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sa>.,;. 1 . O  INTRODUCTION 

On August 14-17 and September 17, 1990,. the Eureka Laborator ies Inc. 
Source Test ing Group con'ducted an emissions evaluat ion t e s t  program for  
t o x i c  a i r  contaminants a t  an asphalt p l a n t  owned and operated by the 
C a l i f o r n i a  Commercial Asphalt Corporation Drum Mix Plant. The f a c i l i t y  i s  
located i n  San Diego, CA. The t e s t  program was conducted t o  determine t o x i c  
a i r  contaminant emission f o r  t h i s  source category as requ i red  by AB2588, 
" A i r  Toxic Hot Spot" regulat ion.  A representat ive o f  t he  San Diego APDC was 
on s i t e  t o  observe the sampling program. 

The purpose of the evaluat ion t e s t  i s  t o  determine emissions o f  t o x i c  
a i r  contaminants from (1)  t he  aggregate dryer  exhaust dur ing normal 
operat ion and (2)  t o  evaluate emissions o f  t o x i c  a i r  contaminants f r o m  
the asphalt drum mix process under normal operat ing condit ions. 

The fo l low ing  substances were the t a r g e t  compounds o f  i n te res t :  Trace 
M e t a l s  (Arsenic, Beryll ium, Cadmium, Copper, Total  and Hexavalent Chromium, 
Mercury, Nickel ,  Selenium, Zinc and Manganese), Po lycyc l i c  Aromatic 
Hydrocarbons (see l i s t )  , Benzene and Formaldehyde. A l l .  t e s t  methods used 
t o  sample fo r  the ta rge t  compounds were approved by the  C a l i f o r n i a  A i r  
Resource Board. 

2.0 SOURCE TEST TEAM . 
/T:. 

c.3 
. , .. 

I -.+ The Eureka Laboratories Source Test ing Team included one f i e l d  
engineer, one chemist and one technic ian. The group was under the  
supervis ion o f  Dr .  Shao-Pin Yo. Dr.  Yo i s  responsible f o r  ensuring t h a t  a l l  
f i e l d  a c t i v i t i e s  re la ted  t o  t e s t i n g  are proper ly  ca r r i ed  ou t  and w i th  
ensuring the  accuracy o f  the  source t e s t i n g  data. Mr.  George Lee served as 
the  on-s i te  technical  consul tant .  

3.0 PROCESS DESCRIPTION 

var ious rocks and sands f o r  mixing and conveying t o  a r o t a r y  k i l n  f o r  
heat ing and addi t ional  mixing. The k i l n  uses backup o i l  as f u e l  dur ing the  
t e s t  program. As the heated product leaves the  k i l n ,  i t  i s  combined w i t h  
r e f i n e d  petroleum t o  form the  f i n i s h  product. This mater ia l  i s  then 
conveyed t o  la rge  overhead hopper bins for  storage p r i o r  t o  being loaded 
i n t o  de l i ve ry  trucks. A t y p i c a l  asphalt drum-mix p lan t  i s  presented i n  
Figure 1. 

The emission contro l  system consis ts  f o  a set  o f  cyclones and a 
baghouse. Exhaust gases from the  process are manifolded through a ser ies o f  
cyclones t o  remove the heavier pa r t i cu la tes  and then through a baghouse 
t o  remove the  f i n e  pa r t i cu la tes  before being vented t o  t h e  atmosphere from a 
c i r c u l a r  exhaust stack. A schematic of t he  emission cont ro l  system i s  shown 
i n  Figure 2. The stack i s  62 inches i n  diameter w i th  2 p o r t  holes a t  90 
degrees t o  each other. 

The asphalt drum-mix process invo lves the  grading and s to r ing  o f  
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1.0 INTRODUCTION 

On August 14-17 and September 17, 1990, the Eureka Laborator ies Inc.  
Source Testing Group conducted an emissions evaluation t e s t  program f o r  
t o x i c  a i r  contaminants a t  an asphalt p l a n t  owned and operated by t h e  
C a l i f o r n i a  Commercial Asphalt Corporation Drum Mix Plant. The f a c i l i t y  i s  
located i n  San Diego, CA. The t e s t  program was conducted t o  determine t o x i c  
a i r  contaminant emission f o r  t h i s  source category as required by AB2588, 
' A i r  Toxic Hot Spot" regulat ion.  A representat ive o f  the San Diego APDC was 
on s i t e  t o  observe the  sampling program. 

The purpose o f  the  evaluat ion t e s t  i s  t o  determine emissions o f  t o x i c  
a i r  contaminants from (1) the  aggregate dryer exhaust dur ing normal 
operat ion and (2)  t o  evaluate emissions o f  t o x i c  a i r  contaminants f rom 
t h e  asphalt drum m i x  process under normal operating condi t ions.  

The fo l lowing substances were the ta rge t  compounds o f  i n te res t :  Trace 
Metals (Arsenic, Beryl l ium, Cadmium, Copper, Total  and Hexavalent Chromium, 
Mercury, Nickel, Selenium, Zinc and Manganese), Polycyc l ic  Aromatic 
Hydrocarbons (see l i s t )  , Benzene and Formaldehyde. A l l  t e s t  methods used 
t o  sample f o r  the ta rge t  compounds were  approved by the C a l i f o r n i a  A i r  
Resource Board. 

2.0 SOURCE TEST TEAM 

The Eureka Laboratories Source Test ing Team included one f i e l d  
engineer, one chemist and one technic ian. The group was under the  
supervis ion o f  Dr .  Shao-Pin Yo. Dr. Yo i s  responsible f o r  ensuring t h a t  a l l  
f i e l d  a c t i v i t i e s  r e l a t e d  t o  t e s t i n g  are proper ly  carr ied out and w i t h  
ensuring the  accuracy o f  the  source t e s t i n g  data. Mr .  George Lee served as 
t h e  on-s i te  technical  consul tant .  

3.0 PROCESS DESCRIPTION 

The asphalt drum-mix process involves the  grading and s to r i ng  o f  
var ious aggregates and conveying t o  a r o t a r y  k i l n  f o r  heating, d ry ing  and 
add i t iona l  mixing. The k i l n  uses backup o i l  as fue l  during the  t e s t  program. 
As the heated product leaves the  k i l n ,  i t  i s  combined with aspha l t i c  cement 
t o  form the f i n i s h  product. This mater ia l  i s  then conveyed t o  l a r g e  
overhead hopper bins f o r  storage p r i o r  t o  being loaded in to  de l i ve ry  t rucks.  
A t yp i ca l  asphalt drum-mix p lan t  i s  presented i n  Figure 1. 

Exhaust 
gases from the process are manifolded through the  duct and then through a 
baghouse t o  remove the  f i n e  pa r t i cu la tes  before being vented t o  t h e  
atmosphere f r o m  a c i r c u l a r  exhaust stack. A schematic o f  the  emission 
cont ro l  system i s  shown i n  Figure 2. The s tack i s  62 inches i n  diameter w i t h  

0 

The emission con t ro l  system consists o f  a duct and a baghouse. 

, 2 p o r t  holes a t  90 degrees t o  each other. 
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4.0 TEST PROCEDURE: 

4 . 1  Sample Location and Number of Traverse Points - CARB Method 1 

CAR6 Method 1 was used t o  determine the sampling locat ion and sample 
t r ave r se  points .  The s tack gas velocity was not uniform from point t o  point 
across  the s tack.  Therefore, the m i n i m u m  number and locat ion of t raverse  
po in t s  were determined based on the  result of CARB Method 1 (See 
Figure 3 ) .  Each port  hole cons is t s  of 6 t raverse  points.  The por t  holes are 
0.85 diameters upstream, and 4.1 diameters downstream, from the nearest  flow 
disturbance. The absence of cyclonic flow was a l s o  ver i f ied ;  the 
d i f f e r e n t i a l  pressure reading a t  each t raverse  point  was null for  
appropriate p i t o t  tube or ientat ions.  

4.2 =-Stack Velocity and Volumetric Flow Rate - CARB Method 2 . - 

CARB Method 2 was conducted t o  determine t h e  average stack gas velocity 
and temperature using a precal ibrate  t y p e  S p i t o t  tube and thermocouple 
simultaneously positioned a t  the traverse p o i n t s  specif ied by CARB Method 1. 
The s t a t i c  pressure of t he  stack was a l so  measured a t  several t raverse  
poin ts ,  and t he  average value was added t o  the  barometric pressure and 
recorded on t h e  data sheet. 

4.3 Stack Gas Molecular Weight - CARB Method 3 

gas sample from the stack. A precalibrated 02 and E02 analyzer was used t o  
determine t h e  volume percent of carbon dioxide (C02) and volume percent of 
oxygen (02) i n  the  stack. The C02 and 02 measurement together w i t h  the 
moisture content i n  the  stack gas were used t o  determine t h e  molecular 
weight o f  the s tack gas from the  combustion source. 

4.4 Stack Gas Moisture Content - CARB Method 4 

A gas sample was extracted from the s tack  a t  a constant r a t e  f o r  a 
su f f i c i en t  period of time. The to ta l  water vapor absorbed by s i l i c a  gel and 
condensed i n  the impingers was measured. Dry gas meter volume and 
temperature were a l so  measured during the sampling time. 
content was calculated us ing  CARB Method 4. Leak check was performed before 
and a f t e r  this test. 

5.0 SAMPLING AND ANALYTICAL PROCEDURE 

Based on CARB Method 3, multi-point grab sampling was used t o  ex t rac t  3 

The gas moisture----- 

CARB Method 423 was used as sampling method f o r  Arsenic, CARB Method 
425 f o r  Chromium and Hexavalent Chromium, and EPA Mutiple Metals Draft 
Method as  sampling method f o r  t race  metals. As requested by CARB, CARB 
Method 423 for  arsenic was used i n  the  multiple metals t e s t  method 
development and ve r i f i ca t ion  study. Modified CARB Hethod 5 was used t o  
Perform the CARB Method 429 (Polycyclic Aromatic Hydrocarbons) sampling. 
Grab samples were taken f o r  CARB Method 410 (Benzene). T r ip l i ca t e  sampling 
runs were performed f o r  each method. 

3 
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5.1 Trace Element - EPA D r a f t  Method 

t r a c e  elements: Arsenic, Beryl l ium, Cadmium, Copper, Mercury, Nickel, Lead, 
Selenium, Z inc and Manganese. Tota l  and hexavalent chromium sample was 
taken by separate sampling t r a i n  descr ibed l a t e r  i n  t h i s  section. 

The s tack  sample was withdrawn i s o k i n e t i c a l l y  f r o m  the source f o r  a 
p e r i o d  o f  72 minutes. The p a r t i c u l a t e  emissions were co l lec ted  i n  a glass 
probe l i n e  and on a heated f i l t e r ,  and gaseous emissions were co l lec ted  I n  a 
s e r i e s  o f  c h i l l e d  impingers conta in ing 100 m i l l i l i t e r s  o f  d i l u ted  n i t r i c  
a c i d  i n  hydrogen peroxide i n  each o f  the  second and t h i r d  impingers. 

EPA M u l t i p l e  Metals Draf t  Method was used t o  c o l l e c t  the fo l low ing  f.:l 

The f o u r t h  and f i f t h  impingers each conta in  100 m i l l i l i t e r s  o f  a c i d i c  
potassium permanganate so lut ion.  The f i r s t  impinger was used as a water 

The sampling t r a i n  components were recovered and ac id digested i n  
separate f r o n t  and back h a l f  f r a c t i o n  and then analyzed f o r  mercury by co ld  
vapor atomic absorption spectroscopy (CVAAS). The remainder o f  the t race  
elements were analyzed by i n d u c t i v e l y  coupled argoplasma emission 
spectroscopy ( ICAP)  . 
5.2 Arsenic  - CARB Method 423 

knockout, t h e  l a s t  impinger contained 200 grams o f  d ry  s i l i c a  ge l .  - 

CARB Method 423 was conducted f o r  determinat ion o f  arsenic. Simi lar  CARE 
Method 5 sampling t r a i n  was used t o  c o l l e c t  t he  sample (see Figure 4 ) .  

s tack  us ing g lass  nozzle attached t o  heated g lass l i n e  probe. The heated 
f i l t e r  ho lder  was connected v i a  t e f l o n  tub ing  t o  a ser ies o f  impingers 
immersed i n  an i c e  water bath. The f i r s t  two impingers contained 100 
m i l l i l i t e r s  o f  deionized water, the t h i r d  impinger remained empty and the  
f o u r t h  impinger contained 200 grams o f  s i l i c a  gel .  The absorption t r a i n  was 
fo l l owed  i n  series w i th  an a i r  t i g h t  pump used t o  mainta in  a cont ro l led  
sample f l ow  r a t e  through the system, and a ca l i b ra ted  dry gas m e t e r  was used 
t o  ensure t h a t  a s u f f i c i e n t  sample volume was taken. Stack ve loc i ty  was 
measured us ing an S type p i t o t  tube. O r i f i c e  d i f f e r e n t i a l  pressure was 
adjusted accordingly t o  maintain sampling r a t e  within 10% o f  i sok ine t i c  
r a t i o  v a r i a t i o n .  

The s tack was traversed dur ing the  sampling run  (72 min.). The stack 
v e l o c i t y  and temperature as wel l  as o r i f i c e  meter temperature was measured 
a t  each t raverse  point .  The system t r a i n  was leak checked before and a f t e r  
each run. The f i l t e r ,  r i n s e  and impingers s o l u t i o n  were ac id  digested and 
analyzed f o r  Arsenic by Atomic Absorbtion. 

5.3 Tota l  and Hexavelent Chromium - CARB Method 425 

Sampling and analysis f o r  t o t a l  and hexavalent chromium was conducted 
i n  accordance w i th  CARB Method 425. P a r t i c u l a t e  emissions a r e  co l lected from 
the  source by use o f  CAR6 Method 5. The co l lec ted  sample was div ided i n t o  
two equal port ions.  With one po r t i on  was a c i d  d iges ted  and analyzed f o r  

. 
I 

P a r t i c u l a t e  and gazeous emissions are ext racted i s o k i n e t i c a l l y  from the  .I 
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t o t a l  chromium by graphi te  furnace atomic absorption spectrometry. The other  -1 
p o r t i o n  o f  the  sample was ex t rac ted  w i t h  a l ka l i ne  s o l u t i o n  and analyzed f o r  
hexavalent chromium by c o l o r i m e t r i c  method. 

5.4 Polycyc l ic  Aromatic Hydrocarbons - CARB Method 429 

The t o t a l  amounts o f  Po lycyc l i c  Aromatic Hydrocarbons (PAH) emit ted 
from the  stack dur ing  the  per iod  o f  sampling t ime was co l l ec ted  and analyzed 
fo l lowing the  procedures ou t l i ned  i n  CARB Method 429. A Modif ied Method 5 
sampling t r a i n  was used f o r  c o l l e c t i n g  the  sample (see Figure 5). 

Par t i cu la te  and gaseous phase PAH are extracted i s o k i n e t i c a l l y  from the 
stack and co l l ec ted  on the glass f i b e r  f i l t e r ,  XAD-2 Resin, i n  the impingers 
and/or i n  upstream sampling t r a i n  components. The PAH sampling t r a i n  
consisted o f  a-heated glass,f.iber-filter, an absorbent t r a p  containing - 
precleaned XAD-2 Resin; the  g lass t r a p  was located i n  the  sample l i n e  
downstream o f  the  f i l t e r  holder and upstream o f  the f i r s t  impinger, a glass 
Hempal-type condenser was loca ted  between the f i l t e r  ho lder  and the XAD-2 
ca r t r i dge  t o  ensure t h a t  cool s tack gas entered the absorbent t r a p .  

nozzle, probe l i n e  and t rans fe r  l i n e  were 
brushed and sequent ia l ly  r i nsed  w i t h  methanol, toluene and methylene 
ch lo r ide  several times. A l l  t he  sampling t r a i n  washes inc lud ing  impingers 
catches were stored i n  precleaned glass containers p roper ly  l abe l l ed  and 
transported t o  the  laboratory  f o r  analysis. 

I n  order t o  estimate the  p rec i s ion  and accuracy o f  the  sampling t r a i n  
f o r  c o l l e c t i n g  and recovering PAH i n  the  stack gas sample, i so top i c  l abe l l ed  
PAH were spiked onto the  f i l t e r  (benzo[a]anthracene d12) and onto the XAD-2 
r e s i n  (methyl-naphthalene-d10) p r i o r  t o  each t e s t .  Once i n  the  laboratory,  
t h e  samples were extracted w i t h  the  appropriate organic solvent and then 
analyzed fo r  PAH's by high r e s o l u t i o n  c a p i l l a r y  column gas chromatography 
coupled w i th  low reso lu t i on  mass spectrometry (HRGC/LRMS). 

The fo l lowing polynuclear aromatic hydrocarbons (PAH's) were 
determined: Naphthalene, Acenaphthylene, Aunaphene, Fluorene, Phenanthrene, 
Anthracene, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, 
Benzo( b) f l  uoranthene, Benzo( k) fl  uoranthene, Benzo(a)pyrene, 
Benzo(g, h, i ) p e r y l  ene, D i  benzo( a, h)anthracene and Indeno( 1,2,3-~d)pyrene. 

5.5 Formaldehyde - CARB Method 430 

Sampling and analysis fo r  Formaldehyde was conducted i n  accordance w i t h  
CARB Method 430. The sampling t r a i n  (see Figure 6) consisted of a glass 
probe equipped w i t h  a glass wool p lug  t o  remove p a r t i c u l a t e  m a t t e r .  

The probe was connected with a shor t  t e f l o n  l i n e  t o  three midget 
impingers i n  ser ies,  a l l  immersed i n  an i c e  water bath. 

The f i r s t  two impingers contained 15 m i l l i l i t e r s  o f  a f resh aqueous 
ac id i c  so lu t i on  o f  2,4-dinitrophenylhydrazine (DNPH). The t h i r d  impinger 
contained dry  s i l i c a  gel  t o  prevent moisture from enter ing  the  pump. A f t e r  
organic solvent ex t rac t i on  o f  t he  co l l ec ted  sample, the DNPH-Formaldehyde 
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<>* der iva t ive  was determined using reverse  phase high performance l i qu id  
chromatography (HPLC) w i t h  an Ul t rav io le t  (UV) absorption de tec tor .  
Formaldehyde i n  t he  sample was i d e n t i f i e d  and quantified by comparison of 
retention times and area count respec t ive ly  w i t h  those of standard samples. 

5.6 Benzene - Method 410A 

Emission of Benzene was determined by CARB Method 410A. Gaseous s tack  
emissions were co l l  ected by grab sampl ing method using a precl eaned tedl  a r  
bag and a sample l i n e  w h i c h  was f i r s t  purged three  times w i t h  the sample. 
The samples were labe l led ,  kept  out of d i r e c t  sunlight before ana lys i s ,  and 
analyzed within 48 hours a f t e r  sample co l l ec t ion  by gas chromatography/mass 
spectrometry (GC/MS). 

6.0 

by 
plugging the nozzle i n l e t ,  a d j u s t i n g  the vaccuum t o  15 inches of mercury and 
reading the flow on the dry gas-meter. The leakage rate was below 0.02 
cubic feet per minute. 

A leak check was a l so  conducted on t h e  p i t o t  tube before and a f t e r  each 
r u n  by blowing and/or sucking through the  p i t o t  tube until  3 inches of water 
ve loc i ty  pressure regis tered on the  manometer remained s t ab le  for a t  l e a s t  
15 seconds. 

The dry gas meter, o r i f i c e  meter, and thermocouple were ca l ib ra t ed  
before and a f t e r  f i e l d  sampling. 

Pr ior  t o  each t e s t ,  a l l  sampling equipment and glassware were 
thoroughly cleaned. After f i e l d  t e s t ing ,  samples were c a r e f u l l y  and 
properly recovered, cor rec t ly  1 abelled for ident i f ica t ion ,  and ca re fu l ly  
sealed and stored for s a f e  t ranspor ta t ion .  

Then the 
t r a i n  was leak checked, recovered, sealed and labelled l i k e  a sample. The 
samples including the f i e l d  blank were logged i n  a chain of custody which 
contained proper sample iden t i f i ca t ions  and spec i f i c  tests required.  T h i s  
document was t h e n  used t o  insure t h a t  laboratory personnel from sample 
custodians who i n i t i a l l y  receive and store the samples from the  f ield,  t h e  
technicians who perform sample preprarat ions,  t he  chemists who analyze the  
samples, and data processors who prepare the  reports can safe ly  t r a c k  sample 
custody. Copies of t h e  or ig ina l  chain of custodies i s  avai lable  upon request 

a method blank, reagent spike, and reagent 
dupl ica te  spike were prepared along w i t h  the  samples and f i e l d  blanks for  
ana lys i s .  All instruments - GC, HPLC, GC/MS, AA, ICAP/AES, and 
spectrophotometer were ca l ib ra t ed  prior t o  each analysis following the ELI 
QA/QC manual. Analytical results including detect ion l imi t  of the samples 
were reported. 

FIELD AND LABORATORY QUALITY ASSURANCE 

The sampling t r a i n  was checked f o r  leaks before and af ter  each r u n  

I --,, 
\ 

. j  

A f i e l d  blank t r a in  was set up p r io r  t o  t he  run of each test. 

During sample preparation, 

11 
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7.0 SUMMARY OF RESULTS 3 
All field data and detailed calculations to determine each parameter 

including X moisture, stack velocity, f low rate, standard dry air volume, 
percent of isokinetic variation and analytical results are presented in the 
appendices. Emission of the various pollutants tested are summarized in 
Tables 1 through 6. 



