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.. 1.0 INTRODUCTION ( ' , )  
L..-. 

On September 5-7 and 10-11, 1990, t h e  Eureka Labora to r ies  I n c .  Source 
Tes t i ng  Group conducted an emiss ions e v a l u a t i o n  t e s t  program f o r  t o x i c  a i r  
contaminants a t  an a s p h a l t  p l a n t  owned and operated by t h e  G r a n i t e  
Cons t ruc t i on  Company Concrete Drum Mix  P l a n t .  The f a c i l i t y  i s  l o c a t e d  i n  
Sacramento, CA. The t e s t  program was conducted t o  de termine  t o x i c  a i r  
contaminant emiss ion f o r  t h i s  source ca tegory  as r e q u i r e d  by AB2588, " A i r  
Tox ic  Hot Spot"  r e g u l a t i o n .  

The purpose o f  t h e  e v a l u a t i o n  t e s t  i s  t o  determine emiss ions o f  t o x i c  
a i r  contaminants  f rom (1) t h e  aggregate d r y e r  exhaust d u r i n g  normal 
o p e r a t i o n  and ( 2 )  t o  eva lua te  emiss ions  o f  t o x i c  a i r  contaminants f rom 
t h e  a s p h a l t  drum mix  process under  normal o p e r a t i n g  c o n d i t i o n s .  

The f o l l o w i n g  substances were t h e  t a r g e t  compounds o f  i n t e r e s t :  Trace 
M e t a l s  (Arsen ic ,  Be ry l l i um,  Cadmium, Copper, T o t a l  and Hexavalent  Chromium, 
Mercury, N i c k e l ,  Selenium,, Z inc  and Manganese), P o l y c y c l i c  Aromat ic  
Hydrocarbons (see l i s t )  , and Benzene. A l l  t e s t  methods used t o  sample f o r  
t h e  t a r g e t  compounds were approved by t h e  C a l i f o r n i a  A i r  Resource Board. 

2.0 SOURCE TEST TEAM 

The Eureka Labora to r ies  Source T e s t i n g  Team inc luded  one f i e l d  
engineer,  one chemist  and one t e c h n i c i a n .  The group was under t h e  
superv i s ion  o f  D r .  Shao-Pin Yo. D r .  Yo i s  respons ib le  f o r  ensu r ing  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  a r e  p r o p e r l y  c a r r i e d  o u t  and w i t h  
ensur ing  t h e  accuracy o f  t h e  source t e s t i n g  da ta .  M r .  George Lee served as 
t h e  o n - s i t e  t e c h n i c a l  c o n s u l t a n t .  

3.0 PROCESS DESCRIPTION 

<--: , .  
\%.<..,' 

The a s p h a l t  drum-mix process. i n v o l v e s  t h e  grad ing  and s t o r i n g  o f  
va r ious  aggregates and conveying t o  a r o t a r y  k i l n  f o r  hea t ing ,  d r y i n g  and 
a d d i t i o n a l  m ix ing .  The k i l n  uses n a t u r a l  gas as f u e l .  As t h e  heated produc t  
leaves  t h e  k i l n ,  i t  i s  combined w i t h  a s p h a l t i c  cement t o  fo rm t h e  f i n i s ' h  
product .  T h i s  m a t e r i a l  i s  t h e n  conveyed t o  l a r g e  overhead hopper b i n s  f o r  
s torage p r i o r  t o  be ing  loaded i n t o  d e l i v e r y  t r u c k s .  A t y p i c a l  aspha l t  drum- 
mix p l a n t  i s  presented i n  F i g u r e  1. 

The emiss ion  c o n t r o l  system c o n s i s t s  o f  a knock o u t  box and a baghouse. 
Exhaust gases from t h e  process a re  man i fo lded  through t h e  box t o  remove t h e  
heav ie r  p a r t i c u l a t e s  and t h e n  th rough  a baghouse t o  remove the  f i n e  
p a r t i c u l a t e s  before be ing  vented t o  t h e  atmosphere f rom a r e c t a n g u l a r  
exhaust s tack .  A schematic o f  t h e  emiss ion c o n t r o l  system i s  shown i n  
F igu re  2 .  The s tack  i s  54 .0"  l o n g  and 37.0" wide w i t h  6 p o r t  ho les  a long t h e  
1 ength.  
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4.0 TEST PROCEDURE: 

4 . 1  Sample Location and Number of Traverse Points - 
CARB Method 1 was used t o  determine the sampling loca t ion  and sample 

t r ave r se  points.  The s t a c k  gas  veloci ty  was no t  uniform from poin t  t o  point  
across  the s tack.  Therefore, the  minimum number and loca t ion  of t r ave r se  
points  were determined based on the r e s u l t  of CARB Method 1 (See 
Figure 3 ) .  Each port  ho le  c o n s i s t s  of 6 t r ave r se  poin ts .  The por t  holes a r e  
0.87 diameters upstream, and 4.83 diameters downstream, from the neares t  
flow disturbance. The  absence of  cyclonic flow was a l s o  ve r i f i ed ;  t h e  
d i f f e r e n t i a l  pressure reading a t  each t r ave r se  poin t  was null f o r  
appropriate p i t o t  tube o r i en ta t ions .  

4.2  

CARB Method 1 

Stack Velocity and Volumetric Flow Rate - CARB Method 2 

CARB Method 2 was conducted t o  determine the  average s tack  gas ve loc i ty  
and  temperature using a p reca l ib ra t e  type S p i t o t  t u b e  and thermocouple 
simultaneously posit ioned a t  t he  t raverse  points  spec i f i ed  by CARB Method 1. 
The s t a t i c  pressure of t he  s tack was a l s o  measured a t  several  t r ave r se  
p o i n t s ,  and the  average value was added t o  the  barometric pressure and 
recorded on the d a t a  shee t .  

4 .3  Stack Gas Molecular Weight - CARB Method 3 

Based on CARB Method 3,  multi-point grab sampling was used t o  e x t r a c t  
g a s  sample from the s tack .  A precal ibrated 02 and CO2 analyzer was used t o  
determine the  volume percent o f  carbon dioxide (C02) and volume percent of 
oxygen (02) i n  the  s tack .  The C02 and 02 measurement together  with the  
moisture content in the  s t ack  gas were used t o  determine the  molecular 
weight of the  stack gas from the  combustion source. 

4.4 Stack Gas Moisture Content - CARB Method 4 

A gas  sample was ex t rac ted  from the s tack a t  a constant  r a t e  f o r  a 
s u f f i c i e n t  period of  t ime.  The t o t a 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 also measured during the sampling time. The gas moisture 
content was calculated using CARB Method 4.  Leak check was performed before 
and  a f t e r  t h i s  t e s t .  

5.0 SAMPLING AND ANALYTICAL PROCEDURE 

.i 

CARB Method 104 was used a s  sampling method f o r  Beryllium, CARB Method 
425 f o r  Chromium and Hexavalent Chromium, and EPA Mutiple Metals Draft  
Method as sampling method for t r ace  metals. As requested by CARB, CARB 
Method 104 f o r  beryllium was used in the  mult iple  metals t es t  method 
development and v e r i f i c a t i o n  study. Modified CARB Method 5 was used t o  
perform t h e  CARB Method 429 (Polycyclic Aromatic Hydrocarbons) sampling.  
Grab samples were taken for CARE Method 410 (Benzene). T r i p l i c a t e  sampling 
runs were performed f o r  a l l  methods except f o r  beryllium and chromium and 
hexacbrornium. 
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Figure  3 .  Sampling PoFnCS Configuration ' 
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5.1 Trace Element - EPA Draft  Method 

EPA Multiple Metals Draft  Method was used t o  c o l l e c t  t h e  following 
t r a c e  elements: Arsenic,  Beryllium, Cadmium, Copper, Mercury, Nickel,  Lead, 
Selenium, Zinc and Manganese. Total and hexavalent chromium sample was 
taken by s epa ra t e  sampling t r a i n  described l a t e r  i n  t h i s  s e c t i o n .  

The s tack sample was withdrawn i s o k i n e t i c a l l y  from t h e  source f o r  a 
period o f  90 minutes. The p a r t i c u l a t e  emissions were co l l ec t ed  in  a g l a s s  
probe l i n e  and on a heated f i l t e r ,  and gaseous emissions were co l l ec t ed  i n  a 
s e r i e s  o f  c h i l l e d  impingers containing 100 m i l l i l i t e r s  of d i l u t e d  n i t r i c  
acid in  hydrogen peroxide in  each of the  second and t h i r d  impingers. 

The f o u r t h  and f i f t h  impingers each contain 100 m i l l i l i t e r s  of a c i d i c  
potassium permanganate so lu t ion .  The f i r s t  impinger was used as a water 
knockout, the l a s t  impinger contained 200 grams of dry s i l i c a  g e l .  

The sampling t r a i n  components were recovered and ac id  digested i n  
separa te  f r o n t  and back ha l f  f r ac t ion  and then  analyzed f o r  mercury by cold 
vapor  atomic absorption spectrometry (CVAAS).  The remainder of t h e  t r a c e  
elements were analyzed by induct ively coupled argoplasma emission 
spectroscopy (ICAP) . 
5.2 Beryllium - CARB Method 104 

CARB Method 104 was conducted f o r  determination of  l ead .  Similar  CARB 
Method 5 sampling t ra in  was used t o  c o l l e c t  t h e  sample ( s e e  Figure 4 ) .  
Pa r t i cu la t e  and gaseous emissions are  ex t rac ted  i s o k i n e t i c a l l y  from t h e  
s tack  using g l a s s  nozzle attached t o  heated g l a s s  l i n e  probe. The heated 
f i l t e r  holder was connected v ia  t e f lon  tubing t o  a s e r i e s  of 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  of deionized water, the t h i r d  impinger remained empty and the  
f o u r t h  impinger contained 200 grams of s i l i c a  g e l .  The absorpt ion t r a i n  was 
followed in s e r i e s  with an a i r  t i g h t  pump used t o  maintain a cont ro l led  
sample flow r a t e  through t h e  system, and a ca l ibra ted  dry gas  meter 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 u s i n g  an S type p i t o t  tube.  Or i f ice  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% of  i sok ine t i c  
r a t i o  va r i a t ion .  

The s tack  was t raversed  during the  sampling run (90 min.) .  The s tack  
ve loc i ty  and temperature a s  well as o r i f i c e  meter temperature was measured 
a t  each t r a v e r s e  po in t .  The system t r a i n  was leak checked before  and a f t e r  
each r u n .  The combined f i l t e r  and impingers solut ion were ac id  digested and 
analyzed f o r  Beryllium by Atomic Absorbtion. 

5.3 Total  and Hexavelent Chromium - CARB Method 425 

Sampling and a n a l y s i s  for  t o t a l  and hexavalent chromium was conducted 
i n  accordance with CARB Method 425. Pa r t i cu la t e  emissions a r e  co l l ec t ed  from 
t h e  source by use o f  CARB Hethod 5.  The co l lec ted  sample was divided i n t o  

-\ 

1 two equal por t ions .  With one portion was acid digested and analyzed for / 
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.. . total chromium by graphite furnace atomic absorption spectrometry. The other 
portion of the sample was extracted with alkaline solution and analyzed for 
hexavalent chromium by colorimetric method. 

5.4 Polycyclic Aromatic Hydrocarbons - CARB Method 429 
The total amounts of Polycyclic Aromatic Hydrocarbons (PAH) emitted 

from the stack during the period of sampling time was collected and analyzed 
following the procedures outlined in CARB Method 429. A Modified Method 5 
sampling train was used for collecting the sample (see Figure 5 ) .  

Particulate and gaseous phase PAH are extracted isokinetically from the 
stack and collected on the glass fiber filter, XAD-2 Resin, in the impingers 
and/or in upstream sampling train components. The PAH sampling train 
consisted of a heated glass fiber filter, an absorbent trap containing 
precleaned XAD-2 Resin; the glass trap was located in the sample line 
downstream of the filter holder and upstream o f  the first impinger, a glass 
Hempal-type condenser was located between the filter holder and the XAD-2 
cartridge to ensure that cool stack gas entered the absorbent trap. 

nozzle, probe line and transfer line were 
brushed and sequentially rinsed with methanol, toluene and methylene 
chloride several times. All the sampling train washes including impingers 
catches were stored in precleaned glass containers properly labelled and 
transported to the 1 aboratory for analysi I .  

train 
for collecting and recovering PAH in the stack gas sample, isotopic labelled 
PAH were spiked onto the filter (benzo[a]anthracene d12) and onto the XAD-2 
resin (methyl-naphthalene-d10) prior to each test. Once in the laboratory, 
the samples were extracted with the appropriate organic solvent and then 
analyzed for PAH’s by high resolution capillary column gas chromatography 
coupled with low resolution mass spectrometry (HRGC/LRMS). 

The following polynuclear aromatic hydrocarbons (PAH’s) were 
determined: Naphthalene, Acenaphthyl ene, Aunaphene, Fluorene, Phenanthrene, 
Anthracene, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, 
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Benzo(g, h, i)peryl ene, Di benzo(a, h)anthracene and Indeno( 1,2,3-cd)pyrene. 
derivative was determined using reverse phase high performance 1 iquid 
chromatography (HPLC) with an Ultraviolet (UV) absorption detector. 
Formaldehyde in the sample was identified and quantified by comparison o f  
retention times and area count respectively with those of standard samples. 

5 .5  Benzene - Method 410A 
Emission of Benzene was determined by CARB Method 410A. Gaseous stack 

emissions were collected by grab sampling method using a precleaned tedlar 
bag and a sample line which was first purged three,times with the sample. 
The samples were labelled, kept out of direct sunlight before analysis, and 
analyzed within 48 hours after sample collection by gas chromatography/mass 
spectrometry (GC/MS). 

