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FOREWORD 

EPA Reference Method 9, as published in 40 CFR Part 60  in 1974, 
included a field data sheet and an example observational record sheet 
which can be used to record visible emission determinations made by 
qualified observers. Field experience gained from extensive use of 
Method 9 eventually lead to the development of a more efficient and 
practical visible emission field observation form. The form described in 
this document is recommended for recording and reporting Method 9 
visible emission determinations conducted for the purposed of 
demonstrating compliance or non compliance with air pollution control 
standards and regulations. The form includes not only the data 
required by Method 9, but also more descriptive information on 
observation conditions which might be needed to settle questions of 
data interpretation or representativeness. 



IuSTWUCTluNS FOR USE OF 
T H E  VISIBLE EMISSION OBSERVATIUN FOM 

Feaeral Reference Cethoa 9 - Vi sual betermination of the Opacity of Emissions 
from Stationary Sources (Feaeral Register 39 39872, hovember 12, 1974) requires 
the recording of certain specific ir~formation i n  the f i e l a  docunentation of a 
v is ib le  mi ssi  on observation. The requi rea information i ncl udes the name of 
The plant, the emission location, the type of faci l  i t y ,  the observer's name 
and a f f i l  ia t ion,  the date, the time, the estimated distance t o  the emission 
location, the approximate wind direction, the estimated wind speed, a 
description of the sky conditions, the pl m e  background, i n  addition to  a 
mi nirnum of 24 opacity observations. 

Fi el d experience gained from past use o f  Method 4 i n  determining compl iance of 
sources subject to  opacity standards has aemonstrated a need for additional 
docmentation when maki ng v i  s i  bl e m i  ss i  ons (VE ) ~ b s ~ r v a t i o n s .  The attached 
Visible Emission Observation F O ~ ~ I I  was developed to  a s s i s t  i n  the collection of 
i nfonnation requi red by Method 9 and suggested adaiti  onal information. The 
form was developed af te r  a review of the opacity fonns i n  use i n  EPA Regional 
Offices and State  and local a i r  qua1 i t y  control agencies. The form includes 
not only the data required by Method 9,  b u t  a1 so more aescri ptive information 
on observation condi t i  ons. 

The Visible Emission Observation Form as designed is a three-part form; the 
top copy (original goes t o  the agency f i l e s ,  the second copy i s  for  the YE 
observer's f i l e ,  and i t  is  intended tha t  the t h i r d  copy be given t o  the 
appropriate faci l  i t y  personnel immediately fo l l  owi ng the on-si t e  fie1 d 
observation i f  t h i s  i s  the agency policy or procedure. The forms are numbered 
s e r i a l l y  w i t h  a 5-digit  ntnnber and each copy of the three part  form i s  
imprinted w i t h  the same nmber. The form shoula be completed on-site and 
signed by the observer. I t  i s  recomrnenaed tha t  water proof black ink always be 
used w i t h  these forms. 

The Visible Emission Observation Fonn (see Figure 1) can be functionally 
divided i n t o  10 major sections, w i t h  each section docunenting one or two .  
aspects of the opacity determi nation. &I "aaditi  onal i nformati on" section i s 
included for  notation of relevant information not covered elsewhere on the 
form. Spaces for  temporal change entr ies  (e.g. " s t a r t "  "endu and the 
"comments" section of the data s e t )  are used t o  recori  new information when the 
observation conditions cnange dur ing  the observation period. 

The fo l l  owing gui  del i nes ai  scuss the major sections and each data element found 
on the VE Observation Form. T h i s  includes a short explanation of each 
sect ion 's  purpose, an explanation of each data element, a description of the 
type of information being sought, and in some cases, exampl es of appropriate 
ent r ies .  L~iscussions are iteyed to  Figure 1 by corresponaing capital l e t t e r s ,  
ana s tarred items indicate tha t  the information i s  required by Method 9. 

Separate companion forms including a company not if icat ion recora and sheets for  
data reduction cal cul a t i  ons are being prepared t o  accompany the YE Observation 
Forrrl. To t i e  a1 1 tnese forms together, a1 1 companion forms will include a 
space for  recording the 5-digi t  nmber(s) of the YE Observation Fornl(s) t o  
which they re1 ate. Lach companion form w i  11 be accompanied by a s e t  of 



i ns t ruc t ions ,  which 1  i k e  the i ns t r uc t i ons  which fo l low,  w i l l  aaaress each aata 
e l  entent on the form and w i l l  i n c l  uae exmpl es o f  appropr iate en t r ies .  

A. CWPANY ILENTIFICATIO~. Provides informat ion t h a t  uni quely i aen t i  f i  es the 
company and pennits the ooserver t o  l oca te  or  make contact  w i th  the 
company. 

[ COMPANY NAME 1 

STREET ADORESS 

Company Name* - Inc lude the f a c i l i t y ' s  complete name. For pos i t i ve  i den t i -  
t l c a t l o n  o t  tne f a c i l i t y ,  the parent company name, d i v i s i o n ,  o r  subsidiary name 
should be included. 

PHONE (KM CONTACT) 

St ree t  Address* - Ind ica te  the s t r ee t  adaress o f  the f a c i l  i t y  ( n o t  the mail i ng  
auaress o r  the home o f f i c e  aaaress) so t h a t  the exact  physical l oca t i on  o f  the 
source i s  ~nown. I f  necessary, the mai l ing aaaress o r  home o f f i c e  address may 
be 1  i s t e a  e l  sewhere. 

