
Background Report Reference 

AP-42 Section Number: 1 1.17 

Background Chapter: 4 

Reference Number: 43 

Title: Supplementary Report on Particulate 
Emissions form Bethlehem Mines 
Corporations Millard Quarry Hydrate 
Plant Scrubber 

Bethlehem Steel Corp 

Bethlehem Steel Corp 

August 1975 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



. .  
(Source No. 39-303-007) I 

i 

On June 13 ,  1975 Bethlehem Mines C.0rporation submit ted t o  t h e  
Region I11 O f f i c e  of  t h e  Pennsylvania Department of Environmental 
Resources a t e s t  r e p o r t  on emissions te r ; t s  conductc!d on t h e  s u b j e c t  
sou rce .  
t h e  source .  
t h e  fol lowing supplementary r e p o r t  summarizes the  r e s u l t s  o f  t h o s e  
t e s t s .  Since.  t h e  sampling, a n a l y t i c a l  and p l an t  o p e r a t i n g  procedures  
f o r  t h e s e  t e s t s  were i d e n t i c a 1 , t o  t h o s e ~  descr ibed  i n  t h e  June 13  r e p o r t ,  
t hey  w i l l  not  be repea ted  here. 

On J u l y  14 ,  1975 t h e  Department requested Ilethlehem t o  r e t e s t  
The r e t e s t i n g  was performed on August '7 and 8 ,  1975 and 

Mr. N. N .  Desai  of t h e  Department 's  Region 111 O f f i c e  w a s  p r e s e n t  
on August 7 and 8, 1975 and observed both  p a r t i c u l a t e  Tests 5 and 6. 

Test  Resul t s  

Sampling du r ing  b o t h  T e s t s  5 and 6 was conducted a t  each of t h e  tf ' ) 16 sampling p o i n t s .  Except f o r  t h e  sample through P o r t  dur ing  Tes t  

/ No. 5 ,  a l l  s a m p l e s  were c o l l e c t e d  eight minutes a t  a p o i n t  (Tes t  5,  
Port  B sample was c o l l e c t e d  a t  seven minutes pe r  p o i n t ) .  5 

The a t t ached  t a b l e s  and f i e l d  d a t a  s h e e t s  are inc luded  t o  show 
t h a t  a l l  t e s t s  were conducted i n  accordance with t h e  requirements  o f  
Chapter 139 of t h e  Department 's  Rules  and Regula t ions  and t h a t  r equ i r ed  
i s o k i n e t i c  sampling r a t e s  were maintained.  

0.027 g r l d s c f  (1.1 l b / h r )  and lower are w e l l  w i t  

The r e s u l t s  shown i n  Table  s1 
i c u l a t e  m i s s i o n s  from t h e  scrubbe a t  c o n c e n t r a t i o n s  of + show t h a t T w r t  

n t h e  a l lowable  limit 

R. M. Harvey 
A i r  P o l l u t i o n  Cont ro l  Engineer  

Environmental QuaLity Cont ro l  Div is ion  
Ceth lehen  S t e e l  Corpora t ion  R ,$\ . V!J\? ~~j..&,, ,%, 

Approved by: R .  M. McMullen 
Chief A i r  P o l l u t i o n  Cont ro l  Engineer .. . 

Environmental Q u a l i t y  Con t ro l  D iv i s ion  
Bethlehem S t e e l  Corporat ion 
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. I  . , , ,  . , . 
Da t C  September 29, 1975 

.. . 

bier ~ethlehem Mines Corporation Finn  Code 24-0794481 

Iocatiuii Millard Quarry Case 

, I ' l ~ l l l  
__-__ N. mndonderry !binship 
Lebanon -- County .- 

A u F t  7 and 8, 1975 ' Test __._. Pate I'ostccl 
f i v i r b m t a l  Oualitv Control Div. 

FiIc No. 38-011 

. Q ) I I ~ o v : I ~  NO. - 38-309-007 

- SC t t. Iciwnt Ag n'enlcnt 

Coml'l iG1ci;Cc 
(Yes'or No) 

- With - __ the ___ exception of Bethlehem's fa i lure  to 
suisnit the ___ test reports i n  a timely manner, a l l  

___ conhtions _- __ .- have - been m e t .  - 
-_____ 

- _  

I)OC'; ivport indicate process conditions were representat Lve ..relat.ive..t..o. 
mrutimum ciiij.ssion rates? Yes . -  N O ' X  ... . 