Table 1 
Sunary  o f  Trace Metals Emissions Data 

EPA Draft Method 

CLIENT: Central Valley Rock, Sand 6 Gravel Association, Inc. 
PROJECT: California Comnercial Asphalt Plant  of San Diego 

Compound. 
RUN 11 RUN 12 RUN 13 
08/14/90 08/15/90 08/16/90 
(10-3)l b/hr ( 1 0 - 3 ) 1 b/ h r  (10-3)l b/hr 

Arsenic < 1.57. 
Beryl 1 i urn < 0.16 
Cadmi urn < 0.31 
Copper 2.88 
Mercury 2.05 
Nickel 167.23 
Lead 1.17 
Sel eni urn < 1.57 
Zinc 69.12 
Manganese 2.33 

Sel eni urn 
Zinc 
Manganese 2.33 

< 1.57 
69.12 

< 1.50 
< 0.15 

< 1.44 
< 0.14 
< 0.29 
3.58 
1.92 

150.45 
2.35 

< 1.44 
117.04 
14.84 

< 0.30 
1.21 
2.22 
4.10 
0.86 

< 1.50 
57.80 
15.44 

'<" = less than 

13 
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sumnary 
Table 2 

CARE HEMOO 423 
o f  Arsenic Emissions Data 

CLIENT: Central Va l ley  Rock. Sand a Gravel Association, Inc, 
PROJECT: C a l i f o r n i a  Comnercial Asphalt Plant o f  San Diego 

Compound 
RUN S1 
08/14/90 
(10-3)l b/hr 

RUN 12 
08/15/90 
(10-3)l  b/hr 

RUN #3 
08/ 16/90 
(10-3)lb/hr 

Arsenic < 0.26 < 0.26 < 0.26 

NOTE: "c" = l ess  than 

14 
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Table 3 
Sumnary o f  Chromium & Hexavalent Chromium Emissions Data 

CARB HflHOO 425 

CLIENT: Central Valley Rock, Sand & Gravel Assoctattons, Inc. 
PROJECT: Caltfornta Comerctal Asphalt Plant o f  San Dtego 

RUN #I RUN #2 RUN 113 

(10-3)l  b/hr (10-3)l b/hr (10-3)l b/hr 
Compound 08/15/90 08/16/90 08/16/90 

. Total Chromium 7.14 3.94 7.. 96 

Hexavalent Chromium < 0.25 < 0.25 < 0.27 

NOTE: "<" - l ess  than 

15 
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Table 4 
Summary of Polycyl ic Aromatic Hydrocarbons Emissions Data 

CARE Method 429 

CLIENT: Central Valley Rock, Sand & Gravel Association, Inc. 
PROJECT: California Commercial Asphalt Plant of San Diego 

Compound 
RUN I1 RUN 1 2  RUN 83 
09/17/90 09/17/90 09/17/90 
(10-3)lb/hr (10-3)1b/hr (10-3)lb/hr 

Naphthalene 
Acenaphtlylene 
Acenaphene 
Fluorene 
Phenanthrene 
Anthracene 
F1 uoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(a)fluoranthene 
Benzo( k) fl uoranthene 
Benzo (a) pyrene 
Benzo (9, h, i ) peryl ene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

~~ 

176.30 
< 0.17 
< 0.17 
2.19 
1.84 

< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 
< 0.17 

.~ 

34.68 
< 0.16 
< 0.16 
0.63 
0.66 

< 0.16 
< 0.16 
< 0.16 
< 0.16 
< 0.16 
< 0.16 
< 0.16 
< 0.16 
< 0.16 
< 0.16 
< 0.16 

101.30 
< 0.10 
< 0.10 
1.77 
1.22 

< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 

NOTE: "<" = less than 

16' 
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Table 5 
Sumnary o f  Benzene Emlssions Data 

CARB HITIHOD 410A 

CLIENT: Central Valley Rock, Sand it Gravel Association, Inc. 
PROJECT: California Comnercial Asphalt Company of San Diego 

Compound 
RUN # l  RUN 12 RUN 13 
08/17/90 08/ 17/90 08/17/90 

RUN 11 Duplicate 
08/17/90 

Benzene 0.212 lb/hr 0.128 lb/hr 0.082 lb/hr 0.191 lb/hr 

17 
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Table 6 
Sunmary of Fonnaldehyde Emissions Data 

CAR8 HfFHOD 430 

CLIENT: Central Valley Rock, Sand & Gravel Association. Inc. 
PROJECT: California Commercial Asphalt Plant o f  San Diego 

Compound 
RUN %1 
08/15/90 

RUN 12 
08/15/90 

RUN (3 
08/15/90 

Formaldehyde 0.37 -1b/hr 0.31- lb/hr 0.12 lb/hr 

18 
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I 

0 8.0 DISCUSSION OF RESULTS 

Source t e s t  sampling was performed on August 14-17, 1990 except f o r  
CARB Method 429 (PAH) which was perfonned on September 17, 1990 due t o  
material shortage. The length of the t e s t  was due t o  the  batch production 
schedule a t  the f a c i l i t y .  Sampling was conducted when the f a c i l i t y  had 
accumulated suf f ic ien t  material orders from customers t o  allow f o r  extended 
production r u n  times t o  accommodate the  required 72 minutes of sampling 
time. 

- Nothing unusual was encountered during sampling i n  terms of equipment 
f a i l u r e  or procedural complications. 

Tr ip l ica te  runs of each t e s t  were performed under contractual 
agreement. The recovered samples of each run  were sealed and labe l led ,  
logged i n  a chain of custody, and prepared and analyzed as  soon as  possible.  

19 
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APPENDIX A 

Calculations 

.. 

A-1 
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CALCULATIONS 

Calculations are performed by computer based on the following equations: 

Detennination of Traverse Point Locations 
Cfrcular Duct 

t.p.(lst half) - D/2 - (D/dk) 
t.p.(2nd half) - D/2 + (D/2k) * 

k(k+l-2n) 

k(2n-1) 
- 

- .~ where ~~~ n .. - 1 to-.k/z ~~ ~ 

Rectangular 

t.p. = 1/2k + (n-1) l/k 

where k - 1/L * (number o f  ports) 
n - l t o k  

Determination - o f  Particulate Emissions 

Stack Pressure 

Ps - Patm + dHavg/l3.6 
Volume o f  Water Collected at Standard Condition (grams) 

Vwstd - [W + silica gel gain) 0.0464 

Sampled Volume at Standard Condition 

Vmstd - (17.38 Vm Ps)/Tm (SCF) 

Percent o f  Moisture 

Bws - (Vwstd)/(Vwstd + Vmstd) = Vwstd/Vtstd 

Stack Gas Velocity 

Vs - 85.48 CP dP(avg) Ts/(Ps Ms) 

Percent o f  Isokinetic Sampling 

X I - 100 (17.58 Vtstd Ts)/([Dn on] * 0 Ps Vs) 

A- 2 
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(‘3 
Volumetric Flow Rate 

Qs Vs A 60 - AFCM 

Qstd - Qs (Tstdnsavg) (Ps/Pstd) - SFCM 

Qstd(dry1 - Qstd(#t) (1-Bws) - SDCFM) 

* Par t icu la te  Concentration 

C’S - 0.154 (Mn/Vmstd) (gain/SDCF) 

Emission Flow Rate ( lb/hr)  

Ebn - 0.00857 C’S QS 

A-3 
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Symbol Ident i f ica t ion  

A 

C’ 

CP 

D 

On - nozzle diameter (in.)  

dH 

dP - gas veloci ty  pressure 

-1 

K 
1 - second duct  dimension (rectangular),  inches 

L.  - duct dimension having ports (rectangular) ,  inches 

Mm 

Mn 

Ms 

0 - t o t a l  sampling time (minutes) 

Q - .volumetric flow r a t e  CFM 

Patm 

- cross sect ional  area of t h e  stack (square f e e t )  

- par t l cu la t e  concentration, dry basls  (grain/SDCF) 

- p l t o t  tube ca l ib ra t ion  coef f ic ien t  (0.85) 

- duct diameter ( c i r c u l a r  duct) , inches 

- pressure drop across o r i f i c e  ( In .  H20) 

.. .~ ~ . .~ ~~ ~~ ~~ -~ . .~ ~ percent is-o-k.i-net.i=c. 

- number of t raverse  points on D or  1 

- par t i cu la t e  emission r a t e  ( lb /h r )  

- par t i cu la t e  matter collected (mg) 

- stack gas molecular weight (gram) 

- atmospheric pressure ( in .  Hg) 

Ps 

Ts 

Vm 

- absolute pressure i n  the stack ( in .  Hg) 

- absolute temperature of stack gas 

- dry gas volume through the meter (cubic f ee t )  
- 

Vmstd 

vs 

Vwet 

- dry gas volume through the meter a t  standard conditions i n  cubic 

- veloci ty  of gas stream (feet/second) 

- volume of  water vapor collected a t  (cubic feet) 

feet. 

W - volume of water vapor collected i n  t h e  impingers (grams) 

A-4 
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,?. 
>! . .  . 

Subscripts 

atm - atmosphere 

avg - average 

111 - a t  meter 

n - at  nozzle 

S - a t  stack 

SCF - Standard cubic feet 

std - standard conditions 

625 
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APPENDIX 8 

Trace Metals Data and Calculations 

. 

8-1 
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FIELD BLANK 

Analytical Data 

. 

8-2 
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C.C. San Diego Multimetal F i e l d  Blank 

SUMMARY OF QUANTITATIVE ANALYSIS 

Trace Metal Mass (ug) 

Arsenic 

Beryl 1 i urn 

Cadmium 

Chromium 

Copper 

Nickel  

Lead 

Selenium 

~- 

< 12.6 

< 1.26 

3.0 

23.3 
~ - __ 

4.17 

22.62 

4.08 

< 12.6 

Zinc 477.49 

Manganese 7.60 

Mercury < 7.00 

NOTE: "<I = less than 

8-3 
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... 

6 

Copger 

Nicke l  

Lezd 

Selenium 0 . 1  lcdl .a. lbb7 Aw 
Zinc 0.01 7.YOL Ws3f  9.137 7.1.3 477 Y 

Manganese 0.01 n O L  7.6 o . 0 L  4 G 7 6 

M e r c u q  

Q f ,  = 50% 

0,001 

8-4 



RUN Y1 

Metals - August 14, 1990 

6-5 . 
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Calculation Data 
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C.C.Meta1 1 

Sample I.D.: California Comercia1 AS halt Plant EPA mltimetd 1 . Section I: Particu f ate Sampling mta 
Point DeltaDelta T T T T VAC Filter VEL 
I P H s i in out Temp. (FPS) 

A-12 0.50 0.75 282 16 16 76 2.0 
A-11 0.45 0.65 282 62 17 16 2.0 
A-10 0.55 0.85 284 59 19 17 3.0 
A-9 0.65 0.95 286 59 81 71 3.0 
A-8 0.81 1.21 286 57 83 I1 3.0 
A-7 0.77 1.15 286 51 84 76 3.0 
A-6 0.60 0.90 289 59 85 18 3.0 

18 3.0 A-5 0.55 0.80 287 60 86 
A-4 0.40 0.60 286 60 86 19 2.5 

80 2.5 A-3 0.40 0 .60  286 61 88 
- A-2. __ 0.35-0.52 -282 61 -81 80 2.0 

AZ1 0.28 0.44 282 61 87 80 2.0 
B-12 0.42 0.62 280 62 86 80 2.0 
B-11 0.45 0.68 288 62 86 81 2.5 

81 3.0 B-10 0.50 0.74 288 61 87 
81 3.0 B-9 0.56 0.84 286 61 88 
82 3.0 90 

90 82 3.5 
90 82 3.5 

8-8 0.66 1.00 283 
B-I 0.80 1.20 281 
B-6 0.80 1.20 279 61 
B-5 0.70 1-10 277 61 89 82 3.5 
B-4 0.55 0.15 27 6 63 89 82 3.0 

83 4.0 B-3 0.49 0.72 275 63 89 
B-2 0.30 0.45 215 64 89 84 2.0 
B- 1 0.22 0.32 215 65 89 83 2.0 

AVG 0.53 0.79 283 62 86 80 2.8 

:;. 

NaMENcLATURE 

Delta P = Stack gas velocity head at each sample point 
Delta H = Pressure differentital across orifice meter ( 

Ts = Stack temperature (OF) 
Ti = Temperature of gas leaving condensor (OF) 
Tin = Dry gas meter inlet temperature 

245 49.5 
215 41.0 
215 52.0 _ ~ _  
188 56.6 
231 63.2 
214 61.6 
286 54.5 
562 52.i 
291 44.4 
289 44.4 
293- 41.4- 
285 37.1 
272 45.3 
272 47.2 
218 49.1 
,216 52.5 
276 56.9 
280 62.6 
278 62.5 
285 58.4 
278 51.7 
279 48.8 
288 38.2 
284 32.1 

269 50.4 

(in. H20) 
i n .  H20) 

Tout = Dry gas meter outlet temperature 

Vac = Sample pump vacuum (in. Hg) 
Filter Temp. = Temperature of front-end filter enclosure (OF) 

VEL (FPS) = Actual stack velocity at each sample point 

9-7 
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1 
2 h 3  
4 h 5  
6 

170 ml 
200 ml 

O m l  170 ml 
200 ml O m l  

210 m i  200 ml 10 ml 
209 gram 200 gram 9 grm 

TOTAL CONDENSED MOISTURE 189 ml 

STACK GAS mLECLTLAR WEIGHT 

PER(=ENT CARBON DIOXIDE 
PERCENT OXYGEN 

P 6.00 
P 15 .OO - _. .- - - .. - __ 

PERCENT CARBON M3NOXIDE = 0 . 0 0  
PERCENT N1TRM;EN &I INERTS 5 79.00 

aB3po"T VOLUME% MOISTURE CORR mLwT = MASS FRACTI 

WLTm 20.67 1.00 18.00 3.72 

CARBON DIOXIDE 6.00 0.79 44.00 2.09 

' I  ,--, 0xPc;EN 15.00 0.79 32.00 3.81 
L9 

CARBON mNOXIDE 0.00  0.79 28.00 0.00 

NITROGEN & INERTS 79.00 0.79 28.00 17.55 

AVERAGE MOLECULAR WEIGHT = 27.17 



C.C.Meta1 1 

Section 11: SAMPLE VDLDME CAU,ZTLATIONS 

Dry gas metar, initial reading 
Dry gas meter, final reading 

P 838.864 d 

P 874.610 Q?l' 

~ r y  gas metes calibration factor I 1.000 

Meter volume uncorrected for Temp 6 Press 0 35.746 CFl' 

Barometric pressure at site P 29.20 in Hg 
Meter pressure (barometer + average delta H) = 29.40 in Hg 

Average meter temperature during test P 82.9 DEG F 
33.648 d - - Dry sample volume at standard conditions 

Section 111: STACK GAS CACCULATION 
Average stack temperature during test 

Volume of condensed water - 
282.5 DEG F 

189 ml - 
Percent moisture of stack gas 

Pitot tube correction factor 
P 20.67 % 

P 0.85 

Stack gas molecular weight t 27.17 

Stack gas velocity at stack conditions P 50.42 F"/SEC 
Duration of sampling - - 72 Minute 

Nozzle diameter = 0.233 in 
95.5 % - Percent isokinetic variation - 

Area of stack P 20.97 SQ FEET 
Stack flow rate, standard conditions E 34628 DSCFM 

>, 
... J 

B-9 
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C.C.Meta1 1 

Compound 
Arsenic 
Beryl 1 i urn 
Cadmi urn 
Copper 
Mercury 
Nickel 
Lead 
Sel eni um 
Zinc 
Manganese 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS 
EMISSION RATE OF TRACE METALS 

Mass (ug) 
< 11.54 

< 1.15 

< 2.31 

21.21 

15.10 

1231.23 

8.63 

< 11.54 

508.89 

17.12 

Emission rate (10-3 lb/hr) 
C 1.57 

< 0.16 

< 0.31 

2.88 

2.05 

167.23 

1.17 

< 1.57 

69.12 

2.33 

8-10 
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Field Data 
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EUREM L433MTORIfS INC. 

FIELD iESl DATA FORM 
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Analytical Data 

8-15 
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MEETALS - EPA MULTIMETAL XETHOD 

CLIENT : 
PROJECT: C L  bww *-oe-'Qa 
SAMPLING DATE: 
SAMPLE I.D. : Train J 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Nickel 

Lead 

Selenium 

Zinc 

Manganese 

Mercury 

0.1 

0.01 

0.02 

0 .02  

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

0.001 

4 OF, 

0.0017 lA.\ 0 
J 

c II.SY 

r 7 . 1 ~  

6-16 
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HG 
.113*5:: 

109( 
-0981: 

FE 
-4201 
.4291: 
.420:: 
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5 SAMPLE NAME: CDL.CK-1 x'2v 

HG 
i ..: 
1 ..: 
1 . c  

FE 
1 . t  
1 2  
1 ..: 

HG 
.OO 
. o o  
. o o  

FE . 00 . 00 
.oo 

. 



PROFILE FOR PHYSICAL CHANNEL 1.2 
15-SEP-PO OS: 56 

.. 

6-25 
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MO NI PB 5 5 c E TL v Z N  
030 
030 
0 30 

CA MG NA MI4 
E X P #  1 .9800 1.176 1.0S7 .0360 
M P #  2 .9840 1 . 1 9 2  1 .130  , 0 3 7 0  

920 1.18.4 1 . 1 0 9  .1?36S AVERAGE * 

8-26 
051 

cu 
,1460 
,1470 
.14&5 , 

AL 
1 . 3 6 2  
1.381 
1 .372  

S T D 2  

S T D 3  

STD4 

HG . 0 92c 
.OPSC 
.093:  

FE 
. 2 6 4 i  
, 2 6 4 i  
,2641 



.I l l .  . .,.\, 

ACT NAME : CAM TIME:lS-SEP-'?L iO:02: STMWiiRD b1PI.E : STD.5 -..i 

EXP# 1 1000 1 3 . 3 8  
EXP# 2 1000 13.57 
AUERAOE 1000 1 3 . 4 8  

. 1,s.  AG 

MC) ' 

EXF6 1 2 .498  
=,<eft 2 2.502 
AL'EZAGE 2,503 
-. .- 

c.4 
E:."; 2 cc 1 .2144 
ESP# 2 ,2202 
4VERAGE .2173 

ACT NAME : CAM 
SAMPLE 

I .s. 
EXP# 1 . 1000 
EXPtl 2 1000 
W E R A G E  1000, 

E : W W  1 
EXPY 2 
AVERAGE 

N I 
2.492 
L , 4 :::4 
2.4:3'-- 

MG 
.0233 
.02?7 
.0265 

TIME : 

c 



. P . ? ! E  

. A  
5 

- s  

. .. .. . . .  
. .  

I . .  

. , . . . . . . . . . . . i  . .  . . 

. .  

. . .. 

.. . . ,  

. . .  
. .  . .  

. .  

P' 
I ,./ 

. -  



RUN #2 

Metals - August 15, 1990 

8-29 
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Calculation Data 
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. 
sarmple 1.0. : Cal i fornia  CCnmnerchl Asphalt P l a n t  EPA Multimeedl 2 ( D r a f t  Wet' -\, 

1 
Section I: Partcculate samplhg oata 

Point DeltaDelta T T T T VAC Filter VEL 
# P H S i in aut Temp. (=s) 

A-12 
A-11 
A-10 

0.50 
0.57 
0.62 

0.82 
0.98 
1.10 
1.15 

64 
60 
59 
60 
61 
62 
63 
65 
65 
66 
66 
66 
66 
64 
64 
65 
65 
65 
65 
66 
67 

69 
71 
73 
75 
77 

67 
67 

3.0 
3.0 
4.0 
4.0 
4.0 
4.0 
3.5 

48.4 
51.8 
54.1 __  ~ 

A-9 
A-8 
A-7 
A-6 
A-5 
A 4  
A-3 
A-2 
A-1 
B-12 

0.75 
0.82 
0.63 

79 
7 9. 
81 
82 
83 

260 
259 
259 
253 
260 
2 64 
252 
245 
251 
242 
251 
250 
248 
244 
240 
232 
235 
242 

55.0 ..__ 
0.50 
0.42 

285 
286 . . . .. .. . 

0.35 0.58 

0.25 0.41 
5 0.32 0.50- 

2 85 
- -282 

. . . ._ 282 
0.42 0.66 283 

73 
74 83 

83 
79 

2.0 39 .-I 
34.6 
44.9 
49.2 
51.6 

2.0 
2.5 
3.0 
3.0 

E-11 
B-10 
B-9 

0.50 
0.55 
0.S8 

. -  
80 
82 76 

77 
77 
77 

84 
84 
82 

3.5 
3.5 
4.0 

B-8 
. .- ~ 

0.68 
0.70'  
0.52. 
0.45 

1.15 
0.85 
0.72 

83 3.0  50.3 
46.5 
41.0 
37.9 
34.6 
30.9 

B-5 84 
85 

3.0 
3.0 
2.5 

0.35 
0.30 
0.25 
0.20 

0.58 
0.49 
0.42 
0 -33 

67 
67 
68 

79 
80 
79 

B-2 
B-1 

86 
86 

2.0 
2.0 

AVG 0.50 0.82 . 282 64 81 74 3.0 250 48.0 

"CLATURE 
Delta? = Stack gas velocity head at each sample point (in. ?KO) 
D e l t a  H = Pressure differentital across orifice meter (in. H20) 
Ts = Stack temperature (OF) 
Ti - Temperature of gas leaving condensor (OF) 
Tin = Dry gas meter inlet temperature 
Tout = Dry gas meter outlet temperature 

Vac = Sample pump vacuum (in. Hg) 
Fet- Temp. = Temperature of front-end filter enclosure (OF) 
VEL (FPS) = Actual stack velocity at each sample point 
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C.C. Metal 2 

1 
2 6 3  
4 6 5  
6 

182 m l  O m l  182 ml 
208 ml 200 ml 8 m l  
200 ml 200 ml O m l  
211 gram 200 g a m  11 

l W m L  mENsED PlDISTuRE 201 m l  
. .... . 

