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, 2.0 PROCESSES AND POLLUTANT EMISSIONS 

2.1 INTRODUCTION 
The discussion presented in t h i s  document applies t o  equipment in 

process uni ts  operated t o  produce one o r  more of the synthetic organic 

chemicals l i s t e d  in Appendix E of the proposed standards of performance f o r  

SOCMI (46 FR 1136, January 5 ,  1981) ,methyl tert-butyl e ther  (MTBE), 

polyethylene, polypropylene, and polystyrene. The equipment i n  process 

uni ts  i n  the synthetic organic chemical manufacturing industry (SOCMI) i s  

s imilar  to  equipment i n  the polymer manufacturing industry. Both industries 

process vo la t i l e  organic compounds. Therefore, the information and 

discussion presented in t h i s  chapter and subsequent chapters applies equally 

t o  SOCMI plants and polymer plants. 

The SOCMI i s  a segment of the chemical industry consisting of some of 

the higher volume intermediate and finished products. The polymer 

manufacturing industr ies  t o  which the discussion in t h i s  document applies 

a re  polyethy1 ene, polypropylene, and polystyrene. I t  should be emphasized 
tha t  the discussion i n  t h i s  document i s  intended t o  apply t o  equipment i n  

process u n i t s  which manufacture these chemicals. 
Most of the SOCMI chemicals produced in the United States  are derived 

from crude petroleum or natural gas. The ten principal feedstocks used in 

the manufacture of organic chemicals are  produced primarily i n  petroleum 

ref iner ies .  After chemical feedstocks a re  manufactured from petroleum, 
natural gas, and other raw materials,  they a re  processed into chemical 

intermediates and end-use chemicals (see Figure 2-1). Approximately 

12 percent of the plants in the United States  produce l e s s  than 5,000 mega-

grams (Mg) annually. Another 12 percent have production capacities in 
excess of 500,000 Mg. 
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Figure 2-1. General schematic o f  process 1evels t h a t  make up 
the  organic chemical i n d u s t r y .  



The polymer manufactur ing i n d u s t r y  i nc ludes  opera t ions  which conver t  

monomer o r  chemical i n te rmed ia te  m a t e r i a l s  ob ta ined f rom t h e  bas ic  

petrochemical i n d u s t r y  and t h e  SOCMI i n t o  polymer products. Such products 

in c l  ude po l  y e t h y l  ene , po lypropy l  ene , and polystyrene,  

2.2 FACILITIES AND THEIR EMISSIONS 

2.2.1 P o t e n t i a l  Source Charac te r i za t i on  and D e s c r i p t i o n  

I n  t h i s  document, f u g i t i v e  emissions f rom process u n i t s  a re  considered 

t o  be those v o l a t i l e  o rgan ic  compound (VOC) emissions t h a t  r e s u l t  when 

process f l u i d  ( e i t h e r  gaseous o r  l i q u i d )  leaks  f rom p l a n t  equipment. There 

a r e  many p o t e n t i a l  sources o f  f u g i t i v e  emissions i n  a t y p i c a l  process u n i t .  

The f o l l o w i n g  sources w i l l  be considered i n  t h i s  chapter:  pumps, 

compressors, i n - l i n e  process valves, pressure r e l i e f  devices, open-ended 

valves,  sampling connect ions, f langes,  a g i t a t o r s  and c o o l i n g  towers. These 

p o t e n t i a l  sources a re  descr ibed below. 

2.2.1.1 Pumps. Pumps a re  used e x t e n s i v e l y  i n  process u n i t s  f o r  t h e  

movement o f  o rgan ic  l i q u i d s .  The c e n t r i f u g a l  pump i s  t h e  most w i d e l y  used 

pump. However, o t h e r  types, such as t h e  pos i t i ve-d isp lacement  , rec ip ro -

c a t i n g  and r o t a r y  ac t i on ,  and spec ia l  canned and diaphragm pumps, are a l s o  

used. Chemicals t r a n s f e r r e d  by pumps can l e a k  a t  t h e  p o i n t  o f  contac t  

between t h e  moving s h a f t  and s t a t i o n a r y  casing. Consequently, a11 pumps 

except t h e  s h a f t l e s s  t ype  (canned-motor and diaphragm) r e q u i r e  a seal a t  t h e  

p o i n t  where t h e  s h a f t  penet ra tes  t h e  housing i n  o rde r  t o  i s o l a t e  t h e  pump's 
Ii n t e r i o r  f rom the  atmosphere. 

Two gener ic  types o f  seals, packed and mechanical, a re  c u r r e n t l y  i n  use 

on pumps. Packed sea ls  can be used on bo th  r e c i p r o c a t i n g  and r o t a r y  a c t i o n  

types of pumps. As F igu re  2-2 shows, a packed seal cons is t s  of a c a v i t y  

( " s t u f f i n g  box1') i n  the  pump cas ing f i l l e d  w i t h  spec ia l  packing m a t e r i a l  

t h a t  i s  compressed w i t h  a packing g land t o  form a seal around t h e  shaf t .  

L u b r i c a t i o n  i s  r e q u i r e d  t o  prevent  t h e  b u i l d u p  o f  f r i c t i o n a l  heat  between 

t h e  seal and sha f t .  The necessary l u b r i c a t i o n  i s  p rov ided by a l u b r i c a n t  

t h a t  f l ows  between t h e  packing and t h e  shaft . '  D e t e r i o r a t i o n  o f  t h e  

packing w i l l  r e s u l t  i n  process 1 i q u i d  leaks.  
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Figure 2-2. Diagram of a  simple packed sea,l. 3 

Mechanical seals  a re  limited i n  application to  pumps w i t h  rotating 
shafts  and can be fur ther  categorized as s ingle  and double mechanical seals.  
There a re  many variations t o  the basic design of mechanical sea ls ,  b u t  a11 

have a  lapped seal face between a  s ta t ionary element and a  rotating seal 

ring. In a  s ingle  mechanical seal application (Figure 2-3), the rotating- 

seal ring and s tat ionary element faces are lapped to  a  very high degree o f  

f la tness  to  maintain contact throughout t h e i r  en t i r e  mutual surface area. 

A s  w i t h  a  packed sea l ,  the seal faces must be lubricated to  remove 
f r i c t iona l  heat; however, because of i t s  construction, much l'ess 1  ubricant 

i s  needed. 
A mechanical seal is  not a  leak-proof device. Depending on the 

condition and f la tness  of the seal faces,  the leakage ra te  can be quite low 
(as  small as a  drop per minute) and the flow i s  often not visually 

detectable. In order t o  minimize fugi t ive emissions due t o  seal leakage, an 
auxi l iary sealing device such as packing can be employed. 4 
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Figure 2-3. Diagram of a basic single mechanical seal.  5 

In a dual mechanical seal application, two seals can be arranged 

back-to-back or in tandem. In the back-to-back arrangement (Figure 2-4) ,  

the two seals  provide a closed cavity between them. A seal liquid, such as 

water or seal oi l  , i s  circulated through the cavity. Because the seal 
l i q u i d  surrounds the double seal  and lubricates b o t h  se ts  o f  seal f aces  i n  

th i s  arrangement, the heat transfer and seal l i f e  characteristics are much 
better than those of the single seal. In order for  the seal t o  function, 

the seal liquid must be a t  a pressure greater than the operating pressure of 
the stuffing box. As a result  some seal liquid will leak across the seal 

faces. L i q u i d  leaking across the i n b o a r d  face will enter the stuffing box 

and mix  w i t h  the process liquid. Seal liquid going across the outboard face 

will ex i t  t o  the atmosphere. 6 

In a tandem dual mechanical seal arrangement (Figure 2-5) ,  the seals 
face the same direction. The secondary seal provides a backup for  the 

primary seal. A seal flush i s  used i n  the stuffing box to remove the heat 

generated by fr ict ion;  The cavity between the two seals i s  f i l l ed  with a 

buffer or barrier liquid. However, the barrier liquid i s  a t  a pressure 
lower than that  in the stuffing box. Therefore, any leakage will be from 



-GLAND 
PLATE 

POSSIBLE LEAK 
INTO SEALING 

FLUID 

\ / 

PRIMARY SECONDARY 
SEAL SEAL 

Figure 2-4. Diagram of a double mechan'cal 
(back-to-back arrangement)? 

seal  

BUFFER LIQUID 

OUT IN 
(TOP)(BOTTOM) 

GLAND 
PLATE 

FLUID 
END 

PRIMARY 
SEAL SEAL 70.1 n17-1 

Figure 2-5. Diagram of a double echanical 
(tandem arrangement) 8 

seal  



the stuffing box into the seal cavity containing the barrier liquid. Since 

this liquid i s  routed t o  a closed reservoir, process liquid .that has leaked 

into the seal cavity will also be transferred t o  the reservoir. A t  the 

reservoir, the process liquid could vaporize and be emitted t o  the 
atmosphere. To ensure that VOC does not leak from the reservoir, the 

reservoir can be vented t o  a control device. 9 

Another type of pump t h a t  has been used i s  the shaftless pump which 
includes canned-motor and diaphragm pumps. In canned-motor pumps the cavity 

housing the motor rotor and the pump casing are interconnected. As a 

result, the motor bearings run in the process liquid and al l  seals are 

eliminated. Because the process liquid i s  the bearing lubricant, abrasive 
solids cannot be tolerated. Canned-motor pumps are being widely used for 

handling organic solvents, organic heat transfer liquids, light o i l s ,  as 
well as many toxic o r  hazardous liquids, or where leakage i s  an economic 

probl em. 10 

Diaphragm pumps (see Figure 2-6) perform similarly t o  piston and  

plunger pumps. However, the driving member i s  a flexible diaphragm 
fabricated of metal, rubber, or plastic. The primary advantage of this 

arrangement i s  the el irnination of all  packing a n d  seals exposed t o  the 
process l i q u i d ,  This i s  an impor tan t  asset when hazardous or toxic liquids 
are handled. 11 
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Figure 2-6. Diaphragm pump. 12 



2.2.1.2 Compressors. Gas compressors used i n  process units are 
s imilar  t o  pumps i n  t h a t  they can be driven by rotary or reciprocating 
shafts.  They a re  a l so  s imilar  t o  pumps i n  t h e i r  need f o r  shaft  seals  to  
i so la t e  the  process gas from the atmosphere. As w i t h  pumps, these seals  are 
l ike ly  t o  be the source of fugi t ive  emissions from compressors. 

Shaft seals  f o r  compressors may be chosen from several d i f fe rent  types: 
labyrinth,  r e s t r i c t i v e  carbon r ings,  mechanical contact,  and 1 i q u i d  film. 
All of these seal types a re  leak res t r ic t ion  devices; none of them 
completely eliminate leakage. Many compressors may be equipped w i t h  ports 
i n  the seal area t o  evacuate gases col lect ing there. 

The labyrinth type of compressor seal i s  composed of a ser ies  of close 
tolerance, interlocking "teeth" which r e s t r i c t  the flow of gas along the 
shaft .  A s t r a igh t  pass labyrinth compressor seal i s  shown in Figure 2-7. 

Many variat ions i n  "tooth" design and materials of construction are 
available. Although labyrinth type seals  have the la rges t  leak potential of 
the d i f fe rent  types, properly appl ied variations i n  " tootht' conf-iguration 
and shape can reduce leakage by - u p. t o  40 percent over a s t r a igh t  pass type -

labyrinth. 13 

PORT MAY BE ADDED 
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Figure 2-7. Labyrinth shaf t  seal .  14 



Restrictive carbon ring seals  consist of multiple stationary carbon 
rings with close shaft clearances. This type of seal may be operated dry or 

w i t h  a sealing f luid.  Restrictive r i n g  seals can achieve lower leak rates 

than the labyrinth.16 A res t r ic t ive  ring seal i s  shown in Figure 2-8. 

15
Figure 2-8. Restri c t i  ve-,ri ng shaft seal . 

Mechanical contact seals (shown in Figure 2-9) are similar t o  the 
mechanical seals described for  pumps. In th is  type of seal , c1 earance 
between the rotating and stationary elements i s  reduced t o  zero. Oil or 
another suitable lubricant i s  supplied to the seal faces. Mechanical seals 
can achieve the lowest leak rates of the types described here, b u t  they are 
n o t  suitable for  a1 1 processing conditions. 19 

Centrifugal compressors also can be equipped w i t h  1iquid film seals.  A 

diagram of a liquid film seal i s  shown in Figure 2-10. The seal i s  formed 
by a film of oil  between the rotating shaft and stationary gland. When the 
circulating oi l  i s  returned t o  the oi l  reservoir, process gas can be 
re1 eased t o  the atmosphere. 20 To eliminate release of VOC emissions from 
the seal oi l  system, the reservoir can be vented to a control device. 



CLEAN OIL IN 

ROTATING SEAT 

ATMOSPHERE 

CONTAMINATED 
OIL OUT 

17 
Figure 2-9. Mechanical (contact) shaf t  seal .  

A I S H M  SLEEVE, 

ATMOSPHERE 

OIL OUT 

Figure 2-10. Liquid film shaf t  seal w i t h  cylindrical bushing.18 



2.2.1.3 Process  Valves.  One o f  t h e  most common p i eces  o f  equipment i n  

o r g a n i c  chemical p l a n t s  i s  t h e  va lve .  The t y p e s  of va lves  commonly used a r e  

c o n t r o l ,  g lobe ,  g a t e ,  p lug ,  b a l l ,  re1 ief ,  and check va lves .  A1 1 excep t  t h e  

r e l i e f  v a l v e  ( t o  be d i s c u s s e d  f u r t h e r  below) and check v a l v e  a r e  a c t i v a t e d  

by a va lve  stem, which may have e i t h e r  a r o t a t i o n a l  o r  l i n e a r  motion, 

depending on t h d  s p e c i f i c  de s ign .  Th i s  s tem r e q u i r e s  a  s e a l  t o  i s o l a t e  t h e  

p roces s  f l u i d  i n s i d e  t h e  va lve  from t h e  atmosphere a s  i l l u s t r a t e d  by t h e  

diagram o f  a g a t e  va lve  i n  F igu re  2-11. The p o s s i b i l i t y  o f  a l e a k  through 

t h i s  s e a l  makes i t  a p o t e n t i a l  sou rce  o f  f u g i t i v e  emiss ions .  S ince  a check 

va lve  has  no stem o r  subsequent  packing g l a n d ,  i t  i s  n o t  cons idered  t o  be a 

p o t e n t i a l  sou rce  o f  f u g i t i v e  emiss ions .  
S e a l i n g  o f  t h e  stem t o  p reven t  l eakage  can be achieved by packing 

i n s i d e  a packing g land  o r  O-ring s e a l s .  Valves t h a t  r e q u i r e  t h e  stem t o  

move i n  and o u t  wi th  o r  w i thou t  r o t a t i o n  must u t i l i ze  a packing g l and .  

Conventional packing g lands  a r e  s u i t e d  f o r  a wide v a r i e t y  of  packing 

m a t e r i a l s .  The most common a r e  v a r i o u s  t ypes  o f  b r a ided  a s b e s t o s  t h a t  

c o n t a i n  l u b r i c a n t s .  Other  packing m a t e r i a l s  i n c l u d e  g r a p h i t e ,  g r aph i t e -

impregnated f i b e r s ,  and t e t r a f l u o r o e t h y l e n e .  The packing m a t e r i a l  used 
depends on the va lve  appl  i c a t i o n  and conf igura t ion .21  These convent ional  

packing g lands  can be used ove r  a wide range o f  o p e r a t i n g  tempera tures .  A t  
h igh  p r e s s u r e s  t h e s e  g l ands  must be q u i t e  t i g h t  t o  a t t a i n  a good s e a l .  22 

23 
F igure  2-11. Diagram o f  a g a t e  va lve .  
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Elastomeric O-rings are also used for  sealing process valves. These 
O-rings provide good sealing b u t  are not suitable where there i s  sliding 

motion through  the packing gland. Those seals are rarely used in high 

pressure service, and operating temperatures are limited by the seal 
24material. 

Bellows sf.al s are more effective for  preventing process fluid leaks 

than the conventional packing gland or any other gl and-seal arrangement. 2 5 

This type o f  seal incorporates a formed metal bellows that makes a barrier 

between the disk and body bonnet joint. An example of th is  seal i s  
presented i n  Figure 2-12. The bellows i s  the weak point of the system and 

service l i f e  can be quite variable. Consequently, th is  type b f  seal i s  
normally backed u p  w i t h  a conventional packing gland and i s  often f i t t ed  
w i t h  a leak detector i n  case of failure. 26 

BELLOWS 

Figure 2-12. Exarnpl e of be1 1ows seal s 8' 
. . 



A diaphragm may be used t o  i s o l a t e  t h e  working p a r t s  of  t h e  va lve  and 
t h e  environment from t h e  process  l i q u i d .  Two t y p e s  o f  va lves  which u t i l i z e  

diaphragms a r e  i l l u s t r a t e d  i n  F igu re s  2-13(a)  and ( b ) .  As F igu re  2-13(b) 
shows, the diaphragm may a1 s o  be  used t o '  c o n t r o l  the f low of  the process  
f l u i d .  In this  des ign ,  a compressor component pushes the diaphragm toward 
the va lve  bottom, t h r o t t l i n g  t h e  flow. The diaphragm and compressor a r e  
connected i n  a manner s o  t h a t  i t  i s  imposs ib le  f o r  them t o  be s e p a r a t e d  
under  normal working c o n d i t i o n s .  When the diaphragm reaches  t h e  va lve  
bottom, i t  s e a l  s f i rmly a g a i n s t  the bottom, forming a 1eak-proof s e a l  . Thi s 

c o n f i g u r a t i o n  i s  recommended f o r  f l u i d s  c o n t a i n i n g  s o l  i d  p a r t i c l e s  and f o r  
medium-pressure s e r v i c e .  Depending on t h e  diaphragm m a t e r i a l ,  this type  o f  

va lve  can be used a t  t empera tu re s  up t o  2 0 5 O C  and i n  s e v e r e  a c i d  s o l u t i o n s .  
I f  f a i l u r e  o f  the s e a l  o c c u r s ,  a va lve  employing a diaphragm s e a l  can become 

a sou rce  o f  f u g i t i v e  emiss ions .  28 

r r DIAPHRAGM 

Figure  2-1 3. Diagrams of val ves w i t h  diaphragm s e a l s  .z9 



2.2.1.4 Safety Relief Devices. Engineering codes require that 
pressure-relieving devices or systems be used i n  applications where the 
process pressure may exceed the maximum allowable working pressure of the 
vessel. The most common type o f  pressure-relieving device used i n  process 
units i s  the pressure rel ief  valve (Figure 2-14). Typically, safety rel ief  
valves are sprinj-loaded and designed to  open when the process prelssure 
exceeds a s e t  pressure, allowing the release of vapors or liquids until the 
system pressure i s  reduced to i t s  normal operating level. When the normal 
pressure i s  reattained, the valve reseats, and a seal i s  aga in  formed. 30 

The seal i s  a disk on a seat ,  and the possibility of a leak through th is  
seal makes the pressure rel ief  valve a potential source of VOC fugitive 
emissions. Two potential causes of leakage from safety rel ief  valves are: 
~f simmering or popping,' a condition due to  the system pressure being close 

to  the s e t  pressure of the valve, and improper reseating of the valve a f te r  
a relieving operation. 3 1 

Process Side 

Figure 2-14. Diagram of a spring-loaded rel ief  va lve .  



Rupture disks a re  a l so  common i n  process units.  These disks a re  made 
of a material t h a t  ruptures when a s e t  pressure i s  exceeded, thus allowing 

the system to  depressurize. The advantage of a rupture disk i s  t ha t  the 

disk sea ls  t i gh t ly  and does not allow any VOC t o  escape from the system 
under normal operation. However, when the disk does rupture, the system 
depressurizes ut , t i l  atmospheric conditions a re  obtained. This could resu l t  
i n  an excessive loss  of product o r  a corresponding excessive release of 
fugi t ive  emissions. 

2.2.1.5 Agitators. Agitators a re  commonly used t o  s t i r  o r  blend 
chemicals. Like pumps and compressors, ag i ta tors  may leak organic chemicals 
a t  the point where the shaf t  penetrates the casing. Consequently, sea ls  a re  
.required t o  minimize fugi t ive  emissions from agi ta tors  . Four seal 
arrangements a re  commonly used with ag i ta tors .  These a re  compression 
packing (packed seal ) , mechanical seal s ,  hydraul i c  sea l s ,  and l i p  seal s .  32 

Packed sea ls  f o r  ag i ta tors  a re  very s imilar  in design and application to  the 
packed sea ls  f o r  pumps (Section 2.2.1.1).  

Although mechanical sea ls  are  more cost ly  than the other three seal 
arrangements, they of fer  a great ly  reduced leakage r a t e  t o  o f f se t  t h e i r  
higher cost.  The  maintenance frequency of mechanical seals  i s ,  a l so ,  one-
ha1 f t o  one-fourth tha t  of packed seal s.33 In  f a c t ,  a t  pressures greater 
than 1135.8 kPa (150 ps ig) ,  the leakage ra te  and maintenance frequency are  
so superior t h a t  the use of packed sea ls  on agi ta tors  i s  rare.  34 As w i t h  

packed sea l s ,  the mechanical seals  f o r  ag i ta tors  a re  s imilar  to  the design 
and application of mechanical sea ls  f o r  pumps (Section 2.2 .1 .1) .  

The hydraulic seal (Figure 2-15) i s  the simplest and l e a s t  used 
ag i t a to r  shaf t  seal .  In t h i s  type of s e a l ,  an annular cup attached to  the 
process vessel contains a l i q u i d  t ha t  i s  i n  contact w i t h  an inverted cup 
attached t o  the rotat ing ag i t a to r  shaft .  The primary advantage of t h i s  seal 
i s  t ha t  i t  i s  a non-contact seal .  However, t h i s  seal is  l imited to  low 
temperatures and pressures and can only handle very small pressure fluctua- 
t ions.  Organic chemicals may contaminate the seal l iquid and then be 
released into the atmosphere as fugi t ive  emissions. 35 



INVERTED CUP 

_.... ............:::::.... .....:...ANNU'.AR CUP ::..::::<<:;;:. . .....::::::........,... 
+:.:. ..:..-...... ..'.'A'......::.:.:>:.:: :.'.;. ...'.!...... ..... 

Figure 2-15. Diagram of a hydraulic seal for  agi ta tors .3 6 

A l i p  seal (Figure 2-16) can be used on a top-entering agi ta tor  as a 
dust o r  vapor seal.  The sealing element i s  a spring-loaded elastomer. L i p  
sea ls  a re  re la t ive ly  inexpensive and easy t o  i n s t a l l .  Once the seal has 
been ins ta l led  the ag i ta tor  shaf t  rotates  i n  continuous contact with the l i p  
seal .  Pressure limits of the seal are  2 to  3 psi because i t  operates 
without lubrication. Operating temperatures are  1imi ted by charac-teris t i c s  
o f  the  elastomer. Fugitive VOC emissions could be released through t h i s  
seal when t h i s  seal wears excessively or the operating pressure surpasses 
the  pressure l imi ts  of the seal.  37 

38
Figure 2-16. Diagram of ag i ta tor  1i p  seal .  



2.2.1.6 Open-Ended Lines. Some valves a re  ins ta l led  i n  a system so 

t h a t  they function w i t h  the downstream l i n e  open to  the atmosphere. 
Examples a re  purge valves, drain valves, and vent valves. A fau l ty  valve 

sea t  or  incompletely closed valve would r e su l t  in leakage through the valve 
and fugi t ive  VOC emissions t o  the atmosphere. 

2.2.1.7 Sampling Connections. The operation of a process u n i t  i s  
checked periodically by routine analyses of feedstocks and products. To 

obtain representative samples f o r  these analyses, sampling 1 ines must f i r s t  
be purged pr ior  to  sampling. The purged 1 iquid or  vapor is  sometimes 

drained onto the ground or  into a sewer drain,  where i t  can evaporate and 
release VOC emissions t o  the atmosphere. 

2.2.1.8 Flanges. Flanges a re  bolted, gasket-sealed junctions used 
wherever pipe or  other equipment such as vessels,  pumps, valves, and heat 
exchangers may require isolat ion or  removal. Normally, flanges are  employed 
f o r  pipe diameters f o r  50 mm or  greater  and are  c l a s s i f i ed  by pressure and 
face type. 

Flanges may become fugi t ive  emission sources when leakage occurs due t o  
improperly chosen gaskets or  a poorly assembled flange. The primary cause 
of flange leakage i s  due  t o  thermal s t r e s s  tha t  p i p i n g  o r  flanges i n  some 
services undergo; t h i s  r e su l t s  in the deformation of the seal between the 
flange faces. 39 

2.3 MODEL UNITS 
This section presents model process u n i t  parameters. The model uni ts  

were selected to  represent the range of processing complexity i n  the 
industry. They provide a basis f o r  determining environmental and cost 
impacts of reasonably avai 1 able control techno1 ogy (RACT) . 
2.3.1 Model Units 

Available data show tha t  fugi t ive  emissions are  proportional to  the 
number of potential sources b u t  a re  not related to  capacity, throughput, 
age, temperature, o r  pressure.40 Therefore, model uni ts  defined f o r  th i s  
analysis represent d i f fe rent  levels  of process complexity (number of 
sources) rather  than d i f fe rent  u n i t  s ize .  



2.3.1.1 Sources of Fugitive Emissions. Data from petroleum ref iner ies  
indicate t h a t  cooling towers are  very small sources of VOC emission. 4 1 

Differences i n  operating procedures, such as recirculation of process water, 
might r e s u l t  i n  cooling tower VOC emissions, b u t  no data are  available to  
verify this. Emission rates  from agi ta tor  seals  have not been measured, 
Since there a re  ,lo data from similar  sources i n  other industr ies ,  no 
estimates of emission ra te  can be made. Because of these uncertainties,  
cooling towers and agi ta tor  seals  a re  not included in the Model Units. 

2.3.1.2 Model U n i t s  Components. In order to  estimate emissions, 
control costs  and environmental impacts f o r  process uni ts  on a uni t  specif ic  
basis ,  three model u n i t s  were developed. The equipment components 
comprising the model uni ts  a re  shown i n  Table 2-1. These three model uni ts  
represent the range of emission source populations tha t  may ex i s t  in SOCMI 
process uni ts .  The number of equipment components f o r  each model u n i t  was 

developed from a data base compiled by IT Enviroscience, Inc (formerly 
~ ~ d r o s c i e n c e ) . ~ ~The data base included equipment source counts from 
62 SOCMI plants which produce 35 d i f fe rent  chemicals. These plant; s i t e s  
represent approximately 5 percent o f  the to ta l  exis t ing SOCMI plants and 
include la rge  and small capaci t ies ,  batch and continuous production methods, 
and varying levels  of process complexity. The source counts f o r  the 35 

chemicals include pumps, valves, and compressors. These counts were used i n  

combination w i t h  the number of s i t e s  which produce each chemical in order t o  

determine the average number of sources per s i t e .  44 Hydroscience 
estimates t h a t  52 percent of exis t ing SOCMI plants are  similar to  the Model 
U n i t  A, 33 percent a re  s imilar  t o  B, and 15 percent are similar to C. 