I f  ,Vu, c ~ x p l a i n  - Tests Nos. 5 and 6 I___- w e r e  xun at a feed ra te  of 1 4 - - b ~ / h r .  
Mr. R. M. Harvey (Air Pollution Control hn ineer )  indicated that_.?ethleh_em_ 
is soins to  operate, a t  all times. a t  a_ feed ra t e  of 14 mns/hr d- 
poor - quality of lim. 



. .  . 

, .  . .  
3ype -- Dumn uW4 Scrubber 

~ p c r a t i i i g  ~ a t ~  (temperature, pressure drop, water flow rate,:+). ... 

- 

. . . ,  I 

. ' ,  I . .  . 

. .  . , . I  
. .  

.., . V a l u e  - I'aranc ter 
. , . ,  . ( . .  

, , . . ,  

. . . .  . .  .., , Water Flow Fate 54 GPM 
< I .:,., :, . ,..,.I ..., 

, . .. - 

. .  

, .  . .,, 
The emission rates dur ing  tests Nos. 5 and 6 w e r e  0.026 gr/dscf and 0.027 
gr/dscf a t  108% and 107% i s o k i n e t i c s  respectively. 
w i t h  aK-!&ission P a r m t e r  Analyzer Train manufactured by Soy - W e s t e r n  
P r e c i p i t a t i o n  Division. 

_____ 
The tests w e r e  conducted 

The nozzle dimter was .269 inches. 

cc: Pbatement and Cmpliance 
Iancaster D i s t r i c t  

. .  - 
. .  . .  

.. ... , .~ . ,.... . . . .  



set-up of  sampling equipment and i n s p e c t e d  t h e  test s i t e .  .: 
. . . .  ... . . . .  

I 

Sampling Equipment and Procedure 

. . . . . . . . .  ., . 
, , , : ,/. ,, . ., , ': ' 

S', .I' , .  ,.: . . .  ,.; .... 
, . . , . .  " '  . .  './ . ,:,, . .  .? . . . .  : "" ..... 

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

. .  
. . .  

Tne sampling t r a i n ,  and t e s t i n g  and a n a l y t i c a l  procedures  employed . .  " '  

were tile same as those  o u t l i n e d  i n  Bethlehem's  l e t t e r  of March 12 ,  1975'  (copy;  '. i 

those changes recommended i n  t h e  Department 's  A p r i l  10, 1975 l e t t e r  ( copy ' .  , . "  

a t t ached)  were a l s o  inc luded .  

. .  .. ,. 
. . .  I a t t a c h e d ) .  In a d d i t i o n  t o  t h e  procedures  o u t l i n e d  i n  Bethlehem's l e t t e r , '  ",' .,'. 

. 
. . . . .  

, .. 

Figure  1 is a drawing of.  the sampling t r a i n  .employed... All samples  

A l l  samples were c o l l e c t e d  seven  minutes a t  a p o i n t ,  excep t  f o r  
were c o l l e c t e d  us ing  a 16-point  t r a v e r s e  (8  p o i n t s  through each of  'two p o r t s ,  '; 

90' a p a r t ) .  
Tes t  No. 1. 
po in t .  

sampling f o r  those  p o i n t s  w a s  done a t  p o i n t  B - 4 .  

. . . .  

During T a v t  No. 1, t h e  sample was c o l l e c t e d  f i v e  minutes  a t  a ' , . ." 
Also,  f o r  T e s t s  1, 2 ,  and 3, sampl ing  a t  p o i n t s  R-1, 2 and 3 could  n o t  ;''':,;: 

be done because  of space  and sampling probe l e n g t h  r e s t r i c t i o n s .  Tinerefore, .:: , , .  , 

A d i f f e r e n t  probe w a s  used j ); , .  
'. f o r  Test No. 4 a l lowing  sampling a t  each  of t h e  16. p o i n t s .  

The f i l t e r  employed f o r  a l l  tests w a s  a Gelman Type A Glass F i b e r  ' , . . .  ' 

: ' ,  
F i l t e r ,  5 inches  in diameter .  It  i s  e q u i v a l e n t  t o  t h e  MSA-1106 Bil f i l t e r  . .,. 

c i t e d  by the Department and is used r e g u l a r l y  ( i n  8" x 10" s h e e t s )  as a ,  : 
hi -vol  f i l t e r  f o r  ambient a i r  sampling.  
9 9 . 7 %  e f f i c i e n c y  by t h e  DOP P e n e t r a t i o n  Tes t .  

