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I. Introduction 

The National Lime and Stone Company in Carey, Ohio was visited 
on 2 2  April 1975 by Mr. Thomas L. Peltier of MRC and Mr. Thomas 
Lahre of the National Air Data Branch o f  EPA. The purpose of 
the visit was to presurvey the kilns and associated operations 
prior-to sampling the uncontrolled emissions for concentration 
of s u l f u r  oxides and nitrogen oxide and the concentration and 
particle size o f  particulates in-the gas stream. This data 
will be used to determine emission factors for uncontrolled 
lime kiln ope'rations. 

The plant contact was Mr. James L. Withrow, Director o f  Laboratory 
and Research. The plant phone number is (419) 396-2611. 

After examining the plant and the various processes, which in- 
cluded 2 calcimatic kilns, 7 shaft kilns, and a Schaffer 
hydrator, Mr. Peltier and Mr. Lahre decided to sample thg'two 
calcimatic kilns (#1 preheater and cooler and # 2  preheater) 
for particulate and NOx emissions.. A particle sizing run 
(cooler and preheater) and a Method'6. run are to be per- 
formed on one of the kilhs. One of the uncontrolled shaft 
kilns will be sampled for particulate (Method 5) and particulate 
sizing and NO, emissions. An option to be included in the job'. 
pricing is 2 Method 5 tests. and one Brink particle sizing test 
on the Schaffer hydrator. 
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11. P r o c e s s  D e s c r i p t i o n  

L i m e  i s  p roduced  f rom l i m e s t o n e  a t  N a t i o n a l  L i m e  and  S t o n e  
by u s i n g  2 c a l c i m a t i c  k i l n s  ( r o t a r y  h e a r t h )  a n d  7 s h a f t  k i l n s .  
Hydra t ed  l ime i s  p roduced  by u s i n g  a S c h a f f e r  h y d r a t o r .  

The ca lc imat ic  k i l n s  are f i r e d  w i t h  n a t u r a l  g a s  and o p e r a t e  
2 4  h o u r s / d a y ,  7 days /week.  The #l k i l n  p r o d u c e s  2 0 0  T/day 
and  t h e  # 2  k i l n  p r o d u c e s  250  T/day o f  p e b b l e  l ime.  A baghouse  
c o l l e c t o r  c o n t r o l s  t h e  e m i s s i o n s  f rom b o t h  t h e  p r e h e a t e r  and  
t h e  cooler  of #1 k i l n ,  The #2- k i l n  e m i s s i o n s  a r e  c o n t r o l l e d  

t 

' w i t h  a baghouse  on t h e  c o o l e r  o u t l e t  and  a v e n t u r i  s c r u b b e r  
o n - t h e  p r e h e a t e r  o u t l e t .  

The 7 s h a f t  k i l n s  e a c h  p r o d u c e  i n  excess  of 1 0 0  T/day of l ime 
on an  o p e r a t i n g  s c h e d u l e  of 211 h r / d a y ,  5 day/week.  The k i l n s  
are  n o t  b e i n g  u s e d  p r e s e n t l y  b e c a u s e  of  low l i m e  demand. One 
of t h e  k i l n s  h a s  a p r i m a r y  c y c l o n e  and a v e n t u r i  s c r u b b e r  on 
t h e  o u t l e t .  T h r e e  of t h e  k i l n s  w i l l  no l o n g e r  b e  u s e d ,  w h i l e  
t h e  o t h e r  3 have  a p r i m a r y  c y c l o n e  on t h e  o u t l e t .  V e n t u r i  
s c r u b b e r s  are a l s o  b e i n g  i n s t a l l e d  and  s h o u l d  be i n  o p e r a t i o n  
by Augus t .  A m i s t  e l i m i n a t o r  f o l l o w s  e a c h  of t h e  v e n t u r i  
s c r u b b e r s .  

The s h a f t  k i l n s  are  f i r e d  w i t h  n a t u r a l  gas when i t  i s  a v a i l a b l e .  
P r o d u c e r  g a s  w i t h  a ' h e a t i n g  v a i u e  o f  1 2 0  B t u / f t 3  i s  a l s o  u s e d  
for f u e l .  Four t o n s  of l ime  a r e ' p r o d u c e d  for e v e r y  t o n  o f  
c o a l  ( 0 . 5 %  s u l f u r )  bu rned  t o  make p r o d u c e r  gas.  