Data from petroleum ref iner ies  indicate tha t  emission rates  of sources 
decrease as the vapor pressure (vol a t i l  i t y )  of the process f l u i d  decreases. 
Three classes  of v o l a t i l i t y  have been established based on the petroleum 
refinery data. These include gaslvapor service,  l i g h t  l iquid service,  and 
heavy 1 iquid service.45 he s p l i t  between 1 i g h t  and heavy '1iquids fo r  the 
refinery data i s  between naphtha and kerosene. Since similar stream names 
may have d i f fe rent  vapor pressures, depending on s i t e  specif ic  facltors, i t  

i s  d i f f i c u l t  t o  quantify the light-heavy s p l i t .  The break point i s  



TABLE 2-1. EQUIPMENT COUNTS FOR FUGITIVEaVOC EMISSION SOURCES 
I N  SOCMI MODEL UNITS 

Number o f  Components i n  Model u n i t L  

Equipment Comporent b Model U n i t  
A 

Model U n i t  
B 

Mode1 Un i t  
C 

Pump seals 
L i g h t  1 i q u i d  serv ice d 

S ing le  mechanical 
Double mechanical 
Seal 1ess 

Heavy 1 i q u i d  serv icee 
S i  ng1 e mechani ca1 
Packed 

Valves 
Gas serv ice 
L i g h t  1i q u i d  serv ice 
Heavy 1 i q u i d  serv ice 

Sa fe ty / re l  i e f  valves 
Gas serv ice 
L i g h t  1 i q u i d  serv ice 
Heavy l i q u i d  serv ice 

fOpen-ended l i n e s  
Compressor seals 
Sampl ing connect ionsg 
Flanges 

b~quipment  components i n  VOC serv ice only.  
C52 percent o f  e x i s t i n g  SOCMI u n i t s  are  s i m i l a r  t o  model u n i t  A. 

33 percent o f  e x i s t i n g  SOCMI  u n i t s  are s i m i l a r  t o  model u n i t  B. 
15 percent o f  e x i s t i n g  SOCMI u n i t s  are s i m i l a r  t o  mode1 u n i t  C. 

d ~ i g h t  l i q u i d  i s  def ined as a f l u i d  w i t h  vapor pressure greater  than 
0.3 kPa a t  20°C. This vapor pressure represents the s p l i t  between 
kerosene and naphtha and i s  based on data presented i n  Reference 40. 

eHeavy l i q u i d  i s  def ined as a f l u i d  w i t h  vapor pressure l ess  than 0.3 kPa 
a t  20°C. This vapor pressure represents the s p l i t  between kerosene and 
naphtha and i s  based on data presented i n  Reference 40. 

F 

' sample, drain,  and purge valves. 

g ~ a s e don 25 percent open-ended valves. Reference 1, pg. IV-3. 



approximately a t  a vapor pressure of 0.3 kPa a t  20°C. The data cc~llected by 
Hydroscience were used t o  estimate the s p l i t  between gas/vapor and liquid 
service f o r  each source.46 In order t o  apply emission factors  f o r  1i g h t  

and heavy l iquid  service,  i t  i s  assumed tha t  one-half of SOCMI liquid 
service sources a re  i n  l i g h t  l iquid service. There a re  no data available on 
the actual dis t r ibut ion of sources i n  v o l a t i l i t y  ranges. I t  i s  assumed tha t  
a l l  packed seal pumps are  i n  heavy l iquid service. This assumptisn i s  
reasonable, since more vo la t i l e  l i q u i d  i s  more sui table  f o r  mechanical seal 
applications,  and newer process uni ts  tend t o  use fewer packed seals .  
Sampling connections are  a subset of the open-ended valve category. 
Approximately 25 percent of open-ended valves a re  used f o r  sampling 

Emissions which occur through the valve stem, gland, and c ~ n n e c t i o n s . ~ ~  
open-end a re  included i n  the open-ended valve category. The emission factor  
fo r  sampling connection appl ies  only t o  emissions which r e su l t  frolm sample 
purging. 

2.3.1.3 Uncontrolled Fugitive Emission Estimates. The development of 
uncontro11ed fugi t ive emission factors  f o r  SOCMI i s  described i n  

Reference 42. The resul t ing emission factors  are  shown in Table 2-2. 

Generally, the method employed the use of leak/no leak emission factors 
'derived from data i n  Reference 40 coupled w i t h  leak frequencies from 

Reference 49 t o  a r r ive  a t  average emission factors  f o r  equipment i n  SOCMI. 
However, there a re  three exceptions: (1)  The gas valve emission fac tor  
reported i n  Reference 50 f o r  SOCMI uni ts  had a smaller confidence interval 
associated w i t h  i t ,  and i t  was substi tuted f o r  the emission factor  derived 
from data i n  Reference 40; (2) The emission fac tor  fo r  sampling connections 
i s  based on the amount of sampling purge reported f o r  every 1,000 barrels  of 
refinery throughput51 and the average count of sampling connections per 
1,000 barrels  of refinery throughput reported;52 ( 3 )  The emission fac tor  
f o r  open-ended l ines  represents valve sea t  leakage only. The emissions 
a t t r ibutable  t o  the valve, such as from around the stem and packing are  
accounted f o r  i n  the valve emission factor .  



TABLE 2-2. EMISSION FACTORS FOR LEAKS FROM PROCESS EQUIPMENT 


Emission Fac to r s  
Equi pmen t kg/hr / source  

Pump S e a l s  

L i g h t  L iquid  

Heavy Liquid  

Valves 

Gas 

L i g h t  L iquid  

Heavy Liquid  

Compressor S e a l s  

S a f e t y  Re1 i e f  Valves - Gas 

Flanges 

Open-ended Lines 

Sampling Connect ions 

Reference 48. 
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3.0 EM1 SSION CONTROL TECHNIQUES 

Sources of process u n i t  equipment leaks of VOC were identified in 

Chapter 2. This chapter discusses the emission control techniques which are 

considered representative of reasonably avai 1 abl e control techno1 bgy (RACT) 

for these sources of VOC emissions. The estimated control effectiveness of 
each technique i s  also presented. 

3.1 PRIMARY CONTROL METHODS 
Leak detection and repair methods can' be applied in order t o  reduce 

fugitive emissions from process unit sources. Leak detection methods are 
used t o  identify equipment components that are emitting signif.icant amounts 

of VOC. Emissions from leaking sources may be reduced by three general 

methods: repair, modification, o r  replacement of the source. In the case 

of open-ended lines, however, equipment leaks are treated more effectively 
by installation of control equipment. 
3.1.1 Individual Component Survey for Leak Detection 

Each fugitive emission source (pump, valve, compressor, etc. ) i s  
checked for VOC leakage i n  an individual component survey. The source may 
be checked for leakage by visual, audible, olfactory, or instrument 
techniques. Visual methods are good for locating liquid leaks, especially 
pump seal failures. High pressure leaks may be detected by hearing the 
escaping vapors, and  leaks of odorous materials may be detected by smell. 
Predominant industry practices are leak detection by visual and olfactory 
methods. However, i n  many instances, even very large VOC leaks are no t  
detected by these methods. 

Portable hydrocarbon detection instruments are the best method for 
identifying leaks of VOC from equipment components. The instrument i s  used 
to sample and analyze the a i r  in close proximity t o  the potential leak 
surface by traversing the sampling probe t i p  over the entire area where 
leaks may occur. This sampling traverse i s  called "monitoring" in 
subsequent descriptions. The VOC concentration of the sampled a i r  i s  



displayed on the instrument meter. The performance cr i ter ia  for  rr~onitoring 
instruments and a description of instrument survey methods are given in 
Reference Method 21. 

The VOC concentration a t  which maintenance i s  required i s  called the 
"action level." An action level of 10,000 ppmv i s  considered representative 
of RACT. Comporxnts which have indicated concentrations higher than th is  
"action level" are marked for repair. Emission data indicate t h a t  large 
variations i n  mass emission ra te  may occur over short time periods for  an 
individual equi pment component. 
3.1.2 Repair Methods 

The following descriptions of repair methods include only those 
features of each fugitive emission source (pump, valve, etc.)  which need to 
be considered i n  assessing the appl icabil i ty and effectibeness of each 

method. They are not intended to be complete repair procedures. 
3.1.2.1 Pumps. Many process units have spare pumps which can be 

operated while the leaking pump i s  being repaired. Leaks from packed seals 
may be reduced by tightening the packing gland. A t  some point, the packing 
may deteriorate to the p o i n t  where further tightening would ha;e no effect 
or possibly even increase fugitive emissions from the seal. The packing can 
be replaced w i t h  the pump o u t  of service. When mechanical seals are 
utilized, the pump must be dismantled so the leaking seal can be r15paired or 
replaced. Dismantling pumps may result  i n  spillage of some process fluid 
causing emissions of VOC. These temporary emissions could be greater t h a n  

the continued leak from the seal. Therefore, the pump should be flushed of 
VOC as much as possible before opening for  seal replacement. 

3.1.2.2 Compressors. Leaks from packed seals may be reduced by the 
same repair procedure that was described for  pumps. Other types of seals 
require that  the compressor be o u t  of service for  repair. Since most 
compressors do not normally have spares, repair or replacement of the seal 
would require a shutdown of the process. If the leak i s  small, temporary 
emissions resulting from a shutdown could be greater than the emissions from 
the leaking seal . 



3.1.2.3 Safety/Relief Valves. Emissions of VOC from safety/relief 

valves, i n  general, result from leakage of the VOC around the valve seat. 
The leakage i s  most commonly attributable to improper seating of the valve, 
ini t ia l ly  o r  after overpressure relieving. There are basically three means 
of eliminating VOC leaks from safety/rel ief valves: (1) installation of a 
rupture disk i n  the line prior to the relief valve; (2 )  connection of the 
discharge p o r t  of the re1 ief valve t o  a closed vent system; and ( 3 )  use o f  
soft seat techno1 ogy such as elastomer "0-ri ngs." 

Used upstream of the safety/relief valve, a rupture disk effectively 
seals the process below the set  pressure of the disk. When this set 
pressure i s  exceeded, the rupture disk will break, allowing the safety/ 
relief valve t o  relieve the process overpressure. ASME codes1 provide for 
such installations and set  forth the design constraints for installing 
rupture disks in conjunction w i t h  relief valves. ASME codes also provide 

design cr i ter ia  t o  prevent potential safety hazards from pressure building 

between the disk and valve.' For example, a pressure gauge and bleed 
valve installed between the disk and relief valve provide an indication of 
leakage around the disk and the means t o  re1 ieve this pressure. 

After an overpressure rel ief ,  a new rupture d i s k  would have t o  be 
installed t o  reseal the system. For such an arrangement, i t  may be 
necessary t o  install a 3-way valve w i t h  a parallel re1 ief valve. This would 
allow isolation of the rupture disk/relief valve system for disk replace- 
ment, while maintaining a backup relief valve in service. A block valve 
upstream of the rupture disk/rel ief valve system will accomplish the same 
purpose where safety codes allow the use of a block valve i n  relief valve 
service. 

The second method t h a t  effectively eliminates VOC leaks from safety/ 
relief valves i s  connection of the relief valve discharge port to a closed 
vent system. A closed vent system i s  composed of p i p i n g ,  connections, and,  

where necessary, f l  ow-inducing devices (e. g., fans, compressors) ; the system 
transports gas or vapor t o  a control device such as a f lare,  incinerator, 
boiler, or process heater. In connecting a safety/relief valve t o  a closed 
vent system, any leakage of VOC through the seat of the valve will be 
destroyed in the control device. 

3-3 



The use of s o f t  sea t  technology i n  many cases will a lso eliminate VOC 
emissions from safe ty / re l ie f  valves due to  improper valve seating. An 

elastomer "O-ringn can be ins ta l led  so tha t  the valve forms a t i gh t  seal 
a f t e r  an overpressure df scharge. Soft sea t  techno1 ogy w i  11 not, however, 
eliminate VOC emissions due to  "simmering1' (emissions resul t ing from 
operation too close to  the r e l i e f  valve s e t  pressure). 

3.1.2.4 Valves. Most valves have a packing gland which can be 
tightened while i n  service. A1 though t h i s  procedure should decrease the 
emissions from the valve, i n  some cases i t  may actual ly  increase the 
emission r a t e  i f  the packing i s  old and b r i t t l e  or  has been overtightened. 
Plug-type valves can be lubricated w i t h  grease to  reduce emissions around 
the plug. Some types of valves have no means of in-service repair and must 
be isolated from the process and removed f o r  repair or replacement. Other 
valves, such as control valves, may be excluded from in-service repair by 
operating procedures o r  safety procedures. In many cases, valves cannot be 
isolated from the process f o r  removal. Most control valves have a manual 
bypass loop which allows them t o  be isolated eas i ly ,  although temporary 
changes i n  process operation may allow isolat ion i n  some cases. If  a 
process u n i t  must be shut down i n  order t o  i so la t e  a leaking valve, the 
emissions resul t ing from the shutdown m i g h t  be greater than the emissions 
from the valve i f  allowed t o  leak u n t i l  the next scheduled u n i t  turnaround 
which permits isolat ion f o r  repair.  

Depending on s i t e  spec i f ic  fac tors ,  i t  may be possible to  repair 
process valves by injection of a sealing f l u i d  into the source. Injection 
of sealing f l u i d  has been successfully used to  repair  leaks from valves i n  

petroleum ref iner ies  i n  Cal i fornia .  2 

3.1.2.5 Flanges. In some cases, leaks from flanges can be keduced by 
replacing the flange gaskets. Most flanges cannot be isolated to  permit 
replacement of the gasket. Data from petroleum ref iner ies  show tha t  flanges 
emit very small amounts of VOC. 3 

3.1.3 Control Effectiveness of Leak Detection and Repair Techniques -
For some sources of fugi t ive VOC emissions, leak detection arid repair 

programs provide an effect ive means of reducing the total  VOC emitted. A 



control efficiency of a given leak detection and repair program i s  dependent 
upon the program design and several factors associated w i t h  the program 
design. These factors include: 

e monitoring interval ; 
e action level or leak definition; 
e the time interval between detection of a leak and repair; and 

e the emissions associated w i t h  leaking sources, nonleaking sources, 
successfully repaired sources, and unsuccessfully repaired sources. 

Leak detection and repair programs have been modeled using a set of 
recursive equations t o  describe the behavior of fugitive emissions. The 
model i s  detailed i n  a technical note4 and the development of the model i s  
summarized i n  the AID.^ Briefly, the leak detection and repair (LDAR) 
mode1 examines the distribution of a class (equipment type) of fugitive 
emission sources i n  four categories: 

g leaking sources (screening above the action level); 
e non-leaking and successfully repaired sources (screening below 

the action level); 
sources that were leaking and were n o t  successful1y repaired 
(these sources cannot be repaired on-line and must await a 

turnaround for repai r )  ; and 
a sources that were leaking, repaired, and exhibited early leak 

recurrence. 
A t  each interval, the distribution of sources i n  these four categories i s  
adjusted. The average emissions rate i s  then determined for the class of 
sources and i s  dependent upon this distribution i n  the categories since each 
category i s  assigned an emissions rate. The LDAR model presents the 
emissions reduction a t  each interval for the interval and as a time-weighted 
average over the entire time period since the las t  turnaround. The la t te r  
values are used i n  the analyses presented here. 

The LDAR model computes the distribution considering a number of 
parameters. Table 3-1 l i s t s  the parameters on which the simulation results 
are based. Also provided i n  the table are the i n p u t  values used i n  modeling 
leak detection and repair programs for pumps in light liquid service and 

valves i n  gas and light liquid services. 



Values Selected 

Pumps, Valves , \la1 ves, 
Input Parameter Light Liquid Gas Light Liquid 

Emission f a c t o r ,  kg/hr/source 0.0494 0.0056 0.007 

Occurrence r a t e ,  percent 10.2 3.8 3.8 

I n i t i a l  1 eak frequency, percent 8.8 11.4 6.5 

Fractional  emission reduction from: 
(a )  unsuccessful r epa i r  0 0.626 0.626 
(b)  successful r epa i r  0.972 0.977 0.977 

Fraction of sources f o r  which 
r epa i r  at tempts f a i l e d  0 0.1 0.1 

Fraction of repaired sources 
exh ib i t ing  ea r l y  leak recurrence 0 

Turnaround frequency, y r s .  2 2 2 

aselection of input parameters discussed i n  Reference 6. 



Some of the key input values used i n  modeling leak detection and repair 
programs were the product of an EPA study of the effect of maintenance on 
VOC emissions from valves and pumps. The leak occurrence rates used i n  the 
LDAR model were developed based on data collected i n  six SOCMI process 
units. For valves, simple on-1 ine maintenance techniques were the basis of 
the estimates for emission reduction due to unsuccessful repair, the 
emission reduction due t o  successful repair, and the fraction of maintained 
valves exhibiting early leak recurrence. The 29 percent success rate for 
attempted valve repair determined in the Maintenance Study was n o t  used in 
examining the effectiveness of leak detection and repair. This low value 
was the result of only simple on-line maintenance techniques, such as 
tightening bolts and packing. Under a rule, maintenance was determined t o  
be more effective; and, based on documented studies, a 90 percent success 
rate of attempted valve repair was selected. 

For examination of leak detection and repair programs for pumps, all  
seal repair attempts were assumed t o  be successful. Maintenance failures 
were assumed t o  be resultant from the mechanical aspects of the pump; these 
problems would be treated under normal maintenance programs. The emission 
reduction associated w i t h  successfu1 repair (97.2 percent) i s  based on the 
reduction from the leaking emission factor for pumps t o  the nonleaking 
emission factor for pumps (see Chapter 2 of the A I D ) .  

Using the inputs given in Table 3-1, a quarterly leak detection and 

repair p lan  was examined' for valves i n  gas service and 1ight liquid service; 
a quarterly leak detection and repair program was also considered for pumps 
i n  l ight liquid service. The effectiveness values for these programs are 
given i n  Table 3-2; also shown i n  the table are the corresponding emission 
reductions for the three model units. 
3.1.4 Open-Ended Lines 

Fugitive emissions from open-ended lines result from leakage through 
the seat of the valve prior t o  the open-ended line. Leakage of VOC t o  the 
atmosphere from open-ended lines i s  most effectively prevented by installa-
t i o n  of caps, plugs, and double block-and-bleed valves downstream of the 
open-end. Where a double block-and-bleed arrangement i s  used, the upstream 



TABLE 3-2. EFFECTIVENESS OF OUARTERLY LEAK DETECTION AND REPAIR 


Emission, Reduction, 
Equipment Type Effectiveness, Percent Per Source, kg/yr 

Pumps (Light Lir,uid) 32.5a 

Valves 
Gas a63.9, 
Light Liquid 43.9 

Safety/Rel ief Valves (Gas) 44.2b 

Compressor Seals 32.9' 

a~ffectiveness estimated using the LDAR model. 

b~ffectiveness estimated using the ABCD model adjusted with the results o f  
the LDAR model for valves in gas service: 


Effectiveness = ABCDSIRV x /L"AR gas val ves 

\ABCD gas valves I 
The effectiveness estimates using the ABCD model are presented in 

Reference 6. 


C~ffectiveness estimated using the ABCD model adjusted with the results o f  
the LDAR model for pumps: 


Effectiveness = ABCDcompressOrs x (LDAR 
S\ 


The effectiveness .estimates using the ABCD model are presented i n  
Reference 6. 




valve must be closed f i r s t  t o  ensure product i s  not trapped between the two 
valves; expansion of trapped chemical may leak through valve stems. 

The control efficiency af u s i n g  these techniques depends upon valve 
seat leakage, frequency of valve use, and the amount of material trapped 
between the upstream valve and the closing device (i .e. ,  cap, plug, second 
valve, etc.). To estimate the overall effectiveness of using these 
techniques, the annual emissions can be estimated for a leaking open-ended 
line that i s  used about ten times annually and i s  otherwise closed by a cap, 
plug, etc. A leaking open-ended 1 ine results i n  abou t  100 kg VOC emitted t o  
the atmosphere annually.' Assuming that about 0.1 kg VOC i s  trapped 
between the valve and enclosing device, and a11 of this i s  lost  each time 
the open end i s  operated, about 1 kg VOC would be emitted annually for the 
ten times the valve i s  used. This relates t o  99 percent efficiency; b u t  due 
t o  the conservative nature of this estimate, an efficiency of 100 percent 
has been used t o  estimate the emissions reduction attributed t o  closing 
open-ended lines. 

3.2 OTHER CONTROL STRATEGIES 
This section discusses two fugitive emission control strategies for 

valves i n  gas service and valves i n  light liquid service other than  the 
quarterly leak detection and repair procedures discussed above. Considera-
tion of alternative control strategies for valves i s  pertinent because 
valves account for such a large percentage of the components t o  be monitored 
(about 90 percent i n  the model process units). Furthermore, valve leaks i n  

general occur slowly w i t h  gradual failure of the sealing mechanism. And the 
history of leak behavior for populations of valves indicates how leaks wil l  

occur in a valve population in the future. Such historical leak data 
permit less frequent monitoring for valve populations w i t h  a low probability 
of leaking in the near term. However, a1ternative control strategies are 
not pertinent for other components (pumps, compressors, safety/rel ief 
valves) . These other equipment types exhibit more unpredictable fai 1 ure, 
w i t h  failure generally being instantaneous. In a d d i t i o n ,  these other 
components are relatively few i n  number, a fact which prohibits the 
application of statist ical  sampling plans. 



These s t ra teg ies  should be considered al ternat ives  t o  quarterly leak 
detection and repair  t o  allow plants the f l e x i b i l i t y  t o  meet a l w e l  of 
performance using control procedures considered most appropriate by that  
plant. Plants which currently have relat ively few leaking valves because of 
good design o r  exis t ing control procedures would be most l ike ly  t o  benefit 
from these s t r a  :egies i f  they were included i n  regulations adopted by a 
S ta te  agency. Thus, these a l te rna t ive  control s t ra teg ies  m i g h t  be included 
i n  S ta te  regulations as a l te rna t ive  standards t o  quarterly leak detection 
and repair.  Before implementing one of these a l te rna t ive  control 
s t r a t eg ie s ,  however, an owner o r  operator should be required to  notify the 
Director of the S ta te  agency. 
3.2.1 General 

The emission reduction and annualized cost of a  quarterly leak 
detection and repair  program depend i n  part  on the number of valves found 
leaking during inspections. Since about 90 percent of the components to  be 
monitored i n  a  process u n i t  a re  valves, most of the cost of detecting leaks 
i n  a  process uni t  can be a t t r ibuted  to  valves. In genera1,)few leaks mean 
VOC emissions a re  low. Consequently, the amount of VOC emissions tha t  could 
be reduced through a  leak detection and repair  program and the product 
recovery credi t  associated w i t h  the program would be small, As a  resu l t ,  
the annualized cost of a  leak detection and repair program fo r  a  process 
u n i t  increases as the number of leaks detected and repaired decreases. 

On an individual component basis,  valves have a  lower emission ra te  
than other  equipment components (Table 2-2) and have a  percentage leak ra te  
which is  lower than most other components. As the percent of valves found 
leaking decreases, the product recovery credi t  decreases. The d i rec t  cost  
fo r  monitoring, however, remains the same because the number of valves which 
must be monitored remains nearly the same. Therefore, the cost effective- 
ness (annualized cost per megagram of emissions controlled) of a  'leak 
detection and repair  program varies w i t h  the number of valves (or  the 
percent of  valves) which leak w i t h i n  a  process u n i t .  

Figure 3-1 presents the cost effectiveness of a  quarterly leak 

detection and repair  program f o r  valves as a  function of the i n i t i a l  p 



Leak frequency, percent 

Figure 3-1. Cost effectiveness of quarterly 1eak detection and 
repair of valves with varying 1eak frequency -
SOCMI units. 



of valves found leaking. Because i t  i s  part  of the cost of the overall 
implementation of RACT controls and i s  not spec i f i c a l l y  part  of the valve 
control cos ts ,  the cost of the monitoring instrument i s  not included in the 
costs  of the leak detection and repair programs represented i n  the figure. 
There is  no precise breakpoint i n  the cost effectiveness curve shown in 
Figure 3-1. however, EPA judges tha t  the cost effectiveness of quarterly 
leak detection and repair  becomes unreasonably high a t  average leak 
frequencies less  than one percent. Based on t h i s  judgement, an allowable 
percentage of valves leaking was determined tha t  r e f l ec t s  the average of 
one percent of valves leaking. 

A process u n i t  averaging one percent of valves leaking will sometimes 
have l e s s  than one percent of valves leaking and sometimes have more than 
one percent leaking. S t a t i s t i c a l l y ,  i f  a process u n i t  averaged one percent 
of valves leaking, then t.he percent of valves found leaking during a random 
annual inspection should exceed two percent less  than f ive  percent of the 
time. In other words, i f  a random annual inspection indicated that  no more 
than two percent of valves a re  leaking, the probabili ty i s  greater  than 
ninety-five percent tha t  an average of one percent of valves leaking i s  
actual ly  being achieved i n  practice. Therefore, two percent of valves found 
leaking is a reasonable c r i t e r ion  to  judge the appl icabi l i ty  of a1 ternative 
control s t r a t eg ie s  fo r  valves. 
3.2.2 A1 1 owable Percentage of Valves Leaking 

A S ta te  regulation incoriora-ting an a1 ternat ive control strategy based 
on an "allowable percentage of valves leaking" would require a process u n i t  
t o  limit the number of valves leaking a t  any time t o  a certain percentage of 
the number of valves to  be monitored. As discussed above, i t  appears tha t  
two percent of valves leaking represents a reasonable performance level fo r  
an a1 1 owabl e percentage of valves 1 eaki ng. 

T h i s  type of regulation wou I d  require the owner or operator to  conduct 
a performance t e s t  a t  l e a s t  once a year by the applicable t e s t  method. 
Additional performance t e s t s  cou I d  be requested by the State.  A performance 
t e s t  would consist  of monitoring a11 valves in gas service and i n  l igh t  
l iquid service and of attempting to  repair any valves which are leaking. 



This type of regulation f o r  valves would n o t  affect the monitoring plans set 
for other types of equipment, however. The percentage of valves found 
leaking duri ng the inspection (prior t o  attempted maintenance) would be 
determined by dividing the number of valves for which a leak was detected by 
the number of valves monitored. Valves t h a t  are no t  monitored because they 
are known t o  be leaking (e.g., valves t h a t  are awaiting shutdown for repair) 
are included as leaking valves in the total count of monitored valves. If 
the results of a performance test  showed that the percentage of valves 
leaking was greater than the s,elected performance level of valves leaking 

.(e.g., two percent), then the process unit would be in violation of the 
State regulation. 

Incorporating this type of alternative control strategy in the State 
regulation would provide the flexibil i ty of a performance standard. 
Compliance w i t h  the regulation could be achieved by the method deemed most 
appropriate by the plant for each process unit. The plant could implement 

the quarterly leak detection and repair program for valves t o  comply w i t h  

the regulation or i t  could implement a program of i t s  choosing for valves t o  
comply with the performance level in the regulation. 
3.2.3 Alternative Work Practice for Valves 

A State regulation incorporating an alternative control strategy for 
valves based on "skip-period" monitoring would require that a process unit 
attain a "good performance level" on a continual basis i n  terms of the 
percentage of leaking valves. As discussed above, i t  appears t h a t  two 
percent of valves leaking represents a "good performance level." 

This type of regulation would require the owner or operator t o  begin 
with implementation of a quarterly leak detection and repair program for 
valves. If the desired "good performance level1' of two percent of valves 
leaking was attained for valves in gas service and light liquid service f o r  

a certain number of consecutive quarters, then one o r  more of the subsequent 
quarterly leak detection and repair periods for these valves could be 
skipped. This strategy i s  generally referred t o  as "skip-period1' 
monitoring. A11 other equipment components would no t  skip monitoring 
intervals; they would be subject t o  their required monitor i n g  intervaIs.  



I f  implementation of the quarterly leak detection and repair program 
showed t h a t  two percent or less of the valves i n  gas service and valves in 
l ight  liquid service we!-e leaking for  -i consecutive quarters, then m-
quarterly inspections may be skipped. If the next inspection period also 
showed that  the "good per.formance level" was being achieved, then m-
quarterly inspections could be skipped again. When an inspection showed the 
"good performance level" was not being achieved, then quarterly inspections 
of valves would be reinstituted. If -i consecutive quarterly inspections 
then showed again that the good performance level was being achieved, then ni-
quarterly inspections could be skipped again. 