STACK GAS M3LECmAR WEIGHT 

PERCENT CARBON DIOXIDE = 6.00 
PERCENT OXYGEx 
PERCENT (IARBON MDNOXIDE 
PERCENT " h INERTS 

6 15.00 - 0.00 
... 79.00 

' m  VOLUME% m 1 s T u R E C o R R  m L P =  MASS FRAcrIoN 

wATm 20.86 1.00 18.00 3.76 

CARBON DIOXIDE 6.00 0.79 44.00 2.09 <> 0nGKt.I 15.00 0.79 32.00 3.80 

CARBON MoNoxmE 0.00 0.79 28.00 0.00 

NITROGEN & INERTS 79.00 0.79 28.00 17.51 

AVERAGEMOLECCTLARWEIGHT = 27.15 

6-32 
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.- 

Section III: spA[x QLS -ON 

A v e r a q  stack temperatnrc daring test I 282.1 D Z  F 
Volume of condensed water 

percent moisture of stack  gas 

p i t o t  tube correction factor 
stack gas molecrilar weight 

. stack gas veloc i -  at stach conditions 
Duration o f  samplg 

Nozzle dizmeter 

Percsxtt isokinetic variat ion 

Area of siack 

Stack floor rate, standard conditions 
__- .- 

I 

I 

0 

I 

I 

201 ml 

20.86 % 

0 -85 

27.11 
-> .. 1 

48.05 F T ~ C  

72 Minute 

0.233 irr 
102.8 % 

33802 DSOH 

20.97 SQ FEZT 

B-33 
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C.C. Metal 2 

n 
k-9 Section 11: SAMPLE vo- cluanxr~rn 

Dry gas metar, in i t ia l  reading - 917.496 

Dry gas meter, final reading I 953.710 

Dry gas meter calibration factor I 1.000 

Metar volume uncorrected fo r  Temp h Press I 36.214 CET 

Barometric pressure a t  s i te  - 29.95 in H g  
Meter pressure (barmeter + average delta H) 30.17 in Hg - 
Average meter temperature during t e s t  I 77.3 DEG F 

Dry sample volume at standard conditions P 35.345 CFr 

Section 111: STACK GAS cALc[ILATIoN 

Average stack temperature duringtest  I 282.1 DEG F 

Volume of condensed water P 201 m l  

Percent moisture of stack gas 

P i t o t  tube correction factor 

Stack gas molecular weight 

Stack gas velocity a t  stack conditions 

Duration of sampling 

Nozzle diameter 

Percent isokinetic variation 

Area of stack 

Stack f low rate, standard conditions 

(-J 

I 

P 

P 

P 

i. 

P 

P 

E 

P 

20.86 % 

0.85 

27.11 

48.05 FT/SEC 

72 Minute . 

0.233 in 
102.8 % 

20.97 SQ FEET 

33802 DSCE'M 
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C.C. Metal 2 

Compound 
Arsenic 
Beryl1 ium 
Cadmi um 
Copper 
Mercury 
Nickel 
Lead - - 

Sel en i um 
Zinc 
Manganese 

- 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS 
EMISSION RATE OF TRACE METALS 

Mass (ug) 
< 11.44 

< 1.14 

< 2.29 

28.33 

15.18 

1192.03 

18.60 

< 11.44 

927.32 

117.54 

_-  - 

6-35 
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Emission rate (10-3 lb/hr) 

< 1.44 

< 0.14 

< 0.29 

3.58 

I .92 

150.45 

2.35 

< 1.44 

117.04 

14.84 

- - - 

I> 



. 

Fie ld  Data  
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EUREM M39MTORIES INC. 

EL I9161 38:.7953 
FAX 1916, 381-5013 



-3 Wrle &./size (in. ) ,333 P i l t e r  No. 

I I I I I I I 1 
6-39 
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Analytical Data 

I 
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METALS - EPA MULTIKETAL METHOD 

SAMPLING DATE: 
SAMPLE I.D.: Train a 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Nickel 

Lead 

Selenium 

Zinc 

Manganese 

Mercury 

8-41 
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/r ::! I 
I .. ... ,. ;: ; 
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Calibration Data 
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13 

+ 
" 

" 
................................... 

I I 

&, I ' ",, 
I I 
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ACT NAFlE : M - 2 :  

S < F #  1 . l@OU 
EXP# 2 1000 
AVERAGE 1000 

1 .s. 

MU 
FXP# I . 2as?l> 
EYP4 2 .244J 
A'SEEA;GE .244@ 

CA 

STAPIDARG NAME : STDI 
1: I? 1: 0 CP cu 
.O,5!rJ .".950 .15!0 . t 4 1 0  
.0601) .2$40 ,1490 .1410 
.0605 .2945 .1500 .1410 

TL; \.I ZN A L  . 12 .3  . 1 2Pi1  , 0 5 0 0  1 .524 
.I210 .lalo . 0 5 0 0  1.532 
, 1235 , 1:3@!3 . @5@O 1 ,522 
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'3 y .  

E-49 
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c I ..>. 
E X P U  I 1 Q 0 l j  
EXP# 2 1000 
AVERAGE 1000  

MO 
E:/P# I .2370 

CA 
EXP# 1 .9S00 
PAP# 2 .9840 
AVERAGE ,9820 

STANDARD NAME : STD2 
FE 3.1  
: 3 ,  4 2  I 1 .:30 
- -. . -02 1 1 . 40 
! 3 . 4 '  1: .3c 
, .> c .-. 

CU 

,1470 
.1465 

AL 
1 .362  
1.381 
1 . 3 7 2  

-1460  

, . -  ;" . 1 
8-50 
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ACT NAME : CAM TIME:lS-SEP-PU i0:0'5 

EXP# 1 1000 13.35 
M P #  2 1000 1 3 . 5 7  
AVERAGE 1 0 0 0  1 3 . 4 8  

. 1 . 8 .  AG 

8-51 
676 



. .  . . . . .  
. _ I  

. .  

'. .'OPERATOR B E N J A N I N  MErlDoZa . .  . .  
. . .  . .  DATE 9-18-90 ..... ;.-. ..... :.i:,., . .  , '::...BATCH ',.>,.-*-:-? :.,': . 

. . .  ..... .'PROGRAM 2 Hg COLD VAPOR 

SAMPLE CONC XHSD MEAN 

*,Z :._ b..'.::. . , .......... . . . . . . . .  

. .  . . . . .  .. , .).. :: .. _. . . i . .  R E A D I N G S  . . . . . . . . . .  . . . . . .  ;;::;.,>. 
. . .  . . .  . .  
. . .  ........ ..... . .  .... . . . . . . .  _.a_,. . .  

ABS . .  :.: 
' : .  ,!., 

.(;. 'Zr y.- ,  
.- .. 

-.BL~NK:+.:.:-'.: .: :... 0. 0000 . -0.000 -0.001 -0.000 ~::-0.000'.~ 

:STANDARD' i O.OOIO 1.6 0.016 0.016 0.016 ;:":0.016: . . . . . .  . ...; : .. ( 3 . 2  0 .  09 1 G.OS1 0.091 STANDARD 2 0 . 0 0 m  
STANDARD 3 13: 0 10(j <I .  s t:!. 196 

. . .  . . .  . .  . ~. . 
. . . .  . . . .  



RUN #3 

Metals - August 16, 1990 
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Calculation Data 

8-54 

679 



~- - 
C. c. M e t a l  3 

-1 sample I.D.: California Commercial Asphalt Plant  EPAMultimetal 3 (Draft Met' 

Section I: Particulate Sampling Data 

Point Delta Delta T T T T VAC F i l te r  VEL 
I P E S i i n  out Temp. (P.pS) 

A-12 
A-11 
A-10 
A-9 
A-8 
A-7 
A-6 
A-5 
A-4 

- A-3 
A-2 ~ 

A- 1 
B-12 
B-11 
B-10 
B-9 
B-8 
B-7 
B-6 
B-5 
B-4 
B-3 
B-2 
B-1 

AVG 

0.42 0.70 250 
0.55 0.90 258 
0.65  1.05 258 _ _ _  
0.70 1.15 263 
0.75 1.25 268 
0.85 1.40 269 
0.65 1.05 271 
0.55 0.90 273 

~ ~~. ~ 

0.45 0.72 274 
0.45 0.72 275 
0.35- 0 3 ~ -  -271- 
0.30 0.49 271 
0.45 0.74 282 
0.50 0.82 288 
0.60 0.99 289 
0 .65  1.10 290 
0.70 1.15 291 
0'.75 1.25 291 
0.62 1.05 290 
0.50 0.82 290 
0.45 0.74 290 
0.35 0.58 289 
0.30 0.48 285 
0.25 0.41 280 

65 68 
64 70 
62 72 
61 74 
60 76 
60 78 
60 80 
60 80 
61 81 ._ 
61 81 
62 82 
62 82 
62 81 
60 82 
60 83 
60 83 
61 84 
61 85 
63 86 
64 86 
65 87 
66 88 
66 88 
67 88 

66 
66 
66 
67 
68 
69 
IO 
70 
71 
71 
73 - 
73 
74 
75 
75 
76 
76 
77 
77 
78 
79 
79 
80 
80 

0.53 0.88 277 62 81 73 3.8 263 49.7 

NOMFNCLATURE 

D e l t a  P = Stack gas velocity head a t  each sample point (in. H20) 

Delta H = Pressure differentital across orifice meter (in. H20) 
Ts = Stack temperature (OF) 

T i  = Temperature of gas leaving condensor (OF) 

T i n  = Dry gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

VaC = Sample pump vacuum (in. Iig) 

Fil ter  Temp. = Temperature of front-end f i l t e r  enclosure (OF) 

VEL (ms) = Actua l  stack velocity a t  each sample point 

(13 I. 
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C. C .  Metal 3 

FI99 RA!€!A SHEET 

VOLUME OF =SED m 1 s m  

131 k.3 

minger # GrOSS Tare N e t  

1 
2 & 3  
4 & 5  
6 

174 ml O m Z  174 ml 
210 ml 200 ml 10 ml 
200 ml 200 ml O m l  
210 gram 200 gram 10 grm 

TOTAL CONDENSED m1sTURE 194 ml 

STACK GAS mmNLAR WEIW 

PERCENT CARBON DIOXIDE P 5.00 
PERcEwl! OXYGEN P 15.00 
PERCENT CARBON WNOXIDE P 0 . 0 0  
PERCENT NITROGEN & INERTS P 80.00 

Component VOLUME% m1sTURE CORR r n L T  = MASS -ION 
Water 20.01 1.00 18.00 3.60 
Carbon 5.00 
Dioxide 

0.80  44.00 1.76 
f - & - l  W g e n  15.00 0.80  32.00 3.84 
i22 

Carbon 0.00 
Monoxide 

0 .80  28.00 0.00  

Nitrpgen & 80.00 0.80 28.00 17.92 

AVERAGEMOLECCTLARWEIGHT = 27.12 
Inerts 

8-56 
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C. C. Metal 3 

Section 11: s ~ ~ p ~ e  VOUJME ICUiS 

~ r l y  PS meter, initial reading 

~ r y  gas meter, f ina l  reading 

~ r y  gas meter calibration factor 

Meter volume uncorrected for Temp & Press 
mumetric pressure a t  site P 

Average meter temperature during t e s t  

Dry sample volume a t  standard conditions 

I 

P 

P 

t 

Meter pressure (barmeter + average delta H )  = 

P 

P 

78.601 d 

115.385 CFT 

1.000 

36.784 CFl' 

29.95 in Hg 

30.23 i n  Hg 

- 77.1 DEG F - 

35.977 d 

Section 111: STACK GAS 

Average stack temperature during t e s t  

Volume of condensed water 

Percent moisture of stack gas 

P i t o t  tube correction factor 

Stack gas molecular weight 

Stack gas velocity a t  stack conditions 

Duration of sampling 

Nozzle diameter 

Percent isokinetic variation 

Area of stack 

Stack flow rate, standard conditions 

CALCKLATION , 

P 277.3 DEG F 

= 194 ml 

20.01 % - - 
= 0.85 

5 27.11 

= 49.72 FT/SEC 

I 72 Minute 

0.233 in 

99.2 % 

- - 
- - 
- - 20.97 SQ FEkT 

si 35647 DSCFM 
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C. C. Metal 3 

Compound 

Arsenic 

Beryl 1 i um 

Cadmi urn 

Copper 

Mercury 

Nickel  

Lead 

Selenium 

Zinc 

Manganese 

SECTION I V  SUMMARY OF QUANTITATIVE ANALYSIS 
M I S S I O N  RATE OF TRACE METALS 

Hass (ug) 

< 11.45 

< 1.15 

< 2.29 

9.21 

16.97 

31.39 

6.60 

Emission r a t e  (10-3 lb/hr) 

< 1.50 

< 0.15 

< 0.30 

1.21 

2.22 

4.10 

0.86 

< . 11.45 < 1.50 

442.04 57.80 

118.08 15.44 
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Field Data 
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I Atr POIIUUOE 
themca! Anawsts 
Hesaarcn 6 lert!ng 

EUREKA IABOMTORIES, INC. 
Cormras OLce: Bracch Ofice Enwonmenla! Siuo*er 

6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY. SUITE 212 * ROWllCS 
SACRAMENTO. CA 95828 EELLEVUE WA 4ioo5 Tox*cology 

f7-J TEL: (916) 381-7953 TEL. 12061 8 8 5 - W  \ E, ,c: 1916) 381-1013 FAX. 12061 885-6162 
~ ' " "  I< 

FIELD TEST DATA FORM . 
Filter No.*7 - I Nozzle I.D. il Diameter 0.*3 

LEAK CHECKS: P i t o t  tubes -- ! 

- I n i t i a l  'z' 3:: Final 

Sample train -- I n i t i a l  ' J -  F i n a l  

- 
'. *', ,[-- - 
C*2!7 q t . 4  I ':1 :- 

.e .- 



"2, VO~lUIIOP. 

Chemca! Analyses 
Research b TU SI..-.^ 

Romucr 

tUKtlXf WDUM 1 UlitLSt IIVC;. 

Carnorare Once: Branch OHrce Enviromenia! Siuoaer 
12121 NORTHUP WAY. SUITE 212 

TEL: 12K1 885-0284 

6790 FLORIN PERKINS ROAD 
SACRAMENTO. CA 95828 

TEL: 19161 381-7953 
FAX: 1916) 3814013 . 

BELLEVUE. WA 98005 Tox.co:ogy 

FAX. 12061 885-6162' 

FIELD TEST DATA FORM . I , 



I I I I I I 1 I 
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Analytical Data 
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METALS - EPA MULTIMETAL METHOD 

SAMPLING DATE: 
SAMPLE I.D.: T r a i n 3  

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Nickel 

(.-; -... Lead 

Selenium 

Zinc 

Manganese 

Mercury 

0.1 

0.01 

0.02 

0.02 

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

0.002 

L 0.1 c 6- 

b F, 9 

Cll.K 

L 1.T 
4 2 . q  

31.39 

4~2.04 
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Cali bra t ion  Data 



13 

t . 
" . m 

, 

8-69 
G94 

, .. . . -  ... ,.? 
,-i .... 

. . .  .. . . . . . .  
. .  . . . .  . .  . .  . . .  . . .  . .  ... .".. ... : . . .  ..... :... . . .  . . . . . .  . . .  . .  

.... :.* : ,., ..... . . .  . . .  
. . . . . . .  ...... i s  - : . y.: I . .  '; 

. q:.,.. it:. ,I... ,t>.,:j;'' ...i 

.::,:,.. ; y.'.Jt:: ..... 
. .  

.. ..... . .  . . . . .  
.......... 
: . . 

. I  . . .  . . .  - . .' . . . . .  . . .  .' -. . . .  _ .  
..: ~. .. ~> 
l i  . .I . . . .  ... . 
. .  ., . . .  . . . . . .  
. . .  . . .  . .  , . .  
. .  

............... 
..I . . . . .  ..:,: . .  . .  . . .  ... ::;' . .  . . <;. .: , . . ,,:: ' >. 

. . . . a .  . .: 
. . . . . .  / . . . . . . .  

L C '  . .  

. .  
. . . . . .  . . . .  .... : 
i .... :.:y .:, . . . . . . . . .  . 1  . . . . . . . . .  . . ~  1, ~ .............. 

: .. :! 1. , .i 

..,... . I .  .: ... ~. . .  . ._ 
. . . .  : ~ . *  .-. . . .  ............. . . . .  . . * -- .. . . . . .  . . .  

. . .  . .  
n 

. .  

. . .  

. . ... 



: M-21 
1 .s. 

1 0 0 0  
1 0130 
1 c: (1 :3 

STAI-IDARD NAME : STDl 
c D 1: 0 CH cu 
.U.h!O .2PSU . 15 !0  ,1410 
.0600 .2$40 ,1490  .1410 
. 0&05  . 2 9 4 5  . 1 9 0 0  .1410 

TL, \) ZN aL 
.t2t.i:1 .12?1) .OS00 1 .524  
,l?ll:! .1:31c .0SOC~ 1.532 
,1235 ,130!3 .0500 l . .J&L.  C 3 . j  

B-70 

695 
.. -. . . . . - -- _. - .  - . , 
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PROFILE FOR PHYSICAL CHANNEL : 2 
15-CEF-90 08 : 5.5 

.. 

. .  

. 697  

. .  . .- . .. . . .  



ACT r i m E  : c f i ~  

FXP# 1 1001) 
U P #  2 1000 
AVERAGE 1000 

I . s .  

MO 
EXP# 1 ,2370 
=2P# 2 .23m 
AVERAGE ,2375 

CA MG NA MI.1 
EXP# 1 ,9800 1.175 1 . 0 5 7  ,0360 
EXP# 2 ,9840 1.192-1.130 .037rJ 
AVERAGE ,9820 1,184 1 . 1 0 9  .C3a5 

RD NAME 
c I3 
.2T i I?  
.3040 
.3005 

b' . 1360 
.1370 . I .?AS 

: S T D l  . '%-) 

CR cu HG ". 
.1570 ,1460 ,0920 
.15SO .1470 ,0950 
.1575 .1465 .0935 

ZN AL FE 
,1030 1.352 ,2540 
,1030 1.381 ,2440 
.loso 1.372 ,2440 

STANDARD NAME : S T D 2  
F.2 z FI 
: : 3 . 4 2  11.30 
13.52 1 1 . 4 0  
!.?.4- 11.35 

. .  

6-73 

STANGARO NAME : STDS 
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,-&CT NAME : CAM TIME:15-SEF-PO 10:0'3 
I ./I . I . S .  AG 

GYP# 1 1000 1 3 . 3 5  
D(P# 2 1000 1 3 . 5 7  
AVERAGE 1000 1 3 . 4 8  

,-- ~ SCT NAME : CAM TIME:15-SEP-90 1 0 : 0 5  .:.I uNDnECl hlAME : STDi  

EXP# 1 ' 1000 21.83 1 7 . 5 7  1:.1:; i t .  . e <  
EXP# 2 1000 2 1 . 8 9  1 i . t . l  1 1 - 2 2  :.:..c.c 
AVERAGE ,1000 2 1 . 8 6  17.5'9 11.2Cl 1.5.04 

I ' . S .  A L  FE CA MG 

. 
a. 

G99 



. . '  
" B . ! ! E '  

:a. .-.. 
..,. 7.. '.: 

. A  
8 

- s  
. .  . ..? .,.. . .  

. . .  . .  . . . .:: I . '  . . .. . .. _ .  
- . I , .  .. 

. .  . . . .  . . .  

, . _... :-. . ,-.: .,. . " .  
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SAMPLE i-sr- o.ooos 7.5 

SAMPLE 4c.9 0.0062 0 . 2  ' 

. SAMPLE 2 8 - a .  0050 0.3 
SAMPLE 3 e@ O.PO60 IwA 0.4 
SRPlFLE 4g@ 0,0057 \I$"/.' ( 3 .  i 

SANPLE 6&%.;0058 . \ lb'o 0. 1 

6.0 
' SAMPLE 7'%-0.0000 '* 41.4 

SAMPLE 5091-YP3.'0047-'q.(' i). 1 f 
SAMPLE 8'' OVER 
sArqPLE .'9 ~ 1 1 - 0 ~ ~ .  0001 P.-\ 61.5 
SAMPLE 10 0.0055 o.a 

. - I . . .  ..,..,: !... : + .  . .  '. 
. .  . . ... . .. ' 

0 .  ooa . 0.007. . :.. .. 

0.112 0.113 
0.092 . . . .  : . .. 0.092 

0.116 0. 11.7 
0 .  107 0. 107 
0 .  084 0.004 
cj. 165, 0.109 
0. o m  0.000 
0.485 0.1185 

0.102 rJ. 102 
0 .  109 0. 1r:9 

. ti. 116 0.116 
i; . 106 6.108 
-0.002 -0.002 

<, . t J U 6  u. I j t i c '  

. .  . 

C).001 0.001 V-LZC 

- .  . .  