The S c h a f f e r  h y d r a t o r  c o n v e r t s  q u i c k l i m e  t o  h y d r a t e d  l i m e  a t  a 
r a t e  of 1 5  T / h r .  S p r a y  n o z z l e s  i n  t h e  e x h a u s t  s t a c k  s u p p r e s s  
t h e  d u s t  and  add  water t o  t h e  e x o t h e r m i c  r e a c t i o n  t o  form a 
p r o d u c t  of t h e  r e a c t i o n  c o n t a i n i n g  o n l y  0 . 5 %  m o i s t u r e .  The two 
Raymond m i l l s  t h a t  g r i n d  t h e  h y d r a t e d  lime have  t h e i r  e x h a u s t  
c o n t r o l l e d  w i t h  a baghouse  co1 . lec . tor .  The h y d r a t i n g  s y s t e m s  
o p e r a t e s  on  a s e a s o n a l  c y c l e  w i t h  f a l l  and s p r i n g  b e i n g  t h e  
busy  s e a s o n s .  An 8 h r / d a y ,  5 ciay/wk work s c h e d u l e  i s  f o l l o w e d .  



111. Sampling Locations 

The exhaust gases from the cooler and preheater on the #I 
kiln go to a baghouse where the particulate emissions are 
removed. Figure 1 shows a top view of the exhaust system 
which is situated approximately 6 '  above the roof of the 
building that protects the calcimatic kilns. The cooler 
exhaust can be directed to either into the preheater exhaust 
duct or to the,cooler exhaust for # 2  kiln. A 1 6 "  OD hori- 
zontal duct leads from the cooler to the 41-1/2" ID horizontal 
duct used to exhaust the preheater exhaust. The scraper 
exhaust duct joins the cooler exhaust just prior to the location 
where the cooler and preheater ducts join. Sampling ports need 
to be installed in the cooler duct and in the preheater duct. 
Sampling,of the cooler and preheater cannot be performed simul- 
taneously. After the cooler exhaust duct.on #1 kiln is sampled, 
its flow can be redirected to the # 2  cooler baghouse and the #.l 
preheater can then be sampled. The,preheater exhaust has a flow 
rate of 40,000 ACFM at -7 to -10" H2O pressure and a temperature 
of 450°F. 

The stack of the baghouse used to clean the cooler and preheater 
exhaust has a 4' ID and is approximately 50' in length. Two 3" 
ports are located 42' (10.5 diameter) from the nearest upstream 
disturbance (fan inlet) and 5' (1.25 diameters) from the nearest 
downstream disturbance (top of stack). A platform is available 
for sampling at this location. 

-r' 
, . \  The exhaust gases from the preheater of the #2 kiln pass through 

, a 48" square duct to a venturi. scrubber. A gas f.low rate of 
52,000 ACFM a 10 H20 pressure and a temperature of 450°F are 
commonly found in the&tacic\ 
exhaust system f o r  the # 2  kiln. The cooler exhaust (33,500 ACFM) 
is controlled by a baghouse. The. duct that leads to the baghouse 

~$ v ?. -2 .' \ 
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Figure 2 shows a top view of the 

"h',,. 
.; ..* 
i' changes diameter at numerous locations and is located directly 

above a deep gorge which would make sampling extremely difficult. 
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I ,;cQ 
- <' *',N 1.- However, the material collected in the baghouse is used as 

product and can be weighed and used to determine an emission 
rate. The exhaust of the baghouse on the # 2  cooler is approx- 
imately 40' high and has a 42" OD. There are no ports or per- 
manent platforms. 

Figure 3 shows a top view of  the seven shaft kilns and their 
control equipment. One shaft kiln is equipped with a primary 
cyclone, a venturi scrubber and mist eliminator. Another shaft 
kiln has a stack with 2-3"-ports after the primary cyclone, 

exhaust. The ports in the 30" ID stack after the cyclone are 
12' (4.8 diameters) from the nearest upstream disturbance and 
at least 10 diameters from the nearest downstream disturbance. 
The ports are situated 4' above a working level which makes 
sampling possible. The exhaust gases leaving the primary cyclone 
are at a temperature of 225'F- 

The venturi scrubber on the one shaft kiln operates with a 30" 
H20 pressure drop across it. The fan is located after the mist 
eliminator and before the stack. The 30" ID stack has the fan 
inlet 15' above the ground. There are no ports or permanent 
platforms on the 40' stack. The other venturi scrubbers will 
operate at the same conditions as the one presently in use. 