As mentioned above, two percent of valves leaking represents a good 
level of performance. Table 3-3 i l lus t ra tes  how a "skip-period" monitoring 
program might be implemented i n  practice. In th i s  case, the "good 
performance level" must be met for  five consecutive quarters ( i=5 )  before 
three quarters of leak detection could be skipped (m=3). If the quarterly 
leak detection and repair program showed that  two percent or less of the 
valves i n  gas service and valves i n  l ight  liquid service i n  a process unit 
were leaking for  each of five consecutive quarters, then three quarters 
could be skipped following the f i f t h  quarter i n  which the percent of these 
valves leaking was less than the "good performance level." After an 
additional three quarters were skipped, a11 valves would be monitored again 
on the fourth quarter. This strategy would permit a process unit t h a t  has 
consistently demonstrated i t  i s  meeting the "good performance level" t o  
monitor valves i n  gas service and valves in l ight  liquid service annually 
instead of quarterly. 

Another strategy would permit monitoring for  two consecutive quarters 
and skipping to semiannual monitoring. If in two consecutive quarterly 
periods the good performance level of two percent (or less)  of valves 
leaking i s  achieved, then a process u n i t  could skip to semiannual monitoring 
w i t h  90 percent certainty t h a t  the good performance level would be met in 
a l l  periods. Using skip period monitoring, a process unit could develop and 
implement i t s  own leak detection and repair procedures or instal l  valves 
w i t h  lower probabilities of leaking, thereby optimizing labor a n d  capital 
costs required t o  achieve a good level of performance. 



Leak 
Detection 
Period 

Leak Rate O f  
Val ves During

Period (%) 

Quarterly 
Action Taken 

(Monitor vs. Skip) 

Good 
Performance 

Level Achi eved? 

1 3.1 Monitor No 
0.8 Monitor yes' 1 

1.4 Monitor Yes 2 

1.3 Monitor Yes 3 
Monitor - Yes 4 

Monitor Yes 5b 

S k i p  

S k i p  

S k i p  

Monitor 
Monitor Yes 1 

Monitor Yes 2 

Monitor Yes 3 
Monitor Yes 4 
Monitor Yes 5b 

S k i p  

S k i p  

S k i p  - 3 

Monitor Yes 4d 
S k i p  

Skip 
Skip 
Monitor 

- 3 

Yes 4d 

a i=5 ,  m=3, good performance level of 2 percent. 
b ~ i f t h  consecutive quarter below 2 percent means 3 quarters of monitoring 
may be skipped. 

'Percentage of leaks above 2 percent means quarterly monitoring reinstituted. 
d~ercentageof leaks below 2 percent meansm3 quarters of monitoring may be 
ski pped. 



3.3 OTHER CONSIDERATIONS 
T h i s  section identifies and discusses other considerations that a State 

agency may wish to addrcss when drafting a regulation. These considerations 
include components which are unsafe o r  d i f f i cu l t  t o  reach, small process 
units, and u n i t  turnaround. 
3.3.1 Unsafe and Difficult to Monitor Components 

Some components migh t  be considered unsafe to monitor because of 
process conditions such as extreme temperatures or pressures. A State 
agency may wish to require less frequent monitoring intervals for these 
components because of the potential danger which may be presented t o  
monitoring personnel. For example, some valves m i g h t  be monitored a t  times 
when process conditions are such that  the valves are not operating under 
extreme temperatures or pressures as would be found in high pressure polymer 
reactors. 

Some valves may be di f f icul t  t o  monitor because access t o  the valve 
bonnet i s  restricted or the valves are located in elevated areas. These 
valves might be reached by the use of a ladder or scaffolding. Valves which 
could be reached by the use of a ladder or which would not require 
monitor ing personnel t o  be elevated higher than two meters would be 
monitored quarterly. However, i f  the monitoring of certain valves would 

require the use of scaffolding or would require the elevation of monitoring 
personnel higher than two meters above permanent support surfaces, these 
valves m i g h t  be exempted from quarterly monitoring provided they are 
monitored annually. 
3.3.2 Small Process Unit 

Some process units have so few components t o  be monitored that the cost 
effectiveness of a quarterly leak detection and repair program for those 
process units would be high. A State agency may wish t o  consider such 
process units "small" and exempt them from compliance w i t h  a regulation. 

The total  cost of a leak detection and repair program would consist of 
the capital cost of VOC detection instruments and the cost of labor for leak 
detection and repair. The cost of VOC detection instruments would be the 
same for a l l  sizes of process units,  b u t  the cost of labor for leak 



detection and repair would depend on the number of components t o  be 
monitored. As the number of components to be monitored decreases;both the 

labor cost and the recovery credit  associated with VOC emission reduction 
decrease. This results i n  a lower total cost. However, since the cost of 
the VOC detection instruments i s  fixed, a leak detection and repair program 
becomes less cost effective as the number of components subject to 
monitoring decreases. 

Valves i n  l ight  liquid service and valves i n  gas service are the 
greatest percentage (about 90 percent) of the components which would be 
subject t o  monitoring in a typical process unit. In addition, the number of 

valves in gas service and l ight  liquid service can be used as a crude 
indicator of the total  number of components i n  a process unit which would be 

subject to monitoring. 
Table 3-4 shows the cost effectiveness for quarterly leak detection and 

repair of valves i n  process units processing small quantities of l ight  
liquid and gaseous VOC. Using the processing rates a t  the optional cost 

effectiveness cutoff levels as a guideline, States may wish to consider 
exempting process units designed for  processing small volumes of light 
liquid and gaseous VOC from regulations requiring control of fugitive VOC 

emissions. 
3 . 3 . 3  U n i t  Turnarounds 

A State agency m i g h t  wish t o  consider a provision in i t s  regulations 
which would allow the agency Director to order an early unit shutdown for 
repair of leaking components i n  cases where the percentage of leaking 
components awaiting repair a t  unit turnaround becomes excessive. Use of 
such a provision, however, must be carefully considered i n  terms of the 
emissions reduction achievable and the costs to the process unit in 
production down-time and repair cost. 

Alternative methods of treating delay of repair could also be 
considered by a State or local agency in reducing the cumulative number of 
unrepairable equipment components. For instance, delays of repair to the 



TABLE 3-4. COST EFFECTIVENESS FOR QUARTERLY LEAK DETECTION 
AND REPAIR PROGRAMS FOR PROCESS UNITS PROCESSING 

SMALL VOLUMES OF LIGHT LIQUID AND GASEOUS VOC 

Volume L i g h t  L iqu id  
Cost-Effectiveness And Gaseous VOC 

($/Mg Processed (Mg/Yr ) 



next scheduled process unit shutdown (or turnaround) could be allowed under 
circumstances where i t  i s  technically infeasible to repair the component 
in-placelon-1 ine ( i  .e., without a u n i t  shutdown) or where replacement parts 
have been depleted from once-sufficient inventory. By requiring records of 
delays and reasons for  delays, State enforcement officers would be supplied 
with the data necessary t o  determine compliance. 
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4.0 ENVIRONMENTAL ANALYSIS OF RACT 

This chapter discusses the environmental impacts that would result from 


implementing reasonably available control technology (RACT), which is 


presented in Section 4.1. The primary emphasis is a quantitative assessment 

of VOC emissions in the absence of RACT (baseline emissions) and after 


implementation of RACT. The impacts of RAC'Tupon water qua1 ity, sol id 

waste, and energy consumption are also addressed in this chapter. 


4.1 REASONABLY AVAILABLE CONTROL TECHNOLOGY (RACT) PROCEDURES 


Reasonably available control techno1 ogy (RACT) procedures for equipment 


leaks of VOC in SOCMI and polymer manufacturing include capping of open- 


ended lines and quarterly leak detection and repair of pumps, valves, 


compressors, and safety/relief valves. Routine instrument monitoring of 


flanges, connections, and equipment in heavy liquid service is not 


necessary. However, any component that appears to be leaking, on the basis 

of sight, smell, or sound, should be repaired. In addition, difficult-to- 


monitor valves may require less frequent monitoring than the quarterly plan 


considered as RACT for valves in gas or light liquid service. Small process 

units (e.g. , units processing small quantities of 1ight 1iquid and gaseous 
VOC) may be exempted from implementing routine leak detection and repair 


programs on the basis of cost effectiveness for these small units (see 

Table 3-4). Other exemptions might include process units processing only 


heavy liquid VOC or processing only non-VOC and equipment operating under a 


vacuum. 

Leak detection should consist of quarterly monitoring the following 


components in VOC service with an organic detection instrument: pumps in 


light liquid service, valves in light liquid service, valves in gas service, 

compressors, and safety/relief valves in gas service. However, states may 

choose monthly monitoring for pumps instead of quarterly monitoring, because 

the cost effectiveness ratio associated with monthly monitoring is more 

attractive than the cost effectiveness ratio for quarterly monitoring. 


Pumps in light liquid service should also be visually inspected weekly for 

indications of leaks. Safety/relief va7ves should also be monitored after 


each overpressure relief to ensure the valve has properly reseated. 




Compressor seals should be monitored quarterly; however, some plant 
owners and operators may experience difficulty in reducing concentrations of 
organic compounds t o  less than 10,000 ppmv. Moreover, repair of compressor 
seals often necessitates a potential or complete process u n i t  shutdown 
because compressors are generally n o t  spared. Consequently, plants may find 
i t  preferable to  instal 1 a compressor vent control system. tloweve:r, 
retrofitting existing compressors w i t h  these systems may pose a safety 
problem. Because of the problems associated with quarterly monitoring or 
w i t h  installation of equipment controls i n  certain cases, RACT f o r  

compressors, therefore, will be determined on a case-by-case basis. The 
estimates of emission reductions for compressors i n  this chapter are based 
on implementing a quarterly leak detection and repair program. 

The organics detection instrument and the monitor ing method employed 
should be EPA Reference Method 21  or an equivalent State method. A source 
is considered leaking i f  monitoring results in an instrument reading of 
10,000 ppmv or greater. A soap solution may be applied t o  certain equipment 
as  a preliminary screening technique for leakage. A soap score equivalent 
t o  10,000 ppmv i s  not specified in this guideline document because soap 
scoring i s  n o t  applicable to al l  source types and because i t  involves a 
subjective evaluation of bubble formation over a specified period of time. 
However, states may wish t o  allow plant owners o r  operators t o  use the soap 
score method based on a correlation between soap scoring and instrument 
readings for  sources where soap scoring i s  applicable. Leaking components 
should be repaired within 15 days of the date the leak i s  detected. Repair 
should  be considered as reduction of the measured organics concentration 
below 10,000 ppmv. Leaking components which cannot be repaired w i t h o u t  a 
unit shutdown should be repaired a t  the next unit turnaround. 

RACT should be applicable only t o  components i n  VOC service. A 
component is considered in VOC service i f  i t  contains ten percent o r  greater 
VOC by weight. A VOC i s  any organic compound which participates i n  

atmospheric photochemical reactions. For the purpose of this docuivent, a 
light liquid i s  defined as a fluid w i t h  a vapor pressure greater tlhan 
0.3 kPa a t  20°C. A component should be considered in 1 ight liquid service 



if it contacts a fluid containing greater than ten percent by weight light 

liquid. A component should be considered in gas service if it contains 

process fluid that is in the gaseous state at operating conditions. 

4.2 AIR POLLUTION 

Implementation of RACT would reduce VOC fugitive emissions from process 

units. A signifjcant beneficial impact on air pollution emissions would 

result. The hourly and annual emissions from each model unit before and 


after control by RACT are presented in Table 4-1. There would be no adverse 

air pollution impacts associated with RACT. 

4.2.1 Development of VOC Emission Levels 

The uncontrolled emission factors for process unit equipment were 

previously presented in Chapter 2 (Table 2-2). Emission factors were 
developed for those sources that would be controlled by the implementation 


of RACT. These control led fugitive emission levels were calculated by 

multiplying the uncontrolled emissions from this equipment by a control 

efficiency. The control efficiency is determined by several factors which 

are described and presented in Chapter 3. The controlled VOC emission 


factors for each source are presented in Table 4-2. 
In calculating the total fugitive emissions from model units controlled 


under RACT, the uncontrolled and controlled emission factors were used. 

These emission factors were multiplied by the equipment source inventories 


for each model unit. 

4.2.2 VOC Emission Reduction 

The emission reduction expected from the implementation of RACT can be 

determined for each model unit. The emission reduction is the difference 

between the amount o f  fugitive emissions before RACT is implemented and the 
amount of fugitive emissions after RACT is implemented. These amounts are 

presented in Table 4-1. The reduction in emissions for the model units 

after RACT would be implemented is 37 percent. 


4.3 WATER POLLUTION 
Implementation of RACT would result in no adverse water pollution 


impacts because no wastewater is involved in monitoring and leak repair. 




TABLE 4-1. ESTIMATED EMISSIONS AND EMISSIONS REDUCTION 

ON A MODEL UNIT BASIS 


Estimated Emissions Estimated Emissions Average Percent 

- (kg/hr) (Mg/yr Reduction From 

Level of Model Unit Model Unit UnconLroll ed 

Control A B C w Level 

Uncontrolled 4.5 17.2 53.7 39 150 470 ..-
RACT 2.8 10.9 34.0 25 96 300 37 




I 

TABLE 4-2'. EMISSION FACTORS FOR SOURCES CONTROLLED UNDER RACT 

Uncontro l l  ed a Cont ro l led  
Uncontrol 1  ed Inspect ion Emission Factor, Control Emission Factor, 

Emission Source I n t e r va l  kg/hr E f f i c i ency  kg/hr 

Pumps 
L i gh t  L i qu i d  Service Quar te r l y  0.0494 0.33 

Valves 
Gas Service Quar te r l y  0.0056 0.64 
L i gh t  L i qu i d  Service Quar te r l y  0.0071 0.44 

SafetyIRel i e f  Valves 
Gas Service Quar te r l y  0.104 

P Compressors Quar te r l y  0.228 0.33 : 0.153 
V1 

a ~ r o mTable 2-2. 

b ~ o n t r o l  e f f i c iency  estimated based on LDAR model r e s u l t s  w i t h  inpu ts  de ta i l ed  i n  the  AID. For 
compressors and sa fe t y l r e l  i e f  valves (gas serv ice) ,  the con t ro l  e f f i c i e n c y  estimates were made 
using resu l t s  o f  the ABCD model adjusted w i t h  r e s u l t s  o f  the LDAR model f o r  comparable equipment 
types, as discussed i n  Section 3.1.3. References 1, 2, 3. 

'control l e d  emission factor  = uncontro l led emission fac tor  x [l- (con t ro l  eff ic iency)].  



Some liquid chemicals may already be leaking and entering the wastewater 

system as runoff. A beneficial impact on wastewater would result from 

implementation of RACT since liquid leaks are found and repaired. This 

impact, however, cannot be quantified because no applicable data on liquid 

leaks are available. 

4.4 SOLID WASTE DISPOSAL 


The quantity of solid waste generated by the implementation of RACT 

would be insignificant. The sol id waste' generated would consist of used 

valve packings and components which are replaced. 


4.5 ENERGY 

The implementation of RACT calls for an emission control technique that 

requires no additional energy consumption for any of the model unit sizes. 

A beneficial impact would be experienced by saving VOC which has been 
heated, compressed, or pumped. 
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5.0 CONTROL COST ANALYSIS OF RACT 

The costs of implementing reasonably available control technology 

(RACT) for controlling fugitive emissions of volatile organic compounds 
(VOC)  from process units are presented i n  this chapter. Capita1 costs, 

annualized costs, and the cost effectiveness of RACT are presented. These 

costs have been developed for the model units presented in Chapter 2 .  All 

costs presented i n  this chapter have been updated t o  second quarter 1980 

do1 1 ars. 

5.1 BASIS FOR CAPITAL COSTS 

Capital costs represent the total cost of starting a leak detection and 

repair program i n  existing process units. The capital costs for the imple- 

mentation of RACT include the purchase of VOC monitoring instruments, the 
purchase and installation of caps for a l l  open-ended lines, and ini t ia l  leak 

repair. The cost for ini t ia l  leak repair i s  i ncluded as a capital cost 

because i t  i s  expected t o  be greater t h a n  leak repair costs in subsequent 
quarters and i s  a one-time cost. 

The basis for these costs i s  discussed be low and presented i n  

Table 5-1. Capital cost estimates for model units under RACT are presented 
in Table 5-2. Labor costs were computed using a charge of $18 per labor- 
hour. This rate includes wages plus 40 percent for related administrative 
and overhead costs. 1 

5.1.1 Cost of Monitoring Instrument 
The cost of a VOC monitoring instrument includes the cost of two 

instruments. One instrument i s  intended t o  be used as a spare. The cost 
of $4,600 for a portable organic vapor analyzer was obtained from a 
manufacturer. 2 

5.1.2 Caps on Open-Ended Lines 
Fugitive emissions from open-ended lines and valves can be controlled 

by installing a cap, flange, or second valve t o  the open end. These pieces 
of equipment are all  included in the definition of a cap for an open-ended 
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TABLE 5-2. CAPITAL COST ESTIMATES FOR IMPLEMENTINGR A C T ~  
(Thousands of June 1980 Do1 l a r s )  

Model U n i t  Costs 

Capital Cost Item A B C 

1. Monitoring Instruments 9.2 9.2 9.2 
2. Caps f o r  Open-ended Lines 1.1 4.2 13.O3. I n i t i a l  Leak Detection and Repair c ,d ,e  5.5 22.0 67.9 

4. I n i t i a l  Pump Repair Costs (Replacement ~ e a l s ) ~  0.1 -0.4 1.1 

Total 15.9 35.8 91.2 

a ~ a s e d  on cos t  data  presented i n  Table 5-1. 

b~umber  of open-ended 1 ines  from Tab1 e 2-1. 

' I n i t i a l  leak detect ion and r epa i r  cos t s  a r e  t r e a t ed  a s  cap i ta l  cos t s  s ince  
they a r e  incurred only once. 

dlncludes screening and r epa i r  l abor  charges. 

e ~ e p a i rcos t s  a r e  industry-averaged per u n i t  and, the re fore ,  consider 
f r ac t i ona l  repa i r s .  Equipment r epa i r  was not rounded t o  whole component 
repai rs. 



line. The cost of a cap for an open-ended lines i s  based on a cost of $35 

f o r  a one-inch screw-on type globe valve. This cost was supplied by a large 
distributor.' A charge of $18 for one hour of labor i s  added t o  $35 as 
the cost for installing one cap. Therefore, the total capital cost for 
i n s t a l l i n g  a cap on an open-ended l ine i s  $53. 

Caps, plugs, and blind flanges can be used a t  much less cost; the 
capital cost of installing these enclosures range from about  $0.40 per p l u g  

for 1/4-inch hex head plugs t o  about  $26 per 2-inch blind flange. Costs for 
1-inch components range from about $1.20 per plug t o  $5.20 per cap. 8,9,10 
Ninety-two percent of the open-ended 1 ines surveyed in one study were less 
than 2-inches i n  diameter.'' Therefore, the cost estimate of  $53 per 
open-ended line i s  conservative given the prevalence of small sizes and 

alternative enclosing devices. 
5.1.3 Init ial  Leak Repair 

The implementation of RACT will begin with an ini t ia l  inspection which 
will result i n  the discovery of leaking components. The number o f  init ial  
leaks i s  expected t o  be greater t h a n  the number found i n  subsequent inspec- 
t ions.  Because init ial  leak repair i s  a one-time cost, i t  i s  treated as a 
capital cost. The number of ini t ia l  leaks was estimated by multiplying the 
percentage of ini t ia l  leaks per component type by the number of components 
i n  the model u n i t  under consideration. Fractions were no t  rounded u p  t o  the 
next highest integer, thus resul ti ng in industry-averaged val ues . The 
repair time for fixing leaks i s  estimated t o  be 16 hours for a pump seal, 
40 hours for a compressor seal, and 1.13 hours for a valve. The repair time 
for fixing compressor seal s includes the cost of a new seal . These require- 
ments are presented i n  Table 5-3.12 The ini t ia l  repair co& was determined 
by taking the product o f  the number of init ial  leaks, the repair time, and 

the hourly labor cost of $18. 

5.1.4 Replacement Pump Seals a t  Initial Repair 
As w i t h  the init ial  leak detection discussed i n  the previous section, 

the cost of ini t ia l  seal replacements for pumps in light liquid service i s  a 
one-time cost and i s  treated as a capita1 cost. A replacement seal cost of 
$140 per seal i s  based on the cost of a single mechanical seal and assumes a 



TABLE 5-3. LABOR-HOUR REQUIREMENTS FOR INITIAL LEAK REPAIR UNDER RACT 


Number o f  Components Est imated Number, Repair Time, Labor-Hours 
Per Model U n i t  O f  I n i t i a l  Leaks Hours Required 

Source Type A B C A B C A B C 

Pumps ( L i g h t  L i q u i d )  8 29 91 0.7 2.6 8.0 1 6 ~  11 41  128 

Valves ( In-L ine)  

Gas 99 402 1232 11.3 45.8 140 1 .13~  13 52 159 

L i g h t  L i q u i d  131 524 1618 8.5 34.1 105 1.13~ 10 38 119 

Saf ety/Rel ie f  Valves d 

(Gas Service) 11 42 130 0 0 0 0 0 0 0 

Cn 
I 

Compressor Seals 1 2 8 0.1 0.2 0.7 4oe 4 7 29 
cn 

TOTAL 38 138 . 435 . 

a ~ a s e don the  percent o f  sources l eak ing  a t  > 10,000 ppm. Reference 13. 

b ~ n c l u d e s  r e p a i r  t ime f o r  pump seals replaced i n  t h e  f i e l d  and n o t  f o r  r e t r o f i t t i n g  o f  packed 
seal s  w i t h  mechanical seal s. Reference 13. 

'weighted average based on 75 percent o f  t he  leaks repa i red  on-1 ine,  r e q u i r i n g  0.17 hours per  
repa i r ,  and on 25 percent o f  t he  leaks repa i red  o f f - l i n e ,  r e q u i r i n g  4  hours pe r  r e p a i r .  
References 12, 14. 

d ~ h e s e  leaks are  corrected by r o u t i n e  maintenance a t  no a d d i t i o n a l  l a b o r  requirements due t o  
sa fe ty  requirements. Reference 12. 

e -Includes 1  abor-hour equ iva len t  cos t  of new seal. Reference 15. 



50 percent cos t  c red i t  fo r  the  seal being replaced. The number of i n i t i a l  
leaks per model u n i t  is  the percentage of i n i t i a l  leaks multiplied by the 
number of pumps ( l i g h t  l iquid service) i n  the model u n i t .  To present 
industry-averaged va1 ues f o r  each model uni ts  , the fract ional  repairs 
required were not rounded t o  the next integer.  

5.2 BASIS FOR ANNUALIZED COSTS 
Annualized costs represent the yearly cost of operating a leak 

detection and repair  program and the cost of recovering the i n i t i a l  capital 
investment. This includes c redi t s  f o r  product saved as the r e su l t  of the 
control program. The basis f o r  the annualized costs i s  presented i n  

Table 5-4. 
5.2.1 Monitoring Labor 

The implementation of RACT requires visual and instrument monitoring of 
potential  sources of fugi t ive  VOC emissions. The monitoring labor-hour 
requirements f o r  RACT are  presented i n  Table 5-5. The labor-hour require- 
ments were calculated by taking the product of the time required t o  monitor, 
the number of components in a model u n i t ,  and the number of times the 
component i s  monitored each year. The monitoring times f o r  the various 
components a re  presented i n  Table 5-5. They are  0.5 man-minute f o r  visual 
inspection, 2 man-minutes f o r  valves, 10 man-minutes f o r  pump sea l s ,  16 man-
minutes f o r  safe ty / re l ie f  valves, and 20 minutes f o r  compressor seals .  2 1 

Monitoring labor costs were calculated based on a charge of $18 per hour. 
5.2.2 Leak Repair Labor 

Labor i s  needed t o  repair  leaks which develop a f t e r  i n i t i a l  repair.  
The estimated number of leaks and the labor-hours required fo r  repair  are  
given i n  Table 5-5. The repair  time f o r  each component i s  the same as 
presented f o r  i n i t i a l  leak repair.  Leak repair  costs were calculated based 
on a charge of $18 per hour. 
5.2.3 Maintenance Charges and Miscellaneous Costs 

The annual maintenance charge fo r  caps i s  estimated t o  be f ive  percent 
of t h e i r  capital  cost.22 The annual cost of materials and labor f o r  
maintenance and cal ibrat ion of monitoring instruments i s  estimated to  be 
$ 3 , 0 0 0 . ~ ~ ' ~ ~ ~ ~ ~An additional m i  scel 1 aneous charge of four percent of 



TABLE 5-4. BASIS FOR ANNUALIZED COST ESTIMATES 

Capital  recovery f a c t o r  f o r  cap i ta l  
charges 

- Caps on open-ended l i n e s  0.163 x cap i taaa  
- Monitoring instruments 0.23 x cap i ta l  

Annual maintenance charges 

- Caps on open-ended l i n e s  0.05 xdcapi t a l  
- Monitoring instruments $3,000 

Annual miscellaneous charges 
( t axes ,  insurance,  admini s t r a t i o n )  

- Caps on open-ended l i n e s  0.04 x capital: 
- Monitoring instruments 0.04 x cap i ta l  

Labor charges $18/hourf 

Administrative and support cos t s  0.40 x ( oni tor ing + repa i r  
f o r  implementing RACT 1 abor) 8 

Annualized charge f o r  i n i t i a l  c (estimated number of leaking 
leak r epa i r s  components per model y n i t  x 

rep i r  time)hx $ l8 /hr  x 
1.4 B x 0.163 

Recovery c r e d i t s  $429/Mg V O C ~  

a ~ e nyear  1 i f e ,  ten percent i n t e r e s t .  From Reference 15. 

b ~ i xyear  1 i f e ,  ten  percent i n t e r e s t .  From Reference 15. 

'~rorn Reference 15. 
d ~ n c l u d e s  mater ia ls  and labor  f o r  maintenance and ca l ib ra t ion .  Reference 15. 

Cost index = 247.3 t 223.5 (Reference 16 and 17).  
eFrom Reference 15. 

1nc1 udes wages plus 40 e rcen t  f o r  1 abor-re1 a ted adminis t ra t ive  and overhead 
costs .  Cost (June 19807 from Reference 1.. 

g ~ r o m  Reference 15. 

h ~ n i t i a l  leak repa i r  amortized f o r  ten  years  a t  ten percent i n t e r e s t .  
i ~ e f e r e n c e s  18, 19, 20. Producer p r ice  index r a t i o  = 327.3/228.8. 



TABLE 5-5, ANNUAL MONITORING AND LEAK REPAIR LABOR REQUIREMENTS FOR RACT 


Source Type 

Honltortng 
Amber Of #on4 tor ing  
Cavyonents T i e  Pel 

Per Hodel Untt Type Of Source, Fraction 
A-8-C i t o r i n g  Han-Hin Honltored 

h n i  to r ing  
Labor Hours 

Required lnnuallyb 
A .B 

Fraction 
Repaired 

Leak Repair 
Estimated Repair 
H h e r  Of T i m  Per 

Leaks Annuall Source,4 Nan-Hr 

LeakRepafr 
Labor Hwrs 

Required Annuallyd 

* 

Prwcps (Ltght Liquid) 8 29 91 Instrument 10 4 5.3 19 61 0.394 3.2 11.4 35.9 1 6 ~  50 183 574 
Visual 0.5 52 3.5 13 39 

Valves (Gas) 99 402 1232 instrument 2 3.94 13.0 53 162 0.186 18.4 74.7 229 1.13~ 21 84 259 

Valves (Light Liquid) 131 524 1618 Instrument 2 3.94 17.2 69 212 0.186 24.4 97.4 301 1.13~ 28 110 340 

SafetyIRelief Valves (Gas) 11 42 130 instrument 16 4 11.7 45 139 -e -e -e -e - -e -e -e 

Coqressor Seals ! 2 8 Instrument 20 4 1.3 2.7 10.7 0.394 0.4 0 .83.2  40f 16 32 126 

TOTAL 52 202 624 115 409 1299 
, UI 

I 
03 a~eference 26, 27. 

k n i t o r i n g  labor hours = ( loni tor in(  time) x (Nunher o f  components) x (Fraction Monitored); the f rac t ion  monitored annually i s  an ovtput o f  the LDAR 
model. 