... .. .. . ... _._- 
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APPENDIX C 

Arsenic Data and Calculations 

c- 1 



I9 

FIELD BLANK 

Analytical Data 
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San Di ego Arsenic Field Blank 

SUMMARY OF QUANTITATIVE 

Arsenic Mass (ug) 

Arsenic < 2.80 
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Bez-ylLiu~ 

C a b i u m  

Chromium 

Copper 

N i c k e l  

Lead 

Sel e n i w  

Zinc 

Manganese 

Mercxry 

0.01 

0.02 

0 .02  

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

0,001 

. 
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RUN B1 

Arsenic - August 14, 1990 
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Calculation Data 
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~~~ 

C.C. Arsenic 1 

Sample I.D.:California Ccanercial Asphalt Plant  Arsenic 1 

Section I: particulate sampling nata 

Point DeltaDelta T T T T VAC F i l t e r  VEL 
I P H S i in out TemP. (RS) 

A-12 
A-11 
A-10 ~~ ~~ 

A-9 
A-8 
A-7 
A-6 
A-5 
A-4 
A-3 
A-2 
A- 1 
B-12 
B-11 
B-10 
B-9 
B-8 
B-7 
B-6 
B-5 
B-4 
B-3 
B-2 
B-1 

0.50 0.82 262 66 77 77 1.0 166 48.8 
0.62 1.00 253 63 79 79 2.0 192 54.5 
0.65 1.10 265 62 81 78 2 . 0  is2 55.8 
0.75 1.25 270 64 84 79 2.0 181 60.0 
0.85 1.40 272 65 86 79 2.0 183 63.9 
0.95 1.60 274 66 88 80 3.0 179 67.5 
0.70 1.15 274 67 89 So 2.0 isi 58.0 
0.63 1.10 275 67 89 81 2.0 177 55.0 
0.50 0.81 275 69 91 82 2.0 219 48.9 
0.45 0.74 273 69 91 83 2.0 235 46.4 
0.35 0.60 271 69 91 82 1.0 275 40.7 
0.30 0.48 271 69 91 83 1.0 259 37.7 
0.37 0.60 271 69 88 84 1.0 259 41.8 
0.45 0.74 274 67 89 84 2.0 260 45.8 
0.53 0.88 274 67 90 84 2.0 233 50.1 
0.60 1.00 276 68 92 85 2.0 238 53.5 
0 . 6 5  1.10 275 68 92 85 2.0 275 55.7 
0.70 1.15 275 70 95 86 2.0 275 57.9 
0.85 1.40 276 69 94 86 2 . 0  275 63.8 .. _. -. . - . - . - . - ~~ 

0.75 1.25 275 71 95 87 2.0 275 60.0 
0.70 1.15 273 72 95 87 2.0 265 57.9 
0.50  0.81 272 72 95 88 2.0 236 48.9 
0.45 0.74 265 71 95 87 2.0 232 46.3 - - - . . . - ~~ 

0.30 0.50 265 73 95 88 2.0 247 37.8 

AVG 0.59 0.93 271 68 90 83 1.9 229 52.4 

NCNENCLATURE 
Delta P = Stack gas velocity head at each sample point (in. HZO) 

Delta H = Pressure differential  across orifice meter (in. HZO) 

Ts = Stack temperature (OF) 

T i  = Temperature of gas leaving condensor (OF) 

T i n  = D r y  gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

Vac = Sample pump vacuum (in. Hg) 

Filter Temp. = Temperature of front-end f i l t er  enclosure (OF) 

VEL (FPS) = Actual stack velocity at each sample pint 
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C.C. Atsepic 1 

FIEIDDATASHEET 3 
VOUJME OF CQNDENSED MOISTURE 

wing= GrOSS Tare N e t  

1 222 ml 100 ml 122 ml 
2 200 ml 100 ml 100 ml 
3 O m l  O m l  O m l  
4 213 gram 200 gram 13 gram 

Toplt CONDENSED M3ISTvRE 235 ml 

s- GAS MOLECULAR WEIGHT 
PERCENT CARBON DIOXIDE I 6 TOO 
PERLENT OXYGEN I 16.00 
PER- CARBON MONOXIDE P 0.00 
PERCENT NITRDGEN & INERTS P 78.00 - VOLUME% MOISTURECOR MOm= m s  l?RAcrIoN 

WAm 22.12 1.00 18.00 3.98 

CARBON DIOXIDE 6.00 0.78 44.00 2.06 
OXYGEN 16.00 0.78 32.00 3.99 

CARBON MONOXIDE 0.00 0.78 28.00 0.00 1 
~ T R O G E N  & INEXTS 78.00 0.78 28.00 17.01 

AVERAGE MOLECULAR WEIGHT= 27.03 
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C.C. Arsenic 1 

? ...> 
Section 11: SAMPLE RlLuME CAKUIATIONS 

Dry gas meter, initial reading = 876.160 CET 

Dry gas meter, final reading = 916.224 CPT 

Dry gas meter calibration factor I 1.000 

Meter volume uncorrected for Temp h Press I 40.064 (TT 

Barometric pressure at site P 29.92 in Hg 
Meter pressure (barometer + average delta H) = 30.06 in Hg 

Average meter temperature during test P ' 86.4 DEG F 

Dry sample volume at standard conditions P 38.306 CFP 

Section 111: STACR Cas CACCULATION 
Average stack temperature during test E 271.0 DEG F 

Volume of condensed water P 235 m l  

Percent moisture of stack gas. = 22.12 % 

Pitot tube correction factor = 0.85 

Stack gas molecular weight E 26.91 

Stack gas velocity at stack conditions 3 52.34 fi/SEC 

CI 

72 Minute - Duration of sampling - 
Nozzle diameter E 0.233 in 
Percent isokinetic variation = 102.8 % 

Area of stack E 20.97 SQ FEET 

36645 DSCFM - Stack flow rate, standard conditions - 
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C.C. Arsenic 1 

SECTION 

Compound 

Arsenlc 

IV SUMMARY OF QUANTITATIVE 
MISSION RATE OF ARSENIC 

Mass (ug) Emission 

< 2.80 C 

ANALYSIS 

rate (10-3 
0.26 

lb/hr) 

~. . . . .. 

c-10 
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. 

Field Data 

c-I1 - 

G l l l  





TIME 

F i n a l  y r > - k ,  - LEAK CHECKS: P i t o t  t u b e s  -- I n i t i a l  

- 

. .  
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Analytical Data 
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CLIENT : 
PROJECT: C L  & W T  

Berylli.3 

CadzLum 
. Chromium 

Cogper 

Nickel 

Lead 

Seleiium 

2 icc 

Macanes e 

Merclr-  

D F I  = 

z z a y  
0.01 

0 .02  

0 .02  

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

0.001 

1: 2 f. 
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C11 en t : . 91clc&- Tt3- - 73- o d -  /Lis . " . . . ,  

~ 

1 
I c: 

I I I 
I 

Did you r m c h r  to i z c l u d e  C i  da--.7, d:p!ica:e7, blk.JE7, spike r e c o v e r - 7 ,  
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C a l i  b ra t ion  D a t a  



OPERATOR BENJAr l IN  MENDOZA 
DATE 9- 1 3-WI 
BATCH SHIFIIrJrJ TREE, M. I .  

SAMPLE CONC .%RSD MEAN 
mg /L ABS 

READINGS 

BLANK 0 .00C)O $. i!2Z. 0. 526 0 . 0 1 7 .  0.075 
STAWDAFrD 1 u. 0ZOO 4 . 111 I - : .  2.56 ' (-).,^32 0. 230 0. z'a7 
STANDARD 2 0.0400 3 . 1  0 .  420 0.422 (5.  432 0.407 
STANDARD 3 0.0009 1.7 0.659 0.651 0.654 0.671 

-13. ij 14 
<:I . 4 4 :: 
0 .  439 
0.436 
0.369 
0.353 

-0.01h 
-i:l. 0 0 4  
-t:1 . 0 1 1 
-0.015 
-0 .022  

0.435 
-0.002 

'3.  0 1 4 
3 .  1:103 

5. 84!?F ' 



RUN #2 

Arsenic - August 15, 1990 
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Calcu la t ion  Data 

,,--.. 
:. :: ,; 
w 
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. 
C. C. Arsenic 2 

sample I . D . :  California Comercia1 Asphalt Plant Arsenic 2 

Section I: Particulate Sampling ~ata 
point Delta Delta 

I P H 

A-12 
A-11 
A-10 
A-9 
A-8 
A-7 
A-6 
A-5 
A-4 
A-3 
A-2 
A-1 
B-12 
B-11 
B-10 
B-9 
B-8 
B-7 
B-6 
B-5 
B-4 
B-3 
B-2 
B-1 

AVG 

0.48 0.80 
0.50 0.81 
0.55 0.90 
0.65 1.10 
0.75 1.25 
0 .81  1.35 
0.72 1.20 
0.65 1.10 
0.46 0 .78  
0.42 0.64 
0.40 0 .63  
0 .25  0.38 
0 .35  0.58 
0 .45  0 .72  
0.50 0 .81  
0 . 5 5  0 .90  
0 .60  0 .99  
0.65 1.10 
0.70 1.15 
0 .72  1.20 

0.72 1 .20  
0.68 1.10 
0.60 1.00 

0 .58  0.92 

T 
S 

292 
294 
297 
298 
298 
298 
298 
298 
297 
297 
290 
290 
295 
294 
296 
295 
283 
282 
285 
286 
286 
284 
279 
279 

293 

T 
i 

61  
57 
59 
59 
60 
60 
61 
62 
63 
63 
62 
63 
62 
59 
59 
60 
62 
6 1  
63 
63 
63 
63 
63 
63 

61 

T T 
in out 

78 79 
79 79 
80 79 ~. ._  
82 79 
83  79 
84 79 
85 80 
86 80 _. 
86 80 
86 8 1  
85 81 _ -  
86 81 ~~ 

84 82 
84 82 
85 . 81 
86 a1 _ _  
87 82 
87 82 
87 82 
88 82 
88 82 
88 82 
88 82 
88 83 

85 81  

" c u m  

2 . 0  
2 .o 
2 . 0  
2 . 5  
2 . 5  
3 .0  
2.5 
2 . 5  
2 . 0  
2 . 0  
2.0 
2 . 0  
2 . 0  
2 . 0  
2 . 0  
2 .0  
2 . 5  
3 . 0  
3 . 0  
3 .0  
3 . 0  
3 .0  
3 .0  
2 .5  

2 . 4  

220 48.9 
223 49.8 
235 52 .3  
255 56 .8  
261 60.6 
268 62.9 
253 5 9 . 4  
256 5 6 . 5  
257 47.5 
260 45.4 
263 4 4 . 1  
262 34.9 
262 41.6 
251 47.3 

241 52.4 
233 54 .7  
235 57 .0  
236 5 9 . 1  
238 60.0 
240 59.9 
245 59 .9  
237 58 .0  
240 54 .4  

246 5 3 . 1  

244, 49.9 

Delta P = Stack gas velocity head at each sample point (in. H20) 
Delta H = Pressure differentital across orifice meter (in. H20) 

Ts = Stack taaperature (OF) 

Ti = Temperature of gas leaving condensor (OF) 

Tin = Dry gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

Vac = Sample pump vacuum (in. Hg) 
Filter Temp. = Temperature of front-end filter enclosure (OF) 
VEL (FPS) = Actual stack velocity at each sample point 
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c. c. Arsenic 2 

(3 
x 2  

FIELD DAm SHEET 

VOLUME Q -SED m1sTLlRE 

G-s .: Tare  N e t  

1 272 ml ..:.. 100 ml 172 ml 

*inger # 

2 2 0 o m l .  100 ml 100 ml 
3 O m l  O m l  O m l  
4 209 gram 200 gram 9 Qrmp 

lvE4L mENsED MOISTURE 281 ml 

PERCENT C A I  DIOXIDE = 6.00 
PERCENT (IXSGEN E 13.00 
PERCENT CA3B.X MONOXIDE P 0.00 
PERCENT N I "  & INERTS i . 81.00 
VOLUME% M3ISTuRECoRR r n L h T =  MASS FRACTION aR4FcJm 

WATER 25.40 1.00 18.00 4.57 

CARBON DIOXIDE 6.00 0.75 44.00 1.97 

mGEN 13.00 0.75 32.00 3.10 

CARBON MONOXIDE 0.00 0.75 28.00 0.00 

NITROGEN & INERTS 81.00 0.75 28.00 16.92 

AVERAGF, MOLECULAR WEIGHT = 26.56 

0 
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C. C. Arsenic 2 

Section SI: SAMPLe VDUTME cmsmn10Ns 
Dry gas meter, initial reading 
~ r y  gas meter, final reading 

Dry gas meter calibration factor 

Meter volume uncorrected for Temp h Press 

Barometric pressure at site 

Meter pressure (barmeter + average delta H) 
Average meter temperature during test 

Dry sample volume at standard conditions 

I 954.649 

I 994.316 

I 1.000 

il 39.667 

I 30.00 - 30.18 

=i 82.9 

s 38.321 

Section 111: STACK GAS CALCULATION . 

Average stack temperature during test P 292.5 

Volume of condensed water P 281 

Percent moisture of stack gas s ' 25.40 

Pitot tube correction factor s 0.85 

Stack gas molecular weight s 26.56 

Stack gas velocity at stack conditions i 53.09 

72 - Duration of sampling - 

CFT 

d 

CET 

in Hg 

in Hg 

DEG F 

CET 

DEG F 

ml 

% 

FT/SEC 

Minute 

0.233 in - Nozzle diameter - 
Percent isokinetic variation s 108.5 % 

Area of stack = 20.97 SQ FEET 

Stack flaw rate, standard conditions = 34727 DSCFM 

C-24 .._ 
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C. C. Arsenic 2 

Compound 
Arsenic 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS 
EMISSION RATE OF ARSENIC 

Mass (ug) Emission rate (10-3 lb/hr) 
< 2.80 < 0.26 

C-25 

6125 



. 

Field Data 
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FIELD  EST DATA FORM 





w i q e r  mluws/weights w Gas Ctapositim 1 



Analytf cal Data 

6130 



,.-. 
@ 

B e z - f l l i u a  0 .01  

Cadmium 0.02  

Chromium 0 .02  

Copper 0 . 0 1  I 

Nickel  0.1 

Leed 0.05 

Selenium 0 . 1  

2 i n c  0 . 0 1  

Manqanese 0 . 0 1  

. 
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Client: . %Iccl&- Tb- - 99- od- 61 . ... . _  ... 

'\ITm 3 --fIlh 4 R k l  I 0 - 0 0 0 4  
I I 

I I I 

. .  ., ._ I 
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Calibration Data 
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OPERATOR 
DATE 
BATCH 

PROGkAR 30 

SAMPLE CONC 
m a / L  

BLANK 0. 0000 
STANDARD 1 0.0205, 
STANDARD 2 0.0400 
STANDARD s o.oeoo - 

a.72: 

r: 
ti 
5 

e a03 
E 

.%RSD MEAN 
ABS 

READINGS 

c-. 02:. i:). 37C, 0.01: 0.0-i 
4 . 13 c;.zsil . 0.2'32 0. 230 0.2"7 
3.1 0. 4zl:l 0.422 0. 432 0.407 
1.7 0.659 0.651 0.654 0.671 

. 

_. .. 



RUN $3 

Arsenic - August 16, 1990 
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Calculation Data 
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c. c. Arsenic 3 

r 7% $9 
sample I.D.: California Cmercial Asphalt Plant w s e n i c  3 

Section I: Particulate Sampling Data 
Point Delta Delta T T T T VAC Filter VEL 

# P E S i in out Temp. W S )  
A-12 
A-1 1 
A-10 
A-9 
A-8 
A-7 
A-6 
A-5 
A-4 
A-3 
A-2 . 
A-1 
B-12 ~ ~~ 

B-11 
8-10 
B-9 
B-8 
B-7 
B- 6 
B-5 
B-4 
B-3 
B-2 /-p. 

