
I AP42 Section: 

Related 

7.1 

13 

JVritten communication from William 
r. Moody, Radian Corp. to Randy 
VlcDonald, US EPA; Documentation 
If Storage Tank Emission Factors 

4pril 25, 1984 

EPA
Text Box
Note: This material is related to a section in AP42, 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 file number, the AP42 chapter and then the section.  The file name "rel01_c01s02.pdf" would mean the file relates to AP42 chapter 1 section 2.  The document may be out of date and related to a previous version of the section.  The document has been saved for archival and historical purposes.  The primary source should always be checked.  If current related information is available, it will be posted on the AP42 webpage with the current version of the section.




RADIAN $ 1  CORPORATION i' 
R .WTM.84.007 
A p r i l  25, 1984 

M r .  Randy McDonald 
Emissions Standards and Engineer ing D i v i s i o n  
O f f i c e  o f  A i r  Q u a l i t y  P lanning and Standards 
U. S. Envi ronmental P r o t e c t i o n  Agency 
Mai l  Drop 13 
Research T r iang le  Park, Nor th  Caro l ina  27711 

REFERENCE: VDL AP-42 
SUBJECT: 

Dear Randy: 

Attached please f i n d  t h e  key documents t h a t  l e d  t o  the previous changes 
i n  t h e  l a s t  r e v i s i o n  o f  AP-42 and w i l l  be u t i l i z e d  i n  t h i s  c u r r e n t  r e v i s i o n .  
These documents a r e  discussed by t o p i c  below. 

1. Development o f  Seal Fac tors  f o r  External  F l o a t i n g  Roof Tanks 

"Petroleum L i q u i d  Storage Vessels: Rev is ion  o f  AP-42; Background Document". 
A P I ' s  development o f  these f a c t o r s  can be found i n  the November 11, 1979, 
l e t t e r  from D r .  R. Russel l  t o  R. K. Burr .  The seal gap measurements 
used t o  weight i n d i v i d u a l  t e s t s  a r e  f rom a survey performed by t h e  Bay 
Area A i r  Q u a l i t y  D iv i s ion .  I b e l i e v e  you have the  o r i g i n a l s  o f  t h a t  
survey i n  your  f i l e s .  However, I have a l s o  enclosed a May 4, 1979, 
l e t t e r  f rom Ms. Karen Hanzevack t o  D ick  Bur r  t h a t  develops the  we igh t ing  
f a c t o r s  used by Russel l .  

2. Development o f  Vapor Pressure Function: P* 
The development o f  P* can be found i n  a paper by Royce Laverman 

"Emission Measurements on a F l o a t i n g  Roof P i l o t  Test Tank; May 16, 1979". 
This development has been reviewed by D r .  Robert  A.  M c A l l i s t e r  as p a r t  
o f  t h e  2519 ana lys is .  It should be noted t h a t  Laverman makes several  
s i m p l i f y i n g  assumptions as p a r t  o f  h i s  development. The key assumption 
i s  t h a t  the  v e r t i c a l  gas f l o w  past  the  seal i s  laminar.  This a l lows t h e  
pressure d i f f e r e n t i a l  i n  equat ions A6 and A7 t o  be w r i t t e n  as a s imple 
d i f f e r e n c e  r a t h e r  than t h e  d i f f e rences  o f  squares. I f t u r b u l e n t  f l o w  i s  
assumed (d i f f e rences  o f  squares) t h e  a n a l y t i c a l  so lu t i ons  t o  t h e  i n t e r g r a l s  
a r e  extremely complex. 

a v a i l a b l e  f i e l d  t e s t  data. A d d i t i o n a l l y ,  t h e  vapor pressure f u n c t i o n  
ana lys i s  performed by M r .  Warren-Hicks on i n t e r n a l  f l o a t i n g  r o o f s  
demonstrates t h a t  P* f i t s  t h e  tes t - tank  data. This  ana lys is  compares 
t h e  f u n c t i o n  f ( P )  = P 0e7 w i t h  P*. The technique u t i l i z e d  was t o  