SOURCE ID NUMBER 

Phone (Key Contact) - L i  s t  the phone nunber f o r  the appropr iate contact  person 
a t  the t i i c l l  ~ t y  such as the p l a n t  manager or  environmental o f f i c e r .  

Source I B  Number - Thl s  space i s  yroviaed f o r  the use o f  agency personnel ana 
may oe used t o  enter rhe nunber the agency uses t o  i d e n t i f y  t h a t  p a r t i c u l a r  
source, such as the State f i l  e nunbet, Compl iance Data System number, o r  
ka t iona l  M i s s i o n  bata System nunber. 

B. PkOCESS AND CUNTkOL UEVICE TYPE. Includes a  several-word descr ip tor  o f  the 
process ana cont ro l  aevice, i ndicat ion o f  cu r ren t  process operat i  ng 
capaci ty o r  moae, and operational s ta tus o f  con t ro l  equipment. Note: This 
section, i n  pa r t i cu l  ar, i nc l  uaes in format ion t h a t  w i  11 probably have t o  be 
obtained from a  p lan t  o f f i c i a l  . EPA personnel asking a  p l an t  o f f i c i a l  f o r  
in format ion requires the approval o f  WE!, an ac t i ve  case invest igat ion,  o r  
a prominent disc1 aimer t h a t  the o f f i c i a l  i s  under no ob l i ga t i on  t o  answer. 
S i  nce a  f a c i l  i t y  may consider t h e i r  product ion r a t e  o r  otner process 
i nformation as p ropr ie ta ry  , the i nspector sha l l  speci f i  ca l  l y  i nform them 
r h a t  they have a  r i g h t  t o  request t h a t  t h i s  in format ion be submitted 
sub jec t  t o  the conf ident ia l  ~ u s i n e s s  in format ion prov is ions of  40 CFK 2 
Subpart 6. 

Process Equipment* - Enter a  descr ip t ion  whit h  c l  ea r l y  i dent i  f i es the process 
equlpmenr and type o f  f a c i l  i t y  t h a t  emits the plume o r  emissions t o  be read. 
The descr ip t ion  shoul d De b r i e f ,  b u t  should inc lude as much informat ion as 
possib le,  as i naicated i n  the f o l l  owi ng exampl es: 

PROCESS EWIPMENT 

CONTROL EOUIPMENT 

kequl rea by Reference le thod  9; o ther  i terns recommendea. 
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OPERATING MODE 

OPERATING MODE 



Coal -Fi rea 01 r - Llni t 4/Porler P l  t 
f 2 1 -Fi rea b l  r /Chmica l  P l  ant 
kooa haste Conical l nc inera to r  
P a i n t  Spray Boo th /h to  P I  ant 
Primary Crusher a t  ilock Quarry 
F i  berg1 ass Curi ny Oven 
Reverb Furnace/Co pper binel t e r  
Basic lrxygen Furnace/Steel M i  11 
Cement P l  ant  K i  1  n 

Operati ng Mode - Depending on the type o f  process equi p e n t ,  t h i  s  in format ion 
may vary trom a quan t i f i ca t i on  o f  the cur rent  operat ing r a t e  o r  a descr ip t ion 
o f  the po r t i on  of a batch-type process f o r  which the  emission opac i ty  i s  being 
reaa to an explanation o f  how the equipment i s  cu r ren t l y  operat ing such as 
"upset conditions," "startup," o r  "shutdown," Vther examples inc lude "90 
percent capacity" f o r  a b o i l e r  o r  "85 percent proauct ion ra te "  f o r  the shakeout 
ared o f  a grey i r o n  foundry. For a steel making furnace, en t r i es  should 
inc lude  the exact p a r t  o f  the process cyc le  f o r  which reauings are being made, 
such as "charging" or  "tapping." I n  most cases, t h i s  in format ion w i l l  nave t o  
be obtained from a p l  dnt  o f f i c i a l  . 
Control Equipment* - Specify the type( s) o f  con t ro l  equi p e n t  being used i n  the 
system a r t e r  tne process equi pment i n  question (e.g., 'hot-side e l e c t r o s t a t i c  
p rec i  p i  t a t o r "  . 
Operating Mode - lnd ica te  the manner i 11 which the con t ro l  equipment i s  being 
u t i  l izea a t  tne t ime o f  the opaci ty observations (e.g . , 1 f i e 1  a o f  8 t r i pped  on 
tSP, scrubber operating wi thout  water, shut down, o f f  1 i ne) and the operating 
mode ( e.g . , automatic, manual , bypass) . Thi s in format ion snoul d be obtai  nea 
from a p l a n t  o f f i c i a l .  

C. EMISSIGN POINT IDENTIFICATION. Contai ns in format ion uniquely i d e n t i  f y i  ng 
the  emission p o i n t  ana i t s  spat ia l  re1 a t ionsh ip  w i t h  t h e  observer's 
pos i t ion.  It i s  recommended t h a t  distances and he ights  i n  t h i s  sect ion be 
noted i n  cons is tent  un i ts .  