At the end of each test run, 

-) 

In order to estimate the precision and accuracy o f  the sampling 

. - \, 
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6.0 FIELD AND LABORATORY QUALITY ASSURANCE 

The sampling train was checked for leaks before and after each run by 
plugging the nozzle inlet, adjusting the vaccuum to 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 also conducted on the pitot tube before and after each 
run by blowing and/or sucking through the pitot tube until 3 inches o f  water 
velocity pressure registered on the manometer remained stable for at least 
15 seconds. 

The dry gas meter, orifice meter, and thermocouple were calibrated 
before and after field sampling. 

Prior to each test, all sampling equipment and glassware were 
thoroughly cleaned. After field testing, samples were carefully and 
properly recovered, correctly labelled for identification, and carefully 
sealed and stored for safe transportation. 

A field blank train was set up prior to the run of each test. Then the 
train was leak checked, recovered, sealed and labelled like a sample. The 
samples including the field blank were logged in a chain of custody which 
contained proper sample identifications and specific tests required. This 
document was then used to insure that laboratory personnel from sample 
custodians who initially receive and store the samples from the field, the 
technicians who perform sample preprarations, the chemists who analyze the 
samples, and data processors who prepare the reports can safely track sample 
custody. Copies of the original chain o f  custodies is available upon request. 

During sample preparation, a method blank, reagent spike, and reagent 
duplicate spike were prepared along with the samples and field blanks for 
analysis. All instruments - GC, HPLC, GC/MS, AA, ICAP/AES, and 
spectrophotometer were calibrated prior to each analysis following the ELI 
QA/QC manual. Analytical results including detection limit of the samples 
were reported. 

7.0  SUMMARY OF RESULTS 

. .. 
'I 
,/ 

All field data and detailed calculations to determine each parameter 
including % moisture, stack velocity, flow rate, standard dry air volume, 
percent of isokinetic variation and analytical results are oresented in the 
appendices. Emission of the various pollutants tested abe summarized i n  
Tables 1 through 5. 

10 
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Table 1 

EPA Draft Method 
Summary of  Trace Metals Emissions Data 

C L I E N T :  Central Valley Rock, Sand & Gravel Association, Inc. 
PROJECT: Granite Asphalt P1 ant 

Compound 
RUN #1 RUN #2 RUN #3 
09/06/90 0 9/ 0 7/ 9 0 09/11/90 
(10-3)l  b/hr (IO-3)l b/hr (10-3)lb/hr 

Arsenic < 0.80 < 0.81 
Beryl 1 i um < 0.08 < 0.08 
Cadmium < 0.16 < 0.16 
Copper 1.45 0.97 
Mercury 0.17 0.15  
Nickel 1.93 4.94 
Lead < 0.40 < 0 .40  
Selenium < 0.80 < 0.80 
Zinc 20.31 12.59 
Manganese 4.50 7.80 < ..: 

< 0.92 
< 0.09 
< 0.18 
1.65 
0.24 
3.. 70 

< 0.46 
< 0.92 

1 5 . 3 3  
4.22 

NOTE: "<" - l e s s  t h a n  

F11 

1 1  



Table 2 
Summary o f  Beryllium Emissions Data 

CARB METHOD 104 

CLIENT: Central Valley Rock, Sand & Gravel Association, Inc. 
PROJECT: Granite Asphalt Plant 

Compound 
RUN #1 
09/06/90 
(10-3)l b/hr 

RUN 612 
09/11/90 
( 1 0 - 3 )  1 b/ hr 

RUN t3 
09/11/90 . 
(10-3)lb/hr 

Beryl 1 i urn < 0.01 N/A * < 0.01 

NOTE: "<" = l e s s  t h a n  

Not Complete dute t o  plant s h u t  down. 

. 
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Table 3 
Summary o f  Chromium & Hexavalent Chromium Emissions Data 

CARB METHOD 425 

CLIENT:  Central Valley Rock, Sand 8 Gravel Associations, Inc. 
PROJECT: Granite Asphalt Company 

Compound 
RUN # I  
09/05/90 
(IO-3)l b/hr 

RUN #2 
09/07/90 
(IO-3)l b/hr 

Total Chromium 

Hexavalent Chromium 

2 . 9 5  

< 0.17 

0 . 7 0  

0.36 

I. . .  NOTE: "<" = l e s s  t h a n  . .  
\. . I ._" 

F13 
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Table 4 
Summary of Polycyclic Aromatic Hydrocarbons Emissions Data 

CARB Method 429 

CLIENT: Central Valley Rock, Sand & Gravel Association, Inc. 
PROJECT: Granite Asphalt Plant 

RUN # I  RUN #2 RUN U3 

( 10-3) 1 b/hr 
Compound 09/10/90 09/ 1 0/90 09/ 1 0/90 

( 10-3) 1 b/hr ( 10-3) 1 b/hr 

Naphthalene 
Acenaphthyl ene 
Acenaphene 
F1 uorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo( a)anthracene 
C hry sen e 
Benzo(a)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-~d)pyrene 

118.49 
< 0.09 
< 0.09 

115.50 
< 0.09 
< 0.09 

0.96 
1.50 

< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 

1.04 
1.77 

< 0.09 
< 0.09 
0.10 

< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 

123.40 
< 0.09 
< 0.09 

1.12 
1.99 

< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 
< 0.09 

NOTE: "<" = less than 

, 
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Summary 
Table 5 

CARB METHOD 410A 
o f  Benzene Emissions Data 

CLIENT:  Central Valley Rock, 
PROJECT: Granite Aspha l t  Company 

Sand & Gravel Association, Inc. 

Compound 
RUN #I  
09/11/90 

RUN 12 
09/11/90 

Benzene 0.010 lb/hr 0.008 lb/hr 
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8.0 DISCUSSION OF RESULTS \ 

Source t e s t  sampling was performed on September 5-7 and 10-11, 1990. 
The length o f  the tes t  was due t o  the batch production schedule a t  t h e  
f a c i l i t y .  Sampling was conducted when the f a c i l i t y  had accumulated 
s u f f i c i e n t  mater ia l  o rders  from customers t o  allow for  extended production 
r u n  times t o  accommodate the required 90 minutes of sampling time f o r  a l l  
tests except for CAR6 Method 429 (PAH) which required 120 minutes. 

Nothing unusual was encountered during sampling in  terms of equipment 
f a i l u r e  o r  procedural complications. 

All tes ts  were r u n  in  dupl icate  under contractual agreement except for  
Multimetal Draft Method and PAH's which were r u n  in t r i p l i c a t e s .  

16 
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APPENDIX A 

Calculations 

A- 1 
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CALCULATIONS 

Calculations are performed by computer based on the following equations: 

Determination - of Traverse - Point Locations 

* Circular Duct 
t.p.(lst half) - D/2 - (D/dk) * k(k+l-2n) 

t.p.(2nd half) - D/2 + (D/Zk)  * k(2n-1) 

where n - 1 to k/2 
* Rectangular 
t.p. = 1/2k + (n-1) * l/k 

where k = 1/L * (number of ports) 
n = l t o k  

Determination - o f  Particulate E m i s s i o n s  

,- * Stack Pressure 
\. 

Ps - Patm + dHavg/13.6 
* Volume of 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 of Isokinetic Sampling 

% I = 100 (17.58 Vtstd * Ts)/([Dn * Dn] * 0 * Ps * Vs) 



Volumetric Flow Rate 

QS - VS A 60 - AFU4 

Qstd - Q s  * (Tstdnsavg) (Ps/Pstd) - SFU4 
Qstd(dry) ---Qstd(wet) (I-Bws) - SOCFM) _. 

Particulate Concentration 

C's - 0.154 * (Mn/Vmstd) (gain/SDCF) 

Emission Flow Rate (lb/hr) 

Ftm - 0.00857 * C's * QS 

F20 
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, .~,  Symbol I d e n t i f i c a t i o n  

C '  

CP 

D 

Dn 

dH 

dP 

I 

K 

1 

L 

Mm 

Mn 

Ms 

e 

9 
Patm 

Ps 

Ts 

Vm 

Vmstd 

V S  

Vwet 

W 

- cross  sec t iona l  area of t h e  s t a c k  (square f e e t )  

- p a r t i c u l a t e  concentrat ion,  dry bas is  (grain/SOCF) 

- p i t o t  tube c a l i b r a t i o n  c o e f f i c i e n t  (0.85) 

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

- nozzle diameter ( i n . )  

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

- gas ve loc i ty  pressure 

- percent i s o k i n e t i c  

- number of t r ave r se  p o i n t s  on 0 o r  1 

- second duct  dimension ( r ec t angu la r ) ,  inches 

- duct dimension h a v i n g  ports ( r ec t angu la r ) ,  inches 

- p a r t i c u l a t e  emission r a t e  ( lb /hr )  

- p a r t i c u l a t e  mat ter  co l lec ted  (mg) 

- s t ack  gas molecular weight (gram) 

- t o t a l  sampling time (minutes) 

- volumetric flow r a t e  CFM 

- atmospheric pressure ( i n .  Hg) 

- absolute  pressure  i n  the  s t ack  ( i n .  Hg) 

- absolu te  temperature o f  stack gas 

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

- dry gas volume t h r o u g h  the  meter a t  s tandard  condi t ions in  cubic 

- ve loc i ty  of gas stream (feet/second) 

- volume of water vapor  co l lec ted  a t  (cubic f e e t )  

- volume of  water vapor  co l lec ted  in  t h e  impingers (grams) 

f e e t .  

F2i 
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Subscripts 

atm - 

a w  
m 

n 

S - 
SCF - 
std - 

- 
- 
- 

atmosphere 

average 

a t  meter 

a t  nozzle 

a t  stack 

Standard 

standard 

cubic feet 

conditions 

\ 

. .' 
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APPENDIX B 

Trace Metals Data and Calculations 
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,-. 
I \  

! .."/ i G r a n i t e  A s p h a l t  P l a n t  Mul t imeta l  F i e l d  B l a n k  

SUMMARY OF QUANTITATIVE ANALYSIS 

~ 

Trace  Metal Mass (ug) 

A r s e n i c  < 12.67  

B e r y l l i u m  

Cadmi urn 

Chromium 

Copper 

N i c k e l  

Lead 

S e l  e n i  um 

Z i n c  

Manganese 

Mercury 

< 1 . 2 6  

< 2 . 5 3  

< 2 . 5 3  

< 1 . 2 6  

< 12.67  

< 6 . 3 3  

< J 2 . 6 7  

< 1.26 

< 1.26 

< 0.06 

NOTE: "<" = less t h a n  

.- ~ 
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.- 

Arsen ic  0 . 1  A 4 (al -cILI 
B e r y l l i m  

CaLxium 

Chromium 

Copper 

Nicke l  

Leed 

SeleDium 

Zicc 

Mancanese 

F26 

B-4 



RUN #1 

Metals - September 6, 1990 
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Granite Asphalt Plant : Multimetal 1 

... . ... .... . 
Point D e l t a  Delta 

. # .  - P  H 

1-5 0.90 1.00 
1-4 i . i o  i.25 
1-3 1.20 1.35 
1-2 1.40 1.55 - ~~ 

1-1 i . 2 0  1.35 
2-5 1.30 1.45 
2-4 1.60 1.80 
2-3 1.70 1.90 
2-2 1.10 i.25 
2-1 0.85 0.95 
3-5 0.90 1.00 
3-4 0.95 1.05 
3-3 0.95 1.05 
3-2 0.85 0.95 
3-1 0.80 0.90 
4-5 0.50 0.54 
4-4 
4-3 
4-2 
4-1 
5-5 
5-4 
5-3 
5-2 
5-1 
6-5 
6-4 
6-3 
6-2 
6-1 

AVG 

0.87 
1.00 
0.85 
0.80 
0.95 
1.00 
1.10 
1.50 
1.20 
1.00 
0.95 
1.10 
0.45 
0.30 

1.01 

1.00 
1.10 
0 .95  . ~~ ~ 

0.90 
1.05 
1.15 
1.25 
i.30 
1.35 
1.15 
1.05. 
1.25 
0.50 
0.34 

1.12 

Section I: Part iculate  Sampling Data 

T T T T VAC F i l t e r  
S i in out TemP- ( D S )  
321 76 76 74 5.0 255 68.7 
318 76 76 73 5.0 255 75.8 
317 75 78 74 5.0 259 79.1 
315 74 79 74 5.0 265 85.3 
312 74 80 75 5.0 263 78.9 
316 74 80 75 5.0 265 82.3 
318 74 82 76 5.0 262 91.4 
317 74 84 76 5.0 252 94.2 
315 75 84 77 4.0 270 75.6 
310 76 85 77 4.0 275 66.3 
317 77 84 77 4.0 265 68.5 
318 77 85 78 4.0 250 70.4 
318 77 85 78 4.0 277 70.4 
317 79 86 79 4.0 273 66.6 
313 80 86 79 4.0 264 64.4 
318 80 86 79 3.0 256 51.1 
318 81 86 79 4.0 277 67.4 
318 81 87 80 4.0 284 72.3 
318 81 87 80 4.0 282 66.6 
312 82 88 81 4.0 290 64.4 
316 81 88 81 4.0 286 70.3 
318 81 88 81 5.0 276 72.3 
320 82 89 82 5.0 278 75.9 
318 83 89 82 5.0 266 88.5 _.. ~~ ~ 