C~ rac t i ona i  leaks considered and provided as an output o f  the LOAR model. 

d ~ e a t  repair labor hours = (Repair t ine) x (Estimated number o f  leaks). 

e ~ h eoccurrence o f  leaks from safe ty l re l ie f  valves i s  dependent upon the frequency o f  operation o f  the safe ty j re l ie f  valves. No es t imtes  o f  required 
repairs have been presented; however, any leak that i s  detected i n  the absence o f  a RACT requirerent would be repaired under normal p lant  maintenance 
practices. Reference 27. 



capital cost for taxes, insurance, and associated administrative costs i s  

added for the monitoring instruments and caps. 
Administrative Costs 

Administrative and s u p p o r t  costs associated with the implementation of 
RACT are estimated t o  be 40 percent of the sum of monitoring and leak repair 
1 abor costs. The administration and suppo'rt costs include recordkeeping and 

reporting requirement costs. 
5.2.5 Capi ta1 Charges 

The l i f e  of caps for open-ended lines i s  assumed t o  be ten years and 

the l i f e  of monitoring instruments i s  assumed t o  be six years. The cost of 
repair ini t ia l  leaks was amortized over a ten-year period since i t  i s  a 
one-time cost. 

The capital recovery i s  obtained from annualizing the installed capital 

cost for control equipment. The installed capital cost i s  annualized by 
using a capital recovery factor (CRF) .  The CRF i s  a function of the 

interest rate and useful equipment lifetime. The capital recovery can be 
estimated by multiplying the C R F  by the total installed capital cost for the 
control equipment. This equation for the capital recovery factor is:  

where i = interest rate, expressed as a decimal 
n = economic l i f e  of the equipment, years 

The interest rate used was ten percent (June 1980). The capital recovery 
factors and other factors used t o  derive annualized charges are presented i n  

Table 5-4. 

5.2.6 Recovery Credits 
The reduction of VOC fugitive emissions results in saving a certain 

amount o f  VOC which would otherwise be lost. The value of this VOC i s  a 
recovery credit which can be counted against the cost of a leak detection 
and repair program. The recovery credits for each model u n i t  are presented 
i n  Table 5-6. The VOC saved i s  valued i n  June 1980 dollars a t  
$429/Mg. 28 ,29,3O 



TABLE 5-6. à RECOVERY CREDITS 

Uncontrol 1 ed Emissions Emission ~ e c o v e r e d ~  
Model Emissions,  Under RAC'T, Reduct ion,  Product Val ue, 
Uni t  W Y ~  Mg/yr WYr $ / ~ r  

-
a ~ a s e d  on an average  p r i c e  o f  $ 4 2 9 / ~ g .  



5.3 EMISSION CONTROL COSTS 

This sect ion wi l l  present and discuss  t he  emission control  cos t s  of 

implementing RACT f o r  each of t h e  t h r ee  model un i t s .  Both t he  i n i t i a l  cos t s  

and t he  annualized cos t s  a r e  included. 

5.3.1 I n i t i a l  Costs 

The cos t  of i n i t i a l l y  implementing RACT cons i s t s  of cap i ta l  cos t s  and 

i n i t i a l  leak repa i r .  The cap i ta l  co s t  of $9,200 f o r  two monitoring ins t ru -

ments i s  t he  same f o r  a l l  model u n i t  s i z e s .  Caps f o r  open-ended l i n e s  wi l l  

co s t  $5,500 f o r  model u n i t  A ,  $22,000 f o r  model u n i t  B y  and $67,900 f o r  

model u n i t  C. The one-time i n i t i a l  leak r epa i r  cos t  i s  $1,200 f o r  model 

u n i t  A ,  $4,600 f o r  model u n i t  B ,  and $14,100 f o r  model u n i t  C .  The t o t a l  

i n i t i a l  c ap i t a l  cos t s  f o r  implementing RACT a r e  $15,900 f o r  model u n i t  A ,  
$35,800 f o r  model u n i t  B y  and $91,200 for model u n i t  C. 
5.3.2 Recovery Credi ts  

The value of VOC saved each year  a s  a r e s u l t  of implementing RACT i s  

included a s  an annual c r e d i t  aga ins t  t h e  ne t  annualized cos t s .  The imple- 

mentation of RACT wi l l  r e s u l t  i n  saving $6,200 worth of VOC annually i n  

model u n i t  A ,  $24,000 worth of VOC i n  model u n i t  B ,  and $74,000 worth of VOC 
i n  model u n i t  C. 

5.3.3 Net Annualized Cost 
The ne t  annual cos t  f o r  con t ro l l ing  emissions i s  t he  d i f fe rence  between 

t h e  t o t a l  annualized cos t  and t he  annual recovery c r e d i t  f o r  each model 

un i t .  Net annualized control  cos t  es t imates  f o r  model un i t s  under RACT a r e  

presented i n  Table 5-7. Capital co s t  data  were previously presented i n  

Table 5-1. 

For model u n i t  A ,  t h e  annualized cap i t a l  charges a r e  $3,200 and the  

t o t a l  annual operating cos t s  a r e  $11,500. Product recovery c r e d i t s  t o t a l  

$6,200. The ne t  annualized cos t  f o r  model u n i t  A i s  $5,600. 

The annualized cap i ta l  charges f o r  model u n i t  B a r e  $6,500 and the  
t o t a l  annual operating cos t s  a r e  $28,000. The recovery c r e d i t  i s  $24,000 
per year;  thus ,  the  net  annualized cos t  f o r  model u n i t  B i s  $4,300. 



TABLE 5-7. ANNUALIZED CONTROL COST ESTIMATES FOR MODEL UNITS 
UNDER RACT (Thousands o f  June 1980 D o l l a r s )  

Model Unit  

Cos t  Item 

Annualized Cap i t a l  Charges 

I. Control  Equipment 
a.  Ins t rument  
b. Caps 

2. I n i t i a l  Leak Repai r  0.21-
Sub to t a l  3.22 

Opera t ing  Cos ts  

I. Maintenance Charges 
a. Ins t rument  
b. Caps 

2. M i  scel 1aneous ( t a x e s ,  i n su rance  , 
a d m i n i s t r a t i o n )  

a .  Ins t rument  
b. Caps 

3. Replacement s e a l  s 

4. Labor 
a. Monitor ing l abo rab  0.94 
b. Leak r e p a i r  l a b o r  2.06 
c. P l a n t  and pay ro l l  overheadC 1.20 

Sub to t a l  8.31 

T o t a l  Before C r e d i t  

Recovery C r e d i t s  

Net Annualized Cost  

asurn o f  l a b o r  hours  f o r  moni tor ing  i n  Table  5-5 mu1 t i p l i e d  by $18/hour. 

b ~ u r nof l a b o r  hours f o r  l e a k  r e p a i r s  i n  Table  5-5 m u l t i p l i e d  by $18/hour. 
' ~ a s e d  on 40 pe rcen t  o f  moni tor ing  l a b o r  p l u s  l e a k  r e p a i r  l a b o r  costs. 



Model unit C has annualized capital charges of $16,500 and total 


operating expenses of $76,200. The recovery credit is $74,000 per year. 


The net annualized cost for model unit C is $2,300 for controlling fugitive 


VOC emissions. 

5.3.4 Differences in Net Annualized Costs 


The cost for RACT is different for each model unit. The cost for caps 

for open-ended lines varies because the number of open-ended lines is 


different for each model unit. Because the larger model units have more 


components, more labor-hours are needed for monitoring and leak repair. For 


this reason, labor costs will increase as model unit size increases. 


5.4 COST EFFECTIVENESS 


Cost effectiveness is the annualized cost per megagram of VOC 


controlled annually. The cost effectiveness of RACT for each model unit is 

the net annualized cost for implementing RACT divided by the emission 


reduction gained under RACT. The cost effectiveness of RACT is summarized 


in Table 5-8. 

The implementation of RACT on model unit A results in a net annualized 

cost of $5,400. The emission reduction associated with RACT is 14.4 Mg/yr, 

resul ting in a cost effectiveness of $370/Mg. 


The implementation of RACT in the case of model unit B results in a net 

annualized cost of $4,300. The emission reduction associated with RACT is 


55.4 Mg/yr and the cost effectiveness is $77/Mg. 

The implementation of RACT in the case of model unit C results in a net 


annualized cost of $2,300. The emission reduction associated with RACT is 

172 Mg/yr. Therefore, the cost effectiveness is $13/Mg. 


A comparison of the cost effectiveness of RACT for each model unit 

reveals that cost effectiveness improves as model unit size increases. The 

strong influence of recovery credits and the constant charge for monitoring 

instruments regardless of model unit are responsible for the increase in 

cost effectiveness. 




-- 

TABLE 5-8. COST EFFECTIVENESS FOR MODEL UNITS UNDER RACT 

Model hi-ta 
A B C 

Annual ized Cost Before Credit ($1000) 11.53 28.05 76.18 

Annual Recovery Credit ($1000) 6.19 23.76 73.88 

Net Annualized Cost ($1000) 5.34 4.29 2.30 

Total VOC Reduction (Mg/yr) 14.4 55.4 172 

Cost Effectiveness ($/Mg VOC) 

a ( ~ ~ ~ )- net credit. 

370 77 13 -



The cost effectiveness of RACT for each component type in Model Unit B 

is presented in Table 5-9. The cost effectiveness of RACT by component for 


the other model units is the same since there are no economies of scale 

associated with the control techniques and since the cost of the monitoring 

instrument is not considered for this individual component analysis. Thus, 

the individual cost effectiveness values by component presented in Table 5-9 

for Model Unit B are the same as the by-component cost effectiveness values 
for other model units. The overall cost effectiveness values for the three 

model units differ as a result of the fixed cost for the monitoring 

instrument. The cost of the monitoring instrument cannot be attributed to 

any single type of component since all components are monitored by the 

instrument. Therefore, the cost for each component does not include the 

cost of the monitoring instrument. The cost effectiveness for RACT for 

pumps and compressors is higher than other components due to the additional 

costs required for leak repair. 




TABLE 5-9. COST EFFECTIVENESS FOR COMPOlNENT TYPES IN MODEL UNIT B 

Annualized Annual Net Total VOC Cost 
Number O f  Cost Befor8 Recovery Annual i ze i  Reduction Effectiveness 

Component Components Credit ($) Credit ($) Cost ($) (Mg/yr) ( 1 

Pumps (Light ~ i ~ u i d ) ~  29 6,670 1,750 4,920 4.08 1,200 
Valves 

Gas Service 402 3,670 5,400 (1,730) 12.6 (1401 
Light Liquid Service 524 4,650 6,140 (1,490) 14.3 (100) 

Safe ty/Rel i ef Valves 42 1,130 7,260 (6,130) 16.9 (360) 
Open-ended ~inesL 415 5,560 2,650 2,910 6.18 470 

Compressors 2 890 560 330 1.31 250 
Crl 
I 
w TOTAL UNIT (Without 1,414 22,570 23,760 (1,190) 55.4 (21)
cn Instrument Cost) 

TOTAL UNIT (With 1,414 28,050 23,760 4,290 55.5 77 
Instrument Cost) 

aDoes not include cost of monitoring instrument, unless otherwise noted. 

b ~ h enet cost associated w i t h  monthly monitoring of pumps i s  lower than the  net cost  shown f o r  
quarterly monitoring of pumps. The lower net cost  associated with monthly monitoring resu l t s  
from higher emission reductions and, therefore,  higher recovery c red i t s .  The following cost  
figures are appl i cab1 e t o  monthly monitoring fo r  pumps: 

Annualized cost  before c red i t  = 8,439 
(gross cos t )  ($)  

Emission reduction (Mg/yr) = 7.6 
Annual recovery credi t  ( $ )  = 3,277 
Net annualized cost  ($ )  = 5,162 
Cost effectiveness ($/Mg) = 680 

C Cost for  caps on l ines  only. Not monitored under RACT. 
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APPENDIX A 

MAJOR COMMENTS RECEIVED ON THE DRAFT CTG 

Twenty-two comment l e t t e r s  were received on the August 1981 draft  CTG 

distributed in December 1981. Some of  the comments received addressed the new 

source performance standards (NSPS) for  equipment leaks of VOC i n  SOCMI. 
These comments are considered only w i t h i n  the technical content of the CTG; 

tha t  i s ,  the technical aspects o f  the comments are considered, whereas the 
regulatory decisions concerning NSPS are not addressed. 

In April 1982, EPA published Fugitive Emission Sources of Organic 
Compounds -- Additional Information on Emissions, Emission Reductions, and 

Costs (EPA-450/3-82-010), or AID. The AID represents EPA' s current under- 
standing of equipment leaks of VOC and contains the methodology for examining 
emissions, emission reductions, and costs. The AID served as the primary 

reference in revising cost and  emission estimates presented i n  th i s  document. 

O u t  of the 22 comment l e t t e r s ,  the following major comments were identi-
fied as having appeared several times or as having cited issues t h a t  resulted 
in revisions t o  the CTG. The comment l e t t e r s  are given i n  thei r  entirety in 
Appendix B.  The 20 comments identified i n  th i s  appendix are addressed speci- 
f i ca l ly  with reference t o  the f inal  CTG. The following comment areas are 
discussed here: 

(1) Need and coverage of the CTG; , 

( 2 )  Estimates of emissions, emission reductions, and costs ; and 

(3)  RACT selection, provisions, and exemptions; 

A . l  NEED AND COVERAGE OF THE CTG 

Comment: Some commenters [#3; #9; #151* said that  SOCMI fugitive emissions 
are minor sources of V O C ,  and that  there i s ,  therefore, no need for  the CTG. 

The need for  the CTG was further mitigated they said, by the fact  that  
fugitive emissions of VOC from SOCMI were already near the level EPA hopes t o  



ach ieve  through c o n t r o l  t e chn iques  o u t l i n e d  i n  Chapter  4. They based t h e i r  
argument on a comparison of e s t i m a t e s  of c o n t r o l l e d  emiss ions  based on 
petroleum r e f i n e r y  d a t a  arid uncon t ro l l ed  emiss ions  based on SOCMI da t a .  

Response: Emissions o f  VOC from SOCMI r e p r e s e n t  a s i g n i f i c a n t  source  of  VOC 

emiss ions  t o  t h e  atmosphere.  EPA e s t i m a t e s  t h a t  540 Gg/yr o f  VOC (540,000 
Mglyr) o f  VOC a r e  e m i t t e d  t o  the atmosphere from a l l  sou rces  i n  SOCMI ( s e e  
Table  A-1). T h i s  e s t i m a t e  o f  emiss ions  i s  based on d e t a i l e d  s t u d i e s  o f  
i nd iv idua l  p rocess  sou rce  t ypes  i nc lud ing  a i r  ox ida t ion  p roces se s ,  d i s t i l l a -
t i o n  o p e r a t i o n s ,  s t o r a g e  o p e r a t i o n s ,  c a r r i e r  gas  p roces se s ,  equipment l e a k s ,  
and secondary sources .  540 Gg/yr of VOC i s  a s i g n i f i c a n t  q u a n t i t y  o f  VOC t o  
be  emi t t ed  a s  a i r  p o l l u t i o n .  T h i s  q u a n t i t y  i s  l a r g e  i n  a b s o l u t e  terms and i s  
l a r g e  r e l a t i v e  t o  o t h e r  VOC sou rce  c a t e g o r i e s .  F u g i t i v e  emissions o f  VOC from 
SOCMI are e s t i m a t e d  t o  be approximately 190 Gg/yr, t h u s  c o n t r i b u t i n g  a l a r g e  
p ropor t i on  o f  VOC emiss ions  w i t h i n  the SOCMI sou rce  ca tegory .  

The cementers' comparison o f  emission e s t i m a t e s  i n d i c a t e s  confusion over  
t h e  purpose f o r  CTG1s and EPA's approach i n  developing them. EPA's i n t e n t  i s  
n o t  t o  set a r e g u l a t o r y  goa l .  Ra ther ,  the i n t e n t  i s  t o  provide  S t a t e  and 
l o c a l  a i r  p o l l u t i o n  c o n t r o l  agenc i e s  w i th  in format ion  f o r  de te rmin ing  
reasonably  a v a i l a b l e  c o n t r o l  technology (RACT) f o r  s p e c i f i c  s t a t i o n a r y  
sources .  

Comment: There  were some comments [ # 7 ;  #8; #20] r ece ived  on the coverage o f  
equipment l e a k s  by o t h e r  r e g u l a t i o n s .  One commenter s t a t e d  t h a t  the con t ro l  
t echniques  recommended i n  the CTG were a l r e a d y  i n  p l a c e  f o r  vinyl  c h l o r i d e  
p l a n t s  under  Nat ional  Emission S tandards  f o r  Hazardous Air P o l l u t a n t s  
(NESHAP). Othe r  commenters d i s cus sed  the p o t e n t i a l  o v e r l a p  i n  r e g u l a t i o n s  s e t  
f o r t h  by EPA and OSHA. One commenter s a i d  t h a t  new r e g u l a t i o n s  would be 
redundant c o n s i d e r i n g  the e x i s t e n c e  of OSHA r e g u l a t i o n s .  Another s t a t e d  t h a t  
f o r  some chemical p l a n t s  OSHA a l r e a d y  has s t anda rds  governing equipment l e a k s  
of VOC. For  example, the commenter s a i d  t h a t  a c r y l o n i t r i l e  p l a n t s  a r e  s u b j e c t  
t o  s t r i c t  workplace exposure limits set  by OSHA. 



Category Gg/yr Percent of Total 

Fugitive emissions 189 35 

Distillation operations 

Air oxidation processes 

VOL storage operations 

Carrier gas processes 

Secondary & misc. emissi 
Revised total VOC emissions 544 

a~stimates for process emission sources estimated using best available 
information from current standards devel opment programs (25 October 1982). 
Reference 1. 

b~econdaryand m i  scel 1 aneous emissions estimated as 5 percent of the total 
of the other sources. 



Response: As discussed i n  Chapter 1, Control Techniques Guidelines (CTG) are  
designed t o  a s s i s t  s t a t e s  i n  bringing non-attainment areas into compliance 
w i t h  national ambient a i r  qual i ty  standards by providing them control 
technology information. Their ro le  i s  d i s t i n c t  from tha t  of OSHA regulations 
and national emission standards f o r  hazardous ai  r pol 1 utants (NESHAP). 

NESHAP a r e  developed t o  control pol 1 utants tha t  are  hazardous because 
they a re  carcinogens or  the cause of other serious diseases. Some of the 
individual SOCMI chemicals have been ident i f ied as hazardous a i r  pollutants 
and some SOCMI uni ts  may be affected by NESHAP regulations. However, SOCMI 
VOC emissions as a c lass  have not been ident i f ied as hazardous pollutants,  and 
therefore,  are  not subject t o  NESHAP. Therefore, there i s  s t i l l  a need f o r  
the CTG. The CTG i s  consistent w i t h  both NSPS and NESHAP w i t h  respect t o  the 

equipment covered. There i s  no duplication of e f fo r t s  required by the CTG; 

equipment covered by NSPS or  NESHAP i s  exempt from the CTG since the equipment 
is already controlled t o  a higher degree under these other programs. 

Many of the chemicals covered by the CTG a re  a l so  l i s t e d  i n  Table Z-1 ,  
Toxic and Hazardous Substances, i n  the general provisions f o r  OSHA (29 CFR 

l9lO.lOOO), and some of these chemicals a re  a1 so covered by more specif ic  
health standards under OSHA. As a consequence, the CTG and the OSHA standards 
may a f f e c t  the same equipment i n  VOC service. However, t h i s  poss ib i l i ty  also 
does not negate the need f o r  the CTG. 

Control techniques described i n  the CTG serve t o  l imi t  mass emission 
ra tes  d i rec t ly ;  OSHA standards f o r  toxic  chemicals generally do not. Under 
OSHA, control of emission sources may include substi tution w i t h  l e s s  hazardous 
materials,  process modification, worker rotat ion,  process or worker isolat ion,  
vent i la t ion controls,  o r  modification of work practices.  These controls 
reduce occupational exposures, b u t  they do not necessarily reduce the mass 
r a t e  of VOC emissions t o  the atmosphere. Relying on indirect  controls tha t  
may o r  may not reduce emissions tha t  would degrade a i r  qual i ty  would be an 
unreasonable approach t o  reducing emissions of VOC. However, i n  some 
instances,  control of emissions provided by OSHA requirements may be 
suf f ic ien t ly  effect ive t o  a1 1ow an a1 ternat ive standard (e. g. , percentage of 
valves leaking) t o  be met. Furthermore, the need f o r  CTG controls can be 



eliminated f o r  cer tain sources under spec i f ic  circumstances. For example, the 
quarterly monitoring requirement f o r  a pump seal could be eliml'nated if  the 
pump i s  equipped w i t h  dual mechanical sea ls  w i t h  a non-VOC barr ie r  f l u i d  

system/degassing reservoir  connected t o  a closed vent system. 

Comment: Several [#8; #13; #16; #21; #22] commenters recommended deletion of 
styrene-butadiene la tex from the l i s t  of processes covered by the CTG. 

Commenters pointed out the f a c t  t h a t  styrene-butadiene la tex plants ccnsis t  of 
fewer reactors  and anc i l la ry  equipment than styrene-butadiene crumb rubber 
plants ,  although the equipment i s  of a s imilar  type. Therefore, fugi t ive  
emissions should be s imilar  i n  magnitude o r  lower. Since the crumb rubber 
processes were deleted from the l i s t ,  i t  seemed appropriate t o  the commenters 
t o  delete  the la tex  rubber processes. 

Commenters fur ther  pointed out the f a c t  t ha t  the production of styrene- 

butadiene la tex  i s  l e s s  than 15 percent of the production of styrene-butadiene 
crumb rubber. This comparatively low production r a t e  was considered fur ther  
ju s t i f i ca t ion  f o r  deleting styrene-butadiene la tex from the l i s t ,  since i t  i s  
a small par t  of the to t a l  styrene-butadiene production. 

Another point made in support of deleting styrene-butadiene la tex was the 
f a c t  t h a t  most gas valves i n  styrene-butadiene plants a re  i n  vacuum service,  
so they would not be sources of fugi t ive  emissions. 

Some commenters continued t h e i r  argument tha t  neither polymer nor resin 

manufacturers a re  s imilar  t o  the chemical producers i n  SOCMI. Specif ical ly ,  a 
number of commenters s ta ted  tha t  styrene-butadiene la tex plants a re  not l i k e  
the remaining plants in SOCMI. Furthermore, the commenters said there were no 
styrene-butadiene plants i n  the SOCMI data base. The commenters, therefore,  
concluded tha t  the SOCMI data base was not representative of t h e i r  par t icular  
industry segment. 

Response: In the August 1981 dra f t  CTG, four categories of polymers and 
resins  were included f o r  coverage under t h i s  CTG: polyethylene, polypro- 
pylene, polystyrene, and styrene-butadiene latex. Other polymers and resins 
were dropped from consideration under the CTG f o r  equipment leaks of VOC pr ior  



t o  the d is t r ibut ion  of the d ra f t  CTG. EPA has also removed styrene-butadiene 
la tex  from the l i s t  of affected chemicals. Thus, t h i s  CTG covers only 
polyethylene, polypropylene, and polystyrene from the polymers and resins 
category. However, i n  the fu ture  EPA will  consider recommending RACT fo r  
equipment leaks of VOC from units producing the polymers and resins not on the 
f ina l  l i s t .  

The decision t o  drop styrene-butadiene latex from consideration a t  t h i s  
time is not based on the inappl icabi l i ty  of SOCMI data or  RACT t o  styrene- 
butadiene la tex  units.  The data base presented i n  the AID (on which the f inal  
CTG is  based) i s  comprised of data on equipment leaks of VOC i n  SOCMI. The 
data were collected from a variety of SOCMI process types and are  considered 
representative of VOC emissions from equipment found i n  chemical and polymer 
plants. The data ,  therefore,  a re  deemed applicable t o  those equipment types 
found i n  styrene-butadiene la tex  uni ts .  However, i n  order t o  allow fur ther  
consideration of the processing equipment i n  various polymer and resin 
manufacturing u n i t s ,  styrene-butadiene 1 atex (a1 ong w i t h  several other 
polymers and res ins)  a re  not included i n  the scope of t h i s  CTG.  

In addition t o  these considerations made f o r  polymers and resins ,  EPA has 
fur ther  evaluated coverage of the CTG since 'the d ra f t  document was released 
f o r  comment. Methyl tert-butyl e ther  (MTBE) i s  a re la t ive ly  new, h i g h - g r o w t h  

organic chemical t h a t  has gained prominence as a gasoline additive,  replacing 
lead-based additives.  MTBE was not produced i n  large quant i t ies  commercially 
when the SOCMI l i s t  of organic chemicals was or iginal ly  composed. Because 
MTBE is a large volume organic chemical w i t h  a high growth ra te  and because i t  
i s  produced i n  the same synthetic organic chemical plants currently covered by 

the  CTG, MTBE i s  being added t o  the l i s t  of organic chemicals covered by the 
CTG. 

A.2 ESTIMATES OF EMISSIONS, EMISSION REDUCTIONS, AND COSTS 

Comment: Commenters [#2; #5; #6; #7; #9; #13; #15; #16; #17; #18; #19; #20; 

f21; f221 objected t o  the application of fugi t ive  emissions data c:ollected i n  

petroleum ref iner ies  t o  SOCMI and polymer processes. The cornenters said that  



fugitive emissions from SOCMI are lower in terms of b o t h  leak frequency and 

mass emission rate. Several reasons for  the differences were given including 

smal l e r  unit s izes ,  lower temperatures and pressures, more expensive products, 
more toxic products, and chemicals whose leaks are self-sealing such as 

polymers. They referred to fugitive emissions data generated in SOCMI as 

evidence of the lower emissions from SOCMI processes when compared to 

petroleum refineries. Commenters said that  the data showed the differences 
between the industries and recommended the use of SOCMI data exclusively. 

Commenters [#3; #5; #9; #13; #16; #17; #20; #22] further objected t o  the 
use of refinery data on technical grounds. They cited differences i n  

calibration gases and screening instruments used i n  studies of the industry 
and differences i n  response factors o f  different chemicals as reasons that 
data generated i n  petroleum refineries should not be considered relevant to 
SOCMI . 

Response: EPA's analysis of fugitive emissions data i s  extensively documented 

i n  Fugitive Emission Sources of Organic Compounds -- Additional Information on 
Emissions, Emission Reductions, and Costs (EPA-450/3-82-010, Apr 1 1982). As 
the Additional Information Document (AID) 2 re1 ates,  EPA reviewed a1 1 avai 1 able 
fugitive emissions data from SOCMI as well as from petroleum ref neries. EPA 

determined that the best studies on which emission estimates fo r  SOCMI 
emission sources could be based were the Refinery Assessment Stu y 3 a n d  the 
SOCMI Twenty-four Unit EPA considered these data se ts  t o  show 
differences between the SOCMI data and the petroleum refinery data. The 
assessment of differences and similari t ies  between the data sets  was n o t  
clearcut. There were some apparent differences, b u t  they could not be 
explained conclusively. The differences may be due t o  factors mentioned by 
the commenters. I t  i s  impossible t o  t e l l  because there are so many variables. 
I t  seemed illogical that  on the average, identical equipment handling similar 
organic compounds would behave differently. However, EPA determined t h a t  the 
differences, as indicated by the data, were evident. Because of the 
differences, EPA decided that an adjustment of the emission factors used 
previously was warranted. 



After considering alternative approaches, EPA concluded t h a t  the best 

method of arriving a t  a complete s e t  of emission factors for equipment leaks 
was by u s i n g  leak frequencies determined in the SOCMI 24-Unit Study t o  weight 

the emission factors determined i n  the Refinery Assessment Study. The 
resulting emission factors are presented in Chapter 2. 

