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'8. ' ' . . .  
Be!z Convene. Murdcch - Inc 

1.0 EXECUTIVE SUMMARY 

Republic Steel Corporation (RSC) re ta ined Betz.Converse~Murdoch*Inc. (BCM) 
to  evaluate i t s  No. 22 Envirotech/Chemico one spot quench car i n s t a l  ed a t  
the Coke Oven ,Batter ies Nos. 6 and 7 a t  the Cleveland f a c i l i t y  The 
emission data were evaluated i n  accordance w i t h  the  Envirotech/C emico 
Specif icat ions and t e s t i n g  was performed as per the procedures establ ished 
by the Environmental Pro tec t ion  Agency (EPA), t he  State o f  Ohio, and the  
City o f  Cleveland. Three 24 push tests ,  incorporat ing push and t r a v e l  
modes, were performed by BCM. I n  addi t ion,  opaci ty  observations were 
noted f o r  each oven t h a t  was pushed dur ing the p a r t i c u l a r  t e s t i n g  program. 

2.0 SCOPE AND OBJECTIVES 

The scope o f  the p ro jec t  was ou t l i ned  i n  BCM Proposal No. 00-4178-12 which 
i s  contained i n  Appendix 1. The fo l l ow ing  parameters were determined fo r  
each test :  

Gas f low - ACFM and SCFM 

Gas temperature - OF 

Moisture - % by volume 

Flue gas analysis - % by volume CO2, 02, CO + N2 (by 
d i f fe rence)  

Pa r t i cu la te  emissions - g ra ins jd ry  standard cubic f e e t  
(g/dscf),  lbs/hr, lbs / ton  o f  coke pushed, lbs/ ton o f  coal  
charged 

Opacity - % Opaque 

3.0 PROCEDURES 

3.1 F i e l d  Work 

F ie ld  t e s t i n g  was conducted A p r i l  14 and 15, 1981. The sampling team 
consisted o f  the  fo l l ow ing  BCM personnel: 

Robert A l f red  - S c i e n t i s t  I1 
Edward W. Blanar - Engineer I 
Nassar Oshkoohi - S c i e n t i s t  I1  



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

' . P .  

, .? .. 

.. Eietz. konverSe. Murdoch Inc. 

Mr. Gene John of Republic Steel acted as l ia ison between BCM and Republic 
Steel ,  and Mr. Bill  Weiss of Chemico ensured tha t  the scrubber car was 
opera t ing  normally d u r i n g  the t e s t  periods. Mr. Joe Bryant of Chemico 
observed the tes t ing performed on the test car. 

The following methods of sampling were employed i n  t he  t e s t  program: 

1. 

2. 

3. 

4. 

Sampling and traverse locations were determined a t  a pre- 
t e s t  meeting on March 24, 1981, attended by personnel from 
the City o f  Cleveland DAPC and the EPA. 

Gas flow, gas temperature and s t a t i c  pressure measurements 
were made per Method Two of t he  Federal Register, Volume 42, 
Number 160, August 18. 1977; the methodology is out l ined i n  
Appendix 2. 

Part iculate  testing was conducted as per a modified Methods 
Five Federal Register, Volume 42, Number 160, August 18, 
1977. 

Fyrite oxygen (02) and carbon dioxide (C02) indicators 
(manufactured by the Bacharach Instrument Cmpany) were used 
t o  determine the molecular weight of the f l u e  gas. The 
Fyrite d i rec t ly  determines percent carbon d iox ide  and 
oxygen. The volume percent CO plus nitrogen was determined 
by difference. All of these parameters were used t o  calcu- 
l a t e  the molecular weight of the dry f l u e  gas. 

These procedures are o u t l i n e d  i n  Appendix 2. 

5. Moisture content sampling was conducted per Method Four of 
the Federal Register, Volume 42, Number 160, August  18, 
1977; the methodology is out l ined  i n  Appendix 2. 

3.2 Equipment Ca l ib ra t ion  

In accordance w i t h  t h e  accepted procedures published by the EPA. a l l  gas 
velocity measuring equipment, volume metering equipment, temperature 
measuring equipment, and flow rate  metering equipment had been calibrated 
w i t h i n  60 days of the actual t e s t  date. Calibration data are contained 
i n  Appendix 4. 

3.3 Analytical Methods 

All samples generated during :he sampling program were returned t o  the BCM 
Laboratory i n  Norristown, Pennsylvania. Laboratory data are contained i n  
Appendix 3, Table 3-1. 

2 
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3.4 Calculations 

A l l  particulate concentrations, moisture content, gas flow, and molecular 
weight  calculations were accomplished through the use of a computer. Raw 
data generated .from the f i e l d  sampling program and the results o f  the 
laboratory analyses were introduced in to  equations presented i n  Methods 
TWO, Three, Four ,  and Five of the Federal Register, Volume 42. No. 160, 
August 18, 1977. Computer i n p u t  and a l l  other data appear i n  Appendix 3. 

4.0 SUMMARY 

4.1 Particulate Emissions Results 

The parameters evaluated us ing  the EPA and Sta te  of Ohio t e s t ing  methods 
are contained i n  the computer p r i n t o u t  a t  the end of Appendix 3. Test 
resu l t s  are l i s ted  i n  Table 1. 

TABLE 1 

PARTICULATE EMISSIONS RESULTS 

Par t  i c u 1 a t  e Em i s s i on s 
Run Concentration Lbs/Ton of Lbs/Ton of 

Coal Charged** Number (Grains/OSCF) Pounds/Hour . Coke Pushed* 

.012 6.8 0.020 0.015 
0.016 

1 
2 . 011 6.5 I 0.021 
3 .015 8.9 0.027 0.020 

* Eased on 280.8 tons o f  coke pushed for  each 24 oven t e s t s ;  see 

** Based on typical y ie ld  of 0.75 tons of coke pushed per t o n  of coal 

Appendix 3 computation sheet 

charged 

3 
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4.2 V i s i b l e  Emissions 

The opaci ty  observations were performed i n  conjunct ion w i t h  the  City o f  
Cleveland DAPC, Chemico. and t h e  EPA. The readings are contained i n  
Appendix 2. , 

5.0 DISCUSSION 

5.1 Par t i cu la te  Test ing Resul ts 

The t e s t i n a  f o r  the auench car o a r t i c u l a t  emission was performed w i t h  
minimal f i e ' l d  d i f f i c u i t i e s .  Test Run No. 1 was delayed because o f  e lec- 
t r i c a l  problems on the quench car. Test No. 2 went smoothly; however, a 
hydraul ic  l i n e  broke on the  t e s t  car about one-third o f  t h e  way through 
Test Run No. 3. This delayed t e s t i n g  f o r  about one hour. Dur ing Test 
Run Nos. 1 and 3, the hot  coke began "s t i ck ing "  i n  the ovens; therefore,  
the pushing machine was unable t o  push the  coke out. This was no t  evident 
t o  the operator o f  the  quench car who i n i t i a t e d  the  scrubbing cycle. This 
s i t ua t i on  occurred f o r  approximately 160 seconds on Test Run No. 2 and 36 
seconds on Test Run No. 3. Because the  scrubber was o n l y  scrubbing 
ambient a i r ,  the cubic feet  of gas sampled and the  sampling times from 
these pushes were subtracted fran the appropr iate to ta l s .  If they were 
t o  be included i n  the ca lcu lat ions,  the  gas f l o w  (ACFM) and gra ins (DSCF) 

. would-drop i n  value and t h e  i sok ine t i cs  would be s l i g h t l y  higher. 

5.2 V i s i b l e  Emissions Procedures 

The opaci ty  was observed dur ing two of t he  three t e s t i n g  programs. A l l  
observations were recorded i n  accordance with guidel ines establ ished i n  
EPA Federal Method Nine o f  the Federal Register, with the  except ion o f  the  
guide l ine t h a t  the  sun be located 140° t o  the  observer's back. This 
gu ide l ine could not  be met' because o f  the l oca t i on  o f  the coke ovens; t h i s  
i s  a wel l -establ ished pract ice.  A l l  observations were recorded by a 
c e r t i f i e d  BCM observer. 

Opacity readings were taken above the coke car w i t h  b lue  sky as back- 
ground. Observations began a t  t he  s t a r t  o f  the  push cyc le  o f  t he  quench 
car and continued u n t i l  the quench car cyc le  completed. i t s  run, which 
lasted two minutes. There were 24 pushes per tes t ,  each push occurr ing 
approximately e igh t  minutes apart. 

4 
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MARCH 16, 1981 

TECHNICAL SCOPE 

I t  i s  t he  desire of.Eepublic Steel Corporation (Republic) t o  have the 
miss fons  f r m  the ~!i'~IiiOTECH/CHEz~ICO Enclosed Quench Car Systems located 
?t t h ?  C1?ielana p l ? n t  of t h e  Republic Steel  Corporation 'evaluzted and 
cY3ntifiei. Th? ixtent  of t h i s  proposal is  t o  present 
.ci7.C;nv2rse.i~tir~och.Icc.'s ( B C M )  approach t o  fulf  i 11 ing Republic's 
re':uest i:r d e t s n i n i n g  the above information. 

T+ ? r o j k t  will involve er iss ion sampling from t h e  out le t  of two Quench 
C?.Y - y s l x s  i n  ordcr t o  generate compliance d a t a  f o r  submission t o  the 
0'" ' 
- h a i r )  Erxvirsnxent;l ?otection Agency ( E P A ) .  
1e ? o r f c r x a  during a ?our-day pericd a t  each location. 
:;.+;jiv:&:j > <  - -  nc!;::.j be1o.q. 

r.7'- - .  

_I 

- 
A maximum of three runs will  

The project  is  1 

- 
c f  disc::scica.and itiutual understanding of the BCN services t o  be 

.. _I..-..- . .: , -0,-.  - - - -  *:.,a -..- St,3'"<'n -.3.--L-q ' sczpe . i s  subdivided into the s teps  3s noted below. 
. .  . 

- - 
?RC ,-:E< 7 Z:L5,;i,51 1.15 ? 

*;;A: a c c e r k i c e  cf i h c  proposal, the SecEon Fianager of the Air 9Ja l i t y  
k : t i on  ir #...- , - I F  -reject Engineer w i l l  meet with Republic St?e1 t o  
?::-.-?lis+ :he f n l - w i n g :  

.. _.- . 
.. 

3.:.* =<,;-, - 
. .  - ' Estzolish - i c e s  of comnunication for the t e s t i n g  . .  