~~ 

313 84 88 82 5.0 264 78.9 
310 85 88 82 5.0 261 71.9 
310 84 88 82 5.0 270 70.1 ._ _ .  - . - . . . - ~~ ~~ 

313 84 88 83 5.0 280 88.0 
317 86 88 83 3.0 291 48.4 
313 86 88 83 3.0 295 39.5 

316 79 85 79 4.4 270 72.1 
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Granite Asphalt Plant Multimetal 1 

Delta P. =...Stack gas velocity head at each sample pint ... ... (in. H20) 
Delta H = Pressure differential across orifice meter (in. B O )  

Ts = Stack temperature (OF) 

Ti = Temperature of gas leaving condenser (OF) 
Tin = Dry gas meter inlet temperature 
Tout = Dry gas meter outlet temperature 

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

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

. .  ~ ~~. . ..,. 
, ~~ : ~. , . ~ .....,. --.-..il-.I-i'--. ~~ ~ - . . .. . . . .  .~ 

Inipinger # 

1 
2 & 3  
4 & 5  
6 

FIELD DATA SHEET 

VOLUME OF CONDENSED MOISTURE 

Gross Tare Net 

440 ml 0 ml 440 ml 
275 ml 200 ml 75 ml 
200 ml 200 ml o m l  
209 gram 200 g a m  9 gram 

'IVTAL CONDENSED MOISTURE 524 ml 

STACK GAS MOLE(JLTLAR WEIGHT 

6.00 PERCEh" CARBON DIOXIDE - 
PERCENT OXYGEN = 7.20 

- 
E 0.00 

86.80 - PERCENT CARBON KINOXIDE 
PERCENT NITRCGEN & INERTS - 

l-n@om vDLuME% * MOISTURECORR * mLm= m s  m c  

CARBON DIOXIDE 6.00 0.68 44.00 1.80 

CARBON MDNoxIDE 0.00 0.68 28.00 0.00 

m m  31.79 1.00 18.00 5.72 

OXYGEN 7.20 0.68 32.00 1.57 

NX" & INERTS 86.80 0.68 28.00 16.58 

AVERAGE MOLECULAR WEIGHT = 25.67 
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Granite Asphalt Plant Multimetal 1 

. .~ . . ~  - 
k.. . ’ 

- -- -- Se-ctionY: SANPLE VOLVME CALCUTATIONS 

Dry gas meter, initial reading c 271.295 CFT 

Dry gas meter, final reading E: 324.375 CFT 

Dry gas meter calibration fac tor  E 1.000 

Barometric pressure a t  site = 
Meter volume uncorrected f o r  Tanp & Press E 53.080 CFT 

30.32 i n  Hg 

30.64 in Hg Meter pressure (barometer + average de l t a  H )  E 

Average meter temperature during t e s t  E 81.8 DEG F 
Dry sample volume a t  standard conditions = 52.177 CFT 

Section 111: STACK GAS CALCULATION 

Average stack temperature during test = 

Volume of condensed water 

Percent moisture of stack gas 

- Pi to t  tube correction fac tor  

Stack gas molecular weight 

Stack gas velocity a t  stack conditions 

Duration of sampling 

Nozzle diameter 

Percent isokinet ic  variation 

Area of stack 

E Stack f low r a t e ,  standard conditions 

315.8 DEG F 

524 ml 

31.79 % 

0.85 

25.67 

71.70 F’T/SEC 

90 Minute 

0.233 i n  

97.2 % 

13.87 SQ FEET 

27941 DSCFM 
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Granite Asphalt Plant Multimetal 1 

.- 

SECl'IwJ IV SUMMARY OF QUANTITATIVE ANALYSIS 
AND EMISSION EVLTE OF TRACE METALS 

Arsenic 

Beryllium 

cactmium 

Copper 
Mercury 

Nickel 

Lead 

Selenium 

zinc 

Manganese 

< 

Mass (US) Emission rate (10-3 lb /hr )  

11.27 < 0.80 

1.13 < 0.08 

2.25 < 0.16 

20.52 1.45 

2.34 0.17 

27.26 1.93 

5.63 0.40 

11.27 < 0.80 

287.38 20.31 

63.64 4.50 
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F i e l d  Data  
, .. 
i .  

. . .. '. 
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A 0  Pollullon 
t h e m m  Ana1vs.s 
hesemcn d ~ c s r . ? ~  

Tol*cology 

EUREM MBOMTORIES, INC. 
Branch Oflice Environmenia! Slit,. . toroorare Ohrce. 

6790.FLORlfJ PERKINS ROAD 

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

. . .  Roootics . . ,  12121 NORTHUP WAY, SUITE 212 

TEL: 12061 885-028.1 
. .  

.. SACRAMENTO. CA 95828 GELLEVUE. WA 98005 

. ... . . .  . FAX 12061 885-6162 . . . . . . . .  . .  . . . .  . . . . . . . .  . .  
..... ......... . .  :... .I . - 1 . .  

.. 
?L o b 3  

. . . .  . I. .si' FIELD TEST DATA f0RM 
. .  0 



An POIIYIIOC 
Chemca' Analysts 
h e s e s c n  6 Tesl!?p 
Enwonmenla: .%;we: 
R o w t ~ s  

ELJREM MBOMTORIES, INC. 
Cormrare Oflrce: Branch Oflfce 6790 FLORIN PERKINS ROAD 

SACRAMENTO. CA 95828 
TEL: 19161 381-7953 
FAX. 191 6 )  381 401 3 

12121 NORTHUP WAY. SUITE 212 

TEL: 12061 885-0284 
FAX. 12061 885-61 62 

BELLEVUE. WA 98005 Tor~cologu , '-'\ . . . . . . .  . . . . . .  ; . ., 
f 

. ,  . . , '' ' - ' 

FIELD TEST DATA FOR,, 
. . . . . . . . .  

. .  'I.. . .  

Sample train -- Initial 

Filter NO. ~- Final 

.___ Final 



P 3 o f 3  
, ... 

EUREM IABOMTORfES, INC. 
Coroorafe Onre: Branch OHtce 6790 FLORIN PERKINS ROAD 

SACRAMENTO. CA 95828 
TEL: 19161 381-7953 
FAX: 19161 381-4013 

12121 NORTHUP WAY, SUITE 
BELLEVUE. WA 98005 

TEL: 12061 685-0284 
FAX. 12061 885-61 62 

. .  
- - - .  F I E L D  TEST DATA FORM 



Analytical Data 
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METALS 
EPA MULTIMETAL METHOD - 

CLIENT : C . V .  3 9 4 

SAMPLING DATE: 9/6Rv 
SAMPLE I.D.: Train 

PROJECT: G y * ~ * + e  A,? & P i  

COMPOUND D/L 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Nickel 

Lead 

Selenium 

Zinc 

Manganese 

0.1 

0.01 

0.02 

0.02 

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

d 5 .2  7 <11.2.7 

c I .  13 ( 0 . 7 3  

c 0.02 C 1 . 0 5  c 2.2j- 

8 . 0 5  

7.36 

4 2563 t 3  < . D S  c . o s  

I c s.27 4 6  

251.5% 

< . I  
6 3 9 1  4 .w3 291.38 

H. usb 63. bY 

Mercury 
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Calibration Data 

F 4 2  
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ACT NAME : Cril.1 

EXP# 1 1 0 i! ci 

EXP# 2 1 0 0 0  
AVERAGE ,1000 

I . s .  

ACT 1.1AtIE : CAP1 

EXP# 1 ' 1 @ @ @  
EXP# 2 1 oil 11 
AVERAGE 1 0 9 0  

I .s. 

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

. . .  
. . _. . .  . . . .  . . .  . .  

. .  

I .  ... : . . .  , 
- . I . ,  

. . . . . . .  

. . .  . 
. ,  . , ,  . . . . . . . .  :. . _.. ! 

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

. . . .  . . .  

. .  . . . . . .  . .  . .  
, '. . .  

. . .  , ; .. 
... 

: . I  

., . . # ; ,  . .  . . . .  . . .  

_.. 
... _.I ,. 
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I :  

0. 102 
0. C i 0 1  
0. 096 
0. 046 
0. 715 
0.72; 
0 . 1 4 2  
0.131 
0.015 
0. 0 1 2 
0. 148 
0.155 
0. 1 0  1 
0. ( : ic i~ 

0. 1 C)Z 



RUN #2 

M e t a l s  - September 7, 1990 



... 

Calculation Data 
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Granite Asphalt P l an t  M u l t h e t a l  2 

Sample G r a n i t  Asphalt P l a n t  EPA Draft Method(Mu1ti -1-2). 

Sect ion  I: P a r t i c u l a t e  Sampling Data 

# 

1-5 
1-4 
1-3 
1-2 
1-1 
2-5 
2-4 
2-3 
2-2 
2-1 
3-5 
3-4 
3-3 
3-2 
3-1 
4-5 
4-4 
4-3 
4-2 
4-1 
5-5 
5-4 
5-3 
5-2 
5-1 
6-5 
6-4 
6-3 
6-2 
6-1 

AVG 

Poin t  Delta 
P 

1.00 
1.10 
1.50 
1.40 
1.20 
1.10 
1.20 
1.50 
1.60 
1.10 
1.10 
1.40 
1.40 
0.95 
0.80 
0.65 
0.90 
0.85 
0.65 
0.25 
0.20 
0.35 
0.40 
0.35 
0.35 
0.10 
0.15 
0.20 
0.22 
0.15 

0.80 

Delta 
H 

1.10 
1.25 
1.70 
1.55 
1.35 
1.25 
1.35 
1.70 
1.80 
1.25 
1.25 
1.55 
1.55 
1.05 
0.90 
0.74 
1.00 
0.95 
0.74 
0.28 
0.23 
0.38 
0.45 
0.38 
0.38 
0.11 
0.17 
0.23 
0.25 
0.17 

0.90 

T 
S 

316 
316 
315 
314 
310 
317 
316 
318 
293 
294 
301 
302 
301 
301 
301 
302 
301 
302 
301 
301 
299 
301 
300 
301 
301 
300 
301 
300 
300 
300 

304 

T T T VAC Fi l te r  VEL 
i in o u t  Temp. (F'PS) 

74 
73 
76 
77 
75 
73 
74 
72 
67 
71 

75 
76 
77 
78 
78 
78 
80 
81 
80 
81 

74 
74 
75 
75 
75 
75 
76 
76 
77 
78 

12.0 
14.0 
14.0 
14.0 
14.0 
14.0 
7.0 
5.0 
6.0 
5.0 

225 
237 
252 
267 
263 
267 
273 
271 
273 
265 

72.0 
75.5 
88.1 
85.1 
78.6 
75.6 
78.9 
88.3 
89.7 
74.4 

73 83 78 4.0 264 74.8 
73 84 78 5.0 259 84.4 
73 85 18 4.0 253 84.4 ~~~ 

74 85 79 4.0 269 69.5 
75 86 79 4.0 288 63.8 
78 86 80 3.0 274 57.5 
77 87 80 4.0 270 67.6 ~~. 
78 88 80 4.0 266 65.8 
79 88 81 3.0 262 57.5 
80 89 82 2.0 264 35.6 
84 88 82 2.0 261 31.8 
81 90 82 3.0 264 42.2 ~~~ ~- ~ 

77 91 83 3.0 264 45.1 
77 91 83 3.0 263 42.2 
75 91 83 3.0 263 42.2 
83 88 83 2.0 261 22.5 
82 89 84 2.0 265 27.6 
82 89 84 2.0 263 31.9 
80 90 84 2.0 263 33.4 
82 91 85 2.0 266 27.6 

77 85 79 5.5 263 60.4 
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Granite Asphalt Plant Multimetal 2 
,' -\, 

\. ,,' 

i -'; . .I, 

NOMDT~TUET 

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

Ts = Stack temperature (OF) 
Ti = Temperature of gas leaving condenser (OF)  

Tin = Dry gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

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

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

- 

hpinger # 

1 
2 & 3  
4 & 5  
6 

FIELD DATA SHEET 

VOLUME OF CONDENSED MOISTURE . 
Gross Tare Net 

364 ml o m l  364 m l  
239 ml 200 ml 39 ml 
200 ml 200 ml O l U l  
232 gram 200 gram 32 gram 

mAL C O ~ E N S E D  m 1 s T U R E  435 ml 

STACK GAS MOLECULAR WEIGHT 

6.00 
7.20 

PERCENT CARBON DIOXIDE 

0.00 
PERCENT OXYGEN 
PERCENT CARBON MONOXIDE - 
PERCENT NITROGEN & INERTS = 86.80 

MMPONENT VOLUME% * MOISTURE CORR * MXWJ?= MASS FRAC 

- - 
- - 
- 

mTEx 31.26 1.00 18.00 5.63 

CARBON DIOXIDE 6.00 0.69 44.00 1.81 

oxym 7.20 0.69 32.00 1.58 

CARBON I-DNOXIDE 0.00 0.69 28.00 0.00 

NITRM;EN & INERTS 86.80 0.69 28.00 16.71 

AVERAGE MOLE(-'uLAR WEIGHT = 25.73 
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Granite Asphalt Plant Multimetal 2 

Section 11: SAMPLE VOLUME CAXUTATIONS 

435.958 CFT 

~ r y  gas meter, final reading E 481.016 CFT 

- ~ r y  gas meter, init ial  reading - 

Dry gas meter calibration fac tor  I= 1.000 

Meter volume uncorrected f o r  Temp & Press E 45.058 CFT 

Barometric pressure a t  s i t e  = 30.32 i n  Hg 

30.73 in Hg 

82.1 DEG F 

- Meter pressure (barometer + average de l ta  H) - 
Average meter temperature during t e s t  

Dry sample volume a t  standard conditions 

- - 
44.387 CFT - - 

Section 111: STACK GAS 

Average stack temperature during t e s t  

Volume of condensed water 

Percent moisture of stack gas 

P i to t  t u b e  correction fac tor  

Stack gas molecular weight 

Stack gas velocity a t  stack conditions 

Duration of sampling 

Nozzle diameter 

Percent isokinetic var ia t ion 

Area of stack 

Stack flow ra te ,  standard conditions 

304.2 DEG F 

435 ml 

31.26 % 

0.85 

25.73 

60.40 FT/SEC 

90 Minute 

0.233 in 

95.1 % 

13.87 SQ FEET 

24146 DSCFM 
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Granite Asphalt P l a n t  Multhetal 2 
P! 

Compound 

Arsenic 

Beryllium 

cadmium 

Copper 

M e r c u r y  
Nickel 

Lead 

Selenium 

Z i n c  

Manganese 

SECTION 337 SUMMARY OF QUANTITATIVE ANALYSIS 
AND EMISSION RATE OF TRACE METALS 

-6s (ug) Emission r a t e  (10-3 lb/hr) 
< 11.31 < 0.81 
< 1.13 < 0.08 

< 2.26 < 0.16 

13.46 0.97 

2.08 0.15 

68.79 4.94 

< 5.65 < 0.41 

< 11.31 < 0.81 

175.31 12.59 

108.59 7.80 

, : 
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Field Data 
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TIME. 