. :  The manufac turer ' s  r a t i n g  i s  a .. . . . . .  . . .  / 
.. 

. .  ...... ._ . . . . . . . . .  . .  . . . . . . . . . . . .  . .  . . . .  

Process  and Cont ro l  Equipment Desc r ip t ion  

A s  d e s c r i b e d  i n  t h e  P lan  Approval App l i ca t ion ,  a Ducon Ud-4 Model, ',,,. , i  

- .  

111 Size  5 4 ,  Dynamic Wet Scrubber  is used  t o  c o n t r o l  emiss ions  gene ra t ed  a t  
t h e  pug m i l l  and l i m e  hydra to r  ( season ing  chamber) a t  t h e  Hydrate P l a n t .  
Figures  2 and 3 show a l ayou t  of  t h e  s c r u b b e r  and t h e  Bources c o n t r o l l e d .  $-.i ' ,  

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



As i s  the  case  w i t h  t h e  s t a r t u p  of .many new i n s  
s t a r t u p  of t h i s  i n s c a l l u t i o n  has  necess i t a t a ' d  r e v i s i o n s  i 
, o p e r a t i n g  procedures.  
of 16 tons/hour ,  y ie ld ing .  hydrated-l?mi.-(quicklika a t  a rate' of"20 t 
h e  t o  t h e  f a c t  chac the f eed  material is no; of the  q u a U , i y ? a n t k c i p a  
s t eady- s t a t e  ope ra t ion  of t h e  p l a n t  is c u r r e n t l y  n o t  poss+ble ,  a t  a.':.fee 
of 16  tons/hour.  A r e l a t i v e l y  s t e a d y - s t a t e  ope ra t ion  doe 
Therefore ,  f u t u r e  ope ra t ion  of t h e  p l a n t  w i l l  b e  a t  a ma 
14 tons /hour  u n t i l  q u a l i t y  o f  t h e  f e e d  improves o r  a d d i t  
process .can be made . t o  accommodate a h i g h e r  f e e d  rate. ' 

I n i t i a l l y  tne plant,bau designed f o r  a :'lime 

. I  

A s  noted i n  F igu re  2 c e r t a i n  adjustmentswere nadr;io t h e  .inlet 
t o  the  sc rubbe r ,  Ea r ly  o p e r a t i o n  o f  t h e  p l a n t  i n d i c a t e d  t h a t  d i r ec t : ' d r a f t i ng '  ;.:'!, 
of the pug mi l l  (with damper 4 open) was n o t  necessary  a n d '  t h a t  f e e d  material ' "::, 

was a c t u a l l y  be ing  sucked up ou t  of the  pug mill and i n t o " t h e  scrubber . '  It was, .,. 
discovered t h a t  t h e  c l o s i n g  of damper 4 d i d  no t  h inde r  p l a n t ' o p e r a t i o n ,  and t h  
d r a f t i n g  of the .pug  mill w a s  a f f e c t e d  through t h e  hydra to r .  It w a s  also"dis-; 
cove red ' t ha t  wi th  dampers 1, 2 and 3 completely c losed ,  d r a f t i n g  from t h e  stop' ... 
of the  hydra to r  was such t h a t  product  w a s  b e i n g  sucked ou t  of t h e  hydra to r . '  , , : ,  : 1,. 
i n t o  t h e  gas c l e a n i n g  system. ( I d e a l  o p e r a t i o n  of t h i s  sou rce  would allow only.  ;, 
tha t  p a r t i c u l a t e  n a t u r a l l y  r i s i n g  from the  hydra to r  t o  be  c a r r i e d  to '  and con- ' ,. 

t r o l l e d  by t h e  scrubber . )  Therefore ,  b l e e d i n g  of ambient air. through.  dampers I 

1, '2 and. 3 was employed t o  reduce t h e  h igh  nega t ive  s t a t i c  p r e s s u r e  a t  the. . :  :., ' .  .,.: 
hydra tor  o u t l e t .  This  same p r a c t i c e  has  been employed s u c c e s s f u l l y  .a t "an  :.$:,': " .'' 
i d e n t i c a l  p l a n t  a t  t h e  Ci ty  o f  I n d u s t r y  i n  Los Angeles,  California: . ., ,, ,., . .  I... . .  