The exhaust stack of the Schaffer hydrator has a flow rate of 
3000 SCFM and a temperature o f  170'F. The exhaust stream which 
is saturated is about 35% steam. The 30" ID stack has 2-3'' 
ports located 10' (4 diameters) from the nearest upstream dis- 
turbance (water spray nozzles) and about 1' (4 diameters) from 
the top o f  the stack. A stack extension would be needed before 
sampling could be done on this stack. 

The two Raymond mills that are used to grind the hydrated lime 
were examined for sampling feasibility. The baghouse which con- 
trols the emissions is located inside a building and has no 
adequate sampling sites prior to or after it. Any possibility 
o f  sampling was eliminated after a visual inspection of the 
operation. 

, which is used to remove the larger abrasive particles in the 



i i ,  

I . . . . .  
- ,  . . I  

, .  
I '  . 1 . .  

: .  ; 
i 

. .  
I 

1 . . ,  
' i  . . . .  

I ,  
I i  
. ,  



I V .  S a f e t y  C h e c k l i s t  
A .  P e r s o n n e l  P r o t e c t  

Item 

S a f e t y  g l a s s e s  
Goggles  
S i d e  s h i e l d s  
F a c e  s h i e l d s  
Hard h a t s  
Ear p l u g s  
S a f e t y  s h o e s  
L i f e  b e l t  
L a d d e r  c l i m b i n g  

d e v i c e  
Ground f a u l t  

i n t e r r u p t  

Grounding  clamp 

B .  T e s t  S i t e  

1. 

2. 

3. 

4 .  

L a d d e r s  

General  

' l a n t  

J 

- 

J 

J 

In E 
ilRC - 

J 

J 

J 

i ipment  ( c h e c k  if req i  
I t e m  

Dus t  masks 
Vapor  masks 
A i r  p u r i f y i n g  

A i r  s u p p l y  
A i r  p a c k s  
Chem. r e s ' t  c l o t h e  
Heat r e s ' t  c l o t h e s  
Chem. r e s ' t  g loves  
Heat r e s ' t  g l o v e s  
F i r s t  a i d  
F i r e  e x t i n g u i s h e r  

- 
r e d )  
l a n t  - 

J 
J 

c o n d i t i o n  R e s t  s t o p s  

Cage S p e c i a l  b e l t s  

Comments 

S c a f f o l d - p l a t f o r m s  

General c o n d i t i o n  G u a r d r a i l s  

T o e b o a r d s  S c r e e n i n g  

Comments 

Smoking r e s t r i c t i o n s  

V e h i c l e  t r a f f i c  r u l e s  No t r a f f i c  r i k s  



n 

5.  E v a c u a t i o n  p r o c e d u r e s -  

6 .  Alarms 

7.  H o s p i t a l  l o c a t i o n  Wydote Countv .  U D D e r  Sandusky 
B l a n c h a r d  V a l l e y ,  F i n d l a y  

Phone 

8.  Emergency numbers 



J 

V .  P l a n t  E n t r y  

A .  

B .  

C .  