IO'. 1s- 

All PotIuitor. 
Chemca, ~ n a i y s t s  
fiese3rcn d ~esi:-.(; 

EUREM MBOMTORIES, INC. 
.- . . . . .. 

Corwrare Oflce: Branch Oflice Envlronmenia! S1uo.e: 
6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY. SUITE 212 ROlOllCS 

SACRAMENTO. CA 95826 BELLEVUE. WA 98005 T O X ' C D I D ~ ~  
TEL: 19161 381-7953 TEL: I2061 885-0284 

FAX. 12061 885-6162 ?bar= i 0 . 3 ~  

F I E L D  T E S T  DATA FORM , 

H Q Z Z l e  I . D .  E /  

Sample train -- 

A4 L. .I 1. y 



.. 

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

EUREKA IABOMTORIES INC. 
.. . . . . .  Corwrare OHi.fe;_ . ..... .Branch.OHice. .... 

6790 FLORiN-P%KlNS ROAD 
SACRAMENTO. CA 95826 

12121 NORTHL.JP WAY. SUITE 212 
BELLEVUE. WA 98005 - -~ ~ 

TEc:..:.(9161 381-7953 TEL: 12061883-0284 
FAX: 1916) 381-4013 FAX. 12061 885-6162 

....... ...... . . . . . . . . . . . . . . . . .  .......... ...... . ;.. ... --.FIELD TEST. DATA FORH I 
&&;nu~d' - Date:  ' / ? / q i ,  Test No. S i t e :  e c u : . ~ ' c  ,. A 5 p W  pJ & 

h&4e-\;w+? (2) - Nozzle  I . D .  E /  Diameter 17. =: 3 F i l t e r  No. 

LEAK CHECKS: P i t o t  tubes -- I n i t i a l  - I  Sample t r a i n  -- I n i t i a l  

- 
- Final 

Final 

- 
- - 



f 3  

EUREM MBOMTORIESr INC. 
Corporare Onrce: Branch Ofice 

6790 FLORIN PERKINS ROAD 
SACRAMENTO. CA 95828 

TEL: (91 6) 381 -7953 
FAX: 1916) 381-4013 

1212! NORTHUP WAY. SUITE 212 
BELLEVUE. WA 98005 

TEL. 12061 885-0264 
F A X .  12061 885-6162 8 k  3 ' . .  

. . - . . .. FIELD TEST DATA FORM , 
. .  

-4 (21 - S i t e :  G ~ G + <  AspkJk PO& 

Nozzle I.D. & I  D i a m e t e r  O \ L & 3  F i l t e r  No. U&W* 

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

Sample t r a i n  -- I n i t i a l  F i n a l  

Date: 9171Ci3 Test No. 

- - 
- 



Analytical Data 
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METALS 
EPA MULTIMETAL METHOD - 

A r s e n i c  0 . 1  

B e r y l l i u m  0 . 0 1  

(11.31 ( 0 .  I 
c.0 I 

Cadmium 

Chromium 

C o p p e r  

0. 

0 

0 

(.oz c1.06 02 

02 

4 I .  2 

0.3% C . D Z  ci.44 a 1396 

9.02 01 

0.1 N i c k e l  

L e a d  0 .05 

S e l e n i u m  0 . 1  

Zinc 0 . 0 1  

( 0 .  I < 6  
105.72 

< 0.1  

1.762 

014q 44.1q 1.119 Manganese 

M e r c u r y  

0.01 

I O 1  
0.001 

. .  
; d37D 

. .  
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Cali bration Data 
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Granite Asphalt Plant Multimetal 3 

Section I: Particulate Sampling Data 

Point Delta Delta T T T T VAC Filter VEL 
# P H S i in out Temp. (F=) 

1-5 1.60 1.10 
1-4 1.10 0.76 
1-3 0.80 0.55 
1-2 1.00 0.69 

311 61 63 61 
311 62 64 62 
301 65 65 62 
300 65 65 62 

2-3 1.05 0.7i 

~ ~ ~~ 

3-4 1.25 0.86 

1-1 0.91 0.63 
2-5 1.15 0.80 310 66 67 62 
2-4 1.05 0.71 308 64 67 63 

306 64 67 63 
2-2 1.20 0.83 
2-1 ' 1.10 0.76 304 60 67 63 
3-5 0.90 0.62 306 61 67 63 

306 62 67 63 
3-3 1.15 0.80 
3-2 0.96 0.66 
3-1 0.75 0.52 
4-5 1.10 0.76 
4-4 1.10 0.76 
4-3 1.10 0.76 
4-2 1.10 0.76 
4-1 0.95 0.65 
5-5 0.90 0.62 
5-4 0.80 0.55 

~ 

(I ', 5-3 0.70 0.48 
5-2 0.. 45 0.32 
5-1 0.30 0.21 
6-5 0.20 0.14 

_I 

.. ~- ._ 
295 67 66 62 

._ 
306 61 68 63 

._ 
302 62 67 63 
301 63 67 64 
300 64 67 64 
300 63 68 64 
305 64 68 64 

10.0 212 91.5 
8.0 221 75.9 
8.0 220 64.3 
8.0 225 71.8 
8.0 232 68.3 

10.0 228 74.0 
10.0 229. 73.9 
10.0 226 79.0 

10.0 227 68.4 
10.0 220 80.6 
10.0 233 0.8 ~~ ~ ~ 

10.0 230 70.4 
10.0 233 62.2 
10.0 237 75.3 
10.0 240 75.6 

304 64 68 64 10.0 235 75.5 
301 65 68 64 10.0 234 75.4 
300 65 68 65 10.0 236 70.0 
300 64 68 65 10.0 247 68.1 
303 65 68 65 10.0 250 64.4 
309 66 68 65 10.0 246 60.4 
305 67 67 65 10.0 241 48.3 
296 64 68 65 10.0 246 39.2 
300 66 68 66 10.0 263 32.1 

6-4 0.30 0.21 301 69 69 66 10.0 263 39.4 
6-3 0.30 0.21 302 71 69 66 10.0 259 39.4 
6-2 0.20 0.14 
6-1 0.20 0.14 

- ~ .  _. . . 
301 72 70 67 i o .0  256 32.1 
254 71 68 66 10.0 251 31.1 

AVG 0.86 0.59 302 65 67 64 9.7 237 62.0 

, ... 
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Granite Asphalt P l a n t  Multimetal 3 

-m 
mlta P = Stack gas velocity head at each sample point (in. H20) 
D e l t a  H = Pressure d i f f e r e n t i h l  across orifice meter (in. HZO) 

TS = stack temperature (OF) 

Ti = Temperature of gas leaving condenser 

 in = Dry gas meter inlet temperature 

Tout = Dry gas meter outlet temperature 

Vac = smnple pump vacuum ( i n .  Hg) 

F i l t e r  Temp. = Temperature of front-end f l ter  enc-xure (OF) 

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

FIELD DATA SHEET 

VOLUME OF CONDENSED MOISTURE 

bpinger # Gross Tare Net 

1 
2 & 3  
4 6 5  
6 

432 ml O m l  432 ml 
231 ml 200 ml 37 ml 
202 ml 200 ml 2 m l  
211 gram 200 gram 11 gram 

TOTAL CONDENSED MOISTURE 482 ml 

STACK GAS MOLE- WEIGHT 

CCMPom 

m m  
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

' NITRoGa & INERTS 

6 .00  
7 . 2 0  

E 0.00 
86.80  

- - - PERCENT CARBON DIOXIDE 
PERCENT OXYGEN - 
PERCENT CARBON MONOXIDE 
PERCENT NITROGEN & INERTS - 
VOLUME% * MOISTLRECOFR M!3LW= MASS FRAC 

36.40 1.00 18.00 6.55 

6 .00  0.64 44 .00  1 .68  

7 .20  0.64 32.00 1 .47  

- 

0.00 0.64 28 .00  0.00 

86.80 0 .64  28 .00  15.46 

AVERAGE M3L,EcuLAR WEIGHT = 25.15 
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Granite Asphalt Plant M u l t b e t a l  3 

Section 11: SAMPLE MMTME CAUxmn10N.S 

Dry gas meter, ini t ia l  reading E 685.815 CFT 

Dry gas meter, final reading 724.011 CFT 

Dry gas meter calibration factor = 1.000 

Meter volume uncorrected fo r  Temp & Press 

Barometric pressure at s i t e  = 30.22 in Hg 

Meter pressure (barometer + average del ta  H )  ?z 30.94 i n  Hg 

Average meter temperature during test P 65.6 DEG F 

Dry sample volume a t  standard conditions r 39.075 CFT 

38.196 CFT 

Section 111: STACK GAS CALCULATION 
- - Average stack temperature during test 

Percent moisture of stack gas 
Pi to 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 l o w  rate,  standard conditions = 

Volume of condensed water = 

.i 

- 
E 

- 
- 
- 

301.6 DEG F 

482 ml 

36.40 % 

0.85 

25.15 

64.35 FT/SEC 

90 Minute 

0.206 in 

108.2 % 

13.87 SQ FEET 

24046 DSCFM 
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Granite Asphalt Plant Multimetal 3 
,. -. 
.I' 

SECTION IV SUMMARY OF QZTANTI'ATIVE AWILYSIS 
AND EMISSION RATE OF TRACE METAZS 

Compound 

Arsenic 

Beryllium 

cadmium 

COPE= 
Mercury 

Nickel 

Lead 

Selenium 

zinc 

Manganese 

Mass (ug) 
11.29 

1.13 

2.26 

20.35 

2.96 

45.50 

5.65 

11.29 

188.81 

51.99 

anission rate (10-3 Ib/hr) 

< 0.92 

< 0.09 

< 0.18 

1.65 

0.24 

3.70 

< 0.46 

< 0.92 

15.33 

4.22 
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At, P o I l v l ~ ~  
t h e m c a '  Ana1ys.s 
fiesearcn h Tesv-q 

R o ~ o ~ i c s  

EUREM MBOMTQRIES, INC. 
COrDOrale Once Branch Oflice Envarornenia! 51ic.e: 

6790 FLORIN PERKINS ROAD 

TEL: 19161 381-7953 
FAX: 1916) 3814013 

12121 NORTHUP WAY. SUITE 212 

TEL: 12061 885-02w 
FAX. 12061 885-6162 

SACRAMENTO. CA 95828 BELLEVUE. WA 98005 T O r ' C 0 1 q y  
,! ("',".\, 
I , 
l., 

I v. - * 43 ' .  
FIELD TEST DATA FORM . I  

I I 
L. 

&n,.:L- :J. ?& ;/;I .-ti 3 - Date:  Test  No. 
S i t e :  

Nozzle I . D .  ::%-- D i a m e t e r  .-, O.?c& F i l t e r  No. hd!J;d+4(3) 
I - .  

I - 
I 
I 

I - F i n a l  - I n i t i a l  LEAK CHECKS: P i t o t  tubes -- 
- - I n i t i a l  - F i n a l  Sample t r a i n  -- 



AN POIIUIIOII 
t h e m c a :  Anaivsls 
heseacn  6 7esi::g 

Rowllc. '\. 