, i  

The manufacturer ' s  d e s c r i p t i o n  of t he  W-4 ( s i z e  54) s c r u b b e r  i s  a l s o  :' 
a t t ached .  Although the  brochure l i s ts  a sc rubbe r  water  rate of 24 GPM, Ducon 
( i n  t h e i r  a t t a r h e d  September 20, 1973 l e t t e r )  recommends a s c r u b b e r  water rate:' 
on t h e  o r d e r  of 42 GPM. In a d d i t i o n ,  Ducon h a s  s t a t e d  t h a t  w a t e r  rates i n  !. 
excess  of 42 GPM could a l s o  b e  handled by t h e  s c rubbe r .  and. could improve gas '  _:. . ,,: 

. .  . ,  

cleaning.  . ,  

Future ope ra t ion  of t h e  p l a n t  w i l l  employ both  a feed  rate o f  1 4 ' t o n s / h 8  
and the  b leed- in  o f  ambient a i r  th iough dampers 1, 2 and 3. ( F u r t h e r  d i s c u s s i  
of this s i t u a t i o n  i s  made i n  t h e  tes t  r e s u l t s  s e c t i o n  of t h i s  r e p o r t . )  ':; ,. 

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

, ,' t! 
Discussion of T e s t  Resu l t s  

. .  , . . .  

Tne a t t ached  t a b l e s ,  f i g u r e s  and f i e l d  sampling d a t a  are inc luded  to":.:',! 
show t h a t  the tests r epor t ed  h e r e i n  were conducted as p e r  t h e  requirements  o f ' .  .,: 
Chapter 139. It i s  no ted ,  however, t h a t  t h e  pe rcen t  i s o k i n e t i c s  f o r  t h e  tests . , I  
d id  not  f a l l  i n  t he  r equ i r ed  range o f .  90-110%.. However, f o r  r e a s o n s .  d i scussed  
later i n  t h i s  r e p o r t ,  t h i s  d e f i c i e n c y  does no t  adve r se ly  a f f e c t  the conclus ions  dl 
from the tes t  r e s u l t s .  

; ,  : 

.: 
..,, . , 

, .: 
( .  . , ,  , 

, ,  
. .  . .  

Observations o f  v i s i b l e  emiss ions  from t h e  o u t l e t  s t a c k  indi'cate.d' t h a t ,  
except  f o r  steam, emiss ions  are i n v i s i b l e ,  'and t h e r e f o r e ,  comply wi th . .  : : \.. 
Chapter 123.41 snd 123.42 o f  t n e  r e g u l a t i o n s .  

' ..:, ; , . i .  . . .  
. . .  . ;  : 
, , .., . . 

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

. .  . .  ~. 
! . '  

. . ) .  , 1 , .  . .. . . .  . . .  
. I .  ' , ..., .. - .. . .  , 



Table  1 is a summary of t h e  sampling r e s u l t s .  Table 2 i S  a 1 
11 sample weights  and sample volumes and Table 2(a)  i n c l u d e s  the .  re 
the impinger  water  and ace tone  b lank  samples.  Table  3 is  a sUmmarY 
s u r e d  exhaus t  gas volumes, mois ture  c o n t e n t s  and sc rubbe r  ' , o u t l e t . : t e  
Is0 i n c l u d e s  measured 8 t a t i c  p r e s s u r e s  a n d '  p rocess  f eed  rate 

'. ' a summary of process  ope ra t ing"c0nd i t ions  and  i n c l u d e s  t h e '  p.roce 
.,'.'.' sc rubbe r  water r a t e ,  and the  pug mill t empera ture  f o r '  t h e  four.  p 

. .  , , .  

A review of t h e  r e s u l t s  l i s t e d  in T a b l e ' l  i n d i c a t e s " t h a t  scrubb. 
! . : emissions f o r  a process  f e e d ' r a t e  o f ' l 6  tons /hour  are i n  excess 

.0.04 g r l d s c f  concen t r a t ion  l i m i t ,  . w h i l e  emiss ions  f o r  a 'p rocess  f e  
1 4  tons /hour  are i n  compliance. However, t h i s  i s  n o t  n e c e s s a r i l y  
s i n c e  T e s t s  1 and 2 were conducted ' w h i l e  '.a.ll bleed-in dampers w e r e  
evidenced by t h e  r e s u l t s  of t r a v e r s e s  T 1  and T2 i n  Table 3, the  h y d r a t o r  o u t l e  
s t a t i c  p r e s s u r e  dur ing  p a r t i c u l a t e  T e s t s  1 and 2 whi le  the  dampers were closed 