P l a n t  R e q u i r e m e n t s  No Dass needed  

MRC A gr  e e men t -a D e r s 

~~~ 

P o t e n t i a l  Problems C o n f i d e n t i a l  m a t t e r  

V I .  S a m p l i n g  H a n d l i n g  

Method 

5 

6 

7 

10 

' P a r t .  
S i z i n g  

C leanup  
L o c a t i o n  
A t  P l a n t  

A t  P l a n t  

A t  P l a n t  

A t  P , l an t  

A t  P l a n t  

h n a l y s i s  
L o c a t i o n  
Dayton 

Dayton 

Dayton 

A t  P l a n t  

Dayton 

Shipme 
bJhere t o  

Dayton 

Dayton 

Dayton 

N . A .  

Dayton 

t 
How - 
Truck  

Truck  

Truck  

. N . A .  

Truck  

Comments * 
Wheaton B o t t l e s  

Wheaton B o t t l e s  

* Comments t o  i n c l u d e  n e e d  f o r  s p e c i a l  b o t t l e s  (Weaton, e t c . )  
and  o t h e r  s p e c i a l  h a n d l i n g  r e q u i r e d .  



V I I .  L e v e l  o f  E f f o r t  

C o s t  Item Est imated Manhours"  

1. P l a n n i n g  and  A d m i n i s t r a t i o n  16 

2 .  T r a v e l  48 

3. S e t u p  and  C leanup  32 

4 .  F i e l d  T e s t i n g  240 ***  
5.  L a b o r a t o r y  A n a l y s i s  5 2  

6 .  R e p o r t  P r e p a r a t i o n  40 

O p t i o n  #l * *  
- 
- 
8 

48 

1 2  

- 7 / 8 .  S u b c o n t r a c t i n g  - 
5 .  P r e s u r v e y  

1 0 .  S u b - t o t a l  Manhours 

11. C o s t  p e r  Manhour 2 7 . 6 4 2  2 7 . 6 4 2  

1 2 .  Cos t  of Labor  ( l i n e  1 0  times 
l i n e  11) 

1,880 

13.  O t h e r  Di rec t  Costs ( I t e m i z e d )  

1 P o r t s  - 

S c a f  f o ld ine :  U N K .  , 

1 4 .  T o t a l  Cost ( l i n e  1 2  p l u s  l i n e  13)  12,93.6 1,880 

3 "l 

#1 K i l n  - P--' ,6 Method? ,  2 p a r t i c l e  s i z e ,  Method 7 ( l 2 " g r a b  b o t t l e )  
*% _- 1 

S h a f t  K i l n  - 2 Method 5, 2 NO, (8 grab b o t t l e s ) ,  1 p a r t i c l e  s i z e  

* *  O p t i o n  - h y d r a t o r  

2 Method 5 ,  1 p a r t i c l e  s i z l n g  

***  1 Day f o r  6 men added  i n  c a s e  o f , r a i n  



- .  
. f  6 men on team 

1 

A -  

F r i d a y  

S a t u r d a y  

B -  
V I I I .  F i e l d  T e s t  S c h e d u l e  

C & D -  
E & f i  

1 Method 5 ’ ( E  & F )  
( A ,  B ,  C ,  D )  - p r e p a r e  

To R e t u r n  Home * 

I Sunday 

I 

Monday 

1 Method 5 ( C  & D) 

1 Method 5- ( E  & F) 

1 P a r t i c l e  s i z e  (B.) 

Tuesday 
1 so, ( A.1 

1 Method 5 ( C - &  D )  
1 Method 5 ( E  & F) 

Move equ ipmen t  t o  s h a f i  
k i l n  and  c o o l e r  

Wednesday 

1 Method 5 ( C  & D )  
1 M e t h o d 5  ( E  & F )  
1 P a r t i c l e  s i z e  ( A )  Thur sday  

- 

PM 

P r e l i m i n a r y  T r a v e r s e  and  
m o i s t u r e  on #1 p # 2  pre- 

heaters +-*= a 
” {  

1 Method 5 ( C  & D) 

1 Metkod 5 ( E  & F) 
1 SO2 (A) 

NOY - (A & B) 

P r e l i m i n a r y  work on #1 
c o o l e r  and  s h a f t  k i l n  
t r a v e r s e  and  m o i s t u r e  

1 Method 5 ( C  & D )  
1 Method 5 
1 P a r t i c l e  s i z e  (B) 

( E  & Fj 

(A & B) 

T r a v e l  Home 
(4 h o u r s )  

* If o p t i o n  1 i s  u s e d ,  one  more day w i l l  b e  r e q u i r e d  
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I. Introduction 

The National Lime and Stone Company in Carey, Ohio was visited 
on 22 April 1975 by Mr. Thomas L. Peltier of MRC and Mr. Thomas 
Lahre of the National Air Data Branch of EPA. The purpose Of 
the visit was to presurvey t.he kilns and associated operations 
prior to sampling the uncontrolled emissions for concentration 