EUREM LABOMTORIES, INC. 
Cormrare Ohice: Branch OHice Environmcnta: Sl;oqer 6790 FLORIN PERKINS ROAD 

TEL: 19161 381-7953 
FAX: 1916) 3814013 

'12121 NORTHUP W A Y .  SUITE 212 

TE-. (2051 865-0284 
FAX 12061 885-6162 

/ SACRAMENTO. CA 95826 BELLEVUE. WA 98005 Tor*cology -.; 
V L  ' F.'. ; 

F I E L D  TEST DATA FORM 



RUN #3 

M e t a l s  - September 11, 1990 
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Calculation Data 
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Analytical Data 
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. .., 

METALS - EPA MULTIMETAL METHOD 

CLIENT : C. V . 5 e G  ASS-  
PROJECT: Grm\;i-& 
SAMPLING DATE: q / t ’ / ? D  
SAMPLE I.D.: Train 3 

Arsenic 

Beryllium 

0.1 

0.01 4 0 8 5 3  

Cadmium 

Chromium 

Copper 

N i c k e l  

Lead 

Selenium 

Zinc 

Manganese 

0.02 

0.02 

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

c1.06 

41.06 

c;l.sG 
6002 6.46 

4 -35- 15.446 

46.206 

d 3  

4 6  

iua.74 46.07 148.0 I 
51.99 33.72 I B. 27 

. O . O S ~ O  d o v  6 3.3b Mercury 0.001 a.q 6 
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0.103 0. l(i1 
0 .  00 1 0 . 0 (:I 1 
0. 096 0. OS6 
0. 096 0.096 
0.716 0. 715 
0.725 0.724 
C i .  147 0.145 
0.131 0. 131 
0.015 0 . c11 5 
0.012 0 . (:I 1 2 
0. 148 ci. 1 4 7  
I;. 155 0 .  155 
i i .  101 (:I . 1 1:) J 
0. l:ii:rS F89 !37$7 

0. 1 oz 

0. w t  
0. 716 
0.720 
0. lS9 
0.131 
0, 0 15 
0.012 
0.149 
0. 155 
i r .  102 
c:. C i Q ~  

PL= 5 
I V L ' 5  



APPENDIX C 

Beryllium D a t a  and C a l c u l a t i o n s  

c-1 
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FIELD BLANK 

Analytical Data 
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Granite Asphalt P1 a n t  Beryllium Field Blank 

SUMMARY OF QUANTITATIVE ANALYSIS 

Beryl 1 i urn Mass (ug) 

Beryl 1 i urn < 0.10 

NOTE: 'I<" = l e s s  t h a n  
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CLIENT : 

SAKPLING DXTE: 
PROJECT : &.r * A ‘ / .  

SELE I .D.  : Trcin G-’;.Jd a IL 

Arsenic 

B e r y l l i m  

CaL7,;iiLm 

Chror,Fum 

Copper 

Nickel 

Le+d 

Selenium 

Zinc 

Manarnes e 

0.1 

0 . 0 2  

0 . 0 2  

0.01 

0.1 

0.05 

0.1 

0.01 

0.01 

Mercur- 0,001 

. 
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RUN #I  

Beryllium - September 6, 1990 
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Calculation Data 
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Granite Asphalt Plant CARB 104 Train I 

Sample S.D.: G r a n i t e  Asphalt Plant B e r y l l i u m  1 

# 

1-5 
1-4 
1-3 
122 
1-1 
2-5 
2-4 
2-3 
2-2 
2-1 
3-5 
3-4 
3-3 

3-1 
4-5 
4-4 
4-3 
4-2 
4-1 
5-5 
5-4 
5-3 
5-2 
5-1 
6-5 
6-4 
6-3 
6-2 
6-1 

- -  
>-.L 

AVG 

Section I: Particulate Sampling ~ata 

point Delta Delta T T T T VAC F i l t e r  VEL 
P H S i .  i n  out T W *  (ms) 
0.60 
0.75 
0.80 
0.70 
0.60 
1.10 
1.10 
1.15 
0.97 
0.68 
0.90 
0.90 
0.92 
t . i 5  
0.75 
0.92 
1.00 
1.00 
0.90 
0.50 
0.45 
0.60 
1.00 
1.00 
0.45 
0.25 
0.30 
1.00 
1.30 
0.80 

0.68 
0.85 
0.90 
0.78 
0.68 
1.25 
1.25 
1.30 
1.10 
0.78 
1.00 
1.00 
1.05 
u . a j  
0.83 
4.05 
1.15 
1.15 
1.00 
0.56 
0.50 
0.68 
1.15 
1.15 
0.50 
0.28 
0.34 
1.15 
1.45 
0.85 

318.00 
320.00 
323.00 
320.00 
304.00 
321.00 
323.00 
322.00 
321.00 
305.00 
320.00 
320.00 
322.00 
jZI.00 
315.00 
320.00 
321.00 
317.00 
313.00 
296.00 
309.00 
312.00 
314.00 
314.00 
315.00 
308.00 
314.00 
314.00 
311.00 
308.00 

82.00 
79.00 
76.00 
75.00 
74.00 
74.00 
74.00 
73.00 
72.00 
73.00 
73.00 
72.00 
72.00 
73.00 
74.00 
75.00 
75.00 
75.00 
75.00 
76.00 
78.00 
77.00 
78.00 
77.00 
78.00 
79 .OO 
79.00 
79.00 
80.00 
82.00 

87.00 
88.00 
90.00 
91.00 
92.00 
92.00 
92.00 
93.00 
94.00 
95.00 
95.00 
95.00 
96.00 
97.00 
96.00 
96.00 
96.00 
96.00 
97.00 
97.00 
96.00 
97.00 
97.00 
97.00 
97.00 
91.00 
92.00 
94.00 
96.00 
97.00 

86.00 
86.00 
86.00 
87.00 
87.00 
87.00 
87.00 
88.00 
88.00 
88.00 
89.00 
89.00 
90.00 
90.00 
90.00 
90.00 
90.00 
91.00 
91.00 
91.00 
91.00 
91.00 
91.00 
92.00 
92.00 
91.00 
91.00 
92.00 
92.00 
92.00 

7.00 
6.00 
6.00 
6.00 
5.00 
7.00 
7.00 
7.00 
7.00 
5.00 
4.00 
3.00 

3.00 
3.00 
3.00 
3.00 
4.00 
3.00 
3 .OO 
2.00 
3.00 
4.00 
4.00 
2.00 
4.00 
4.00 
6.00 
7 .OO 
5.00 

3.00 

245.00 
256.00 
269.00 
274.00 
269.00 
285.00 
274.00 
258.00 
282.00 
292.00 
272.00 
263.00 
9&fi  = nn 
295 .OO 
284.00 
274.00 
268 .OO 
261.00 
261.00 
258.00 
259.00 
261.00 
261 .OO 
260.00 
260.00 
254.00 
257.00 
259.00 
265.00 
266.00 

56.1 
62.7 
64.5 
60.5 
56.1 
75.7 
75.5 
76.4 
70.7 
59.3 
68.4 
68.4 
6 9 - 3  
62.6 
62.8 
69.4 
71.6 
72.4 
68.8 
51.2 
48.6 
55.5 
72.3 
72.3 
48.6 
36.2 
39.5 
72.3 
82.5 
64.6 

0.80 0.91 315.37 75.97 94.30 89.53 4.53 266.93 63.83 
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G r a n i t e  Aspha l t  P l a n t  CARB 104 T r a i n  1 

"uAm 

D e l t a  P = S t a c k  gas velocity head a t  each  sarrple point (in. H20) 

~elta = Pressure differential acrofi6 o r i f i c e  m e t e r  (in. A20) 

Ts  = stack temperature (OF) 

T i  = Temperature of gas leaving condenser  (OF) 
T i n  = Dry gas m e t e r  inlet t e m p e r a t u r e  

Tout = Dry gas meter ou t l e t  t empera tu re  

Vac = S q l e  pump vacuum ( i n .  Hg) 

F i l t e r  Temp. = Tempera ture  of f ront -end  f i l t e r  enclosure (OF) 

VEL (FPS) = A c t u a l  s t a c k  velocity a t  each  sample point 

FIELD DATA SHEET 

VOLUME OF CONDENSED MDISTURJ2 

Impinger # Gross Tare  N e t  

1 
2 
3 

343 m l  100 ml 243 ml 
322 ml 100 ml 222 ml 

o m l  O m l  o m l  
4 238 gram 200 gram 38 .gram 

TOTAL CONDENSED MOISTURE 503 ml 

STACK GAS MOLEXKLAR WEIGHT 

E 6.00 
16.00 

E 0.00 
78.00 

- PERCENT CARBON DIOXIDE 
PERCENT OXYGEN - 
PERCENT CARBON MONOXIDE 
PERCENT NITROGEN & INERTS - - 

cOMp0"T VOLUME% M o 1 s m C o R R  * Mom = MASS m c  
m m  33.17 1.00 18.00 5.97 

CARBON DIOXIDE 6.00 0.67 44.00 1.76 

O X Y W  16.00 0.67 32.00 3.42 

CARBON bS3NOXIDE 0.00 0.67 28.00 0.00 

NITROGEN & INERTS 78.00 0.67 28.00 14.60 

AVERAGEMOLECULARWEIGHT = 25.75 
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Grani te  Asphalt P l a n t  CARB 104 h a i n  1 

.' - >  _j 

Section 11: SAMPLE VOLUME CALCULATIONS 
Dry gas meter, i n i t i a l  reading = 324.980 (SFT 

Dry gas meter, final reading = 364.705 CFT 

Dry gas meter c a l i b r a t i o n  f a c t o r  .= 1.000 

Meter volume uncorrected f o r  Temp & Press 

B a r m e t r i c  pressure a t  site - 
40.715 CFT - - 
30.32 in H g  

Meter pressure (barometer + average delta H )  = 30.65 in H g  

- 

Average meter temperature during t e a t  = 91.9 DEG F 

47.024 CFT - Dry sample volume a t  standard conditions - 

Section I T T :  STACT CnC LnZu"&T:Cx< 

Average stack tarrperature during tes t  - - 315.4 DEG F 

Volume of condensed water - 503 ml - 
33.17 % 

0.85 
Stack gas molecular weight 5 25.67 

- Percent moisture of s t a c k  gas - 
Pi to t  tube correct ion f a c t o r  - - 

65.43 FT/SEC 

90 Minute 

- Stack  gas ve loc i ty  a t  s t ack  conditions 

Duration of sampling - 

Percent i sokine t ic  v a r i a t i o n  E 97.9 % 

Stack flow r a t e ,  standard conditions = 

- 
- 

Nozzle diameter E 0.233 in 

Area of s t a c k  -_ - . -  E 13.87 Sg FEET 

25005 DSCFM 

F98 

c-9 



Granite Asphalt Plant  CARE 104 main I 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS 
AM, EMISSION RATE OF BERYLLIUM 

Ccmrpound 

Beryllium 

Mass (ug) Emission rate (10-3 l b / h r )  

< 0.10 < 0.01 

F99 
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Aor Poliut~or 
themca'  AnalyS!S 
hcsemcn 6 T e s i q  
Enwromenta! S1uo.e: 
ROOOIICS 

EUREM MBOMTORIES, INC. 
CorDorare Oftice: Branch O#!ce 6790 FLORIN PERKINS ROAD 

SACRAMENTO. CA 95828 
TEL: 1916) 381-7953 

12121 NORTHUP WAY. SUITE 212 

TEL: 12061 885-0284 
FAX 12061 885-61 62 

BELLEVUE. WA 98005 Tor~colcgy 

Pb,\.r r 3 9 . 3 2  
FIELD T'EST DATA F O R M  I 





Po~utior. 
t h e m r a !  A n a l y 5 ~ S  
h e s e ~ r r n  h Test:-g 

RDWICS 

EUREKA IABOMTORIES, INC. 
Corwrare Otirce: Branch OHxe Envlmrnenta! sl;o.e: 6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY, SUITE 212 

" 1' TEL: 19161 381-7953 TEL: 12061 885-0251 FAX: 1916) 381-4013 FAX. 12061 885-6162 
,r?, SACRAMENTO. CA 95828 BELLEVUE. WA 98005 Tor.cology 

I y . 3  6b> " FIELD TEST DATA F O R M  I 



METALS 
EPA MULTIMETAL METHOD - 

CLIENT : C . V  5 A 6  
PROJECT: GYM.: +& 
SAKPLING DATE: q / b / f J O  
S M L E  I .D. : Train I 

Arsenic 0.1 
0 . 0 0  I 
0 01 

0 02 

02 

0.01 

0.1 

0.05 

0.1 

C hrornium 0 

Cop?er 

Nickel 

Leed 

Selenium 

Zinc 

Manganese 

( ’. 
\ ‘  

0.01 

0.01 

Mercury 0.001 

Flos 
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Calibration Data 

'I. , '  
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. .  .. .: . O F E R A T O H  ' 
' :. . -DATE 
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.~ . '. , . . ' ., 2.i . .  

. . . . . . . . . .  ...) . .  . . . .  . . . . .  