. G i s ~ u i s  t k  x o j e c t  scope t o  ensure Republic and SCN a rc  in 
;;reenncnt 

E x c r e  t h z t  the sampiicg s i t e  is  prepared for  t e s t i n g  (see - i-ent .Sespansioili:y Secticn) ,p - . 

. -  2 . -  125-1 Procedlres 

Ai1 p x t i c c l z t e  testi:g proce!ures t? be followed d u r i n g  the  th ree  24 

t i m  ASerc:-, ( 9 d )  z d  the Shio EPA. 
t2.s t i  ig ?;? wt i incd bel C W :  

3 1 .  ,+:: t 5 f J  fc: each car arc. those prescribed by the Environmental Protec- 
Tke procedures t o  be followed during 

..  re m out-of-stack glzss f'33r f i l t e r ,  folloded by 2 k ; l  
<r.i?ixjEr tr?i;l ( w h i c h  consizts o f  two d i s t i l l e d  water f i l l e d  
?>f?+r-s), foliovied by zn e:r;ty inpinger, and then a s i l i c a  
sz1-=iiieG i ' n a l  impinger. k g las s  lined prcje heated t o  25OoF 
f L:' c xi1: i e  used f o r  t h e  L!st!nq. - - o r  



. . .  
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S?.zci? y i n t  locztion and veloci ty  t raverses  wil l  cor,sist Of - ;,.,,r -, . 
;?A ;!efho: 5 sampling procedures wi l l  be follovted fo r  the 
7;rt:c:lrte s.implin9 w i t h  the following exceptions: 

(1: ‘ A  szm?le rzte o f  zpproximztely 0.3 scfm wil l  by used fo r  

( 2 )  

;’,x-p~+nt san3iinS traverses. 

, .  2icfl 2 5 L  

,; back half par t jcu la te  loading wil l  .be generated by evaoo- 
r c t i n g  a l l  water washes a t  105‘’C 
;.;eight determined 

5OC, and the residue 

2 . 2  ?s rmete r ;  

i r e  r.?:!cv::n? strarneiers wil l  be evaluated and reported for each of t h r G  :,: :; -. :;.= c i... - ._  f c .  L3?CI1 Q w l c h  Car. 
-* L .. 

- - -  . ”0:~ - $,CF;.; - AC,=:4 and SCFE4 
j:-.s :oxEjo-,:4gr(i - 3- r 
C z s  !xiec;:aT *;ie:5ht - Orsat analysis - (CO;, C.2, C2 and 
N;. >y dffference) - :: by 9olume . !,.!iist2re .i c m t &  - % by vcjluhe 
??rticu!rte concentration -gr/dscf (front-half  and back-half 3f 
rz-’p:in? tra!!? re jor ted separately)  
%:r+ical~t: mi s s ion  rate - 1bs/hr (front-half  and bzck-half Of 
s x p : i n g  t ra in  re ior ted separately)  . 
‘i isioie missions ,- % opaque (opt iona l )  

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

! 

I 
I 

- ,. .- 
C . L  :CY ezch car ,  Xi4 wi;l p r o v i d e  two men o n i s i t ?  for four  days w i t h  

i n 2  n?ccssszy saz?ling eq.iiprnent t o  coxplete t h e  tes t ing.  
.In . I .  - %iscjox:c- are required, BCi.1 will provide three men .during. the 
?rc.gr.13. . . .  

L. I f  Visi- 

ii:i ;-.n;?les xi11 k ~ ?  re tamed t o  our 1;boratory i n  ?it tsburgh, PA f o r  
analysis. 

4.;; RE‘?RT 

I 
I 
I 

,.- 

I . .  Civc zo?ies of the reDorcs ( o w  repor: for each ca r )  wiil be submi t ted  1 

f 

) 

I 

. , ~ ~ ~ i l ! : I  ;C ,xcri:ing cays 3 f  f i e l d  t e s t i n ?  completion. 
s53Uid  !I€ -z;a!lablf- :.lithin 15 tdorkjna days of the completion of the 
s2T;ing. 
*?FC:’ts, x d  ;zn?:inZ methodologies f r c s  the t P s t i n g  Of the Cars. 

Preliminary ?‘at?. 

;P? reports will include a i l  f i e l d  d z t a  sheets, analytical  -. 

I 
. I  

i 
~~ 



MARCH 16, 1981 

BUSINESS SCOPE 

- I t  is pror,o;ed tha t  tke out l ineh  pro jec t  scope be performed on a Lump Sum 
c - s i s .  
zz:-zeG tis:: thn scc?e of the work has changed from.\rhat i s  outlined i n  
t n i s  p r z j 5 . 5 .  Costs are based on 10 h o u r  f i e ld  days and hours in excess 
o f  IC 2re :?psitiered as overtime. . ,. 

This f?e i s  firm and cznnot be changed unless !t is mutually 

, .  

LUXP SWI COSTS 

* 

jel?.;: c,rs?i by cn,naitions beycnd BCM's. control; such as pa r t i a l  or  com- 

?e:ty t he ' g ro j ec t ' s  ccnpletion, cons t i t u t e  a Change-of-Scope. 
:,.vcrzbie .x?zther c x d i t i o n s  which BCN's Field Project Engineer considers 
a ::I:i'ez: t o  creii safety and/or sample qual i ty ,  cons t i tu te  a Change-of- 
h ~ c i  an., .;Ji I I Lye chcrged 2 t  the delay/overtime rate. 1n.addition. the 
-. I 

Eec?'z?ry f~ the  siicsossful ccmpletlcn of the project  in excess of 10 

pfcsatio:i s ?c t i cc .  
c v w t i ~ e  ,;;<;: be bil led a t  cost  plus io%. The BCM Field Project  Engineer 

! i n €  the ty;e cf shol te r ,  as required,  t o  minimize weather delays. If 
the croject  i s  pos tpond w i t h i n  72 hours o f  the scheduled start date, you 
;nay ?e -.harsed z fEe ( n o t  t o  exceed the mobilization charge). 

!.!cG.:; sci.lyIb!i: 

iicrii on :?is project  can be s t a r t e d  + t h i n  10 calendar days of your 
a,!t~Ori%zti:- t o  procsed. acd can be ccmpleted within 30 workin.cj days o f  
c x F ? e t i s s  ~f the  f i e l d  work. T h i s  schedule is ou r  best estimate based 
cn YZ zntic.:pzted 7rboratory and eng'neoring workload. A t  the time o f  

- 7 0 ' "  ? . - - -  prccesz jhtc'0;dns or irregu1,arities.I s t t i kes .  f loods or f i r e s  which 
Also, un- .. - 

. _ _ -  
.. 

I 2 - d  work i s  bzs2d cn a 10-hour day (excluding t rave l ) .  Any hours . 
p' \,;: 1 -  . 8 be chzrs?d a t  the  delay/overtime r a t e  described in the com- 

, . % I  ,: - : ~ , ? O t ~ f y  7 you .2f s!Jch Chang2S of  Scope. A t  your request, 3cM wil l  o u t -  

Any expenses incurred as a r e su l t  o f  project  delays/ 

'. , . 
- 
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..-.._ 
- j - - q  tutk?rizzficn TO ?roceed, i t  mzy be possible to  improve t h i s  sched- *. . ^  i z  " o p ~ c : ~ . ? . \ . ~  -:& .. . . _ L . _ _ _ _ . d  31 the other hand, an unexpected increase i n  o u r  l a b -  - :.sry 3"" :nj!neei-ing workload may cause a few days' delay in s t a r t i n g  
L.lik prcjc: .  
,..- . - 
. .  - - _  

i-vcices ,wi?l be subnitted monthly for work completed, w i t h  terms net 
t + ? r t y  (33) days w i t h  past-due balances subject t o  i n t e r e s t  a t  the r a t e  
0.' m 2  273 cne-?uarter percent (1-1/4%) per month, e f f ec t ive  forty-five 
,-J) d z p  .iftz.r dzte cf  invoice. 
c:lz:-ce c? f i  f ::en percent (1 5%). 
i ., - This represents an annual . interest  

-b : .. 
, . .> prc:s:al. i j  ve::G for f 3  days. Subsequent t o  t h a t . d a t e ,  aCM may 

1 - .  - x d  :c:??-e?im datzs  t o  conform to  our 8;iorkload. 
.- f', i f-p, 2 ;- 2 j 2 5 .' .. 7 of pcynent t o  allow fo r  chanqing cos t s  end a d j u s t  s t a r t -  . _ -  
-..- ..-.,..- 
:I; :'::z,i'. -1 

3 ,-,.! :,.;, j 
__- 

--.. .- ~ . .  . l;rta?:: insurance coveraie i n  :he followin5 amounts cir;d, upon 
'1.;-.2s-; m.7 

. .  __*. . n3: 
,:  ti^ ~ l i ? ? : t ,  r i l l  provide a Cer t i f i ca t e  o f  Insurance so indi- 

-,-.. 

( c )  Autcmbils LSabi l i ty  
Cmbine6 Single Limit 
[5:di!y 1n.jcr-y and Property ihnag2) 

.L imi ts  of L i a b i l i t y  

i S ta tu tory  . ' 

i .  

2500,000 Each Occurrence 
and Aggregate 

$500,000 Each Cccurrence 
and Aggregate 

$1,000,000 Each Occurrence 

ECI,! perx?ne!  a?i:Jyj endeavr  t o  c m i a c t  f i e l d  a c t i v i t i e s  in such a 
~ X E ?  2: 7rc)t.x: themselves and o thers  frcm accidents and injury. 
'.ih>C :?:~:?l szfet-y equ?pment i s  r cz j i r ed ,  th? c l i e n t  should so specify. 
s-.. W m : C !  us2 their  own safety F q u i p m e n t  (hard h a t s ,  goggies) unless 
ot::erxisZ 'ns t ructed.  
- - ., 
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. 2 R O Z E C i  IrlANAGEME?iT 

3Z.i I;1ill a ; s i y  key personnel who are f u l l y  qua l i f ied  and experienced 
. i l i a ,  : i~i!;r  stzdies. Their Suties are b r i e f l y  described below. ... .Lh 

>I?. ?. R .  Charrinstm, P.E. ,  will be responsible for  a l l  f i e l d  s tud ies  
znd zn,:lyticz.l detorninations. 
fcvr-nun!rcd szxrce Zaission programs. 

