xi13 O F  w e t  b u l b  ( 3 5  OF 

Rel .  h u m .  '10 a,,, 2 0 O/o 
' 9  

B a r o m e t r i c  p r e s s u r e ( P b )  2 V . 9 V  in. H g  

S t a t i c  Presaure(Pg)-s- ,kin.WC-in.  H O  S c h e m a t i c  o l  S t a c k  

O p e r a t o r s  ,s, S. d- D, f"t. C r a s s  S e c t i o n  . '/ 
P i t o t  NO. ZC - P o r t  L e n g t h  3 

Traverse D i s t a n c e  D i s t  a n c e  
Point  Ve loc i t y  H e a d  Tempera tu re  

No.  S t a c k  w a l l  End  o f  P o r t  ( i n .  W C )  (OF) 



Sample Log Sheet 

Job L,&C,L CcF-k c2 
d Sam l ing Location * \\\, s \ ~ * c  I( 

$-22-%3 (6 R~~ Date I 

Sample T ra in :  Leak check pretest :< 0.02 c f m  a t  15 in. Hg. (vac.) r$ 
p o s t t e s t : a c f m  a t f i i n .  He. (vac.) 

; 4 

lmpinger ! Condenser 

Integrated Flue Gas Sampling Data 
' >\ 

C i  T i  No. h Box No. .A Bag No. I-\ 
Bag Mater ia l  T~->,\w Bag Volume 3 1 ,  
Pretest leak check c o m i n  a t  15 in. Hg. 3 2 0 - P  No. 6 \. 

Time Time 

1sqo 

c c ~ m i n .  

(6qT 

I I I 

I 
I v 

Operator 5. ~(-3k-  3 2 0 - P  Reading -G8 90 v /v  





Sample Log Sheet 

LC \4i<i- C-! Job - 
Unit and Samplin Location 

P b:vSw' 

Date 6 ~ ~ ~ - ~ q  Test q C~II 2- 

Sample Tra in :  Leak check pretest : c 0 . 0 2  c fm a t  15 in. Hg. (vac.) . 
p o s t t e s t : O c f m  a t 6 i n .  HQ. (vac.) 

; r 
Part iculate Sample . Weights 

Type and Number Final Tare Difference 

. ~ .  

Impinge, : 0 Condenser .. . 

Weights 
lmpinger Number 

Final  Tare Difference 

Integrated Flue Gas Sampling Data 

FG Train No. - Box No. 'I Bag No. 2 
Bag Material ~ e L b  Bag Volume 44 2 .  L 

Pretest leak check O c c / m i n  at 15 in. Hg. 320-P No. 4 

Time cc/min. 1 Time cc/min. 

\ ? Y G  y OD i 

Operator '5, &(SO- 320-P Reading 57 7 % v/v  



L. 
Job L4- (4 i\;\$~ C-+ . O p e r a t o r s  S.O.  t O . M .  pitot  NO. 9-0 c,, ,T 5 C  
Source  &v WXL. - -  SLC(I Sampling Tra in  No. -.!?!- A H  fit Bar. Press. ?.L.Pf_ in.Hg. B 3- '10 . s wo . . 
D a t e  6-?-E3 ~ e s t  1- RII? A Gasmeter coeff .  Amb.Ternp.4)b0~ Nozzle No. ---- Nozzle  ~ i a .  d 5 2 i n .  



Sample Log Sheet 
' C  

Job (4 \ CCW~-* 
Unit and Samplin Location r %  \ Z \ ~ C ( C  

.ate 6 y3 Test 2 Run 3 

Sample T ra in :  Leak check pretest :<0.02 c f m  a t  15 in. Ha. (vac.) a 
p o s t t e s t : L Q - - c f m  a t s i n .  Hg. (vac.) 

i! 

lmpinger ? 0 Condenser [Ti3 

Q % \ w : b  

, Tota l  ( y w o )  . 

lmpinger Number 

Integrated Flue Gas Sampling Data  

FG Tra in  No. b. I Box NO. L/ Bag No. 3 
Bag Mater ia l  T~&\w Bag Volume 4 Q. L 

0 Pretest leak check cc/min a t  15 in. Hg. 320-P No. G 

- Weights 

Final  . 

Time 

I I 1 

Tare Dif ference 

I 7 4 6  403 
I 

\ 

cc/min. 

- 

\ 

Operator 7. (3(~- 320-P Reading < 8  O/o v / v  

( 3 5 ~  

Time 

I .  
Y 

cc/min. 





. . .  . . . . .  , . .  . . -. p re l im ina r y -  D a t a  - .M~thbd:Z:.~~.-::.:;'? 
. . .  . .~ . . .  . . . .  . , .. , ..- . . .. . . - I n t e r p o l l  Inc.-' 

Job Gc 5:4< cw+ 
-f?q Source - D a t e  G -  z ~ ' ~ ~ -  

Test No. A. R u n N o .  - 3  
S t a c k  d imens ions :  8 3  % in. 

2.40 OF 1q6 OF Dry  b u l b  

C -- I- Ol0 Rel..hum. O'O a,, 
i '. . 

29.00.  in. ~g . Ba;om;tric'presrure(P.')':x.." b.: 

s t a t i c  P i c s s u ; e ( ~ . ' ) . ~ O . ' / ~ '  in. W C i n .  H g  
. . . .  9 3 . M  , . : .  .O . o p e r a t o r s  5 

. -  A 
'+. . .  . . . .  . , . . 
.', . . .  , , .  . '  

. . .  . . .  , J .  . . > .  

' . , s F ( e i a ! i c . o i  s t i c k -  
. > . -  '... ‘ ~ r o s s ' ~ ~ c c i i i n .  . . , . 

A". , ;: ., ; . . .  . . . ES-~.  po'rt Length'  . . . .  . . .. < . . . . . . . .  I ~ i i o t  No. L C p  <._ . . :  . , , .  . . . . .. . . . 2.. 

. . 

. ,  
. 

. 

. - .  . 
. - i - , 

.. ~ 

.'. . . '; . . . . 

.. . ~ d ~ b c i , t ~  ~ e a d  
*' ( i n  W C  

~ . . 
0. ;p: ;. .  , . . .  

c .  . ~* . '. > :..:.'.G 2' 
0:. : , ,  

. . . . 
. Travcrsm . . . .  

. . - . t  Point . .  
. . ' . ! :  N ~ , ' ; '  . , ,  , . 

~ i s l ' a n c * '  
. . .  

* .-. f r o m  . .  
:Stack.waIt , . . - .. 

. . .  . . , .  . . . - 
. < ~ e m p o r ~ ~ t u r e  

:.! . .: (OF) ' v '  ' . . .< . , 
, . . .:-. -0 . . . .  

.,., . ' '  ' . . . 
.... %q6'. . . . . . .  

,~ , 

. 

. . ,.. . 
. ,- . .  . . .  

. . 

# 
d i s t a n ( e  . 

. . .  . .  . .  . . .  I ' r o ~ " . .  . *  
E.nd of portl.:",.-: 

. . . 

? '  ~ 2. , , .... 3 .  .,-ar::&;.: , .:oi.s;c..: . - ___I__.- ._.......__ . . . . "  , ~. . - - .  .. ,0'-.%.. 

I' 1 ... 

0. &?-. . . . .  -...-Li-v. .% . ,  , @:'CP. . . .  . . 
. c  , .  zqs. . . . .  . *\ ' 

*q5  , . '  
. . . . . . .  : . . . .  . . 

1 . .  

. . ,  

- . .  
, 

- -- 

. . b.. - .  , :.. 3.63:; . 

.;_ : < : . . . -- - . - . ~ 

. . . . . . . . . .  - .  , . . . , ~ .  ~ . -- -. 

I 
! 
" 

L I  

I 
I 
I: 
I 
I 

t 

, ' :  .C '7; 
, .1, .... .< .., ;., ; ."' '. 

.-/.3 .y .  

, .................. 
, , I .  ,. ' . -. 
. * '  . . .  .x .;s, . ..$%, ..... - - 

.z.(,s' . ., 
I 

8 - 6  - 
5 
7 
3 

..-' . - . - : 

. . .  . . . .  ;- . : ,  , . .  

...;:.... y......... I 
. , :,; ,.. 

: , .a,* , . 

?- 

i 
I 

-- 

-.  

... .... 

.. 

avg. 

- 

. . 

\. 

- , 

- 
- .. - -. . - - .. - 

-. .. 

, . . . - . 

-. .. 

-. 

.. - . . . . . .  - 

- -. 

- - 

- .  , . 

. . 

. - - . . 

-- 
- 

-- .- 

-. 



.... . . .  I '  :; 
.-. :::~ 

i'- * - *- - 
, . -  - . . . . - . . 

I ,  .~ . . ... . . .  - .- . . Sample Log Sheet 
'8 

Unit and Sampli ocation 

I Date - 3**3 Test A Run 1 

. . . . . . .  
. . . . . . .  . . . . .  . . . . .  - . .  . - . . . , 

. . . . . . . . .  . . . . :  5 '  . . 
I . ,  ..;;.:.;. , , f :~: . : .  . $ .  

.. 
, lmpiinger ! ' .  . CpndensLr . , . . . . 

,.* . . . , I  

. . .  , . .  , I .  . .  

. . .  
Sample ~ r a i " :  Leak. ch=ckpretest :c 0.02 cfm a t  15 in. Hg. (vac.) IZf. 

. .  I1 . *. 

-. p o s t t e s t : ~ c f m  a t z i n .  Hg. (vac.) 
. . . . ; j .  . . 

, . t 
1 

Weights. 
: Impinger. Number 

Final  Tare Difference 
I I I I 

. . . . ' , >  . 

I : .-, 

1'. Integrated Flue Gas Sampling Data 

FG Train No. I3 - I  Box No. A Bag No. 

Bag Mater ia l  d\# Bag Volume y 0. L 

Pretest leak check c c / m i n  at 15 in. Hg. 320-P No. 

:Particulate Sample 
Type and Number 

Time cc/min. Time 1 c c ~ m i n .  

I I I 

, . 
-Weights . . 

F inal  ! ' .Tare 1 Difference 

I .  I I 

I 

i . (+%./ ..<, 
Operator sC'7, 320-P Reading .3-- 2 % v/v  





Sample Log Sheet 

Job pI;> - CC-k-k 
=if uc.: L A P  kc  Y( Unit and Sampli2 Location 

Date 6 -  a . s ~ . ~ ~  . .  Test 7- Run 9 

. . :~ . . . , 

I Weights I: ;; . '  . . 
impinge?, Number 

:. Final Tare Difference 

I I 

Sample   rain: Leak. chekk   retest :* 0.02 c f m  at 15 in. Hg. (vac.) I -. p o a t t e s t : ~ c f m  a t s i n .  Hg. (vac.) 1 

" i j  .. . . ' I  . 

I I I 

Total ( ~ w o )  z13.<a 

.. ., 
, 1' .: 

Integrated Flue Gas Sampling Data 

FG Train No. H Box No. .A Bag No. 

Bag Mater ia l  . Te Bag Volume 44 0. L 

Pretest leak check -cc/rnin at 15 in. Hg. 320-P No. .6 

Par.ticulate Sample . .  . 

<-_I 
Operator , - c 320-P Reading -. . 90 v/v  

- - -  

Weights 1 - . 
! - .  Type and Number 

I 

Final ! Tare 1 Difference 

I I 





, . - .:,- -.:. >~ ..... . . ..... - ._, 
.'_ '- . . . . . .  . .  - - , ..;!..., L. ..? :.,. < +<.,- :3.-:t:.;r<--i, .a . ~ . . ; . . . .  . . . . . . . . .  *... . . :. . . - a  > _ i .  ,." . . .-... . . . .  ..... . - . . i7..=&.' .:.i ..., -..-< .. . . .  ..- . - .. ;l. j - - . *? ,-.. . 4.; , . ,, .:;. . -. I . .  * .; ' . . .  . ,  . . . . . . . . . . . .  , - .  . . , - . . .  < - .- .......... . _ .  . . _ . . . .  I . . . .  . . .  . . . :  . . : ':, . : . . . .  &,. ........ . , - -  

. . . .  .* l ,. . . . . . & . . . . . . .  
% .  . . .  . , . . sample. Log. shee t  .:. . . .  

'4 

.t Co- &i\L c-- Job u 

Y ' &t,& rka* Unit and Sampvng Location . . - . . : " -  .I 
oate 6 - 2.3'+% . , 3 ~ & t .  3\ . . . .  3 ,-: 

Run - ' 

. . 1 

, , '. . . . , . . 
... . . . .  , .:. ..I 

I Integrated Flue Gas Sampling Data 

I FG Train No. b - \ Box No. . Bag No. ? 
c Bag Volume Lj ,+ 

Bag Material l \ p *  L 

Pretest leak check 0 cclrnin at 15 in. Hg. 320-P ' No. 6 
I 
I' . . 

i s * m  ., . . 
s, 2 . . 

. . .  Operator C S k  320-P Reading 90 v / v  
. . .  I . L . .  : . r  

. . . .* 
,, . . .  : .  ' . . , 

0.213 ; . . . . .  . . .  
& 

S-OO46R 
-~ 



.- . 
J O ~  - O p e r a t o r s  S C): . *  , i i t o t  . Za ;' cP : C( 

. . . -. 
3 

. . 
Source  k Sampling T r a i n  No. -!$-..:' P . H .  ; m b  ' ~ a ! . . P i i t s .  ~ % O . Q L  ;n.Hg. B w o 2 ( - 0 / 0  

, . , . .  ' . .  . _ ._ :. 
~ a t e . 6  %>-Y 3 ~ e s t  A RU-I 2 Gasmeter  c o e f f .  A r n @ . , T c + p . u ~ < :  N O ~ ~ I P  ~ b ;  -s& Nozzle  Dia. Z G i n .  

h 

- (n te rpo l l  lnc ; . . .~ 3 .  
2 .  -- L--- I., L..~ . -. .. 

5-L 



. . 
Sample Log Sheet 

4! 

Job LC \ - c-+ * y 
U n ~ t  and Sampling Location 

& S k L  

Date 6-23rY 3 Test , Run 1 

Sample ~ ra ' i r i : . t eak  check pretest . :~0,02,cfrn~.at 15 in. Hg:. (vat;). . a. 
I - . . . . 

p o s t t e s t : ~ - ~ t m  at . (Uin.  Hg.'.(vac.) . : . , , . . . . . .  
: ~, -,* . . . . . : .  - .  . , . , . .  P .  i .:.. . " '  . , :  . .  . .. . , ., , .' , . .. , 

I 
. -  . 

I . - .  

. . 
. . .  . . .  - . : I . .  . ., .- 

. . I .::: . , , .  . . . .. 
. . .  

. . ,  . 

1 Integrated Flue Gas Sampling Data  

FG Train No. 6 - 1  Box NO. 4 Bag No. 1 

Bag Mater ia l  TC~\+ Bag Volume 9'4 ,l a  L 

Pretest leak check 0 cc/min at 15 in. Hg. 320-P No. b 
r 

Time ccxmin. Time 

-2030 
I 

c c ~ m i n .  - 

I . :  I 

1 ;  Onerator 2 0  S f  5 .  0 (94YI Y 320-P Reading c( % . '% v x v  

j 

A 



EPA M e t h o d  5 Fleld D a t a  --. Sheet 
,, .~ 

doh k %:$i C-$ ' .  !. 
. O p e r a t o r s  -35' ... ..+ . P 2  Pitot  No. a . . =P 

. ' r s l  
S o u r c e  * hh S4\dc - Sampling T r a i n  No. -...L/ A Hs 03: . . .:6al: ~ r c s i : . 3 . ~ E - . ~ ~  i n . ~ a  ~ ~ ~ 1 ~ / ~ l ~  
D a t e  &j - v 3  Test  -3- R U ~  Gasrneter coef f .  sere' ~ r n b . T e m p . = ~ . ~  , . ' ~ o i z l i  No: ' Nozzle  Dia. &=in. 

- In te rpo l l  lnc - . . . . d - -  _II ---.- - 5 - 0 0 3 7 R  
. 



Sample Log Sheet 
-a 

Job LC 'Aish C-k 
Unit and Sampling ,Location sd h'c '*Q* 
Date 6 - 2 ) - ? 3  Test 3 Run 

1 
t 

I 
. . 

,, Sample. Tra in :  ~ a a k  check pretest :<0 .0% cfm at 15 in.  Hg. (vac.) B.' .I , . L 

0 3 .  

p o s t t e s t : c f m  at&Lin: Hg. (vpc.) .:, .' .: . . . .  
I .  . .  

.> . , i f  ,- . , , . 

I " Wdights -' . j. ' 
' Paiticulate, Sample , . 

. Type. arid Number.  : -  Final I Tare. , . .. I - Diffeience 

, ~ . . > ' .  
8 , ;  

. . 
. , :  - 
I _I. 

:. . I . '1.. ' I  

. . . . 

.: . ,.. , 
~ .. 
' , .... 

.? 

- < , , ' . . ~  . ... . .. 
L . i  

. , . .?. .  i :  . . .  , .  . .  , . , : .  .. , . .. , .  . . ,./ .I ., . . 
b.<. :, $ -.:,; . .  . I.. . ,:: . .. . . . .<  .a . . i -  ' . . . ' ., , ; > .  . *  ' 1 .  ' ! . b .  . . , ~ ,  

. . ' , . .  7 .  
. ,, \ - 

, I  ,. i- .: . . _ . . , ' . I  , . , .,. . ~ . , . . ,  . . . , .  ' 
~ 

' 7  . . lmpinger ? 0 -. . ' Condenser .,k! .. . .  . . ~. . ., . ~ . , . "  . : , . . .  -~ 

I 
.~ . I 

. . Weights . . .~ . , . , ... . . 
lmpinger Number 

Final Tare I . Difference: - - 1  

' ! 

I I  

I r;/////////////h7///////////////////// ~ ~ 8 . 0  Total  ( V w o )  

Integrated Flue Gas Sampling Data  

FG Tra in  No. - BOX No. . Bag No. - '2 
Bag Mater ia l  -pZa \O- Bag Volume 3‘f L 

Pretest leak check c c / y i n  at 15 in. Hg. 320-P No. 

Time cc lmin .  Time 1 c c ~ m i n .  