The technical considerations cited by the commenters refer t o  the 
monitoring instruments, calibrants,  and procedures used in the different 

studies of fugitive VOC emissions. These considerations are examined in 
detail i n  the AID. The differences i n  measurement methods and response 

factors cited by the commenters were considered by EPA and were not found 
significant.  The variabil i ty seen in repeat sampling of the same source was 

23 percent.5 This variabil i ty i s  i n  the same range as the 30 percent 

difference seen i n  response between the TLV-hexane system and the OVA-methane 
systems a t  the 10,000 ppmv action level .6 Because the variabil i ty  i n  repeat 

sampling i s  so similar t o  the differences i n  response a t  10,000 ppmv, the data 

can be used interchangeably w i t h i n  230 percent a t  the action level. 
Furthermore, laboratory experiments measuring variation i n  response 

factors fo r  a number of organic chemicals indicated that 90 percent of the 
chemicals tested had responses between 0.1 and 10. 7'899 When considered in 
analyzing leak frequencies,1° the response factor variation, however, did 
n o t  product significant changes in the overall percent leaking estimates 

resulting from the SOCMI 24-Unit Study. 
As presented i n  Section 4.1, RACT requires the use of a VOC detection 

instrument and m~onitoring method i n  accordance w i t h  EPA Reference Method 2 1  or 
an equivalent State method. An instrument reading of 10,000 ppmv i s  used as 

the definition of a leak. Soaping i s  permitted for  some sources as a 
prescreening tool ,  b u t  th is  technique, where applicable, must be :supplemented 

w i t h  instrument screening i f  leaks are indicated using soaping. Soaping i s  an 
additional element of RACT beyond that  presented in the draft CTG.  

Comment: Commenters [#9; #14; 817; 8193 disagreed with control efficiency 
estimates fo r  leak detection and repair programs presented i n  the draft CTG. 

Referring to  the ABCD model calculations, commenters said that the occurrence 



and recurrence function used to derive the B-factor was n o t  supportable and 
should be revised. They recommended a time series mode1 which could be used 
i n  calculating a B-factor. They also f e l t  that  the repair effectiveness 
(D-factor) should be lower than the figure used i n  the d r a f t  CTG. 

Response: The control efficiencies presented in the draf t  CTG for  leak 
detection and repair programs were estimated using the ABCD model. These four 
factors,  when taken together, considered the maximum emissions reduction 
potential ( A )  and accounted for  other factors such as delay of repair (C), 

emissions reduction to a non-zero emissions level ( D )  and the occurrence and 
recurrence of leaks and the number of non-repairable leaks between monitoring 
inspections ( B )  . Of these factors, the B-factor involved the most subjective 
consideration; the selection of the value fo r  the B-factor was based on the 

engineering judgement t h a t  the rates for  occurrence/recurrence/non-repairable 
leaks were non-linear with respect to monitoring interval. 

The commenters are part ial ly correct i n  s tat ing that  occurrence rates 
should be linear. Occurrence rates have been found t o  be essentially l inear 
in the studies of fugitive emissions reported in the Maintenance Study. II 

In th i s  report, the leak occurrence rate i s  'described by an exponential 
distribution model and the leak recurrence ra te  i s  described by a mixed 
distribution model, which incorporates an exponential model to  describe 
long-term leak recurrences. B o t h  models are non-linear in format. B u t ,  as 
applied to the data collected in these studies, the models result in a nearly 
linear relationship with time. In fact ,  only sl ightly non-linear leak 
occurrence and recurrence rates for  valves are noted when consider . i n g  a 
monitoring interval of one year. 

Analysis of the results  o f  the Maintenance Study led t o  the development 
of a new model describing leak detection and repair programs., This model i s  
described i n  detail i n  a Technical ~ o t e "  and i n  the AID. The Leak 
Detection and Repair (LDAR) model i s  based on a s e t  of recursive equations 
describing leaks from equipment in terms of four categories: 



( I )  Nonleaking equipment (screening < action 1 eve1 ) , 
(2) Leaking equipment (screening -> action level ) , 
( 3 )  Leaking equipment which cannot be repaired on-1 ine and are 

awaiting a process u n i t  shutdown for  repair, and 

(4 )  Repaired equipment that  exhibit early leak recurrence. 
Three emission rates describe these four categories; a single emission rate i s  
used t o  describe equipment i n  the l a s t  two categories l is ted.  

In describing these various categories, the LDAR mode1 requires more 
information than the ABCD model. This information includes repair 
effectiveness, emissions reduction for  successful repair,  and em.issions 
reduction for unsuccessfu1 repair. These data are available for  pumps in 
l ight  liquid service and for  valves i n  gas and l ight  liquid service; thei r  
selection i s  detailed i n  the AID and summarized i n  Chapter 3. 

The LDAR mode? i s  the preferred predictor of leak detection and repair 
effectiveness where the detailed information i s  available because the 
resulting estimates are based on experimental data rather than engineering 
judgment alone. B u t  the ABCD model remains a viable method of e~~timating the 
effectiveness of programs for  equipment types for  which these data are not 
available. To refine the ABCD estimate for  such equipment types, the results 
o f  the LDAR model for  comparable equipment types may be applied. For example, 
detailed leak occurrence and repair data have not be generated for  safety/ 
re l ief  valves i n  gas service. By comparing LDAR results t o  ABCD results for 
valves i n  gas services, the ABCD results for  safetylrelief valves can be 
adjusted to  yield a refined estimate for  leak detection and repair programs 

applied to  safety/rel ief  valves. The AID discusses th is  refinement procedure 
for  safety/relief valves i n  additional detail .  This i s  the same approach 
taken i n  estimating the effectiveness of leak detection and repair for 

acompressors. 

a~ffect iveness l= ABCDl x (LDAR E f f e c t i v n e s ~ ) ~  

For safety/relief valves in gas service, comparisons were made with results 
for valves i n  gas service. Comparisons to pumps were used t o  adjust ABCD 
results  f o r  compressors due to similari t ies  in seal ing mechanisms ,, 



Comment: Two commenters [#9; #I41 specifically cited fugitive emission 

testwork in supporting thei r  comments on the occurrence rate and recurrence 
rate assumed in computing the control efficiency of leak detection and repair 

techniques. One commenter said that  for  valves the occurrence rate varies 
w i t h  the leak frequency and that  the data i n  the SOCMI studies are biased t o  
the high side of the leak frequency spectrum. Recurrence of leaks was 

estimated, according t o  the commenter, using an extremely sparse data s e t ,  
resulting in a recurrence rate of questionable u t i l i t y .  To support the same 
claims, the other commenter cited values determined in a fugitive emission 
study in a high density polyethylene plant. 

Response: Occurrence and recurrence of leaks was embodied i n  the 0-factor of 
the ABCD model for  fugitive emissions. An improved model, the LDAR model, i s  
now the basis fo r  estimates of emissions and emission reductions for  valves 
and pumps operating under leak detection and repair programs. However, the 
LDAR model requires data which are unavailable for  some other equipment types. 

As discussed in the previous response, the LDAR model i s  used i n  conjunction 

w i t h  the ABCD mode1 for  those sources (compressors, safety/rel i.ef valves) . 
The inputs used for  occurrence and recurrence i n  the LDAR for  pumps and 

valves were documented and explained i n  detail in the AID. EPA chose the best 
values avai 1able for  these input parameters. Occurrence rate estimates for  
valves were available from two studies. Fi rs t ,  the Maintenance Study had 
occurrence rate estimates developed from tes t s  i n  three SOCMI processes. 
Estimates were presented fo r  each type of process (vinyl acetate, cumene, and 
ethylene) and by service (gas, l ight  l iquid).  An overall estimate for  a l l  

units was also developed. Second, the A1 1ied HOPE s tudy13  presented 
occurrence rate estimates for  valves in a high density polyethylene unit. Due 
to some inconsistencies noted i n  th is  study and  due to  the broader range of 
processes covered by the Maintenance Study, occurrence rates generated i n  the 
Maintenance Study were considered to  be the best available estimates of 
occurrence rates for  valves. Because the confidence intervals for  the 
occurrence rates for  individual process units showed substantial overlap 
( i .e . ,  the occurrence rates for  the process units were not significant 



different) ,  the overall 30-day occurrence rate of 1.3 percent was selected as 
an i n p u t  t o  the LDAR model, The Maintenance Study showed that about 14 
percent of a l l  repaired valves started t o  leak again within 5 days of repair. 
The only other recurrence rate data i s  from the Allied HDPE Study. However, 
that  study does not provide information for  early failures. Therefore, early 
leak recurrence rate data from the Maintenance Study were used for input t o  
the model. 

As shown i n  the AID, the only occurrence rate data available for  pumps 
are from the Maintenance Study. This occurrence rate was adjusted t o  account 
fo r  pump seal replacement which normally occurs. The resulting 30-day 
occurrence rate input is 3.4  percent. Because leaking pump seals are usually 
taken off-line and replaced w i t h  new seals ,  a successful repair rate of 
100 percent was used, and the early leak recurrence rate was taken as 0. The 
leak recurrence rate equals the leak occurrence rate. 

Comment: Several comments [#3; #4; #6; #9] were received regarding the 
estimated costs associated w i t h  RACT requirements. Several comments concerned 
increased cost effectiveness estimates resultant from increased costs and 
decreased emission reduction estimates. One commenter stated that the capital 
costs estimated for  RACT d i d  not include the costs of in i t i a l  survey 
inspections and repair. Other cornenters f e l t  that moni to r ing  time estimates 
fo r  valves were underestimated and that th i s  time d i d  not include preparation 
time and travel time between sources. Another commenter cited several causes 
of the "unrealistic" cost estimates: a low interest  rate, a low overhead 
charge, and an underestimate of valve size. 

Response: The costing methodology for  controlling equipment leaks of VOC was 
reviewed i n  detail  i n  the AID. Costing techniques and cost assumptions were 
discussed for  equipment control techniques as we11 as for  leak detection and 

repair programs. The methodology presented in the AID has been applied t o  the 
cost estimates presented i n  Chapter 5. The revised estimates of costs are 
higher than those presented in the draft  CTG. The annualized costs of RACT 
f o r  model u n i t  B presented i n  Table A-2 result from use of these assumptions. 



- - - -- - -- - - 

TABLE A-2. COSTS FOR COMPONENT TYPES I N  MODEL UNIT B 

Annual i zed  Annual Net To ta l  VOC Cost 
Number O f  Cost Beforg Recovery Annual i z e i  Reduction Ef fec t i veness  

Component Components C r e d i t  ($) C r e d i t  ($ )  Cost ($ )  (Mglyr)  ( $/Mg 

b
Pumps ( L i g h t  L i q u i d )  29 6,670 1,750 4,920 4.08 1,200 

Va 1  ves 

Gas Service 402 3,670 5,400 (1,730) 12.6 (140) 

L i g h t  L i q u i d  Service 524 4,650 6,140 - (1,490) 14.3 (100) 

Safety/Rel i e f  Valves 4 2 1,130 7,260 (6,130) 16.9 (360 

Open-ended ~inesC 415 5,560 2,650 2,910 6.18 470 

Compressors 2 890 560 330 1.31 250 
-

P+ TOTAL UNIT (Without 1,414 22,570 23,760 ( 1,190) 55.4 (21) 
w Instrument Cost) 

TOTAL UNIT (Wi th 1,414 28,050 23,760 4,290 55.5 77 
Instrument Cost) 

aDoes no t  inc lude cos t  o f  mon i to r ing  instrument,  un less o therw ise  noted. 

b ~ h en e t  cos t  associated w i t h  monthly mon i to r ing  o f  pumps i s  lower than t h e  n e t  c o s t  shown f o r  
q u a r t e r l y  mon i to r ing  o f  pumps. The lower ne t  cos t  associated w i t h  monthly mon i to r i ng  r e s u l t s  
from higher  emission reduct ions and, there fo re ,  h ighe r  recovery c r e d i t s .  The f o l  lowing c o s t  
f igures  a re  app l i cab le  t o  monthly mon i to r ing  f o r  pumps: 

Annualized cos t  before c r e d i t  = 8,439 ' 

(gross cos t )  ($ )  
Emission reduc t ion  (Mg/yr) = 7.6 
Annual recovery c r e d i t  ( $ )  = 3,277 
Net annualized cos t  ($ )  = 5,162 
Cost ef fect iveness ($/Mg) = 680 

LCost f o r  caps on l i n e s  only. Not monitored under RACT. 



Also, the cost effectiveness, or the rat io of the annualized control cost t o  
the emissions reduction achieved, i s  presented i n  Table A-3, along w i t h  the 
estimated control efficiency of each selected RACT. Although these costs are 
higher, they are reasonable costs and cost effectiveness of c:ontrol. 

As i n  the draft CTG, where leak detection and repair programs have been 
selected as RACT, the cost of the in i t i a l  screening and repair of leaking 
equipment components has been capitalized. These costs are assumed t o  be 
amortized a t  10 percent interest  over a ten year period (a 2-year period i s  
used fo r  replacement seals).  A six-year amortization period was used for  
capitalizing monitoring instruments. The 10 percent interest rate used i s  
conservative i n  that  i t  represents a real rate of return a f te r  ta>c:es and not 
merely a typical interest  rate. 

The monitoring time estimates for  valves were examined in the AID. The 
2 man-minutes per valve monitoring time used was based on information providecl 

by Exxon Company, USA. '~ I t  i s  a process unit-wide average value and i s  the 
most reasonable estimate available i n  the absence of data t o  the contrary. 

The 40 percent overhead rate was found to be low by some comrrlenters who 
suggested 100 percent would better reflect  an overhead charge. The labor 
charge of $18 per hour includes a 40 percent charge for  labor-related adminis- 
t ra t ive  and overhead costs. An additional 40 percent rate i s  applied t o  the 
$18 per hour rate to account for  the administrative and support costs 
associated w i t h  implementation of RACT. These two charges taken together 
amount to a cumulative 96 percent total  overhead charge rate. 

A one-inch valve size was selected as the basis of the capital costs for 
control of open-ended lines. A survey of the data on which the model units 
were based showed that  approximately 92 percent of the valves in the process 
units surveyed were two-inch diameter or smaller. Moreover, the one-inch 
valve size was used t o  estimate the cost of controlling open-ended lines only. 
The costs of control1 i n g  emissions from open-ended 1 ines are based on 
instal l ing a second valve. Plugs, caps, o r  blind flanges are also expected t o  
be used to control open-ended lines; the costs of these materials are sPmilar 
or less than the costs of one-inch valves. In most cases, therefore, the 
control cost based on these equipment would be much lower t h a n  estimated for  
use of a second valve. 





A.3 RACT SELECTION, PROVISIONS, AND EXEMPTIONS 

Comment: Commenters [#4; #5; #9; #14; #I91 called the 2 percent good 
performance level arbitrary and said that i t  was too low for RACT. Values 
offered as more rea l i s t i c  levels o f  good performance were 4 percent and 10 t o  
12 percent. I t  was also recommended that  f lexibi l i ty  be offered plants i n  

set t ing good performance levels. 

Response: As discussed i n  previous responses and in Chapter 3 ,  estimating the 
effectiveness of leak detection and repair i n  reducing VOC ernissisns resulting 
from equipment leaks has been faci l i ta ted  for  some equipment types by the LDAR 

model. The LDAR mode1 has been used to examine the costs and effectiveness of 
leak detection and repair for  valves exhibiting varying in i t i a l  leak frequen- 

cies (see Section 3.2.1). As shown i n  Figure 3-1, the cost effectiveness of 
quarterly leak detection and repair f o r  valves become unreasonable around 
I percent leaking in i t i a l l y  i n  a process u n i t .  As discussed in Chapter 3, a 
performance level of 2 percent leaking would ensure that most units would be 
achieving around 1 percent leaking. Therefore, an alternative to periodic 
leak detection and repair for  valves could be a performance level of 2 percent 

leaking i n  a process u n i t .  
The selection of a performance level based on the percentage of valves 

leaking was not a question of technical achievability of such a performance 
level. The selection was based on the h i g h  cost effectiveness associated with 
routine (quarterly) leak detection and repair of valves i n  model units 
exhibiting low leak frequency. This type of alternative standard n o t  only 
allows low-leak units an exemption from routine monitoring where i t  i s  n o t  
cost-effective, b u t  i t  also provides an incentive t o  units exhibiting higher 
leak frequencies to at tain the performance level by means of installing better 
equipment or improving the i r  current maintenance practices. 

In addition, skip-period monitoring plans, discussed i n  Section 3.2.2,  

may provide another mechanism for achieving a performance level a t  minima1 
monitoring. Under such plans, monitoring requirements can be minimized for 
individual process units t h a t  seek t o  maintain a given performance level of 
percent of valves leaking. 



Comment: One commenter f#20] stated tha t  the CTG should relate only t o  photo-

chemically reactive VOC. And pr ior i t ies  should be established to control only 
those substances determined t o  be photochemically reactive based on the 
documented differences in photodegradation rates and ozone yield of various 

organic compounds. Other comments [#5; #9] referred t o  the definition of VOC 

given in the proposed NSPS. One commenter stated that  the definition included 
nonphotochernical1y reactive organic compounds that do not contribute t o  ozone 
formation. .Another commenter f e l t  that  the definition should be clarif ied and 

rely on Reference Method 21 in determining i f  a compound should be considered 
a VOC. Moreover, he f e l t  that  the limitations of the detection instruments 
should be accounted fo r  i n  the definition of VOC. 

Response: Volatile organic compounds (VOC) are any organic compounds which 

participate in atmospheric photochemical reactions. A t  present, the 
Administrator has identified only the following organic chemicals as 
nonreactive organic chemicals: 

e methane 
e ethane 

1 , l , l - t r ichl  oroethane 
o methylene chloride 
a tr ichl  orofluoromethane 
e d i  ch1 orodi f l  uoromethane 
e chlorodifl uoromethane 
e t r i f l  uoromethane 
o t r ichl  orot r i f l  uoroethane 
a dichlorote t raf luoroethane 

chl oropentafluoroethane 
The RACT requirements discussed i n  th is  CTG are applicable to  equipment t h a t  

are "in VOC service," which i s  defined as containing a t  leas t  10 percent VOC 

by weight. In determining whether a piece of equipment i s  "in VOC service," 
the organic chemicals l i s t ed  above as nonreactive organic compounds may be 
excluded from the total  VOC determined by the appropriate reference methods. 



The definition of "in VOC service" i s  a means of determining i f  a piece 
of equipment i s  subject to RACT requirements. Once the determination i s  made 
that  a piece of equipment i s  "in VOC service," the requirements of RACT stand 
alone and do not rely on the defini tioq of VOC. 

Comment: Severil commenters [#5; #9; #10; #20] took exception t o  the 
selection of 0.3 kPa as the vapor pressure breakpoint separating l ight  liquid 
and heavy liquid services. They f e l t  th is  selection was arbitrar-y and that 
other choices would have more relevance t o  the chemical industry. The 
cornenters presented alternative choices based on: 

(1) the vapor pressure a t  20°C corresponding t o  the concentration 
equivalent of the leak definition (action level ) ; 

(2) the s p l i t  between gasoline and kerosene (1.5 psia or 10 percent of 
the ASTM dis t i l l a t ion  p o i n t ) ;  and 

(3)  the vapor pressure a t  operating conditions (with l ight  liquids 
defined below the vapor pressure of 760 mm Hg a t  operating 
conditions). 

Response: EPA's analysis of fugitive emission rates and vapor pressures has 
shown that  substances w i t h  vapor pressure of 0.3 kPa and higher have 
significant emission rates while those w i t h  lower vapor pressures are not as 
significant.  This vapor pressure (0.3 kPa) represents the spl i t  between 
kerosene and naphtha and i s  the criterion used by EPA to  distinguish between 
l igh t  liquid and heavy liquid substances. The s p l i t  was made to  concentrate 
ef for t  i n  a leak detection and repair program on the sources w i t h  the largest 
potential to  leak. 

Coment: Various comments [#6; #I81 dealt with the selection of 10,000 ppmv 

as the leak definition. One commenter f e l t  10,000 ppmv was a satisfactory 
leak definition fo r  a11 sources, except valves in gas/vapor service. He 
recommended 100,000 ppmv for  gas valves. Another commenter suggested t h a t  
100,000 ppmv should be used f o r  a l l  sources based on an improved cost 



effectiveness.  The commenter s ta ted  tha t  the control eff ic iency of leak 
detection and repair  techniques would be nearly the same f o r  lea2 defini t ions 
of 100,000 and 10,000 ppmv. Other commenters f e l t  t ha t  10,000 ppmv was too 
low a leak defini t ion and t h a t  the def ini t ion shou d be based on a mass 
emission r a t e  equivalent. 

Response: One consideration i n  select ing 10,000 p mv as the leak .def ini t ion 
f o r  equipment leaks of VOC was the monitoring instrument charac ter i s t ics .  
Data on which the CTG i s  based were collected using hydrocarbon detectors tha t  
a re  readily available.  These instruments provide a d i r ec t  measurement of 
organics concentrations up t o  10,000 ppmv; in order t o  measure higher 
concentrations w i t h  the instruments most commonly used, additional care and 
cal ibrat ion fo r  devices such as d i lu t ion  probes are  required t o  obtain 

r e l i ab le  resu l t s .  And as a r e s u l t ,  additional costs a re  associated w i t h  

measuring concentrations higher than 10,000 ppmv. Although instruments tha t  

d i r ec t ly  measure higher concentrations of organics may be available i n  the 
future,  the monitoring requirements a re  based on the l e a s t  complicated and 
best established portable hydrocarbon detection technique currently available.  

Table A-4 presents a summary of the percent of sources screening above 
the action level (leak def in i t ion)  f o r  various action levels  (an indication of 
the number of leaks) and percent of mass emissions a t t r ibutable  to  these 
action levels  f o r  valves. Analysis of the r e su l t s  from the Maintenance Study 
demonstrates tha t  a s igni f icant  quantity of mass emissions would be detected 
w i t h  an action level of 10,000 ppmv instead of 100,000 ppmv f o r  the SOCMI 
sources tes ted.  In addition, an analysis of leak detection and repair  
programs based on 10,000 ppmv and 20,000 ppmv action levels  indicate tha t  
improved cost  effectiveness and greater  emissions reduction i s  associated w i t h  

the 10,000 ppmv program.15 EPA sees the opportunity t o  control these leaks 
as  a s igni f icant  opportunity f o r  cost-effective emission control. 

Comment: The monitoring requirements of the d r a f t  guidelines were said to  be 
overly r e s t r i c t i v e  and excessive [#3; #6; #9; #l8]. Several commenters 
recommended annual monitoring instead of the quarterly scheme presented i n  the 



TABLE A-4. SUMMARY OF PERCENT OF SOURCES DISTRIBUTION CURVE2 AND 
PERCENT OF MASS EMISSIONS CURVES AT VARIOUS ACTION LEVELS 

Percent of Sources Screening Above b Percent of Mass Emissions Attribetable 
to  Sources Screening Above ' 

10,000 20,000 40,000 100,000 10,000 20,000 40,000 mo ,000 

Valves 
Gas 

Ethyl ene 15 12 10 7 94 90 84 71 

Cumene 16 '13 10 6 94 89 83 69 

Vinyl Acetate 3.7 2.8 2 .O 1.2 90 84 77 62 

Light Liquid 
Ethyl ene 26 22 18 13 89 83 75 60 

Cumene 12 9 6 4 80 71 61 45 

Vinyl Acetate 0.2 0.1 0.1 0 25 16 10 4 

Pump Seals 
Light Liquid 

Ethylene 30 24 18 12 96 92 86 73 

Cumene 14 11 8 5 89 83 75 61 

Vinyl Acetate 1.7 1.O 0.5 0.2 67 5? 46 31 

a ~ u r v e s  are based on models derived from data collected during 24-unit SOCMI study. 
h 
"Screening values in ppmv. 

'~hese values were based on the original leak ratelscreening value correlations presented in the 
Maintenance Study and have not been changed to re f lec t  the new correlations developed in the 
Technical Note on the revision of SOCMI emission factors. Based on a comparison of empirical 
data, these values are not expected to  change significantly. 



draft  CTG. They based the i r  recommendation on improved cost effectiveness of 
an annual monitoring plan. One of these comments suggested that for  valves 
monitoring frequency could be increased for  units where annual monitoring 
fa i  1 ed to  achieve an a1 lowabl e percentage of valves leaking. 

Response: Section 4.1 presents RACT for  equipment leaks of VOC in synthetic 
organic chemical and polymer manufacturing pl ants. RACT procedures i ncl ude 
quarterly leak detection and repair of pumps i n  l ight  liquid service, valves 

i n  gas service, valves in l ight  liquid service, safety/relief valves in gas 
service, and compressors. However, s ta tes  may choose t o  implement monthly 
monitoring for pumps because the cost effectiveness i s  more at tract ive than 
the cost effectiveness for  quarterly monitoring. RACT also includes instal la-  
tion of plugs, caps, blind flanges, etc.  for  open-ended lines. The environ- 
mental impacts of RACT are presented for  model units i n  Chapter 4 and the cost 
impacts are given for model units i n  Chapter 5. The costs, emission 
reductions, and cost effectiveness of RACT are reasonable. 

Alternative programs for monitoring valves are also allowed as RACT 
requirements. Under such programs, RACT can be met by meeting a performance 
level of 2 percent leaking i n  a process u n i t .  This provision allows specific 
programs to be tailored t o  individual process units,  provided an annual 
performance t e s t  demonstrates 2 percent or less leaking. Another alternative 
program for valves allows implementation of skip-period monitoring techniques; 
these programs are also discussed in Chapter 3. Either of these approaches 
has the potential to reduce monitoring frequency and cost of valve leak 
detection and repair i n  individual process units. 

Quarterly leak detection and  repair has also been retained as the basis 
of RACT for safety/rel ief valves in gas service (see response t o  comment l a te r  
in th i s  appendix) and for  compressors. Since RACT applies t o  existing 
compressors, EPA believes additional provisions should be considered for 
compressors. Leak detection and repair may n o t  always be an  effective 
technique for  compressors. For instance, leak detection and repair i s  not 
applicable i f  the compressor seal cannot be repaired below the action level 



(10,000 ppmv) or cannot be repaired on-line ( i .e., the seal can on1,y be 
repaired d u r i n g  a process u n i t  shutdown). If  leak detection aqd repair i s  n o t  
applicable t o  an existing compressor, equipment should be instal led as the 
control technique. An example of the equipment t o  be used i s  a mechanical 
seal system w i t h  a non-VOC barr ie r  f lu id  and degassing reservoir connected to  
a control device (e.g., f l a r e ) .  Another example of equipment i s  a seal area 
enclosure tha t  is vented t o  a control device. In some instances, neither leak 
detection and repair  nor equipment are feasible  due t o  prohibitive costs or 
safety considerations. Under these circumstances, a waiver from the RACT 

requirements could be considered on a case-by-case basis. 

Comment: Referring t o  comments submitted on the NSPS, commenters [#16; #17; 

#21; #22] stated t h a t  emissions and emissions reduction potential were lower 
than presented because of the current use of f l a re s .  They c i ted  a study of 
f l a r e s  by Siege1 t o  support t h e i r  contention tha t  f l a r e s  can achieve 99t 
percent destruction of VOC. 

Response: Flares have not been presented i n  the CTG as a control device f o r  
destroying VOC collected from various sources. The CTG focuses on the 
application of leak detection and repair  fo r  reducing emissions rather than 
equipment. As the commenters s t a t e ,  however, f l a re s  are effect ive i n  

eliminating VOC emissions f o r  cer tain equipment types. For example, VOC 

emitted through the sea t  of a safe ty / re l ie f  valve are effect ively eliminated 
if the  discharge of the safe ty / re l ie f  valve i s  vented to  a control device, 
such as  a f l a re .  Where f l a r e s  a re  used to  control VOC emissions from 
sa fe ty l r e l i e f  valves, there  i s  greater  potential f o r  emissions reduction from 
the  uncontrolled leak r a t e  than can be achieved through leak detection and 
repa i r  techniques. Flares are  also e f fec t ive  in eliminating V O C  emissions 
from pump sea ls  and compressor seals  when used i n  combination with mechanical 
sea l /bar r ie r  fluid/degassing reservoir systems. Thus, f l a r e s  are  a1 lowed for  
control of equipment leaks from pumps, compressors, and sa fe ty l r e l i e f  valves 
i n  Lieu of instrument monitoring. 