TAMARA J E R O P I E  
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BE 
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. . . . . . . .  
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RUN #2 

Beryllium - Not complete due t o  plant  shutdown 

. 
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RUN #3 

Beryllium - September 11, 1990 

FllO 

c-21 
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Calculation Data 
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I 
Granite Asphalt  P l a n t  CARB 104 'h-ain 3 

Sample I . D . :  G r a n i t e  Asphalt Plant Beryllium 3 

Section I: Par t iculate  Sampling Data 

Point Delta D e l t a  T T T T VAC Filter VEL 
# 

1-5 
1-4 
1-3 
1-2 
1-1 
2-5 
2-4 
2-3 
2-2 
2-1 
3-5 
3-4 
3-3 
3-2 
2-i 
4-5 
4-4 
4-3 
4-2 
4-1 
5-5 
5-4 
5-3 
5-2 
5-1 
6-5 
6-4 
6-3 
6-2 
6-1 

AVG 

P 

1.50 
1.90 
1.70 
1.80 
1.50 
1.30 
2.10 
2.10 
1.70 
1.20 
1.20 
1.50 
1.50 
1.15 
G . i 5  
0.80 
0.90 
1.00 
0.85 
0.50 
0.45 
1.10 
1.10 
0.90 
0.75 
0.80 
0:50 
0.50 
0.35 
1.30 

H 

1.00 
1.30 
1;15 
1.25 
1.05 
0.90 
1.50 
1.50 
1.15 
0.83 
0.83 
1.05 
1.05 
0.80 
u.32 
0.55 
0.62 
0.69 
0.60 
0.34 
0.31 
0.76 
0.76 
0.62 
0.52 
0.55 
0.34 
0.34 
0.24 
0.90 

s 
306.00 
307.00 
305.00 
304.00 
302.00 
304.00 
307.00 
309.00 
308.00 
307.00 
308.00 
309.00 
309.00 
310.00 
3uo. 00 
309.00 
309.00 
308.00 
308.00 
303.00 
309.00 
310.00 
294.00 
294.00 
300.00 
305.00 
309.00 
311.00 
308.00 
302.00 

i 

76.00 
78.00 
76.00 
78.00 
79.00 
63.00 
62.00 
62.00 
63.00 
64.00 
65.00 
64.00 
65.00 
65.00 
67.00 

67.00 
67.00 
68.00 
68.00 
70.00 
69.00 
70.00 
71.00 
72.00 
74.00 
75.00 

'76.00 
77.00 
75.00 

67. oa 

in 

70.00 
71.00 
72.00 
74.00 
75.00 
77.00 
78.00 
78.00 
79.00 
79.00 
90.00 
80.00 
65.00 
65.00 
67.00 
67.00 
67.00 
67.00 
68.00 
68.00 
70.00 
69.00 
70.00 
71.00 
83.00 
84.00 
84.00 
84.00 
84.00 
88.00 

out 

70.00 
69.00 
70.00 
70.00 
70.00 
71.00 
71.00 
71.00 
72.00 
72.00 
72.00 
72.00 
73.00 
74.00 
74.00 
74.00 
75.00 
75.00 
76.00 
76.00 
76.00 
77.00 
77.00 
77.00 
77.00 
77.00 
78.00 
78.00 
79.00 
79.00 

2.00 
10.00 
10.00 
10.00 
4.00 
3.00 
4.00 
4.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.170 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
3.00 
3.00 
3.00 
2.00 
3.00 
2.00 
2.00 
2.00 
4.00 

Tanp- 
257.00 
257.00 
257.00 
275.00 
275.00 
269 .OO 
261  .OO 
265.00 
261  .OO 
263.00 
261 .OO 
260.00 
266.00 
. 7-11 .nn 
270.00 
274.00 
269.00 
274.00 
272 .OO 
280.00 
279.00 
275.00 
271,OO 
270.00 
272.00 
272,OO 
274.00 
275.00 
282.00 
283.00 

(=s) 
88.4 
99.5 
93.5 
96.8 
88.4 
82.2 

104.5 
104 .1  

94.1 
79.1 
78.3 
87.5 
88.2 
??.? 
62.3 
64.3 
68.1 
71.9 
66.4 
51.0 
48.4 
75.6 
75.6 
68.4 
62.5 
64.6 
50.7 
51.0 
42.7 
82.2 

1.16 0.80 305.80 69.77 74.80 74.07 3.43 269.67 75.58 

F112 

C-23 



Granite Asphalt Plant CARE 104 Train 3 

"CLATURE 

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

Ts = Stack temperature (OF) 

Ti = Temperature of gas leaving condenser (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 filter enclosure (OF) 

VEL (FPS) = A c t u a l  

Impinger # 

1 
2 
3 
4 

STACK 

C o M p O m  

mm 
CARBON DIOXIDE 

OXYGEN 

CARBON WOXIDE 

NITRaGEN & INERTS 

stack velocity at each sample point 

FIELD DATA SHEET 

VOLUME OF CONDENSED WISTUFE 

Gross Tare Net 

300 m l  100 ml 
276 ml 100 ml 

200 ml 
176 m l  ~ 

104 ml O m l  104 ml 
211 q a m  200 gram 11 gram 

TOTAL CONDENSED MOISTURE 491 ml 

GAS MOLECUTAR WEIGHT 

6.00 
= 16.00 

0.00 

- PERCENT CARBON DIOXIDE - 
PERCENT OXYGEN 
PER- CARBON MONOXIDE - - 

78.00 - PERCENT N I T R E E N  & INERTS - 
VOLUME% * Mo1sTuREcoRR * m m  = MASS FRAC 

33.81 1.00 18.00 6.09 

6.00 0.66 44.00 1.75 

16.00 0.66 32.00 ' 3.39 

0.00 0.66 28.00 0.00 

78.00 0.66 28.00 14.46 

AVERAGE~LE~LARWEIGHT = 25.68 
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Granite Asphalt P l an t  CAF3 104 Wain 3 

Section 11: SAMPLE VDLUME CALCULATIO”S 

~ r y  gas m e t e r ,  i n i t i a l  reading = 724.500 CFT 

~ r y  gas meter, final reading != 762.495 CFT 

Dry gas meter c a l i b r a t i o n  f a c t o r  5 1.000 

Meter volume uncorrected f o r  Temp & Press E 44.996 CFT 

Barometric pressure a t  site E 30.22 in Hg 

M e t e r  pressure (barometer + average delta H )  = 30.47 in Hg 

Average meter temperature during test E 74.4 DEG F 

44.590 CFT - Dry sample volume a t  standard conditions - 

ZELtiGG iii; .sr.&-A m. WUMJIrn 

305.8 DEG F 

491 ml 

- - Average s tack  temperature during test 

Volume of condensed water - - 
Percent moisture of s t ack  gas 

P i t o t  tube correc t ion  factor 

33.81 % 

0.85 

- - 

25.60 - Stack gas molecular weight - 
Stack gas v e l o c i t y  a t  s tack  conditions - - 79.74 FT/SEC 

Duration of sampling 

Nozzle diameter 

Percent i s o k i n e t i c  v a r i a t i o n  

Area of s tack  

Stack flow rate, standard conditions 

- - 90 Minute 

0.206 in 

97.7 % 

- - 
- - 

13.87 SQ FEET - - 
- - 30378 D S W  

F114 
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Granite Asphalt P l a n t  CARB 104 h a i n  3 

/-.\ 

SECTION Tv SUMKARY OF QTANTITATFJE ANU.YSIS 
AND EMISSIrn RATE OF BERYLLIUM 

Mass (ug) Emission rate (10-3 l b / h r )  

0.10 < 0.01 

F115 
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Air Po~ul#on 
themfca' Analysis 
hesemcn E. l e s ~ ! ; . ~  
Environrnenia,  SI^^.^^ 
ROWllCS 

EUREKCl LABOMTORIES, INC. 
Corwrare Onrce. Branch OHice 6790 FLORIN PERKINS ROAD 

SACRAMENTO. C A  95828 

FAX: 1916) 381-4013 

12121 NOATHUP WAY,  SUITE 212 

BELLEVUE. W A  98005 lOr.CoICqy TEL: 19161 381-7953 E L :  12061 885-0284 
FAX' 12061 885-6162 

I Q . =  FIELD TEST DATA FORM I '  



At? PolI"1,or 
Chem\:a: Anaws~s  
hesearcn 6 Test ?; 

t U H t M  l4lBB~~COl?lES, INC. 
Cormrare Ohce Branch Othce Environmenia! Siua.er 

6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY. SUITE 212 howllcs 
SACFIAMENTO. CA 95826 6ELLEVUE. WA 98005 70r~colog,~ 

TEL: 19161 381-7953 TEL. 12061 885-0284 
FAX: 19161 381-4013 FAX: I2061 885.6162 

F I E L D  TEST DATA FORM 

Final - - LEAK CHECKS: Pitot tubes -- Initial 

Sample train -- Initial Final 



Analytical Data 
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METALS - EPA MULTIMETAL METHOD 

PROJECT: 6mr:L& 
SAMPLING DATE : 9/12/ 9 9 
SAMPLE-I.D.: Train 3 

- COMPOUND D/L To'i$l 
f + R  l-p P* 

PPm 
v 

Arsenic 0.1 

0.01 

0.02  

0.02 

0.01 

0.1 

0 05 

0 1  

0 01 

0.01 

# * P O  I 

Cadmium 

Chromium 

Copper 

Nickel 

Lead 

Selenium 

Zinc  

i 

Manganese 

Mercury 0.001 

F121 
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Calibration Data 
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, .  OFERATOR 
' . ' ,' DATE 

. HATCH 
. . . . . .  - 

FROGRAM it,' 

, 8 . 3 2 :  

e .  e88 
b 

TAFlARCl JEROPIE 
10-24-Si:I 
FE 

Ee 

. .  . . .  
I.. 

..... ....... .*.. 
. . . .  

. -. : 

' .  I 

. .  . . . . .  . .  . :, ; 

. .  
. .  . .  READ1 NGS 

. .  

. .  . .  . .  

., .. 

. .  
..... ... 

. .  

.. , . ,  
.;. : 

:.:., ; 
-1 . . .  . .  

i 

. .  

. . .  

. . .  . . . .  . .  .. . A  

. I . . .  . 

. .:.. , . :.. . 
. .  
. . .  
. .  

.: . .  

. ; . -  , . .  . . . .  
~ ',. . .  . . . . .  ..... 

. ,  . . . .  

" :  ' -l .,' 
. .  



APPENDIX 0 

Chromium Data and Calculations 

0- I 
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FIELD BLANK 

Analytical Data 

F126 

D-2 



Gran i t e  .. .. 
:. I .... 

Asphal t  P1 an t  Chromium & 

SUMMARY OF 

Hexavalent Chromium F i e l d  

QUANTITATIVE ANALYSIS 

B1 an k 

Chromi um 
~~ 

Mass (us) 

Chromium 

Hexavalent Chromium 

< 1.20 

< 2.00 

NOTE: "<" = less than 

F127 
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CLIENT : 
PROJECT: GCadh 

Arsen ic  

Berylliua 

Cackiurn 

>-, Chroniun  

. .  
0.1 

0.01 

0.02 
c a 0 b  ' 

-. 

2 h s L L  4b2-L a & l l a ?  

Copper 0 . 0 1  

N i c k e l  

Leed 

\ 

.)- - 0.1 

0.05 

Se len ium 0 . 1  

Z inc  

Man gan e s e 

Mercury 

3 F ,  , crtL 

0.01 

0.01 

. 
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RUN #1 

Chromium - September 5,  1990 
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Calcu la t ion  Data 
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G r a n i t e  Asphalt P l a n t  CARB 425 train 1 
r': '.-. 

Sample I.D.: Granite Asphalt plant CARE 425 chromium & H e m r d e n t  c!hrmiwn 1 

Section I: P a r t i c u l a t e  Sampling Data 

Point  D e l t a D e l t a  T T T T VAC F i l t e r  VEL 
# 

1-5 
1-4 
1-3 
1-2 
1-1 
2-5 
2-4 
2-3 
2-2 
2-1 
3-5 
3-4 
3-3 - 
3-2 
3-1 
4-5 
4-4 
4-3 
4-2 
4-1 
5-5 
5-4 
5-3 
5-2 
5-1 
6-5 
6-4 
6-3 
6-2 
6-1 

AVG 

P 

1.50 
1.40 
1.00 
0.85 
0.70 
1.50 
1.50 
1.40 
1.00 
0.75 
1.20 
1.10 
1.10 
0.80 
0.45 
0.55 
0.70 
0.55 
0.45 
0.20 
0.20 
0.18 
0.25 
0.10 
0.10 
0.09 
0.05 
0.05 
0.05 
0.05 

B 

1.60 
1 -50 
1.10 
0.99 
0.76 
1.60 
1.65 
1.65 
1.10 
0.82 
1.30 
1.20 
1.20 
0.88 
0.48 
0.60 
0.76 
0.60 
0.48 
0.22 
0.22 
0.20 
0.27 
0.11 
0.11 
0.10 
0.10 
0.10 
0.10 
0.10 

S i 

299.00 77.00 
303.00 60.00 
306.00 56.00 
307.00 55.00 
290.00 57.00 
309.00 56.00 
310.00 56.00 
310.00 56.00 
309.00 59.00 
304.00 60.00 
310.00 61.00 
312.00 60.00 
311.00 60.00 
310.00 61.00 
215.00 65.00 
296.00 65.00 
303.00 64.00 
303.00 65.00 
304.00 60.00 
295.00 61.00 
305.00 64.00 
306.00 66.00 
301.00 67.00 
300.00 68.00 
279.00 71.00 
296.00 71.00 
299.00 73.00 
297.00 74.00 
297.00 74.00 
297.00 75.00 

in 
77.00 
78.00 
80.00 
81.00 
82.00 
84.00 
85.00 
85.00 
85.00 
85.00 
85.00 
87.00 
88.00 
89-00 
85.00 
85.00 
87.00 
89.00 
89.00 
90.00 
89.00 
91.00 
92.00 
91.00 
90.00 
89.00 
90.00 
90.00 
90.00 
90.00 

o u t  

76.00 
77.00 
77.00 
77.00 
78.00 
78.00 
79.00 
79.00 
79.00 
80.00 
80.00 
81.00 
81.00 
82.00 
83.00 
83.00 
84.00 
84.00 
84.00 
85.00 
85.00 
86.00 
86.00 
86.00 
86.00 
87.00 
87.00 
87.00 
87.00 
88.00 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.00 
3.00 
3.00 
3.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Temp. 
216.00 
247 - 00 
261.00 
261.00 
251 .OO 
255.00 
261.00 
260.00 
260.00 
248.00 
271.00 
264.00 
254.00 

256 00 
261 00 
260 00 
255 
252 
260 
258 
263.00 
251.00 
251.00 
254.00 
262.00 
261.00 
256.00 
256.00 
260.00 

271.00 

(ms) 
90.2 
87.1 
68.9 
67.3 
61.3 
89.8 
89.8 
86.3 
73.4 
63.6 
80.2 
76.7 
76.7 
65.5 
49.3 
54.5 
60.8 