V//////////////A 1 1 

% ? l <  
w - 

I 

Operator 5- a s -  320-P Reading s.1 90 v,v 





Sample Log Sheet 

J O ~  L e  &'fL ~ e n w ~ k  
Unlt and Sampling Location G'x hhCLL S ~ L C  
Date 6- ,3 -83  Test Run 

. . 

~ a m p l e . ~ r a i n " :  ~ e &  chbtkp;atejt i : . ' ~ 0 2  c f m  a t  15 In. Hg. (vac.) [gl 
-. . . .  . p o ~ t t e a t : r O ' ~ f m .  a t c i n .  Hg. (vac.) . . .  , 

. . .  . . . . . .  . . 
I .  . - .  . . ,,. . , % . .  i f  : . ' . .  " .  . . , .. . . 

. , . . . . . .  . . . . d, . . . , 
Part iculate Sample' %.' . . . .  Weights:. . - .  . . 

Type and Number- Final ! . Tare ! Difference 
. . I 

, . . '  . . .  It .  . . ... . . . .  . . . , ~ > .  . ' .  . - . ,. 
, , -  " t J c i . L  ' W\< k .  .,,.: '-; ? .  

. - ..i I ; .  . ; . . . .  . . ."  . -~ , . ,  , . . &  . 
. . : ..,. . I 3 . . . . . .  . . . . .  * . . .  . . . : . . . .  ~.~ ~ - .  . .i..':. - , 
.- 

, . ,~ , ,. < . . ., , 
,. ~ 

, . . - , , , ,  .I _ . . , . . I L  . . I .  

. . . . .  . . .  I I 
~..  

9 I . I a l '  cMn) ..'. . . . .  1 . . . . . . . .  . .  , , . . . . , , ,  . ~ .  . . .  ,. . . , . . . . . .  . . . . - ~. . ' . -  . . I . . . . . .  . . . . . . 
. . . . .  . . ,  . . - , ._. . i . . ... . . . .  

, -. :., , - .  A . . . . .  . . , .  
.# . . . . .  . . . .  

r l I . . .  . . . , ~ . . I  , ' .  . ....... . * ~  .. . ,  . .  ~ ~ 
,. . I *  . . 4 

, .  . I . C ' . .  , .. . . 3  - .,., ..i.. : 
. . .  

: . . . . . $7 
. . , . !. . ~ ': ' . . 

,, Ihpinger: . . ?,a Condenser m- . . . . . . . .  .,. . . ., . . ' .  '1 ' . . ~. , >  . . . . . . .  . . . .  . -. . , , .  -., . . - ,  . 
a, .' ~ 

I 
.~ . . - 1 

. . .  . . .  I 
. .  . . :. ) .  . . Weigh'ts . 

lmpinger fiumber 
Final  Tare ~ i f f e r e n c e  

. . 1 - 

1. Integrated Flue Gas Sampling Data 

FG Train No. (3% \ Box No. f( Bag No. 3 
Bag Mater ia l  7ck\0, Bag Volume 4 L 

Pretest leak check -cc/min at 15 in. Hg. 320-P No. k 

Time ccxmin. 1 Time 1 ccxmin. 

t5?//////////////A I 
. > 

I .  .. 

I 

I 

4 

Operator 5. C3f~O-b 320-P Reading 38 3 90 v / v  

I 
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; .,3,;.>:; 2 :: . - .'. . , . .;:" . . i . . 

. .- . . . . .  7 <. . 
, . I , _  ' 

, . ' .  .. . . . * 
,? ;.., , :; I :;,. .. * . :  . :. : .. I .  . . 

. ,  . I , . . *!  .: - . . .  
., . . 
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. . ? . . . . .  . . , . ' APPENDIX E 

EPA METHODS 3-5 DATA SHEETS FOR 

NO. 1-4 BAGHOUSE DISCHARGE 



-. . ..>d.& 
< . - . . .... . . .-. 

,. , ,. . 
. . ~ r e l i r n i n a r y  DatiT.-- Method.<2 " - . .~ . . - .  . - I n t e r p o l l  Inc.- 

Job 

sour.. Nr  l8v 1~;d'ikV D a t e  6 -  cL-*  

Test No. 
I Run N o .  

I 

Y @  " S t a c k  d imens ions :  in. 

0 0 
Dry b u l b  F Wet  b u l b  F .  

9 O/o R*:l:.hum. O/o Bwo 
. . 2 9 .  IV ~ a r o m c t r ' i c  p ressu re (Pb )  in. H g  

~ ta t ' i c ' :~ . ress ; rc  ( P  ) - - I  in. W C i n .  HCI 
0 

J S ~ O L K  -A c d a a  O p e r i i o r s  

. . . .  < 
, . . . 

. . . . .  
Schemal ic .o f  Slagk. . . .  .;. . . . . . .  . . . . C ross  S e c l f o n  . , 

I I , . 6 4, , , , : . . , . , , ' . ~  , .: ": , * ' . "  . .:, l y S i  . port Length  - p i t o t :  No. 6 "  . . . . .  . . .  . . , . - .  , 
~ , .  

. . . . . .  .... , , . . , . ? ,  - . . ,  , 
. s . . : - ~&ndb ra tu i e  ' 

. : .... (OF) . . .  
:, .~ . . . , . . ' . , . . . . .  . . . . . .  

. ,  . , .  ., ~ -, 

1 . 1  . . .  
> 

. . , . - , -. 
{ .  ~:. . ~ ~. 

. . .  *., . . . . 
. .  .!:';.' . .  < -.; ,. ' , .~ 

, . . > a s  .,. . . . . .  . . . . . . . . . . . . . . . .  
, . 
. . .  . , 

.' . . 

.,. , . ,  

'. . . 
-- 

, . , - .. 

. . . . . .  . . . . . . .  

~p 

1 1 / /. 2" ... 

17 17 q o  . 9 4  - - - . Y . ? Y  / / , I d  
I I 11 L / L . Y ~  Y.T')~ e 9 6  / ,?L 

1 9 I pr 4' 5. f r  y 6219 .t?o / .93 
ti, zb Y f L  q J J / p  .7L / / # P J  

L/ 
11 q b . 5  4931j . 2 0  / - 90 

tt 7c Y 7 . V  .!Tb 8 / - 96 

- 

2 5 avo. gyc 

1 

, 

. 

... .. . . . . . . . . .  

-- I ..... -. ... -. / 
  lo.^^ 11'1~ - 

/ -OJL I L .  SS 

tr11z .... - -. . 8 '  
I f.Qb 

.... .- .. 2 I ?e.. 
I L  2 q . / v  3 2  ' J 9  - .. - -- - -. - 

3Z.P - - -. - - . - 35 7/y 

I v 3 J h v 3  - .~-Z-'!L 
37.J'Y: ~ - --- - 

' , , ; r ( : / y ~ u .  :)'*. , 

;: ' v d l o ~ ' i t ~ " ~ e ~ , d , -  
.. ()in. WC).  . s...; 

, . . . 
. . . . . . .  

.. , qr/.: , '.,9"/ .. ~, 

Q / ;a6. . . '  
.l.:'t Q P  / ; / , lo  

': ~ r a v e r s *  . .  ... i~ . .  . . -;Point ; -' 
:%9.:; No: .: - ; 

A.:l , / g . -  I . 
. . 

- . .  z . L 

1. . ' a  . . .~ . 

" " l o  / I*.%: 
1,r.t / 1 . ~ 3  

/:-y2 / - y o  , 
7 - -. - . . - / -. - 1 (V.' . - 
/,YZ / /,qL 

;:+-/ -; , Uu 

I s ? @  / i d ? &  
r.30 / I . 3 7  

1, 2b / i ~ i y  
16 IC 3 9 ~ 7 c  LIZ 3 1 ~  

. -.. , Y . , '- y >' 

: .:-$:': ? g 
' , g,. : h 

Dis tance  ( .  
f r o m  

Stack  w a l l  

' ' 1  -53  
-'r.b<.-- 

E .id - . . . . .  -- 

, . ~ i s ~  an~;. 
. irom: ;, . 

Endo f  Port;.;'; 

Y . . 
. . 

Y '/P . . , . 

: (7/-j-,, - . - 
7 . 5 ~  .. . -. -. .. : ,j 3 ~ , 9 : . : . . ; : ,  ... - ;:;!,q@& / .  :,,.:,q. . . . .  - 

:,'y,.::./;,,y&./: ' . . .  , ,,-.2,0'. 

. I,?:? . / .  f ! 

5,r7 ... .. -. - - - - 

7.a l  
. . 

. .  . .  $1, a,. , :.? .- - - - - -. . , 

. /O. 





. . .  . . 

o 4 - x ; i ~  ,. 
. O p e r a t o r s  ..-JI?! cS,  ' ':'. - '  p i t b t ~ o .  6 .  C ,  d3 

1 -  ' .>.. . 
'7 s o u r c e  &~+*&& i n  a n  NO. - -  A H  B ,  4 i n  sw0-- Oto 

y -  / D a t e  e . b  ~ e s t l  ~ u l I  G a s m e t e r  c o e f f . h &  ~ m b . ~ c m p . , ~ ~ '  -Ndzz le  N ; : - -  Nozz.le D i a  L 9 7 i n .  

. . 

i 

- 81 
.4 c 

rn 
I 
w 

. .. . . .  . . - I n t e r p o l l  lnc - 
. . .. .--. ..<. . . S.0037R 





Sample Log Sheet 
t 

.lob /PA,& / $0, @HI/L- 
Unit and Sampljng Location Ha / - '/ dl/ a d ( &  

I -&z-l?l Test .I Run L 
Date 6 

~ d m p l e . ~ r a i n : . ~ e a k  . . check pretest :c0.02 c f m  a t  15 in. Hg. (vac.) a 
.- 

,. . . 
, , . . . p o s t t e s t : ~ c t m  a t L i n .  Hg. fvac.) 
.c I ': : '  ; j  ,. . , 

I ;  . . .,.. . . ..? . . . ., ?I . . .. ~. . . . .  , , . . - , .. l:. . .. . . 
; ., ..3,, . , ' 

* condenser' . :s' +. ..'L'.:l&pinger,' . . . .. 
, . ;  ' . ' . .  . . . : 

. . 'f. . 1 t Weights , . , . ' .  .. . . * - . .  . ! :. lmpinger Number 
,. .. : Final Tare Difference . 

Co e.r\-L 
1 B . Z - 1  o e a 

I 1  

1 V/////////////~Z~//Z/////~///J 
- .  I 

Total  ( ~ w o )  1 1  
,J>L : 71 $32 

1 Integrated Flue Gas Sampling Data 

FG Train No. 
'K - L 

Box No. 3 Bag No. -Z 

Bag Mater ia l  74'/- Bag Volume Y y  L 

Pretest leak check a cc/min at 15 in. Hg. 320-P No. 
7 

Time c c ~ m i n .  Time cc fmin .  

y u o  
I 

320-P Reading 

- - 





. . .  
. . .  

. 'dlu& ,/ J J ~  9 ki.1~ . o p e r a t o r s  .... ..-- 1: :... 1 . g ~ p i ! o t . ~ q .  . . Job- 
, , .: ti- ., . '*, ., ,, - 7 '  a, 

Source  N O  1-9 od&-.- Sampling Train No: -.-.AH '..;..,; ~ir:~e;es,:-.-.--, jn,Hg. Bwo-- 
' , -, : ,. Q ,  ;.;; . . O/o ! . :1 . . . . .  ... :., 6 - t z -  fh ~ e s t  4- R U ~  2 ' Gasmeter coeff:. , b t h ~ ~ e n i p . - O ~  'NolTl4 N ~ . - -  Nqrz le  Dia. --L in .  D a t e  . " . . 

, . I >  

. i 
, ' . ,  

. 9 .  ; I ,. 
, I $  

,.' i : ,  
: I  . . . .  

, , 

. . . < . s t  . . .. s. . , .  . 
. - ,;a : : 4' ... 

' a ,  
'i, 

/ , '. . 8 ,  . , . - .# . 1 I 

. . ..$ 

,< . I! 

. , ..... . . . . .  , , ,  
1 

, : 

, , 

. . . ; I , .  
" ,<.',! 
. . i  . > ". 

' ,  ' 
I ' . J :  . . . , . . . . 

j'.l '. 
"I ,. . 1, . , .' . . .  

' ;':. ... .:;;, , ; 
1 , "  :, ' 
:. . ~* ( 7  

, . 
. 

, - 
> \ !  

. ' I, . . .  . ,,..., . ' . I . :  
::, . ,  , . . 

I 
. . 

, , . . . .  . . .  . . . . .  .>  , . 
. . . , .  - . : , 

., . , - .:. . ... I .  . 
a ,  . , . .  . . " .  ' . . . . . .  I ( . . . ~ 

. . ,  . . 
, , ,  ' . ~  ' . .  . . .  ..... : I \ .  ./ . . - . . . . .  . . .  - a yh= v 3 s < 3 1  - .. . . .  . . ,  , . rbk - - .  . . . . .  . ~ . . . . 

. . .  3 s . e ~  - I " ~ ~ ~ ~ o I I  inc  7-< ' ,. . . . .  ' .  . . .  . . . . .  , & ,  . - .  I . .  , .. , . 
S-0037R 

..A LA.':: . . . .  .&-;A".: LL -.-;A. < ' .  ---- .. -1- . . t. 



.- , . 
Samole Loa Sheet - 

'4 
7 C .lob kl; ,& h a t  - A )L 

U n ~ t  and Sampling L o c a t i d  N3 / Y R'7q 4 0 ~ ~  

I Date 6 - L L - %  ' ~ e s t  % u n  3 

Sample Train:  1eak.chsck pretest :<0.02 c fm at  15 In. Hg. (vac.) 
-- . . , posttept:&cfm a t L i n .  He. (vac.) 

. . .  , . . .  , . . 
. , i f  . . . "  

I 

Total  ( y w o )  1 2 0  . 

. . 

! 

1. Integrated Flue Gas Sampling Data 

.,. 
. . 

.., . . . . .  " .  . . . . .  V .. i . .: . . . .  . * . :  . - 
, ' L  . . . . . . . . .  . .I . j :  . j 

, - .& . . . . . .. , . . .  . . . . . .  . . I  . ,. . . A  . . , , . . 
. - . . . . . . .  . .  ,.. , . i ;  :. . . . .  . . . . . . .  . , .  . . . . 

. . . . . .  . . .... 
. . 

, . . , , . . , . . ' . . - ,  ,. . . . . . .  _ . 1  . '  . . , ., , . ' .  
, lmpinger ? . . endenser  @ . -. .:- . . . . . . . .  . . ,.-- .. .- . , . . . . . .  . . . . . . , . , . . . . .  

FG Train No. \? - Box No. Bag No. 3 
Bag Mater ia l  f k d / A A  Bag Volume '/'/ L 

Pretest leak check c) cc/min at 15 in. Hg. 320-P No. 

I 

Time 1 c c ~ r n i n .  I Time 1 ccjrnin. 

/ 9 z r  W//////////////A 
. . 

t 
320-P Reading 

I: lmpinger Number . 
G n d v w ~ n t .  

I3 r d ,  

'.:,,/eighfs 

Tare 
. . 

Final  

v6 1 o 
I - ,  

1360 I Ilk 

:. ' .. Difference ' - 
36'  

, , . 

14 







EPA METHODS 3-5 DATA SHEETS 

FOR NO. 7 BAGHOUSE DISCHARGE 



P r e l i m i n a r y  D a t a  - M e t h o d  2 

- I n t e r o o l l  Inc.- 
~~ - 

-c 
J O ~  /e-htrX er%YruPLa. 
s o u , c  . J ~ 5 P ~ - ~ ~ L * ~ ~ a t e  6. -~-3-%'  

Test N o .  2. Run N o .  / A 
S t a c k  d i m e n s i o n s :  2 $ y// in.  

D r y  b u l b  O F  W e t  b u l b  OF 
.. 

ofo e 0 
R e l .  h u m .  W O  

10 0' IJ ' 
in. Hg B a r o m e t r i c  p r e s s u r e ( P b )  

S t a t i c  p r e s s u r e ( P  ) 3 . 3 t  in.   in. HQ 
Q S c h e m a t i c  o f  S t a c k  

O p e r a t o r s  
J , . i d 4  .4C. 3+4"X C r o s s  S e c t i o n  

5 9 ~ '  c3 P o r t  L e n g t h  - P i t o t  NO. 6 c p  - 

. T e m p e r a t u r e  
( O F ) .  

. . 
, . . .< . : ;!, 

. ~ 

. . 
.. . . . . , 

:. .y ' Ic : ', , 1 - 3 6 .  " ...,. . . .... . . ,  . * % 

,, . ,: ..' ',. 
. . - - --. . . 

. .. . . " e l o c i t y  Head.. 
( in .  W C )  ., 

- 2  . ,;,yo'. : . , , . 
. .. r , ? 7 .  

Traverse  
Point  
No. 

b;- I 

L 

D i s t a n c e  
f r o m  

S t a c k  w a l l  

S Y  
t . 7 3  

. -- - . . . - - 

D i s t  ante"-' 

- f r o m  . . 
End of P o r t  '. 

. . 6 ,  ... ,.. 

7 ' ) ~  



Sample Log Sheet 
t & J O ~  L c A , ~ ~  / ~ 1 4 '  h' K/h 

Unit and Sampling Location Kt- '7 GA d ~ a  
I Date 6 - L z  -n Test 1 Run / 

Sample Tra in :  Leak check pretest :<0.02 c f m  a t  15 in. Hg. (vac.) @ 
-- 

p o s t t e s t : O c f r n  a t  &in. Hp. (vac.) 
i j  

Condenser 
' ' 

lmpinger ! 
. .  r . . ." . J 

Weights 
lmpinger Number 

F ina l  I Tare Difference 
, - 

~ 0 h 3  e a  54c I 6 p I b 6 S' 

1. Integrated Flue Gas Sampling Data 

FG Tra in  No. 3- Box NO. 5 Bag No. I 

Bag Mater ia l  f d / o -  Bag Volume V Y L 
7 

Pretest leak check 0 c c l m i n  at 15 in. Hg. 320-P No. / 

Time c o m i n .  1 Time ! cc/min. 