i:,! B-1 

0.50 0.82 
0.60  0.99 

~~~~ _.__ 
0.65 1.10 
0.70 1.15 
0.75 1.25 
0.80 1.30 
0 .60  0.99 
0.50 0.62 
0.45 0.74 
0.40 0.65 
0.35 0.57 
0.30 0.49 
0.55 0.90 
0.45 0.74 
0.55 0.90 
0.60 1.00 
0.67 1.10 
0.75 1.25 ~ ~~~ 

0.60 0.99 
0.50 0.82 
0.40 0.65  ~ ~ . .  _.__ 
0.32 0.51 
0.27 0.44 
0.20 0.33 

2 67 
273 
279 
283 
285 
290 
288 
288 
290 
290 
2 87 
285 
290 
291 
293 
293 
293 
294 
292 
291 
291 
290 
285 
280 

56 
56 
57 
60 
60 
61 
61 
61 
60 
61 
62 
63 
65 
64 
63 
62 
61 
60 
61 
62 
62 
64 
65 
64 

79 
79 
79 
83 
84 
86 
87 
88 
88 
88 
89 ~. 
89 
86 
88 
89 
89 
90 
90 
91 ._ 
91 
91 
91 
91 
96 

80 10.0 255 
80 10.0 255 
80 5.0 256 
81 4.0 265 
81 3.0 260 
81 3.0 240 
81 3.0 263 

82 2.0 267 
82 2.0 260 
83 2.0 269 
83 2.0 259 
83 2.5 195 
84 2.0 252 
84 3.0 265 
85 3.0 269 
85 3.0 247 

a2 2.5 263 

84 3.0 235 
85 3.0 268 
85 2.5 275 
86 2.0 . 275 
86 2.0 251 
86 2.0 234 
86 2.0 264 

49.1 
53.8 
56.1 
58.2 
60.3 
62.3 
53.9 
49.1 
46.6 
43.9 
40.9 
37.8 
50.7 
46.1 
51.1 
53.5 
56.7 
60.1 
53.7 
49.0 
43.9 
39.3 
36.0 
31.0 

83 3.3 256 49.3 AVG 0.52 0.82 288 61 87 

NCMENCLATURE 

Delta P = Stack gas velocity head at each sample point (in. H20) 
Delta H = Pressure differentital across orifice meter (in. H20) 
Ts = Stack temperature (OF) 
Ti = Temperature of gas leaving condensor (OF) 
Tin = Dry gas meter m e t  temperature 
Tout = Dry gas meter outlet temperatur'e 

vac = Sample pump vacuum (in. Hg) 
Filter Temp. = Temperature of front-end filter enclosure (OF) 
VEL (FPS) = Actual stack velocity at each sample point 
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C .  C. Arsenic 3 

FIELD mm SREET 
VOLUHE OF CONDENSED WDISTWRE 

lmpinser I: Gross Tare Net 

1 286 ml 100 ml 186 ml 

4 

2 100 ml 100 ml O m l  
3 O m l  O m l  O m l  

208 gram 200 gram 8 gram 

TOTAL amDENsm MOISTURE 194 m l  

STACK GAS MlLEcLTLAR WEIGIi" 

5.00 
15.00 

P 0.00 
80.00 

- - - PERCENT CARBON DIOXIDE 
PERCENT 0mEN - 
PERCENT CARBON MONOXIDE 
PERCENT NITROGEN 6 INERTS - - 

CcMPornT VOLUME% * WISTURECORR r n L h T =  MASS FRACTION 

WATEX 20.05 1.00 18.00 3.61 

CARBON DIOXIDE 5.00 0.80 44.00 1.76 

OXYGEN 15.00 0.80 32.00 3.84 2 1 
CARBON ESINOXIDE 0.00 0.80 28.00 0.00 

NITROGEN & INERTS 80.00 0.80 28.00 17.91 

AVERAGEMOLECITLARWEIG" = 27.11 
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C. C. Arsenic 3 

Section 11: SAMPIE VOLUME -0NS 

Dry gas meter, id- reading I 115.636 CFl' 

Dry gas meter, final reading I 152.800 d 

Dry gas meter ca l ibra t ion  factor  P 1.000 

Meter volume uncorrected f o r  Temp h Press = 37.164 d 

Barometric pressure a t  site P 30.01 i n  Hg 

M e t e r  pressure (barometer + average delta H) = 30.25 in Hg 

Average meter temperature during test P 85.2 DEG F 

Dry sample volume a t  standard conditions P 35.837 CFr 

Section 111: STACK GAS CALCULATION 

Average stack temperature during tes t  P 287.5 DEG F 

Volume of condensed water - 
Percent moisture of s tack gas P 20.05 % 

194 ml - 

0.85 

Stack gas molecular weight P 27.14 

Stack gas velocity a t  s tack conditions P 49.31 FT/SEC 

- c)i P i t o t  tube correction fac tor  - 

72 Minute - Duration of sampling - 

Percent isokinet ic  var ia t ion P 101.0 % 

Nozzle diameter P 0.233 in 

Area of stack P 20.97 SQ FEET 
Stack f low rate, standard conditions P 34879 DSCFM 
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C. C. Arsenic 3 

Compound 

Arsenic 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS 
MISSION RATE OF ARSENIC 

Mass (ug) b f s s i o n  rate (10-3 lb/hr) 

< 2.80 < 0.26 
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Fie ld  Data 
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i7 p a -  
l 

EUREM GslBOMTORIES INC. 
Resewn 6 Testnq 

Corwrafr Once. Branch Ofice Enviromnenta! S i u o e  
6790 FLORIN PERKINS ROAO 12121 NORTHUP WAY. SUITE 212 ROWllCS 

SACRAMENTO. CA 95828 BELLEVUE. WA 98005 Tawealoav 1 
”.. . ,) .-.----a, 

TEL 19161 381-7953 TEL. 12061 885-0284 ~ . .  . 
F A X  1916) 3814013 FAX- 12061 885-6162 

$W.% = 30.01 
I 

FIELD  EST DATA FORM 

- I n i t i a l  v O ~ C  F i n a l  - LEAK CHECKS: P i t o t  t u b e s  -- I 

. -I .+:,A( j c mo& 1 



as, POIIUI~OC 

themsa! Analyss 
Weseam d Tesrq 

ROWIICS 

tUKtM LHBUM I OKltL INCI. 
Comrare Oace: Branch Ofice Enviroymema! Siuo-er 6790 FLORIN PERKINS ROAD 1212: NORTHUP WAY, SUITE 212 

SACRAMENTO. CA 95826 . BELLEVUE. WA 98005 
m TEL 19161 381-7953 TEL 12061 885-0284 

FAX- 12061 885-6162 s,i:g' 
Tor.cology 

FAX: 1916) 3814013 

FIELD TEST DATA FORM 
, 
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Analytical Data 
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€US enic 

Bezylliua 

Ca&nium 

Chromium 

Copper 

Nickel 

Lead 

Selenium 

Zinc 

0 .  o o y  * 
0.01 

0.02  

0.02 

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

0,001 

Manganese 

Mercury 

C-46 
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Calibration Data 
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, . .  
OPERATOR B E N J A M I N  MEPJDOZA 
DATE - 9-1  3-90 
EATCH S H I X I P 1 5  T Z E E ,  M. i .  

PROGRAM 30 fls N i  Picti 

SAMPLE CONC .%RSD MEAN 
m g / L  ABS 

R E A D I N G S  

BLANK 0. 000~:, 0. t : ! Z .  0. 026 0.01:. 0.0-5 
STANDARD i o.ozoo 4 . I:] C.236 . 0.232 0. 230 0.107 
STANDARD 2 0.0400 3.1 0. 421:) 0.422 0. 432 0.407 
STANDARD 3 0.0800 1 . 7  0.659 0.651 0.654 0.671 

G 

F i .. . 



APPENDIX 0 

Chromium Data and Calculat ions 

0- 1 
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FIELD BLANK 

Analytical Data 

D-2 
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C.C. San Diego Chromium 4 Hexavalent Chromium Field Blank 

SUMMARY OF QUANTITATIVE ANALYSIS 

Chromium Mass (ug) 

Chromi um 

Hexavalent Chromi um 

0.54 

< 2.00 

- NOTE: "-<" - l ess  than- 

D- 3 
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Arsenic 

BezyllirrJ 

Cadmium 

* b f ,  Chromium 

Copper 

Nickel 

(2 Lezd 

Selenium 

Zinc 

Manganese 

0.1 

0.01 

0.02 

-Ju& 
a* 
0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

. 

D-4 
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RUN #1 

Chromium - August 15, 1990 

9- 5 
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Calculation Data 
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C. C .  Chrdw and Hexavalent Chramium 1 

Sample I.D.: C.  C. Asphalt Plant CARE 425 Chromium 6 Hexv+ent Chromium 1 

Section I: Particulate Sampling Data 
''1 

Point Delta Delta 
I; 

A-12 
A-11 
A-10 
A-9 
A-8 
A-7 
A-6 
A-5 
A-4 
A-3 
A-2 
A-1 
8-12 
B-11 
8-10 
B-9 
B-8 
B-7 
B-6 
B-5 
B-4 
B-3 
8-2 
B-1 

AVG 

P H 
0.35 0.58 
0.50 0.82 
0.54 0.88 
0.65 1.05 
0.65 1.05 
0.63 1.05 
0.72 1.15 
0.70 1.15 
0.82 1.35 
0-95 1 3 5  
1.00 1.60 
0.75 1.25 
0.65 1.05 
0.72 1.17 
0.50 0.82 
0.55 0.90 
0.60 0.99 
0 .75  1.20 
0.90 1.45 
0.90 1.45 
0 .75  1.20 

0.45 0.74 
0.65 1.05 
0.30 0.48 

0.67 1.04 

T 
S 

276 
276 
278 
284 
281 
282 
286 
283 
282 
280 
274 
274 
277 
278 
282 
292 
294 
293 
290 
286 
281 
279 
266 
264 

276 

T 
i 
67 
66 
66 
67 
68 
68 
70  
69 
70  
-71 
72 
73 
64 
63 
64 
64 
63 
63 
63 
61 
63 
63 
64 
63 

66 

82 
83 
84 
86 
87 
88 
89 
89 
88 
90 - 
90 
91 
88 
89 
90 
92 
92 
92 
92 
92 
92 
92 
89 
90 

84 2.0 215 41.7 
84 2.0 211 49.8 
83 2.0 233 51.9 
84 2.5 216 57.4 
83 2.5 235 57.4 
84 2.5 241 56.5 
84 2.5 238 60.3 
84 3.0 240 59.3 
84 3.0 243 64.0 
85 3.0 238 68.7 
84 3.0 247 69.9 
85 2.5 257 60.5 
85 2.5 257 56.7 
85 2.5 243 59.7 
86 2.0 256 49.8 
86 2.0 240 52.5 
86 2.0 244 5 4 . 7  
86 2.5 243 61.2 
87 3.0 269 67.2 
86 3.0 274 67.1 
86 3.0 252 61.2 
87 2.5 254 56.9 
86 2.0 273 47.2 
87 2.0 252 38.5 

89 85 2.5 245 57.1 
NOMENCLATURE 

Delta P = stack gas velocity head at each sample point (in. H20) 
Delta H = Pressure differentital across orifice meter (in. H20) 
Ts = Stack temperature (OF) 
Ti = Temperature of gas leaving condensor (OF) 

Tin = Dry gas meter inlet temperature 
Tout = Dry gas meter outlet temperature 
Vac = Sample pump vacuum (in. Hg) 
Filter Temp. = Temperature of front-end filter enclosure (OF) 
VEL (FPS) = Actual stack velocity at each sample point 

D-7 

',) .- 

. 
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C. C. Chrcanim and Hexavalent Chromium 1 

FIEY, DATA SHEET 

VOLIJME OF CONDENSED mISTURE 

Impinger # Gross Tare N e t  

1 
2 
3 
4 

274 ml 100 ml 174 ml 
200 ml 100 ml 100 ml 

O m l  O m l  O m l  
211 Tam 200 giam 11 gram 

nrpAL CONDENSED MOISTURE 285 ml 

STACK GAS mLEm WEIGHT 

PERCENT CARBON DIOXIDE P 5.50 
PERCENT OXYGEN 
PERCENT cARB(.lN MONOXIDE 

12.50 
3 0.00 
- - 

P&& N I !  h 1 3 s  P 82.00 

m"T VOLUME% MOISTURE CORR MoLwT= MASS FRACTION 

WATER 24.65 1.00 18.00 4.44 

CARBON DIOXIDE 5.50 0.75 44.00 1.82 

0mGEN 12 -50 0.75 32.00 3.01 

CARBON MONOXIDE 0.00 0.75 28.00 0.00 

NITRCGEN & INERTS 82.00 0.75 28.00 17.30 

AVERAGE bR3UCULAR WEIGHT = 26.57 

."?, 
1 s  
-. 

D-8 
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C. C .  Chromium and Hexavalent Chromium 1 

Section 11: SAMPLE VOLUME ~UUL?LTIONS 
Dry gas meter, initial reading P 994.526 CFP 

Dry gas meter, final reading - 1036.650 CFT 

Dry gas meter calibration factor n 1.000 

Meter volume uncorrected for Temp & Press P 42.124 d 

Barmetric pressure at site n 30.05 in Hg 
Meter pressure (barometer + average delta R) 30.23 in Hg 

Average meter temperature during test P 87.0 DEG F 

Dry sample volume at standard conditions P 40.460 CFT 

= 

Section 111: STACK GAS CAtCuLATION 

Average stack temperature during test = 275.5 DEG F 

Volume of condensed water = 285 m l  

24.65 % Percent moisture of stack gas i 

Pitot tube correction factor E 0.85 

Stack gas molecula weight P 25.94 

Stack gas velocity at stack conditions P 56.89 ET/SEC 

Duration of sampling P 72 Minute 
Nozzle diameter = 0.233 in 
Percent isokinetic variation P 103.3 % 

Area of stack - - 20.97 SQ FEET 

Stack flow rate, standard conditions - t 38520 DSCFM 

D-9 - 

, 'I 
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C. C. Chromium and Hexavalent Chromium 1 

Compound 

Chromium 

Hexavalent 

SECTION I V  SUMMARY OF QUANTITATIVE ANALYSIS 
EMISSION RATE OF CHROMIUM AND HEXAVALENT CHROMIUM 

Mass (ug) Emission r a t e  (10-3 lb/hr)  

56.76 7.14 

Chromi um < 2.00 < 0.25 

D-10 

6159 



. 

Field Data 
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I FIELD T'EST DATA FORM 
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I 4 







Analytical Data 

0- 15 
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A r s e n i c  0 . 1  

B e z y l l k T  0 . 0 1  

CaCzhm 0 . 0 2  
0.604 - * J - G - z G J  

Copper 

N i c k e l  

Lead 

Selenium 

zi3c 

Maqznes e 

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

0.001 
C,GO5- 

Y trwe 

6 0 0 1 6  R 7 L  C b l !  

D-16 
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Did you reoeiher to include QA data?, duplicate?, blank?, s d k e  - recoverl?,  

detect ion &its? mank you! 
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1. SAMPLE I.D. 

, 

- I  . 
DATE 

0-18 



. 

Calibration Data 

0-19 
. )  . 
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. 
C r  

READ I YGS 

.. . . .  - .  

i.352 I 

d 
- B  
S 

e .  860 
I 

a. 0220 a. 60aa CONCENTRATION ny/l  

0-20 . .  
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RUN 82 

Chromium - August 15, 1990 

a-22 
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c. C. Chrtnnium & Hemalent Chromium 2 

0 sample I . D . :  C. C. Asphalt Plant CARB 425 Chromium & Hexavalent 

Section I: Particulate Sampling Data 

Point Delta Delta T T T T VAC F i l t e r  VEL 
# D B S i i n  out TenP. (ms) 

A-12 0.50 0.74 240 67 83 84 2.0 209 49.8 
A-11 0.60 0.99 251 62 85 84 2.0 225 54.6 
A-10 0.65 1.05 260 63 87 85 2.0 239 56.8 
A-9 0.73 1.20 269 64 88 85 2.5 243 60.3 
A-8 0.80 1.30 272 66 90 85 2.5 242 63.1 
Ar7 0.85 1.40 274 67 90 85 2.5 245 64.8 
A-6 0.80 1.30 275 67 91 85 2.5 250 62.5 
A-5 0.68 1.10 276 68 91 85 3.0 216 57.7 
A-4 0.62 1.00 275 68 90 85 3.0 225 55.1 
A-3 0.60 0.99 275 68 90 85 3.0 237 54.2 
A-2 0.35 0.57 278 70 91 87 3.0 237 41.2 
A- 1 0.30 0.48 278 70 92 87 2.5 249 38.1 
B-12 0.45 0.74 286 70 89 86 2.5 206 45.8 
B-11 0.50 0.82 286 69 90 86 2.5 216 48.7 
B-10 0.55 0.90 286 69 90 86 2.0 202 51.4 
B-9 0.55 0.90 288 70 91 87 2.0 211 51.7 
B-8 0.65 1.05 288 70 92 87 2.0 212 56.3 
B-7 0,75 1.25 282 70 93 87 2.5 216 60.5 
B-6 0.80 1.30 274 70 93 87 3.0 214 62.6 
B-5 0.74 1.20 275 70 93 87 3.0 208 60.2 
B-4 0.70 1.15 276 69 92 88 3.0 203 58.5 
B-3 0.70 1.15 274 70 92 88 2.5 226 58.5 
B-2 0.55 0.90 268 71 91 88 2.0 223 52.0 
B-1 0.35 0.57 268 71 91 88 2.0 204 41.5 

AVG 0.62 0.96 282 68 90 86 2.5 223 54.4 

NOMENCLIATURE 

Delta P = Stack gas velocity head at  each sample point ( in .  H20 

Delta H = Pressure differentital across orifice meter (in. H20) 
Ts = Stack temperature (OF) 

T i  = Temperature of gas leaving condensor (OF) 

T i n  = Dry gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

Vac = Sample pump vacuum (in. H g )  

Filter Temp. = Temperature of front-end f i l t e r  enclosure (OF) 

VEL (FPS) = Actual stack velocity a t  each sample point 

D-24 
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C. C. Chromium & Hemalent Chromium 2 

3 
4 

273 ml 100 ml 173 ml 
200 ml 100 ml 100 ml 

O m l  O m l  O m l  
210 gram 200 gram 10 gram 

TolTAc CONDENSED m1STuRE 283 ml 

STACK GAS lmLEcITLAR WEIGHT 

PER(IEHT CARBON DIOXIDE = 5.50 
PER(IEHT OXYGEN P 15.00 
PERCENT CARBON MONOXIDE = 0.00 
PERCENT N I T "  & INERTS = . 79.50 , 

coKKNmT voLmE% m 1 s m  CORR mLm= MASS FRACTION 
WATER 25.11 1.00 18.00 4.52 
CARBON DIOXIDE 5.50 0.75 44. OD 1.81 

CARBON MONOXIDE 0.00 0.75 28.00 0.00 

15.00 0.75 32.00 3.59 * >  
OXYGE2-J 

NITROGEN & INERTS 79.50 0.75 28.00 16.67 

AVE-RAGEMOLECULARWEIG" = 26.60 

D-25 
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C. C. Chromium Si Hexvalent Chrdm 2 

Section 11: SAMPLE VOLUME CAU=~~LTIONS 

~ r y  gas meter, initial reading = 36.956 QT 

Dry gas meter, final reading = 77.754 CET 

Dry gas meter  calibration factor P 1 * 000 

M e t e r  volume uncorrected for  Temp Si Press = 40.798 CET 

Barmetric pressure a t  s i t e  = 30.05 in Hg 
Meter pressure (barmeter + average delta H) = 30.23 in Hg 

Average meter temperature during t e s t  P 88.2 DEG F 

Dry sample volume a t  standard conditions = 39.106 CFT 

Section 111: STACK GAS CALCULATION 

Average stack temperature during t e s t  = 282.0 DEG F 
Volume of condensed water 

Percent moisture of stack gas = 25.11 % 

283 ml 

0.85 

Stack gas molecular weight I 26.22 

Stack gas velocity a t  stack conditions = 54.70 FT/SEC 

Duration of sampling = 72 Minute 

Nozzle diameter 3 0.233 i n  

- - Pitot  tube correction factor , - 
( 1  
J 

105.4 % - Percent isokinetic variation - 

Stack f low rate, standard conditions - 
Area of stack = 20.97 SQ FEET 

36489 DSCFM - 

0-26 
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C. C. Chromium & Hexvalent Chromium 2 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS 
EMISSION RATE OF CHROMIUM AND HEXAVALENT CHROMIUM 

Compound Mass (ug) Emission rate (10-3 lb/hr) 

Hexavalent Chromium 
Chromi um 32.00 3.94 

< 2.00 < 0.25 

- i 

0-27 
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Analytical Data 
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&xen ic  

B e 7 1  If= 

Cac!mium 

Chromium 

Copger 

N i c k e l  . 

Lead 

S e 1 enium 

2 inc 

Manganese 

0.1 

0.01 

0.02 

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

0,001 

d. oo$ 

i 

.L 

' L I  ' LZ 
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Calibration Data 
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RUN #3 

Chromium - August 16, 1990 

D-39 
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Calculation Data  
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C. C. Chromium & Hexavalent Chromium 3 

'.*) Sample I.D.:C. C. Asphalt Plant CARB 425 Chromium & Hexavalent Chromium 3 

Section I: Particulate Samplig Data 

Point D e l t a  Delta 
# P E 

A-12 
A-11 
A-10 
A-9 
A--8 
A-7 
A-6 
A-5 
A-4 
A-3 
A-2 
A-1 
B-12 
B-11 
B-10 
B-9 
B-8 
B-7 
B-6 
8-5 
B-4 
B-3 
B-2 
B-1 

AVG 

0.45 0.74 
0.55 0.90 
0.62 1.00 
0.70 1.15 
0.80 1.30 
0.85 1.40 
0.65 1.05 
0.55 0.90 
0.45 0.72 
0.35 0.57 
0.35 0.57 
0.25 0.37 
0.35 0.57 
0.45 0.74 
0.50 0.82 
0.55 0.90 
0.65 1.05 
0.70 1.15 
0.74 , 1.20 
0.60 0.99 
0.50 0.82 
0.40 0.63 
0.35 0.57 
0.25 0.41 

0.53 0.82 

T 
S 

282 
285 
286 
287 
287 
286 
287 
28 6 
284 
277 
277 
276 
280 
283 
284 
285 
286 
286 
285 
282 
282 
282 
277 
275 

278 

T 
i 

67 
62 
6 1  
6 1  
6 1  
6 1  
6 1  
6 1  
62 
62 
62 
63 
65 
65 
63 
62 
63 
62 
62 
62 
64 
64 
64 
65 

63 

in out 

09 89 
9 1  90 
92 90 
94 9 1  
95 90 
95 90 
95 90 
95 91 ._ - _  
95 9 1  
93 9 1  
94 9 1  
94 9 1  
94 9 1  
94 92 
95 92 
96 92 
99 93 

100 93 
100 93 

98 93 
99 94 
99 94 
99 94 

100 95 

96 92 

NCMEXCL?iTURE 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.0 

2 

230 46.4 
249 51.4 
249 54.6 
254 58.0 
273 62.1 
255 64.0 
235 55.9 
272 51.3 
260 46.4 
213 40.9 
226 40.8 
274 34.4 
2 2 1  40.9 
235 46.5 
235 49.1 
231  51.5 
226 56.0 
230 58.1 
220 59.7 
218 53.8 
212 49.0 
215 43.6 
217 40.8 
205 34.5 

236 49.6 

Delta P = Stack gas velocity head at each sample point (in. H20) 

Delta H = Pressure differentital across orifice meter (in. H20) 

Ts = Stack temperature (OF) 

Ti = Temperature of gas leaving condensor (OF) 

Tin = D r y  gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

Vac = Sample pump vacuum (in. Hg) 

Filter Temp. = Temperature of front-end filter e closure (OF) 

VEL (FPS) = Actual stack velocity at each sample point 

0-41 
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C. C. chromium & Hexavalent Chromium 3 

Impinger I) 

1 
2 
3 
4 

FIELD DATA SHEET 

VOLIJME OF CnNDENSED HoIsp[JRE 

Gross Tare N e t  

168 ml 100 ml 68 ml 
200 ml 100 ml 100 ml 

O m l  O m l  O l d  
207 gram 200 gram 7 gram 

TOTAC CONDENSED MIS"R3 175 ml 

S!CACK GAS MOLECULAR WEIGHT 

PERCENT CARBON DIOXIDE 
PERCENT OXYGEN 

5 .00  
= 15.00 
- - 

_ _  ._ 
PERCENT CARB6N MON3XIDE P 0.00 
PERCENT NITROGEN & INFXTS = 80.00 

COMPONENT VOLUME% * rnISTURE CORR rnLw!?= MASS FRACTION 

WATER 18.60 1-00 18.00 3.35 

CAFBON DIOXIDE 5.00 0.81 44.00 1.79 
0 OXYGEN 15.00 0.81 32.00 3.91 

CARBON MONOXIDE 0.00 0.81 28.00 0.00 

NITROGEN & Ih'ERTS 80.00 0.81 28.00 18.23 

A V E X A G E M O L E C U U R W E I ~  = 27.20 

D-42 
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C. C .  Chramium h Hexavalent chromium 3 

Section 11: SAMPLE VOLUME CALC~JLATIONS 

DSY gas meter, initial reading P 152.993 CET 

Dry gas meter, final reading P 190.579 CET 

Dry gas meter calibration factor I 1.000 

Meter volume uncorrected for Temp h Press P 37.586 CFT 

Barometric pressure at site P 30.01 ia Hg 
Meter pressure (barameter + average delta Ii) 30.14 in Hg = 

- 
Average meter temperature during test EI 93.7 DEG F 

Dry sample volume at standard conditions e 35.566 CFT 

Section 111: STACK GAS CALCULATION 

Average stack temperature during test I 278.0 DEG F 

Volume of condensed water = 175 ml 

Percent moisture of stack gas = 18.60 % 

0.85 Pitot tube correction factor - 
Stack gas molecular weight = 27.12 

Stack gas velocity at stack conditions. = 49.40 FT/SEC 

- 

Duration of sampling - - 72 Minute 

Nozzle diameter I 0.233 in 
Percent isokinetic variation - 
Area of stack - 
Stack flow rate, standard conditions - 

97.4 % - 
20.97 SQ FEET 

35907 DSCFM 

- 
- 

0-43 



C. C. Chromium ti Hexavalent Chromium 3 

Compound 

Chromi um 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS AND 
EMISSION RATE OF CHROMIUM AND HEXAVALENT CHROMIUM 

Mass (ug) Emission r a t e  (10-3 lb/hr)  

59.70 7.96 >~ 

Hexavalent Chromi um < 2.00 < 0.27 

D-44 
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Air POIIU~IOP. 
themca! Anaivsis 
fiesearcn & Tcsiing 

EUREM LABOfflTORIES INC. 
toroorare Ohrce: Branch OMtce Envuonmcnia! Svmer 

6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY. SUITE 212 . RoDObcs 
SACRAMENTO. CA 95828 BELLEVUE. WA gam5 

TEL: 19161 362-7953 
FAX 1916) 3814013 

T E I  12061 885-0284 
FAX'  12061 885-6162 

FIELD TEST DATA FORM 

eArE34J5 
S i t e :  C.C.  ~ 4 r  V ; Y ~ O  A+H Met & D a t e :  ~ /1~&'0  Test No.@J CY+.G+~ 

Nozzle I . D .  EL D i a m e t e r  - 3 3 3  F i l t e r  No. s? 
LEAK CHECKS: P i t o t  t u b e s  -- 

- 
I n i t i a l  - Y OK F i n a l  - I 

Sk\& 
- 0"3g !,cja.qU Sample t r a i n  -- I n i t i a l  Y F i n a l  



~~~ 

Af POIIUllOr: 
Chemc?! AnaivIieS .. . fierearm 6 Tsst:a~ 

KIKS, INC, 
Cormrate Once: Branch Ollrce Envuonmenta! SIUO,~. 

BELLEVUE. WA 98005 
E L :  12061 885-0284 
FAX' 12061 885-6162 

Rowlics 
Torcology 

6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY, SUITE 212 
SACRAMENTO. CA 95826 

TEL: 19161 381-7953 
FAX: 1916) 3814013 

: . :", 

' .FIELD TEST DATA FORM I .  , 



I I 
I 
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Analytical Data 
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Arsenic 

Beryllilrn 

CaLnium 

Chromium 

Copper 

Nicke l  

Leed 

Selenium 

Zinc 

Manganese 

0.1 

0.01 

0.02 

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

. 

0-50 
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C r  PROGRAM 9 

READ I YGS 

. .. 
i .352 

. .  . 
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A' 
- B  

s 
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E!. 880 
0 .  