Comment: Commenters [#7; #9; #lo;  #I51 noted that EPA had made allowances for 
inaccessible and unsafe-to-monitor valves. However, they asked that further 


consideration be given to exempting unsafe-to-monitor and inaccessible valves 


completely from periodic monitoring requirements. 


Res~onse: EPA's view is that inaccessible and unsafe to monitor valves should 


be monitored as often as practicable because of the potential for finding 


leaks and reducing emissions. EPA does not consider annual monitoring or 

monitoring at shutdown to be an unreasonable burden for inaccessible and 


unsafe to monitor valves. However, as indicated in Section 3.3.1, the 

difficulties of monitoring inaccessible and unsafe to monitor valves should be 


considered. For example, difficul t-to-moni tor valves might be exempted from 


routine quarterly monitoring provided they are monitored annually. The extent 


of the consideration is left to the discretion of the state and local agencies 

administering regulations based on leak detection and repair programs. 


Comment: Two commenters [#4; #7] expressed concerns with different aspects of. 
safety/relief valves. One commenter felt that monitoring of safety/relief 

valves was unwarranted since serious injury could result if a safety/relief 


valve should relieve while being monitored. The commenter said that such 


monitoring presented an undue safety hazard to personnel. Another commenter 


discussed the use of block valves upstream of safety/relief valve. Acknow-


ledging their existence in the industry, the commenter stressed that such 

valves are typically locked open. Furthermore, in his plant, only authorized 


personnel could unlock this kind of block valves and the personnel must remain 

with the block valve until it is again locked open. 


Response: €PA has examined the monitoring requirements for safety/relief 

valves in gas service and does not consider the quarterly monitoring require- 

ments to be burdensome or unwarranted. Safety/relief valves are routinely 


inspected as a part of normal safety and maintenance procedures to ensure the 

set-pressure is correct. The quarterly monitoring requirement of RACT may 

increase the frequency of this ordinary monitoring practice, but the 




precautions taken d u r i n g  current safety/rel ief  valve inspections a re  expected 
t o  be used during quarterly monitoring. 

The in t en t  of the  RACT selected f o r  safety/rel ief  valves i s  t o  eliminate 
the  large amounts of VOC t h a t  can be emitted through the valve i f  i t  does 
not sea t  properly a f t e r  an overpressure release.  Therefore, as part  of any 
emissions reduction program fo r  safety/rel  i ef valves , EPA be1 ieves tha t  
monitoring should follow every overpressure r e l i e f  w i t h i n  5 days of the 
r e l i e f .  This i s  t o  ensure the valve has reseated properly. 

EPA a l so  considered the existence of current systems i n  use in the 

industry. For example, many sa fe ty l r e l i e f  valves a re  already connected to  
closed vent systems (e.g., f l a r e  headers) f o r  safe  disposal of emergency 
release gases. Under such a system, there would be no required monitoring. 
Some process u n i t s  do have block valves ins ta l led  upstream of safe ty / re l ie f  
valves, as  one commenter described. While t h i s  i s  not recommended practice,  
i t  i s  an acceptable procedure under engineering standards. An improvement 
over this arrangement i s  the use of a Y-valve w i t h  parallel  r e l i e f  systems. 
T h i s  arrangement ensures a safe ty / re l ie f  system i s  in-service a t  a l l  times and 
a1 lows ready repai r of one of the safety/rel  i ef valves. 

Comment: The 15 day interval allowed f o r  delay of repair  was said to  be too 
short ,  espec-ially i n  those cases where repair  parts had to  be ordered [#4; 
#9]. One commenter sa id  t h a t  30 t o  45 days should be allowed i n  such cases t o  
obtain par t s ,  And i n  commenting on the NSPS, cornmenters requested a delay i n  

repa i r  t o  the next process u n i t  shutdown fo r  repair where parts had to  be 
ordered. This would provide time to  obtain repair  materials and t o  schedule 
maintenance work. 

Response: Delay of repa i r  f o r  leaking sources can s ignif icant ly impact 
emission reductions achievable under leak detection and repair  programs. EPA 
expects most on-line/in-place repairs  to 'be  effected quickly. The require- 
ments of RACT allows a 15-day repair  interval t o  provide time for  those 
techpically feas ib le  repairs  to  be made; a 15-day interval provides ample time 
f o r  such repairs  without sacr i f ic ing  a large amount of emissions reduction. 



For the remaining leaks that are not technically feasible on-line or in-place, 

delay of repair is allowed to the next process unit turnaround. 


Comment: Several commenters [#6; #lo; #14] objected to the statement that 


State enforcement officers might request a unit with an excessive numbers of 


leaks to shutdown before their scheduled shutdown. They said that shutdowns 


could cause more emissions than allowing the leaks to continue and that the 


shutdowns could result in excessive energy use. 


Response: The intent of requesting a process unit shutdown for repair of an 


excessive number of leaks is to promote the use of sophisticated repair 


techniques (such as sealant injection) in process units with demonstrated 


excessive leaks. Certainly, any decision to request a process unit shutdown 

for repair of an excessive number of leaks prior to a scheduled shutdown must 


be carefully considered, taking into account the potential costs of an early 


shutdown. Similar provisions for early shutdown have previously been 


presented in a CTG model rule for petroleum refining fugitive VOC emissions 

(EPA-450/2-79-004). In 1ieu of requesting an unscheduled process unit shut- l6 

down to repair an excessive number of leaks, State and local agencies may 


consider including specific provisions for delay of repair of various equip- 

ment types. . Under this approach, a delay of repair beyond the repair interval 

(15 days) would only be allowed if repair is technically infeasible without a 

process unit shutdown and if spare parts for repair have been depleted (after 


being sufficiently stocked). Records of the reasons for delay of repair could 

then be used to aid State enforcement officers in determining compliance. 


Comment: Several comments [#5; #6; #9; #12; #14; #I83 were received asking 

for exemptions. Exemptions were requested for small production quantities, 

for units with few fugitive emissions sources, and for small diameter lines 

and valves. 


Resp-onse: State and local control agencies may wish to include exemptions 

for plants or process units. Exemptions would most likely be designed to 




prevent high cost  effectiveness ra t ios  fo r  VOC control. As discussed in 
Chapter 3,  such exemptions might be based on quant i t ies  of l i gh t  1 i q u  id and 

gaseous VOC processed. An exemption based on the number of equi pment compo-
I 

nents i n  a process uni t  i s  another poss ib i l i ty ,  b u t  i t  i s  more appropriately 
addressed i n  terms of quantity of l i g h t  l iquid and gaseous VOC processed. 
Other suggested exemptions are for  equipment i n  vacuum service and for  process 
uni t s  processing only heavy l iquids or  non-VOC. EPA has no documentation of 
fugi t ive emission ra tes  varying w i t h  l i n e  s ize.  Thus, there i s  no jus t i f i ca -  
t ion  f o r  an exemption from monitoring requirements based on l ine  s ize.  

Comment: The recordkeeping and reporting requirements of the d ra f t  CTG were 1 
said t o  be excessive [#3; #9; #16]. Further, the time estimated to  handle 
these tasks was found to  be insuff ic ient .  One commenter f e l t  t ha t  tagging and 

logging a l l  leaks was unjust i f ied and cost-ineffective,  especially where 
on-the-spot repairs  a re  successful. Another commenter, however, s ta ted t h a t  I 

the d r a f t  CTG did not provide any discussion of the reporting and record- 
keeping requirements. 

Response: EPA sees no way of implementing and administering leak detection , 

and repa i r  programs without some recordkeeping. The level of reporting and 
recordkeeping the  s t a t e  and local a i r  pollution agencies will require has not 
been discussed i n  the CTG. However, an allowance was made for  recordkeeping 
and reporting i n  the cost analysis.  

1 

Tagging and logging equipment tha t  cannot be repaired on-'Iine/in-place i s  
an ef fec t ive  means of handling those components tha t  must await a process unit  
shutdown f o r  repair .  Such recordkeeping i s  a necessary tool i n  establishing 
a l t e rna t ive  leak detection and repair  programs, such as a percent leaking 
requirement or  a skip-period monitoring plan. Furthermore, t h i s  type of 
recordkeeping would be beneficial t o  State  enforcement of f icers  considering a 
request of unscheduled process u n i t  shutdown fo r  repair  o f  an excessive number 
of leaks. For these reasons, records should be maintained of a l l  leaks. I n  

Ithe ,case of effect ive on-the-spot repa i r ,  tagging i s  n o t  considered productive 
f o r  the quarter ly  leak detection and repair  programs selected as RACT; fo r  the ! 

reasons c i t ed  above, however, maintaining records i s  necessary. 
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APPENDIX B 

This appendix contains le t ters  received commenting on the draft control 
techniques guidelines document for fugitive emissions from synthetic organic 

chemical, polymer, and resin manufacturing plants. Twenty-two letters were 
received from industry representatives and trade groups. Table B-1 contains 

a l ist ing of the commenters and their affi l iat ions.  



TABLE B-1. 


Comment No. 


LIST OF COMMENTERS AND AFFILIATIONS 


Commenter and Affiliation 


Mr. W. M. Reiter, Corporate Director 

Corporate Environmental Affai rs 

Allied Corporation 

P.O. Box 2332R 

Morristown, New Jersey 07960 


*EPA response attached. 


Mr. Henry L. Ramm 

Environmental Engineer 

Government and Regulatory Affairs Dept. 

Rohm and Haas Company 

Independence Ma11 West 

Phi lade1 phia, Pennsylvania 19105 


Mr. 0. E. Park, Director 
Environmental Affairs 

Ethyl Corporation 

P.O. Box 341 

Baton Rouge, Louisiana 70821 


Mr. J. J. Moon, Manager 

Environmental and Consumer Protection 

Division 


Phillips Petroleum Company 

Bartlesvi11e, Okl ahoma 74004 


Mr. John T. Barr 

Air Products & Chemicals, Inc. 
Box 538 

Allentown, Pennsylvania 18105 


Mr. J. C. Edwards, Manager 

Clean Environment Program 

Tennessee Eastman Company 

Eastman Kodak 

Kingsport, Tennessee 37662 


Mr. Allen R. Ellett, Environmental 

Specialist 


Environmental Affairs and Product Safety 

The Standard Oil Company 

Midland Building 

Cleveland, Ohio 44115 
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Comment No. 
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LIST OF COMMENTERS AND AFFILIATIONS (continued) 

Commenter and Af f i l i a t i on  

Mr. James W .  Lewis, Manager 
Special Environmental Projects  
The BF Goodrich Company 
Chemical Group 
6100 Oak Tree Boulevard 
Cleveland, Ohio 44131 

Mr. A.  H .  Nickolaus 
Texas Chemical Council 
1000 Brazos , Sui te  200 
Austin, Texas 78701 

Mr. F. M .  Parker, Environmental Coordinator 
Chevron U.S.A., Inc. 
575 Market S t r e e t  
San Francisco, Cal i fornia  94105 

Mr. H .  R. Norsworthy, Manager-Manufacturing 
Synpol , Inc. 
P.O. Box 667 
Port  Neeches, Texas 77651 

Mr. R .  B. Tabakin, Manager 
Environmental Affai rs  
American Cyanamid Company 
One Cyanamid Plaza 
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Mr. E. J. Burkett ,  Manager 
Corporate Environmental Engineering
The Goodyear T i r e  & Rubber Company 
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Mr. W .  F. Blank, Manager 
Pol lut ion Control 
Corporate Environmental Affai rs  
A1 1 i ed Chemical 
P.O. Box 2332R 
Morristown, New Jersey 07960 

Mr. Thomas V.  Malorzo 
Senior Regulations Analyst 
Diamond Shamrock Corporation 
717 North Harwood S t r e e t  
Dallas,  Texas 75201 



TABLE B-1 . LIST OF COMMENTERS AND AFFILIATIONS (Continued) 

Comment No. Commenter and Af f i l i a t i on  

Mr. A. H. King, P.E. 
Environmental Consul t a n t  
The Firestone Ti re  & Rubber Company 
1200 Fi restone Parkway 
Akron, Ohio 44317 

Mr. R .  W .  Fourie, Manager 
Environmental Programs, Shell Oil Company 
One Shell Plaza 
P.O. Box 4320 
Houston, Texas 77210 

Mr. William P. Gulledge 
Manager, Environmental /Scient i f  i c  Programs 
Chemi ca1 Manufacturers Association 
2501 M S t r e e t ,  N.W.  
Washington, D.C. 20037 

Mr. Steven A. Tasher 
Legal Department 
E.I. du Pont de Nemours & Cornpan:y, Inc. 
W i  1m i  ngton , Del aware 19898 

Mr. C. D. Malloch 
Regulatory Management Director 
Monsanto Company 
800 N .  Lindbergh Boulevard 
S t .  Louis, Missouri 63166 

Mr. Bonner L.  LaFleur, Chairman 
Environmental Impact Committee, Southern 

Rubber Group 
P.O. Drawer 1361 
Lake Char1 es  , Loui s i ana 70602 

Mr. M. J .  Rhoad 
Managing Director 
International  I n s t i t u t e  p f  Synthetic 

Rubber Producers, Inc. 
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Allied Corporation 
Corporale Environmental Affairs 
P.O.Box 2332R 
Mornstown, New Jersey 07960 

December 23, 1981 

Mr.  Don R. Goodwin, D i r e c t o r  
Emi s s i o n  Stdnda rds  and Eng ineer ing  D i  v i  s i o n  (MD-13) 
O f f i c e  o f  A i r  Q u a l i t y  P lann ing  and Standards 
U . S. Envi ronmental P r o t e c t i o n  Agency 
Research T r i  angl e Park, No r th  Carol  ina 27711 

Dear Don : 

I have j u s t  i n i t i a t e d  rev iew o f  t h e  d r a f t  CTG e n t i t l e d ,  "Cont ro l  
o f  V o l a t i l e  Organic Compound F u g i t i v e  Emi ss ions  from S y n t h e t i c  Organic 
Chemical , Polymer, and Res in  Manufac tur ing  Equipment." 

I am somewhat d i s tu rbed ,  as i t appears t h a t  t h e  c o n t r i b u t i o n s  t h a t  
were made by NAPCTAC commi t t e e  members and i n  some cases y o u r  comments 
a p p a r e n t l y  have been comple te ly  d i  sregarded i n  t h e  p r e p a r a t i o n  o f  t h i s  
document. I recogn ize  t h a t  t h e  CTG i s  l a b e l l e d  d r a f t ,  however, our 
comments were p rov ided  many months ago. Fu r the r ,  t h e  re lease  o f  such 
a f lawed document t o  t h e  Sta tes  and EPA Regions c o n s t r u c t s  a  foun- 
d a t i o n  f o r  improper and t e c h n i c a l l y  unsound c o n t r o l  assessments. I 
recogn ize  t h a t  t h i s  i s  n o t  a " f i n a l "  document, however, t h e  l a b e l  
" d r a f t "  may be l o s t  i n  t h e  pressure  o f  p e r m i t t i n g .  

F u r t h e r ,  t h e  document does n o t  use a v a i l a b l e  SOCMI  and Polymer -
p l a n t  da ta  c o n t r i b u t e d  by you r  c o n t r a c t s  and i n d u s t r y  sources (e.g. 
A l l i e d  Corpo ra t i on ) .  The f a i l u r e  t o  use a v a i l a b l e  c o n t r o l  techniques 
da ta  i s  c o n t r a r y  t o  9108 o f  t h e  Clean A i r  Act. I quote f rom 5 1 0 8 ( b ) ( l )  

"S imul taneous ly  w i t h  t h e  issuance o f  c r i t e r i a  under 
subsec t i on  (a ) ,  t h e  A d m i n i s t r a t o r  s h a l l ,  a f t e r  con- 
s u l  t a t i o n  w i t h  a p p r o p r i a t e  advi sory  cornmi t t e e s  and 
Federal  departments'  and agencies, i ssue  t o  t h e  
S ta tes  and app rop r i  a t e  a i  r p o l  l u t i o n  c o n t r o l  
agencies i n f o r m a t i o n  on a i r  p o l l u t i o n  c o n t r o l  tech-  
n iques,  which i n f o r m a t i o n  s h a l l  i n c l u d e  da ta  
r e l a t i n g  t o  t h e  c o s t  o f  i n s t a l l a t i o n  and ope ra t i on ,  
energy requ i  rements, emi s s i o n  r e d u c t i o n  bene f i t s ,  
and env i  ronmental impact o f  t he  erni ss ion  c o n t r o l  
technology.  Such i n f o r m a t i o n  s h a l l  i n c l u d e  such 
data  as a r e  a v a i l a b l e  on a v a i l a b l e  techno logy  and 
a l t e r n a t i v e  methods o f  p reven t i on  and c o n t r o l  of 
a i r  o o l l u t i o n .  Such i n f o r m z t i o n  s h a l l  a l s o  
i n c l u d e  da ta  on a l t e r n a t i v e  f u e l s ,  processes, and 
o p e r a t i n g  methods which w i  11 r e s u l t  i n  e l i m i n a t i o n  
o f  s i g n i f i c a n t  r e d u c t i o n  o f  erni s s i  ons". 
(Emphasize added) 



-- 

Don Goodwi n, EPA '- - 2 - L 

My s p e c i f i c  concerns a re  as f o l l o w s :  

The document does n o t  r e f l e c t  t h e  c o n s t r u c t i v e  comments made by 
NAPCTAC membe r s  . 
The document does n o t  r e f l e c t  t h e  advances made by EPA i n  t h e i r  
s tudy  of f u g i t i v e  emiss ion problems. &a c o l 1 e c t e d : b y  Radian 
Corpo ra t i on  o f  numerous SOCMI p l a n t s  has been e n t i  r e l y  neglected. --
The c o n t r i b u t i o n  made by A l l i e d  Corpo ra t i on  and o t h e r  
i n d u s t m a 1  f i r m s  d i r e c t l y  t o  EPA and v i a  t r a d e  o rgan iza t i ons  
has n o t  been in c l  uded. 

Our concern r e l a t i v e  t o  t h e  hand l ing  o f  s a f e t y  va lvps  has 
been d i  sregarded. Th i  s  document aga in  supports  t h e  
i n s t a l  l a t i o n  o f  a  b lock  va l  ve b e f o r e  t h e  s a f e t y  valve,  a s tez  
which cou ld  e l i m i n a t e  insurance coverage f o r  t h e  f a c i l i t y  and 
more s i g n i f i c a n t l y ,  j eapo rd i ze  t h e  l i v e s  o f  many workers. 

The document can be m i s i n t e r p r e t e d  by t h e  l o c a l  r e g u l a t o r  t o  t h e  
p o i n t  where he m igh t  i n c l u d e  f langes,  a g i t a t o r  seals, and 
emiss ions from secondary sources such as c o o l i n g  towers f o r  con t ro l .  
T h i s  c i rcumstance c o u l d  a r i s e  s ince  t h e r e  i s  no c l e a r  and emphasized 
e x c l u s i o n  w i t h i n  t h e  document. Rather  t h e r e  i s  a  review o f  
t h e  l osses  f rom such sources w i t h  a  simple, caveat ( d i f f i c u l t  
t o  f i n d )  i n d i c a t i n g  t h a t  these areas may n o t  be covered by 
t h e  CTG recommendation. 

I f e e l  t h a t  t h e  document does n o t  r e f l e c t  a  p ro fess iona l  
e v a l u a t i o n  o f  t h e  f u g i t i v e  emi ss ion  problem assoc ia ted  w i t h  polymer 
and o rgan ic  chemical p lan ts .  Rather  i t  i s  an at tempt t o  e x t r a p o l a t e  
. r e f i n e r v a .  I s t r o n g i y  recommend t h a t  you cons ider  
w i thd raw ing  t h e  dbcument; o r  a t  l e a s t  c l e a r l y  i n d i c a t i n g  t o  S t a t e  and 
Federal  r e g u l a t o r s  who have rece ived t h e  document t h a t  t h e  document i n  
i t s  p resen t  s t a t e  i s  no t  t o  be used i n  f o r m u l a t i n g  RACT. 

I w i l l  p rov ide  chapter  by chapter  comment as r a p i d l y  as poss ib le .  

I am t a k i n g  t h e  l i b e r t y  t o  share these comments w i t h  o t h e r  NAPCTAC 
members and s o l  1  i c i  t t h e i r  comments. 

Have a  Merry Christmas and a  Happy New Year. 

Very t r u l y  yours,  

W. M. R e i t e r  
Corpora te  D i  r e c t o r  
P o l l u t i o n  Cont ro l  

CC: R .  0. Blosser  Dr. J. M. Lents 
it. 3 .  C a s t e l l i  R. A. Moon, J r .  

F. Dubrowski id .  R e i l l y  
E. H. Haske11 - B. A. S t e i n e r  
E. E. Lemke B-6 



UNITED S T ' E S  ENVIRONMEHTAL PROTECTION A t  . , 

Mr. b!, M, Reiter 
Carporate Director, Pol 1u t i  on Cont ro l  
Corporate Envi ronmental Affairs  
Allied Corporation 
Post Office Box 233% 
Parri stown, New Jersey 07960 , 

k a r  Bill : 

In response t o  your 1e t t e r  o f  December 23, l 9 U ,  out1 ining several 
curxerns \;i t h  the araf t control techniques gui del ine (CTG) document 
e n t i t l e d  "Coritrol o f  \do1a t i  l e  Organic Compound Fugi ti ve Emissions from 
Synthetic Grganic Chenical ,Polymer, and Resin Flanufacturi ng Equi pmnt ,"
I k:c~uld 1 i ke t o  draw your at tention t o  the following points. First, the 
d ra f t  CTG docment does re f lec t  constructive c o m n t s  made by NfPCTAC members. 
For exan;..le, the preliminary d ra f t  CTG docment discussed a t  the Xarch 1931 
f;A?CTAC meeting included a model r q u l  ation. The I W C T A C  reccmended tha t  
mad21 reylatiions not be included i n  CTG docuxnts; and, ysu will note, a 
rode1 regulation i s  not included i n  the d ra f t  CTG document you received. 
/,?so, a nuinber o f  the XAPCTAC ~errrbers recornended thzt  the CTG document 
a c c o m d a t e  a1ternat ive  approaches t o  quarterly'inspections fo r  1ocating . 
equipmnt leaks and exemptions f o r  snal1 urocess  plants. Again, you will 
n o t e  t h a t  the d ra f t  CTS docuaent yo3 received accomdates  skip-~er iod 
msnito r i  nu and "an a1lowable percentaae o f  valves leakino" as a1 ternatives 
t o  quarter1y ' inspecti ons. I n  addi ti on ,  the docuncnt accom,odates exezpti ons 
f w srxi1I process plants v i th  less  thar! a hundred valves i n  uas and/or 
1i ?:jt 1iquid service. 

Secona, the d ra f t  CTG dacunent includes fugit ive emission data fron 
tlie s y ~ t h e t ic organic chemical nanufacturi ng industry (SOCrll) t o  the extent  
these d a t a  had Seen received, conoiled, and essessed in i-iay 1931, when the 
d r a f t  docttzent was forwarded to  the O f f i c e  of I4anar;enent and Buduet f o r  
rwisu under Executive Order 12291 . S~ecifical ly , you w i  11 note tha t  Tat1 es 
A-13, A-14, and A-15 i n  Appendix A sumarize SOCilI fugitive ez iss ion  d a t a  
g a t k r e d  i n  ethyl en€ plants,  cuaene plants, and vinyl acetate plants. 
Pre1ir;iriary a s se s s~e f i t  of these data sirnnorted extrapolation fron the ~c.etro'leum 
ref in i  n~ industry to  the S3CI5I concerni n$ i u g i  t ive  ezissions from process 
e q i l i p x a t .  

w .  - ..-c C O N C U R R E N C E S  
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Since Kay 1951 , additional SOCi4I fugiti ve emf ssi on data have bean received 
and con~jled.  h'hlle we have not completed an assessment of these data, i t  does 
appecr that  sane adjustment of various mission factors included i n  !:he 
draf t  CTG document may be warranted t o  reflect  differences between the 
petroleum refining industry and the SOCX. Currently, we plan to complete 
our assessnent of these data over the next month or two and t hen  publish a 
Federal Reais t e r  notice in the s p r i n g  surmr! zi ng our technical conc'l usi ons 
regarding fugitive enissions i n  the SOCFIJ . These conclusions v~f l l ,  of course, 
be incorporated i n  the final CTG document we develop. 

Third, your concern relative to the handling o f  safety valves hiss no t  been 
disregarded. As I mentioned i n  my l e t t e r  of Hay 12, 1981, we f ind  a r?uvher o f  
cmpanies, such as Exxon and Union O i l ,  who routinely follow tha practice
outlined i n  the draft  CTG document and we find that  the A S K  Boiler and Pressure 
Vessel Code pernits t h f s  practice. In addf t ion,  I should like t o  po in t  out 
that  rather than use 2 block valve, one could use a three-way va1,ve vented 
t o  a second safety re1 ief valve. In this  nenner, the process would ,a1 ways 
have access t o  a safety re1ief valve. 

Fourth, we d3 no t  t h i n k  State or local a i r  pollution control agencies 
could misinterpret the draft  CTG document and include flanges, agitator seals, 
and cooling towers i n  a leak detection ~rogram. You will note, for  
exanple, that  these items are -not included in the recornendation For 
rezsonably available control technology s m 3 r i  zed on pqe 4-1 of the 
draf t  CTG documnt which stztes: "Leak detection should cons1 s t  of 
qtlarterly monitoring the follo\~ing con~onents in VOC service with a VOC 
detection instruaent: punps in light liquid service, valves in light 
i iquid service, vzlves i n  Gas service, cozpressors, and safetylrel ief 
valves i n  gas service." 

I have tried t~ indicate t h a t  we htve accomodated t h e  suggestions
mde by cornittee mnbers and industr:~ representatives. !-!e nay have 
cissed sone and we will rzviev! your chmter-by-chapter comnts  carefu l ly  
when they are recei ued. 

!!e a ~ p r e c i a t ~your in-dwth review cf our,  technical cfocuzertts very 
much. ':;"e dc our best t o  provide so1 id technical wcrk and comcnts ty 
those e x ~ e r i e ~ ~ c e d  i n  the design' and. operati on o f  cheni cal plants are  
essentizl to  this eFfort. 

3est  x i s k s  for the Zew Year. 

bcc: R. 0. Blosser Don 2. Good;.!i n 
R. J .  Castell i B i  rector 
F. Oubrowski Enission Standzrds  and 
E.  H.  Haskell Enyin?crinz 3ivisicn 
E .  E. Lemke 
3 .  El, Lents 
R.  A. Moon, Jr. 
H. Reilly 
6 .  A, Steiner 



January 8, 1982 


Mr. F. Porter 

U. S. Environmental Protection Agency 

Office of Air Quality and Planning & Standards 
Research Triangle Park, NC 27711 


Dear M r .  Porter: 


The Rohm end Haas Company is a member of the Chemical 

Mtinufacturers Association, and we support the CMA critique o 
draft documents issued for the control of volatile organic 

compound fugitive emission from synthetic organic chemical, 

polymer, .and resin manufacturing equipment. As an adjunct t 

their review, the following c o m e n t s  are offered. 


1. Model Regulations in Control Techniaues Guidelines (CTG) 


Formerly C T G t s  containing model regulations tended to be mor 

a regulatory rule than a guidance document because a state 

agency, not having the expertise or technical manpower avail 

to your office, would in m a n y  c a s e s  adopt the model reguleti 
listed, even if i t  was not justified. By not including a mo 

regulation in the August.1981 draft CTG you Ere bringing the 

document towards its intended purpose of a guidance docwnent 

The state and local agencies have the responsibility for fir 

line control and should be encouraged to decide what level o 

control is necessary. We support the deletian of the model 

regulations section. 