/ 6 W  WU//////////A 1 

F-Z S-0046R 

/7 t9 

I 

. 
u 

Operator 320-P Reading /6, 7 90 v;v 





Sample Log Sheet 

Led.44 / d o .  R / i l  

Unit and Sampling Location C &;7 J//o&+ 

Date 3 -rest t Run Z 

I - 

. . Sample Tra in :  Leak check pretest :c0.02 c t m  a t  
-- 0. I . . :  

p o s t t e s t : c f  m 
. ' . j  

. ~ .  , . . .  . . . . . '. . . . . .. . 
. b  . , .  i , .. . .  . , .  . .  . . 

. . . . 
. . . .  

: I  1 0 .  Condenser . , ~ .  . .. 

...: , 
- ..: 

I , 

I I I I 
Total  ( Y w o )  t??'////////////A I /  Y 9 . 

. . - .  . ~ .  . 

I Integrated Flue Gas Sampling Data 

' Particulate Sample 
Type and Number - 
F , f f v r h b .  7717 

I . 

g - L  3 
Bag No. 

z 
FG Train No. Box No. 

Bag Material f&- Bag Volume ~4 L 
0 

Pretest leak check cc/min at 15 in. Hg. 320-P No. 7 

Weights 
Final 1 Tare 1 Difference 

, 
Weights 

i inpingei Number 
Final Tare Difference 

7 

C o n d ~ ~  s - f ~  I 7 

Time c c ~ m i n .  1 Time 

I 7JC' 
yo0 

cc/min. 

~ ~ 

/9f 7 

Operator n & ~  320-P Reading / .T I  ~'o v / v  

I 
I 

44 

* 

- 



= . D = u  
EPA Method 5 Fteld D a t a  Sheet  -. - ,  

. . . .  
~ o b  f 0 .  erato tors _..J:.S-~.$&-~? . '  ' ~ i t o t . ~ o .  : 6 ' ... . . 

I 'EI53 
6 , . , '  7 '  ' ..(.f,b.:. ,. . ' , .  . ' * C~ 

s o u r c e  - L & z L ? 7 + / 4 . f .  
U '  . . . 

'0 o/, Sampl ing T r a i n  No. ---;L .AH;-, ar..Prcss. J.q_!b in.Hg, Bwo-- 
2, -0 z : . D a t e  6 - 2 3  -F 'rest I- R u l  Gasmeter  coef f .  E ! 4 m b . ~ e r n p . q  F Nozzle No. 3 Nozzle  ~ i a .  'L!L in. 



. . . . - . , . .  - . . - .  . .  v.1 i . _  
. . .  . . - 

Sample. L o g  Sheet 
'C  

J O ~  ~ r d / J  / K /  I 4. 

Unit and Samplirlg Local ion Nu 7 R// oL+tl& 
Date 6 . 2 3 %  Test 51. Run 3 

Sample Tra in :  Leak check pretest :<0.02 c f m  a t  15 In. Hg. (vac.) Ed 
0 p o s t t e s t : c f m  a t x i n .  Hg:(vac.) 

i j .' . 
. . 

integrated Flue Gas Sampling Data 

. . < ., . . . ,  . . . .  ,... . . . . t i  . , 
:.; * . :  . < . .  ' .  ';., . ,  ,. . , . ' . '.' ' .., . .  ........ . . . - , .  y, . . - .. . ~, .. ..- .. / . -_ ~ . . .  _ . ,, . . P . . . . . . .  

I.. . . . . . . . . .  . . ' . :* I 
lmpinger ? Condenser . . ,  . _ I  + . . . . . . . .  . . . .  . . . - : . .  . . '  .. ' . ,~.. 

Box No. 3 Bag No. 
3 

FG Train No. 

Bag Mater ia l  Bag Volume y 4 L 

Pretest leak check 6 c c l m i n  at 15 in. Hg. 320-P No. 3 

r 

Time 1 c c ~ m i n .  1 Time c c ~ m i n .  

I 71~' V//////////////A 

. . . . . .  . . . .  . . . . . . .  . . .  

I V I I 
a / '  

Operator 320-P Reading /6.c 90 V N V  

. . Weighta' . " . . . . .  . , , 1 -1 
i lmpinger Number 

Cafir)rn<er 

0 r ; t i  ,b 

.... Dlfference,~. . ;. 

. d .  ., , ' .' 

. . . - 
2 .  , - . . 

,. .,. . 
. . .  Y 3 

Final 

06 

1233 

. . . . 
Tar'e . - . _I. . 

b 

1290 



~ p n f  Co . . ~perq to rs - - . J .S .CS_ - : -  '~ 6 . ' c p a 3  
. . 

Pi totNo.  . 
, ... I. : .  

Source 
- . . ...' ~9 ,i' out/& -- Sampling Train No. -.c- & H  +.-- lG6  : ' E ~ K : ~ ~ ~ S S : ~ . _  0 #nlYB : B w o x -  

% " .  D a t e  &23 -% Test -- R U ~  % Gasmeter coetf .  1,00ij/ :~rnb.~etbp:%P~.- Nol*le ~ 6 1 . '  7 Z,'  : ~ , N ~ Z Z I ~  ~ i a . ~ ~ ? ? i n .  
_-2: . .. , 
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. . . . .  . . . . I: '. . . . .  . . . .  , "3 r C:, . . , . .,, .;,i . . / !  , . . ' .  . . . . . . . .  I .  ' 
. . .  . ,. , ; . . ;'- " . '~ ! - .  . . . .  . . ,  . . . . . . . .  . , . .  

, i, :. . . .  .. - 1  . . .- '. . . . 
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I 
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.I 

., .. , ,, 1 . . . .  ., h .  > : :. , , . <  . . . . "  r . I . .  , . , . . .. . . .  . . . . . . . . . . .  .I . . .  APPENDIX G .. , . . ' 1  
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EPA METHODS 3-5 DATA SHEETS .* 

FOR NO. 11 BAGHOUSE DISCHARGE 
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, :. 
Pre l iminary Dal.: - Mcthbd.  Z., 

. . .  . . .  - I n t e r p o l l  n -  
'C 

Job Lth ,;I. - AjoaY /;I," 
s o u r c r . ~ ~ ' ~  tj7d 6 c J - 0  Date  (-23 3) 

Test No. 3 Run No.  I 
Stack  dimensio-ns: 2 s. 71j in.  

Dry b u l b  O F  Wet bu lb  OF 

0 
Rel.  hum. , '10 Bwo . . /o ' 

.; . 
Barometr ic  pre¶sure(P,,~. . . .  in. Hg 

i:.'.' in. W C i n .  rig- Sta t i c  p r e s s u r e ( P  ) . -  
g 

j j f i ~ y i  C S ~ S  Opera tors  

4 
. . .  . . .  : ..Aog . , :. , . . . . . . . .  

.... 

. . . .  . . 
' 

. . . ~ c h e m a i i i o f  Stack.  ,, - :, Cross-.Section.- . , ' 

1 

. . . .  

i 

c &'/y..:. - t,, . - . ; , .: ,, . . ' , .  ;.,.; : 
... p o r t  ~ e n g t h  - Pito t  No. -Cp . , . .: . . .  

' I  . 9 2-12 . . 

1 0  .. . -~ 
< 

u 
. ..... - .  . .- .... . 

- 1L ZJ-a x.1 .. 

B- I 
2 

- -. - -. . 
3 - - 

. _  , ' . . .  
. ' . . , '. , . . . ~. 

' Tempa i r l u re  
.(OF) . :, L ;  

*; : ,, 
. . . .  . . 

I ,,, ,:. . . 
. , .  

. . . .  . . . . . . .  
,I . . . . . . . . . . .  

* . . . .  
. ' , . 

. . . , . . . . . . . . . 4. . I .. 
.- . t 

. ~ .  ,.. . . 
-, . 

. . . . 
, 

. . . . . ~ 

. . .  . ~ 

. 

. 
Traverse 

Point. .- - -  
, ,  No. ;, 

. . 
' A - 1  . ,' . - .  

. 

. , . .  i . :  . . . .  , y . j . .  . . . ' .  
, v e l o c i i ~  H e a d  
: ' ( in.  W.C).:. . 

, , , 
. . ' 

. . 
, .. ,Distance . 
. . f r o m  . .......... S lack  w a l l  . 

. . i' V -- - 
G , < , * I ,  ' I . ;" . . . 

. . .  . . 

. i s t n .  . . 
, f  ;om ' ~ .  

. . .  End of .. Por t  ., ., 

6 j t v .  ', ,, 
. . .  i.. . . . 8 . , % ~ < .  ........ 
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Sample Log Sheet 

Job L c ~ / ~ / .  / N s  . J' &YL. 
Unit and Sampling Location J o / 0 c j i 3 -  
Date 6 - Test 7 Run / 

Sample Tra in :  Leak check pretest :<0 .02  c f m  a t  15 in. Hg. (vac.) a 
- 

. . . . .  

I ' 
posttest:&cfm a t L i n .  Hp. (vac.) 

i f  . . .  . . 
-# 

Particulate Sample,- Weights. 

I Type and Number. Final I . Tare Difference - . . 

F, /kc f& I 
I I 

. . . . . . . . . .  ... . .... . . . .  . ' " . . ? . ,I - 
b . Ihpinger ?: 0 condenser . . . . . . :-..' . .":  I/ . . . . , . 

. ., . . . . . . . .  . . .  . . we ights  .I . 
lmpinger Number 

Final  1 Tare Difference 

Con d e n j e t *  6 L 1 5 6 t 
I 

Total  ( Y W O )  9 y 9 - 

Integrated Flue Gas Sampling Data 

FG Train No. 
g - L  

Box No. 3 Bag No. I 

Bag Mater ia l  ~dlb- Bag Volume v q  L 
0 

Pretest leak check cc/min at 15 in. Hg. 320-P No. 7 



EPA M e t h o d  5 Fleld D a t a  -- Sheet  
' ? .  , 

j o b  L/eh5qj) -n/c 0 8 &,A1 . o p e r a t o r s  J.> J C . ~ L - _ -  . . ., * Pitot  NO. .. 
T 

6 
'=P 

,25"3 

,,*. a! . ' 
10 o/, S o u r c e  -L%-.!?&dk&__ Sampling Trair i  No. d-- .*nP press': in.Hg, 

Bwo-- 
D a t e  k-8, ~ e s t  x- R u ?  Gasmeter  c 0 e f f . M  Amb.Tcrnp.=~ N O ~ Z I ~  ~ d .  7. ' A  ' ~ o z z l e  Dia. 2 f L i n .  

. .:. . , 

- .  - In te rpo l l  lnc - 
. - . . . - -- - .. . . . 5-0 



Sample Log Sheet 

J O ~  L P ~ , ~ L ,  ~ r rn /4 f  / d d  2 K,i- 
Unit and Sampling Location N3 I /  L?k od/eh 
0ate (7 - Test 7 Run 

Sample Tra in :  Leak check pretest : c 0 . 0 2  c fm at 15 in. Hg. (vac.) 

post tes t : .ObJcfm a t x i n .  Hp. (vac.) 
. . I  

- ~ ~ ~~ -~ 

'particulate Sample Weights 

( , ,, 

~ r b e  and Number ' Final 1 Tare ! Difference 

~ / / A r *  3 J - L O  I . I .  , 

, , 

. . Condenser . 

I Integrated Flue Gas Sampling Data 

6 -L 3 2- 
FG Train No. Box No. 

Bag Material 6'4 10 Bag Volume L 

Pretest leak check 0 cc/min at 15 in. Hg. 320-P No. 7 





Sample Log Sheet 
-€ 

J O ~  4 ,  -fin P kj'!L 
Unit and Sampling Location . H d  11 oufLILL 

- C 3 . m  .. . T ~ ~ ~ .  Run 3 Date 4 

. , 

,Sample  rain: ' ~ e a k ~ ' c h e c . k ~ r e t e s t .  :c 0.02 c f m  a t  15 in. Hg. (vac.) @I , . . - 0. ' 8 . p o s t t e s t : c f m  a t i n .  Hg. (vac.) . . . 
, . ,.j ' ' . , 

, . . . ,.. . . .. ~ . .  . . . . . I,: ~. . . . 

I .  .. .,. - ':,. >'.  . ~, . < .  ' 

Integrated Flue Gas Sampl ing'  Data  

FG Train No. B - Box No. - Bag No. 

Bag Mater ia l  'fcdlC5-1 Bag Volume ?q L 

Pretest leak check 0 c o r n i n  at 15 in. Hg. 320-P No. 7 

1 1 ' 1 I 1 
Operator 320-P Reading, 1 7 . )  O/o v / v  

Time c o m i n .  Time 

23 $0 

< 

cc/min. 

. 



€ P A  Method 5 Fleld Data Sheet  --.- . . 





SAMPLE DEPOSITION SHEET 

- 

- ..... .. .... L>:h74 f ~ t v + ! k  - s i t e  / N ~ . ~ ~ ~  -a c ~ ~ / S S ~ % ~ ~ ~ ~ ~ L  

Team Leader 'L C 

, s & ~ , A  P r i o r i t y  

I Date Sub~~ti tfed: ' '6.122 1 Y? 
I .  0 

( Source Information 

1 )  Type of  source :  - /7 Boi ler  -- /7 Asphalt Plant  - 17 Inc ine ra to r  - /7 Other 

2 )  Fuel: --- // Coal 1-7 Wood - / 7 G a s  - /I Oil - 1-7 Othcr - --- 

I . . .  3 )  I s  ;ample f o m b u s ~ b l e ?  - /I No - // Yes 

4 )  Does sample need spec ia l  des i cca t ing?n  No . - // Yes I f  y e s ,  explain 

5 )  I s  p a r t i c l e  s i z e  a n a l y s i s  requi red  ~7 No Yes If y e s ,  how liiany r u n ( s ) ?  

run preference 

Test NO(.S ) . / Nu~l~ber of Runs C o ~ ~ ~ p l c t c d  -.- 5 
I 
I 

. .  , 

I 
, . . . 

<'.,, 1';. 
. 1 
' .* 

I '  
I 
I 
I . 
I 

Date 
Analyzed 
--- 

. . .  . 
. , .  . , .. , 

I - 

Other Inforniation o r '  
Special In s t ruc t ions  

. . : 
, . .  , . 

. . . . .  
. . 

, . 
. . . . . .  . . .  . . : -', 

. . . . . .  . . . . . . 
. . . , 

. . . .  . . . . . . .  , .  . 

. . 

8 

I 

Analysis Required 

- /7 As i e r  EPA 5 
/7 - 
. 

. . . 

/T As per E P A  5 - . . . . .  
/ ? .  . . . .  - 

. . 
~. 

. . 

- /I Organic 

/7 Inorganic - 
/7 so, - 
Other: 

k& d L O 5  

. . .  . . . . . . .  

lo; of,': 
Samples.: 

. : - 
.. 

, A' : ,' I .' ' '.., ..,,' . , . . . .  

. ,  ;:3, ,:; 
. A Z .  " . . .  

. <  . . .  

. . I .  . . . . .  ,::. 
. . : . . . 

, . ,  . - . 
: I ; + .  : . . .  

, , :. . . ,, ,.- . - . ' . " I . :  . .... 

. - .  . . . . .  . - 

.:,... . ... :.. 
, 

,.;. 

P 
0 

. 0 

. 
. .  . ' )  

:.;Type..o'f Samp.i'e : - .. . . .. . . . . . . . .  
, 
,. -probe . .  \,lash . , ;. . . . 

2 
. . . 

. 
I . , I  4 .  4 .~ . . . .  , . L . .  . . 

. . . . ,  .. - . . . . .  . '  ,. ,. . . . . . . . .  
( ~ j  iTter~:.. : :. :. : ~ ,  

" m'4" g las s  , f i b e i .  . . .  , ... . . .  
. /7. '~-tdinless:.ste.el  - .- 

t 1: ./ : E R ~ -  - '. - 
, . - 

~ 
. ~ , ,  

4 

' Net: t a t i h  . . .  ' 
, 

. . .  . . 

~ r s a f  
1 - 

so2 

Fuel Sample 



.-.-' - .-.',. L , j - a , - , y , ' * =  

(EPA Metnod 5 )  Probe 'dash. . -  . , ,  ,&a & .. - - 
I . - . . . ~ r a v i m e t r i c -  Anal . ys i -s lLab-  , . . . . . . ~ .. . .  . 

D a t a s h e e t  ~. ' : 

- 
I - Specla1 H a n d l i n g  Required 

Cll?interpo~~ . < L ~ ~ J S A O .  6033 

I -4- Date 6- ~ 2 - 9 3  
C i t y  S ta te  

t v a p o r d t i n g  ~ { s h  NO. , 9 ;- 1::::: Ma:. :&& T+f.acr Jlti ? ! Volume ' of  acetone -- 1 s  I 

I Test S l t e  4 
? a. Tech 5 0  Sample type  i 

Test/Run ;Lt i Remarks: 

I < I - o f -  

E. D i s h  Tare W t .  /03, $?2 3a2 
E. Dish T Sample W t .  /03,261f?q c 

Com~nents 
3 

1 

8-  RESULTS. 



- ~ 

. . . . -  (EPA,Metnod 5)LFi ; l Ier  . 7 - - ,  . .  . . . . Gra7irnetric-.An; l,ys-ii 'Lab-" . . . . . . . . . . .  . . . P. . . '  . . . . .  U a l ; ~  Sheet - -  . . . 

'C FR .- 42(160)  

Date  o f  A n a l y s i s  L - 2 3 - t i 3  

Techwi c i  an' PC(/ . . 

I 

- RESULTS: t 



., .. LG b Y - L - ! ~  VY.  d,, ,: i ~ p  3 /CC, u . .  : - / 
I I 'A $4l-'ll IOI) ', 

. . I : -  , .  . 
1.11~10I~A IOI?~ I(l.1 '(11.: I 

. za2 6- 50 
'C 

~:ll!~lllAli't 01 Ol<c.fi.l I I A  IA 
hc I,J 6-2z-r3 

I, . lob: ~ r h r j t h ~ ~ ~ ' ' ~  

I I i i i : ~ ( u . 6  rqain SfPc'c 
Samp I i ng Da te  : 6 -rr-g3 
i \na Iys i r ,  1 7 i t c :  6 - 12-%? 

I 
. .Teclin i c i an:  - r 2  

: ii , .  . 