DESCRIBE EMISSION POINT 

Describe Emission Point*  - Describe the type anh physical charac te r i s t i cs  of 
t h e  m i s s i o r ~  po in t .  Ihe descr ip t ion  must be spec i f i c  enougn so. t h a t  the 
emission o u t l e t  can be d is t i r~gu ished  from a l l  o thers  a t  t he  source. The 
descr ip t ion  o f  the type o f  emission po in t  snoula aaaress whether i t  i s  (1) a 
speci f i c a l  l y  aesi gnea out1 e t  such as stacks, vents, and r o o f  moni t o r s  ( having 
conf i  nea emissions) or ( 2 )  an emission source having unconfi  nea en~i ssions such 
as storage p i  1 es , chemical tanks, and non-auctea mater i  a1 hand1 'i ng operat i  ons . 
Descr ip t ion of  tne  physical charac te r i s t i cs  of  the emission p o i n t  shoul d 
i ncl  ude the appearance (such as co lor ,  texture,  etc.) and geometry ( s i  ze, 
shape, e t c  .) of the stack or  other out1 e t ,  and i t s  1 ocat ion i n  re1 a t i on  t o  
o ther  recogni zab1 e f a c i  1 i ty  1 andmarks. 

HEIGHT ABWE GROUNO LNEL  

DSTANCE FROM OBSERVER 

Stan End 
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3 

HEGHT REUTNE TO OBSERVER 

Smn End 
DIRECTION FROM OBSERVER 

S m  End 



my special iaenti  f ication coaes the agency or source uses t o  iaent i  ty a 
particul ar stack or out le t  snoul a De notea along w i t h  the aescription; the  
source of tne Code shoul a a1 so be recoraea. k special i clenti f i c a t i  or1 code 
shoul d not be usea alone t o  oescriDe the emission point, since they are 
sometimes incorrect ana a1 so require a seconadry reference. The observer must 
be cer tain of the oribin o t  the missions tha t  were being reaa. A aescription 
o r  the enri ssion poi fit coup1 ea w i t h  the i uenti f i c a t i  on of the process equi pmer~t 
alld control equipment snould accomplish tha t  purpose. 

height Above Ground Level* - Inaicate the height of the stack or other eniission 
out1 e t  from i t s  founaation base. Thi  s information i s usual ly  avai 1 abl e trom 
agerrcy f i  1 es,  e r ~ i n e e r i  n y  arawi ngs, or computer pri ntouts ( such as NEDS 
pr intouts) .  The information a1 so nray De obtainea by usiny a combination o t  a 
ranyeti noer aria an Abney 1 eve1 or clineonreter. The height may a1 so be 
estimateo. 

Height Relative to  Observer* - lnoicate an estimate of the height of the stack -- ou t l e t  (o r  o t  any other type o t  mission ou t l e t )  above the position of tne 
observer. Th i  s lileasurement i naicates the observer' s posi t i  on i n re1 a t i  on t o  
the  stack base (i .e., higher or 1 o w r  triar~ the base) and i s  necessarj i f  sl  ant 
angl e cal cul a t i  ofis are perforoled. 

O i  stance From (roserver* - Record the distance front tne point of observation to  
p i s  measurement may oe made by using a rangefinder. A 
map may also be usea t o  estimate the aistance. 

This measurement must be reasonably accurate when the observer i s  close t o  the 
stack ( w i t h i n  3 stack heights) . This i s  because i t  may be usea i n  conjunction 
w i  t n  the out le t  height re la t ive  to  the observer to  determine the sl  ant angle a t  
which the observations were made (see Fi gure 2 ) .  A precise aete,rmi nation of 
the  sl  ant angle becomes important i n  calcul a t i  ng the posit ive bias inherent i n  
opacity readings maae when the oDserver i s  w i t h i n  three stack heights of the 
stack. 

b i  rection From Observer* - Specify the ai rection of ttre emission point from the 
ODserver. I t  i s  i~ i iey t ted  tna t  t h i s  be done to  the c loses t  of tht: eight points 
of the Compass (e.g., S ,  SE, t4W,  N E )  ana a compass be useu t o  make the aeter- 
m i  nation. To accompl i sh t h i s :  hol a the compass wt i i  1 e f aciny the emission 
point ;  ro ta te  the compass until the tiorth compass point l i e s  direct ly  beneath 
tile needl t: (whicn w i  11 be poi r l t i  ng towards m a y n e t i c t h ) ;  then the point of 
the compass closest  to  t h t  emission out le t  will i r ~ a i c a t e  tne airection 
(Figure 3 ) .  A map riray a1 so be usea t o  filake t h i  s aetermi nation. 

b .  E ~ ~ S S I O N S  DESCRIPTIUI~. Includes i ntormation tha t  aefi n i  t e ly  estiibl i shes 
wnat was oDservea whil e making the v is ib le  emi ssions oetermi nati on. Note: 
l t en~s  called for  in  triis section rlray change a numoer of times du r ing  the 
observation perioa. l t  i s  recamenaed t h a t  these changes be noted i n  the 
comr~rerit space besi ae the appropri a t e  opaci ty  readi ngs ana reference t o  thi  s 
De maoe i n  the corresponaing space i n t h i s  section. 

DESCRIBE EMISSIONS I 
sun EM 

EMISSION COLOR I IF WATER DROPLET PLUME 

Stan End I 

sun End 

kequi rea by keference hetnoa 9 ; otner i terns recom~enaeci. 
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POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 



Describe Emi  ssions* - I n c l  uae the physical character i  s t i c s  and behavior o f  the  
plume ( n o t  aaaressed eleswnere on tne form) and the distance i t  i s  v i s i b l e .  
Physical descr ip t ions may i n c l  uae such th ings as tex ture ,  gradation, and 
contents, exampl es are " lacy ," " f l u f f y  ," "copious ," "mushroo~ning," "spreading 
over ho r i  zon ," and " uetacned nonwater vapor conaensi b l  es ." The stanaard p l  ume 
tern~ ino logy i l l u s t r a t e d  i n  Figure 4 may be used t o  describe plume behavior. 
The Dehavior i s  general ly used t o  determine the atmospheric s t a b i l  i t y  on the 
day o f  the opaci ty observations. 