A ~ ~ e n d i x  Tables I and I 1 
B ,  

K e  e5r'ee with the .listing oi specific chemiczls i r ,  Appendix 
TeS!e I as this explicit listng makes clear e x a c t l y  what 
2;ocesses ere referred to. However, as worded, some cafegor 

ar'e not specific. The terms "ac.rylic ecid 2nd esters,!' 

" e t h ~ n o l a m i n e s , ~ 
phenolsulfonic acids," "polybutenes," 

"tetra~hloroethanes,~'
"toluenesulfonic acids," utoluidines,n 

"trichlorobenzenesn could be construed as covering broad cle 

of compounds. It is requested that each compound to be cove 

by these rules be listed separately, i.e., "ecrplic acid: et 
zcrylete, butyl zcrylate, ethanolamine, diethanolamine," etc 

The more general terms should be deleted. 
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3. Deta Bese for CTG Draft 

The eta for fugitive emissions from synthetic organic chemical 

olents ere significantly different, end in many cases lower, than 

the petroleum refiners fugitive emission data base. The draft 

CZTG should be revised using'the S m I I  data base so t h e t  the 
document is accurate and does mislead the users to develop 

unneeded and unproductive emission control regualtions. . 

Since e l y ,

/4-/
H. L. R a m  

Environmental Engineer 

Government and Regulatory Affairs Dept. 


crn 
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YL CORPORATION 

Januery 11, 1982 

C L U S C  ADDRESS R E P L Y  

+a=r- 0. mox 341-
- - -3,

BATON ROUGE,L A . 7 9 B L -

Mr. F. L. Porter 
Emission Standards and Engineering Division (MD-13) 
~ n v k o n n e n t a l  Protection Agency 
Resesrch Triangle Perk, North Carolina 277 11 

Dear Mr. Porter: 

RE: Control Techniques Guideline: Volatiie Organic Compound 
Fugitive Emissions from Synthetic Organic Chemica 1, 
Polymer, and Resin Manufacturing Equipment 

The following is in response to the  request for commznts on the 
dra-ft document (46 FR 59630). 

Ethy 1 Corporstion considers thc proposed guidelines overly 
restrictive a n d .  exces  sive in  record keeping, reporting and monitoring 
rsquirsments. Thz control s trategies suggested erf extremely difficult 
t o  implement and enforce. 

Ethyl's corporate environmental staff have carsfully reviewed the 
revised draft  of these  guidelines and do not ,find many significant changks 
from the previous document. Many of the technical weaknesszs of the 
previous a t a h  have? not been corrected. 

Fugitive emissions £rom the Synthetic Organic Chemica 1s 
?danu5aciuring Industry a rs  not of lerge anough magnitude to werrznt s u d h  
extensive documentetion and control. These'  emissions are by netiire 
d~ rn inh i s .  The cpide!ines y o p o s e  over-regulation of thcse emissions. 

R B Z U ! L : ~ O ~ S  io r ~ d r ? ~ ~  i fS U C ~~ i n i s s i o n ~ ,  n2cessEry, sh2l?id-
es:atiinh c!oar-zur &jec:ives and specify r iducticn requirernznis. i h c  
rnEcz:,5 10 achieve ihe rejclcticn shou!c! be e n  indusrry decision. 

. Thz cost  ~ s ~ i r n a i zin the guidelines i s  not valid. It is based on 
a 10 percent interest  r a t s ,  which is unrealist ic  in the piesent market. 
The labor cos t  based on "wages plus 40 percent" for o v ~ r h c c d  i s  a lso  low. 
7 ~ ...:..= oxi~ihead often is 100% of wages. The total b s s i s  for valve ca s t  i s  a 
ons-ir:c'. globs veive. M+ny d i f f ~ r 2 n t  t-jpcs and s i ze s  of uclvzs are u sza .  

B-11  
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in SOCMI. The cos t  of a valve does not increase linearly a s  the s i ze ,  
Sct ~xponent ia l ly .  Also, the majority of valves in service are larger 
:he2 cnz inch. 

We support the  use of the bubble concept for 2rnission control 
strztegies. This concept could encompass the se de minimis fugitive emissions 
without the excess iva  control proposed in the guidelines. I 

In considering these  comments we urge EPA to  modify the I 
guidzlinzs. As proposed, the burden of compliance on indusrqr and en-
forctnent  is unduly excessive. 

Ve ry  truly yours,  

ETHYL CORPORATION 

D. E. Park, Corporate Director 
Environments1 Affairs I 



PHILLIPS PETROLEUM COMPANY 

BARTLESVILLE. O K L A H O M A  70004 

918 661-5S5S 

JOHN J MOON 
Manager. Em~ronment and Consumer Prolemon 

Xr. Fred L. P o r t e r  (2 )  
Ea i ss ion  Standard & Engineering Div i s ion  (XD-13) 
Environnental  P r o t e c t i o n  Agency 
Researcn T r i zng l e  Park,  NC 27711 

Dear ?.ir. P o r t e r :  

. P h i l l i p s  a p p r e c i a t e s  t h e  oppor tun i ty  t o  c o m e n t  on t h e  draf; of 
"Control of V o l z t i l e  Organic Chemical, Polymer, 2nd Resin MmufacturFng 
Equipment" da ted  August, 1981 t r ansmi t t ed  by your l e t t e r  of D e c e d e r  1, 
1981. Af t e r  reviewicg t h e  d r 2 f t  our  comments a r e  as fol lows:  

Sect ion 2.1 - To s t a t e  t h a t  t h e  equipment i n  process  u n i t s  i n  
i h e  synche t i c  o rgzn ic  chemical mznufacturing i ndus t ry  (SOCXI) i s  s i n i l a r  
t o  equipment i n  t h e  polymer 2nd r e s i n  manufacturing i n d u s t r y  i s  only  
p a r r i y  t r u e .  The polyner  2nd r e s i n  p l a n t s  are b a s i c a l l y  q u i r e  d i f f e r e n t  
from t h e  SOCXI. A SOCXI f a c i l i t y  handles  gas and/or  light l i q u i d  through 
most of t h e  f a c i l i t y  whi le  i n  a polymer o r  res-in f a c i l i t y  on ly  a sma l l  . 
p a r t  of t h e  f a c i l i t y  handles  gas and/or  l i g h t  l i q u i d s .  

Sec t ion  3.1.2.3 - Xost s a f e r y / r e l i e f  va lves  in cnsmical p l a n t s  
r e l i e v e  i n t o  a vapor recovery system o r  i n t o  a f l a r e  systern. These 
va lves  should be excluded from t h e  monitoring requirement f o r  v o l a t i l e  
e ~ i ssions  . 

I f  a b lock  v a l v e  i s  i n s t a l l e d  up s t ream of a r s l i e f  va lve  t h e  
block va lve  has t o  be  iocked open. Only an auzhorized person ctn unlock 
she 3Lci4 valve and he hes t o  stzy with t h e  block valve u z r i l  i t  is 
-,,,L,, - -- -- - ,., l o c k ?  ~oper,. -
* 

Sec t i sn  3.1.3.3 - The zl lowzble  i n t e r v a l  be fore  r e ? a i r  of 15 days 
does no: a l low roaintenance enough t i n e  i f  p a r t s  have t o  be ordered.  i t  

is suggested thac  30 t o  45 dzys would be s o r e  spp ro? r i a r e  i n  t h e s e  ca se s .  

Section 3.1.3.5 - The r sduc t i on  e f f i c i e n c y  express ion  A x B x C s8D is a i s l e a d i n g .  The r e f e r ence  nunber 8 should be p lecea  a f t e r  t h e  ?re-
ceeding sen tznce  that desc r ibe s  t h e  e w r e s s i o n .  



Szccion 3 . 2 . 2  - The 27; a l l o z a b l e  nurrjer of v d v e s  l e ak ing  appears 
t a  be ui . realFs=ic .  Table 3-2 e s t i a a t e s  10X o f  valves  i n  gas s e r v i c e  .znd 
122 or' va lves  i n  l i g h t  l i q u i d  s e r v i c e  Leak. Table 4-16 " S m a r y  o f  Volve 
>!zLatenance Tes t  Resulcs" shows t h e t  only 56.42 of t o t a l  va lves  were re-
?=fred s u c c e s s f u l l y .  These d a t e  would s e e 3  t o  i n d i c a t e  t h z t  5 t o  6 2  
vocld be  a more a p p r o p r i a t e  p e r f o r z ~ n c e  l e v e l .  

Sec t i on  5 . 1  - The c a p i t a l  co s t  of implementing Reasonabie Avail- 
ebte Control  Technology (RACT) d id  n o t  i nc lude  t h e  cos t  of an i n i t i a l  
survey and i n s p e c t i o n  of plant components. This survey 2nd Fn.s?ec t  i cn  
' -oz E la rge  fa c f l i t y  c2n be a mzmmotn j cb  and very c o s t l y .  

Seccion 3 . 3 . 2  - The amount or' recovery c r e d i t  f o r  VOC saved f o r  
mlt C ($211,100) does no t  agree  wi th  t h e  amount s t a t e d  i n  Table 5-7 
($2'6,730). 


I f  you have ques t ions  on any of t h e  above, p l ea se  ~ . o n t z c t ,  A. C .  
OLZver 2r (918)  661-5733. 

Very t r u l y  yours ,  
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Mr; Fred L. Por ter  
Emission Standards and Engi neering D i v .  (MD-13) 
EPA 
Research Triangle  Park, NC 2771 1  . 

Dear Mr. Porter :  

We 'have reviewed the  August 1981 d r a f t  'gyidel i ne  f o r  Control of Vo la t i l e  
Organic Compound Fugit ive Emissions f o r  Synthet ic  Organic Cheni cal  , Polymer, 
and Resin Manufacturing Equipment, and o f f e r  you our comments and suggestions 
on t h i s  d r a f t .  

This d r a f t  i s  a useful attempt t o  provide guidance t o  regulatory bodies which 
a r e  e s t ab l  i s k i  ng r u l e s  on f u g i t i v e  emissions. I t  assumes t h a t  these regulat ions 
will be prepared, but i t  .does not furn ish  guidance as  t o  which type of emissions 
deserve p r i o r i t y  t reatment;  i t  assumes t h a t  a1 1  emi ss ions  a r e  equally undesi r-
able .  This i s  n o t  cor rec t .  The Agency has on several occasions pub1 ished 
documents i l l u s t r a t i n g  the  d i f fe rence  in  t h e  photodegradation r a t e s  and ozone 
y i e l d s  of various organic substances,  Therefore,  i t  would be helpful t o  the  
agencies considering t h e  need f o r  regula t ions  and the  p r i o r i t y  t o  be assigned 
t o  various substances' . to devote a sec t ion  t o  t h i s  i ssue .  You may remember our 
discussion on this poin t  a t  t he  RTP hearing i n  March of l a s t  year .  See D ~ c k e t  
A-79-32. 

The prinary weakness of t h i s  d r a f t  i s  t h e  t o t a l  dependence on the  s i m i l a r i t y  
between the r e f in ing  and t h e  chemical i ndus t r i e s  f o r  t h e  data  base. See pages 
2-18-20. In t h e  above-referenced docket, ,we have submitted comments on the  
d i s p a r i t y  of the two indus t r i e s .  In b r i e f ,  chemical p l an t s  a re  s m a l l e r , ,  
operate  a t  lower temperatures and pressures ,  and process more vsluable streams,. 
Cer ta in ly ,  t he  s i z e  of a valve or  pump has a d i r e c t  e f f e c t  on the  r a t e  of 
l c ~ k a q e  t o  be expectedj and t h u s  on i t s  e f f e c t  on the  environment. We r e z l i z e  
t h e  prcS7erns invoived i n  obtaining representa t ive  d a t a  f o r  such a va r i e ty  of  
J? r s c e s s s s ,  b s t  belSeve t h a t  the  Agency should not re ly  t o t ~ l l y  o n  data  from 
t P : e  r e f ine ry  industry.  You have data on many cherrfical operations (see the 
EPA:450/3-80-028 s e r i e s ,  f o r  example) and shouid attempt t o  app iy  as accurate .  
d a t z  5s poss ib le ,  r a the r  thkn r e l y  on  sur rogates .  

Along t h i s  l i n e ,  we would suggest t h a t  t he  a l t e r n a t i v e  control s t r a t e g i e s  
discussed i n  Chapter 3 provide f o r  an exemption from regulat ion based on s i z e  
as we1 1 as on the  number of valves and pumps. The value of a substance usually 
increases  as the equipment s i z e  decreases.  Thus, the operator  has a s t rong 
econcnic incent ive not t o  lose  the mater ia l .  A cos t - e f f ec t i  vcness analgsi  s 
w o u l d  suggest t h a t  regulat ing e f f o r t s  be concentrated o n  the l a r g e r  potent ia l  
ezi t t e r s  (page 3-21). 



--
,, -.s f o r  these reasons t h a t  we be1 ieve t h a t  the  ca lcu la t ions  'in Appendix D 
zrs ce.erly op t imis t i c  and t h a t  the  projected reductions in  emiss,ions wil l  not 
Se ~ c - t i e v e d  on an average basis .  The l eak  r a t e s  simply are  not representat ive 
of :he e n t i r e  chemical indus t ry ,  b u t  of t h e  re f inery  industry.  

We support t h e  concept of t h e  sk ip - t e s t  procedure. We would  suggest t h a t  the  
users of t h i s  guide need f u r t h e r  ass i s tance  i n  se l ec t ing  the  values f o r  the  
noniwr-sk ip  per iods ,  however, there  should be some discussion of how these 
periods a r e  t o  be chosen, and some i l l  u s t r a t ions  of the  e f f e c t s  of choosing 
o ther  a r b i t r a r y  values of i and m. 

In regard to t he  2% f igu re  as an index of compliance (page 3-I;?), i t  can be 
seen from t a b l e  3-2 t h a t  t h i s  value depends heavily on the serv ice  'in which 
the  equipment operates.  Some f l  exi bi 1  i t y  should be a1 lowed f o r  t h i s  f ac to r .  
S i n i l z r l y ,  i t  would help t h e  regula tor  t o  have some f u r t h e r  i l l u s t r a t i o n s  of 
the  quan t i t a t ive  e f f e c t  of a1 t e r n a t e  r epa i r  times (page 3-8). 

Another p lace  where more guidance would be useful i s  i n  s e l ec t ing  the  leak 
r a t e  where a forced turnaround would be required. An inexperienced reader 
would conclude t h a t  a r a t e  above 2% would j u s t i f y  t h i s  act ion.  More data on 
average and excessive leak  r a t e s  would be helpful here. 

There a r e  several  o ther  underlying f a c t o r s  which bear heavi 1y on  the  effec-  : 
t iveness  of t h i s  control  s t r a t egy .  One i s  t he  a r b i t r a r y  v o l a t i l i t y  s p l i t ,  
which Gay have some s igni f icance  in  the re f inery  industry,  b u t  i s  not re levant  
t o  tho,  chemical industry.  Another i s  t h e  re1 a t i v e  response . t o  the  various 
slibstances by the  de tec t ion  instrument. This wide range of s e n s i t i v i t i e s ,  
coup1ed w i t h  the  di f fe rence  i n photochemical .. reac t ion  r a t e s ,  produces an' 
enormous d i f fe rence  i n  the  actual  ernissi ons, and " t h e i r  impact on the  envi ron- 
nent ,  from various"substances.. I t  i s  not c l e a r  t h a t  a  casual reader of t h i s  
c.jide w i l l  be aware of these  f a c t s .  

We 9cse t h a t  these  comments wi 11 be useful t o  you as you revise  t h i s  d r a f t .  
The f a c t  t h a t  the  Agency apparently i s  choosing not t o  u t i l  i z e  conventional 
rzg t ) iz tory  procedures i n es tab l  i  shi  ng these regul a t i  ons makes i t  important 
tk=t h e  guidel ines  be as  accura te ,  e f f e c t i v e ,  and f l e x i b l e  a s  possible .  

9 ' - - - -"- - -. -,,,zz'il  us d i r e c t l y  i f  you have any questions regarding th~ , s ; e  comments and 
S-'ff Sf ' tqs ." .~ 

Very t r u l y  yours,  

JOYf .Barr 
Re-$ tory  Response 
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emis s ions  i n  SOCIII. However, i n  EPA c o n t r a c t e d  s t u d i e s  d a t a  h2ve Seer. 
o b t a i n e d  showing SOCMI u n c o n t r o l l e d  f u g i t i v e  emissions a r e  much l e s s  
t h a n  t h e  r e f i n i n g  i n d u s t r y  u n c o n t r o l l e d  f u g i t i v e  emiss ions .  For 
example, EPA' s Repor t  600/2-81-111 enc i t l e d  Analysis  o f  SOCMI VOC 
Emiss ions  D a t a  which s t u d i e s  d a t a  from 24 process  u n i t s  i n  t h e  SOCMZ, 
r e v e a l s  SOCHI f u g i t i v e  e m k s i o n s  a r e  s u b s t a n t i a l l y  l e s s  t han  r e f i n e r y  
f u g i t i v e  emis s ions .  The CTG s h o u l d  be r e v i s e d  t o  r e f l e c t  t h e  SOCM'E da 
now a v a i l a b l e .  

The d r a f t  CTG s u g g e s t s  t h a t  components which have a measurable  VOC 
c o n c e n t r a t i o n  o f  10 ,000  p p m  o r  g r e a t e r  should  be consiadered l e a k i n g  
components and r e p a i r e d .  However, t h e  Chemical Manufac turers  
A s s o c i a t i o n  ( c U )  i n  i t s  comments p r e s e n t e d  on August 7 ,  1981, showed 
t h a t  t h e  c o n t r o l  e f f i c i e n c y  f o r  a 100,000 ppmv s c r e e n i n g  v a l u e  f o r  
v a l v e s  i n  gas  s e r v i c e  was more c o s t  e f f e c t i v e  and' had a c o n t r o l  
e f f i c i e n c y  n e a r  t h e  10,000 ppmv s c r e e n i n g  va lue .  

The d r a f t  CTG s u g g e s t s  a q u a r t e r l y  m o n i t o r i n g  schedule .  CX.4's August 
1981, comments showed t h a t  annua l  m o n i t o r i n g  i n s t e a d  of q u a r t e r l y  
mon i to r ing  o n l y  lowered t h e  c o n t r o l  e f f i c i e n c y  by two pe rcen t  f o r  v a l v  
i n  gas s e r v i c e .  CMA a l s o  s h o w e d ' t h a t  annual  n o n i t o r i n g  w i t h  a 
100,000 ppinv s c r e e n i n g  v a l u e  f o r  v a l v e s  i n  gas s e r v i c e  could b e  
implemented a t  a  more r e a s o n a b l e  c o s t  t o  i n d c s t r y .  

Also ,  a r e p o r t  on a n  EPA 10-montli s t u d y  of f u g i t i v e  e n i s i i o n s  a t  an 
A l l i e d  C o r p o r a t i o n  h i g h - d e n s i t y  p o l y e t h y l e n e  u n i t  i n  Baton 'iouge, 
L o u i s i a n a ,  i n d i c a t e s  t h a t  a r e p e t i t i v e  mon i to r ing  program on a q u z r t e r  
o r  m ~ n t h l y  b a s i s  would be  f a r  less c o s t  e f f e c t i v e  and could exceed 
$20,00O/?Ig VOC. It was concluded  t h a t  a r e p e t i t i v e  monthly o r  q u a r t e r  
program p r o v i d e s  no add it i o n a l  b e n e f i t  and is not  c o s t  e f f e c t i v e .  

TSe C r a f t  CTC on Page 3-21 s u g g e s t s  a s t a t e  q e n c y  a i g h t  wish t o  
c o n s i d e r  a p r o v i s i o n  i n  t h e i r  RACT r e g u l a t i o n s  which would 211 .0~ the  
eberr2y 12i:r-ctar t o  orr3er on e:rrly ~ ! 1 L t  s 'nutdo~vn. .A l so  c ~ u?z?_gc5-2 t l i z  
d r z f t  CTG s t a t e s ,  "There vou ld  be no a d v e r s e  a i r  p o l l u t i o n  i a p a c t s  
a s s o c i a t e d  w i t h  MCT. " i-lowever, e a r l y  shutdowns couLd cause  i n c r e a s e d  
e g i s s i o n s  d u r i n g  t h e  shutdown p r o c e s s  ovc r  what would occur  i f  t h e  
p roces s  .;ere t o  c o n t i n u e  t o  o p e r a t e .  Thsr i? fore ,  t he  b r z f t  CTG shou ld  
e d d r e s s  t h e  economic and environment a1 e f f e c t s  cf e a r l y  ~ 5 u t d o : m s .  

The c o n t r o l  c o s t  z n a l y s i s  i n  t h e  d r a f t  CTG u;?d r :oni tor i ! lg  tWFize 
e s t i m a t e s  mecle i n  1 9 7 7 .  Bppsndix A on Page A-7 o f  t l ~ ed r a f t  CTG g i v e s  
r.n ave rage  m o n i t o r i n g  t ime o f  3 . 4  person-i::inutes per s c u r c e  f o r  a 
s c r e e n i s g  pr;,gr;in a t  24 SOCNI p r o c e s s  u n i t s .  Th i s  a7!erage iT.oni to~-i~?g 
t:-,..e f o r  t h e  cc i :pnen t s  n o n i t o r e d  i n  t he  SGC:.!I s';:~!ly xas lcriger Ch..rn :-
monitori::g t i m  e s t i r a t e d  i n  1977. T h e r e f o r e ,  ~ h ec o s t  z n a l y s i s  i n  i?: 
d r a f t  CTG is ucdcrc-st  i - a t i n g  r ~ o n i t o r i n g  l t b o r  cos t  ., The c o s t  a n a l y s i s  
should  use t h e  v a l u e  of 3 . 4  person-minutes .  
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I n  suzmary,  T;e sugges t  t h e  f o l l o w i n g  changes  i n  t h e  CTG: 

1. An a n a l y s i s  o f  SOCHI f u g i t i v e  emis s ions  s h o u l d '  be nade r a t h e r  t h a n  
r e l y i n g  on r e f i n i n g  i n d u s t r y  d a t a .  m e n  a d e c i s i o n  of  .whether  a  CTG i s  
needed f o r  SOCMI could  be a p p r o p r i a _ t e l y  made. I f  a  CTG is  needed,  a 
c o s t  e f f e c t i v e n e s s  e s t ima ' t e  s h o u l d  be based  on SOCHI d a t a .  . 

2 .  If a CTG i s  j u s t i f i a b l e ,  t h e  m o n i t o r i n g  of  v a l v e s  i n  gas s e r v i c e  shou ld  
b e  performed on an annua l  b a s i s  w i t h  a  s c r e e n i n g  v a l u e  of 100,000 ppmv. 

3 .  The d r a f t  CTG shou ld  a d d r e s s  t h e  economic and envi ronmenta l  e f f e c t s  o f  
e a r l y  shutdowns. 

4 .  The c o s t  a n a l y s i s  shou ld  u t i l i z e  a m o n i t o r i n g  t ime of 3.4 pe r son-minu te s  
p e r  sou rce .  

Very t r u l y  y o u r s ,  

- V 
J.  C.  Edwards 
!.:azager, Clean  Environment  Program 
Tennessee  Eas t n a n  Company 
D i v i s i o n  of  Xastman Kodak Company 
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M r .  Fred L. P o r t e r  
Environnenta l  P r o t e c t i o n  Agency 
Emissions Standards  and Engineer ing  

Div i s ion  (MD-13) 
Research T r i a n g l e  Park,  NC 27711 

Subjec t :  D r a f t  CTG - Control  of V o l a t i l e  Organic Compound F u g i t i v e  Emissions 
from S y n t h e t i c  Organic Chermical,  Polymer, and Resin Manufacturing 
Equipment. 

Dear X r .  P o r t e r :  

The Standard  O i l  Company of Ohio ( ~ o h i o )  has  reviewed the  above c i t e d  
dacument, and would l i k e  t o  submit t h e  fo l lowing comments on i t .  

. Bas i s  f o r  Regula t ion  

The g u i d e l i n e  app&ars t o  be  developed based on emission d a t a  and r a t e s  
determined from t h e  Radian su&ey of 13 petroleum r e f i n e r i e s .  On, page 2-20, 
it says  t h a t  t h e  opera t ion  of SOCMI process  equipment i s  not  expected t o  
d i f f e r  g r e a t l y  from r e f i n e r y  o p e r a t i o n s ,  so  emissions would be expected to- be 
s a r  We f e e l  t h a t  t h i s , i s  n o t  the  case .  The d a t a  summarized i n  Appendix 
X shows t h a t  i n  most cases  t h e  percentage  of leaking sources i n  chemical 
p l a n t s  i s  much l e s s  than t h e  percentage  of leaking sources  i n  a petroleum 
r e f i n e r y .  (See t a b l e  A-1,  page A-13.) It  i s  our opinion t h a t  th . i s  t a b l e  
i d e n t i f i e s  enough d i f f e r e n c e  t o  change t h e  economics s i g n i f i c a n t l y .  

Emissions from chenic'al p l a n t s  w i l l  va ry  depending on t h e  chemical feeds tocks  
and products .  Some p l a n t s ,  such as  a c r y l o n i t r i l e  p l a n t s  c u r r e n t l y  have very 
s t r i c t  work pla'ce l i m i t s  under OSHA, and hence must be c a r e f u l  t o  r e p a i r  
l e a k s  t o  avoid h igh worker exposure.  Other p l a n t s  produce chemicals which 
tend t o  polymerize,  and " s e l f  s e a l "  smal l  l e a k s .  Based on t h e s e  
c o n s i d e r a t i o n s  chemical p l a n t s  a r e  not  s i m i l a r  t o  petroleum r e f i n e r i e s  and 
should n o t  be r e g u l a t e d  as  such.  
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. Pump Sea l  ~ e ~ u i r e m e n t s  

Double mechanical s e a l s  a r e  not  f e a s i b l e  on a l l  pumps i n  a chemical p l a n t ,  a s  
t h e  b a r r i e r  f l u i d  w i l l  contaminate  t h e  process  s t ream i f  t h e  s e a l  l e a k s .  
Tandem s'eals (double mechanical  s e a l s  i n  which t h e  b a r r i e r  f l u i d  i s  not  under 
p r e s s u r e )  a r e  allowed i f  t h e  s e a l  o i l  i s  degassed and i n c i n e r a t e d .  This  i s  a 
ve ry  c o s t l y  approach, because i t  i s  d o u b t f u l  i f  enough s e a l s  w i l l  be l eak ing  
a t  any g iven t ime t o  suppor t  combustion. Therefore ,  t h e  i n c i n e r a t o r  would 
have t o  c ~ n t i n u o u s l y  f i r e  a l t e r n a t e  f u e l .  S i g n i f i c a n t  amounts of o t h e r  
gasseous a i r  p o l l u t a n t s  (SoX, NOX, TSP) would be genera ted  t o  c o n t r o l  a 
r a t h e r  i n s i g n i f i c a n t  amount of hydrocarbons.  We f e e l  t h a t  t h i s  requirement 
should be e l i m i n a t e d  based on c o s t  and t h e s e  o t h e r  environmental  impacts .  

. Rel ie f  Valves 

The g u i d e l i n e  mentions moni tor ing  r e l i e f  v a l v e s .  Th i s  poses a  h e a l t h  and 
s a f e t y  hazard t o  t h e  moni tor ing  team, a s  i f  a  v a l v e  were t o  r e l i e v e  a s  a team 
was monitoring i t ,  s e r i o u s  i n j u r y  may r e s u l t .  Th i s  may happen a t  any t ime,  

- s i n c e  thes i  va lves  a r e  designed t o  a u t o m a t i c a l l y  vent  dur ing  upset  o r  
overp ressure  even t s .  We f e e l  t h a t  any a t t empt  t o  r e q u i r e  moni tor ing  s a f e t y  
va lves  i s  unwarranted,  and t h e s e  r e f e r e n c e s  should be removed from t h e  
g u i d e l i n e .  