Form #L-200 R 
11-4 



' f 

I l a l o  o f  Ai ialysi: ;  L - 2 7 -  K 3  -- I ' r o j o c  I- Nurr~ber 

T e c h n i c i a n  #I&,/' 

.4. 2 7  J ~ O G '  

Sample Vo i .  CO 2 02 

Ze io '  Pt: 0' c c  
. . - COzRD - 0 c c  O Z R D ~ C ~  

J O ~  4 - 6 , c ~ I I  AIv Date , ' 6 - 2 2 -  g 3  . . . ., . . . . . . . . .  . C O Z V O I Q  c c  O ~ V O * C '  . . .  C l t y / S t a t e . .  
. ,. - 

, ' . . .J/NI . : . . .  . . '  . Source . . 
.simp'... & I .~OO& - .  % coz B % 0 2 d / . k )  ,. - 
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, .~ . C :. . 
. . 

' .  1. .'.- . , . -,coIvoi: ' CC.  GVO I.. cc 
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. 5 . ~ " ) ,  o f  - -- l:!JLO I I<TEGRI?,TED & 
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1 )  Type o f  s o u r c e :  - /7 B o i l e r  - /-7 A s p h a l t  P l a n t  - / i  I n c i n e r a t o r  - fl Other  8 h  
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1 7  

/7' Organic  : 

/7 ~ n o i ~ a n i c  
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Date o f  A n a l y s i s . 6  / f ~ / ~ l  
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. . .  . . .  . .  Sample type. :: - 4. : ~ e c h  I. . ._ . . 
1 :.. I 
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Tes+/Run * . 
I ... - of . . - 

--- -. 

Comment, 
',,. . 3 

. . ,. 

_ _ _ _  ... - - - . - - - - 

I - 
/. . . 

RESULTS: . . . ,  . ?:. , 



(EVA Method 5 )  F F l t e r  
G r a v i m e t r i c  Ana lys is  Lab 

Data  Sheet 
f 

FR - 42(160)  

Date o f  A n a l y s i s  Li - 24-Y3 

--- - - 

f . . 
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I ! zero p t . 2 0 ~ ~  . - c o z ~ O 3 z d Q c  - o~RDJK,@c - 
. I . . , .  . . . ,  . C o 2 v o ' l ~ ~ & c  . o 2 v o  l p P c  : 
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> S p e c i a l  H a n d l i n g  Requ i red  ' 

< Q C ~ < ~ U -  d3 7 6  ? - 
F i  l t e r  No. 358s- 

. F i  l t e r  Type yl'& ; 

. . , , 
.. . . . 
. . , . F i  l T e r  Ta re  W t .  8; 6 'IfF9 c .  
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I %c $ c 0 2 G i 3  Sample type /& Tech J-J ; 
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IOWA DEQ CEMENT PLANT AND PC EQUIPMENT 

OPERATING DATA SHEETS 



. , .  . - 
a' . _ .%.. . . - . . 3 .  -6i'-3q -[j . . , .  <. 

% . I  . i  

' t ~ARTICIJLATE EHIsS~ONS TEST REPORT 
V A / L S , ~  

L CEHENT PLANT OPERATIIIG DATA 

&I&. &W&UD C k + i ~  Run No. 
1 

I Ovncr 

Ki ln  No. 6 Date 
3 2 7()/ ) f.', c; 

. . 
.. 

4 ( @ . ! Z A E ? ~ T ~ I  : I -kYpe of  -Kil&:: Wet Dry. . .  . . . . .  . . 
/3.0 , f t .  . . . . . . .  ... k i l n  Diameter  . . . .  I '  1. ., . . . . 

. . .. , .:.. . ... . , . :, ';.. ..' I .  / 

. " @b. . , .( '. 

pJximum C o n t i n u o u s  Ki<n Feed Ra te  ( & n u f a c t u r e r ' i ' : ~ a t i n g )  . t o n s / h r .  . . . . . . . . .  

I 
. - .  

. . . .  150. . ' . . , . . 
~ p p r p x i m a t e  K i l n  Speed a t  Above R a t i n g  . . : . r e v .  I h r .  

7/477.,n .DArE):-:~:,~~., .::.,:j': -. ::-. ' 
' ~ i i t o r i c a l  A v e r a g e  K i l n  Feed R a t e  t o n s l h r ;  

. /35." ' ? - . . ' . -  . .  , .  

( . . . . .  : , t i i , s t q r l r a l  n a r i m u ~  ~ i l n  Feed Race . . ' , . t o n s l h r .  .i 
. , t.. .. , i . , .  ' 8 .  .............. .A . No ', : : . : .. ,",:,. . .  , r :  

. . .  :~'. . " i ~ s u f f , ~ ~ t i r n ~ a p a b i l i t y :  Yes . +. . .  . . . , .. , i 
. . 

. . .  : : . .  , . ~ 'L '.. . . .  . , 
. . . . .  .? . , . 

. . . .  . . . . . . . . . . .  . . 1'' - ' 
. . .  . . i .  . . . .  , .  . . . ' *  . . 

. . .  :. , . X;.,.:., . . . . . . .  & i C i p a f e d  ~ u e l . ' U s a g e :  Coa l .  , :.,X:;o.f ,,t lye .I ;:.. . , ;  h . . .  ' I  - . ..? . r . . , . . . . ... . .  - . '. .!' ,. , . . . , 
o i l  X .  o f . c i m e .  ; : . . 

I . : , . . . 
! , -. 

... .. . ~ ' o f ' . t . i + . : .  " 2 .  Cas . . .. % .. i . , 5 '  <::-, . ' .  ' . ,  .:. 

: . - ,  . /  I 

... ... 
I 

. . 
: .:. : ' ,  .. " . . . . . .  ! 

. . 
I .7,$7, - . 

-.; . . , . ' . 
~ p p r o x i m a t e  Fced Cnrnnnsitinn During T e s t  ~ f m c i ' t o n ~  ' x : .  . I . 1 

Run b y  Weiglat S l l ' i c a  Clay ) r , , , - , . . i 

I /'+@ Alumino X ' .  . 

0.5- HoIS TURF X 

I / R O N  0 .  < - X 
J A  UD C .  7 "/. 4 

I Feed S i z e :  %, 1 Z p a s s i n g  200 mcsh s i e v e .  

I 
K l L I ;  OPEUTIOI: DURING R U N  (AVERAGED) 

/3 523 ~ i l n  Fccd Racc t c n s / h r .  

I - - 
k i l n  Spced / -. L FJ H 

Coal X Fuel  O i l  Gas 

I ~ ~ s ~ f f l a c i o n .  i n  P r o g r e s s :  Yes KO-x 
.. 

r c r s o n  R e s p o n s i b l e  f o r  Data I(. T. b& 
S i g n a t u r e  /li L L / 

I U I  MfQT?? ~ i t l c / P o s i t i o n  _C( - - 

DEQ 9 / 7 6  



' r  AIR I'OLLUTION ~(1::~1'1(01. LOUI1'III:NT OPERATING DATA* 

P l a n t  LEE/ICI'/ & K ~ J T  80. L o c a t i o n  h % ~ u  P / ~ Y ,  z A-  1 S o u r c e  h p e  46 / t~ l f / r *me R a t e d  P r o d u c t i o n  1% & 0-) 
~ a t e 2 2 5 [ 1 1 1 $ 5 ~  Time 153%' /7?7 A c t u a l  P r o d u c t i o n  13S.O ' ' ' 

I Run No. / 
; 4 . . 

... Mechan ica l  C o l l e c t o r :  . . . . . . 
/ 

t . - . , 
Observed.  Ap. 0 F. . . . . . .  . ' Opera t i r i g  . Amis . - . . . . 

. . . . . .  . . ... c .-; .' , ... ~ l e c t . r o s t a t i c  ~ r e c i p i  tato;;" ',. . . . ,  .% . . , . . .  , . . 7  . 
. . . . .  . . . . . . . . "  .. ,. 

3, * .  , . . .  ,.. . .. , . , .. ~2 
. , .. P r i m a r y  p;irn:ry . Se'cbnda& . ',.. . Secdndbry .  , , :,,<. . . ~ ~ s r k . - (  . 

Current.  . - V o l t a g e  - .1  ' . C u r r e n t  1 ,-,.. . . R ~ ~ ~ .  .; . .  
, . 0 .  . , . ( v o l t s )  , . ( s h p s )  (KV) : .' . ' ( m a )  . . . . .  , . ( p e r . m i n - . )  . . .  . I . . : .  ... : .. , .. Y ~ z .  ..': - .  ::/'40 . . . .  5 ,  ' :: . . . .  . 1205' ; . . .: . 8 :. . . . . .  1 ,  - . 39 0: ; , .::,k%~.', sta' ,, :,:;r;' .:, +fii36,. ,, ',:? , ,  : : a v':.'. 

. . .  - ,. . . , . ' Q . .  
. ~ ', I . . . . . . .  ~? > . .  

1 
. . . . , ..,I , '  . .. , . .* . . . .  , . . .  : . " . 

. . . . . . .  
i: . . . '  . .- . ' . . . .  . . r :  . . . . 

... 
I 

. - . . . . . .  . . . . . . . . . .  , . . .  ,. , .  . , 1 
. . 

. . . . , .  

. . . .  . . ~. , I - . . . .  . . 
, 

. . 

Ap ( n c r o s s  s c r u b b e r ) .  i n .  H20'. 

O p e r a t i n g  V o l t s  O p e r a t i n g  Amps. . . 

I 
L l q u i d  ~ i r c u l a t ; \  g a l l m i n .  X Make-up . B l o w d o ~ n  gPm. 

S c r u b b i n g  Water  Change e r v a l  
C 

S e t t l i n g  Tank C l e a n i n g  

I Linghouse: 

P r e s s u r e - P o a i  r i v e  Ncgat  i v e  No Compartments 

I p  C l e a n i n g  
Avg. Caghouse Ap i n  1i20. Ap Range 

I Fan:  Rntcd 1I.P. O p e r a t i n g  V o l t s  

Cyclone:  

A P  i n .  H 0. 2 
D i a m e t e r  

F a n  Katcd 1i.P. ; O p c r a t l n g  V o l t s  O p c r n t i n g  Amps 

P c r s o n  R e s p o n s i b l e  f o r  Da ta :  

S l g n n t u r e :  

I * h v c r n c c s  o f  o p c r n t i n g  d a r a  t a k e n  d u r i n g  a c t u a l  t e s t  r u n  u n l c ~ s  r c q l i c s t c d  o t l ~ c r v l ? l c .  

1-2 



- - - . - 
, . ~ ~ .  . . IlJh'/i Il~I'AI~TElEN1. 01: ENV~I~ONMI:NTAL QUALITY 

- & l R  I J O L L U I . ~ ~ ~ ~  C()I:TI(OL EQUZl'llt-KT OI'ERATTtJC. DATA* 

I - Run No. 

; 5. 
M e c h e n l c a l  C o l l e c t o r :  

Tube Dinmeter-in. No. o f  Tubes- 1 i n  H ~ O .  . D e s i g n  c f m / t u b e  O O b s e r v e d  AP Obse rved  Ap 

Fan ~ a t e d  H.P. . . ' O p e r a t i n g  V o l t s  1 .: : . . . . 
. . 

~ l e c t r o b t a t i c  P r e c i p i t a t o r : .  . . . . . 

I -,. : P r i m a r y  . P r i m a r y  
F i e l d  . . .  . : . , V o l t a g e  . . ' . C u r r e n t  

No. . . : ( v o l t s ) '  ... , cabpa) .  
' .,,. . . . . .  --. 

I . . A  
I -: ~" . . 

. . . . . . , .. ... . j -. 

- 

L o c n t i o n  /&so C r y ,  ~4 
1 S o u r c e  ~ y p e  B ~ o & ~ ( ~ ~ P ~ s ~ )  R a t e d  P r o d u c t i o n  /* (b) 

D a t e  --.:.".,,>': ,. - .. ~i~~ 1 -. ., :,-. / , p.' . / ~ c t u a l  P r o d u c t i o n  ps;;0 ! , <  

1- S c r u b b e r :  

1 
I 

Ap ( a c r o s s  s c r u b b e r )  i n .  H20. 

O p e r a t i n g  Amps O p c r n t i n g  V o l t s  

g o l j m i n .  Z Make-up . B l o w d o ~ n  6 P m  

Beghouse :  

P r e s s u r e - P o s i t i v e  t i e g a t i v c  NO C o m p a r t m e n t s  / f 
-&G&-dm . C l e a n  C y c l e  min.  

1 

Avg. Baghouse  Ap ' y~ i n  H20. Ap Range f ~ / - l r  
. 

i n .  H20. 

I Fan :  R a t e d 1 l . P .  75 . O p e r a t i n g  V o l t s  575 . O p e r a t i n g  Amps C;s , 

-. Fen Rntcd  H.P .  . . O p c r a t l n g  V o l t s  . 

P e r s o n  R e s l , i > ~ ~ ! i i l ~ l e  f o r  D a t a :  - 
S i c n a t u r e : _  -- 

T I t l c j P o s i t i o n :  

I +hvc rnCcs  o f  o p c r n l f n g  d a t a  t a k e n  d u r i n g  n c t u a l  t e s t  r u n  u n l c f i s  r c q l l c s t c d  o t 1 l c w l . r ~  
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. ,I . . ............ '. -s:. . -  -:.. 
. - : ' . . . . . .  . . .  . . . . - ,T ' . . .  . . . .  7 ' -. & , *&H. .... . - . _1 

, . 7 
. . 

- e 

L 
PARTICULATE EHISSIONS TEST REPORT, 

CEXENT PLANT OPERATING DATA 
H~?P- 

&I& &&UP CMM &' R u n  No. 
7 

I Ovne r 
-. 

8 . '  
F r 

Kiln  No. Date  
" : i l l / ,  ;, : 

., , . , . _ .  I. . , ( . ., d _ . _ ,  . . . , . . . .. . . . .  . , -,, . .  : . ? ' , . .  - .  . , : . , . . 
. .. . '  . . .  - i i p e  of.~i lg! : '  . - . . ; wet L ,  , . . . . .  . .  - ,, .. - . . . . .  ,. , ' .  ,. 

' ~ i l "  Diamete r  /3.,6. ..~: f p.. , >  . ,. . . .. . .. . - . . . . . . " . . .  . . . . .  . . . . 
. . . . . .  . . . . . . .  . . , . - I  

I .  . , . . " . . . . . .  . . .  . . . . . . .  . . . . . .  ,. .*.- i. . ~ . - 7  . .,* . !  . , . . . .  , ,  . . . .. * . . . . .  
,,.yaximum t _. , ~ o n c i n ~ o u ~  : , , .:, : ~ $ 1 ~  i e , e d  , Raa(.eL ( N n u f i r c u r i r l s  . . .  . . . * . . .  ~ a t i n ; )  : . ! . :- /3b ' : .  ' . '- co:nslhr.  . . .  

. . . . . . . .  
' 9 .'j , - .! ..: . ........... . . . . .  .; :: 

.:. ~ ~ i r o ~ i m a c c i  ~ i l n  Speed:.:at. Above , ~ a t i &  
;.. ig($:.;l:-:>':.:';. ,7 , :pgv..[hi. .. . . , . . . . . . . .  !' . . .  . ., .. j'j4 77 ':TO: ?DA~E] "78. . ;; , : , . ;- :. . 

H f h t o r i c a l  . , A v e i G e  . . K i l n  ~ e d d  R a t e  t o n s l h r .  1 . . 
(3.5.. .. . . . . . . . . .  ~ : i d ; o r i ~ c a l : ~ a x ~ m u &  K i l n  Feed Gtc. . ' .  .. . . ' c o i s / h r .  . . . .  . , . . . . . . . .  . . . .  . . . . .  . . ' .  . , 

7 .  ? ' .  . . , . . . " I  . . ,.- 
:I&"*f ~ a t i c n . ~ i ~ a b i l i t y . :  Ye.6 * N O  X. - .  m 

I I, . ?. . . . . . . . . .  . . . . . .  . . . .  . . . .  I. . ' . / 
) ... ,- . '1 4'. - 6  . - 

:. , . . :,..;- . , - ,  ,:.. . .  , . . .  , . ,. L . !  
/ * . . . . . . .  , . .  ., . . . , .  ,,>.. :/ , . ' . .  . . . . . .  . . . . . . .  c 

" : , . . . ,, .I I . . . . .  ' ,.* . .... . . . .  " , . , v . , .,, , : . j 
" . '  "-. . . .  - :, ". : , I , .  : 7 5 . . .  ' ' *:: , , .  . ' . . . . .  .An~;i;ipai.~d\F";l.Ij~ai;:- Cqal  . . I .  X ' - i if t i m e ,  '=', . . . . . . . . . . . . .  . . . . .  , . U . ~  , . . . .  . . , . . . . .  . . . . . . j o i i  . . , , .  . . .  ,~ . . . 

. , , . .  . . * * i .  o f _  time.. . . ~- ... . . . . . .  . . . .  , . . . . . .  . . . .  
. >: . . ,. ~. - .  . , 

- ~ . .~.  . . ' - ' x s ~ f . ' t i & e .  :: . .  .:. .Gas . : - .. 
. . . .  . . 

',;. ~'.. . . . . .  . .  1 .. . >  . . . .  . . . . . .  , . ,.. f 2,: I . / .  ... . . . . , :- . , I .  ,. . . .  . . .  . -  " . ,  . 
..... . . , . i  . . .  . . . t 

...... 
.. , . ,  . _I,.,= - : ( . i  ' .  . , a .  

1 , ,, ..,. - . . . . .; . . , . :  . . - %  5 %  ... . . . . - . . , .  . , .  . . .. . . .~ ..  
. . . .  

. . .  ... ;..* . :. . , . ', : .: ' . ' ,.;:,.. ' : 7f,.\-,:, . . . . ,; . , x;: ,,-: 

A p p r o x i m t e  :~d'ili d n m ~ o s i i - i o n  Dui ing TC.kt> 'L$ i t i e s~one : ' ,  . . .  . . 
. . . . . . .: Run. b y  ~ k i $ l , t .  . 