Emission Color* - ~ o t e  the co lo r  o f  the emissions. The p l  m e  co lo r  can 
sometimes oe usetul i n  determining the composition o f  the  emissions ana a l  so 
serves t o  aocument the t o t a l  cont rast  between the plume and i t s  background as 
seen by the opaci ty observer. For m i s s i o n s  t h a t  change co lo r  a number o f  
t imes aur ing the ooservation per iod (such as those from a basic oxygen 
furnace),  the  co lo r  cnanges shoula be notea i n  the comments space next  t o  the 
opac i ty  readings themsel ves. 

If k a t e r  Oroplet  Plume* - Thi s box i s  only compl etea i f  v i s i b l e  water dropl e t s  
are present. Check "attacned" i f  condensation o f  the moisture contained i n  the 
plume occurs w i t h i n  the stack and the water d rop le t  plume i s  v i s i b l e  a t  the 
stack e x i t .  Lheck "aetached" i f conaensazi on occurs some d i  stance downwi na 
from t h e  stack e x i t  ana the water drop le t  plume and the stack appear t o  be 
unconnec tea. 

P l  m e s  contai  n ing conaensed water vapor ( "water dropl e t  p l  umes" or  "steam 
plumes" are usual ly  very white ana b i l lowy,  and then wispy a t  the p o i n t  o f  
a i ss ipa t ion ,  where the opaci ty decreases rap id l y  from a h igh value (usua l l y  
lU0fbj t o  zero i f  there i s  no residual  opaci ty cont r ibuted by contaminate i n  the 
p l  me.  

To aocument the presence o r  aosence o f  condensed water vapor i n  the plume; two 
po in ts  must be aadressed. F i r s t ,  i s  s u f f i c i e n t  moisture present (condensed or  
uncondensed) i n  the e f f l u e n t  t o  proauce water dropl e t s  a t  - i n-stack o r  ambient 
conciit ions? . Second, i f  enough moisture i s  present, are the  i n-stack and 
ambient condi t ions such t h a t  i t  w i l l  condense e i t he r  before e x i t i n g  the stack 
o r  a f t e r  e x i t i n g  (when it meets w i th  the ambient a i r )  ? The f i r s t  question can 
be answered by examining the process type and/or the treabnent or' the  e f f l uen t  
gas a f r e r  tire process. Some common sources o f  moisture i n  the  p l  m e  are: 

o Water produced by combustion o f  fue l  s, 

o Water from dryers, 

o Water introauced by wet scrubbers, 

o ka te r  introauced f o r  gas coo l ing p r i o r  t o  an e l e c t r o s t a t i c  p r e c i p i t a t o r  
o r  other cont ro l  aevice, and 

o ka te r  used t o  cont ro l  the temperature o f  chemical react ions.  

If water i s  present i n  che p l  me,  data from a s l i n g  psychrometer, which 
r~leasures re1 a t i  ve h m i d i  t y  , i n combination w i  t h  the moi s tu re  content  and 
temperature o f  the e f f l u e n t  gas can be used t o  p rea i c t  whether rhe fonnat ion o f  
a steam plume i s  probable. 

hequi rea by keferer~ce Flethod 9; otner items recommended. 
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P o i n t  i n  t h e  P l  m e  a t  Which Opaci ty  was Determined* - besc r ibe  as accu ra te l y  as 
Voss io le  t t ~ e  pr lysical l o c a t i o r ~  i II the  p~ une sucrl af t t ~ e  a is tance from t h e  
e ~ r i  ss ion  p o i n t  wnere t h e  ooservat io r~s  were made. Th is  i s necessary t o  
es tab l  istr t h a t  no th ing  i n t e r f e r r e a  w i t h  t n e  ooserver1 s c l e a r  view o t  t h e  
contamirrant plume i t s e l f ,  such as conaensea water vapor; i t  i s  a1 so impor tant  
i n t h e  case o t  secondary p l  me to rmat i  on. Therefore, t h e  observer .nust  speci f y  
1) i f  tne  readings were nuue p r i o r  t o  water aropl  e t  p l  m e  tormat ion o r  a t t e r  
water aropl  e t  plume a i s s i  p a t i o n  ana 2 )  t h e  u is tance from the  emission p o i n t  
ana/or water aropl e t  p l  me .  Oescri p t i ons  such as "4 f e e t  above o u t l  e t "  arla 
"110 f e e t  uownstream from o u t l  e t  ," "10 f e e t  a f t e r  steam d i s s i p a t i o n "  a r e  
appropr iate.  F igu re  5 snows some examples o f  t h e  c o r r e c t  l o c a t i o n  f o r  n~aki  ng 
o p a c i t y  read i  ngs i n var ious steam plume aria secanuary p l  ume s i  t ua t i ons .  - 

E. OBSERLATIUN CONDITIUNS. Covers t h e  backgrouna and ambient weather 
conai  t i o n s  t h a t  occur a u r i  ny t h e  ooservat i  on p e r i  od ana coul a a f f e c t  
observea opac i ty .  