0-54 
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FIELD BLANK 

Analytical Data 

E-2 
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C.C San Diego Polycyclic Aromatic Hydrocarbons Field Blank 

SUMMARY OF QUANTITATIVE ANALYSIS 

~~ ~ _ _ _ _ _  

Compound Mass (ug) 

Napthalene 539 

Acenaphthylene < 1.5 

Acenapthene < 1.5 

Fluorene < 1.5 

Phenanthrene < 1.5 

Anthracene < 1.5 

Fluroanthene < 1.5 

Pyrene < 1.5 

Benz(a)anthracene < 1.5 

'J Chrysene < 1.5 

Benzo(b)fluoranthene < 1.5 

Benzo(k)fluoranthene < 1.5 

Benzo(a)pyrene < 1.5 

Benzo( ghi )peryl ene < 1.5 

Dibenz(ah)anthracene < 1.5 

Indeno(l,23-cd)pyrene < 1.5 

NOTE: "<" - less than 

-\ 

E-3 
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RUN #l 

Polycylic Aromatic Hydrocarbons - September 17 ,  1990 
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Calculat ion Data 
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C.C. PAH 1 

sample I.D.: California Commercial Asphalt Plant CARB 429 PAHS 1 P .“Lby Section I: Particulate Sampling Data 
Point Delta Delta T T T T VAC Filter VEL 

# P H S i in out TemP. ( W S )  
A-12 0.50 1.05 261 52 68 
A-11 0.55 1.15 2 62 53 69 

67 4.0 
67 5.0 
68 5.0 
68 5.0 
68 6.0 
69 6.0 
70 5.0 
70 5.0 
70 4.0 
71 4.0 
72 4.0 
71 4.0 
72 5.0 
72 5.0 
73 5.0 
73 6.0 
73 6.0 
74 6.0 
74 6.0 
74 5.0 
75 4.0 
75 4.0 

262 
242 
250 
262 
273 
274 
274 
266 
269 
272 
274 
277 
267 
268 
276 
267 
247 
237 
‘278 
281 
272 
258 

48.3 
50.7 
57.2 
57.3 
61.3 
59.4 
55.3 
48.5 
46.0 
43.3 
37.5 
37.4 
48.5 
48.5 
50.9 
53.1 
55.3 
57.4 
53.1 
48.5 
43.4 
39.3 

_ _ _  _ _  _ _  
A-10 0.70 i.45 263 55 72 
A-9 
A-8 
A- 7 
A-6 
A-5 
A-4 
A-3 
A-2 

0.70 1.45 
0.80 1.68 
0.75 1.60 

56 73 
56 75 
56 77 
56 78 
56 78 
55 78 . 
55 79 
56 79 
55 79 
54 77 
55 77 
56 78 

0.65 i.35 
0.50 1.05 
0.45 0.95 
0.40 0.84 
0 ; 3 0  0.63 

A-1 
B-12 
B-11 
B-10 

0.30 0.63 
0.50 1.05 
0.50 1.05 
0.55 1.15 

B-9 
B-8 
B-7 

0.60 1.26 
0.65 1.37 
0.70 1.47 
0.60 1.26 
0.50 1.05 
0.40 0.84 

267 
268 
268 - ~~ 

267 57 80 
266 
266 

56 79 
56 79 
57 80 

B-6 
E-5 57 81 

57 81 
57 82 
57 82 
57 82 

_ _  
B-4 
B-3 
B-2 
B-1 

0.33 0.70 
0.30 0.63 
0.22 0.46 

263 
260 

75 4.0 
76 4.0 

240 
252 

37.5 
32.0 

AVG 0.52 1.09 2 65 56 78 72 4.9 264 48.8 

“CLATURE 

Delta P = Stack gas velocity head at each sample point (in. H20) 
Delta H = Pressure differentital across orifice meter (in. H20) 
Ts = Stack temperature (OF) 
Ti = Temperature of gas leaving condensor (OF) 
Tin = Dry gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

Vac = Sample p u p  vacuum (in. Hg) 
Filter Temp. = Temperature of front-end filter enclosure (OF) 
VEL (FPS) =Actual stack velocity at each sample point 

- - 
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C.C. PAH 1 

. ') 
FIELD DATA SHEfi 
VOLUME OF C 0 " S E D  M3ISTURE 

mhgar * Gross Tare Net 
1 
2 
3 
4 

224 ml 
200 ml 

100 ml 124 ml 
100 ml 100 ml _. . _ ~  _.- - 

O l U l  O l d  O m l  
208 gram 200 gram 8 gram 

ToplI. CONDENSED MoIsmmE 232 ml 

STACK GAS KILECULAR WEIGHT 
- 

PERCENT CARBON DIOXIDE P 6.00 
PERCENT OXYGEN 9 .oo 
PERCENT CARBON MONOXIDE = 0.00 
PERCENT NITRCGEN & INERTS i 85.00 

VOLUME% m1sTuRECoRR WLm MASS FRACTION 

21.08 1.00 18.00 3.79 

6.00 0.79 44.00 2.08 

9.00 0.79 32.00 2.27 

0.00 0.79 28.00 0.00 

85.00 0.79 28.00 18.78 

AVERAGEMOLECULARWEIGHT = 26.93 

E-8 
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C.C. PAH 1 

Section XI: SAMPLE VOLUME cALCUUTIoNS 

Dry gas meter, initial reading s 799.716 CFl' 

Dry gas meter, final reading 5 840.572 CFT 

Dry gas meter calibration factor I 1.000 

Meter volume uncorrected for Temp 6 Press P 40.856 CFT 

Barometric pressure at site - 29.92 in Hg 
Meter pressure (barometer + average delta H) = 30.28 in Hg 
Average meter temperature during test s .  74.6 DEG F 

Dry sample volume at standard conditions = 40.218 CE'T 

Section 111: STACK GAS CAUSCTLATION . 
Average stack temperature during test f 265.3 DEG F 

Volume of condensed water f 232 m l  

21.08 % - - Percent moisture of stack gas 

Stack gas molecular weight - 
Pitot tube correction factor f 0.85 

26.93 

,:.:.. 
{,;:l  
<:;.-' - 

Stack gas velocity at stack conditions = 48.74 FT/SEC 

Duration of sampling - - 72 Minute 
Nozzle diameter = 0.256 in 

93.3 % - i Percent isokinetic variation - 
\ Area of stack = 20.97 SQ FEET 

Stack flow rate, standard conditions = 35113 DSCFM 

E-9 
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SECTIm 1V SUMMARY OF QUANTITATIVE ANALYSIS 
EMISSION RATE OF PAHS 

Compound 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

. Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo ( a )pyrene 

Benzo(g,h,i)perylene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

- 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

m a  (US) 
1530.00 

1.50 

1.50 

19.00 

16.00 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

E- 10 

< 
< 

Fniesion rate (10-3 Ib/hr) 
176.30 

0.17 

0.17 

2.19 

1.84 

< 0.17 

< 0.17 

< .  0.17 

< 0.17 

< 0.17 

< 0.17 

< .  0.17 

< 0.17 

< 0.17 

< 0.17 

< 0.17 
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9 Calibration Report 

Title: ARB f€nfW 429 ID FILE ' Calibrated: 900415 08:35 

Files: )C0380 )C0382 )C0378 X0383 >COX4 )C0386 KO387 (3 
RF ff ff RF F€ RF W -  - 

toqound 20.00 50.00 50.00 80.00 80.00 120.00 160.00 RRT RF X RSD ---------- 
5 
& k l e n e - d 8  .- . 

knphthalene 
-he thylnaphthalcnedl0 
cnaphthcnc-dlO 

ncenaphthylene 

&:$:::::-dl0 Iuorcne 

Phenanthrene 
thracene : : . .. .-... . . 
uoranthcnc 

nzo(a1anthraccne 

nzo(b1f luoranthene 
..azo (k I f luoran thcne 
Benzo(a)pyrenc 
deno(1,Z ,3-cdlpyrcnc 
benz(a ,h)anthracanc 

, i lperylenc 

- - - - - - - 
1.21409 1.13187 1.14576 1.14081 1.11955 .95550 1.05496 

A0384 3 6 1 0  .71124 .66338 .63861 .60754 .72470 

1.48175 1.41388 1.33795 1.17956 1.16471 1.013Y 1.12157 
.93983 .E7042 .E3240 .7597? 3 9 3 9  .69996 .E4730 

1.07961 1.04781 .99582 .91966 .E9291 .E3578 .99184 

1.50299 1.46274 1.37641 1.22249 1.19852 1.08949 1.23980 
1.52986 1.47263 1.37199 1.24535 1.24035 1.09023 1.21345 
1,73778 1.65695 1.55768 1.40527 1.38071 1.23059 1.39794 
1.78300 1.68662 1.56893 1.44858 1.39387 1.26195 1.42485 
1.12941 1.10933 1.05849 1.05351 1.00311 .98209 1.22883 
1.67047 1.60835 1.52736 1.45235 1.43517 1.28879 1.49337 

1.63916 1.57476 1.49822 1.46292 1.42096 1.29505 1.49337 
1.75036 1.70565 1.67854 1.79378 1.78517 1.55818 2.14204 
1.76417 1.72580 1.59199 1.67018 1.57093 1.49952 1.98083' 
1.61997 1.68703 1.59130 1.73887 1.62249 1.56072 1.98786 
1.31775 1.55565 1.49082 1.64889 1.59260 1.65706 1.77852 
1.28718 1.48992 1.39705 1.56665' 1.56157 1.55004 1.39259 

- - - - - - - 

- - - - - - - 

- - - - - - - 

1.29621 1.55890 ' - 1.62836 1.19519 1.62046 1.62178 

- - - 
.E46 1.13751 10.739 
.963 .70079 9.804 

1.090 1.24466 13.639 
1.119 .E1272 10.290 
1.197 .96592 .9 .014 

1.343 1.29892 11.666 

1.526 1.48099 11.958 
1.560 1.50968 11.949 
1.748 1.08068 7.752 
, 1 3 3  1.49655 8.301 

1.760 1.48349 7.421 
1.993 1.77339 10.215 
2.002 1.68620 9.431 
2.086 1.68803 8.551 
2.534 1.57733 9.243 
2.553 1.46357 7.326 
2.665 1.48681 12.856 

- - 

- - - 
1.350 1.30912 i1.w 

- - - 

------- -- - - - -- -- - - -- - 
IF - Reaponac Factor (Sbacript ia amount in ug/mll m- - Average Relative Retention Tine (RT Std/RT Istd) 

- Average Response Factor 

- Percent Relative Standard Deviation 

Page 1 o f  1 E-17 
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~~~ - - 5 Calibration beck Report 

Tit le:  (\R8 ETWO 429 IO FIE 
Calibrated: 900415 08:35 ' 

Check Standard Data Fils: ,88569 
Injection Time: 900930 01:52 - 4 

a- Conpound ff ff miff blib lkth --- 
Naoh tha lene-ds 
Naihtha lcna 
kthylnaphthalenc-dl0 as; enaph thcnc-dl0 