. - : .- .. 
sii,ica C l a y  . o'!;q.. , .,. ., . . :  ? ~ . - 

, : ; .  , ~ l u m i f i a  . . . .  1,4;fi-.' . .  ;: x; . . . . ... . . .  - . . 
Hots ruKF , 0 

7 . ' .  .%.. -: . . . .  . .  . , .. . . . .  
~. . . . . .  . . . . . .  . . .  - .  ,p' ,pJ:. , .  O . , q -  r 

, ' . S A U D .  q . 2 .  yo 
t 

Feed S i z e :  f iq.  / % p a s s i n g  Z& mesh s i e v e .  

K I L N  OPERATION D U R I N G  R U N  (AVERAGED) 

I . . . . . . 

m.3 Kiln  Feed Ra te  ' " ' t o n s t h r .  

I ( Z S  Kiln  Speed RP H 

Fuel  c o a l  % .: ' o i l '  Gaa 

I l n s u f f l a t i o n .  i n  P r o g r e s s :  Yes No X 

. 
P e r s o n  R e s p o n s i b l e  f o r  Da ta  

S i g n a t u r e  

~ i t l c / P o s i c i o n  

. . 
. . ' DEQ 9 / 7 6  
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.€ 
AIR PULLUT~OK COI:TI<OI, LQUII'IIGNT OPEUTI.NC DATA* 

ant LC#,& &H@T 80. Locntion KA-0 E)lr~.  Z A .  
ource T~~~ 4s /#&/P/ME Rnted Production /% 0-1 

,., I .  - .-..\; 
ate . . " ( ' 1  ':? ~ i m e  1756 - 1 q ~ b  Actual Production I?,?. 7 .  

r" . . i ,  - 
-, Run No. -- 

. . . , 

r a n i i c a a :  'Collector: . . ~ . 
:ube Dinmeter-in. No. of Tubcs- . Design Ap.- in. H,O @ ~ ? c s g l c , , . - c  

e 0 
. in H~o.. , ~csi-d AP F. l~bserved: . . ~. ~ p !  *'- . 

. Operating Volts . Operating Amps :am . . . . .,: . . .. - , . . . . . 
~lectrbstitic ~recipitator:'. 

. . .; . Primary--. ; .. P.rfmary .Secondary Secondary Spark 
1 .  Fieid,'! ',:'...Voltage . Curreni :. . Voltnge Current Rate 

ria: . .., '-,. .. . '-(v'o!t~) . (amps) , . (KV) (ma) (per min- 
. Tb 5- . . . .  

I 2 c 5- 0 
-. . . I I sc' . . - ?,q3. 0 . . . . 

L... , . '  - .  . 
1 6. L- T o 7  

, ,..., . . ,_ 
C Y '  I-.., , . , . . 

Ap (across scrubber) in. H20. 

Operating Volts Operating Amps 

I Liquid Circul gnllmfn. 1 Make-up' . Bloudo~n 

Scrubbing Wate 

I Settling Tank 
Baghouse: 

Pressure-Positive No Cornpnrtrncnts 

min. 

Avg. Baghousc Ap 1 Fan: Rated 1I.P. Ol'crating Volts 

LP in. 11 0. Diameter 
2 

2 . Opcratlng Volts Operating Ampfi Fan R;l lcd l1.P.- 

i Pcrson Hccpunsiblc for Data: K .  
Sicnature: py&/- 

TitlclPosltion. 

I +t,\-crbgcs of opcrntinp, data taker, during actual tcfit run unlc~a rcqlicsted otl~crviuc. 
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_. . .. .. 
.. . ! .  

NIWA DEl'hllTME1~1. OF I:NvllI~~flEl.lTkL. QUALITY . .  > . - 
A;$ POLLUTIO;( C"I:TIIOL EQuZ)'IICN'T OI'EUT 1 NG DATA* 

h a n t  ~ E ? v 4 i d  &wr &. L o c a t i o n  f i ~ u  C r y ,  ~4 
o u r  Type 8 ~ & ~ / ~ l ~ A ~ f i  Rated P r o d u c t i o n  1% * 

Date2C/7llr-)?:,Time 173h- 1 f i 7 1 -  A c t u a l P r ~ d ~ f t i ~ n  
1:. z ,  7 7:.7-.;: 

I '  . . 

I ' -. 
Run No. Z 

J . . 
, , . ,. 

Mechanical  C o l l e c t o r :  

. ~ e s i g n ~ ~ ~ . ' i n .  H 0 @ Cas Tc )TubF ~iameter- in .  No. of   tube^ . . I _  2 

Design c f m l t u b e  @ ' o b s e r v e d  'AP " 

~ l e c t r o s t a t i c  P r e c i p i t a t o r :  . . 

. . a  ' . .  

.. -.. 
. . .  . 

. . .h Scrubber :  

Ap ( a c r o s s  scrubber) 

Fan Rated H.P. O p c r a t i n g  V o l t s  O p e r a t i n g  Amps 

on R a t e  g n l f m i n .  X Make-up . Blovdown 

Water (nange  I n t e r v a l  

i n g  Tank C l e a n i n g  I n t e r v a l  

I Bnghouse: 

N e g a t i v e  X No Cornpartmcnts / I  

I P r e s s u r e - P o s l t i v e  1 
Type Clean ing  Feps~rQln . Clean  C y c l e  

min. 

Avg. Bagnouse Ap- Y"/'I i n  H20. Ap Range f %/-Iz i n .  H20. 

I Fan: Rated H.P. 15 . 5 7 5  . 
.? .- 

Operating V o l t s  O p e r a t i n g  Amps , 1 . 

C l i i l L .  

1 2 A P  , .  n 
Diarnctcr  

. . 2 
Tan Rated l 1 . P .  . O p c r n t l n g  V o l t s  O p e r a t i n g  l ~ z i p 5  

P c r s o n  Rccponnib le  f o r  D a t a :  - 
S i g n a t u r e : _  

~ i t l c / r o s i t i o n :  

I *hvcral;cs of  o p c r a t l n g  d a t a  t aken  d u r i n g  ncLunl  t c 6 t  run t ~ n l c f i s  r c q ~ ~ c s t c d  o t l ~ c r v l s c .  
1-6 



- 
I . . . . .  - .  ... . . . . . . .  1- .. .. . . % /-2.-3-q 

mu/ 

'E ~ X R T I C I J ~ T E  EHISS~ONS TEST REPORT 
- HAF/ S M -  -. . 

C CmENT PLANT OPERATING DATA 

& & &  M Run No. - ,  

I h e r  

Ki ln  No. e . .  Dace 
7 -  . : ) [ I / ,  $ z ,  - - 

-, ( e c ~ ~ m ~ a -  k :, 'Dry -Typ.e of K Q :  Vet . . , . 

. . . . . .  /3:0..' K i l n  Diameter f t  .- . . ,. ., . . , ... ';> .,,. ' ' . . .  . ,  I *  , * .  . . . .  .: . . j. > . . .  . . . ' .  , .  . . . . .  .,,. . ,-/ .:, . . . . .  
" i  (30.' . ' .  c o n s / h r .  

<I 
yaiirn"rn Cont inuous  K i l n  feed  R a t e  ( b n u . f a c c u r e r " s  ' ? a i i n g ) ' , - '  . . .  . , .. . . .  . . . g o  : . ' . '  . ::. . . .  . . Approximate K i l n  speed.-*t Above R a t i n g  . . .' fev . /h r .  : 

. . .  . . . .  ~ f s c o r i c a r  Average Kil-n--.Feed Rate-.' //47~; 16 .D&T&).-., :9&. . . ,.. t o n s l h r .  
I . .-< . . . . . . .  ! .. , ,  5 : . , . ,; , :. .:;: '.. * .  : ' .. ' . ~i~~;&='!~~l  :jiax'i&m K i l n -  ~ ~ b d  Race -^:.-- :: , ..". , :. .. . , . . " , ; ; . t b n s l h r .  

. . .  . , . . . . . ~ 7. . . . . . . . . . . . . . . . . . . .  ". . ..: . , Nd. :.;x , . :: t - . ~ n ~ " f f l a t i & : ~ g ~ h b i l i t ~ : -  .Y&' ' . . . . .  , . , . I.. .. . . . .  . . . . . ~. , -  , . . . . . . .  . . . . .  . . <. . ,  . . . . .  .,. . . . . . . . . .  ., . . . .  , ' .  ;=: . . .  . . . . . .  , - . : . i ,  . . . . , . 
. I  ' . , , .. 

. . .  . . . . . . . . . .  ., . '. .% , . . . . I <  ' X : ;: - . -  . . '  . 
, . ' A i ; c i c i P 5 c h d ~ u i ? l  ~*a$e.: j-  . , .  . ~ o a l : . !  . . ." o f  t i m e .  . , . .  ' . .  . . 

,. . .  h , .  . - + : .j . . . . .  . . .  .. . . . . .  .....- . .,I . is . .  . , ,  . : 'i.,, 
*.~: '\~'., " ' ~  , .; ..... . . . . .  . ,  , .  . . . . ' I '  I ;, .I ,..,, . o i l  . ' . , . . . . X.of : t fme. . ; .  ',, ., . * , . o  . . l .  . t . . ,  . . . . . . .  . . . . . . . . . . .  <. . . . . . .  . . . . . .  ' ._. .- ; : .  , , . 1 

. .  . . , .  . . . .. I . .  ' I , :  :. . . .,I 
1- . . .  Gas .' . %:'of., t i m e .  . ,~ , . , 1 .  . . . . . .  . . ~. , . :  . . ,. . ,:. . . . .  ..- .. . ' 1 .  

' - .  .; , .  . . . . . . . . . .  . . .  . . ..>. 
. . I  . , . -. A'.  . , ;. . . 

. . . . . . ... ' .  k . . . . .  . , , A .  . . 7 < ?.:: 
Approximate Feed Comoosi t ion ~ u r . i k ~ . . ~ e s t ,  . '  + Limestone .... . : .  . . . . .  . . . . . . .  Run by Weigl~c . . v# - .  . , .  si l .1c.e Clay . .  8. 3 . ' . .  

. . . .  , x 
,'4 4 Al'uminn . X.1;. 

.. HO I S  TOR F.  ,', <' 
I I X 

l P 0 N  (1.T . X 
5 4  U D  $ . >. yo. 

q.: 8 I 
Feed S i z e :  X p a s s i n g  200 mesh s i e v e .  

I 
k i l n  Feed Ra te  134q0 t o n s / h r .  

I Kiln  Spcfd Izz RPH 

Fuel  c o a l  X O i  1 Gas 

P l n s u [ f l a t i o n  i n  P r o g r e s s :  Yes No X 

Person  R e s p o n s i b l e  f o r  Data  [ A  16u. 
S i g n a t u r e  Yh./ 

~ i t ~ c ~ ~ o s i t i o n  ~ U J  LT&~Q& 
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I . .  
% 

I Oh'h ULI'AI~TI.II:NT O F  CNVIRONMENTAL. QUALITY 

. & A 1  I( I'ULLUTlON COIJTI(O1. LQU Il'!ll:NT OI'EIUTING DATA* 

p l n n t  CE~/I& &KWT 60. L o c a t i o n  a-u dry, z A. 

I Source  Type 4% h~ffmm~ b r e d  ~ r o d u c t i o n  /% 7?%l &ED) - 
Date  ~ L ~ U I ) ! ,  Time 192 5' z0 5 y  A c r u a l  P r o d u c t i o n  154'. D 

Run No. 2 
; c . . 1 ~ e c h a n i c n l  C o l l e c t ~ r :  

Tube Diameter-in. No. of Tubes 
- . . D e s i g n  Ap. - i n .  H,O @ G P C  1Cf .e. - t .  - 1 o b s i r v e d  Ap i n  H20- D e s j r n  u b s e r v e d  Ap @ o F. 

. . 
Fan 'Re re4 K.+ .. . . O p e r a t i n g  V o l t s  ., ' O p e r a t i n g  Amps 

i . .: . . . ~. 
. . : * .  E l e c t r o s t a t i c -  P r e c i p i t a t o r : : . . - : '  ' ' " .  . . .. 

. . .  .. . . . 
, . ' ,  . .. . 
.. . Primary . P i i m a r y  ' ~ e c o n d a r ~ "  ' ' Secondnry '  i 

" ,  
Sp.rk ( ~ 1 e l . d .  . . . . v o l t a g e  C u r r e n t  y . .:.Voltage . . +. . - cu r ren t . . ;  .;. . . . . ~ s t e - . -  

No:. - - ( v o l t s ) '  . , , .  , .  (.~vy ..:..\,',;- . . . ,  ~ - :': (ma) ' . - ( p e r  min. ) . , 
j:. * ,  . ' . dPQ.5 

. . 
0 

-, " '  ' 406' . ,. -. . . . .~ 
. . . , . .  . . . . .  . 

. . ~ .  
. . . - , . .  . 

. . . . 

A P  ( a c r o s s  s c r u b b e r )  i n .  H 0. 
2 

O p e r a t i n g  V o l t s  O p e r a t i n g  Amps  

g n l l m i n .  X Make-up . B l o u d o ~ n  KPm. 

Baghouse: 

P r e s s u r e - P o s i t i v e  No Cornpartmcnts 

1, Type Clenning min.  

Avg. Brighouse Ap 

' Fan: Rated ) I . ? .  I' O j ~ r r n t i n g  V o l t s  

Cyclonc:  1 Type 

Fan Ratcd 1I.P. . O p c r a t l n g  V o l t s  O p e r a t i n g  A m p s  

P c r s o n  Responsible f o r  Da ta :  
d 

S i g n a t u r e :  

VhvcrnCcs of o p c r n t i n g  d a ~ a  t s k c n  d u r i n g  actual tcat r u n  unlcfie r c q u c s t c d  o t l ~ c r v l s c .  

I 1  I I 1-8 



. , -.:I. -~ . ~- ~. . . - .  . - , - - '-- . -  . .  ; . - -  - . -  ..-., .-,.+.,;-.:.. - . . - .-.. : ; i .  -: I.: .. . . - 1 0  , E N ~ ~ ~ c $ t i ~ ~ ~ ~ h ~ .  QUALITY' :, . : :  .. ..- . , -. . .. . . .. . , .  ... . . . . ~- . - .  . . 
'&IR  ~ O L L U T ~ O N  COI::r~<Oi EQUII'IIENT OPEMTI.NI: DATA* . . 

. . 

. .  , 

'. . 
, . .  ~ o c a  t i  o n  . . 

s o u r i c  irpe B f i & ~ g / B j @ ~ ~ j )  ~ n t e d  ~ r o d u c t l o n  1% * (->- " , ' ' . 

Dace 3 2  L ) I J ~ ~  ~~i~ 142 y-'a ost( ~ ~ t u a 1  . ~ r o d u c ; i o i t  . . /8'/0 0 v# 1 
, . 

'. ~ p e , r a t i n g  Amps  

. . . .  

. ,. .. . . . 
. . . . _ ,  ;. .. . .  . . . . . . , .  . . L  

. . 

P r e s s u r e - P o s i t i v e  N e g a t i v e  A ' '  . . No. Compartments /I 

'Rn/eps~- 4.m . . , 
Type c l e a n i n g  

I 
Clean: C y c l e  min.  . . .I 

*, I 
a - , q  Avg: Baghouse Ap . / $  i n  H20. Ap ~ a r r g e  f 0/ - /2  . i n ;  H20:- 

I' Fan: Rated H.P;' ,175 . O p e r a t i n g  V o l t s  ST5 . O p e r a t i n g  Ainps 53 ' '  
. . . , . .  , . -- 

Tan ~ a t c d  H.P. . O p c r n t i n g  V o l t ~  

Person  R e s p o n * ~ i b l e  f o r  D a t a :  

S i g n a t u r e :  - 
T i t l e / P o s i t i o n :  

+%vrirnccs o f  o p c r o t i n g  dntn rnkcn d t l r lng  a c t u n l  t c s t  r u n : u n l c f i e  r c j t ~ c s t c d  o t l , c w l u c ;  
. . . . . . . , . , 1-9 ..... . i . . .  , .  , . . .,  ' . . . 

> . : . ~ .  . * . .  . .  . . 
: . !  . ., . ' .  C . . . . -  ,n>. :I.. . .  . I .. .. . . . A,. ,. 



I.." . . . .  . . . .  . . .  ... !, . . . . . ~ . . . .  ... 1 '. 1 ' .  .. L .  

. --? .- . . . .  . .  - - ~. . . 
. " 

. < .  
. . . . -. 7 $,,:.I/ . .I ,pi!', "//"//- I! " 

. . 
' .‘t PARTICULATE EMISSIONS TEST REPORT ' 

L CEHENT PLANT OPEKATINC DATA 

d( lb r / .&m&W~ CMW R u n  N o .  I h e r . -  i .:! 
K i l n  No. @ Date  -75 J U ~  53 . t  ... , I  

KILN OPERATION DURING R U N  (AVERAGED) 

I 
Kiln  Feed Rate 1341 t o n s l h r .  

I K i l n  Speed / 2  d W H  
Fuel  c o a l  X O i l  Ca s 

I I n s u f f l a c i o n  i n  P r o g r e s s :  Yes - No X 
..- 

. . . . . 
k 

ii 
Dry (i??~~rnr=-l - . - ~ ~ ~ e :  of .;din: . . W e t ,  ii 

. . . , . .  . , ' I  'K i ln  . ~ i & t e r  . f t .  q 
. /3;.0 ' '' 

. . 
. . . . . .  ~. . . ' ~. . .  , . . . . ~ . .  

............. . . .  
1 

:. . . . . . . . .  . . i..;., . , 
. . .  /36 .,. 

. . ' p x ~ m u r n ~ , ~ o n t i n u o u s ,  . * .  . . . .  K i l n - F e e d .  .. Rate  ( & n u f a c t u r e r ' s  R a t i n g )  
. . .  , 

tons/hr.:i  
. . 1:: > : p i  K ~ J ?  r+d  . . a t  Above ' R & i n g  /50~ 

. ,  . . 
r e v . l h r .  