DESCRIBE PLUME BACKGROUND I 
Smn ~ n d  

BACKGROUND COLOR I SKY CONDITIONS 

S ~ M  ~ n d  I stan ~ n d  

WIND SPEU) I WIND DIRECTION I 
I SM EM I 1 

S M  End 
AMBIENT TEMP 

t h a t  t n e  ~ l u m e  i s  

Son End 
WET BULB TEMP ( AH, pocm~ 

Describe P l  ume Backgrounu* - Uescrioe t h e  backgrouna 
ooscur i  r ~ g  and agai n s t  wnich t n e  opac i t y  i s  bei ny reaa. khen u'escrioiny the  
backy rouna, i nc l  uae charac te r i  s t 1  c s  such as tex ture .  Exampl es o f  backg rouna 
aesc r i  p t i  ons a re  " s t r u c t u r e  behi na r o o f  n~oni  t o r  ,I' !'stana o f  p i  ne t r e e s  ," "eage 
o f  jayyed stony h i l l  siae," " c l e a r  b lue  sky," "s tack scaf fo la ing , "  ana 
" bu i  1 a iny  ouscurea by naze. " 

background Color*  - Gescri be t h e  oackground c o l o r  i nc l  uding t h e  shaae o f  t he  
c o l o r  (e.g., new l e a f  green, c o n i f e r  green, aark b r i c k  rea, SKY b lue,  ana l i g h t  
g r a j  stone). I n  general, t n e  background chosen t o  reaa aga ins t  should c o n t r a s t  
w i t h  t h e  c o l o r  o f  t h e  plume. 

Sky Condi t ions* - I n a i c a t e  t n e  percent  c loud cover o f  t h e  sky. Th is  
i ntormat ion can be i ndicatea by u s i  rrg s t r a i  gh t  percentages ( e .g., lu% overcast ,  
iO0S overcast)  o r  by desc r ip t i on ,  as shown below: 

Term Amount o f  c loud  cover 

C'l ear  <lo% 
Scat tered 10% t o  SO% 
broken 50"do 90% 
Overcast >90% 

h i  na Speed* - kecora t h e  w i  na speea. It i s recornrirenciea t n a t  i t  be measurea o r  
es t imateu t o  +5 m i l e s  per  hour. The wind speea may be measured us ing  a 
hano-he1 a arre?iiometer ( i f  avai 1 aul  e )  , o r  i t  can be est imateu by u s i  ny t i re 
b e a u t o r t  Scale o f  k i n a  Speea Equ iva le r~ ts  sn'own i n  Table 1. 

* kequi rea oy Reference w t i l o a  9 ; o t h e r  i tems recommended. 
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TABLE 1. THE ~LA~FORT SCALE OF W I M J  SPEEL EQbIVAtEATS 

General 
aescr i  p t i  on 

Calm 

Spec i f ica t ions 

D i rec t ion  o f  wind shown by smoke 
d r i f t  bu t  no t  by wind vanes 

L i m i t s  o f  vel.oci t y  
33 f t  (10 m) above 

l e v e l  ground, mph 

Smoke r i s e s  v e r t i c a l  l y  

1 t o  3 

L i  gh t  

Unaer 1 

bent1 e 

Large branches i n motion; whi s t1  i ng 
heara i n  t e l  egraph wires; umbrel 1 as 
used w i  t h  d i f f i c u l  t y  

Wind f e l  t on face; leaves rus t1  e; 
ord inary  vane moved by wind 

Moderate 

Fresh 

Wind Di rect ion*  - Ind i ca te  the d i r ec r i on  from which the wind i s  blowing. It i s  
suybestea t h a t  the d i r e c t i o n  should be e s m t m  e igh t  po in ts  o f  the compass. 
Th is  can be accompl ished by observing which way the p l  urne i s b l  owing. If thi s i s 
n o t  possible, the wind a i r e c t i o n  may be determined by observing a blowing fl ag or  
by not iny  the d i r e c t i o n  a few blades o f  grass o r  hanaful o f  dust are  blown when 
tossed i n t o  the a i r .  Keep i n  mind t h a t  the wind d i r e c t i o n  a t  the observat ion 
p o i n t  may be d i f f e r e n t  from t h a t  a t  the f i - i s s i on  po in t ;  t h e  wind d i r e c t i o n  a t  the 
emission p o i n t  i s  the  one o f  i n te res t .  

4 t o  7 

Leaves and small twigs i n  constant 
motion; wind extends 1 i g h t  f l a g  

Ambient Temperature* - The outdoor temperature a t  the  p l a n t  s i t e  i s  measured by a 
thermometer (1  n aegrees Fahrenheit or centigrade) . Be ce r t a i n  to note which 
temperature scale i s  usea. The ambient temperature i s  used i n  conjunct ion w i t h  
t h e  wet bu lb  temperature when there are i na i ca t i ons  o f  a condensing water drop1 e t  
p l  me. 

8 to 12 

Ra'i ses aust and 1 oose paper ; small 
branches are moved 

Small t rees i n  l e a f  begin t o  sway; 
crested wavelets form on in land  waters 

Wet.Bulb Temperature - kecora the wet bu lb  temperature from the s l  i n y  
psycnroneter. in1 s i s  done when there i s  a p o s s i b i l i t y  o f  a conaensi ng water 
drop1 e t  p l  me. 