'was very  high a t  -1.1 inches  1120. as compared t o  a s t a t i c  p r e s s u r e  of -0 .15 ' inches  
iI2O whi le  t h e  dampers were open ( T e s t s  3 and 4 ) .  As shown by t h e  measured s ta t i ,c  
p res su res  and flow r a t e s  i n  Table 3 and a l s o  by obse rva t ions ,  adequate  d r a f t i n g ' :  : 
of t h e  season ing  chamber and the  pug mill i s  provided wi th  t h e  dampers open. ' ..:: " 

, Emissions from both  sou rces  are w e l l  c o n t r o l l e d  i n  t h a t  t h e r e  are no f u R i t i q  ' . 
emissions observed e scap ing  t h e  h y d r a t o r  and pug mill. Fur the r  examinat ion of,.'; 
t he  flow measurements inc luded  in I ab le  3 show6 th %? d i l u t i o n . o f  t h e  sc rubbe r -  ' ': 
o u t l e t  gases  d i d  no t  occur  as a r e s u l t  of opening the  t h r e e  dampers. 
flow rates of T e s t s  1 and '2 are t h e  same as those  f o r  Tests 3 and 4. : I n . a d d i t i o n  
the  results of Table 1 show t h a t  t h e  emiss ion  rates f o r  T e s t s .  3 and 4 w e r c r e d u c e  
by over 60% which i s  f u r t h e r  evidence t h a t  t he  introduct ion. .o . f  ambient ai;, 
through t h e  dampers t o  t h e  scrubber  i n l e t ,  d i d  n o t  d i l u t e  t he  sc rubbe r  o u t l e t  con 
c e n t r a t i o n .  

, , ' .  

! 

The actual 
('~.': 

, . ,  

' .  I '  

The o p e r a t i n g  cond i t ions  of t h e  p l a n t  du r ing  Testa  3 and 4 are repre-  

Table 1 shows t h a t  
s e n t a t i v e  of t h e  f u t u r e  p l a n t  ope ra t ion  and only those  t e s t s ' s h o u l d  b e  considered 
f o r  purposes of e v a l u a t i n g  compliance w i t h  the  r e g u l a t i o n s .  

; both t h e  f r o n t  h a l f  and f u l l  t r a i n  o u t l e t  concen t r a t ions  f o r  each  test a r e , w i t h i n  
the  l i m i t  of 0.04 g r / d s c f .  

1 A s  no ted  e a r l i e r ,  i s o k i n e t i c  r a t e s  f o r  t he  sampling d i d  n o t  f a l l  wi th in  
the  accep tab le  90-110% range. Since t h e  mois ture  conten t  of t h e  stack gases r a n g  
from 41 t o  85% dur ing  the  tests, i t  was very  d i f f i c u l t  t o  main ta in  t h e  i s o k i n e t i c  
r a t e .  Temperature v a r i a t i o n s  of 5 degrees  (from 170 t o  175 F) and 10 degrees . 
(from 170 t o  180 F) change the  mois ture  con ten t  by 5 % . a n d  11% r e s p e c t i v e l y ,  
account ing f o r  t he  i s o k i n e t i c  rate p r o b l e m .  
not  s i g n i f i c a n t l y  a f f e c t  t h e  concen t r a t ion  measurements f o r  s m a l l  p a r t i c l e s  
emi t t ed  from the  sc rubbe r ,  i t  i s  noted  t h a t  t he  h i g h e s t  emission concent ra t ions ' ,  
were ob ta ined  when t h e  i s o k i n e t i c  rate was below the  r equ i r ed  rate:. S ince  low 
i s o k i n e t i c  rate would tend  t o  b i a s  t he  sample resul ts  toward h i g h e r  . concent ra t ior  
i f  l a r g e  p a r t i c l e s  are p r e s e n t ,  t he  results of T e s t  3 i n d i c a t e  t h a t  'even i f  t h e  
i s o k i n e t i c  dev ia t ion  w a s  s i g n i f i c m t  f o r  t h i s  sou rce ,  t n e  c o r r e c t e d  concen t r a t io r  
would be w i t h i n  the ,  a p p l i c a b l e  emission l i m i t s .  '. 

Although i s o k i n e t i c  v a r i a t i o n  w,oulc 
. . ' 

i ,  Based  on t h e  foregoing  e v a l u a t i o n . o f  t h e  tes t  da ta ,  t n c  cmis s ions . f rom,  L..' . .  
the  hydra t e  p l a n t  s c rubbe r  are i n  compliance w i t h  DER emiss ion  limits. ' , ' . 1 I 
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