Documentation o f  Storage Tank Emission Factors 

The development o f  these f a c t o r s  i s  documented i n  the  March 1981 

The f u n c t i o n  P* y i e l d s  r e s u l t s  t h a t  compare favorab ly  w i t h  the  
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normal ize a 2519 t e s t  r e s u l t  f o r  a g i ven  p iece  o f  equipment t o  a t e s t  
done w i t h  i d e n t i c a l  equipment a t  another vapor pressure. 
o f  t h e  d i f f e r e n c e  between t h e  p r e d i c t i o n  and the  observed r e s u l t s  should 
be zero i f  a l l  measurements and the  vapor pressure f u n c t i o n  a r e  pe r fec t .  
The ana lys i s  shows t h a t  w h i l e  f ( P )  f i t s  t h e  data b e t t e r  P* y i e l d s  
r e s u l t s  t h a t  a r e  n o t  s t a t i s c a l l y  d i f f e r e n t  from zero. 

A P I  has advanced t h e  f o l l o w i n g  a d d i t i o n a l  arguments f o r  except ing 
P* f o r  bo th  i n t e r n a l  and ex terna l  f l o a t i n g  r o o f  tanks. 
cons idera t ions  i n d i c a t e  t h a t  the  vapor pressure f u n c t i o n  should become 
unbounded as t h e  vapor pressure of t h e  1 i q u i d  approaches atmospheric. 
As t h e  l i q u i d  b o i l s  t h e  l o s s  mechanisms t h a t  t y p i c a l l y  dominate would 
become a smal l  p ropor t i on  o f  t o t a l  losses. Second, A P I  po in ted  o u t  t h a t  
t h e  c a l c u l a t i o n  o f  s torage tank losses had become a r a t h e r  labor ious  
process, and consis tency i n  c a l c u l a t i o n  procedures should be considered. 
Third,  P* does f i t  t h e  data. Fourth, and l a s t ,  d i f f e rences  i n  p red ic ted  
emissions us ing t h e  two func t i ons  were genera l l y  smal l .  
aware, a f t e r  cons ider ing  t h i s  pos i t i on ,  t h e  EPA accepted P* as the vapor 
pressure f u n c t i o n  f o r  both i n t e r n a l  and ex terna l  f l o a t i n g  r o o f  tanks. 

3. The Power o f  t h e  Diameter D 

t h a t  N, the  power o f  t h e  diameter, should be 1. The a v a i l a b l e  f i e l d  
t e s t  data i n d i c a t e  t h a t  t h i s  i s  i n  f a c t  t h e  case. 

The var iance 

F i r s t ,  t h e o r e t i c a l  

As you a r e  

N 

The p rev ious l y  discussed t h e o r e t i c a l  development by Laverman i n d i c a t e  

4. Development o f  I n t e r n a l  F l o a t i n g  Roof Seal, Deck, and F i t t i n g  Emission 
Factors  
The enclosed l e t t e r  f rom W i l l i a m  O'Keefe t o  Susan R. Wyatt conta ins 

API 's  development o f  seal, deck, and f i t t i n g  f a c t o r s  f o r  i n t e r n a l  f l o a t i n g  
r o o f  tanks. A lso  enclosed a r e  copies o f  t h e  C8I r e p o r t  t o  A P I  and 
D r .  M c A l l i s t e r ' s  i n t e r n a l  f l o a t i n g  r o o f  techn ica l  ana lys is .  API 's 
development o f  t h e  f a c t o r s  has been c a r e f u l l y  reviewed, and we a r e  i n  
agreement t h a t  t h i s  t reatment  i s  appropr ia te .  

I be l i eve  t h a t  t h e  above f o u r  major po in ts  cover a l l  o f  t h e  outs tanding 
issues i n  bo th  t h e  ongoing and prev ious r e v i s i o n  o f  AP-42, except t h e  
development o f  c l i ngage  fac to rs .  
da ta  on  t h i s  issue. and the  documentation f i l e  should be complete a t  
t h a t  t ime. 

If  you have any quest ions o r  comnents on  t h i s  ma te r ia l  p lease contac t  
me. 

M r .  Laverman i s  sending me t h e  o r i g i n a l  

Enclosures 