Mr. Charrington has been involved in over 

h-c.ject Eiyjneer - Air Cuality 
" .  K-. 2 .  E.  > e ~ ! y  -,jii; be assigned as'the pro jec t  engineer for the f i e l d  

~??:J:?;S z ro je r t .  
szmciinc j::ster C e s i y ~ .  Mr. Seely h z s  been involved :n the  Z&L 
?fi:jbL':g:: a w l s  Cu9nch Car t e s t ing  2nd severel Bethlehem Steel Quench 
I C x  ? x g - x s .  

' 
- .  

52 will  be responsible for the data evaluation and 
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C L I E N T  R E S P O N S I 8 1 L I l Y  

- 
I O  scccessfu1;y czmie te  the  f i e l d  t e s t ing ,  i t  shall be the  responsi- 
ki1tt:; o f  ?ep!A:;c S k e ;  t o  provide the following: 

k plint. l i z i son  for t he  X i 4  f i e l d  tes t ing  team d u r i n g  the f i e l d  
t e s t i n ?  

1. 

2. 

-I. ? 

k c e s ;  t o  tne sampling location 

s c i q l i q  location 

2 . :  c?crs:ing data of the c'oke oven ba t te ry  d u r i n g  f l 'e ld  t e s t in4  

Ciectr ic  ;;ewer ( i lO\ ' . and  20 amp'service) t o  w i t h i n  50' of the 

* .  
4. 

. .  
i 

., 
! 

. .  

, .  
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?L!ALIFICATIONS 

.>r-; 
y c I ~  has ;erfxmzi  over 40 t e s t s  on the ENVIROTECH/CHMICO Quench Car 
*:rim. 8.3 i k  p a s t  t!v~ years.  
" k . . w . j ~ c t s  -" w i t h  p i m i  c o n t x t s  and phone numbers which Republic should f e e l  
f r E e  tc  c c n t z c t .  

- : .Joc?s r d  LmShlin Sta_el Corporation - Pittsburgh Works 

. G C ~ ' J ? C  - Septerrber, i979 
Xr. S. Y. Kretz, - (412J 376-5447 

Provided below are  t h e  locat ions o f  the 

- -  r k y  - .dU ly, 1P73 

- 3et::l:!-?i Steel  Corporation - Bethlehem, PA 

Shenx:o Cck? Corporation 
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APPENDIX 2 

FIELD SAMPLING PROGRAM 

1.0 SAMPLING PROCEDURES 

1.1 Test Station and Traverse Locations 

The locations of the sampling stations and traverse points are critical 
to the performance of the project. A description of the sampling location 
follows. The outlet duct of the scrubber measured 72 by 64 inches. Four 
test ports each contained 6 test points, for a total of 24 points. 

1.2 Gas Flow and Gas Temperature Determinations 

The gas flow rate and temperature profiles were measured by conducting a 
simultaneous velocity and temperature traverse in conjunction with the 
particulate testing program. Gas velocity heads were measured with a 
calibrated 'IS"-type Pitot tube which was connected to an inclined mano- 
meter'. A Chromel-Alumel thermocouple connected to a potentiometer was 
used to determine the gas temperature. 

1.3- Moisture Content 

Sampling was conducted concurrently with particulate sampling using the 
principles presented in EPA Method Four. The following parameters were 
evaluated in order to determine the gas stream's moisture content: sample 
gas volume, sample gas temperature, sample gas pressure, impinger moisture 
gain, and silica gel moisture gain. Some minor modifications were made to 
the Method Four train to allow simultaneous particulate and moisture con- 
tent sampling. These modifications did not deviate from established 
sampling principles. 

The substitution of a glass fiber filter for P y e x  wool as a filtering 
medium and the substitution of a calibrated orifice for a rotameter as a 
flow metering device were the primary modifications. 

1.4 Particulate Sampling 

The sampling procedures and sampling equipment used are outlined in Method 
Five of the Federal Register, Volume 42, Number 160, August 18, 1977. 
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The s ize  of the  nozzle r e q u i r e d  t o  maintain isokinet ic  sampling was calcu- 
lated fran the results of a previously completed velocity and temperature 
traverse. The sampling t r a in  used a glass-lined probe, which was heated 
to  25OoF by an internal heating element. A nozzle of the calculated s ize  
was attached ,to the end of the probe which was inserted i n t o  the stack. 
A calibrated 'IS"-type P i t o t  tube and a Chromel-Alumel thermocouple were 
attached to the probe and used t o  monitor the velocity head and the 
temperature a t  the traverse points d u r i n g  the  sampling period. Sampled 
gas passed t h r o u g h  the nozzle and the  probe to  a glass f iber  f i l t e r  for 
the removal of the suspended particulates. The f i l t e r  was housed in a 
heated chamber whose temperature was maintained a t  248OF f25 degrees. 
Fran the f i l t e r ,  t h e  stack gas passed to  the impinger t ra in .  The first 
two impingers each contained 150 m l  of deionized water. The t h i r d  
impinger contained no reagents and acted as a knockout impinger. The 
fourth impinger contained approximately 200 grams of coarse s i l i ca  gel 
which collected any moisture and/or vapors which had not been captured i n  
the preceding impingers. 

. The second impinger was a 500 m l  Greenburg-Smith inpinger. while the 
f i r s t ,  t h i r d  and f o u r t h  were 500 m l  impingers of the Greenburg-kith 
design, modified by replacing the t i p  w i t h  a 1/2-inch ID glass tube. 
Note that  the impinger t r a i n  was immersed i n  an ice bath for  the entire 
test  period so tha t  the exis t  gas temperature would ,not exceed 68OF. 

Frcm-the impinger t ra in ,  the gas was conducted t h r o u g h  an umbilical cord- 
t o  the control console, a Model 2343 RAC Stak Samplr, which contained the 
following pieces of equipment ( l i s t e d  i n  the  order i n  which sampled gas 
passed through them): a main valve; a by-pass valve for  flow adjustment; 
an a i r t i gh t  vacuum pump; a dry gas meter; and a cal ibrated or i f ice .  The 
or i f ice  was equipped w i t h  pressure taps  which were connected across the  
inclined manometer used to ensure t h a t  isokinetic condi t ions  were main- 
tained. A schematic diagram of the sampling t r a i n  is presented a t  the 
end of this appendix. 

The sampling t r a i n  was subjected to"a leak check prior to  A d  a f t e r  each 
sample run.  The i n l e t  of the nozzle was plugged and the pump vacuun was 
he ld  a t  the highest vacuum attained dur ing  tha t  period of testing. In 
a l l  cases, the leakage ra te  was minimal and d i d  not exceed the maximum 
allowable leakage rate of 0.02 cfm. 

Upon completion of a test, the  soiled glass f iber  f i l t e r  was removed from 
its f i l t e r  holder and placed i n  a petri dish which -was subsequently 
sealed. The probe and nozzle were washed in te rna l ly  w i t h  acetone; the 
par t iculate  matter remaining i n  the probe was removed w i t h  a nylon b r u s h  
attached to  a polyethylene line. The  f r o n t  half of the glass f i l t e r  
holder was also rinsed w i t h  acetone and the washings obtained were added 
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t o  those collected from the nozzle and the probe. A l l  washings were 
stored i n  sealed polyethylene sample bot t les  for  t ransfer  t o  the labora- 
tory. The s i l i c a  gel used i n  the fourth impinger was’removed and stored 
i n  a sealed sample bot t le .  The contents of the f i r s t ,  second and th i rd  
impingers were combined and measured volumetrically. 

1.5 Field Data Sheets 

The flue gas velocity head, the f lue  gas temperature, the i n l e t  and ou t le t  
dry gas meter temperatures, the o r i f i ce  pressure d i f f e ren t i a l ,  the sample 
volume, the sampling time, the  pump vacuum, the f i l t e r  temperature, and 
the impinger train out le t  gas temperature were recorded d u r i n g  the sampl- 
ing program. The f i e l d  data sheets generated during the program follow. 

i 

I 

I 
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-+ !? CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 % 

AVERAGE METER TEMPERATURE (AMBIENT +2O0F).'F Tm avg. 

Betz *.Converse Murdoch Inc. [mj 

1.78 

8 c. i 
i. 

NOM0,GRAPH DATA ' .  . 

PERCENT UOlSTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. H i  

STATIC PRESSURE IN STACK, in. Hg 

(Pm$0.073 x STACK GAUGE PRESSURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PAESSURE 

AVERAGE STACK TEMPERATURE. O F  

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM V E L O C I n  HEAD, in. H20 

I 
Bwo 8 a59k 

! 

. .  

! 

-I 

I 

p, 

I 

ps 1 
ps 'p ! 

. m  

Savg. 140 

APavg. I , 

Aprnax. 3.0 i 

T 

1 C F A C f D R  

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER, in. 

b bc] I 
i I - -  i 
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LABORATORY 

1.0 ANALYTI'CAL METHODS 

APPENDIX 3 

ANALYSIS AND DATA REDUCTION 

A l l  samples generated dur ing the  t e s t  program were analyzed a t  the  BCM 
Laboratory i n  Norr i stown, Pennsylvania. The f o l  1 owing discussions 
describe the ana ly t i ca l  methods employed. 

1.1 Par t i cu la te  Samples 

A l l  glass f i b e r  f i l t e r s  used i n  the  sampling program had been tare-weighed 
fo l lowing a 24-hour desiccat ion per iod p r i o r  t o  t h e i r  use i n  the f i e l d .  
Upon t h e i r  re tu rn  t o  the laboratory,  they  were desiccated and reweighed. 
The w i g h t  d i f fe rence was the  amount o f  sample co l lected.  

Nozzle, probe, and f i l t e r  ho lder  acetone washings were evaporated t o  dry- 
ness i n  separate tared beakers. The residue was desiccated and the 
beakers were reweighed t o  a constant weight. The weigKt d i f fe rence was 
the amount o f  p a r t i c u l a t e  mat ter  co l l ec ted  a t  these loca t ions  i n  the  
sampling t ra in .  

Acetone blanks were evaporated t o  dryness I n  ta red  beakers, and were 
desiccated and reweighed. Any residue which remained was a contaminant 
i n  the reagent and was considered a blank weight used as a correct ion 
fac to r  i n  subsequent ca lcu lat ions.  The labora tory  r e s u l t s  o f  the  par t i cu-  
l a t e  sampling program are l i s t e d  i n  Table 3-1. 