. . .  
' q  t I i s ~ o ~ i ~ ~ l . , ~ v e i ~ &  K i l n  Feed Lie 

- '  . . . . . .  . , .  . .  / / 4 7 9  70 DATE) ' 9" . t o n s l h r .  
(3 5 . ~ i s t ~ i i . ~ a ' i : . n ~ ~ i G ~ ~  ~ilii F e e d  R a t e  

P e r s o n  R e s p o n s i b l e  f o r  Data  /Lw. urn 

. . .. '< . , ~ . .  . . .  . . 
t o n s l h r ,  

' . ?. 
. I n s u f f X a t i m ~ s p a b i ~ i . t y :  - ,  Yee ;". . No X : - . . c  * +.,.;*~ 

v r  . . . . . . . . . . , . . . . .  
. . 

. .  . . . .  . , , -;i. . . . . .  . . . . ,. 
C . I  

. . . . . . 
~ n t l c i p a c e d  ~ u e l  u s a g e : .  , c o a l  -. X o f t i m e .  . . . . . . * 3  

. . 
-.% 

- . . . . . O i l  . . . . .  . . . . 
b . . % of t ime .  . . ,. 

. . . . . . - . " .  c a i  ~. P . . . _  .; r 
. .  ~ .. . . : . +: . . X o f  t ime .  1 . .  - ' <  . .  C . . . - 3 . - . . . . . .  . . . . .  . . . . .  

I 

' *  J . . , .. 
.- 

: i . ,  

.. - , . : 
. ~ p p r ; o x i a ? t e  Eeed C n m ~ o s i t i o n  D u r i n g  T e s t  L imes tone  77. \- .. . . .  . . .  X 

DEQ 9/76 

' 

. ... Run. 'by W ~ i g l r t  j 
S i l i c a  Clay 0, s X . . .  . . . . .  
Alumina I ( . ' . - .  

I 
x 1 

. . ... I 

..,,. HOIS TUR E . .. , .  , X 
. . ,') .' 

I 
/ R O N  . . 

- .  . X 
. . .  & 54 U D  - .  yo 

Feed S i z e :  85. 1 % p a s s i n g  

I 
200 nesh s i e v e .  



Settling Tank Cleaning Inte 

I L 

Ba~house: 
. . . . Pressure-Positive Ncgat ive No Compartments 

, . . . . . .  Type Cleaning 
1 %  

Avg. Baghouse A p  ! t -  in t i  0. Ap Rnnge 2 . . .  . . 
Fan: Rated H.?. I opcrnting Volts 

cyclone: 

. . AP in. H 0. 
2 Diameter 

.- 
Fan p.stcd t i . ~ .  :- O p c r a c l n ~  V O L L S  . Operating Amps 

. . Person Responrible for Data: 
&. -. 

Signature: . . 

/dUJ fw2- . . . . . .  
, . 

Tltlc/Posftion: 

. . .  . , ' ..I 

I *~verrgeS' of operating data taken during actual test run u n l c ~ s  rcqucstcd ptllcfilsc. 

. . . .  , . 1-11: . , . 
, ' L '  . 



. .- . . . . . . -. . . . .- . , 
- ,': :; - : -. -: - . .: ., .?.- -. :r . 'i -. -...' . . , . : - - . :  - . . , 7 . " - ' ' 

C . . .  . .  . .. ., < . . I -.-,- 
*- 

-.:*lo?~ DEPA!<TM~:N~: OF- ENVII~ONMEN@L: QUA~ITY: ',, . . . c. .  , 8 ,i~-7i;1(4~;f:-:~~;,,f;; 
, .. . . , , I.. . ' . , . .  .*. . 

> 

. . . . . _ . : ..~ . . , ,  . . . . 
. , ' , :' , . 

; - &  AIR' POLLUTIOI~ COI:TI~OL TQUIL'HLNT OPEUTINC DA.TA* : ;  .... . . . , 

. . 

plant ~Eh(&r/~ &bhir.,&. . . , Cr< r4  . . - .  . . j .  . , 
I : 

T Y P ~  ~ ~ ~ % F ~ B Y P A s s )  Ratid Prodvctlpn /& # ( b ' j  '. 

. - 
Pressure-Positive Negative X No Compartments // 1 ~ y p e  Cleaning Fe. #,a clean Cycle I min. 

- Avg. Bagbouse Ap. -:5 . in- H20. 
. . ApRange f " in. H 0. 

F;n: ~ated.~;~..'?5. ...' OlWroting Volts 575' . oPer;tins 2 6 1 :'. 
. I.'. 

I TYPE- . 
2 ,  

Diameter 

Fan Rated H.P. 
- 

Operating Volts . . operating- 

Person Responsible for Data: d m .  ~ L K -  

Signature: 7 

. ,  . ~ i t l c / ~ o s i t i o n : ~ d ~  . . 

I 
*Arcrages of operating data taken during actual test run unlc6s r c c  otlrnwlsc. 

. . . . 1-12 



: -  ;I . . . .  
. J  . , .: 4 j'.'s,>2,prl,>? ,!., - :;: !> .;. !-. . . ,, + I .  . . . .  - .  . . .  . . 

, , '  . . .  . 4. ~ ' ,  : . . . . . .  . . . . . .  . . . . . . : _  , .. ' .  j 
, :;, - '  

t. . . .  . --.? P A R T ~ C ~ ~ ~ ~ ~ '  EHI'sSIONS. TEST' REPORT' . . .  . . 
CEHENT p h N i  OPERATING DATA 

... 

I h e r  

);iln NO. B.  . , - . , . . a o a t e .  J ~ / U I ~ F . ~  . . . 
. . . .  .- . . .  j' . . ., . ., . . . . .  . . .~ . . , 

, '  
. ' - ~ ; ~ c . . : ~ f  .- . : K f l h :  . . . . . . .  . .-Wet: : . % Dry {&E:&~TER> . . : . -  . . .  , . 

. . . .  3 * ' :. . . . .  . . : ,  
.. ! . . 

' ~ i l n . .  ~ i H m e i e r  ' ' i t .  ., . . . . , , , ~. . , . .  . . . . ., . 
. , *' . . , .  . . . .  . . . . ,  . . . . 

. . 
. . .  . . , .~ . . .  . . ~ . .  

. . . . ' . >  

. ~. . - ,. i 
. . . . . I _ . .  . . . . ;: . i. 

.;. ~a'axin;m ~ o n t f n u d u s . . ~ i l n  ~ e e d : , ~ , i i e . -  .. ( . h n u f a c t u i e r 1 s  Ra t ing)  . " 130. . . . . . .  . tpns;hr..  .. , . . . .  . . . ,  . 
~ p ~ r p x i r n a t e  K i  In. ~ p e e h :  ~ b p v e  Rating- - . '/go - , d v . / h r .  .. 

, ., . . , 

. . . . H i . s . t o & a l ~ ~ A v e r a ~ i  . . . . . . . .  ~ i l n '  r e e d ;  7/.q79 10 D/~T&), ' y g  . . : to$s/hr.; .< 
. . .  , . - .  k35  . . , . .  - 

. . H ~ s t d r ~ t a l  . .. , : ~ a x ~ r n u & , ~ i i k . - ~ ; e d  . . .  G i g  - . . . . . . . . . . . . .  . . t o p s i h r .  ' i ., . * .  
. . .  .. - ~ ~ s u f f l a t i m ~ a ~ a b i l i . ~ ~ : - :  Y&. . . .  No" X -  ~ ~ : .  5 .~,. . . a . ... . , . . . . . . 

. . ,  * . .  
I. . , . . . . . . . . . . .  . -. . . . . . . . . .  .. .z 

l , . , . , , ,  .. . . . . 
1. .I ,I ..... . . . . . . . .  ... .! . . .  

_ ,  L . ' . . . . . . . .  ,. . 
. X :. . . 

- ' $ ~ n t i c i p i t ~ d ; , f u e ~  ~ s a g ' e :  . c o a l  . . .  X of t l m e .  . . . . . .  , , ., . .; - c . . . . . . . . .  . 3 .  . . .  :.," . . . . . . .  .. . . ". :. 
. .,, . 2 .  , + . '  , - '  : ; :-,oi; . . . . . . . .  . - . . 

I . . :  . i . . .  
. ., . '-; . . - . 6 . .  . . . . .  , Z o f  t ime .  , , , . .  . . . . .  . . .. , ..<.<T.~'> : . , . . , ,' ' - ' . -  . , ,. ~ ~ < . - . . . . . .  . . . . .  c >.. . . Gas v . ~  , . . . . . . . .  . ,  , . =  . x &r. t i&. .  . . . . . . .  . * ..' . . . . . . . .  . . ... . . . . . . . .  . . . .  _ . . ', . . , . ,  . . . 1  ~ . 

, . . . . . .  . . . . . . .  . . a ~ ' '  . . . . . .  ! - . .  . . . . .  . . . -  . ~ . . . . . . . . . . .  . . . , . . . . . . - .  2 i ,  . . . . , . .  . . 
.............". . . . .  . . . .  . . . . .  

. . 
. . I.>. ' '  . ', . i  . . "  . . , " . < ., , , .  , 

I , . .,-. " 
* .  -r . .  , .,.. i 

: Ap$roxiwte Feed. ~ h i u ~ s ' i c i o n .  duriAg..T.&st ' . ~ - i & ~ ~ t b n e  : - .  :7'?! '.+ _a. , 
. . x - . :  1.;. .- .: 

. Run by We'igl,c . . .  . :) . .. ' .  ,:'. 
.!; ;..: .. . . . . .. - . . .  ... . . .  . . s i l i c a  Cloy 4 .  %';-.,;'. . , 

. . . . . . . . . . . .  . . . . .  I . . .  . . - - .  
. . .....:.. . .  Alumina : . ., > . > . " . - .  1 

. ,- 
Z ,:-. . . H $ ~ ~ ~ ~ ~ ~ . .  I . : . .  . .  %L, . 

. . .  ,-' . . I R O N .  - , . x ,  
. . . .  

Sf? UD. . . . .  '/. 
,-.. , . ' 

Feed S i z e :  . ,  Z p a s s i n g  200 mesh s i e v e .  
' *. 1' . . . . . . .  . . 

KILN OPERATION DURING R U N  (AVERAGED) 

K i l n  Feed Rate  /a/ 2- t o n s / h r .  

K i l n  Speed lzb WH 

Fuel  c o a l  X O i l  Gas 

I n s u f f l a t i o n - i n  P r o g r e s s :  Yes NO X 

Person  R e s p o n s i b l e  f o r  Da ta  I ,  l ! ~  
S i g n a t u r e  R4----- 

T i t l c / P o s i t t o n  &LIJ 

DEQ 9 / 7 6  



- .- 
-- IOWA DLPANHI:NT OF- LNVIRONHENTAL QUALITY 

-*  AIR POLLUTIO:I COI:TI~OL LQUII'IILNT OPERATING DATA* 

Plant Ccdtd GK~UT &o. Locntion PA SOU- .dry,  z A .  1 Source ~ y p e  46 h~i f l *~  Raced Production /% 00) 
jsq. 2 .  7 0 %  Time 1755- j8F7 Actual Production 

. . . . . ~ .  , .. 
. J  . .. Run No. . 2- . 

, . . . 
. . . .  . . " , .. , . . Hechanical Collector: , '. . . . . . i .  . .  , . . . , . .  I . . . .  . ,. ,. m , .  . 

I . , 
' I  ' . . 

Tube Dinmeter-in. No. of. Tubes . . .,Design Ap..-i'i~. .H,o:.@ . C , a .  . .. 
, .  . . r .  - t.. ,. 

observed & in H20. . '. Desi~n r- uoserved Ap . @ .. . O  
. . . . F: 

. . 1 Fan RatdA&P. . . - . 0perating.Volts . , . . Operati.&& bps i .'- . .  . . . , . .  .. . . < . ,- . . ; 
. . 

~l'e'ctrbsthtic ~retipi.to'tor:: . . .. 
' .. 

:pr.imary . . . Second . 
. . ' Currcnt . ' Voltage. . .  

NO. . : . , ( v o l t s ) ' '  .' ' (amps) : ..: .,, 
. .,. .. . . 

. . ys5 : / p  ' : . . . .. ... ./?o*j..: . . ,. . ,  ' j , .  .' - .'*.,~. ., . ' . .  A , .  - ,.' 590.:. " '  , . 53+-; ?.$.,:, ,., (/20i :;:~. , A . , . .  .. . . , . { < y ;  ,> , .  " . . .  . 
. .. . - 8 , .  j7.0 . ;  . . - . . .  . <; .: . . . . . . ' -- '. :- " . .  . .. . L ,  , 1 :  r . "  .. . . ,  ' . . .  . . .  . : . < , .  . .  . 

. ... .-'- : , I  , '  , . . - .  
" 7 6 .  .. - . .. .. . 

4 , '  ~ 

, - . .  ? .  - .  . . . . . . .~ , , . 

. . . . > .~  
' .  . 
i ?. ' . .  . 

, , . .  . , i ' , : '  . . ' . 
hp; (a'cross scrubber) : .  H:O. . .. . . . . .  2.. ' 

. . b ,  Operating Volts Operating Amps . 

I Liquid ~irrulati\ gnl/min.' 2 Make-up . Blovdo~n 6Pm. 

Scrubbing Water Change erval 

I Settling Tank Cleaning 

Bo~t~ousc: 

I Pressure-Positive Ncgntive No Compartments 

Type Cleaning 

I 
Avg. Baghouse Ap ' in 1120. Ap Range 

Fan: Rated 1I.P. -- Opcrnt ing Volts 

cyclonc: 

AP in. H20. Diamcter 
Fnn Katcd H.P. ' Opcrntjng Volts Operating Amps 

Person Responsible for Data: - 
Signature: 

I */,veraccs of opcrpting d a ~ a  taken during actual tCs 
run unlcna rcqtlcstcd otl~cr\;l~c. 1-16 



I O W A  IlI'Al'll: 0 ENVIRO:IHI:NTAL QUALITY 

' *  A])( !'OLLU~.IOS c(I::.~I(oL ~~u11'tlCt:T OPEWITI.N(; DATA* 

b plant ~ d e d  mm h. Location l t % ~ ,  Cr, ~4 
1 Source Type B A & S ~ - ~ ~ ~ P A S S )  Rated Production /a & ( / f3EV)  

Date 2Z'?(ls1 ,% ~i~~ /755- /by7 Actual Production 1% ?-- 

I ' - -. 
. . Run No. + 

i s  -. 

Mcchahical Collector: 

Tube D i n m e t e r i n  

Current . . . 

I - 
Scrubber: 

Ap (across scrubber) in. H20. 

Opcrating Volts Operating Amps 

gallmin. 2 Hake-up . B1ovdor;n P.Pm 

Tank Cleaning Interval 

Rn~house: 

I 
Pressure-Positive Negative X No Comparcmcnts / I  
Type Cleanlng /2n/i&htln . Cleen Cycle min. 

1 

Avg. Baghouse Ap -4 in H 0. 2 Ap Range f B/-(z 
I 

in. H20. 

Fan: Rated H.P. 75 . Operating Volts 575l . Operating Amps b ;L  . 
C I? AP I, --? . Dianeter 

Fan Rated H.P. Opcraling Volts O p c r a t i n g x , .  

Person Recponslble for Data: /dw.,d& 
I'h 

- 
Sicnature: w - 

TItlc/Position: j . 3 ~  ~;u&u= 

'I +hvrrr;;cs of opcratlng data rnkcn d~~rlng actunl tcfic run unlcfis rcqllcstcd otl~cwlsc 

1-15 



' 1 l 7 ' 1 C U . A  t:YISSlONS Tt:T;T IO:I'OI(T i ' r  

C 
(:E>IE>iT I9I.A;4T Ol'l~KATIl4(; i~l , ' l ' , l  

L E ~ I G ~  ~ ~ R T ~ U D  C ~ T -  5' llun 

I 
&nc r - .  .. 

. K i l n  110. 6.. Date  25 7 ~ L J f i 3  

.Type o f  . K i l n :  Wet. * ' . : Dry (-~??GHHT=> 
a I .- . "  . . 

. . .  /3;0 . . . .  . ' K i l n  D i a n c t e r  f t ..' . ... . . .  . , .. ~ . . 
i - . . . . 

. . . 
- ) . ' X ~ E U ~  C o n t i n u o u s  K i l n  F e e d  Race  ( % a n u f a c i u r e ; ! s  R a c i n g ) . '  130 .. 

. . ., ,. . ' : 
.. 

t o n s l h r .  
.. .,. ' : A p p , r o s i c a r c  i : i l " s p c c h ,  a t  ' ~ b o v c .  ~ ~ t i ~ g  .. , ..I. I . . . .  r e v . / h r .  

~ i s ' t o r i c a l  ~ i e r a i i  ' ) ; i l n  Feed R a t e  : . ' pg ' ,:.,.-. , , 
. . . . . . t o n s / h r .  

, 6.3 5 . - .  .; H ~ s t o r i c a l  Haximu$:);iln Feed- Race  . , - ,  . . . 
. . . c o n s / h r .  

I . . . *  , . ., ^I/ ......... . . . .  . 1 ~ { u ~ f l a t , 1 - 6 ' d ~ p ~ . b i l ~ ~ . ~ ~ :  .I .Yes '. . , '  :' '. ~6:. :'X, : . , ., . . . . . . . .  , . . . . .  ' .  . . .  .. : , ~ . .  . .;:. * 1 '  . . + I _ .  . . . . :, . . 
i ' ' I '  . . . .  . , ._: , . I , .  

. . . . .  , . . .?  , ,.. , . . . . . ' ,~ . . 
s .. ~.. / .  . , -  , . . ,..'&. ' . . .  . . L  . ' ~. . . , , . . . ., . . .  ..? 

. . .  .. , . , .  . , .. . . . . .A, . . . 
, ; ~ n c i c i p a t e d  F u e l  ~ s a i e . :  C o a l .  . . . :  & . . . ;  . , r . ( .  . ' c .  . .. .: % bf tii2. 1 .  . . . , oirl,. ..: ,.._ . . . - , ,  . . .  + 

. .~ . . .  , . . ,  , . . .  
. . . .  , .. . . . . . . . .  ..... . ~ 

. - .,% , , 
. . : x .$f el%.;.. . . :. 

' I . . ,  . : . . . . . .  . . . . . . . .  , , .~ . ~ ._. . ~ . ' .; ,,.. ->  ." '.', . . , I. 

:I ) 

(. .,. , . ... . . .  . . . . .  . .  . 
. , . '  , ' ; .  . . .. 

 as' * .  ' 
i. 