llccnaph t hylene 

B:;:hn:hene 
Phenan thrcnc-dl0 
cnanthrene . 
thracenc 
luoran thcnc 

nzo(a)anthraCene-d12 

- ! 
gene ano(a)an tbraccnc 

~~~~:::~~:ranthene rysenc 

Benro (k) f luoran thene 

P den0 (1,2 ,5-cd)pyrtne 
Ulbenz(s,h)anthracene 

mzo (a)pyrcnc 

i)perylene 

- - 
1.l3751 1.27497 
.70079 - - - 
1.24466 1.17319 
.E1272 .71734 
.96592 ,82715 

1.29892 1.17211 
1.30912 1.26956 
1.48099 1.34782 
1.50968 1.39179 
1.08068 - 
1.49655 1.34007 

1.48349 1.41799 
1.77339 1.64418 
1.68620 1.69573 
1.68803 1.44221 
1.57753 1.60445 
1.45357 1.51838 
1.48681 1.59098 

- - 

- - 

- lkerage 
12.08 huerage - (kragc - Average 
5.74 lkcragc 
11.74 (kcragc 
14.37 Average - Averago 
9.76 herage : . . 
1.02 &rage 
8.99 &rage 
7.81 berage - lkerage 
10.46 huerage - berage . 
4.42 Average 
7.29 Average 
.57 Average 

14.56 Average 
1.72 Avcrage 
3.75 tktrage 
7.01 Avcrage 

.. . 

1 

1 - Rcaponrc Factor from daily standard f i l e  at 

- 
50.00 ug/ml I - 

Average Reapanac Factor from Initial blibration 
i 
'iff - t Difference from original average or curve 

Page 1 of 1 . E-18 
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RUN R2 

Polycyl i c  Aromatic Hydrocarbons - September 17, 1990 
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Calculat ion Data 

E-20 

'6224 



sample I.D.:California Cmercial As halt Plant CARB 429 PAHS 2 
Section I: Particu E ate Sampling Data 

point Delta Delta 
# P H 

A-12 
A-11 
A-10 
A-9 
A-8 
A-7 
A-6 
A-5 
A-4 
A-3 
A-2 
A-1 
B-12 
B-11 
B-10 
B-9 
B-8 
B-7 
B-6 
B-5 
B-4 
B-3 
B-2 
B-1 

AVG 

0.55 1.21 
0.60 1.32 
0.66 1.45 
0.75 1.65 
0.83 1.83 
0.83' 1.83 
0.70 1.54 
0.60. i.32 
0.51 1.12 
0.41 0.90 
0.38 0.84 
0.23 0.51 
0.50 1.10 
0.55 1.19 
0.57 1.25 
0.60 1.32 
0.68 1.50 
0.90 1.98 
0.70 1.54 
0.70  1.54 
0.80 1.76 

0.52 1.14 
0.45 0.99 

0.61 1.35 

T 
S 

268 
260 
263 
264 
268 
269 
269 
270 
271 
270 
237 
235 
27 1 
271 
272 
27 1 
273 
272 
271 
269 
269 
266 
265 
264 

266 

T 
i 
59 
59 
57 
58 
58 
60 
61 
62 
62 
61 
60 
62 
64 
61 
61 
61 
61 
61 
63 
63 
64 
63 
62 
63 

61 

T T 
in out 
79 79 
79 79 
80 79 
81 79 
83 79 
84 80 
86 80 
87 81 
87 81 
87 81 
86 81 
86 81 
85 82 
85 82 
86 82 
87 82 
88 82 
89 83 
89 83 
89 83 
91 84 
90 84 
89 85 
90 85 

86 82 

5.0 
5.0 
5.0 
6.0 
6.0 
6.0 
6.0 
5.0 
5.0 
4.0 
4.0 
3.0 
4.0 
5.0 
5.0 
5.0 
6.0 
7 . 0  
6.0 
6.0 
7 . 0  
6.0 
5.0 
5.0 

5.3 

264 51.1 
274 s3.i 
274 55.8 
270 59.5 
251 62.8 
255 62.8 
280 57.7 
270 53.4 
250 49.3 
263 44.2 
263 41.6 
273 32.3 
244 48.8 
244 51.2 
277 52.2 
262 53.5 
237 57.0 
256 65.5 
281 57.8 
280 57.7 
257 61.7 
235 57.6 
254 49.6 
278 46.1 

262 53.4 

Delta P = Stack gas velocity head at each sample point (in. H20) 
Delta H = Pressure differentital across orifice meter (in. HZO) 
T s  = Stack temperature (OF) 
Ti = Temperature of gas leaving condensor (OF) 

~inTe gas meE& inlet temperature 
Tout = Dry gas meter outlet temperature 
Vac = Sample pump vacuum (in. Hg) 
Filter Temp. = Temperature of front-end filter enclosure (OF) 
VEL (FPS) = Actual stack velocity at each sample point 

E-21 
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C.C. PAHS 2 

1 
2 
3 
4 

302 ml 100 ml 202 m l  
200 ml 100 ml 100 ml 

O m l  O m l  O m l  
210 gram 200 gGam 10 gram 

TOTAL COMDENSED MOISTURE 312 ml 

CARBON DIOXIDE 

OXYGEN 

CARBON " O X I D E  

NITROGEN & m T S  

PERCENT CARBON DIOXIDE P 6.00 
PERCENT OXPGEN P 14.00 
PERCENT CARBON MONOXIDE 0.00 
PERCENT NI!IROGE3 & INERTS P 80.00 

VOLUME% M3ISTURECOR * MOLRl?'- HASS FRACTION 

24.45 1.00 18.00 4.40 

6.00 0.76 44.00 1.99 

14.00 0.76 32.00 3.38 

0.00 0.76 28.00 0.00 

80.00 0.76 28.00 16.92 

AVERAGE mLECULAR WEIGH'P 26.70 

s 

E-22 
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C.C. PAHS 2 

Section 11: SAMPLe VDUJME CAUPLATIQNS 

D r y  gas meter, init ial  reeding = 840.650 CFT 

Dry gas meter, final reading = 886.786 CFT 

Dry gas meter calibration factor P 1.000 

Meter volume uncorrected for Temp & Press = 46.136 CFT 

Barametric pressure a t  s i t e  P 29.94 in Hg 

Meter pressure (barometer + average delta H )  30.33 in Hg 

Average meter temperature during test P 83.8 DEG F 

44.725 Q?'l! - - D r y  sample volume a t  standard conditions 

Section 111: STACK GAS CALCULATION ' 

Average stack temperature during t e s t  E 265.8 DEG F 
Volume of condensed water P 312 ml 

Percent moisture of stack gas E 24.45 .% 

Pitot  tube correction factor P 0.85 

Stack gas molecular weight P 26.70 

Stack gas velocity a t  stack conditions P 53.38 FTT/SEC 

I . '> 
8 .  vi;,' 

Duration of sampling 

Nozzle diameter 

Percent isokinetic variation 

Area of stack 

Stack f l o w  rate, standard conditions 

P 72 Minute 

E 0.256 in 

E 98.9 % 

20.97 SQ FEET P 

= 36846 DSCE'M 

E-23 - 
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C.C. PAHS 2 

SECrIpSr IV W Y  OF QUANTITATIVE ANALYSIS 
EMISSION RATE OF PAHS 

Compound -ee (ug) Emieeion rate (10-3 -/at) 
Naphthalene 319.00 34.68 
Acenaphthylene < 1.50 

Acenaphthene < 1 S O  

Fluorene 5.80 

Phenanthrene 6.10 

< 0.16 

< 0.16 

0.63 

0.66 

Anthracene 

Fluoranthene 

< 1.50 < ' 0.16 

< 1.50 < 0.16 

Pyrene < 1.50 

Benzo(a)anthracene < 1.50 

< 0.16 

< 0.16 
Chrysene < 1.50 < 0.16 

Benzo(b)fluoranthene < 1.50 < 0.16 

Benzo(k)fluoranthene < 1.50 < 0.16 
Benzo( a)pyrene < 1.50 < 0.16 

Benzo(g, h, i)perylene < 1.50 < 0.16 

Dibenzo(a, h)anthracene < 1.50 < 0.16 

Indeno(l,2,3-cd)pyrene < 1.50 < 0.16 

E-24 
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E-25 

6229' 





~ ~~~~~ ~~ ~ 

Chemvca! Analysas 
hereaten 6 Testlng 

Rooones 

--..-.A. - . - -1 .4  1 U I \ ILY /  . I  *w ,  

cormrare Onrce: Branch Olfrce Envuornmcnia: Siw-e: 6790 FLORIN PERKINS ROAD 
' SACRAMENTO. CA 95826 BELLEVUE. WA 98005 

TEL: 1916) 381-7953 

12121 NORTHUP WAY. SUITE 212 

TEL: 12061 885-0284 
Tox*cology 

FAX:f916) 3814013 FAX, 12061 885-6162 

. w 
fi-1 ~ . . I  : c, 
,& 9 .  z Jb L 

I 
FIELD T'EST DATA FORM 

, 

S i t e :  CSC. Asp& P U  Date: - 9/17/90 T e a t  No.&L 

F i l t e r  Ho. P A N 3  

Final 

N o z z l e  1 . D .  g4L 2 

LEAK CHECKS: P i t o t  t u b e s  -- I n i t i a l  . I  Sample t r a i n  -- I n i t i a l  

Diameter , 2 5 6  - - - 
- F i n a l  - 
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Analytical Data 
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SURROGATE/SPIKE REYOVERY 

Prl 
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Calibration Data 
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I '  CaIibration Report 

Title: ARE KTHOO 429 ID FILE 
Calibrated: 900415 08:35 

Files: )C0380 )CON2 )C0378 X 0 3 8 3  )C0384 )C0386 X0387 
ff RF E ff RF RF E ,  - 

Compound 20.00 50.00 50.00 80.00 80.00 120.00 160.00 PRT RF % RSD ------------ 
m p h t h a l e n e - d E  

' tiaphthslenc 
-He thylnaphthalene-dl0 

m~enaphlhcne uorene 

xnanthrene-dlO 

._. .--... 

nzo(a)anthracene-dl2 
nzo(a)anthracene 

nzo(b)f luoranthene 
nzo(k)f Iuoranthenc 

. dcno(l,2,3-cdlpyrcne 
benr(a,h)anthracenc 

. Benzo(a1pyrene 

'.-' fi&o (g ,h, i )pcry lene 

- - - - - - - 
1.21409 1.13187 1.34576 1.14081 1.11955 .95550 1.05496 
-80384 3 6 1 0  .71124 A6338 A3861 ,60754 .7l.478 

1.48175 1.41388 1.33795 1.17956 1.16471 1.01317 1.12157 
.93983 .E7042 .E3240 3 9 7 7  .73939 .69996 .E4730 
1.07961 1.04781 .99382 .91966 .E9291 .E3578 .99184 

1.50299 1.46274 1.37641 1.21249 1.19852 1.08949 1.23980 
1.52986 1.47263 1.37199 1.24535 1.24035 1.09023 1.21345 
1.73778 1.65695 1.55768 1.40527 1.38071 1.23059 1.39794 
1.?8300 1.68662 1.56893 1.44858 1.39387 1.26195 1.42485 
1.12941 1.10933 1.05849 1.05351 1.00311 .98209 1.22883 
1.67047 1.608S5 1.52736 1.45235 1.43517 1.28879 1.49337 

1.63916 1.57476 1.49822 1.46291 1.41096 1.29505 1.49337 
1.750S6 1.70565 1.67854 1.79378 1.78517 1.55818 2.14204 
1.76417 1.72580 1.59199 1.67018 1.57093 1.49952 1.98083 
1.61997 1.68703 1.59130 1.73887 1.62249 1.56872 1.98786 
1.3l775 1.55565 1.49082 1.64889 1.59260 1.65706 1.77852 
1.28718 1.48992 1,39705 1.56665 1.56157 1.55004 1.39159 

- - - - - - - 

- - - - - - - 

- - - - - - - 

1.29621 1.55890 - 1.62036 1.19519 1.62046 1.62178 

- - - 
-846 1.13751 10.739 
.963 .70079 9.804 

1.090 1.24466 13.639 
1.119 .E1272 .10.290 
1.197 .96592 9.014 

1.343 1.29892 11.666 
1.350 1.30912 11.886 ' 

1.526 1.48099 11.958 
1.560 1.50968 11.949 
1.748 1.08068 7.752 
.1.753 1.49655 8.301 

1.760 1.48349 7.421 
1.993 1.77339 10.215 
2.002 1.68620 9.431 
2.086 1.68803 8.551 
2.534 1.57733 9.243 
2.553 1.46357 7.526 
.2.665 1.48681 12.856 

. -  - - 

- - 

- - 

- 
1 - fiverage Relative Retention Time (RT Std/RT Ir td )  - - Average Rerponae Factor 

' 3 D  - Percent Relative Standard Deviation 

Page 1 o f  1 E-31 

6235 
. .  



7 
~ 

5 Calibra t ion  Check Report 
4 

3l Cdlibrated:  900415 OE:35 

&e& Standard Oata File: ,88569 

." 
Ti t le :  M EMID 429. ID FILE 

' I3 
In jec t ion  Time: 900930 01:52 - 4 

a-- Naphtha lene-d8 - - - lkcragc  
Uaphthalene 1.13751 1.27497 12.W Average 
tk thylnaphthalenc-dl0 .70079 - - Average 

kenaphthylene  1.24466 1.17319 5.74 herage 
A1272 .71734 11.74 k r a g e  

4 
.96592 .E2715 14.37 beraga - - - llvcrage 

l::::::hene 
thracene 1.30912 1.26956 3,OZ Average 

luoranthene 1.480'19 1.34782 8.99 h e r a g e  
1.50968 1.39179 7.81 h e r a g e  
1.U8068 - - h e r a g c  

!! 
@ ~ a  lanthracenc-dl2 
Genzo(d)anthraccne 1.49655 1.34007 10.46 Average 

r p n c  1.48349 1.41799 4.42 Average 
l.77VY 1.64418 7.29 Average 
1.68620 1.69573 .57 Average 

f ~ z a ( k l  i i X 2 , n t , e m  f luorant hem 

idcno (1,2,3-cdlpyrcne 1.57733 1.60445 1.72 Average 
Uihenz(a,hlanthraccnc 1.46357 1.51838 3.75 Average 
Rmzo(g,h, i )perylcnc 1.48681 1.59098 7.01 Avcragc 

Compound RF RF m i f f  Calib tkth - -- - 

enaphthcned10 - - - k r a g e  

Phcnan throne-dl0 
T e n a n t h r e n e  -I ~~ 1.29892 1.YZll 9;76 ~%.ragc 

- - - h e r a g c  . , 

.nro!a)pyrene 1.6~803 i.44221 14.56 Average 

.. 
1 
1 .  
1 
1 

1 
! 

.F - kvcragc Rcaponie Factor  from I n i t i a l  Cal ibra t ion  
\ 
: i f f  - !i Oiffcrcncc from o r i g i n a l  average o r  curve 

- Reaponic Factor fro. d a i l y  s tandard f i l e  a t  50.00 u g h 1  - 

Page I of  1 
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RUN #3 

Polycyclic Aromatic Hydrocarbons - September 17, 1990 
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Calculation Data 

- 
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C.C.. PAHS 3 

sample I.D.: California Commercial Asphalt Plant CARB 429 PAHS 3 
Section I: Particulate Sampling Data 

Point Delta Delta T T T T VAC Filter VEL 

A-12 0.55 1.21 271 62 90 90 4.0 259 51.1 
A-11 0.60 1.32 274 60 89 89 4.0 258 53.5 

# P E S i in out , Temp. ( W S )  

A-io 0.65 1.43 271 61 92 90 5.0 274 55.6 
A-9 0.72 1.5E 273 59 93 89 5.5 275 58.6 
A-8 0.80 1.76 273 61 94 89 5.8 259 61.8 _- - ~- _. -.. 
A 7  0.82 i.80 274 61 95 90 6.0 265 62.6 
A-6 0.65 1.43 275 61 96 90 5.0 262 55.8 
A-5 0.55 1.21 274 62 95 90 4.0 250 51.3 
A-4 0.48 1.05 274 64 97 91 4.5 272 47.9 .~.  ~~ ~ 

A-j 0.42 0.92 275 65 98 Si 4.2 258 44.8 
A-2 0.32 0.70 230 64 96 91 4.0 250 37.9 
A-1 0.27 0.60 223 65 95 91 3.0 268 34.6 
8-12 0.45 1.00 275 65 93 90 4.8 240 46.4 

~~ - -- 
B-11 0.50 i.io 275 64 93 91 5.0 266 48.9 
B-10 0.60 1.32 275 65 96 92 5.0 260 53.6 
B-9 0.55 1.20 273 64 96 91 5.0 258 51.2 
B-8 0.62 1.30 272 64 96 91 5.4 250 54.3 .. - 
B-7 0.70 i.54 2 69 63 94 92 6.0 273 57.6 
8-6 0.60 1.32 267 64 94 91 5.5 265 53.3 
B-5 0.40 1-05 267 64 93 91 5.0 258 47.6 
8-4 0.45 0.99 271 65 94 92 4.8 275 46.3 
B-3 0.35 0.77 267 64 95 91 4.0 243 40.7 
9-2 0.26 0.57 260 63 81 si 3.8 240 34.9 
B-1 0.21 0.46 230 57 92 90 3.8 235 30.7 

AVG 0.53 1.15 266 63 94 91 4.8 259 49.2 

NOMENCLATURE 

Delta P = Stack gas velocity head at each sample point (in. H20) 
Delta H = Pressure differentital across orifice meter (in. HZO) 
Ts = Stack temperature (OF) 

Ti = Temperature of gas leaving condensor (OF) - 
Tin = Dry gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 
Vac = Sample pump vacuum (in. Hg) 
Filter Temp. = Temperature of front-end filter enclosure (OF) 
VEL (FPS) = A c t u a l  stack velocity at each sample point 
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C.C. PAHS 3 

FIELD DATA SHET 

' VOLUMI OF CONDENSED W3ISTIJRE 

Impinger # Gross Tare N e t  

1 
2 
3 
4 

322 m l  100 ml 222 ml 
286 ml 100 ml 186 ml 

O m l  o m l  O m l  
102 gram 91 gram 12 gram 

TOTAL CONDENSED W31STmE 420 ml 

STACK GAS XLF,CULAR WEIGHT 

6.00 
= 14.00 

0.00 

- PERCENT CARBON DIOXIDE - 
PERCENT OXYGEN 
PERCENT CARBON MONOXIDE - .  - 
PERCENT NITRCGEN & INERTS i 8 0 . 0 0  

u3mmENT VOLUME% MOISTURE CORR MDLwP= MASS FRACTION 

WATFX 22.39 1.00 18.00 4.03 

CARBON DIOXIDE 6.00 0 . 7 8  44.00 2.05 

14.00 0.78 32.00 3.40 

CARBON MONOXIDE 0.00 0 .78  28.00 0 .00  

NITROGEN & INERTS 80 .00  0 . 7 8  28.00 17.39 

AVERdGEMOLECULARWEIGHT = 26.94 
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Section 11: SAMPL~ mum CALC~~LTIW 

rq q a ~  meter, initial reading = 887.650 CFT 

rq gas meter, final reading - 958.512 CFT 

Dry gas meter calibration factor I 1.000 

Meter volume uncorrected for Temp & Press I 70.862 CFT 

Barometric pressure at site I 29.94 in Hg 
Meter pressure (barometer + average delta a) = 30.29 in Hg 
Average meter temperature during test P 92.4 DEG F 

Dry sample volume at standard conditions P 67.538 CF'T 

Section 111: STACK GAS CACC[ILATION 

Average stack temperature during test 

Volume of condensed water 

Percent moisture of stack gas 

Pitot tube correction factor 

Stack gas molecular weight 

Stack gas velocity at stack conditions 

Duration of sampling 

Nozzle diameter 

Percent isokinetic variation 

Area of stack 

Stack flow rate, standard conditions 

266.2 DEG F 

420 ml 

22.39 % 

0.85 

26.79 

49.15 ET/SEC 

120 Minute 

0.256 in 

94.9 % 

20.97 SQ FEET 

34791 DSCFM 
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cic. PAiis 3 

SECTION N SUMMARY OF QUANTITATIVE ANALYSIS 
EMISSICBJ RATE OF PAHS 

campaund 
Naphthalene 

Acenaphthy 1 ene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)f luoranthene 

Benzo(k)fluoranthene ': Benzo(a)pyrene 

Benzo(g,h,i)perylene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Mas* (ug) 
1490 -00 

1.50 

1.50 

26.00 

18.00 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

Emission rate (10-3 Ib/hr) 
101.30 

< 0.10 

< 0.10 

1.77 

1.22 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< 0.10 

< 0.10 
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Field Data 
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Chemcr! Anahins 
fieseafcn 6 Tennp 

R ~ u o  

- - I  . - , - I  L.YUICl I W I \ I L U /  11 '1u. 
. .  

Branch Onice Envtrommenla! S t m e :  Cormrate Ofice: 
6790 FLORIN PERKINS ROAD 

TEL: 19161 381-7953 
FAX: 1916) 381-4013 

12121 NORTHUP WAY. SUITE 212 

TEL: 12061 885-0264 
F A X  12061 885-6162 

SACRAMENTO. CA 95826 BELLEVUE. WA 98005 Tox~cology p . \ " L  
. .  

n 
1J . 



-a ,  'O'IUllOr. 

themcat Anayr,, 
kesexcn d Tesl.ng 

Ropecr 
To..cology 

C U P X X i  U D W M  1 UKlLS, ING. 
Coroorate Once: Branch Ofice Enmromnenta: SI,,,,.~: 6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY. SUITE 212 

SACWMENTO. CA 95826 BELLEVUE. WA 98005 
TEL (91 6) 381 -7953 TEL I2061 885-0284 
FAX.19161 381-4013 FAX.12061885-6162 

1 ~ ~ 6 %  F I E L D  +&ST DATA FORM 



Analytical Data 
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Calibration Data 
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Calthration Report 

Title: llR8 El'NDI 429 ID FIE 
Calibrated: 900415 0835 

. .  
kenaohthene 

Phenanthrene 
thracene :: . .. .-... 
uoranthcnc 
rent 
nzo(a)anthracene-dl? 
nzo(a1anthracenc 
rysene-dl2 

n:o(b)fluoranthene 
n:o (k 1 f luoranthcne 

deno( 1,2,3-cd)pyrcnc 
benr (a  ,h )an thracrne 

8;nro(g,h, i )pcrylcne 

. 

- - - - - - - 
1.21409 1.13187 1.34576 1.14081 1.11955 ,95550 1.05496 
.EO384 35610 *XI24 -66338 -63861 .60754 .72478 - - - - - - - 
1.48175 1.41388 1.33795 1.17956 1.16471 1.01317 1.12157 
.93981 A7042 .E3240 .E977 .73939 .69996 .E4730 
1.07961 1.04781 .99382 .91966 .E9291 .e3578 .99184 

1.50299 1.46274 1.37641 1.22249 1.19852 1.08949 1.23980 
1.52986 1.47263 1.37199 1.24535 1.24035 1.09021 1.21145 
1.73778 1.65695 1.55768 1.40527 1.38071 1.23059 1.39794 
1.78300 1.68662 1.56893 1.44858 1.39387 1.26195 1.42485 
1.12941 1.10933 1.05849 1.05351 1.00311 .98209 1.22883 
1.67047 1.60835 1.52736 1.45235 1.43517 1.28879' 1.49337 

1.63916 1.57476 1.49822 1.46292 1.42096 1.29505 1.49337 
1.75036 1.70565 1.67854 1.79378 1.78517 1.55818 2.14204 
1.76417 1.72580 1.59199 1.67018 1.57093 1.49952 1.98083 
1.61997 1.68703 1.59130 1.73887 1.62249 1.56872 1.98786 
1.31775 1.55565 1.49092 1.64889 1.59240 1.65706 1.77852 
1.28718 1.48992 1.39705 1.56665 1.56157 1.55004 1.39259 
1.29621 1.55890 - 1.62836 1.19519 1.62046 1.62178 

- - - - - - - 

- - - - - - - 

- - - 
-846 1.13751 10.719 
-963 ,70079 9.804 

1.090 1.24466 13.639 
1.119 .E1272 10.290 
1.197 .96592 9.014 

1.343 1.29892 11.666 
1.350 1.30912 11.886 

1.560 1.50968 11.949 
1.748 1.08068 7.752 
1.753 1.49655 8.301 

1.760 1.48349 7.421 
1.993 1.77339 10.215 
2.002 1.68620 9.431 
2.086 1.68803 8.551 
2.534 1.57733 9.243 
2.553 1.46357 7.326 

- - - 

- - - 

1.526 1.48099 11.958 

- - - 

,q 
2.665 1.4~1681 12.856 

RJ - berage Reaponre Factor 

@D - Percent Relaiiw Standard Deviation 
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-111 
Cdlibration Check Report 

Title: ARB fElHll0 429 ID FILE 
blibrated: 900415 08:55 

Check Standard b t a  File: ,88569 
Injection lime: 900930 01:52 

bqound K- 
7. 

Naphtha Icnc-d8 

It thylnaph tha I ens-dl0 
cnaphthcnc-dlO 

f n a p h t h ~ l e n e  
cnaphthcne 
luorcne 

cnanthrcne 
thracenc 

Phenan threne-dl0 

nzo (a )an thracene-dl2 
nro(a)anthratenc 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r a n t h e n e  rysene 

&nzo(k) f lunranthcnc 
, , - ~ ( a ) p y r c n c  
t* * '  deno(l,2,1-cd)pyrene 

ibcnr(a,h)anthraccne 
i)pcrylcne 

- 
RF RF -- - - 

1.13751 1.27497 
.700?9 - - - 

1.24466 1.17319 

.96592 .02?15 

.012n . 7 i m  

1.19692 i.in15: 
- - 

1.30912 1.26956 
1.46099 1.34782 
1.50968 1.39179 
1.08066 - 
1.49655 1.34007 

1.48349 1.41W9 
l.7?339 1.64418 
1.68620 1.69575 
1.68803 1.44221 
1.57735 1.60445 
1.46357 1.51818 
1.48681 1.59098 

- - 

miff Calib h t h  

- (kcrage 
12.08 Average - Average - (kcrage 
5.74 Average 

11.74 Average 
14.37 Average - Average 
9.76 hveragc : 
3.02 Average 
8.99 Average 
7.81 Average - Average 

10.46 Average - Average 
4.42 &rage 
7.29 herage 

.57 &rage 
14.56 &rage 
1.n &rage 
3.75 h r a g c  
7.01 Average 

1 
i 

- Respnnm Factor from daily standard file at  50.00 u g h 1  
- 

t e . 7  - Average Response Factor froa Initial talibration 
: : J  
\ 

' i f f  - 1x Difference froa original average or curve 
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APPENDIX F 

Benzene Data and Calculations 
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Calculation Data 
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tal fornl a Comnerci a1 Benzene Trains 

SUMMARY OF QUANTITATIVE ANALYSIS AND EMISSION RATE 
OF BENZENE 

Concentration 
ug/L 

Emission Rate 
1 b/hr 

- 
Train 1 

Train 2 

Train 3 

1.58 -0.212 

0.95 

0.61 

0.128 

0.082 

Train 1 Duplicate 1.42 0.191 

Emission Rate - [(ug/L)/1000000]*~s*28.3*60*(1/454) 
QS = 35902 SDCFM 
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Analyt ica l  Data 
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TRACE ORGANICS 

M m  m 8 4 1 0 . R m 2 2  
A M B I E ~ R - ~ N T E ~ R  BAG 

EUREKA LABORATORIES. INC. 
6790 F lo r in -Perk ins  Road 
Sacramento, CA 95828 
(916) 381-7953 

Order No: 90-08-167 
Hazardous Waste Tes t i ng  
Cer t i f i ca t i on :  

CLIENT: SHINING TREE DATE RECEIVED: 08/20/1990 
PROJECT: C.C. SAN OIEGO ASPHALT PLANT DATE ANALYZED: 08/20/1990 
PROJECT NO: DATE COMPLETED: 08/20/1990 
SAMPLE ID: FIELD BLANK OATE SAMPLED: 08/18/1990 

I I 

uq/L ( p p b l  1 DETECTION LIMIT 
US/L ( R p T  i I 

TARGET COMPOUNDS 

I 

Benzene i t0.03 i 0.03 

Bromochl oromethane 94% 
1,3-Di bromochl oropropane 147% 

I 
X Surrogate Spike Recovery 

I 

August 21, 1990 
Date 

. 

Chemist 

F-6 
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TRACE ORGANICS 
AMBIEWR-R BAG 

M m  CARB710,Rm22 

EUREKA LABORATORIES, INC. 
6790 Florin-Perkins Road 
Sacramento, CA 95828 
(916) 381-7953 

Order No: 90-08-167 
Hazardous Waste Testing 
Cert i f icat lon:  - E765 