1.2 Moisture Content 

S i l i c a  gel  had been tare-weighed p r i o r  t o  i t s  use i n  the  f i e l d .  Upon i t s  
re tu rn  t o  the  laboratory, t he  s i l i c a  ge l  was reweighed. The e n t i r e  weight 
gain was due t o  water vapor. The t o t a l  volume o f  the  impinger solut ions, 
minus the o r i g i n a l  volume o f  water i n  the impingers, p lus the volume o f  
moisture and/or vapors co l l ec ted  by the  s i l i c a  gel, equaled the t o t a l  
moisture gain o f  the  sampling t r a i n .  This volume was used as the basis 
f o r  percent moisture by volume calcu lat ions.  

2.0 COMPUTER INPUT SHEET 

The reduced data ca lcu lated from the  f i e l d  data sheets were combined w i t h  
the laboratory  resu l t s  on the  computer inpu t  data sheet t o  f a c i l i t a t e  
programing. The computer i n p u t  data sheet fo l lows Table 3-1. 

3- 1 
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3.0 EQUATIONS FOR THE CALCULATIONS OF TEST RESULTS 

The equations following the data i n p u t  sheets were programmed i n t o  the 
computer t o  f a c i l i t a t e  the calculation o f  the t e s t  program results. The 
equations were prescribed i n  Methods 2, 3 and 5 of the Federal Register, 
Volume 42, Number 160, August 8, 1977, appropriately amended, and used t o  
calculate  the results of par t icu la te  t e s t ing  and f low,  temperature, and 
s t a t i c  pressure testing. 

I 

i 

4.0 PARTICULATE TEST RESULTS 

The complete r e su l t s  of the computer analyses of the da ta  generated from 
the par t iculate  t e s t  program are presented on the computer p r i n t o u t  a t  
the end of this appendix. 

i 
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1 

1 

i 

3-2 



, 

/ :  
I 
i 

I 
1 

i 

I 

! 

I 
I 

1 
1 '  

TABLE 3-1 

LABORATORY RESULTS* 

Run Number 

Particulate Results 
ki l ter  P&C* Total Catch 

(ms) (msl (ms) 

8.8 10.5 18.7 

8.3 15.9 24.2 

1 
2 
3 

8.4 9.7 18.1 

* Blank corrected e 
* P&C = probe and cyclone; includes acetone wash of nozzle, probe, 

cyclone, and front-half of f i l t e r  holder 
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PITOT CALIBRATION 

The Pitot tunes were calibrated by measuring the .velocity head in a duct 
with both an "5" type Pitot and a standard Pitot with a known coefficient. 
This caiibration was performed at several different velocities. The Pitot 
tube coefficient can be calculated as follows: 

hhere: 

. Cp(test) = Pitot tube coefficient of "S" type Pitot 

= Pitot tube coefficient of standard Pitot 

= Velocity head measured by 185" type Pitot 

= Velocity head measured by standard Pitot 

Cp(std) 

*Ptest 

4PStd 

Coefficients were determined for each leg o f  the - "5" type Pitot. . . .- - 
- 

. 
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M r .  D a n i e l  e a k k  A p r i l  8, 1 9 8 0  
A i r  E n f o r c e m e n t  B r a n c h  
U.S., E n v i r o n m e n t a l  P r o t e c t i o n  Agency  
230 S o u t h  O e a r b o r n  S t r e e t  
C h i c a g o ,  '11. 6 0 6 0 4  

R e f :  R e p u b l i c  S t e e l  C o r p o r a t i o n  
S a m p l i n g  R e v i e w  o f  
K o p p e r s  One-Spot  Gas C l e a n i n g  C a r  

I. . 

Dear  M r .  a a k k ,  

A c c u r e x  C o r p o r a t i o n  was r e q u e s t e d  b y  t h e  U . S .  €FA R e g i o n  V ,  
t o  w i t n e s s  t h e  t e s t i n g  o f  a K o p p e r s  One-Spot  Gas C l e a n i n g  
C a r ,  o p e r a t i n g  a t  R e p u b l i c  S t e e l  C o r p o r a t i o n ' s  No. 1 Coke 
B a t t e r y ,  L o c a t e d  i n  C l e v e l a n d ,  OH. The p u r p o s e  o f  t h e  t e s t  
w i t n e s s  was t o  a s s u r e  t h a t  E P A  M e t h o d ' s  1 ,  2 ,  3 a n d  5 w e r e  
u s e d  i n  p r o d u c i n g  d a t a  t o  d e m o n s t r a t e  a n  e m i s s i o n  r a t e  o f  
0.03 p o u n d s  p e r  t o n  o f  c o k e  p u s h e d  w i t h  90% c a r  c a p t u r e  
e f f i c i e n c y .  

The a t t a c h e d  summary w i l l  o u t l i n e  t h e  p r o c e e d i n g s  o f  t h e  
t e s t  p r o g r a m  a n d  comments.  

I f  t h e r e  a r e  a n y  q u e s t i o n s  r e g a r d i n g  t h e i r  r e p o r t ,  t h e y  
a r e  t o  b e  d i r e c t e d  t o  A c c u r e x  C o r p o r a t i o n ,  C h i c a g o  o p e r a t i o n s ,  
Phone 312-430-4545  M r .  J o s e p h  V .  M i c e l i ,  Manager .  

i 

A c c u r e x  C o r p o r a t i a n  
M a n a g e r  
C h i c a g o  O p e r a t i o n s  

i l V M / M A  

A t t a c h m e n t s :  
- 

P.O. BOX 1225, 7767 96TH PLACE, HICKORY HILLS, IL 60557 PHhShlE (312) 430-4545 rl3: 
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1 .0  I n t r o d u c t i o n  

T h i s  t r i p  r e p o r t  s u m m a r i z e s  i n f o r m a t i o n  o b t a i n e d  d u r i n g  

t h e  t e s t i n g  o f  t h e  one s p o t  h o t  c a r  and f u m e  e m i s s i o n  c o n t r o l  

a t  R e p u b l i c  S t e e l  C o r p o r a t i o n ' s  No. 1 Coke B a t t e r y  i n  C l e v e l a n d ,  

. ,  , OH. 
f 

On t h e  m o r n i n g  o f  M a r c h  20, 

, . 'EPA R e g i o n  V ( M a r t i n  T e m b l y )  and 

:. . P l a n t  o f  R e p u b l i c  S t e e l  C o r p o r a t  

. 

. .  . ,  ., 
. .  

, w e r e :  

1980,  p e r s o n n e l  r e p r e s e n t i n g  

A c u r e x  a r r i v e d  a t  t h e  No. 1 

on.  The p u r p o s e s  o f  t h e  v i s  
3 

'. 

t 

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

' (i) To o b s e r v e  t h e  o p e r a t i o n  o f  t h e  Gne S p o t  H o t  Car  
.. .. ' 

.' and  Fume E m i s s i o n  C o n t r o l .  

( i i )  

(iii) To w i t n e s s  t h e  s a m p l i n g  p r o c e d u r e s  e m p l o y e d  b y  

To d e t e r m i n e  t h e  c a p t u r e . e f f i c i e n c y  , o f  t h e  s y s t e m .  

.. . .,. : 

- . t h e  R e p u b l i c  t e s t  c rew.  . .  
, "' j . . .  ' 

. .  . ,  . .  , ( i v )  To d e t e r m i n e  i f  s a i d  t e s t  p r o c e d u r e s  a r e  a c c e p t a b l e  . .  . .  

. .  
. ':. t o  EPA R e g i o n  V, f o r  t h e  d e t e r m i n a t i o n  o f  t e c h n o l o g i c a l  

f e a s i b i l i t y  o f  c o m p l i a n c e  o f  t h e  One Spo t  Hat ,Car  and i t s  

Fume E m i s s i o n  C o n t r o l .  

' .  ' T h i s  t r i p  r e p o r t  w i l l  be c o n c e r n e d  w i t h  a l l  but i t e m  ( i i ) .  

.' M r .  M a r t i n  Tembly  w i l l  s u b m i t t  a r e p o r t  t o  EFni . R e g i o n  V 

' .  : c o n c e r n i n g  t h i s  . a s p e c t  ' o f  t h e  p r o g r a m .  
. ;  . . .  .. . 

M r .  Tom H a r l a n  o f  R e p u b l i c  S t e e l  s u p e r v i s e d  t h e  t e s t  

,'. p r o g r a m  and  c r e w .  M r .  Roy M a r ' t i n  o f  R e p u b l F c  S t e e l  p r o v i d e d  

'... . .  ' I n f o r m a t i o n  as t o  t h e  o p e r a t i o n  o f  t h e  Fume E j m i s s i o n  C o n t r o l  
. ,  

S c r u b b e r  and  i t s  r e l a t e d  e q u i p m e n t .  F u r t h e r  i m f o r m a t i o n  as t o  

. . t h e  s c r u b b e r  o p e r a t i o n s  was s u p p l i e d  b y  Mr. Ylu-Fang Wang, 
8 

. . A p p l i c a t i o n  E n g i n e e r  o f  R i l e y  E n v i r n e e r i n g  I n c . ,  t h e  

i' , m a n u f a c t u r e r  o f  t h e  s c r u b b e r .  A l s o  on h a n d  Em w i t n e s s  o v e r a l l  
. .  ,..:. . 
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o p e r a t i o n s  a n d  t e s t i n g  was M r .  Dave McGee o f  K o p p e r s ,  t h e  

m a n u f a c t u r e r  o f  t h e  One S p o t  H o t  C a r .  