of sulfur oxides and nitrogen oxide and the concentration and 
particle size of particulates in the gas stream. This data 
will be used to determine emission factors for uncontrolled 
lime kiln operations. 

The plant contact was Mr. James L .  Withrow, Director of Laboratory 
and Research. The plant phone number is (419) 396-2611. 

After examining the plant and the various processes, which in- 
cluded 2 calcimatic kilns, 7 shaft kilns, and a Schaffer 
hydrator, Mr. Peltier and Mr. Lahre decided to sample the two 
calcimatic kilns (#1 preheater and cooler and #2 preheater) 
for particulate and NOx emissions. A particle sizing run 
(cooler and preheater) and ai Method 6 run are to be per- 
formed on one of the kilns. One of the uncontrolled shaft 
kilns will be sampled for particulate (Method 5) and particulate 
sizing and NOx emissions. At1 option to be included in the job 
pricing is 2 Method 5 tests and one Brink particle sizing test 
on the Schaffer hydrator. 



11. Process  D e s c r i p t i o n  

L i m e  i s  p r o d u c e d , f r o m  l i m e s t o n e  a t  N a t i o n a l  L i m e  and  S t o n e  
by  u s i n g  2 c a l c i m a t i c  k i l n s  ( r o t a r y  h e a r t h )  and 7 s h a f t  k i l n s .  
Hydra ted  l ime i s  p roduced  by u s i n g  a S c h a f f e r  h y d r a t o r .  

The ca l c ima t i c  k i l n s  are f i r e d  w i t h . n a t u r a 1  g a s  and  o p e r a t e  
24  h o u r s / d a y ,  7 days /week.  The #1 k i l n  p r o d u c e s  200  T/day 
and t h e  # 2  k i l n  p r o d u c e s  250 T/day of p e b b l e  l i m e .  A baghouse  
c o l l e c t o r  c o n t r o l s  t h e  e m i s s i o n s  from b o t h  t h e  p r e h e a t e r  and 
t h e  c o o l e r  o f  #1 k i l n .  The # 2  k i l n  e m i s s i o n s  a re  c o n t r o l l e d  

' . w i t h ' a  baghouse  on t h e  c o o l e r  o u t l e t  and a v e n t u r i  s c r u b b e r  
on t h e  p r e h e a t e r  o u t l e t .  

The 7 s h a f t  k i l n s  each p r o d u c e  i n  e x c e s s  o f  1 0 0  T/day of lime 
on an o p e r a t i n g  s c h e d u l e  of 2 4  h r / d a y ,  5 day/week. The  k i l n s  
are n o t  b e i n g  u s e d  p r e s e n t l y  b e c a u s e  of low l i m e  demand. One 
of t h e  k i l n s  has a p r i m a r y  c g c l o n e  and  a v e n t u r i  s c r u b b e r  on 
t h e  o u t l e t .  T h r e e  of t h e  k i l n s  w i l l  n o  l o n g e r  be u s e d ,  w h i l e  

t h e  o t h e r  3 have  a p r i m a r y  c y c l o n e  on t h e  o u t l e t .  V e n t u r i  
s c r u b b e r s  a re  a l s o  b e i n g  i n s t a l l e d  and s h o u l d  b e  in o p e r a t i o n  
by Augus t .  A m i s t  e l i m i n a t o r  f o l l o w s  e a c h  of t h e  v e n t u r i  
s c r u b b e r s .  

The s h a f t  k i l n s  are f i r e d  w i t h  n a t u r a l  g a s  when i t  i s  a v a i l a b l e .  
P r o d u c e r  gas w i t h  a h e a t i n g  v a l u e  of 1 2 0  B t u / f t 3  i s  a l s o  used  
f o r  f u e l .  
c o a l  ( 0 . 5 %  s u l f u r )  bu rned  t o  make p r o d u c e r  gas.  

The S c h a f f e r  h y d r a t o r  c o n v e r t s  q u i c k l i m e  t o  h y d r a t e d  lime a t  a 
r a t e  of 15 T / h r .  
t h e  d u s t  and  add water t o  ' t h e  e x o t h e r m i c  r e a c t i o n  t o  form a 
p r o d u c t  of t h e  r e a c t i o n  c o n t a i n i n g  o n l y  0 . 5 %  m o i s t u r e .  The two 