. . .- % , d f  . t . f"e. . .  . . 
. . . .  . . . . .  ,. 

. . .  . . -  . , 
. . . . . . . .  . . , .  . . ~' . '.. . '  . , ? .  

~. . ' . . . . .  . , . . : .  . . 2 .  . : . .~ . '  .-..A;r;?roxina,tc. F r e d  C , ~ m n , , s i r i o n  l ) u r i n C  ~~~i ' ~ . i ~ ~ ~ ~ ~ ~ ;  . ' ,  ~~~,.,:?'.9~'\-,~-: , .. > ,  
I(un hy, W e i g l , ~  

. . Z -  . . .  . ^ . . '  . , 
S i l i c a  C l a y  : .<!I- a '  .. , :. ' . X .  

. . . .  . . , .  . \ . . . .  . . ,:'. -; . . .  . . . :  Alumina  X . 

KILN OI'EIL4TIOI; I)VI<lN(; I:IIN (,ivEnAcb:l]) 

I 
t i  ~ c c d  i < ; ~ t c .  133.3 - _ - .- t o n s l h r .  

I K i l n  Spccd  ' -- - 17- -. b - -- R P H  
Fuc l  C o a l  x O i l  - Gas  

I l n s u f f l a t i o n  i n  Progress: Ycs - 1:o Y 

I ' c r son  H e s p o n s i b l e  f o r  Da t a  /Lw. v- 
Signature i e ~  

T i ~ l c / P o s i t i o n  - - - - - - - - - 



'' h i  I( l ~ o l , l . ~ i ' l ' l  0:; [ : ( ! : : ' I  l:Ol, j .)I! L1':ll;!:'l' lJl 'f:l~~'l ' l; .:i;  lI:,;l',!A 

I 
r1a11 t  L/GK~UT Fo. ~ . o c j :  I o n  f l t y  z 4 .  
S o u r c e  Tyite -G+G /~tr,~,m~ 

. . 1:;ited I ' r u d u c t i o n  / $ A & $ ~ - ~ - -  
T i r n c  I5715 - PI! - -- - Actu.? l  P r o d u c t i o n  /z;). 3 77.k' 

I . . 

.. . - Run 1 ; ~ .  ', . L 
! : c c h a n l c a l  C o l l c c t ~ :  

TltLr Uinne tc r -  i n .  ;id. o f  l't!l,,.:; . I l c s i g n  Dp.- i n .  1170 !? c - <  y&~ ,,.- t .  

f n  I1 0 .  O l > s c r v c ~  Lp i!<,:; I r r -  '. . .. ' . C u[,served Ap 0 
2 F F .  

I - F Z I I  I { - I  --' 1 '  ?.- c  i  \ 'o l  t s_--  . Operating A c p s  
. . ., . 

. . . , t o  : , . ( v o l t s )  . ~ ( o I I ~ I ! ; )  I , ,,, . 
. .-.-- .. .~ , 

< L ~ L ~ D  I ? L  . 

2. -. , - ...39 5 195 

I I .  

--- .- - - - - . - . . . 

S e c o n d a r y  
\ ' o l t a c r  

(KV) 

S e c o n d a r y  
C u r r c n t  

( r a )  

S p a r k  
R a c e  

( p e r  r n i n . )  

/ 

Ap ( a c r o s s  scrubber) -- I n .  H 0 2 '  
--- O I ~ < ' I ; I L  1111: V o l t s  . O ~ ' c r n t I i ~ g  :mps 

. - - . . .- 

I I.Irl111d I : j r c u l  a t - i o i  V ~ L C  1  I I .  % Elakc-up . B l ~ ~ ~ c l ~ ~ ~ . . ~  
RI'rn. 

S c r u b b i n g  W n i e q  1-- C ~ I ; I ~ C I !  <:r\.3l . . . . - . - - -. . 

I S c r t  l j l ~ y ,  Tank  C l c a n l l ~ l ;  - - - . - . . - - - - - 
Iiclg1:nuse: 

I i ' r c s s i ~ r c - 1 ' o r . j  t j v c  -. - - - . - - 1:C);:l I 1 .<,c - -. . - - . - ::o C o n p ~ r L : i c r i ~ s  -- 
l 'yi 'c C l c n n l n g  - - . - --- . - - . -. . - -- .- - --- --- nin. 

C g c l o n c :  

- 111 1 1  U .  
2 t.1 !!;i,1gc 1:). l l  0 .  

2 
-. 1 L l  Vol tr,- 

/! p - I n .  H 0 .  
2 ~ ~ ; I I - c ~ c :  

Oper . i I  In , :  \ :<,I  t s  -- - .- I I  g  Anp:; -- - - 

r s o n  I < o I : ~ ~ L I : I : ; ~ ~ ~ ~ c  f o r  i).itit :- /& - 
/ s l l l t u r e . .  r;zi 

. I J t I c / l ' o s j t i u n :  /(/L me-- - 



t 

f i s u  C r y ,  76 -- -- -. . - - - . . . - - . 1.0c:lL i  011. - - -- - -. . . .. - - - .. . - 
~ r ~ i r r c c  .1y1~c B M L & ~ S E ~ ~ Y P A ~ ~ )  ~ ~ ; I L ~ I I  i , r u d u c ~ i u n  /% rn fi-) I 

I - -- - . -. i 
. - - -  - 

~ a  r e x 7  ~i / ' ) I  '< - 27 F. A c t u a l  P r o d u c t i o n  122 .  2. - 

i < 
!.!reliant c a l  C o I l F c r o r :  -- 

'I'111.i. D i : i m e r e r i n .  ; : o .  o f  T u b e s  . I l c s i g n  Ap.- 

I Lp 111 I 1  0 .  I>us i ! ; i~  c f r n / t u ! ~ c .  C O h s c r v c d  L p -  . 
2 

I H a t c d  1i.I'. - O r :  V o l t s  

E l c , r t r o s r a t i c  F r c c i p i  t a ~ c r :  

, . P r i m a r y  
.Field . V o l t i g e  C u r r c n ~  

. No. 3; . (vol rs) . . .. , ~ .  . , , . 1 . -- .. -- - .. .. 
r ,. . - _  

,- ,. .: - 

I ---- ' .-, 
. . . . . . . ---- 

-- 
I --  s c r ! l l~ l~c ! r  : 

:. 
:~p ( a c r o s s  s c r u b b e r )  --- I n .  H 0. 2 

I > l ~ ~ ~ r : 1 1  {I)!! VoI 1 5  O p c r a  t i n c  ,Imps 

~ I I I  7:  kc-up . Dluudoi-n , - 3 1 ~ ~ ~ .  

-. - - - .- - - . . - - 
. - - 

!i:~<:l~o!,s<, : -. . . - . - - 
1'1-c.:;surc-P0r.l r i v c  -- l:t:j;.31 i \ , v  A . !:o Compar t lncn ts -  / f 
1y1w f . l c i n i n F  k&@% At= .- -- C l e a n  C y c l c  

. I ; i s  1 I I ,  0 .  
2 i n .  11 0 .  

2 

I I :  i  I 75. , - .. . . - . . -. .  \lo> t s  575 . ~ p c r a t i n j :  ~ m p s  6: . 

- 
- J.111 l ( n ~ c . d  1I.P. -- ~ p c : r , l ~  1111: \',,I ~s Up ~pcrn- -- - 

I 
+!,v,rJi:cs o f  o p c r a : i n c  tI : l t . - I  t.7kc.11 t1::1.l1:1: n c ~ u n l  ~ c t i t  run 1111lcss  r e ( 1 1 1 c s L ~ d  O C I ~ C T X ! : ~ C .  

1-18 



// /hll J \ 5 ! ~ ~ / (  
PARTICULATE EMISSIONS TEST REPORT 

CEHENT PLANT OPERATING DATA 

d f w  &&UP CHW Run No. / h e r  

Ki ln  NO.  8" Date  23 7 ~ 1 $ 3  
. . . . 

. . 
.Typi  of  ~ C l n :  Wet. - - .. D r y ' ( @ ~ & ~ r ~ > '  

/3.0 . . .  . I . <  - ~ i 1 . n  Diameter f t .  . . .  . . 

. . . ,  . , 
. - i . . 7 ' -  . . 

&ximum ~ o n t i n u ~ u i  K i l n  Feed R a i e  ' ( t&nufacturer! i , .    at in*).' . L30 
. . t o n s l h r .  

. . .  jj*:: ' 2,. ., ' ;, , . , . . ~ ~ p r d x i m a t e  K i l n  s p & d  . ,. . st Above , ~ e r < n i :  .... . . . . .  . . . . . .  .. , 
. . 

c v . / h r .  
. . . . . . .  

. . ~ $ 6 c o k i c a l  . . .  Average ~ i i n  Feed b t e  " J/q79, . i;b::D/jrri):. , . . ? '  , . t o n s l h r .  . 
. :. f3.5.  :.. . . . . . . . . .  ~ i $ t o r i c a l . ~ + ~ i m u m  K i l n  ~ e e d  ;d i t ( .  . - ,  . ..: . . . .  .,. , . .  , . , . . t o n s l h r .  . . . , ..: . J . . . .  . . .. ' ..A ~ . . :  , > .  . . . >~ . . .  ~ n s i r f f l a t i q ~ s ~ ~ b i l i t y : ,  Yes " ' N ~ .  : X J  . -  . , .. 

., . . . .  . . . .  . , ... . . . . 
. . . , , .  , . . 

. , . . 
. , .  

.+: . , ., . , .  . . . 
' x . .:- '. -; . .%.  , . , 

'An t i c ipa ted  F U ~  Usage:. . Coal  a . o f t i m e .  . .  . . .  
I '  . - ., ~ 

! 
.... . . .  s.. 

. . ..: : . . .  O i l  . . . .  . - % . o f . t i m e .  
. , - - - . . .  . . , . 1 .. . . .  . . .. Gas . ,: . . ~ .  . . X .of '  time. .; 

- '  ' 

. . . .  ... .. + . . . :  . . . A '  

i 
. . .  . . . . . , . . ~  . . . . .  . . 

A p p r o x i w t e  Feed C n m o s i t i o n  During T e s t  L imes tone  .?I. i . . X  , 

Run by Ueigltc s i l i c a  c l a y  c" ' '  X .  

Alumina f I!, L. X .  

I > ,  H0/S ~ U R G  X 
I a0 t.l , .- 

, . X 
z 54 UD . . c 0 

Feed S i z e :  '%d Z p a s s i n g  200 mesh s i e v e .  

I 
K I L N  OPERXTION DURING R U N  (AVERAGED) 

Ki ln  Feed Rate / 3 2 * h  

I 
t o n s l h r .  

Kl ln  Spced 12-b W H  
Fuel  Coa l  % 01 1 Gas 

I I n s u f f l a c i o n .  i n  P r o g r e s s :  Yes N O  x 
- 

P e r s o n  R e s p o n s i b l e  f o r  Data  

S i g n a t u r e  /V 

~ i t l e / P o s i t i o n  t d ~ ,  &fw 

DEQ 9/76  



. ~, 

I . . , ' -  , . ~  ~. 

-IOWA DLI'ARTHI:NT OF ENVIROIIHENTAL QUALITY 

" ~ I R  POLLUTION C~I :TI (OI ,  LQUII~IILNT OPERliTINC DATA* 

~ l n n t  (€#I& Ckffmr 80. L o c a t  i o n  a503 P / ~ Y ,  ~ 4 .  1 Source  Type 40 h ~ , f , ~ a  Faced P r o d u c t i o n  /& 
D a t e  G ~ V U  Time d OqO- 2 \ 5 3  A c t u a l  P r o d u c t i o n  /as. (7 

I , ? . .  . a: . . 
Run No. / 

Hechan ica l  C o l l e c t o r :  

I Tube Dinmeter-in. No. o f  Tubes- . D e s i g n  Ap.- i n .  H,O @ m,. - t .  

e 0 Observed Ap i n  H20. / Des i  u b s e r v e d  Ap F. 

. O p e r a t i n g  V o l t s  . O p e r a t i n g  Amps 

. . ~ l e c t r o b t a t i c  ~ ; e c i p i t a t o r : . -  . . . . . . , .~ , . ' 1:. . . .  . . . . 

I ' " ,. Primary p r i m a r y  S e c o n d a r y  -! ,. Secondary .  . S p a r k  ; 
R a t e  F i e l d . .  . .. V o l t a g e .  ' C u r r e n t  r V o l t a g e  C u r r e n t .  .- . . 

, 
No. . . - . .  . ( v o l i s )  . , ( imps) (KV), (ma)' - .  ( p e r  mfn. ) ,  

1 - . . . .  - -  . . 
< 

I- 
b q u b b e r :  

Ap ( a c r o s s  s c r u b b e r )  

O p e r a t i n g  V o l t s  O p e r a t i n g  Amps 

g n l / m i n .  Z Make-up . Blowdo~m 

P r e s s u r e - P o s i t i v e  No Compartments 

min.  

Avg. B~gl louse  Ap 

Fnn: Rated 1I.P. -- 0 j ) r r n t i n g  V o l t s  

c y c l o n e :  

1 A P  I n .  H 2 0. D i a m e t e r  

Fan Rated H.P. ' Operating V o l t s  O p e r a t i n g  A m p s  

P e r s o n  R e s p o n s i b l e  f o r  Data :  - 
Signature: 

I hhverogcs  of o p e r a t l n f i  d a t a  t aken  d u r i n g  n c t u n l  t e s t  r u n  u n l c ~ a  r c q t l c s t c d  o t l i c r v 1 . q ~ .  

1-20 



- . . . . .% . '  - . _ ,, -- :: . : ~. i. : .. , -- 
. . , . IOWA I)CI'AHTI.II:IIT O F  E N V I  RONMENTIZL-QUALITY . . 

': AIR POLLUTIOI~ CIII:~'I(OL EQUIL'IICNT OFERATLNC DATA* 

p l a n t  (Enc~rC  & b ~  LS. L o c a t i o n  lP*bo Ctc ~4 
Source  Type 8#&* fgy~&5~)  Rnted P r o d u c t i o n  /& ?& 

Date  2 > 7 ~ ~ ~ ~ ~  Time 3050-2/%3 A c t u a l  P r o d u c t i o n  13?. b 
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. . . mp =. tOtd i  pa r t i cu~ . t&  emiss ibn  r i te f r o n a 1 . i  sd.rceid: . . ~. . . . . . . . . .  v .. . . . .  . . . ,  . . ,exhaust ing . . .  t o '  t h e  atmosphere f rom t h e  k i l n  (CB/HR). 
. . . , . . . . , . .  

1'' : 
; . ,  . . 

. . .  

. . .  . mf ='tot8 average.dry.,feed"rate'to t h e  k i l n  (T.ON$LH 

-._ .. w . ., . . ( " ,  

. . .  ,~ . 
. . .  

~. . . ~. . , 

. . . . .  
. . . . . . d r y )  - : : . . ' , . . , . . , ~ . . .  . . . . . . .  . . (  . . , . " , < I ?  , " ~  . 1 : . . . . . . .  L , . . . . .  . . . .  . . .  . . I *  . - . . 

. . . . . .  . . . . .  
,. _ .  : . . : . . .: . . . . . . . . .  . . . . . . . . .  . c - * '  . ~ 

, . 
I '>. I i . . -  +.;. - -  ' ~ 

s .. e , , . ,  .; .I , .. . , : t. ' 1 
. . . . . . . .  :<' . . . .  ..'Si nce,:mbst. k i l i i s  - ' h i v e  moEe ?hati:.:ohe:..source .exhaust.ing:td: .. 

. . . .  I . . 
~ . ,  , aGosphere, the  . , foll'ow.ing~.,eqiiat~.on . - ,  ~. . i s  . u s e d r t q  . . ca~clr.l,ate m i :  :. 

.... .. + . . . .~ . . . " 
. . l _  . :  . , 
. . .  . . . . (1 ' . A .  . 

i . . ~  I 
. . . . . " 

. . .  ~. . . Z . '  . . . . .  

I . . .  . :  . . .  .. _1 ' ,. 
,f,: = c.6 . Equat ibn 2. :"' i .  . . .  P. i .  . .  . . . . .  , . , - . . 

. . .. ,: ~' . 
>. 

I 
. . . . .  

. . . . . . .  . . . y :  . ,  . . 
3 .  .~ , . .i ,I , * " , .. . . . . . . 

where mi = i n d i v i d u a l  emission r a t e  o f  source i (LB/HR) 

I' . . 

I n  t h e  June 22-24, 1983, c m p l i a n c e  t e s t  on t h e  No. 8 K i l n ,  

I the  Main Stack (ESP o u t l e t )  was tes ted  s imul taneously w i t h  each o f  t h e  

baghousetes ts .  The average o f  t h e  n ine  runs on t h e  Main Stack (m,,,,)avg 

I 
was used ' to  c a l c u l a t e  the  c o n t r i b u t i o n  o f  p a r t i c u l a t e  emissions from t h e  

. r 
., . 

ESP. :.In, t h e  case o f  t h e  emissions from t h e  e i g h t  baghouse stacks, 

Baghouses 5, 8, 9 and 10 were o f f - l i n e  du r ing  t h e  p a r t i c u l a t e  emission.. 

I t e s t s  on Baghouse 7 and 11. Baghouse 6 emissions were est imated t o  be 
- 0.44 LB/HR us ing  t h e  average of two vo lumet r ic  f l o w  r a t e  determinat ions 

. . 

I . . , . ; . . . ; . :  , .  . . "  . . ~  . , , . :  , J-1 , . . . .; . . .  *.,. . . , ' : .  ', . ... " .  .. . . , 

s . .  

I . . 

. . 



performed --on June 23 and 24, 1983, (9594 DSCFM) and the average 

p a r t i c u l a t e  concent ra t ion  f o r  t h e  s i x  p a r t i c u l a t e  runs performed on 

Baghouses '? and 11 ( .0053 GRIDSCF) . 
-. .. 

. . . . 
i ' . . .  . . .  . . .  I: . . .  . .~ . . . : . . . .  

I , . ,.. 
'. - ~'aghbuses . 1-4' ( i h i c h  vent . i k . 6  'one.  . sthck)'. emissidns were- . 

. . 
' ,". 