2.0 One S p o t  H o t  C a r  a n d  Fume E m i s s i o n  C o n t r o l  O p e r a t i o n  

- 

B a s i c a l l y ,  d u r i n g  a s i n g l e  p o i n t  t e s t  r u n ,  t h e  One S p o t  

. .  H o t  C a r  i s  p o s i t i o n e d  i n  l i n e  t o  r e c e i v e  c o k e  f r o m  an o v e n  

'\ 
a f t e r  t h e  o v e n  d o o r  i s  removed a n d  t h e  c o k e  g u i d e  c a r  i s  l i n e d  

up t o  d i r e c t  c o k e  i n t o  t h e  c a r .  A t t a c h e d  t o  t h e  c o k e  g u  de 

i s  a r e t r a c t a b l e  h o o d  w h i c h  makes a r e a s o n a b l y  t i g h t  s e a  
J 

I -  
when e x t e n d e d  down t o  t h e  c o k e  c a r .  Once t h e  h o o d  i s  i n  p l a c e ,  ! 

c o k e  i s  p u s h e d  f r o m  t h e  o v e n  t h r o u g h  t h e  g u i d e  a n d  i n t o  t h e  

c a r .  B e f o r e  t h e  c o k e  i s  p u s h e d  i n t o  t h e  c a r ,  dampers  ( o r  v a n e s )  

a r e  o p e n e d  o n  t h e  s c r u b b e r  s y s t e m  a l l o w i n g  a d r a f t  t o  b e  

d r a w n  f r o m  t h e  one s p o t  c o k e  c a r ,  d r a w i n g  p a r t i c u l a t e  a n d  

g a s e s  f r o m  t h e  c a r  t h r o u g h  t h e  R i l e y  v e n t u r i  s c r u b b e r  a n d  v e n t e d  

t o  t h e  a t m o s p h e r e .  

p a r t t c u l a t e  l a d d e n  e f f u l e n t  t h r o u g h  the s c r u b : b i n g  s y s t e m  

u n t i l  t h e  c o k e  c a r  i s  p o s i t i o n e d  u n d e r  s p r a y s  n n  t h e  q u e n c h  

t o w e r .  J u s t  p r i o r  t o  t h e  q u e n c h ,  t h e  fan  d a m p z r s  ( o r  v a n e s )  

c l o s e  a n d  t h e  c o k e  i s  q u e n c h e d .  Q u e n c h e d  c o k e  i s  t h e n  d e p o s i t e d  

o n t h e  w h a r f  and t h e  p r o c e s s  i s  r e p e a t e d  a t  p r e - d e t e r m i n e d  

o v e n s .  . .  

. .  

The s c r u b b e r  f a n  c o n t i n u e s  t o  d r a w  t h i s  

I t  i s  d u r i n g  t h e  t i m e  p e r i o d  t h a t  t h e  h o o d  d r o p s  t o  t h e  

one . s p o t  c o k e  c a r  a n d  t h e n  e n t e r s  t h e  quench t . ,ower  t h a t  t h e  

R e p u b l i c  t e s t  t e a n  s a m p l e d  t h e  g a s e s  e x i t i n g  tzhe s c r u b b e r  

o u t l e t  d u c t .  

3.0 S a m p l i n g  E q u i p m e n t  

R e p u b l i c  S t e e l ' s  t e s t  team u n d e r  t h e  d i r e c t i o n  o f  M r .  

Tom H a r l a n  u t i l i z e d  a R e s e a r c h  A p p l i a n c e  Compmny ( R A C )  
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sampling train. This particular sampling train i s  constructed 

with all the component parts required by the E P A  Method 5 

procedure. In order to adapt the sampling train to this particular 

environment, certain modifications were made 'by Republic. First, 

the probe had to make two ninety degree ( g o o )  turns due to 

the obsticals and clea 

quench tower. Second, 

probes with nozzle and 

of each o f  the twelve 

the pitot lines passed 

saturated stack gas. 

,j 
ances when the car passes through the 

the probe had two en'd pieces (short 

pitot tube) enabling the sampling 

12) points in the d u c t  work. Third, 

through moisture tra,ps due to the 
4 

A s  previously mentioned, the sampling train had all 

required component parts; nozzle (calibrated11. cyclone ( w /  

collection flask), filter holder 

in a heated oven), impinger train 

and modified greensberg smith imp 

required amounts o f  water and si1 

exit temperature gauge, imbilical 

W/CYC 

(camp 
ngers 

ca ge 

cord, 

(calibrated) to constitute a E P A  Method 

one and filter encas d 

ete w/greensberg smith 

fi?Ued with the 

) impinger gas 

and aontrol consule 

5 sampling train. 

The sampling train power supply was smppaied by a gas 

generator mounted on top of the one spot coke car (see 

discussion for problem generated by generator). 

During the testing integrated gas samp3es were obtained 

and analyzed by gas chromatrography. 

Equipment used in sample recovery will ibe outlined in the 

discussion. 

1The probe heat was calibrated 
will be included in Repub 

and the 6ecI.iirning heat curve 
ic's test reg.ort. 



4.0 Discussion 

,Each coke oven pushed from b a t t e r y  No. 1 c o n s i t u t e d  
/ -  

/- 

a sampled p o i n t .  There were twelve p o i n t s  (12  p t s . )  i n  a l l  

(consequent ly  1 2  pushes ) .  The d u r a t i o n  of t ime a t  each p o i n t  

sampled, was d i c t a t e d  by t h e  t ime i t  took f o r  t h e  guide hood 

t o  engage t h e  one s p o t  coke c a r  a t  a p a r t i c u l a r  oven, t o  t h e  

I. . 

time t h e  one s p o t  coke c a r  e n t e r e d  the  quench tower.  Thl's 

time per iod  va r i ed  between t w o  ( 2 )  a n d  s i x  ( 6 )  minutes depending 

on t h e  d i s t a n c e  from oven t o  quench tower. 

T h e  Republic t e s t  crew s t a t i o n e d  one man i n  t h e  c a r  

o p e r a t o r s  c o n t r o l  room t o  r e l a y  t o  t h e  t r a i n  o p e r a t o r  ( i n s i d e  

t h e  e l e c t r i c a l  consule  room) when t h e  h o o d  w a s  i n  p lace  by 

intercom. The sampling t r a i n  o p e r a t o r  would s t a r t  h i s  t e s t  

a t  t h i s  p o i n t .  He would then note  the  t ime coke was a c t u a l l y  

pushed from t h e  oven, t h r o u g h  t h e  guide ,  a n d  into t h e  c a r .  A t  

t h i s  t i m e - t h e  t e s t  crew member pos i t i oned  i n  t h e  c o n t r o l  room 

w o u l d  record  t h e  oven number being pushed, t he  t ime of 

engagement t o  t h e  c a r  a n d  time t h e  coke Seaan e n t e r i n g  t h e  

c a r .  . (. 

A t  t h e  beginning of a sampled p o i n t ,  t h e  sampling t r a i n  

o p e r a t o r  w o u l d  s h u t  down the  probe hea t  a n d  t u r n  on t h e  

vacuum p u m p  of t h e  c o n t r o l  consu le .  

I t  should be noted t h a t  d u r i n g  these  twelve  'I 

personnel  r e p r e s e n t i n g  Koppers, Ri ley a n d  Republ ic  

moni tor ing  t h e  c a r  a n d  s c rubbe r  o p e r a t i o n s .  P r i o r  

s t a r t  o f  t h e  t e s t s  s e v e r a l  people  under the  d i r e c t  

e s t "  

were 

t o  t h e  

on of Roy 

Martin (of Republ ic )  were i n s i d e  t h e  scrubber  t o  i n s p e c t  

t h e  rods ,  demis t e r  s e c t i o n  and presumably t h e  s c r u b b e r  sump 



, ., , . i .. . . .  
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I D u r i n g  t h i s  p r e - s u r v e y  i t  was d i s c o v e r e d  t h a t  t h e  v a n e s  

wh ich  a r e  b e f o r e  t h e  f a n s  ( f l o w  o p e r a t i o n )  d i d  n o t  r e s p o n d  

t o , r e m o t e  s i g n a l s  t o  open and. c l o s e .  C o n s e q u e n t l y ,  Roy M a r t l n  

o p e r a t e d  t h e  vanes  m a n u a l l y  d.ur ' i r ig t h e  t e s t s .  
i 

A f t e r  s i x  p o i n t s  ( 6  p t s . )  o f  t h e . ; t e s t  w e r e  c o m p l e t e d ,  

t h e  e n d  s e c t i o n  o f  t h e  p r o b e  was r e p l a c e d  w i t h  a s h o r t e r  

s e c t i o n  i n  o r d e r  t o  s a m p l e  t h e  r e m a i n i n g  p o i n t s  i n  t h e  d u c t  

a n d  t o  m a i n t a i n  a c l e a r a n c e  o f  t h e  s p r a y  n o z z l e s  i n  t h e  q u e n c h  

t o w e r .  T h i s  p o r t i o n  o f  t h e  p r o b e  was s e c u r e d  b y  c a p p i n g  b o t h  

ends  f o r  p e n d i n g  s a m p l e  r e c o v e r y .  

F o l l o w i n g  t h e e i g h t h  ( 8 t h )  p o i n t  s a m p l e d  a d e l a y  o f  

a p p r o x i m a t e l y  t w o  h o u r s  ( 2 h r s . )  was e x p e r i e n c e d  due t o  

~ q u e n c h  t o w e r  s p r a y s  s t u c k  i n  t h e  q u e n c h  mode. 

was s u g g e s t e d  t h a t  b e c a u s e  o f  t h e  w e t  f i l t e r  ( d u e  t o  s a t u r a t e d  

g a s )  a n d  t h e  p o s t - l e a k  c h e c k  b e i n g  o v e r  t h e  r e q u i r e d  l i m i t  t h a t  

t h e  s a m p l e d  v o l u m e  b e  c o r r e c t e d  p e r  s e c t i o n  6 .3  ( n o t e )  i n  t h e  

CFR 4 0  J u l y  1 ,  1 9 7 8  ( A p p e n d i x  A ) .  

The s a m p l i n g  t r a i n  was t h e n  d i s a s s e m b l e d ,  ( w i t h  

c a r e ) ,  a p p r o p r i a t e l y  c a p p e d  a n d  s e c u r e d  i n  t h e  Repub 

t r a i l e r  f o r  t r a n s f e r  t o  t h e i r  l o c a l  l a b o r a t o r y .  

U n d e r  t h e  d i r e c t i o n  o f  M r .  H a r l a n  t h e  i m p i n a e r  

w e r e  measured ,  r i n s e d  w i t h  w a t e r  ( r e t a i n i n g  s a m p l e  o 

p a r t i  c u  

i c  m o b i  

v o l  umes 

r i n s e  

w a t e r  f o r  a n a l y s i s )  a n d  r i n s e d  w i t h  a c e t o n e  ( r e t a i n i n g  a 

a c e t o n e  s a m p l e  f o r  a n a l y s i s ) .  I n c l u d e d  i n  t h e  w a t e r  a n d  

a r  

e 



Sampling Tra in  

Nomagraph Pre-Test  I n p u t  

P i t o t  tube  C o e f i c i e n t  

A H @ ,  Control B o x  # I 9 1 7  

Assumed %H20 

i 

Stack P r e s s u r e ,  ( i n c h e s  H20) 

Estimated Temperature @ Meter,  OF 

Estimated Temperature @ S t a c k ,  O F  

Pressu re  @ Stack 
P res su re  @ Meter 

Diameter o f  n o z z l e ,  inches 

Average A P ,  ( i n c h e s  H20) 

Barometric P r e s s u r e ,  ( i n c h e s  Hg) 

0.85 

1.92 

10.0 

0.4 

120 

130 

1.0 

3 /  IC 

1.5 

28.47 
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acetone r i n s e s  were t h e  back h a l f  o f  t h e  f i l t e r  ho lde r  a n d  t he  

"u" connectors  t h a t  j o i n  t h e  impingers .  The S i l i c a  gel 

was t r a n s f e r r e d  t o  i t s  o r i f i n a l  pre-weighed c o n t a i n e r  a n d  

weighed. . .  