00 54.6 
00 49.4 
00 32.9 
00 32.9 

31.1 
36.8 
23.3 
23.3 
22.1 
15.4 
16.3 
16.4 
16.4 

0.66 0.73 299.43 63.90 86.60 82.40 2.13 256.53 53.74 
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Granite Asphalt P l an t  CARE 425 t r a i n  1 

NOMENCLATURE 

D e l t a  P = Stack gas velocity head a t  each sanple point (in. E O )  

D e l t a  H = Pre6Sure d i f f e ren t i a l  across  o r i f i c e  meter ( i n .  H20) 

Ts = Stack tfsuperature (OF) 

Ti = Tempereture O f  gas leaving condenser (OF)  

T i n  = Dry gas meter inlet  tanpera ture  

Tout = Dry gas meter o u t l e t  temperature 

Vac = Sample pump vacuum ( i n .  Hg) 
F i l t e r  Temp. = Temperature of front-end 'filter enclosure (OF) 

VEL (FPS) = A c t u a l  s t ack  ve loc i ty  a t  each sample point 

FIELD DATA SHEET 

Inpinger # 

1 
2 
3 
4 

STACK 

CARaON DIOXIDE 

mQ!N 

CARBON KONOXIDE 

" Ef INERTS 

VOLUME OF CONDENSED MOISTURE 

Gross T a r e  N e t  

384 ml 100 ml 
300 ml 100 ml 

284 ml 
200 ml 

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

TOTAL CONDENSED MOISTURE 491 ml 

GAS MOLECULAR WEIGHT 

PERCENT CARBON DIOXIDE 
~ 

PERCENT OXYGEN 
PERCENT CARBON MONOXIDE 
PERCENT NITROGEN 6 INERTS 

WLUME% MOISTURECORR * 
40.98 1.00 

5.50 0.59 

12.50 0.59 

0.00 0.59 

82.00 0.59 

s= 5.50 
12.50 

E 0.00 
= 82,OO 

m m  = 

- - 

MASS FRACTION 

18.00 7.38 

44.00 1.43 

32.00 2.36 

28.00 0.00 

28.00 13.55 

AVERAGEXOLECULARWEIGET = 24.72 
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Granite Asphalt Plant CARE 425 train 1 

Section 11: SAMPLE VOLUME CAIKULATIESS 

Dry  gas meter, i n i t i a l  reading I= 235.036 CFT 

Dry gas meter, final reading E 268.795 CFT 
Dry gas  meter cal ibrat ion factor sz 1.000 

Meter volume uncorrected for Temp & Press 5: 33.759 CFT 

Barometric pressure a t  s i t e  - - 30.29 in' Hg 
Meter pressure (barometer + average de l t a  H )  = 30.45 in Hg 

Average meter temperature d u r i n g t e s t  = 84.5 DEG F 

Dry sample volume a t  standard conditions t 32.808 CET 

Section 111: STACK GAS CALCULATION 

Average stack temperature during t e s t  . .  = 299.4 DEG F 

Volume of condensed water - 491 ml - 
Percent moisture of stack gas 

P i t o t  t u b e  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 

40.98 % 

0.85 

24.63 

62.60 FT/SEC 

72 Minute 

0.206 in 

102.0 % 

13.87 SQ FET 

21423 DSCFM 
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Granite Asphalt Plant CARB 425 t r a i n  1 

SECTION IV SUMMARY OF QUANTITATIVE ANALYSIS AND 
EMISSION RATE OF CHRcxmJM AND EEXAvALENT c3Rml-m 

Compound Mass (W Emission rate (10-3 lb/hr) 
chrcnaium 34.20 2.95 

Hexavalent Chromium < 2.00 < 0.17 
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Field Data 
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EUREM UBOMTORIES, INC. 
Corwrare Once: h c c h  Oflice 

6790 FLORIN PZRKINS ROAD 

TEL: 191 61 381 -7953 
FAX 1916! 381-4013 

12121 NORTHUP W A Y .  SU:TE 212 

TE-. 12061 885-02&: 
FAX. 12061 885.6162 

SACRAMENTO. CA 95826 BELLEVUE. WA 98095 

FIELD TEST DATA F O R M  



EUREM MBOMTORIES, INC. 
Coroorare Ohice: Branch OHice 

6790 FLORIN PERKINS ROAD 12121 NOATHUP WAY. SUITE 212 - _ -  . .. ~~ 

SACRAMENTO. CA 95826 GELLEVUE. WA 98005 
TEL: I9161 381-7953 
FAX: 1916) 361-4013 

TEL. 12061 885-0284 
FAX 12061 885-6162 

PJ FIELD TEST DATA FORM 

Site: c YO*> ‘t 4 A S p I W  

, 

9 / ~ / 4 3  Test No. ct3,~+~[1, Date: - 
Nozzle I.D. rcl Diameter * l o b  A-- Filter No. &+. (I) 

LEAK CHECKS: Pitot tubes -- j Sample train -- 
- Initial Final 

Initial Final 



Air Pollution 
themca! Analys,s 
hesexcn L lesi!,q 

ROWI~CS 

EUREM LCIBOMTORIES, INC. 
Corwrare Ohrce: Bracch OHlce Enviromnenla! Stcome. 1212! NORTHUP WAY, SUITE 212 

TEL. 12061 885-02ed 
FAX. 12061 885-6162 

6790 FLORIN PERKINS ROAD 

TEL: 191 61 381 -7953 
FAX: 1916) 381-4013 

SACRAMENTO. CA 95826 BELLEVUE. WA 98005 Tor*cology 
rv& L o l l , , l r d  ' Y 4 " .  

5,\!U\ & 7 r 
FIELD TEST DATA FORM 

I , 
C;-"Lc,+S - Test No. D a  t e : ylL-/? ' Site: GYa,:+ ASpLM- 

Nozzle I . D .  G /  Diameter -. , 2 0 6  ~ i i t e r  NO. C h a  I. 
LEAK CHECKS: Pitot tubes -- Initial 

- 
- Final - - F i n a l  - Initial I Sample train -- 



Analytical Data 
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METALS - EPA MULTIMETAL METHOD 

CLIENT : C . v . s  8 6 

SAMPLING DATE: q / s / q O  
PROJECT: 

SAMPLE I.D.: T r a i n  I 

0.01 Bery l l ium 

Cadmium 

Copper 

N i c k e l  

Lead 

Selenium 

Zinc  

Manganese 

0.02  
6 , 0 0 6  

0.02  

0.01 

0.1 

0.05 

0.1 

0.01 

.o.  01 

- >- 

Mercury 0.001 

0, OOT 
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METHOD orlz 425- 

BLANK 
STAhlDARD I 
STANDARD 2 

. .. -_ 

c .LZC 0 .  occ' y;, 

c .rlc 7 0.005 ppm 
6. c i i  0.0 I O  ppm 

I SAMPLE I.D. 

D-17 
. . - - .- ..__ .. 
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Cal i brati on Data 
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OPERGTOi? 
DATE 
BATCH 

FROGRAM 9 

i .cis2 

. . . . . .  
A 
B 
s 

.. .  .... . - 

B .800 

/-- . . . . . . . .  .. -7- 

.. 

B.BBB0 CONCENTRATION mg/l 0.0228 
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RUN # 2  

Chromium - September 7, 1990 

D-22 
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t a l  cul a t i o n  Data 
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Granite Asphalt CARB 425 Train 2 
.. -\ 
- j  

Sample I .D. :  Granite Asphalt Plant CARB 425 C h r d u m  h Hexvalent Chromium 

Section I: Particulate Sampling D a t a  

Point Delta Delta T T T T VAC Filter VEL 
# 

1-5 
1-4 
1-3 
1-2 
1-1 
2-5 
2-4 
2-3 
2-2 
2-1 
3-5 
3-4 
3-3 
3-2 
3-1 
4-5 
4-4 
4-3 
4-2 
4-1 
5-5 
5-4 
5-3 
5-2 
5-1 
6-5 
6-4 
6-3 
6-2 
6-1 

AVG 

P H S i in out Tanp. (FPS) 
0.57 0.63 307.00 81.00 66.00 65.00 5.00 260.00 53.9 
0..70 0.78 310.00 77.00 68.00 65.00 11.00 249.00 59.6 
0.73 0.82 310.00 76.00 69.00 66.00 11.00 261.00 60.5 
0.65 0.74 311.00 76.00 70.00 66.00 9.00 269.00 57.4 
0.60 0.68 307.00 75.00 71.00 66.00 8.00 273.00 55.1 _ _  - 
0.68 0.76 312.00 74.00 72.00 67.00 11.00 246.00 58.7 
0.80 0.90 311.00 71.00 72.00 67.00 12.00 259.00 63.7 
0.82 0.92 313.00 70.00 73.00 67.00 11.00 264.00 64.2 
0.65 0.74 315.00 71.00 73.00 68.00 8.00 277.00 57.4 
0.60 0.68 310.00 73.00 73.00 68.00 7.00 276.00 55.2 
0.80 0.90 314.00 73.00 73.00 68.00 11.00 271.00 63.8 
0.88 1.00 314.00 71.00 73.00 68.00 12.00 267.00 66.9 
0.90 1.00 313.00 70.00 74.00 68.00 11.00 276.00 67.4 

~ ~ 

0.85, 0.95 310.00 71.00 74.00 69.00 11.00 275;OO 65.7 
0.75 0.84 302.00 72.00 74.00 69.00 9-00 273.00 61.7 
1.00 1.10 310.00 72.00 75.00 69.00 12.00 276.00 71.3 
1.00 1.10 309.00 71.00 75.00 69.00 11.00 276.00 71.1 
1.10 1.20 309.00 70.00 75.00 69.00 12.00 274.00 74.8 

~ - . . - . . . 
1.10 1.20 309.00 70.00 76.00 70.00 12.00 274.00 74.8 
0.95 1.05 304.00 71.00 76.00 70.00 11.00 273.00 69.6 
1.00 1.10 309.00 72.00 76.00 70.00 12.00 281.00 71.5 
1.10 1.20 311.00 71.00 76.00 71.00 12.00 278.00 74.7 
1.20 1.35 312.00 70.00 77.00 71.00 12.00 273.00 78.2 
1.20 1.35 311.00 69.00 77.00 71.00 12.00 286.00 78.2 
1.10 1.20 308.00 70.00 77.00 72.00 11.00 282.00 74.8 
0.90 1.00 307.00 72.00 76.00 72.00 12.00 268.00 67.6 
1.10 1.20 309.00 72.00 76.00 72.00 12.00 267.00 74.3 
1.15 1.30 310.00 71.00 77.00 72.00 13.00 278.00 76.4 
1.10 1-20 309.00 71.00 77.00 72.00 12.00 274.00 74.7 
1.00 1.10 296.00 71.00 77.00 72.00 12.00 271.00 71.2 

0.90 1.00 309.40 72.13 73.93 68.97 10.83 270.90 67.14 

D-24 
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Granite Asphalt CARB 425 Train 2 

l m E N C L A T u R e .  

Delta P = Stack gas velocity head a t  each sample pint (in. H.20) 
Delta H - Pressure differential across o r i f i c e  meter ( i n .  H20) 

Ts = Stack temperature (OF) 

T i  = Temperature of gas leaving condenser (OF) 

T& = Dry gas meter inlet temperature 

Tout = Dry gas meter o u t l e t  temperature 

Vac = Sample pwnp vacuum ( i n .  Hg) 
F i l t e r  Temp. = Temperature of front-end f i l t e r  enclosure (OF) 

VEL (ITS) = Actual 

Impinger # 

1 
2 
3 
4 

STACK 

CaMPoNENT 

WiTER 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

N I T "  h INERTS 

stack ve loc i ty  a t  each sample point 

FIELD DATA SKEET 

VOLUME OF CONDENSED MOISTURE 

Gross Tare N e t  

310 ml 100 ml 
300 ml 100 ml 

210 ml 
200 ml ~ ~ 

O S  O m l  o m l  
204 gram 200 gram 4 gram 

TOTAL CONDENSED MOISTLTRE 414 ml 

GAS mLF,cuLAR WEIGHT 

PERCENT CARBON DIOXIDE 
PERCENT OXYGEN 

0.00 
82.00 

- - - PERCENT CARBON MONOXIDE 
PERCENT NITROGEN & INERTS - 
VOLUME% * M O I S ~ C O R R  MOm = MASS FRAC 

32.37 1.00 18.00 5.83 

5.50 0.68 44.00 1.64 

12.50 0.68 32.00 2.71 

0.00 0.68 28.00 0.00 

82.00 0.68 28.00 15.53 

AVERAGEMDLECDLARWEIGHT = 25.70 

D-25 
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Granite Asphalt CARB 425 h a i n  2 

,I 

Sec5on 11: S9MpLE VDLJME 1 CALCULATIONS 

Dry gas meter, initial reading = 385.189 Ca 

Dry gas meter, f i na l  reading = 424.635 CFT 

Dry gas meter calibration factor  = 1.000 

Meter volume uncorrected f o r  Temp & Press = 39.446 CET 

Barometric pressure a t  s i t e  P 30.32 in Hg 
M e t e r  pressure (barometer + average d e l t a  H )  = 31.12 k~ Hg 

Average meter temperature during test si 71.5 DEG F 

40.140 Ca - - Dry sample volume a t  standard conditions 

Section 111: STACK GAS CALCULATION . 