Raymond m i l l s  t h a t  g r i n d  t h e  h y d r a t e d  l ime  have  t h e i r  e x h a u s t  
c o n t r o l l e d  w i t h  a baghouse  c o l l e c t o r .  The h y d r a t i n g  s y s t e m s  
o p e r a t e s  on a s e a s o n a l  c y c l e  w i t h  f a l l  and s p r i n g  b e i n g  t h e  

busy s e a s o n s .  An 8 h r / d a y ,  5 day/wk work s c h e d u l e  i s  f o l l o w e d .  

Four t o n s  of l i m e  a re  p roduced  for e v e r y  t o n  o f  

S p r a y  n o z z l e s  i n  t h e  e x h a u s t  s t a c k  s u p p r e s s  



111. Sampling Locations 

The exhaust gases from the cooler and preheater on the #1 
kiln go to a baghouse where the particulate emissions are 
removed. Figure 1 shows a top view of the exhaust system 
which is situated approximately 6' above the roof of the 
building that protects the calcimatic kilns. The cooler 
exhaust can be directed to either into the preheater exhaust 
duct or to the cooler exhaust f o r  #2 kiln. A 16" OD hori- 
zontal duct leads from the cooler to the 41-1/2" ID horizontal 
duct used to exhaust the preheater exhaust. The scraper 
exhaust duct joins the cooler exhaust just prior to the location 
where the cooler and preheater ducts join. Sampling ports need 
to be installed in the cooler duct and in the preheater duct. 
Sampling of the cooler and preheater cannot be performed simul- 
taneously. After the cooler exhaust duct on #I kiln is sampled, 
its flow can be redirected to the #2 cooler baghouse and the #1 
preheater can then be sampled. The preheater exhaust has a flow 
rate of 40,000 ACFM at -7 to -10" H20 pressure and a temperature 
of 45O0F. 

The stack of the baghouse used to clean the cooler and preheater 
exhaust has a 4' ID and is approximately 50' in length. Two 3" 
ports are located 42' (10.5 diameter) from the nearest upstream 
disturbance (fan inlet) and 5' (1.25 diameters) from the nearest 
downstream disturbance (top of stack). A platform is available 
For sampling at this location. 

The exhaust gases from the preheater of the #2 kiln pass through 
a 48" square duct to a venturi scrubber. A gas flow rate of 
52,000 ACFM at -10" H20 pressure and a temperature of 45OoF are 
commonly found in the stack. Figure 2 shows a top view of the 
exhaust system for the #2 kiln. The cooler exhaust (33,500 ACFM) 
is controlled'by a baghouse. The duct that leads to the baghouse 
changes diameter at numerous locations and is located directly 
above a deep gorge which would make sampling extremely difficult. 
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However, t h e  m a t e r i a l  c o l l e c t e d  i n  t h e  baghouse  i s  u s e d  as 
p r o d u c t  and  c a n  b e  weighed.a .nd u s e d  t o  d e t e r m i n e  a n  e m i s s i o n  
r a t e .  The e x h a u s t  o f  t h e  baghouse  on t h e  #2 coo le r  i s  approx-  
i m a t e l y  4 0 '  h i g h  and  h a s  a 42"  OD. T h e r e  a re  no p o r t s  o r  p e r -  
manent p l a t f o r m s .  

F i g u r e  3 shows a t o p  v i ew o f  t h e  s e v e n  s h a f t  k i l n s  and  t h e i r  

c o n t r o l  e q u i p m e n t .  One s h a f t  k i l n  i s  e q u i p p e d  w i t h  a p r i m a r y  
c y c l o n e ,  a v e n t u r i  s c r u b b e r  a n d  m i s t  e l i m i n a t o r .  Ano the r  s h a f t  
k i l n  has a s t a c k  w i t h  2-3" p o r t s  a f t e r  t h e  p r i m a r y  c y c l o n e ,  