T h e  nozz le ,  probe ( a l l  f o u r  p iece?)  cyc lone ,  cyclone 

f l a s k  a n d  f r o n t  h a l f  of t he  f i l t e r  ho lde r  were rl 'nsed a n d  

. scrubbed by brush ,  w i t h  acetone u n t i l  n o  v i s i b l e  p a r t i c u l a t e s  

were p r e s e n t .  T h i s  w a s h  a s  well as  a l l  o t h e r s  were conta ined  

i n  pre-washed a n d  pre-weighed breakers .  The impinger  

s o l u t i o n  a n d  washings were con ta ined  in a t e f l o n  s e a l e d  j a r  

a n d  r e t a i n e d  f o r  ch lo r i fo r rn / e the r  e x t r a c t i o n .  

- 

A t  t h e  l a s t  moment, I asked Mr. Harlan t o  wash t h e  f r o n t  

h a l f  of  t h e  t r a i n  w i t h  water  a n d  r e t a i n  t h i s  washing f o r  

f u t u r e  evapora t ion .  He agreed a n d  t h i s  washing was a l s o  conta ined  

i n  a t e f l o n  s e a l e d  j a r .  

In a l l .  I f e l t  t h a t  a l l  samples obta ined  d u r i n g  t h e  t e s t  

were handled w i t h t h e  u tmos t  c a r e  a n d  profess iona ' l i sm f o r  

a n a l y s i s .  

The fo l lowing  c h a r t  w i l l  show t h e  weights  teexp.ected f r o m  

san ;p l e s ,gene ra t ed  by var ious  p o r t i o n s  o f  t h e  sampl ing  t r a i n .  

FRONT H A L F  - 
( i )  F i l t e r  

(i.i] Nozzle, Probes ,  Cyclone ( w / f l a s k ) ,  Front Half o f  F i l t e r  

Holder Acetone Wash 

( . i i i )  Nozzle, Probes,  Cyclone ( w / f l a s k ) ,  F r o n t  Half of 

F t l t e r  Holder Water Wash 

B A C K  H A L F  

( i )  

-- 
Chlor i form/Ether  Ex t rac t ion  o f  !mpinger Water S o l u t i o n ,  



.! 
- I C  

( I n c l u d e d  condensed m o i s t u r e  a n d  w a s h )  S o l u a b l e  and i n s o l u a b l e s  

/.--:(-ii) Barium C h l o r i d e  T i t r a t i o n  of Impinger Water S o l u t i o n  

( Inc lu ,des  condensed m o i s t u r e  a n d  wash) S u l f a t e s  

! 

_-- 
( i i i )  !mpinger Acetone wash ( e v a p o r a t e d  an.d weighed) 

( I v )  S i l i c a  Gel ( M o i s t u r e )  

Accurex has s u p p l i e d  a f low c h a r t  f o r  c h l o r i f o r m / e t h e r  

sample a n a l y s i s  o f  t h e  back h a l f  samples .  

A s  r e q u e s t e d ,  Accurex w i l l  review t h e  f i n a l  r epor t  of t h e  

t e s t  and subsequen t  a n a l y s i s  when s u b m i t t e d  by Republ ic .  
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PH Ekberg 
Dislncl Manager 

I 
/ff&blic Slee: Corporalion 

Cleveland District 
3100 East 451r: Slreel 
Cleveland OH 44127 , 

September 12. 1980 

Ms. Sandra Gardebring 
Direc tor  of Enforcement 
U.S. E.P.A. Region V 
230 South Dearborn S t r e e t  
Chicago, I l l i n o i s  60604 

Subjec t :  U.S. E.P.A. Consent Order CE.P.A. 5-77-A3 

Dear Ms. Gardebring: 

I n  accordance with t h e  requirements  ot' Paragrap3 VI11 o f  t h e  sub jec t  o r d e r ,  
Republic S t e e l  Corporat ion herewith submits  i ts foxr month p rogres s  r e p w t  for 
its Cleveland District  p l a n t .  

Paragraph 1-9 - Appl ica t ions  f o r  an Ohio E.P.A.  p e m i t  t o  i n s t a l l  and a 
U.S. E.P.A. PSD approval  f o r  a new S i n t e r  (waste  m a t e r i a l s  r e c y c l e )  P l an t  a t  i ts  
Cleveland D i s t r i c t  were submitted by Republic on June 28. 1979. This  p l a n t  i s  
proposed a s  f u l f i l l m e n t  of op t ion  (2) of Paragraph I-B of the s u b j e c t  Consent 
and Abatement Order .  

Paragraph I-C-4 & 1 1 - D  - Modif ica t ions  have been made t o  t h e  Kcppers car  
along w i t h  scrubber  modi f ica t ion  recommended by Riley.  The fo l lowing  test  re- 
slrlts were obtained:  

May 19,  1980 - Car a l l  - .05C Pa r t i cu la t e /Ton  Coke 
May 21. 1980 - Car #12 - .04# Par t i cu la t e /Ton  Coke 
May 23. 1980 - Car 1/13 - .04# Par t i cu la t e /Ton  Coke 

A s t i p u l a t i o n  agreement is i n  p rog res s  w i t h  F e d e r a l  EPA. T h i s  agreement 
w i l l  modify and &mend t h e  s tandard  t o  .06# of f i l t e r a b l e  p a r t i c u l a t e / t o n  coke . 
pushed f o r  111, 112, 113 and 114 B a t t e r i e s .  T h i s  change i n  the s tandard  w i l l  reduce 
t h e  t o t a l  amount of p a r t i c u l a t e  emit ted t o  tiie atmosphere by approximately 30 
t ons  per  year from a l l  four  b a t t e r i e s .  

All major equipment has  been rece ived  :or t h e  control  of pushing ernmissions 
f o r  66 and 117 b a t t e r i e s .  Cons t ruc t ion  of land base s y s t m  is completed a n d  t h e  
system is being debugged. The f i r s t  Chemic0 ca r  is to be i n s t a l l e d  by October 
1. 1980. i n  accordance w i t h  t h e  modified schedule  set fortn i n  t h e  s t i p u l 3 t i o c  
agreement. 
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Hs. Sandra Cardebring - 2 - '  September 12. 1980 

. .  

We b e l i e v e  t h e  above de lays  a r e  beyond t h e  c o n t r o l  of Republic.  Republic 
has made, and w i l l  cont inue  t o  make, every  e f f o r t  t o  minimize f u r t h e r  de lays .  

. .  . 

F.  H'. EKBERG 
Dis t r ic t  Manager 
Cleveland District 

SL KRAMER/dl 

cc: C.. A. Johnson 
W. L. West 
C. H. Brown 
J. D.  Donohoe 
R. C. Cobb. J r .  
H. F. E isengre in  
R. E. Cachat 
L. Aguier 
P. J .  Kelley (U.S. E.P.A.)  
F i l e :  U.S. E.P.A. #5-77-A3 
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Pe te r  K e l l y ,  E s q .  
U . S .  EPA 
Enfo rcemen t  D i v i s i o n  
230  S. Dearborn S t r ee t  
Ch icago ,  I l l i n o i s  6 0 6 0 4  

. .  

Re: R e p u b l i c  Steel  C o r p o r a t i o n  
C l e v e l a n d  D i s t r i c t  -. 

Koppers O n e l s p o t  C a r s  

Dear M r .  K e l l y :  ! 

A s  you r e q u e s t e d ,  I am e n c l o s i n g  d a t a  from t h e  
Koppers -Republ ic  t es t  of t h e  Koppers  one - spo t  car  November 
28 -29 ,  1 9 7 9 .  Because  t h e  t e s t  v7as f o r  i n t e r n a l  u s e  i n  
a s s e s s i n g  p e r f o r m a n c e  of t h e  s y s t e m ,  no t e s t  r e p o r t  w a s  
e v e n  w r i t t e n  up. However, I w i l l  a t t e m p t  t o  s u p p l y  any'-.- 
a d d i t i o n a l  data c o n c e r n i n g  t h e  test  t h a t  you r e q u e s t .  

You w i l l  n o t e -  t h a t  f o r  No. -1 B a t t e r y  o v e r  9 6 %  
o f  t h e  p a r t i c u l a t e  i n  t h e  -.,.- inlet_gas..was-_greateir_than, . 
2.5 u v_e_rsm des- ign  soecifica.tion..o€..9.0.%.. L From 8 5 %  t o  
. 8 9 %  of t h e  p a r t i c u l a t e  was qreater f;han-oL_.e,qual t o m  -- , E .  

v e n d o r  t o  assess how t h e  s y s t e m  m i g h t  b e  improved.  Eow- 
e v e r ,  it i s  o u r  c o n c l u s i o n ,  and t h a t  of Koppers ,  t h a t  
t h e  o n e - s p o t  cars p r e s e n t l y  i n  u s e  a t  C l e v e l a n d  D i s t r i c k  
Coke Ba t t e r i e s  Nos. 1 - 4  c e r t a i n l y  r e p r e s e n t e d  " b e s t  a v a i l -  
a b l e  c o n t  r ~ . l  t e c h n o l o ~ y - j l _ . a ~ . . t h e  ... - - t i m >  t h e y  .-were , . s e l e c  ted: 

.< - n . -- a c t ,  .~.. when r e l i a b i l i t y  i s  c o n s i d e r e d ,  we b e l i e v e - t h e y  
may . .st i l l  r e p r e s e n t  t h e -  b e s t  a v a i l a b l e  t e c h n o l o g y .  

i 

! We are c o n t i n u i n g  t o  work w i t h  t h e  s c r u b b e r  

_--- ..... 