13 t o  18 

19 t o  24 

Re la t i ve  Humidity - Enter the r e l a t i v e  humidi ty measured by using a s l i n g  
psychrometer i n  conjunct ion w i t h  a psychrometric chart .  This in format ion i s  used 
t o  determine if' water vapor i n  the pl  m e  w i l l  conaenst! t o  form a steam p l  me .  

Tk Kequi red  ~y lie ference lvie thod 9 ; other i terns recommenaed. 



F. 1)BSEkYEk PCISITI(J~~ At& SOURCE LAYUUT. C l  ea r l y  i d e n t i  f i e s  the observer's 
p o s i t i o n  i n  re1 a t i on  t u  the  emission po in t ,  p l  ant 1 andmarks, topographic 
features, sun pos i t ion,  and wind a i  r e c t i  on. 

SOURCE L A Y W  SKETCH Draw NOnh Arrow 

0 

I Sun Loution LIM 

Source Layout .Sketchf - This sketch shoul d be arawn as a rough p l  an view and 
snoul a inc lude as many landmarks as possible. At the very 1 easr, the sketch 
should 1 ocate the re1 a t i v e  posi t i o n s  o f  the observed out1 e t  ana associated 
bu i la ings  i n  such a way t h a t  they w i l l  no t  be confused w i t h  others a t  a 1 a te r  
aate, ana c l e a r l y  1 ocate the pos i t i on  o f  the observer wh i le  making the VE 
reaaings. The exact landmarks w i l l  depend on the spec i f i c  source, b u t  they 
might  i ncl  ude: 

o Clther stacks o Stockpi1 es 

o h i l l s  o k a i l  heaas 

o uoads o Tree l i n e s  

o Fences o background f o r  read i r~gs 

o Bui ld ings o I n t e r f e r r i n g  plumes from other 
sources 

7'0 a s s i s t  i n  subsequent analysis o f  the reading condi t ions,  sketcn i n  .the plume 
( i n u i c a t e  the d i r e c t i o n  o f  wind t r ave l ) .  The wina d i r e c t i o n  a1 so must be 
i naicated i n  tne previous section. 

braw North Arrow - To aetermine the d i r e c t i o n  o f  north,  p o i n t  the 1 i ne  o f  s i g h t  
Tn tne source 1 ayout sketch i n  the a i r e c t i o n  o f  tne actual emission po in t ,  
p l  ace tne compass next  to the c i r c l  e and draw an arrow i n  the c i r c l e  para1 1 e l  
t o  the compass needle (which po in ts  north) .  A map may a1 so be usea t o  the  
aetrtrrni ne a i r e c t i  on t o  north. 

* keqUl rea oy keference lYlethoa 9 ; other i tems recommenuea. 
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S u n ' s  Location - I t  i s  important to  verify t h i s  parameter before making any 
opacity reaalnys. Ihe sun's location shoo1 a De within the 140' sector 
indicated i n  tne layout sketch; tnis confirn~s tha t  tne s u n  i s  w i t h i n  the 140° 
sector to  the observer's back. 

To araw the sun's location, point tne l ine  of s ight  i n  the source layout sketch 
in  tne direction of the actual emission point, move a pen upright a1 ong the 
"sun 1 ocation 1 ine" until the shadow of the pen fa1 1 s across the observer's 
position. Then draw the s u n  a t  the point where tne pen touches the "sun 
location l ine." 

G. AUDITIONAL INFORMATION. lncl udes conditions and/or deviations of a factual 
nature tha t  have bearing on the opacity observations and tha t  cannot be 
addressed el sewhere on the form. 

ADDITIONAL INFOFIMATlON I 

Additional Information - Note conditions or aeviations of a factual nature that  
cannot De aaaressed elsewhere on the form such as in tne comments section of 
tne data set .  These m u s t  be purely factual in nature anu specific t o  the 
particul ar source. Exampl es of information tha t  may be included i n  t h i s  
section are: 

o bescri ption of unusual stack configuration (to show mu1 tip1 e stacks or 
stack i n  re1 ation to roof l ine) ;  attach drawing, i f  necessary. 

o References to  attachnents. 

o Observed or reportea changes to the emissions or process during 
observation tha t  are not noted i n  the comments area of the form. 

o Aciaitional source identification information. 

h .  LATk SET. bpacity readings for the observation period, organized by minute 
and second. Thi s secti on a1 so i ncl udes the actual date and s t a r t  and end 
times for the observation period and space next to  each minute of readings 
fo r  noting re1 evant comments. 

COMMENTS 

Kequi rea ~y Reference Pkthoa 9 ;  otner items recommended. 
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Observation Date* - Enter tne date on which the opac i ty  observations were maae. 

3 t a r t  Time, End Time* - Ina i ca te  the times a t  the beginning and the end o f  the 
a c u a l  ODSerVatlon perioa. The times may be expressed i n  12-hour o r  24-hour 
t ime ( i  .e., b : 3 5  a.m. o r  Ub35); however, 24-hour t ime tends t o  be less  
confusi  ng . 
Data-Set* - Spaces are providea on orle form for  enter ing an opaci ty reading 
every 15 seconas f o r  up to a 3C1-minute observation perioa. If observations 
con t i  nue beyond 3lr minutes, a second form (a r~d  t h i r d ,  etc.) shoul d be used t o  
record add i t iona l  readings. The reaaings snould be i n  percent opaci ty and maae 
t o  the nearest 5 percent. The *readings are entered from l e f t  t o  r i g h t  f o r  each 
numbered minute, ~ e g i n n i n g  a t  the upper l e f t  corner o f  t he  l eft-hana col  umn, 
l m e l e d  row "MIIJ 1" (minute 1 )  ana column "sEC G U  (0 seconds). The next  
reaaings are eriterea consecutively i n  tne spaces labe led MI14 1, SEC 15; MIN 1, 
SEC 3CI; M I t i  1, SEC 45; M I N  2, SEC 0; M I N  2 ,  3kC 15; etc.  