, measured':on' ;lune: 22, 1983, when two addit ional.  baghouses were on- l ine.  . . a . *  . . .  1 . . , . ;s ince ieh.igh &nounced t h a t  i t  w a s  t h e ~ l a ~ t l s .  i n t e n t  t o  r u "  i n  t h e  . . . . .  
. , . ' I  . ..: .. , . ; . - . f u t u r e  wi..th: these two bagho"ses. of f - l ine; , ' i t .  . -, :, . was. . agreed. . - ;  . ( o n - s i t e  . meeting'  
I . '  . I. . . . ~. . 

. . .  . %&ie;en. ~ i y l ,  . & l k '  . if iehigh:: and, ' Bi.11 Y.o@@quist !of I ':Ipwa ~ ~ ~ ) : t t i a t ;  . . the:. <.: 
.1 . . .  :,,. . . . .  *. . 1 

' 
-. r e m a i n d e r o f  t e s t s  . . . .  :would ae;rti": w i t h  $he&: .. . tw: o f f ~ ~ n e ,  p r o v i t i n g  . . th,at ; . - .* 

. : -. 
<.I .., ' - 1 '  t h e  . emi is ions.  . , from the   house. ~. 1-4. -Stack . ., . be ;ca lcu latkd,  ., - "s ing   the'^. . '  . . ,  . . "  . . 

. . . . . .  l ,.hi ghes<'bf. t he .  concentsat'i.ons~:-wsured. .on" b.une. 22,' J983, , ' together  w i th .  
! . . , 4 ,  ; :: ,, ,. ,? . , . ,: ., . . (< ., . -  . 

. . .  . J . . . .  t h e  'av i r iGe . . . .  o f  two: 'flow. - r a t e  .deferni indt ions . . :gerformqd,.on: z - ~ u n e  . , .  - 2 3  and 24;,..'; . . - . 
* : 1983, whe. t h e  t w o  o the r  ba~houses ,were off-1i.e. ,! .. , .. . . .  . , . . .  .... 

? . I  . . . . 
. . .  , . , - . ,  . . . . .. . . . . . . .  ! . . 

. +  I . , ' '  . . ,  . . ~ . , . .  , . , ~ ; .  
....... 

. ,, 
> .- ' : . . . . ,: . . 

. 1 . . . . . .  . . . ' I .  :_ . . . . - \ : . . . . . . .  , . I '. , . , ,  ~. . .  , 
-. , L,.! . '? j r -  .AS;. a r e s u l t  o f  t h e  ab6ve d&scr<bed agfeeni&t;, ' thh .  emissions,-,.. . . * .  . 

f o r  ~ a ~ h o u s e s  1-4 was c a l c u l a t e d  t o  be 3.19 LBIHR irsi'ng:..the h.ighesf 1.. 
. 

I p a r t i c u l a t e  concent ra t ion  measured on June 22, 1983. (.00977 ,GRIDSCF) at$:. . . . .  .. 
t h e  average of .  t h e  two vo lumet r ic  f l o w  r a t e  determiinations performed o n :  

June 23 and 24, 1983 (38101 DSCFM). 

I 
The wet feed r a t e  t o  the  No. 8 K i l n  (133.86 TONS/HR) was 

I. ca lcu la ted  from t h e  n ine  Iowa DEQ " P a r t i c u l a t e  Emission Test Report 

Cement P lan t  Operat ing Data" sheets submitted t o  I n t e r p o l 1  a t  t h e  end o f  

I t h e  t e s t  by B i l l  Volk. The a r i t h m e t i c  mean o f  t h e  n ine k i l n  wet feed 

r a t e  values corrected t o  a d r y  bas i s  was used (133.19 TONS/HR) as the  

I best  est imate of the  d r y  k i l n  feed ra te .  A sumnary o f  the  emission 

f a c t o r  c a l c u l a t i o n  fo l lows:  







 articulate Loadings and Emission Rates 

The p a r t i c u l a t e  emission r a t e s  'were determined per EPA Methods . 

. . .  '1-5, CFR. ~ i t l e  40, ~art..60,. ~ppG"?dix A. , ( ~ e v i s k d  , . ~ul~.:j,-!982).! . . I n . - t h i s -  ~ . , - C .  .. :. , . 
*; . - 4  . . i . ,, , . , ,I. . , ..'..procedure, . a p.r,e,l i m i  nary . velocitj?,; p r o f  i l e  . o f  ,.t'he..:gas& .;i.n: the;<.,,f-'].u$, ! i s  .: ':;. . 
: . . . .  . . . . .  . .  . , ' . . ' .. 

, .. 
: 'bbta ined'by.  meanj o f  .a temperatu ie .and 'v610c i ty  travefse.: ' .~n~fhe , ,. ~ , .  '.basis . , . ' -1 

.. , . . . . . . ,; 

.- ' .of t h i s 6  va lues ,  s-ampling :nbzzles o f  . d p b r b p i i a t e ' : ; d i ~ e t e ~  are gele;tedi - ' , . . . . - ., 
sampling, a necess.at-j pyerequig i te : ' for  .. .  o b t a i n i n g  a - . .  1 . . .  , . , . 

'+ .. -:. . , .  ' !  ~. . . 
e , L .  . ' . , .! 

. . .  sample.. , ,. ; . . .a<, ' . . . .  .- . . 
, . .  . . ' +  :., . 1 '.. _, 1 - , . ,, . .! . - .  . . ,. . .,: ' . , .  ' .  - ,  . , . . .  ...; ,-~~e:..:s:am~l inb::,tr i i 'n. cons'isti..oe:.a hea te 'de~~ i~aSs- l i ned* ,  saipalng . . .  . "  . .  ., ' , ;  . .I . . . ,  , -:I , , 

, , . . , . , . . . .  , , .-.: . . probe eqlj.ibp6d<,wi t h . - , ~  .Type: ' S.. pl  t o t  .: ad.'. B t h e n o c o u p ~ e ;   he p;obe,'"is . .- *-.; 
. . - .  . . . . . . . . . I , .  , . . .~ . . . . . . .  

. . . . .  , . I  L'. attached,';{ a .;sampl.ing' . . .  module..\jk!ch' .. hoirses. . . t h e  a l l - g l a s s  i n  l i n e '  f i l t e r  . . -~ . ,- . . .  :: 
I' . .I ' 

' . ho lder  in '- '$ ~temperatui.e.'~'c~ntrolled; orje". In  add.iti.on, t h e  sampl i ~ g  . . . .  . . . . . . . .  . . . . . . . . . .  . . - . . r  . . . , 
. . - . , -.m$du:l,e .. -a lso .  hdus is  t h e  cdndensey .case qa$,,a' ~ r i e t $ t e ,  , . .,. $rii_hg . c o l ~ ~ n : ~ - i ~ h e .  . . . .  , , ., ' :;:% : .  < . .  ../. . . . . . .  , - ~. 

- . .<,.::- - sa1i16,iing, module i s  ~onnect~d'.., 'by'::k~air~j ,b$ in .  umbil.ical": c o d  {'t6;. t h e  . , . . c .  . . . . . .  . .  I : ................ . . , . .  . , . " ...,- . . 
'. : ,; a C ~ n t r o ~ l ~ ~ . m o d u l e  which houses' t h e .  .dry:' t i s t  gasmeter; t h e '  c i 1 ib r i t ; ed  .. 1 . . .  " 

I *. ' o r i f  ice,  a 1 eak.less pump, two i ncli.ned,. manometeis.. and . a l l  - c o n t r o l s  
. . . . . - . . .  

' : reau i red  fbr opera t ing  . t he  sampling. train:.-. ' ' .  
'- 

- .  1 
. . ,  , & 

.*I . 
P a r t i c u l a t e  samples were c o l  l ek ted  as fol lows.: . . . . . .   he. st&l'e:;.gas ... 

I > , *.: ' . " . . . . 
was drawn i n  through t h e  s;mp.ling probe i s o k i n e t i c i l l y  . . . .  .and p a i i e d .  , . " 

. ~ ' i  
; .  ,, 

through a 4-inch diameter Gelman Type A/E g lass f i b e r  f i l t e r ;  - . i : ~ h e ~  , : 
I p a r t i c u l a t e s  were removed a t  t h i s  p o i n t  and c o l l e c t e d  on t h e  f i l t e r : "  ' . 

The gases then passed through an ice-cooled condenser and a desiccant-  

packed d r y i n g  column which q u a n t i t a t i v e l y  absorb a l l  moisture from t h e  

sample gas stream a f t e r  which the  sample gas passes through the  pump and 

I the  d ry  t e s t  gasmeter which i n teg ra tes  t h e  sample gas f l ow  throughout 

the  course of the  tes t .  A c a l i b r a t e d  o r i f i c e  attached t o  t h e  ' o u t l e t  o f  
. . 

t h e  gasmeter prov ides instantaneous f l o w  r a t e  data. 

A rep resen ta t i ve  p a r t i c u l a t e  sample was acquired by sampli.ng. 

f o r  equal per iods of t ime a t  t h e  c e n t r o i d  o f  a number o f  equal area 

I reg ions  i n  the  duct.  The sampling r a t e  i s  adjusted a t  each s i t e  such 

t h a t  an i s o k i n e t i c  sampling c o n d i t i o n  p reva i l s .  Nomographs are used t o  

I a i d  i n  t h e  r a p i d  de terminat ion  o f  the  sampling r a t e .  

, , 

*A s t a i n l e s s  s t e e l - l i n e d  probe was used a t  t h e  ESP Discharge Stack t e s t  
s i t e .  - 



Af ter  sampling i s  complete,. the  f i l t e r  i s  removed. and p laced.  
.. . ,  . 

I i n  a'c ' lea~i: ,containef.  The nozzle arid * ' i n l e t  s i d i? .o f  the  f i l t e r  ho lder  , ' .  . - 
are quanti.(ativkly . . washed w i t h  acetone and the washings a r e - s t o r e d  i n  a.' ' :i .I 

. se~ond. :<~nta in i r . . . : . -A  brirsh>.is o f t e n  used i n  the;cleani"g. step t o ,  he lp"  '; 
. .  i , . . . . . . . . .  . . . . .  

. . . , ,  . . . . .  I . ' ,  :; 
. . . . 

, . .  : . .. : , . 
. . . , - 'a js lodge . , . deposits... THe samp.les-' . . .  'are ., r e t u r n e d  to' : the laboratory. .khere.  7 :', . . . . .  . . . . . . .  

. - .  . .. . . . .  . . .  - - . "  th-ey .a&: l;gged' :in,:: . . .  and Analyzed.  The- .volume .of  the:'.icktbne. r i ' n s i  
:.- . . . . .  , , .  . . 

., . . - I 1,. i. ~. . ("probe. Gash") _ . , +  .is;:"dt,ed. a n d  . then:  . t h e  r i % e - i . i  q u a n t i t a t i ~ i l ~ ~ : : t r a i ~ ~ f , e ~ r i ? d " .  " 
. . ,  ' t q  a. t a red  120, cc p o r c e l a i n  eiapora't i ,ng disc and:.the acetone evap&ateb:- ' .  . , . '.. : . . . ~ " , , .,. 

o f f :  a t .  97-105  his:, temperature. i s ,  u d d .  t o .  prevent 'co"densat$o" o f  . :. ,;', . > . . .  , , : .. , ‘ . .  ., . .  .:.. . . '  . . .  -;,I. . .  ', I : : - , . . '  ', . 2 , .  . ., ,, , . . ,  , . , . .  , 
. .  ; , $  . . . : . .  . atmbspheric. . ... m o i i t u r e  . . .  l '  due..:,lto. . . 'the; .'cool'i"g ef fec ' t  'in-d"ced . . . by .; t he '  I.' ' 1  
.. . . .  . . .  ' . .evapdi-ati.o":.bf .;+tone..  he 'acetone-free sample ii, then"tra?sf&fed t o  . . . .  I . : , :  

..;-' : . . . . . . . . .  -. . . 
I 

. I . % , ,  

. . . . .  , . . , a?'::p;en ,A _ . .andrd?i$d.-at. .. . ,  105' OC, rfdr :30: . +inu.tesi . coaled .'in a de5i.ccgto$-over . <'..'i . - .  . ;.:<:.',' / 
. .  ~, . . . I.,., . . ~ * ,  

qua"t.itative1.r t r a n s f e r r e d  t o  - a r6 - inch  w a t c h ,  g lass and d r i k d  i n  a".'oven . . , . . . . .  . : 

' 

. D r i e r i t e ,  a n d  t h i n  .w'eighed.:toh t h e  .nea;est. . O l  mg. -  he. f i f t e r  sampl6 , i's . --,. , , '* 
. . , . 

*. . . . . . . .  >.; '. .. , 
.... .* . . 

. , : .,,at: .. 1.05: : . O ~ . ' f o r  . . .'tw,o.:hours.~ .;The. f i : l : ter'and watch: g lass  are. then codl.ed i n  ~ , ,. .. . .' 

I. : ; ; .  
. ., . ., . . . 8 .  

, . 1 .. 
.. : .  . ~ 6 desicdat.or'~..and! - t i e .  f i i t ir .hei.bhed . . t o  ' t h e  - .  nearest,. .01 -9. ~ i i  : i 

. . 
i i$ i ih i ,ngs ale: p e r f d r i e d  . . . .  .( . . . .  ,i 'n.~d:balanc'$ ., .,, ropm,:,ihere ... t h e , r e : l a t j v e  . . . . .  humidi ty  . . . .  i s  

I 
. . 

. ,  v 
., .. ., . * .  .. :>. . . ... -. . , . .  ~ , . -., .: . .: :j/ 

... - , hyd i -os t i t f ed .  'tp: iji'ess . ' t ~ i n ,  : : .5&~.~re lat , i :Le . ~humiddti:.. .. .-Mj.qj-oscopic .".:. 
a , . . , 

examinat ion o f :  the'-samples. i s  pqr<ormed i.f :any .&usuAl C h ~ r a c t e t . i s t i c s  :, % 
... . . .  .. . . . . .  . . , .. ~.: , . . . 

. , &  _ : .  . 6 ,  . I .  
.. t . .  are observed.. .  he weight .  o f  .the. i ~ i t ~ ~ d , ~ . ~ i r i ~ e  i s ,  r6 r r i c ted : ' fo r .  the".,' r... : i 

. ,.. . . 
. .  

. . 
acetone blank:.. , The ~ r i b r i t e  column i s  ' weighed. on-s i te ' - 'and '  ti; .:,water j 
c o l l e c t e d  by D r i e r i  t e  i s  . added t o  the condensate, so t h a t .  . th&'. . total ;  ' - . . , .  , .. _ '.: : . . 
amount. o f  absprbed .water may be ascer ta ined.  ... . . , .  . . . . .  . . 

. : . . ,. . 
I n teg ra ted  f l u e  gas samples f o r  Orsat ana lys is  were co ' l lected , 

. 
. . 

s imul taneously f rom t h e  stack and from t h e  breeching a t  the  i n l e t  t o  the'. - - 
wet scrubber. ~he"samp1es were c o l l e c t e d  i n  4 4 - l i t e r  Tedlar or t e f l o n  

. ,  

gas sampling bags a t  a constant  f l ow  r a t e -  throughout each p a r t i c u l a t e  

I run.   he bags were then re turned t o  the  ' labora tory  and. analyzed by 

Orsat analys is .  Standard comnerc ia l l y  prepared s o l u t i o n s  were used i n  

I t h e  Orsat analyzer (sa t .  KOH f o r  carbon d iox ide  and reduced methylene 

b lue  fo r  oxygen). I n  a d d i t i o n  t o  t h e  above, t h e  oxygen c o n t e n t  of the  : 

f l u e  gas was measured at. each t rave rse  dur ing  t h e  p a r t i c u l a t e :  

determinat ions us ing  a Teledyne Model 320P-4 Por tab le  Oxygen Analyzer t o  

sample t h e  e f f l u e n t  f rom t h e  Method 5 t r a i n .  . 

, .  . . , . . . . 
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TEMPERATURE SENSOR IMPINGER TRAIN OPTIONAL.MAY BE REPLACED 
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.. 

PITOT MANOMETER 

THERMOMETERS 
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' A l t e r n a t e  e q u a t i o n s  f o r  c a l c u l a t i n g  r n o i s t v r e  c o n t e n t  f rom wet  b u l b  and d r y  
b u l b  d a t a .  







SYMBOLS -- -- 

I , . 

. . A .  = Crocs sec t i ona l  area o f  stack, SO. FT. 
' 1  

. .. , Y. . . . . .. . . , . . .- . . .  I .  '. 
. : i , 

. An = . Cross: sec t i ona l  area o f  nozz.l'e; SQ: FT. 
. .  . . . . - .  . . :-..' . 

I . . ,  ., 

. . 

. . Bws , . . 
= Water' vapor i n  gas stream, p ropo r t j on  by volu~ne . : .  . . . I 

. . . . .  ~. . . . . 
, . , . . . . . .  . . 

. . 
1 

, . ,. . . C . . -. - , .Pi t o t  tube coef f  i.ci.en'f;, di .men~ion. le~&. , -  ' . , . 
:,.>. " j  

, . ..; li P ,:.:. , : ., . ..\ -. , ' . " . . . .  . . ." > 6';,., ' .. " " '  . . - . , , . , . . . 
.I 

', . . I - * .  - . . , .  . . . .  . . . . . . .  . ...I! ....,, -.:.. .;.Ca. .. . = . Concent ia t  i on o f  p a r t  . . I cu  I a$~;:rnitt~r:.i . . . .  n ; . i t i kk  gas.; - wet'.bi<i.s,.: ' . . . . . . . . . . . . . . . . . .  ,. , .. I!. . , . (  . . .. : . .  . , _:  ........ . . , .  " GR/@F: :,. . .  .: I ,. , . .  ,..,,. . , .. I . + ,  - . , :.I . ,. . . , . . . .  t : .. % : . . . . . . . . .  7 . . . . . . . . . .  i . . . . . .  . . . . .  . ., .. . . . . .  . . . .  _ I '. 
. . . . .  , . ., .. . . 

+ . . .  . . . . .  I". , ' . : , . . .  . . . . . . . .  I . . . . . .  ' ~ .  . , . . .  . . > .  1 . .  " . .  . : - - .  . . . ,.. . , . . . . . . .  
C 
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