.'\ 

'L Ir .~ 
,. . ,,__, ii 

( ,\.., d+ .. !,*<\A~ 

f ~ , '  , I .  lj 
! ;:..,< I S . .  ,;&e 1 a m  now p r e p a r i n g  a f o r m a l  n o t i c e  t o  Region V 
ii:" /) 9 co .nce rn in9  t h e  d e l a y  i n . _ t . ~ l . c _ . E ~ ~ ~ - ~ - ~ o f  Coke 

-1 
. . .  ,,:../+ 

j . ) '  i 
a n d  ' t h e  consequent .  clc.&ay .in... 

. .  . 

~ . I -  . . I?,.,:- c , a r  at Coke B a t t e r y  iio. 7 .  , ,v!,"' ., .. . . - , , .  . ., 
1 

2 ... . 
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Pl.ease c a l l  me if you have any questions con- 
cerning the testing of t h e  Itoppers car. 

.... Very  truly yours, 

Assistant Counsel 

RCC:pls 
Enclosures 
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Jonuary  2 4 ,  1980 
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. .  . .  Mr. 11. J. ForJler ' 

Repub l i c  S t e e l  Corpora t ion  . 
. . .  Materials Xanager, Mechanical .. 

Repub l i c  Bu i ld ing  . . . . . .  
P. 0. nor: 6778 

. .  . .  Cleveland ,  Ohio 44101 . .  
.. 

SUBJECT: NO.  1 COKE OVEN BATTERY 
. .  OXE SPOT HOT CAR h Y D  

F E E  EPIISSION C08TROL 
KOPi'ERS CONTP.ACT,2522 
YOUR P.0'; 400-694189-322 . . 

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

.~ . .  

~. I. 

. .  . .  . .  
. ._ ..~ . 

. .  

' TEST RZSULTS. . .  
. . .  

Dear Narv: 

As promised i n  o u r  meet ing o f  Wednesday, Decezber 12 ,  w e  rev iew below f o r  y c u r  
i n f o r m a t i o n  t he  r e s u l t s  o f  t h e  s u b j e c t  test uork  a t  Republ ic  S t e e l ' s ' C l e v e l a : !  
No. 1 P l a n t .  

. .  
1. INTRODUCTION: . .  

Before  going i c t o  t h e  most r e c e n t  e x p e r i e n c e  w i t h  t h e  pushing  emiss ion  con- 
t r o l  s y s t e n  f o r  No. l ' C o k e  B a t t e r y  in Cleveland ,  a s h o r t  review of t h e  h i s t o y :  
of work i n v o l v e d  is r e q u i r e d  t o  thoroughly  unders tand  the  o v e r a l l  d e v e l o p c e n t  

. 

of the  sys tem.  . 
. A-t t h e  . t i m e  the  o r i g i n a l  - _- proposal w a s  subn- i t ted  t o  Republ ic  S t e e l  b y  Koppers,  

' t h e  assumed s t a n d a r d  to be  met f o r  t h e  pushing emission d i s c h a r g e  was L l - p o ~ - . :  
o f  p a r t i c u l a t e . p e r  ton o f  d ry  c o a l  charced  -_. arid ...... a 20/60X o p a c i . t y . l i m i t a t i o n .  
'This s t a n d a r d  h a s  eas i ly - ' been  s a t i s f i e d  wi th  t h e  s y s t e m  a s  i t  h a s  o p e r a t e d  
t o  d a t e .  However, s h o r t l y  a f t e r  r e c e i v i n g  t h e  c o n t r a c t ,  Koppers was n o t i f i e c !  
by RSC o f  a r e v i s e d  s t a n h r d  .. .- t o  b e  met u n d e r  a U.S. EPA order-an' a l l o w a b l e  
cmis s ion  ra te  of 0.03 pounll p&r-tLxzLpf colic pusllcd u l t h  ~ 9 O ~ . . ~ . o l l r c t ; i o n .  
After r ev iewing  tl-iis r e v i s e d  s t a n d a r d ,  Koppers determlncd t h a t  t h e  s t a n d a r d  
would be m e t  w i t h  

\ - 
. . . . . . . . . . . . . . . . . . . . .  .... 

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

the speclEifc1 s c r u b b e r  c f t i c i c n c y  o f  99.GZ- -. .~ - : .  \p-,,b ,-:,L.. .,>: LC ..... ,+ . "; :,.:;.~ 
. 

. .  11. REVIEW OF TESTIHG: /' 

Repub l i c  S t e e l  i n i t i a t c d  t e s t i n g  aLouC one yca r  a80 w i t h  a s s i s t a n c e  f r o 3  KO?>*. 
En[ ; ineer ing  & Cons t ruc t lon  Croup. Koppers forniulatixl n t e s t  proy.rnia by u p d ~ : :  
p r e v i o u s  d a t a  o b t n l n e d  on  a h L ~ : l ~ - v ~ l . t ~ r n ~ ,  1.nrid 1~1r;ed cystcm. 
mobile pu::iiiny. cm1:::;ion cont ro l .  cyr . tnm a t  the I:r.pulil.lc pl .ant  r c p r c s c n t c d  i:o;J;.:: 
f i r s t  opportunity t o  o b t ; l l i ~  datn UII a r;y:;tuin o f  tiLJs t y p e .  

The one-spot  

I/ 

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



11. REVIEW OF TESTING (cont 'd )  

A E t e r  xcviewing t h e  test r e s u l t s  throup,h October  o f  t h i s  y e a r ,  Republ ic  and  
Koppecs a g r e e d  t o  a j o i n t  t es t  whereby both  t h e  i n l e t  and o u t l e t  l o a d i n g s  r-0-l 
b e  inenoured on the o n m e  test ovens .  ' I n  a d d i t i o n ,  i n l e t  l o a d i n g s  a n d . p a r t i c l 5  
s i z e  d i s t r i b u t i o n s  would b e  i ieasured ' f o r  pushes d u r i n g  t h r e e  t i m e  p e r i o d s ;  i.: 

. ' t h e  pre-push time p e r i o d ,  t h e  a c t i i a l  push p e r i o d  and  t h e  travel t h e  p e r i o 6  Z: 
t h e  quenching s t a t i o n .  ' . 

. 

. .  

A . r ev i ew o f  a t t a c h c e n t  "A" i n d i c a t e s  t h a t  d u r i n g  ~ G s s L n ? c e n % W  -2c52 
an.. -- o u t l e t  l o a d i n g  ' o f  0 .Ob2._vo~tnds_.~.e_r__ton_of...coke_pushed-which i s  s t i l l  i n  ex:. 

. 

o f  t h e  a l l o w a b l e  0.03 p0w.d:; per  ton  of coke pushed. Th i s  co r re sponds  t o  a 
sys t em e f f i c i e n c y  o f  94% i n s t e a d  o f  t h e  s p e c i f i e d  .. --- -- 99.6%. . d e s p i t e  t h e  f a c t  tk;r 
&e i n l e t  l o a d c p a r a z e t e r s  were w i t h i n - t h o s e  g i v e n ' t o  t h e  vendor  t h a t  lesi,. 
2nd b u i l t  t h e  s c r u b b e r .  . P r e v i o u s '  tests '  have r e s u l t c d _ j h o . u t l e t . ~ . l o a d i n g s  . ss  Lc 
a.s - O.OS--pouhd ....... of ......... p a r t i c u l a t e  c ... p e r  ..___ t o n  of  colie pushed.. 

--_ . 
, 

.. I 

. .  I . 

. .  . .  111. CONCLUSION: " j 
! 

.{  D e s p i t e  the  m n y  c o s t l y  2nd t i m e  consuming changes. t h a t  have b e e n  n a d e  to t h e  
equipment  t o  inp rove  p e r f o m n n c e ,  Koppers concludes t h a t  we a r e  now.pas t  ti..= 
point:  o f  d i m i n i s h i n g  r e t u r n s  a n d  t h a t  f u r t h e r  improvement i s  n o t  a c h i e v a b l e  K: 

. , '  t h e  e x i s t i n g  s y s t c n .  I n  e f f e c t ,  tcocEprove p a r t i c u l a t e  c a p t u r e  a t  t h i s  ti=?. 
would r e q u i r e  a cor rp le te  revanpJ?.g-_of t h e  gas cleanins.__cer_;,_i..e..,. r e d e s i g n  
and r ep lacemen t  .of  the . . . .  gas cl&?,+g .~-cT,ub).sK-.and. e v a c u a t i n g  mechanisms, . . . . . . . . . .  

accompanying changes t o  t h e i r  a u x i l i a r i e s ,  d r i v e s  and even l e n g t h e n i n g   of^ t h e  ! 
I. . car frame i t s e l f .  F u r t h e r ,  while we a r e  pu r su ing  w i t h  the  s c r u b b e r  ven6or  t?: ! .  
! f a i l u r e  o f  t h e  s c r u b b e r  to per fo rm as s p e c i f i e d ,  Keepers i s  o f  t h e  o p i n i o n  

t ~ ~ i i c h a n g e s - . o i . - t h i - s - n a g n i t u d e - - r n a y _ . s t . i l l  2_~  n o t  .- r e s u l t  i n  an apprm3AA.e 
d e c r e a s e  i n - p ~ . w ~ ~ ~ - t ~ ~ ~ ~ ~ t ~ i n m e n t  o f  t l i e - rev ised-  stand5.rd;- I n  s: 

i 

-believes t h a t  RSC's coke  s i d e  .emission s y s t e m s  have,  in f a c t ,  b e o r -  
p o r a t e d  the b e s t  a v a i l a b l e  c o n t r o l  technology.  

It is, t h e r e f o r e ,  Koppers recormendat ion  t h a t  these sys t ems  b e . l e f t .  in t>@ir , :  . 

c u r r e n t  s t a t e  'and t h a t  , t h e  reeulatory a u t h o r i t i e s  be a d v i s e d  t h a t  our m:<iru-- 
! 7c.I a t t a i n a b l e  e f f e c t i v e n e s s  is approximate ly  G% s h o r t  of t h e  r e q u i r e x e n t .  ~t s>. 
1. <.\bLfY2 .also b e  p o i n t e d  o u t  t h a t  t h , e , r ; c - c ~ ~ a r . e - n u w _ o p . ~ r ~ ~ t i n C ,  a t  94% r c l i a b i l i t . - - - a  J :. 
i ,  

With t h e  a d < ? t i o n  of Che_t_h~r~.:.car ... nov in s e r v i c e ,  w e  b e l i e v e  RSC Clcvel2F.d 
Bat ter ies  1, 2 3 and 4 wl . l l . have  a colce s i d e . c m i s s i o n  c o n t r o l  sys tem w i t h  d; 
to  100% r e l i a b i 1 . i  tj-. 