I f  f o r  any reason, a reading i s  not  made f o r  a p a r t i c u l a r  15-secona period, a 
aash ( - )  should ~e placea i n  the space showing t h a t  the space i s  no t  j u s t  an 
oversight. The comment sect ion beside t h a t  reading should be used f o r  an 
explanat ion o f  why the reading was missed. 

Cormtents - Spaces f o r  comments are proviued next  t o  the data f o r  each minute o f  
opac i ty  readings. These are intended to provide space t o  note changing 
observation condi t ions and/or reasons f o r  missed readings i n  d i r e c t  conjunct ion 
w i t h  the  readings themselves. Items t o  be noted incluae: 

o Changes 

o Changes 

o Presence o f  i n t e r f e r r i  ng plumes fruin other sources. 

i n  amDient condi t ions from the t ime o f  the  s t a r t  o f  readings 

i n  p l  ume color ,  behavior, o r  other character i  s t i cs .  
- 

o Changes i n  observer pos i t i on  and i n d i c a t i o n  t h a t  a new form i s  
i n i t i a t e d .  

o Condit ions t h a t  might i n t e r f e r e  w i t h  reaaings o r  cause them t o  be biased 
h ign  o r  low. 

o Unusual process condi t ions.  

o keasons f o r  missed readings. 

OBSEKVEk DATA. In for r~ ia t ion required to'  val i da te  the  opaci ty data. 

WERVER'S NAME (PRINT) I 
L 

* Kequlrea ~y heference k t h o d  9; other items recommended. 
10 

OBSERVER'S SIGNATURE 

CERTIFIED BY 

DATE 

DATE 

ORGANIZATION 

- 



observer's Name* - P r i n t  observer's e n t i r e  name. 

Observer's Signature - Sel f-expl anatory . 
Date - Enter the  date on which the form was signed. - 
Organization* - Provide the  name of the  aqency o r  carnoany t h a t  emp1o.y~ the  
observer. 

Ce r t i f i ed  By - Iden t i f y  the  agency, company, o r  other organizat ion t h a t  
conducted the  "smoke school" o r  VE t r a i n i n g  and c e r t i f i c a t i o n  course where the 
observer obtained h i  s/her cu r ren t  c e r t i  f i ca t ion ,  

Date* - Provide the date of the  cu r ren t  c e r t i f i c a t i o n .  - 
J. FORMS INTERELATION. Provides space f o r  recordinq another VE Observation 

Fonn number so t h a t  fonns concerninq the same observation can be 
in te r re la ted .  

CONTINUED ON M O  FORM NUMBER 

Continued on VEO Fonn Number - F i l l  i n  the 5-di q i  t number of the VE Observation 
) o n ,  i f  any, where the observations from the form i n  use are continued, Each 
f o n  of a ser ies  t h a t  has a form coming a f te r  i t  w i l l  have the  number o f  the 
nex t  f o n  noted i n  t h i s  section. 

Required by Reference Method 9; other items recommended. 
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VISIBLE EMISSION OBSERVATION FORM No. 

- 
18 j i j  

!%a End End m 
mMIsPEm - 
S r  Bd 1Sm End n 
a N T  TWP P I 

24 

2s 

i i i  
I l l  

26 

n 
I l l  

I 

I l l  

29 

I l l  

a0 

I I I 
I l l  

Figure  1. V i  sib1 e hi ssi on OD servat ion Form wi  t n  funct ional  sections 
i ndicated. 



I Ib.". I. 

RELATIVE TO I I OESERVER - 
DlSTAN CE FROM OBSERVER 

F i  gure 2. Sl a n t  angle r e 1  a t i  onshi ps . 

OBSERVED PATHLENGTI 
ACTUAL PATHLENGTH 



OBSERVER., *-- 

COMPASS 

Figure 3 .  Uirection of observation point from observer i s  WE. 



F i  gure 4. kecommended pl ume behavior  a e s c r i  p tors  . 



Attached steam plume. 

AREA OF b T U M  I CONDENSATION I 

Detached steam p lme.  I n  some cases, i t  may be necessary t o  make readings a t  
t he  po in t  o f  steam d iss ipa t ion  i f  the p l  m e  i s  more opaque a t  t h a t  point .  

I AREA O F S M M  I SECONDARY PLUME I 
I CONDENSATION I FORMATION (ACIO MIST) I 

POINT Of STEAM 

Plume from a s u l f u r i c  ac id  p l a n t  w i th  detached steam plume. Plume i s  c lea r  a t  
stack e x i t .  Secondary ac id  m is t  i s  formed i n  area o f  steam condensation. 

F i  gure 5. Locat ion f o r  reading opac i ty  under various condi ti ons. 