CLIENT: SHINING TREE DATE RECEIVED: 08/20/1990 
PROJECT: C.C. SAN DIEGO ASPHALT PLANT DATE ANALYZED: 08/20/1990 
PROJECT NO: DATE COMPLETED: 08/20/1990 
SAMPLE ID: SAMPLE 1 DATE SAMPLED: 08/18/1990 

. 
I I 

ug/L (pub) i DETECTION LIMIT 
I ug/L ( p p b l  

TARGET COMPOUNDS i 
I 

I 
I 

. 

I 
Benzene i 1.58 I 0.03 

Bromochl orornethane 21% 

I 
X Surrogate Spike Recovery 

I 

1,3-Di brornochloropropane 133% 

Auqust  21, 1990 
Har an Loui Date 
Chemist 

F-7. 
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EUREKA LABORATORIES, INC. 
6790 Florin-Perkins Road 
Sacramento, CA 95828 
(916) 381-7953 

TRACE ORGANICS 
A M B I E n f R m R  BAG 

H S C m  nOmB422 

Order No: 90-08-167 
Hazardous Waste Testing 
Cer t i f ica t ion :  

1LIENT: SHINING TREE DATE RECEIVED: 08/20/1990 
PROJECT: C.C. SAN DIEGO ASPHALT PLANT DATE ANALYZED: 08/20/1990 
PROJECT NO: DATE COMPLETED: 08/20/1990 
SAMPLE ID: SAMPLE 1 DUP DATE SAMPLED: 08/18/1990 

I I 
TARGEl COMPOUNDS i u d L  (ppb)  f DYEC:ION LIMIT 

q/ (PpbL 
I 

I 
I 

~ 

Benzene 0.03 
I 

1.42 I 
I 
I 

I 
X Surrogate Spike Recovery 

I 
Bromochl oromethane 135% 
1,J-Di bromochl oropropane 141% 

62 
.. .. 

y e -  August 21, 1990 
a r  an Loui Date 

Chemist 
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EUREKA LABORATORIES, INC. Order No: 90-08-167 
6790 Florin-Perkins Road Hazardous Yaste Testing - Certification: E765 Sacramento, CA 95828 

ELIENT: SHINING TREE DATE RE CEIVED: 08/20/1990 
PROJECT: DATE ANALYZED: 08/20/1990 
PROJECT NO: DATE COMPLETED: 08/20/1990 
SAMPLE ID: SAMPLE 2 DATE SAMPLED: 08/18/1990 

- (916) 381-7953 

C.C. SAN DIEGO ASPHALT PLANT 

. -  - I 

I 
I 

uq/L (ppb) 1 DETECTION LIMIT 
I uq/L (ppbl 

0.95 I 0 -03 

t TARGET COMPOUNDS 

I 
I 
! Benzene 
I 

% Surrogate Spike I Recovery 
Bromochloromethane 103% 
1 J-Di bromochl oropropane 100% 

Auqust 21, 1990 
H r an Loui 
Chemist 

' Date 
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EUREKA LABORATORIES, INC . 
6790 Florin-Perkins Road 
Sacramento, CA 95828 
(916) 381-7953 

Order No: 90-08-167 
Hazardous Waste Testing 
Cert i f ication : - E765 

ELIENT: SHINING TREE DATE RECEIVED: 08/20/1990 
PROJECT: C.C. SAN DIEGO ASPHALT PLANT DATE ANALYZED: 08/20/1990 
PROJECT NO: DATE COMPLETED: 08/20/1990 
SAMPLE ID: SAMPLE 3 DATE SAMPLED: 08/18/1990 

uq/L ( p p b l  i DETECTION LIMIT ! ug/L ( P D F  
TARGET COMPOUNDS 

0.03 
I 

Benzene I 0.61 I 
I I 

Bromochl oromethane 92% 
1,3-Dibromochloropropane 9 5% 

i 
X Surrogate Spike Recovery 

,- .. 
I;$ 

a Auqust 21, 1990 
Date 

Chemist 

F-10 
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TRACE ORGANICS 

H W C m  n o m 8 2 2  
A M B I E I J ~ T ~ R ~ R  BAG 

EUREKA LABORATORIES. INC. 
6790 Florin-Perkins Road 
Sacramento, CA 95828 
(916) 381-7953 

Order No: 90-08-167 
Hazardous Yaste Testing 
C e r t l  f Ication: E765 - 

. 

NING TR A 0: 08/20/1990 %k: '!!C. SAN ;:EGO ASPHALT PLANT :Ai: E:&: 08/20/1990 
PROJECT NO: DATE COMPLETED: 08/20/1990 
SAMPLE ID: SPIKE RECOVERY DATE SAMPLED: 08/18/1990 

X Recovery TARGET COMPOUNDS 
I 

I 
I 

Benzene I 
I 

Bromochl oromethane 95% 
1,3-Dibromochloropropane 122% 

t - 
104% 

X Surrogate Spike Recovery 

August 21, 1990 N;h;.p, H Chemist an Loui 
' Date 

F-11 
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, .  

TRACE ORGANICS 
A M B I E m R - R  BAG 

M W C m  b z o ; - i f i i i i B ~ 2  

EUREKA LABORATORIES, INC. 
6790 F lo r in -Perk ins  Road 
Sacramento, CA 95828 
(916) 381-7953 

Order No: 90-08-167 
Hazardous Waste Tes t lng  
C e r t i f i c a t i o n :  E765 

‘CLIENT: SHINING TREE DATE RECEIVED: 08/20/1990 
PROJECT: C.C. SAN DIEGO ASPHALT PLANT DATE ANALYZED: 08/20/1990 
PROJECT NO: DATE COMPLETED: 08/20/1990 
SAMPLE ID: SPIKE RECOVERY DUPLICATE DATE SAMPLED: 08/18/1990 

X Recovery TARGET COMPOUNDS 
I 

I 
I 

Benzene I 
I 

t -  
102% 

X Surrogate Spike Recovery 
Bromochl oromethane 96% 
1.3-03 bromochl oropropane 1299: 

i 
/ 

August 21, 1990 
Harlan Loui Date 

. 

Chemist 
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Calibration Data 
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Title: 'X W R N l  IO FILE 
tal ibrated: 9110820 13:21 

Files: )FA415 >FA416 )FA417 
a RF R F -  

bqound 25.00 50.00 100.00 RF % RjD .'. ---------- - - -- -_ 
Vinyl chloride A4503 .70539 .68025 A7689 4.480 lConc=63.5,1~.0,254.01 
hthylene chloride .54599 .56998 .Y8189 A9929 35.040 (Conc~89.0,178.0,356.01 
Odoroform, 1.99164 2.04393 1.89065 1.97541 3.945 (Conc~129.0,258.0,5.16.0) 
lJ1,2-Tr ichlorof luorost hane - - - - - 
1,2-0ichloroethana 1.50385 1.55964 1.46098 1.50816 3.280 ~Conc=l08.0,216.0,4J2.0~ 
1,1,l-lrichloroethane 1.60299 1.63791 1.56076 i.60055 2.414 IConc=l43.0,2B6.O,5~.01 
Carbon tetrachloride 1.69540 1.81898 1.72798 1.74745 3.665 (Conc=160.0,320.0,640.0) 
Tr rch loroe thene 9.08070 i.66680 6.86151 ?.a6969 i4.m ~~nc=isl.o,282.0,564.0 I 
8enzcne 22.1701 19.2398 17.6151 19.6750 11.733 (Conc~85.0,170.0,340.01 
lJ2-0ibrowethane 9.14199 7.93878 7,476514.18576 10.503 (Conc=210.5,421.0,862.0~ 
Te t rach loroe t hene 8.30298 7.01126 6.53432 7.28285 12.565 IConc=185.0,370.0,740.0) 
Toluene - - . -  - 
Ethylbenzene - - - - - 
&Xylene - - - - - 
o ,p-Xy lene, total - - - - - 

- . 

. '. 

, .. . ; . .  . 
. . ,.,' . f .  

c 

- Response Factor (Subscript i s  amount in ng) 
- 
ff - &rage Response Factor 

,, ?r 

I , 1 rrrrrS0 - Percent llclatiue Standard Dcuiation 
L 

Page 1 of 1 
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pmr REPPHT 

Lpcrator IO: W" Ouant Rev: 6 @ant Tim: 900820 10:28. 
oltput File: "FMl5::QT hieeted at: 9U0820 09:41: . 
Dsta File: )FA415::03 Oilution Factor: 1.00000 
Name: US10025 624 
nisc: 25n Sm * 2K IS 

10 Fi la: IGnS1O::Ll 
T i t  le: 6ps WUUTRNT IO FILE 
Last GI ibrat ion: 900801 18:38 

IW 

Compound R.T. 'Q ion Area Conc &its q 
____--_---_-_-_----I--- -_- --- _-_I__ ___ - 

1) *0rowchlorome thane 10.06 49.0 11024. 110.70 ng 100 
21 Uinyl chloride .. 1.96 62.0 1804 31.25 ng 100 

41 Chloroform 12.17 83.0 23861 79.63 ng 97 

7) 1,1, I-lr ich loroet hane U.lY 97.0 21289 72.24 ng 100 

9 1 *1,2-01 bromoch loropropane 20.41 77.0 8893 i29.20 ng 82 
IO) Trichloroethene 17.24 130.0 , 15615 151.96 ng 97 

12) 1,2-0ibromoethane . 18.86 107.0 23469 206.14 ng 97 
13 1 Tet rachloroet hene 22.87 164.0 18715 215.27 ng 89 

. 3)  kthylene chloride ~ . - 6.97 34.0~ 4513 43.~08 ng 92 

6 1 1,24ich loroelhane 12.88 62.0 15084 52.08'ng 96 

8)  Grbon tetrachloride 14.58 117.0 25193 89.99 ng 96 

111 Benzene 17.75 78.0 22982 111.32 ng 1OQ 

Compound is ISTD 
I 

. 
c 
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a m 1  REPORT 

OpCrator IO: HARLIu( &ant h v :  6 h a n t  Time: 900820 11:18 
Output file: Ylm16::UT Injected at: 9U0820 10:51 : . 
Data File: >FA416::U Dilution Factor: 1.00000 . 

nise: 501t sm * zn IS tm 
HSW: vsro~i~o 624 

ID Fila: IUIS1D::Ll 
Title: 6 6  WUUTRNT ID F I E  
Last Calibration: 9U0801 111:38 

Compound R.T. P ion k e a  Conc hit5 q ........................ e---- --I---- ------ -_____ ___ 
1) *BromchloroPrthane 10.06 49.0 9858.. 118.70 ng 100 
21  Vinyl chloride 3.96 62.0 7440 68.34 ng 100 
3)  &ethylene chloride 6.97 84.0 0426. 89.95 ng 94 . 4) Olloroform. 12.17 85.0 43795 163.'44 ng 94 
6) 1,2-0ichloroethane 12.88 62.0 27978 108.03 ng 99 

8)  Carbon tetrachloride 14.58 117.0 48341 193.10.ng 95 
91 *l,2-O1bro~chloropropane 20.37 77.0 9157 729.20 ng 84 

10) Trichl oroe t hene 17.28 130.0 27743 256.60 ng 98 

13) Tetrachloraethene . 22.87 164.0 33288 363.56 ng 93 

7) 1,1, I-Tr ich I oroe t hsne 14.19 97.0 38934 147.63 ng 100 

11) Benzene 17.75 78.0 41970 193.22 ng loo  
12) 1,Z-Oibromethane . 18.86 107.0 42887 358.02 ng 96 

Compound is ISTD 

f. 
. 

. 
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Qwtl REPDRT 

Operator IO: W M  &ant Rev: 6 &ant Tim: 900820 12:08 . 
atput File: YA417::PT Injected al :  9UOU2U 11:41 
Data File: >FA617::L2 Dilution Factor: i.oaooo 
*.a: VjTDlOO 624 e .  

Hire: 100n Sm * 2N IS 

ID File: 16nSlO::Ll 
Title: 6 6  W T W T  IO FIE 
Last Glibration: 900801 10:38 

Icpl 

Cotpound R.T. 0 ion Area ' 6 n c  hits q 

lr 'Bromch loromethane 10.09. 49.0 10570 ' 118.70 ng 100 
2)  Uinyl chloride 3.98 62.0 15386 U1.Ei ng ion 

6). aloro-form .. 12.19 83.0 . 86873 -302.36 ng ' 96 

81 Carbon tetrachloride 14.61 117.0 98479 366.88 ng 98 

--I------------ --- - -___- -_-_ _____ __ 
3) hthylene chloride 7.00 84.0 31127,. 309.89 ng 95 

71 l,l,l-Trichloroc thane 14.21 97.0 79498 281.35 ng 100 .. 
91 '1,2-0ibro~chloropropane 20.39 77.0 10282 729.20 ng 83 

101 Trichloroethene 17.26 130.0 54567 459.30 ng 99 ' 

6) lJ2-DichIoroethane 12.90 62.0 56202 202.39 ng 98 

111 Benzene 17.78 78.0 86449 353.01 ng 100 
12) 1 ,2-Oibromethane 10.89 107.0 88765 674.34 ng 96 
131 Tetrathlorocthene . 22.89 164.0 ' 68181 677.66 ng 90 

Compound is ISTO 

.. 

, 
. .  . _  

...''-) .:: 
... 

f- 

Y 
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APPENDIX G 

Formaldehyde Data and Calculations 

6-1 
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Calculation Data 
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, /~- \  . ,: , California Comnercial Formaldehyde Trains 
L ’ ~ .  
~, I ...., 

SUMMARY OF QUANTITATIVE ANALYSIS AND EMISSION RATE 
OF FOWLDEHYDE 

Concentration 
ug/L 

Emission Rate 
lb/hr 

Train 1 

Train 2 

Train 3 

2.76 

2.27 

0.88 

Emission Rate - [ (ug/L)/lOOOOOO]*Qs*28.3*60*(1/454) 
QS - 35902 SOCFM 

0.37 

0.31 

0.12 

6- 3 
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Analytical Data 
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APPENDIX H 

Sampling QA/QC Documents 

. 

H- 1 

6277 



CCURATE . . 
EPENDABLE 209 745-4614 

. Mm.R STA. LIC. #OS84 ...- .- 
% . 

13329 STOCXTOK BLVC. 

GUT, CA. 95632 

VAPOR TEST DATA 

O V A ! !  FU&.t, L L .  

H-2 
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. .  Orifice Hrcer Crlibroebo 

(3 
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TABLE IV 
’ Orifice Hecer Calfbracton 

Wecar Console No. A t  DGH No. 
Barometric Pressure (P,) ’Jd.’Sa in.Hg. +DC;n Correction Factor (DCHCF) - 

-. . 
. (v2- Vr) X DGHCP -.. ..- 

I 

Qm 
. (cfm) 
. .  

% a -  

AH@ = .  

e (minuc es ) 

. I .  

.. . 

. _  . _. - 



- 
NOZZLE CALIBUTION 

No& alibntion &R 

. 



. 

. .  

.... 
.. . .  . .  . .  . .  . .  . .  . .  

.... . . .  
' . .  . .; 
. -  
.. 7 

. .  

. . .  
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. . .  . . 
c TEMPERATURE CALIBRATION 

* 

.~ 

Identification No. 

. BOILING WATER BATH 
t _ _  . -. I I 

1 t I g  in Class C0W.CCt.A Device . I Tempencure I Tcmpcnturc 1 No. 

Form for iempnrulr  crlibntion. 

n- 7 
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TEMPERATURE CALIBRATION 

(j 

. .. 
.. 
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1 

PiTOT TUBE TYPE S/#/ c .  
CALIBRATED BY /24-c/ 

DATE 7. /Q 90 r p  ZpA + TpB 0. as#? I 

2 

( M u s t  be d . 0 2 )  I STANDARD D E V I A T I O N  OF AVG. DEV. - .’ 1 

I -  0 0  4033 (Must be c.01) 
CALCULATIONS : 



Conversion of Production Data into Corrected Test Tonnage 

and 

Emission Rates into Pounds per Ton of 
Asphalt Concrete Produoed. 

The preceding portions of A pendix G, provide Source Test 
Emissions in pounds per hour. T E e Emission Inventory Criteria and 
Guidelines Regulation Section 93340.(b) discourages reporting 
toxic emissions based on hours of operation unless the operation 
l'undergoes very limited variation over time during the reportin 
year". Based on the seasonal and interruptable nature of Asphal 
Concrete Production, Hot Mix Asphalt, it would be inapprppriate 
for most of these facilities to report based on hours of 
production. This following section corrects the emissions from 
hourly to a per ton basis. 

7 

Page G288 corrects the tonnage recorded during,testing into 
tonnage more representative of the actual sample collected. This 
is necessary for a number of reasons. First, the operation is 
subject to interruptions during testin7 caused by plant 

, the operation is sub3ect to interruptions requirements. 
during testing cause by testing requirements. If these tonnage 
corrections were not made, a false-hi h tonnage would be 
attributed to the lab reported hourly emiss 1 on factor. This gives 
an unrealistically low emission factor per ton of AC produced. 

Secondlcy 

The conversion to Actual Tons/Test & % of Interrupt Time is as 
follows: 

Actual Tons/Test = (TE-TS) x (TT/APRT) 
% Interrupt Time = ( (TET-APRT) + (APRT-TT) )/TET 

Where: 

TET = Total Elapsed Time beginning to end of test. 
TT = Test Time in minutes 
TS 
TE 

APRT = Actual Plant Running Time during elapsed time. 
= Plant daily accumulated tonnage at be inning of test. 
= Plant daily accumulated tonnage at en 3 of test. 

Paye G289 converts the hourly metals emissions into metals 
emissions per ton of AC produced by the tested type facility. 

Page 6290 converts the hourly PAHs emissions into PAHs 
emissions Per ton of AC produced by the tested type facility. 

Page G291 converts the hourly Benzene, ( &  Formaldehyde for oil 
burning plants) emissions into Benzene & Formaldehyde emissions 
per ton of AC produced by the tested type, facility. 

6-287 



CENIkki VkLLEi' R O C t  SANG L. GRAVEL ASSOCIATION 

Prepared bv: D.E. DEEH, R.E.A.,R.G. 
PLAIT: Caiifornia Coniercial Asohalt Caroanv San D i e m  

nmm n s w :  CONCRETE POOLEP SOURCE TESTING PROGRAM 

lotrl  
Elapsed 
Tine 

i n  N i n ,  

7: 
73 
73 
PS 
83 
12(1 

7 b  
73 

73 
79 
80 

*A)***** 

- 
I b  

-Testing 
Tire 
in #in. 

?2 
i 2  
7: 
72 
72 
120 
72 
72 
72 
72 
72 
72 

A.**,.A** 

, .  

Actual 
Tiant 
Running 
lire 

73 
73 
72 
95 
79 
120 
76 
73 
74 
73 
79 
78 

* A * * A r n  

Dailv 
Tonnape 

Start 

A**,.*** 

2198 
I4 

1435 
I18 
876 

l 84E  
3100 
1309 
1274 

700 
6 2  
110 

NOTE: PRirGUiTlON MIA FOE T H I S  TEST PROVIDEG B Y  
PAUL YElR, RhY CONSULTANTS - SAN GliGO 
& JUSTIFIED YITH E U R E K ~  LRBS om 

Daily 
Tonnage 

End 

1a***** 

3012 

1652 
672 

142: 
2h45 
3557 
1140 
I894 
1117 
1154 

568 

478 

Actual 
lonrliert 

A**..,. 

605.57 
428.05 
417.W 
419.67 
500.35 
797.00 
432.95 
425.10 
603.24 
411.29 
457 .Z  
422.77 

Z Test 
lnteruot Nane 

"'5" I l l A A h r  

2.01 CHROHIUH Ili 
0.61 rims ( 3 i  
1.00 CHkOIIIUM 13) 
0.24 PAH I l l  
4.GE PAH (2i  
0.00 PAH (3i 
0.65 CHROMIUM 12) 
0.01 ARSENIC 11) 
2.03 RRSENIC I21 
0.01 ARSENIC 13) . 
0.09 MEIALS I l i  
2.08 NETALS IZi 

A c t u a l  l o n s  I T e s t  - ( T E - 1 s )  x ( T T / A P R l )  

% I n t e r r u p t  T ime = ( T E T - A P R T )  ( A P R T - l T ) / T E T  

Y h e r e :  

T E T  = l o t a l  E l a p s e d  T i m e ,  B e p i ' n n i n g  t o  End o f  l e s t  
T T  
A P R T  = A c t u a l  P l a n t  r u n n i n g  t i m e  d u r i n g  t o t a l  e l a p s e d  t i m e  
T S  = P l a n t  T o n n a g e  S t a r t  o f  l e s t  
T E  = P l a n t  T o n n a g e  End o f  T e s t  

T e s t  T i m e  i n  m i n u t e s ,  t r a v e r s e  p o i n t s  x m i n u t e s i p o i n t  

6288 



E P A  n u L r i n E T x s  /Chromium KARR 42:; 
REVISED ON: 3/2/91 

CENTRAL VALLEY ROCK SAND & 6RA:'EL RSSOCIRTIOU 
A82588 RSPHALT CONCRETE POOLED SOURCE TESTIUG PROGRGH 
Preoared Pv: 0. E. DEEM, R.E.A.. R.6. 
PLANT I: 50 1 
PLANT TYPE: DRUM 
FUEL TYPE: OIL 
COLLECTOR TYPE: B A 6 H 0 US E 

TONS PRODUCED EFA TRAIN I I 458 TOUS PROD. Chromium TRAIN 1 I bO6 
TONS PRODUCEO EFA TRAIN I i 423 TONS PROD. Cbrooiun TXkIN I 2 433 
TONS PRODUCED EPA TRRIN I 3  4 2 8  TONS PROD. Chroriua TRAIN 1 3 4 1 7  

TEST TlNElain.lEPA TRAIN 11 72 TEST TIt lE(min. )CR+ T R A l t l  1 I 72 
TEST TInE(ain. iEPk TRAIN 12 7 2  TEST Tl t lElain.)CHt TRAIN I 2 7 2  
TEST Tlt fE(r in.)EPA TRAIN I3 7 2  TEST llME(ain.lCH+ TRGIH t 3 12 

*nn*,.****n*n**n-***h*rr*** ,.,, ............................................... 

EMSSIJU RATES i b lh r .  EHlSSlON HATES Ib/ton 
COHPOUND TEST 1 TEST 2 TEST 3 TEST I TEST 2 TEST 3 

Arsenic  I UD 110 uo O.OEtOO O.OEtOO O.OE+Oi .  
B e r v l l  i um I 'NO N [I ND O.OE+O(r O.OE+OO O.OE+i;O 

Cooosr 2.9E-03 3.6E-03 1.2E-03 7.5E-06 I.OE-05 3 . K - O b  
Mercurv 2.K-05 1.9E-0; 2.2E-03 5 . K - 0 6  5 . G - 0 6  6.2E-Oh 
N i c k e l  1.7E-01 1.5E-01 4.1E-03 4 . K - 0 4  4.3E-04 l . lE-05 
Lead 1.2E-03 2.X-03 8. bE-04 3. I € - 0 6  6.7E-Ob 2.4E-66 
Seleniur I ND NU ND O.OE+GO O.OE+OO U.OE+IIO 
l int  6 . 9 E - 0 2  l.2E-01 5.8E-02 1 . E - 0 4  3.X-04 1.6E-04 
Nanaanese 2.E-03 1.5;-O? I.:€-02 6.1E-Ob 4.X-95 4.3E-05 
Total Chroaius 7. \E-03 3.9E-03 8.OE-03 1.4E-05 1.1E-05 2.3E-0: 

,~**hn*****n**~.n** r,. ******n*,,~**hh*.,*., ,.., &***A* ...., ***n******,.~***n**~*** 

'2 i:? Cad,qiiog I UD NO ND 0 .0~400  O.OE+OQ O.OE+OO 

Hexavalent Chroaiun I ND ND Nb O.OE+OO O.0EtOO O.OE+OO 

I = EMiSSIOf4 i5 LESS THAN IIETECTRBLE L I R I T  FOR ALL TRAINS 
NO = NOT DiTECTARLE 

-~~-..-..-.--..~~~~-~--.....~~.-.-.-- 
CONVERSION OF EMISSION R A T E S  I N  Lb/hr 
t o  E M I S S I O N  R A T E S  Lb l ton  = 

ER #/hr  /((60/11) TP)) 

Uhere: 

ER # /hr  = Emission Rate  in  lb /hr  
60 = Minutes per hour 
T T  = Test Time in minutes 
TP = Tons Produced dur ing  t e s t  
^.l~^^^ll~l~l-l.l-l^.~~~~~~.~~~.-~.~" 

G289 



POLYCYCLIC RRORAIIC HYDROGARBOtiS IPAH'5) 
REVISED ON: 3 /2 /91 

CENTRAL VALLEY ROCK SAND & G W E L  ASSOCIATION 
AB2588 RSPHALT CONCRETE POOLED SOURCE TESTING PROGRAP 
Preoared Bv: 0. E. DEEM, R.E.A.! R.6. 
PLANT 1: 501 
PLANi TYPE: . DRUM Yhere: 

COLLECTOR TYPE: BAGHOUSE ER Whr = Emiss ion Rate i n  Lb/hr 
FUEL TYPE: OIL 

60 = Minutes per hour. 
T l  = Test T ime i n  minutes 
TP 6 Tons Produced during t e s t  

TONS PRODUCED TRAIN t 1 ' 420 
1016 PRODUCED T R A I N  I 2 500 .-~I.*-L.II~.II~I.I---~~~.----~~----- 

TONS PROGiCEO TRAIN I 3 797 

TEST TIME in in . )  1RA l ) i  I 1 7 2  
TEST 1lWE 1 i i n . l  TRAIN I 2 72 
TEST Tl f lE  1 i i n . I  TRAIN I 3 120 

~~ 

&**A ,....A *,.*&,.tl..,* *,_*~,. h*** ,.**..****~~...*~~*~~~ ,.,. hh**** l *n* . * * * * * * *L*~~*  ,..A 

ENiSSION RATES I b / h r .  EMISSION RRTES l b l t o n  
COnPOUIdD TEST I TEST 2 TEST 3 TEST I TEST 2 TEST 3 
* * * * * * * * . ~ * ~ . * * ~ i . * * ~ * L ~ ~ ~ ~ . ~ , . ~ . ~ ~ ~ ~ , . ~ * ~ ~ , . , . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ * ~ ~ ~ ~ ~ * ~ ~ ~ ~ * ~ ~ *  

Naohthalene I..EE-01 3.Z-02 1.K-01 S . O E - O ~  a.3~-0; 2.5~-04 
Acenapht lv lene + ND NL ND 0.6CtOO O.OEt00 O.OEt6O 
Acrnaphene t ND ND ND O.OEt60 O.OE+OO O.OEtOO 
F luorene 2.2~-03 A . ~ E - o ~  i.ai-03 6.3E-Ob 1.5E-06 4.6-06 
PhenanthrenE 1.8E-0: 6.6E-64 1.2E-03 5.3E-06 1.6E-06 3.1E-06 

F luoranthene + NP NU ND O.OE*OO O.OE*OO 0.OEtOO 
Pvrene + ND tdf i  ND O.6EtOO O.OE*OO O.OEtOO 

Chrvrene I ND NO ND O.OEtO0 O.OE+OO O.OE+OO 
Ben:c.(bif lccranthenE * NO NO ND O.OEtO0 O.OEtO6 O.OEtOO 
iienzr, I t )  f luoranthene * ND NO. YD O.OE+OG O.OE+GO 0.GEtOO 
Eenzc!aievreno 4 NG ND ND O.OE*OO 0.OEtOO O . O E t O O  

D i b e c z o i i . h l a n t h r a c e ~ E  4 N D  NE NO O.OEtO@ 6.OEtOO O.OEtO0 
I n d e n l i l . ? . J - c d j o v r e n e  I ND NG NO 6 . O E W  O.0EtOO O.OEt0O 

Anthr  a c m e  + ND ND ND O.OEtO0 O.OEt00 0.OEtOO 

8en:o ( a i  anthracene * .  ND Nii I D  O.GE*OG 6.OEtOO G.OEtOb 

k n z o  l a .  h. i I o e r v i  ene * NO NG ND 0. OEtGO 0. OEt0b--04E+00--. - . 

DETECi!Gfi L IH! i  1.7E-64 I .%-04 1.OE-04 

TOTAL PAHS/TOtI ASPHALT CONCRETE 

TGiRL F'RHSI 100.000 t o n s  Rspha l t  Concrete 

ERISSION i 5  LESS THAN DETECTABLE LINIT  FOR ALL TRAINS 
#D NOT DETECTED 

5.1E-04 8.bE-05 2.6E-04 

5 . lE tO l  8.6EtOO 2.6Et01 



BENZENE KARB kt0111 I FORMALDEHYDE (430) 
REVISED ON: 2i?I?I 

CENTRAL VALLEY ROCK. SAND & GRAVEL ASSOClRTlON 
AB2588 ASPHALT CONCRETE POOLED SOURCE TESTING PROGRAN 

PLANT 1: 501 
PLANT TYPE: DRUM 

COLLECTOR TYPE: BAGHOUSE 

PreDared BY: D. E. DEEM. R.E.A.. R.6. 

FUEL TYPE: O I L  

TONSlHH BENZENE l R R l N  I1 350 
TONSlHR BENZENE T R A I N  12 350 
TUNSIHR BENZENE TRAIN I 3  351 

TONSlHH FORNALDEHYDE TRAIN 11 350 
IONSlHR FORMALDEHYDE TRAIN I ?  356 
TONSN! FOHNALDEHYDE TRklN 1: 350 

(-:..) Benzene 
Forealdehvde 

2. LZOE-01 I.2ROE-01 8.200E-02 L I E - O k  3 . E - 0 4  2.3E-04 
3.700E-01 3.100E-01 1.20UE-01 l . l E - 0 3  E.?€-04 3.4E-04 

CONVERSION OF EHISSION RATES IN  l b l h r  
t o  EHlSSlON R A T E S  lb/ton za 

ER Xlhr  /(<bO/Tl) T P ) )  

Where: 

ER #lhr  = Emission Rate tn ib lhr  
60 = Minutes per hour 
T T  = Test Time i n  minutes 
TP = Tons Produced during tes t  .. lII~LL~.....I~.~LI.~--~~----.~.--~~ 

6291 I 
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