. Flanges 

Flanges a r e  nor a source  of l eaks .  Th i s  has  been shown i n  both  r e f i n e r y  and  
chemical p l a n t  surveys .  Any r e f e r e n c e  t o  moni tor ing  t h e s e  should be removed 
from t h e  g u i d e l i n e s .  

i 

. I n a c c e s s i b l e  Sources 

The g u i d e l i n e  mentions t h a t  some sources  i n  a  chemical p l a n t  a r e  
inacces .s ib le ,  and should not  have t o  be monitored a s  f r e q u e n t l y  a s  a c c e s s i b l e  
sources .  W e  f e e l  t h a t  i t  i s  dangerous t o  be s t a n d i n g  on a l adder  whi le  
monitoring i n a c c e s s i b l e  v a l v e s ,  and t h a t  i t  would a l s o  t a k e  apprec iab ly  more 
t i m e  t o  monitor t h e s e  sources  than t h e  normally a c c e s s i b l e  sources .  Th i s  
would s e r i o u s l y  impact t h e  economics of t h e  requirement t o  monitor  t h e s e  
sources  a t  a l l .  We would recommend removing t h e  requirement t h a t  t h e s e  
s y r c e s  be monitored.  

. Use of  Dra f t  Reports  

I n  Chapter  2 r e f e r e n c e s  1, 30, and 40, Chapter 3 r e f e r e n c e  3 ,  Chapter 4 
r e f e r e n c e  2 ,  and Chapter 6 r e f e r e n c e  5 a r e  a l l  d r a f t  r e p o r t s .  I f  t h e s e  
r e p o r t s  were never i s sued  a s  f i n a l  r e p o r t s ,  they  should no t  be quoted i n  a 
document t h a t  w i l l  be used t o  develop r e g u l a t i o n s .  The use  of t h e s e  
documents c r e a t e s  a "house of cards"  on which t h e  r e g u l a t i o n s  w i l l  be based. 



January 15, 1982 


Sohio appreciates this opportunity to comment on this draft guideline. If 

you have any questions concerning these comments, please contact. me at. 

(216) 575-5136. 


Sincerely, 


hh%.Edu/:, 
Allen R. Ellet t 

Environmental Specialist 




Eniss ion  S t m d a r d s  and ' ~ n ~ i n e e r i n ~  D iv i s ion  (ID-13) 
C .  S. Environmental P r o t e c t i o n  Agency 
Kesezrch T r i ang l e  Park,  3 o r t h  Caro l ina  27711 

At ten t i on :  M r .  Fred P o r t e r  

Dear Xr. P o r t e r :  

R e :  D rz f t  CTG Document: Control  of VOC F u g i t i v e  Eniss ions  from 
Syn the t i c  Orgznic Chemical, Polyrier, and Resin Xanufactur ing 
Equ i~men t ,  August, 1981 

Ke a p p r e c i a t e  t h e  oppor tun i ty  t o  comment on t h e  s u b j e c t  document. We 
r e s p e c t f u l l y  submit t h e s e  comments pursuan t  t o  your l e t t e r  of December 
1, 1981 and t h e  Federa l  R e g i s t e r  n o t i f i c a t i o n  of December 7 ,  1981. 

- Our cements a r e  d i r e c t e d  t o  Page B-6 of Appendix B ,  L i s t  of Chemicals 
. *Def in ing  Syn the t i c  Organic Chemic21, Polymsr and Besin Manuftcturing 

I n d u s t r i e s .  Pe r eques t  t h a t  t h e  fo l lowing  chemicals be de l e t ed  from 
t h i s  l i s t :  

Table I: S y n t h e ~ i c  Organic Chemicals Xanufacturing Indus t ry  

OCPDB Xo. Chemical 

Vinyl Chlor ide  

Table I1 : Polyner and Resin Xanufactur ing Indus t ry  

Styrene-Sutadiene Latex 

end se rve  30 purpose.. 

- 
:cr styrene-buizditne liiex, ocr yeguest  i s  based q o n  the  s o s l l  p o t e n t i a l  
=,- . -  YOC fugii2i.g ez i ss io r .  reduct iui ls  and z s s o c i a i ~ d  c o s t s  f o r  t h i s  51.211 

. - ; A : . - - -  ----Li i~n. Ye nssuz!e :?,s cn ly  r e ~ s ~ r .  s tyrene-buiadiene l a t e x  is s t i l l  - . - . -  - -  - .  rrsrsc :a ~ a e i r  i r  i s  .-ae:aase ;he .:-gcncj-' i-zs de\?eloping. a CTG docunent f o r  
, - > ' =  7 ...-- p r c c a s s .  i.s 3 2 ~ 0  ib is  ~ S E U T ~ Z ~ C ~ '  on t h e  fac;  thzc  siyrene-butadiene 



co?olyners were listed in the January, 1981, draft fugitive guideline 

Bocuzent. 
At thac time, both styrene-butadiene crumb rubber and st:yrene-butadiene 

latex w e r e  included in the CTG document "Control of Volatile Organic 
Cozpound Emissions from Manufacture of Styrene-Butadiene Copolymer". 

Souever, the SBR crumb rubber category was dropped from the document 

pursuant to our testimony at the April 29, 1981 National Air Pollution 

Coctrol Technique Advisory Committee (NAPCTAC) meeting. The additional 

controls were not cost effective. 


Fugitive emissions associated with the styrene-butadiene latex manufacture 

are from styrene unloading/charging pumps, butadiene unloading/charging 
pumps, and flanges and valves in the liquid lines between the storage 

tarhis and the reactors. These emissions are similar to the emissions 
fron the emulsion crumb rubber process. We believe, therefore, that 

che Agency should eliminate styrene-butadiene latex since styrene- 
butadiene'crumb rubber was deleted from the category and the fugitive ,
e-.issions from the two processes are similar. 


t 

Sincerely, 


THE BFGOODXIC'i COMPAhT 
CHEXICAL GROUP 

3anes W. Lewis 

Manager, Special Environmental 

Projects 


I 



1000 GRAZOS, SUITE 200, AUSTIN, TEXAS 78701-2476, (512) 477-4465 

'Emission S tandards  and Engineer ing Div i s ion  (MD-13) 
Environmental P r o t e c t i o n  Agency 
Research T r i a n g l e  Park ,  North Caro l ina  27711 

At ten t ion :  Fred P o r t e r  (2 )  

RE: Comments On The D r a f t  CTG:, - 
~ u g i t i v e  Emissions From S y n t h e t i c  
Organic Chemical, Polymer & Resin 
Manufacturing Equipment. 
46 FR 59630, December 7 ,  1981 

Dear M r .  P o r t e r :  

. , 

Attached a r e  t h e  Texas Chemical Counc i l ' s  comments on the 
. s u j j e c t  f u g i t i v e  emiss ion c o n t r o l  gu ide l ine .  

S ince r e ly  Yours, 

CC:  J .  S. Matey - ChiA 
-> - . J.  Sienknecht - Dow 
J .  D. Martin - Union Carbide 
J . B. Cox - Exxon 
Roger ~ a l i i s  - TACB 
A i r  Po l i cy  C o r n i t t e e  
TCC F i l e s  

A. H. Nickolaus 
Chairman, CTG Subcommittee 



The Texas Chemical Council (TCC) i s  an a s s o c i a t i o n  of' 85 cheznicsl 
companies having more than  67,000 employees i n  Texas and represen t ing  
approximately  90% of t h e  chemical i n d u s t r y  i n  t h e  s t a t e .  Thus th.e d r a f t  CTG 
f o r  the c o n t r o l  of v o l a t i l e  o rgan i c  compound (VOC) f u g i t i v e  emissions i s  of 
v i t a l  concern t o  us.  

COWNTS BY THE TEXAS CHMICAL COLTiCIL 

ON THE 

D m CONTROL TECBNIQUE GUIDELINE (CTG) 

FOR TILE COhmOL OF VOLATILE ORGANIC COMPOUND FUGITIVE DIZSSIONS - 
F R O 3  SYX"SHET1C ORGANIC C=ICAL, POLYMER h RESIN MFG. EQUIPMENT, DATED AUGUST 1981 
.. - 

The d r a f t  CTG d o e s  no t  f u l f i l l  i t s  s t aced  purpose (Chapter 1 )  t o  
"review e x i s t i n g  in format ion  and d a t a  concerning technology and c o s t s  f o r  
f u g i t i v e  emiss ion c o n t r o l  i n  t h e  S y n t h e t i c  Organic Chemical ~ n d u s t r y  (SOCXI)". 
It is based on d a t z  from petroleum r e f i n e r i e s  and does no t  i nco rpo ra t e  t h e  
SOCX d r t e  (hi. 1-8) developed s p e c i f i c a l l y  f o r  t h i s  purpose. These SOCXI 
deza show: .. _2_ 

Leak f r equenc i e s  and s a t e s  in t h e  chemical i ndus t ry  a r e  d i f f e r e n t  
from, and s i g n i f i c a n t l y  l e s s  than ,  petroleum r e f i n i n g  so  t h e  proposed 
c o n t r o l  strategies a r e  l a r g e l y  i napp rop r i a t e .  

"Uncontrolled" emission l e v e l s  a r e  s u f f i c i e n t l y  c l o s e  t o  t h e  con t ro l l ed  
l e v e l s  sought by t h e  EP.4 so'  t h a t  a CTG m y  be unnecessary.  

The c o s t  of emiss ion c o n t r o l  i s  g r e a t l y  unders ta ted.  

Thus t h e  d r a f i  CTG needs ex t ens ive  r e v i s i o n  t o  iaa.ke i t :  a ccura te  
and t a c h n i c a l l y  sound. 

Most of  t h e  d e f i c i e n c i e s  i n  t h i s  document have been discussed i n  
;he previous  TCC c o m e n t s  l i s t e d  i n  Table 1. The d i scuss ion  f01lc)wing 
sus+ r i ze s  and /or  r e f e r ences  t hose  that a r e  e s p e c i a l l y  p e r t i n e n t .  Since 
extensive r e f e r e n c e  is  made t o  our J u l y  2 7 ,  1981 comments (?d. 1 7 )  on the 
SOOII s c u d i e s ,  a copy of then  i s  a t t a ched  ( see  Attachment 1 ) .  Also, 
r e f e r e n c e  nunbers 1 through 16 i n  t h i s  l e t t e r  have been kept t h e  s z e  a s  
s3ose  ia our  J u l y  2 7 t h  c o m e n t  t o  he lp  avoid confusion.  

8-26 . 



I .  k'hy The CTG Should B e  Redone 

The EPA's approach t o  f u g i t i v e  emiss ion c o n t r o l  is based on c e r t a i n  
key cond i t i ons  and suppos i t i ons .  Seve ra l  of t h e s e  a r e  no t  i n  agreement wi th  
t h e  f a c t s  developed i n  t h e  SOCXI s t u d i e s .  The d i f f e r e n c e s  and consequences 
are d i s cus sed  in Attachment 1. U s o  see page two of Ref. 10 and pages 25-
29-of  Ref. 11 f o r  a f u r t h e r  d i s c u s s i o n  of s c r een ing  va lues  r e l a t i v e  t o  t h e  
d e f i n i t i o n  of a leak .  

In a d d i r i o n  t o  t h e  comments a l r eady  made, w e  con t inue  t o  be puzzled 
by t h e  d a t a  shown i n  F igure  3-7 -of t h e  Xaintenance Study (Ref. 1 )  i n  which 
a c o n t r o l  sample group of 60 v a l v e s  a c t u a l l y  d e c r e r s e d ' i n  emission r a t e  
over  a median 77 day per iod.  T h i s  is con t r a ry  t o  t h e  EPAts theory of l e a k  
occur rence ,  and w e  would a p p r e c i a t e  an explana t ion .  

W e  have a l s o  rsviewed t h e  High-Density Polyethylene P l a n t  d a t z  
(Ref. 8) m d  i n  a d d i t i o n  t o  concluding t h a t  more f r equen t  i n spec t i on  and 
moni tor ing d i d  no t  reduce t h e  percentage of va lve s  l e ak ing  (Ref. 17) ,  w e  
n o t e  t h e  percen tage  of va lve s  l e ak ing  i s  h i g h  a l s o .  These d a t z  i n d i c a t e  a 
good perfo&ce l e v e l  of 2%of  va lve s  l e a k i n g  is too s t r i n g e n t  f o r  U C T  
(See Tigure  1). 

We b e l i e v e  t h e  d i s c u s s i o n  i n  Attachment 1 gives ample reason f o r  
redoing t h i s  CTG. We n o t e  t h a t  a l though t h e  S O W  Screening Study (Ref. 
2) w a s  publ ished i n  September 1980, t h e  SOClI Haintenancz Stuay (Ref. I )  
i n  ~*y is&, ana the .Anaiysis  Study (Ref. 3,  5 ,  7) in Z-xie 1951, -st x e  
SOCXI d a t a  p o i n t  w a s  used in  t h i s  drafr  CTG publ ished i n  A u g u s t  1981 t o  , 
e s t l m t e  SOCXI emiss ions ,  t o  develop a SOCXI c o n t r o l  s t r a t e g y ,  o r  t o  
e s t i m a t e  SOCXI c o n t r o l  c o s t s .  .The la tes t  re fe rences  i n  Chapters I1 and 
111 are 1 9 7 9 .  The CX4 and TCC comments i n  Farch 1981 on t h e  p re l iminary  
d r a f t  CTG were almost  completely ignored.  

If model ? l a n t s  a r e  t o  be  used,, a set more r e p r e s e n t a t i v e  of SOCXI 
should b e  developed. These should g ive  g r e a t e r  cons ide ra t i on  t o  a wide 
range of  leak f r equenc i e s  aad t o  t h e  r e l a t i o n s h i p s  s-rized on page 5 
of X e f .  3 ,  6 ,  and 7 .  Contrary t o  t h e  statement i n  Pzr. 2 . 3 . 1  of t h e  CTG 
t h e  a o d e l  units do n o t  r e p r e s e n t  d i f  f s r e n t  l e v e l s  of process  co~plex i? ;? .  
*zach c o n t a i z s  the szne conponents in a l n o s t  t h e  sane r a t i o s ;  th2 only  
d i f f e r a n c e  i s  i n  t h e  nunbers o f  each.  Fu r the r ,  i n  Table 11-3 of t h e  
referents they a r e  based on (Ref. 1 i n  Chapter Z), Xodel Uni ts  A ,  3, 
and C a r e  i d e n t i f i e d  zs Small,  Xediun, and l a r e e  Model P lazcs .  

11. Is A CTG Yeeded? 

In Reference 18 t h e  ClYA e s t i n z t e d  t h a t  SOCXI e m i s s i ~ n s  ba5ed on 
SOCXI d a t a  a r e  probabiy l e s s  than 30% of EPA's es t i ina te  base& on ?etroleura 
r e f i n e r y  d a t a .  The i r  c o m e n t s  on t h i s  a r e  quoted on t h e  fol lowing ?age,  
aad :heir conp le t e  suba i s s ion  is a t t a c h e d  (Attachment TI) f o r  your review. 



"Using t h e  d a t a  from Table I w e  c a l c u l a t e d  a SOCMI emissions 
t o t a l  of 55 gg/yr. However, t h e  us ing  r e f i n e r y  d a t a  
es t imated  S O W  f u g i t i v e  emissions of 200 gg/yr.  This f u r t h e r  
confirmed prev ious  CE-4 a s s e r t i o n s  t h a t  SOOlI emissions a r e  
app rox ina t e ly  30 percen t  of t h e  r e f i n e r y  emissions.  This i s  ' 
crue, even though emiss ions  a r e  c a l c u l a t e d  us ing  on ly  da t a  
from t h e  "high leak"  processes  - e thy lene ,  v i n y l  a c e t a t e  an'd 
cunenc. The actual SOCMI i n d u s t r y  i s  i n  l a r g e  p a r t  comprised 
of "lowtf and %on-leak" p rocesses .  Of t h e  approximately 1,000 
SOC?II p l a n t s  i n  t h e  da t a  bzse ,  t h e  e thy lene  and cumene p l a n t s  
r e p r e s e n t  less zhan 5 percen t  of t h e  t o t a l  number.' 

'If emiss ions  were c a l c u l a t e d  u s ing  a t r u e  rr?ix of t h e  p l a n t s ,  
M i nc lud ing  "low" and %on-leak" p rocesses ,  t h e  SOCMI emissions' 

would b e  cons iderzb ly  below 55 gg/yr. I n  f a c t ,  t h e  uncont ro l led  
S O W  emiss ions  might w e l l  approach EPA's proposed r e g u l a t o r y  
goa l  of 26 gg/yr .  W e  conclude t h e  p r e sen t  uncont ro l led  f u g i t i v e  
ernissions from SOCXI a r e  de  minimis. The da t a  from the se  r e p o r t s  
d e a o n s t r a t e  no r e a l  need f o r  t h e  NSPS o r  t h e  CTG." 

The TCC ag ree s  w i t h  W ' s  conclusions ,  and we urge the EFA t o  
.sericusly r e a p p r z i s e  t h e  need f o r  t h i s  CTG. 

III. Cont ro l  Costs A r e  Grea t l y  Underestimated 

111.e = c z l y s i s  or' XiCT c o n r r o l  c o s t s  iJ1 Chepcer 5 g r ~ s t l y  *_m_rtctr- 
' 

escicate them. U s b g  s c r een ing  t i m e s  and l e a k - r a t e s  based on SO(2fI da td  
i.a Reference 2 we-es t ima te  t h e  mini~num c o s t  of EPA's proposed program 
for ?!ode1 Unit B t o  be $980/Mg VOC i n s t e a d  of a $ 2 4 7 / M g  c r e d i t  - a 
d fz f e r ence  of S1227/Mg. Detdls and b a s i s  f o r  our  e s t ima te  a r e  shown 
izt %hie 2. 

,- ,- IT:. *. .. . . ..gr?t On EPA' s MCT Reconmendations 

Zn C'nzprers 3 and 4 t h e  CTG makes va r ious  recommendations o:f what 
r5ey cons ide r  t o  b e  reasonably available c o n t r o l  tec5nology (RACT). The 

,TCC S e l i e v e s  t h e t  in. xzny i f  n o t  most czses. e x i s t i n g  SOCXI xzintenance 
and o p e r e t i n g  p r a c r i c e s  r e s u l t  i n  e rLss ion  l e v s l g  equa l  t o  o r  b e t t e r  than 
-3 r L.. s z r o ~ o s e d  progrzn. For t h i s  reason any h4CT reconmendation t h e  EPA 
=Ices should a l low the se  p r a c t i c e s  t o  continue.  The TCC 2 l so  be l i eves  
t h ~ c  t i f f e r e x e s  between t h e  SOCXI d a t a  i n  References 1 through 8 and t h e  
b a s i s  used by t h e  EPA i n  developing t h e i r  proposed c o n t r o l  s t r a t e g y  are 
such char t h e  whole s t r a t e g y  should be re-analyzed. Xowever, we a r e  
?essi=list ic &bout this 5e ing  d,one, so our  c o m e n t s  and recommendations 
f o l l o c h g  are intended t o  make t he  best  of what  t he  ZPA has reconmelded, 
zoc to endorse  then.  



Konitorhg Frequency 

1. We recornend t h e  b a s i c  moni tor ing frequency be once per  year  
w i t h  t hose  units t h a t  do no t  ach ieve  an "al lowable  percentage of 

. v a l v e s  leaking"  i n s r e a s i n g  t h e i r  f requency t o  se&-annually o r  
q u a r t e r l y  . 
2 .  W e  a l s o  recommend t h a t  t hose  u n i t s  which meet t h i s  good 
performance l e v e l  f o r  two o r  t h r e e  annual  i n spec t i ons  be al lowed 
t o  drop t h e  program e n t i r e l y  - provided they  con t inue  t h e i r  sane 

7 ces.  -gene ra l  o p e r a t i n g  and maintenance p r a c t l  

3. W e  a l s o  recommend t h e  program s t a r t  wi th  an i n i t i a l  monitoring 
and t h a t  t h e  second moni tor ing one year  l a t e r  be used t o  determine 
i f  a u n i t  must s tare a s o r e  f r equen t  moni tor ing per iod.  S t a r t i n g  
t h i s  way would g ive  a p l a n t  t i m e  t o  a s s e s s  t h e i r  s i t u a t i o n ,  make 
f e a s i b l e  eng ineer ing  and o p e r a t i n g  improvements, o r  gear  up f o r  
more f r equen t  iaoni tor ing.  S ince  w e  b e l i e v e  most SOCMP u n i t s  
w i l l  pass  t h e  i n i t i a l  s c r een ing  t e s t ,  a g r e a t  d e a l  of unnecessary 
vo rk  w i l l  b e  avoided. Af t e r  t h e  second annual  monitoring,  u n i t s  
would go from semi-annual o r  q u a r t e r l y  t o  annual  pe r iods  and v i c e  . 
versa per  t h e  skip-per iod monitoring p l a n  i n  Sec t i on  3 . 2 . 3  o r  
some a p p r o p r i z t e  mod i f i ca t i on  of i t .  

Allowable Percentage O f  Vzlves Leaking 

The CTG mentions a two percen t  a l lowabla  percentage o f  va lves  
l e a k i n g  2s 2 r ez sonab l e  performance l e v e l .  Th is  is t h e  same as 
t h e  NS?S and i s  too  low f o r  ?.ACT. It should be on t h e  o rde r  of 
4% o r  h ighe r  a d  based on a v a l i d  cos t - e f f ec t i venes s  a n a l y s i s ,  
SOCXI maintenance e f f e c t i v e n e s s ,  t h e  high-density polyethylene 
d a t a ,  e t c .  This  number i s  c r i t i c a l  t o  t h e  reasonzbleness  of XACT 
2nd should be set based on nass emiss ions  and t h e  b e s t  computer 
a n a l y s i s  of SOCZlI da t a .  

Action Lsvel  (Leak D e f i n i t i o n )  

E i e  E%- hes recomnended 10,000 ppn or g r e a t e r  observed during 
a c n i r o r i a ~a s  =he d e f i n i t i o n  of a l e ak .  From t h e  s t a r t  =he TCC 
ha s  argued t h a t  t h i s  l e v e l  is too  low and ex t ens ive  comments and 
reasons  hzve been set f o r t h  i n  Reference 10 (page 2)  and 
Xeferesce 11 (pages 25-29).  We recommend t h e  E9.4 d e f i n e  a l e a k  
i n  term or' a c o a p o n e n t ' s n a s s  emiss ion r a t e  and t h a t  they n o t  
s p e c i f y  a s i r ig le  r a t e . f o r  t h e  CTG bu t  g ive  t h e  s t a t e s  a choice  of 
s e v e r a l .  The concen t r a t i on  l e v e l  corresponding t o  t h e  nass  
e d s s i o n  rete for t h e  c h e z i c a l s  i n  ques t i on  could then be usea 
f o r  sc reen ing  p r p o s e s .  Giving states a choice  of s e v e r a l  l s v e l s  
would l e t  ;hen t a i l o r  a c o n t r o l  p l an  t o  fir t h e i r  needs. 
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Capcine Of Oven-Snded Lines 

Okay. See comments page 24 of Reference 11. - 
Weekly Pump I n s ~ e c t i o n  

Okay. See comments page 18  of Reference 11." 

Allowable I n t e r n a l  Before Repair  

Genera l ly  okay. See comments on p o s s i b l e  delay beyond 
scheduled u n i t  shutdown on pages.18-21 of Reference 11. 

D e f i n i t i o n  O f  Light Liquid 

Based on petroleum r e f i n i n g  s p l i t s ,  a l i g h t  l i q u i d  i.s 
de f ined  as one having a vapor p r e s s u r e  g r e a t e r  than 0 . 3  kPa 
(0.044 p s i a )  a t  20°C. W e  b e l i e v e  a more r a t i o n a l  b a s i s  
would b e  i n  terms of t h e  vapor p r e s su re  a t  20°C t h a t  equa ls  
t h e  concen t r a t i on  u n i t s  equ iva l en t  t o  t h e  a c t i o n  l e v e l .  For 
exanple ,  f o r  t h e  EP-4's proposed 10,000 ppm level t h i s  would 
be 0.01 atiaospheres o r  1 .0  kPa (0.147 p s i a ) .  

UnsaCe & Dif r ' i cu l r  To Reach Components 

. The di'scussion of t h i s  i n  Par: 3 . 3 . i  sugges t s  c ~ a c  for 
s a f e t y  reasons  t h e  s t a t e  may wish to- r e q u i r e  less f requent  
moni tor ing of c e r t g i n  components i n  hazardous s e r v i c e .  This 
has been added based on TCC/CMA comments bu t  doesn ' t  q u i r e  
cap tu re  our  concern. Ce r t a in  p rocesses  a r e  c a r r i e d  o u t  at 
such extreme cond i t i ons  t h a t  access  is no t  allowed anytime 
the u n i t  is i n  opera t ion .  Thus monitoring whi le  t he  u n i t  is 
in ope ra t i on  is not poss ib l e .  This and some a l t e r n a t i v e  
moni tor ing p o s s i b i l i t i e s  a r e  d i scussed  on page 33 of R e f .  11. 

Excfusion Tor Small Valves 

Pzr .  2: 3 .1  of t h e  CTG s t a t e s  ' thar f u g i r i v e  emissions a r e  
nor  r e l a t e d  t o  capac i t y ,  throughput, a g e ,  t e ape ra ru re ,  o r  
p r e s su re .  We do no t  fbd t h i s  s t a t e d  i n  t h e  r e f e r ence  
document (Xef. 14 ,  pages 11-49). What w e  d id  f i n d  w z s  a 
s ta tement  cha t  source  and stream types  could be grouped such 
t h a t  t h r e e  equat ions  were adequate f o r  p r e d i c t i n g  l e ak  r a t e s  
from screened sources  ( s ee  pzges 11-12). But t h i s  i s  no t  
q u i t e  t h e  sane and i n  Reports  3 , 6  and 7 s i g n i f i c a n z  e f f e c t s  
were found f o r  p r e s su re  and ambient temperature whez 
a a l y z i n g  SOCXI da t a .  



Further  we have recent  d a t a  re levant  t o  valve s i z e  from a 
r e f ine ry  hydroprocessing u n i t  handling l i g h t  hydrocarbons a t  
high pressures  and temperatures - ou t  of some 5,000 valves 
screened, 200 lezked (>10,000 ppmv) but none o f  these  were i n  
valves 2" o r  smal le r  although t h e r e  were numerous valves 2" 
and smal le r  in t h e  u n i t .  W e  reques t  t h e  EPA t o  re-analyze 
t h e i r  d a t a  s p e c i f i c a l l y  on t h i s  poin t  t o  deterroine i f  small  
size valves c a n ' t  be  excluded from t h e  monitoring requirement. 

A. H. Nickolaus 
January 1 4 ,  1982 
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TABLE 2 


COST EFFECTIVmESS FOR XODEL UNIT B-

CTG TCC 
TABLES 5-6 , l o  ESTIMA'TE 

VOC MISSIONS, XG/YR 

260u m ~ o ~ ~ ~ ~ ~ ~ ~ ~ n  78 
50.9
CONTROLLED 9 0 . 4  --

REDUCTION 

AtGlTfilL COSTS BEFORE CREDITS 

VALVES 

GAS 
LIGET LIQUID 

SAIETY/RELL~EF VALVES 


O P n - E N D D  VALVES 

GAS SERVICE 
LIGHT LIQUZD SERVICE 
iiiWVY LIQUID SERVICE ' 

TOTAL 

ECOVERY CREDIT @ $410/XG 

a x  COST 

COST EFPECTIVEZIESS, $/HG 


Xonftoring T i n e :  1;7 Him-minures P e r  Component - T a b l e  2-2 R e f .  2 .  

Labor Efficiency: 75% Based on Experience, -4llows Time  for T r a i n i n g ,  Safety 
Xeetings, Breaks, Etc. 

Xahtenance Efficiency: 71.3% p e r  Ref. 1 