VISIBLE EMISSION OBSERVATION FORM 

This form is designed to be u n d  in conjunction with EPA Method 9. 'Visual Determination of the Opacity of Emissions from Stationary 
Sources." Temporal changes in emiuion color. plume water dropbt content. background color. sky conditions. ob rwe r  posltion, etc. 
should br noted in the commentssection adjacent to each minute of readings. Any information not dealt with elrwhereon the form should 
be noted under additional information. Following ace brief descriptions of the type of information that needs to beentered on the form: for a 
more datailed diacuuion of wch  part of the form. m k r  to " lnst~ct ions for Uae of Visible Emiuion Obrwation Form." 

' Company Name - full company name. parent company or division or 
wbsidary informtion. If necessary. 

' S t m t  Addreu - stmet (not mailing or home office) addreu of facility 
whom VE obsewation is baing made. 

Phone (Key Contact) - number tor appropriate contact. 

Source ID Number - number from NEDS. CDS. agency fik. etc. 

' Proceu Equipment. Operating Mode - brief description of process 
equipment (include type of facility) and operating rate, K capacity, 
andlor mode (8.9. charging. upping. shut down). 

' Control Equipment. Operating Mode - specify type of control ddce(s) 
and K utflization. control efficiency. 

' Deseriba Eminion Point - for identification purpons. atack or 
emission point appearame. location. and geometry: and whether 
amiuions are confined (have a apocifiilly designed outlat) or 
unconfined (f ugitive). 

' Height Above Ground Love1 - m c k  or emiuion point height relative to 
ground level: can use engineering dmwings, Abney level. or 
clinometmr. 

Height Relative to Obmwer - indicate height of emiuion point relative 
to the obaowation point. 

'Distance From Obaonnr - distance to mission point: a n  urn 
mngefinder or map. 

' Direction From Obnrwr  - direction to emission point: can use 
comp8u or map to estimate to eight point# of compass. 

' Deuriba Emissions - include physical characteristics and plume 
bahavior (e.g., looping, lacy. condensing, fumigating. ncondary 
particle formation. distance plume visible. atc.). 

' Emission Color - gray. bmwn. white. md. black, etc. Note color 
changes in comments aection. 

' If Water Droplet Plume - Check "attached" if water dropkt plume 
forms prior to exiting stack. and "detached" if water droplet plume 
fonns attor exiting stack. 

' Point in the Plume at Which Opacity was Determined - describe 
phyaicallocation in plume where readingswore made (8.g.. 1 ft. abow 
m c k  exit or 10 ft. after diuipation of water plume). 

' Describe Plume Background - object plume is mad against. include 
texture and atmospheric conditions (8.g.. hmzyj. 

' Background Color - sky Mue. gray-white. new leaf green. etc. 

' Sky Conditions - indicate cloud cover by percentage or by description 
(clear. scattered. broken. overcast). 

-- - -  - 

' Required by Reference 9; other items recommended 

' Wind Speed - record wind speed: can u r  Beaufort wind acale 
hand-hold anemometer to estimate. 

'Wind Direction - direction fmm which .wind is blowing: can u 
compass to estimate to eight points. 

' Ambient Temperature - in OF or OC. 

Wet Bulb Temperature - can ba measured using a sling psythromete 

Rebtive Humidity - can be ni.asured using a sling paychrometar: u 
local U.S. Weather Bureau measuremenu only if nurby. 

' Sourca byou t  Sketch - include wind direction. sun position. 
as.ociated stack& roads. and other Iandmarka to fully idantify locatic 
of emiuion point and obaerwr poaition. 

Draw North Armw - to determine. point line of sight in direction 
emission point. place compass beside circle. and draw in arm 
parallel to compass needle. 

Sun's Location - point line of sight in d imt ion  of emiuion point. mol 
pan upright along sun location lin. mark Location of sun when pan 
.hadow crosses the observer's poaition. 

Addltional Information - factual conditions or deviations n 
addressed elnwhem on form. 

' Obnwation Date - date obmwations conducted. 

' St8n Time, End Time - beginning and end times of obaewation peric 
(8.9.. 1635 or 4:35 p.m.). 

' Data Set - percent opaciy to nearest 5%: enter from left to rig 
rurt ing in left coiumn. U n  8 socond (third. etc.) form, if readin 
continue beyond 30 minutes. Use d8sh I-) for madings not mac 
explain in adjacent comments nction. 

Comments - note changing obnwation conditions. plume charact 
eristics. and/or masons for miued readings. 

' Obaower's Name - print in full. 

Observer's Signature, Date - sign and date after performing 
obnwation. 

' Organization - obrwer 's employer. 

' Certified By, Date - name of "smoke school" certifying observer 
date of most recent certification. 

Continued on VEO Form Number - note the 5-digit number of the ' 
Obmwation Form where the observations from the form in use I 

continued. 





VISIBLE EMISSION OBSERVATION FORM No. 

I 

STREET ADDRESS 
0 15 30 45 COMMENTS 

1 

COMPANY NAME OBSERVAmN DATE 

PHONE (KEY CONTACT) 

START TIME 

CONTROL EOUIPMEHT OPERATING MODE 

smn ~ n d  I smn ~ n d  
13 I 1 1 I 

I - 
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8 
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DESCRIBE EMISSIONS ------ 

14 
smn End ------ - 
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3 
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9 
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I I 
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P W  M THE PLUME AT WHICH OPACrrY WAS D€ERMMED 
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S M  End 
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16 
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I I 
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S M  End 
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S M  End 

WlND DIRECTION 
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SOURCE U Y O U T  SKETCH Dnw Amm 

0 
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S M  End 
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