. .  . .  

I 
j L' 

I : 
',, ! .  

more i m p o r t a n t  f a c t o r  t han  p a r t i c u l a t e  c a p t u r e  beyond t h e  94% now a t t a i n a 5 l r .  

. .  

.: ! 

l.'.l???iiie review t h e  abo.,e and ac1vLst: 11s 01..yOur coihvcnts a s .  s0an::zts' . . .  f k ) s s i b l e -  
' . .  m&ntj.pned earlier, , ,  K0pper.s. is prepnred..,!:o .work r7:t.tti a n d ;  accoinl ty'.RSC t o .  n e e t  

. .. . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . ',? ..... " . ;  ., . :<  ... 
. . . . .  . . .  . W ~ t h  the regulatory -au t t io r i t i e - .  t p  cxpIa1.n O U T :  conciitsLbnt. cun.ccr-n'ina the .s5.5t, 

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

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

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

., ;, ,' :: 

/' 
. .  

L I G  : t y m  
Attachment  - A 
bcc: Mr. 11. Clagg-RSC 1. . .  

... 
I I 

. . .  . . . . .  . .  . . . . . . . . . . . . . .  . 
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The Koypers one-spot c a r  11as bscn dcsi.gned t o  conforr: t o  very re- 

s t r i c t i v c  physical l imi t a t ions  - Tnere i s  no r e a l i s t i c  emission s a q l i n g  

point; on t h e  c a r  i n  i t s  n o m a  operat ing state. 

signed t o  take  t h e  exhaukt from the scrubber arid s i lencer  and  duct it back 

along 'the length  of t h e  scrubber c a r  before being dzscharged t o  the out- 

board s ide  of t h e  scrubb-r car .  The duct is a l t e r e d  from its circulzr cross 

sec t ion  t o  a square cross  sec t ion  mainteining t h e  s m e  duct' area. 

. .  

An addition has bezn ds- 

: . 
. .  

. .  

!Phis 

permits sample ex t rac t ion  f rom t h e  inboard s ide  of t h e  duct  alone. k  sa^$.::.; 

platforin i s  poSitioxecl jxs t  ahead of  t h e  r e s i s t o r  room on' the scrubber cer .  

A s a p l i n g  s l o t  w i l l  be provided ver t ical1y. through the s ide  of t h e  d u c t . .  

The unused port ions of t h i s  slot  w i l l  be covered when n o t  needed. Tr.ese de- 

t a i l s  are shown i n  the accompulying f igure.  

s h e l t e r  f o r  t h e  saT.pling console and t e s t e r s  durinc t r i p s  throu& the qxen& 

st a t  i or.. 

. .  

The r e s i s t o r  room w i l l  provide 
. .  

A t  t h i s  sa7pling' loca t ion ,  U . S .  EF'A Method 1 requi res  sampling at  
. .  

12 t r ave r se  points .  

Method 5. 

The exhaust s t r e m  w i l l  be sampled. according to U .S , E:.:. 

S a p l i n g  w i l l  begin when t h e  f i r s t ' c o k e  fa l l s  i n t o  the quecch c i ~  

and w i l l  continue u n t i l  t he .  t o p  door on the.  quench c a r  is reopened 2nd t h e  s__ 

begins.  

one push w i l l  c o n s t i t u t e  t h e  sample taken at  one t r ave r se  poin t .  It is  e--:. 

t h a t  t h i s  w i l l .  amount t o  approximately three m i n u t e s  per  ? o i c t ,  or  36 ninutr-s 

p'zr rep l ica te .  

.. '.v 

The t o t a l  sampling time .per push w i l l  bc recorded. ?ne durat ion of 

Using design cst imates ,  it is  nlso' eipec.tccl t h a t  a nozzle. of 

. .  
l /&inch diameter viJ.7. be Y c r j : t i . r c &  :u?d.' a standard . . . . . . . . .  r.pLercd vol.iI:r.e, of :bot:ree,x 
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t o  do so. 

Sninplcr. W i l l  be -ta?CCn on consccutiva pilshcs as far as it is przc;<:- 

. .  Gas s m p l e s  wi3.1. be integr;ra.ted t h r o e h o u t  severzl  pushes and w i l l  
!> 
''.I be znalyzeil by gas chromtography to detsrcline molecular weight. 

. .  Standard ik tho3  5 procedures w i l l  bn fol1o:red i n  c levlup a d  zp.S:xLz 

Three rep!.icates between '90 percent and 110 perceni; isolcioetic %-E 

. .  cons t i t u t e  a coaplete test. 
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. . . . . .  . . .  v. I ~ I ~ I T E  OF LL\ST c . ~ ~ , ~ m i ' r m x  . -  . _. . . .  
.. .. 

1. V c l o c i t y  measur ing  e q u i p a m t  .Tust  or?^^ ' i o  t e s t .  

2.  Gas volume m e t e r i n g  equipment  

3. Gas f l o : ~  ra te  netering e q u i p a e n t  - 
' r 4 . '  Gas t ezpe ra tu re  no-asur ing  c q u i p e n t  . 

... . . 1. 

I ,  . 11 I ,  I t  

. .  . .  
I f  I, I*  I I  . , . . 

I ,  I, II ' 

8 : . .  . . .  . .  
. -  . . . . .  . . .  . . .  . . . . .  

. -  
- -  . .  

V I :  SAX'LIXG TR;III.I-ISFO?'.L~TIOS~" . . . .  .: . . . . . . . .  .y . . . . . . .  

. .  . . nu&er ,  and d z t e  of p u r c h a s e  of c o m c x c i a l l y  manufzc tured  . 

, . 
,' ' 

. .  . . .  . . .  . . .  .. 2. . .  . .  
1.' A s c h e m a t i c  d i z g r u l  of each  s = ? l i n g  train.  

t r a i n s  s h o u l d  be i n c 1 u d e d : w i t h  t h e  d i zg ran .  , ~ e s e & h  ~ p @ i ~ ~ ~ ~  c s -  

The t y p e  or t y p e s  of c a p t u r e - n 5 d i . i  t o  be.used t o  c o l l e c i  each 
gas stre&I p o l l u t a n t .  

The name, n o d e 1  .. 

~ 

. . . . . . . . . .  . _  . ......... .._-::..A 
. . . .  ~ o ~ e i - ~ 3 4 3 ;  'D.c'.-'.97...'.. S.....a E ~ A  iicthoa 5 f i q i h  . .-_ . 
2. 

. . . .  . . . . . . . .  - .  ... . . .  
Reeve A-qze1 .goo>> f 

._ . .  .. , .  
*. ' . 

3. Sample tube  t y p e ; i . e . ,  glass; t e f l o n ,  s t a i n l e ' s s  s t e e l ,  etc. 

4 .  

. .  
. .  

. . .  . . . . . . .  . . .  . . . . .  . . .  
. . .  .. _ _  . ' . . .  . .  

- .. 

P r o 3 e  c l e a n i n g  nkthod a d .  solver?: t o  :3e used ,  if a p p l i c a b l e .  ' ~. . .  .: . 
. . .  _. _ I  

. .  

. .  
. ' '  Stztdzra I.!fthod 5 ,  Aceton? . 

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

V I I .  LABO?e\TOXY iLuALYSIS . 
. .  

A d c s c r . i p t i o n  of t h e  l a b o r a , t o r y  a n a l y s i s  n e t h o d s  t o  be u s e d . t o  \ 
1 d e t e r n i n e  t h e  c o n c e n t r a t i o n  of e a c h  p o l l u t a n t .  fteth,od 5 .  . - .  

. j  

. -  

. . .  
. .  

I 
i ! ---.. 

. -  
. .  

- .  
V I I I :  DATA SXIETS 

. . .  
A s2ni ie  of 'all f i i i i  d a t a . . s h e e t s  t o  b e  used i n  t h e  .test br tests. . .  . . .  . ~. .. ! 

! 

Ijc. DESCRIPTIOX OF O?E?<\TlONS 
I 

. .  
. . .  , . -  

' .  A d e s c r i p t i o a  of any o p e r 2 t i o n ,  p r o c e s s ,  o r  a c t i v i t y  t h a t  c o u l d  
7 .  

. .  
! , .  , . 

v e n t  e x h a u s t  gzsses t o  t h e  t e s t  stxl:. - T h i s  s h a l l  i n c i u d e  t h e  
d e s c r i p t i o n  and feed rzte oE all n 2 t z r i d . s  c a p a b l e  'of p r o d u c i n g  
p o l l u t a n t  c r s i s s ions  u s e d  i n  e x h  s c p z . r a t e  o p e r a t i o n .  

NOTE: 

rate a c t u a l l y  used i n  t h e  s o u r c e  o p e r a t i o n ,  w h k h e v e r  is g r e z t e r .  

I - 
. .  . .  . .  

. _  . .  
., 

. . .  .. 1 .  . . 

I All. t e s t i n g  s h a l l  b e  p e r f o m e d  a t  m a x i m u  r a t e d  capaci ty .  
as s p e c i f i e d  by t h e  equipment ' r m c f a c t u r e r ,  o r  a t  t h e  Ea:<imua . -  

. .  
j 

. .  . . . .  . . .  :. - 
. - ._ - _ _  . .  X. STACK AZfD VENT DESC2IPTIOX 

. . . .  . .  



. .  

i. . .  
. - .. - .  . -  . . . . . .  

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



I 

i 

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

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



~ 

I 

i 
! 

i 
! 

I 

I .I: 
! 

' I  ,I 
I 

I 
I 
i 1 
i 
I 

j 
! 
I 

I 

. .  . .  
. ,., . .  

... : 

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

, 

Incadescen t  coke i s  pushed ' f roz the oven throuzh a hooded col-.e 

% euj.de i n t o  t h e  quench car .  The t o p  door of t he  quench c a r  is. clos-d k ,  '. 
' and the  q e n c h  czr  is exhzusted through th= gas cleaning c a r .  The in- 

. .  
0 coninr-g2s a t  approximately 1850 F, 62,oco ACFN, and 11.5 m;raios/DSCF 

I 

loading i s  cleaned i n  a high eff ic iency scrubber, passed through a. fa? 

and exhzusted. The  gas c lcaning c a r  operates u n t i l  t h e  quench c2r top  
- 

'is re -open4 and t h e  coke i s  quenched a t  the quench s t a t ion .  . .  
. .  . . .  
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