which i s  used  t o  remove t h e  l a rger  a b r a s i v e  p a r t i c l e s  i n  t h e  

e x h a u s t .  The p o r t s  i n  t h e  30" I D  s t a c k  a f t e r  t h e  c y c l o n e  a r e  
1 2 l  ( 4 . 8  d i a m e t e r s )  f rom t h e  n e a r e s t  u p s t r e a m  d i s t u r b a n c e  and 
a t  l e a s t  1 0  d i a m e t e r s  f rom the  n e a r e s t  downst ream d i s t u r b a n c e .  
The p o r t s  are s i t u a t e d  4' above  a work ing  l e v e l  which  makes 
s a m p l i n g  p o s s i b l e .  The e x h a u s t  gases l e a v i n g  t h e  p r i m a r y  c y c l o n e  
are a t  a t e m p e r a t u r e  of 225OF. 

The v e n t u r i  s c r u b b e r  on t h e  one  s h a f t  k i l n  o p e r a t e s  w i t h  a 30" 

H 2 0  p r e s s u r e  d r o p  a c r o s s  i t .  The f a n  i s  l o c a t e d  a f t e r  t h e  m i s t  
e l i m i n a t o r  and  b e f o r e  t h e  s t a c k .  The 30" I D  s t a c k  has t h e  f a n  
i n l e t  15 '  above  t h e  g r o u n d .  T h e r e  a r e  no p o r t s  o r  permanent  
p l a t f o r m s  on t h e  40' s t a c k .  The o t h e r  v e n t u r i  s c r u b b e r s  w i l l  

o p e r a t e  a t  t h e  same c o n d i t i o n s  as t h e  one  p r e s e n t l y  i n  u s e .  

The e x h a u s t  s t a c k  of t h e  S c h a f f e r  h y d r a t o r  has a f low r a t e  o f  
3000 SCFM and a t e m p e r a t u r e  of 170'F. The e x h a u s t  stream which  
i s  s a t u r a t e d  i s  a b o u t  35% steam. The 30" I D  s t a c k  has 2-3" 
p o r t s  l o c a t e d  10' (4 d iame te r s )  f rom t h e  n e a r e s t  u p s t r e a m  d i s -  

t u r b a n c e  (water  s p r a y  n o z z l e s )  and  a b o u t  1' (4 diameters) f rom 
t h e  t o p  of  t h e  s t ack .  A s t a c k  e x t e n s i o n  would b e  needed  b e f o r e  
s a m p l i n g  c o u l d  be  done  on  t h i s  s t a c k .  

The two Raymond m i l l s  t h a t  are  u s e d  t o  g r i n d  t h e  h y d r a t e d  lime 
were examined f o r  s a m p l i n g  f e a s i b i l i t y .  The  baghouse  which con- 
t r o l s  t h e  e m i s s i o n s  i s  l o c a t e d  i n s i d e  a b u i l d i n g  and  has no 
a d e q u a t e  s a m p l i n g  s i t e s  p r i o r  t o  o r  a f t e r  i t .  Any p o s s i b i l i t y  
o f  s a m p l i n g  was e l i m i n a t e d  a f t e r  a v i s u a l  i n s p e c t i o n  o f  t h e  
o p e r a t i o n .  
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F i g u r e  3. S h a f t  K i l n s  



I V .  S a f e t y  C h e c k l i s t  
. .  A .  P e r s o n n e l  P r o t e c t i o n  E 

I t e m  

S a f e t y  glasses 
Goggles  
S i d e  s h i e l d s  
F a c e  s h i e l d s  
Hard h a t s  
E a r  p l u g s  
S a f e t y  s h o e s  
L i f e  b e l t  

Ladder c l i m b i n g  
d e v i c e  

Ground f a u l t  
i n t e r r u p t  

Ground ing  clamp 

B. 

1. 

2 .  

3 .  

4. 

T e s t  S i t e  

L a d d e r s  

G e n e r a l  

' l a n t  

J 

J 

J 

MR C - 
J 

J 

J 

i ipment  ( c h e c k  i f  r e q  
Item 

Dus t  masks 
Vapor  masks 
A i r  p u r i f y i n g  
A i r  s u p p l y  
A i r  p a c k s  
Chem. r e s ' t  c l o t h e  
Heat r e s ' t  c l o t h e s  
Chem. r e s ' t  g l o v e s  
Heat r e s ' t  g l o v e s  
F i r s t  a i d  

F i r e  e x t i n g u i s h e r  

r e d )  
l a n t  MRC - 

J 
J 

c o n d i t i o n  R e s t  s t o p s  

Cage S p e c i a l  b e l t s  

Comments 

S c a f f o l d - p l a t f o r m s  

G e n e r a l  c o n d i t i o n -  G u a r d r a i l s  

T o e b o a r d s  S c r e e n i n g  

Comments 

Smoking r e s t r i c t i o n s  

V e h i c l e  t r a f f i c  r u l e s  No t r a f f i c  r u l e s  



5.  

6 .  

7 .  

a .  

E v a c u a t i o n  p r o c e d u r e s  

A l a r m s  

H o s p i t a l  l o c a t i o n  Wydote Countv .  U D D e r  S a m v  

Phone 

Emergency numbers 

B l a n c h a r d  V a l l e y ,  F i n d l a y  



V .  P l a n t  E n t r y  

A .  

, B .  

C .  

P l a n t  R e q u i r e m e n t s  No pdss needed  

MRC Agreement B r i n g  a lonf r  i n s u r a n c e  D a D e r s  

P o t e n t i a l  P rob lems  C o n f i d e n t i a l  mat ter  - 

V I .  S a m p l i n g  H a n d l i n g  

vlethoc 
5 

6 

7 

1 0  

Par t .  
S i z i n g  

C leanup  
Loc a t i on 
A t  P l a n t  

A t  P l a n t  

A t  P l a n t  

A t  P l a n t  

A t  P l a n t  

A n a l y s i s  
L o c a t  i o n  
Dayton  

Dayton 

Dayton 

A t  P l a n t  

Dayton  

Shipmt 
Where t o  

Dayton 

Dayton  

Dayton 

N . A .  

Dayton  

c 
How 
Truck 

Truck 

Truck 

N . A .  

Truck 

- Comments" 

Wheaton B o t t l e s  

Wheaton B o t t l e s  

* Comments t o  i n c l u d e  n e e d  f o r  s p e c i a l  b o t t l e s  (Weaton,  e t c . )  
a n d  o t h e r  s p e c i a l  h a n d l i n g  r e q u i r e d .  



VII. L e v e l  of E f f o r t  

C o s t  I tem E s t i m a t e d  Manhours”  O p t i o n  #1 * *  
1. P l a n n i n g  and  A d m i n i s t r a t i o n  1 6  - 
2 .  T r a v e l  48 - 
3. S e t u p  and  C leanup  32 8 

4 .  F i e l d  T e s t i n g  240 * * *  4 8  

5 .  L a b o r a t o r y  A n a l y s i s  92 1 2  

6 .  R e p o r t  P r e p a r a t i o n  

7 /8 .  S u b c o n t r a c t i n g  

9 .  P r e s u r v e y  

10. S u b - t o t a l  Manhours 

11. C o s t  p e r  Manhour 

1 2 .  C o s t  o f  Labor  ( l i n e  1 0  t i m e s  
l i n e  11) 

13. O t h e r  D i r e c t  C o s t s  ( I t e m i z e d )  

1 P o r t s  

S c a f f o l d i n g  

- - 

468 68 

2 7 , 6 4 2  27 .642  

1 2 , 9 3 6  1 , 8 8 0  

UNK,. 

U N K  . 

1 4 .  T o t a l  Cos t  . ( l i n e  1 2  p l u s  l i n e  1 3 )  1 2 , 9 3 6  1 , 8 8 0  

* # 2  K i l n  - 3 Method 5 ,  2 Method 6 

#1 K i l n  - 6 Method 5, 2 p a r t i c l e  s i z e ,  Method 7 ( 1 2  grab b o t t l e )  

S h a f t  K i l n  - 2 Method 5, 2 NO, ( 8  grab b o t t l e s ) ,  1 p a r t i c l e  s i z e  

* *  O p t i o n  - h y d r a t o r  

2 M e t h o d . 5 ,  1 p a r t i c l e  s i z i n g  

*** 1 Day for 6 men added i n  c a s e  of r a i n  



. ,  

6 men on team I '  

1 

A -  

B -  
V I I I .  Field Test Schedule 

C & D -  

Sunday 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

E & F  

AM 

Travel (4 hours) 

Method 5 ( C  & D) 

Method 5 (E & F) 

Particle size ( E )  
so2 (A) 

Method 5 ( C  & D) 
Method 5 (E & F) 
Move'equipment to shaf. 
kiln and. cooler 

. Method 5 ( C  & D) 

. Method 5 (E L F )  
Particle size ( A )  
NOx (B) 

. Method 5 (E & F) 
A, B, C, D) - prepare 

To Return Home * - 

PM 

?reliminary Traverse and 
noisture on #l & # 2  pre- 
ieaters 

1 Method 5 ( C  & D) 

1 Method 5 (E & F) 
1 SO, (A) 
NO.. - (A & B) 

Preliminary work on #1 
cooler and shaft kiln 
traverse and moisture 

1 Method 5 ( C  & D) 
1 Method 5 (E & F) 
1 Particle size (B) 

(A & B )  

Travel Home 
( 4  hours) 

* If option 1 is used, one more day will be required 

~- - 