309.4 DEG F - - Average stack temperature during test  

Volume of condensed water 

Percent moisture of stack gas 

0.85 

25.75 

- Pi to t  tube correction factor  - 
Stack gas molecular weight - - 
Stack gas velocity a t  stack conditions - - 65.60 ET/SEC 

Duration of sampling c 72 Minute 

- 0.206 in Nozzle diameter - 
Percent i so i i ae t i c  variation = 103.0 % 

Area of stack - - 13.87 SQ E'EET 

Stack flow ra te ,  standard conditions s= 25953 DSCFM 

I 



Granite Asphalt CARB 425 h a j n  2 

,-7 
1 ;  

~ 

SECTION ?X SUMMARp OF QUANTITATIVE ANALYSIS AND 
EMISSION RATE OF c"M AND HEXAVALENT CHRCNIUM 

cowomd Mass (ug) Emission rate (10-3 l b / h r )  

Chrcrmium 0.22 0.10 

Hexavalent Chromium 4.20 0.36 

D-27 
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Field Data  

. -  

. I 
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ANI Pollullor 
Chernca' AnalysbS 
h e s e x n  5 ?csi.n+ 

EUREM MBOMTORIES, INC. 
Corcorare Onice: Branch OHice Enviro!mema! Siuo.er 

6790 FLORIN PERKINS ROAD 1212! NORTHUP WAY, SUITE 212 Fi0301!CS 

SACRAMENTO. CA 95826 BELLEVUE. WA 98005 7o~~colcq,  
I ,  .. : .j  

,... TEL: 19161 381-7953 TEL: I2061 883-0284 
FAX. 12061 883-6162 FAX: 19161 3814013 

pa,, 7 3 0 . 3  a 
FIELD.TEST DATA FORM 

L).!? B UA '5- 

s t i c k  3 v:;!d 
94 

'L 'ID Sire: ~ r n ; ! : ; ~  A~~!,J.,F 1)Jp-t Date: q h l q o  CLr3- (2) I .  Test N ~ .  
r!w- 



EUREM MBOMTORIES, INC. 
Cormrare OHJce: Branch Othce 

6790 FLORiN PERKINS ROAD 
SACRAMENTO. CA 95826 

TEL: 19 161 38 1 -7953 

12121 NORTHUP WAY. SUITE 212 
BELLEVUE. WA 98095 

TEL: 12061 883-0284 
. - .  FAX: 19161 381-4013 FAX. r206i 885-6162 

CIUhlz) 
Si te :  <,.o,,:+Z & , P L L t  p 2 - t  - Date :  q/?/?$ Test NO. 

N o z z l e  I.D. E /  Diameter O . z < >  F i l t e r  No. C h ~ ~ ~ ~ j  
LEAK CHECKS: P i t o t  t u b e s  -- I n i t i a l  

I - - 
- F i n a l  - 



EUREM klBOMTORIES, INC. 
Corwrare Otfice: Branch, OKxe 

6790 FI ORlN PFRKINS ROAD 12121 NORTHUP WAY. SUITE 212 - .. . _ _  - ~ .~ .- ~- 
SACRAMENTO. CA 95826 BELLEVUE. WA 98005 

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

TEL: 12061 885-02W 
FAX. 12061 885-6162 

FIELD TEST DATA FORM 
I 

GXCn iz) - Date: q171q' Test No. Site: 6*0>:+, .  )Lk,!....t pC1.a- 
Nozzle I.D. E l  Filter No. c ~ ? m  (2) - Diameter c\333 - - - Final LEAK CHECKS: Pitot tubes -- Initial 

Final - Sample train -- Initial I 
! 



J 

Analytical Data 

i 
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METALS 
- EPA MULTIMETU METHOD 

CLIENT : C.v .3  % h S 0  
PROJECT: S T * I \ : ~  
SAMPLING DATE: 9 / 7 / 7 0  
SAMPLE I .D. : Train 2 

Arsenic 0.1 

0.01 

0.02 

0.02 
0 .  Oob 

Beryllium 

Cadmium 

Copper 

Nickel 

Lead 

S e 1 e nium 

Zinc 

Manganese 

01 

1 

05 

1 

01 

01 

( !  

Mercury 0.001 

0 . 0 0  5 
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1 I 

I I 

I I 
- ;- 

. 

. 1 I 
I 1 I 

c 

I I I 

I I I 
I 

M E T H O D  BLANK 0.0009 

2 

Did you reoezkr to i n c l u d e  QA data? ,  duplicate?, blank?, spike recoverJ7, 

& t e e i o n  k t s 7  ~hm YOU! 

F158 
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METHOD CA-L k j 4  

I SAMPLE LD. 

0-35 



Calibration Data 

.. 
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(1 

0 
0 
m 
m 

P .  

m 
0 
R 
b. 

P! 
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APPENDIX E 

Polycyclic Aromatic Hydrocarbons Data and Calculations 

E-1 

F163 



FIELD BLANK 

Analytical Data 
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. .. 
? , .  

i, Granite Asphalt Plant Polycyclic Aromatic Hydrocarbons Field Blank 

SUMMARY OF QUANTITATIVE ANALYSIS 

Compound Mass (ug) 

Napthal ene < 1.5 

Acenaphthylene < 1.5 

- 

Acenapthene 

F1 uorene 

Phenanthrene 

Anthracene 

< 1.5 

< 1.5 

< 1.5 

< 1.5 

Fluroanthene < 1.5 

Pyrene < 1.5 
L..i 

Benz(a)anthracene < 1.5 

C h rys en e < 1.5 

Benzo(b)fluoranthene < 1.5 

Benzo(k)fluoranthene C 1.5 

Benzo (a) pyrene < 1.5 

Benzo(ghi )peryl ene < 1.5 

Dibenz(ah)anthracene < 1.5 

Indeno( 1,23-cd)pyrene < 1.5 

NOTE: "<" - less than 

F165 
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. 
ARB METHOD 429 POLYCYLIC AROEIATIC HYDROCARBONS 

UNIT: 
MATRIX: A X  . 

SAMPLE ID. 
TAL( Target Analyte ) 

A 
Naphthalene 

Acenaphthylene 

Acenaphthene 

F1 uorene 

Phenanthrene I 

Anthracene 

F1 uoranKhene 

Pyrene 

Benz(a)anthrccene 

Chrysene 

6enzoib)fluoranrhene 

Genzo(k)fiuoranthene 

Benzo(a)pyrene 

Benzo(gh1)peryiene 

Dibenz(ahJanrnracene 

Inaeno(l,23-~c/pyrene 

AID 

I 
I 
I 
I 
I 
I 
I 
I 
I 

, -  

SURROGdTE/SP I KE REV0VEP.Y 

I IPQL , 
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Polycylic Aromatic Hydrocarbons - September 10, 1990 

. 
F167 

E-5 



Calcu la t ion  Data  
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Granite Asphalt P lan t  PAHs 1 ,". 
: \  .- 

Sample I . D . :  GRANITE ASPHALT PLANT CARB 429 PAHS 1 

Section I: P a r t i c u l a t e  Sampling Data 

Point Delta Delta T T T T VAC F i l t e r  VEL 
# P H S i in o u t  Temp. (FPS) 

1-5 
1-4 
1-3 
1-2 
1-1 
2-5 

1 .40  
0.95 
0.82 
0.90 
0.62 
0 .75  
0.90 
0.90 
0.70 
0 .60  
0 .90  
1.00 
1.00 
0 .86  
0.75 

1 .30  
0 .86  
0 .78  
0 .83  
0 .58  
0.68 

260.00 50.00 67.00 
284.00 57.00 68.00 
281.00 58.00 70 .00  
290.00 58.00 71 .00  
297.00 59.00 73 .00  
306.00 60.00 72 .00  

68.00 10 .00  
68.00 10.00 
68.00 9.00 

269.00 81.5 
263.00 
256.00 
291.00 

68.3 
63.3 
66 .7  
5 5 . 6  
61.5 
67.7 
67.7 
5 9 . 7  
54 .9  

~ ~ ~ . .  .... 
68.00 9.00 
68.00 8.00 
69.00 9.00 
69.00 10 .00  

290.00 
274.00 
263.00 
260.00 
259.00 
257.00 
256 .00  
256.00 
257.00 
258.00 
259.00 
258.00 
256.00 
256.00 
258.00 
260.00 
258.00 
262.00 
261.00 
263 .00  
263.00 

2-4 
2-3 
2-2 

0 .83  
0 .83  
0 .65  

313.00 60.00 74 .00  
313.00 60.00 74 .00  
313.00 61.00 75 .00  

69.00 10 .00  
70.00 9.00 
70 .00  8.00 
70 .00  10.00 
71.00 10.00 
71 .00  10.00 

2-1 
3-5 
3-4 

0 .55  
0 .83  
0 .92  

301.00 61.00 76 .00  
304.00 61.00 76 .00  
302.00 61.00 76.00 

67.3 
70 .9  
7 1 . 0  
66 .0  

3-3 
3-2 
3-1 

0.92 305.00 62.00 78 .00  
0.80 
0 .70  

307.00 62.00 78 .00  
280.00 63.00 78.00 
315 .00  64.00 78.00 

72.00 10.00 
72 .00  10.00 
72.00 10.00 
73.00 10.00 

6 0 . 5  
75 .O 
69.9  

4-5 
4-4 
4-3 
4-2 

i. i o  
0 .95  
1 .20  
0 .90  

0 .86  
1 . 1 0  
0.62 

320 .00  63.00 78.00 
314 .00  62.00 80.00 
316.00 62.00 8 O ; O O  
283.00 63.00 81.00 
312 .00  63.00 82.00 
310.00 63.00 82.00 
310.00 63.00 82.00 
311.00 64.00 83.00 
307 .00  64.00 84.00 
311.00 67.00 83.00 
311.00 67.00 84 .00  

74 .00  10 .00  7 0 . 3  
67 .9  
60 .6  
74 .8  

74 .00  10 .00  
74 .00  8.00 4-1 

5-5 
5-4 

0 .75  0 .50  
0 .70  
0 . 8 5  
0.80 

1.10 
1 .30  

~ ~ ~ . .  
75.00  10 .00  
75 .00  11.00 
76 .00  11 .00  
77 .00  11.00 

81 .2  
81.2 
81.3 
77.9 

5-3 i .30 
5-2 
5-1 
6-5 

1 .30  
1 . 2 0  
0 .90  

0 .80  
0 .80  
0 .60  

~~ _ _  .. 
77.00 11 .00  
78.00 9.00 
7 8 . 0 0  9.00 
79 .00  10 .00  

263.00 
262.00 
264.00 

67 .6  
69.1 
7 4 . 7  
77.7 
67.2 

6-4 0 .94  
1 . 1 0  0 .74  
1 . 2 0  0 .80  
0.90 0.60 

0 . 6 3  
6-3 
6-2 
6-1 

309.00  66.00 85.00 
303.00 66.00 85.00 
300.00 67.00 84.00 

79.00 10.00 
79.00 9.00 

263.00 
262.00 

AVG 0.97 0.78 303 62 7 8  73  9.7 263 6 9 . 6  

F169 

E-7 



Granite Asphalt Plant PAI-s 1 

Nok.IENcLATuRE 

-1- P = Stack gas velocity head at each sample point (in. R20) 

Delta H = Pressure differentiOa1 across orifice meter (in. H20) 

Ts = Stack temperature (OF) 

Ti = Temperature of gas leaving condenser (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 frontlend filter enclosure (OF) 

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

FIELD DATA SHEET 

VOLUME OF CONDENSED MOISTURE 

Inpinger # Gross T a r e  Net 

1 
2 
3 
4 

CoMpONENT 

WATER 

440 m l  100 ml 348 ml 
382 ml 100 ml 282 ml 

o m l  O m l  O m l  
211 gram 200 gram 11 gram 

TGTAL CONDENSED MOISTLTRE 6 4 1  ml 

\ 
I 

STACK GAS MOE.x)LECULAR WEIGHT 

9.00 PERCENT CARBON DIOXIDE - 
E 8.00 

0.00 
PERCENT OXYGEN 
PERCENT CARBON MONOXIDE - 
PERCENT NITROGEN & INERTS E 83.00 

VOLUME% * MOISTURE CORR * MOLWT = MASS FRACTIO 

- 
- 

33.12 1.00 18.00 5.96 
ULRBON DIOXIDE 9.00 0.67 44.00 2.65 
OXYGEN 8.00 0.67 32.00 1.71 
CAR.EON FDNOXIDE 0.00 0.67 28.00 0.00 

. NITRCGEN & =TS 83.00 0.67 28.00 15.54 

AVERAGEM3LECULARWEIGRT = 25.07 
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G r a n i t e  Asphalt Plant  PAHs 1 

Section 11: SAMPLE VOLUME CALCULATIONS 

Dry gas meter, i n i t i a l  reading 511.214 CFT 

Dry gas meter, f i n a l  reading 570.835 CFT 

Dry gas meter ca l ib ra t ion  f a c t o r  I= 1.000 

Meter volume uncorrected for T-mp & Press E 59.621 CFT 

30.32 i n  H g  

Meter pressure (barometer + average del ta  H )  = 31.03 in H g  

Average meter temperature during tes t  5 75.3 DEG F 

- Barometric pressure a t  s i te  - 

60.069 CJ?T - - Dry sample volume a t  standard conditions 

' Section 111: STACR GAS CALCULATION, 

Average s tack  temperature during tes t  !a 302.9 DEG F 
Volume of condensed water 

Percent moisture of s tack  gas 

P i t o t  tube correct ion f a c t o r  

Stack gas molecular weight 

Stack gas ve loc i ty  a t  s t a c k  conditions 

Duration of sampling 

Nozzle diameter 

Percent i sok ine t i c  v a r i a t i o n  

Area of s tack  

Stack f l o w  r a t e ,  standard conditions 

641 ml 

33.12 % 

0.85 

25.80 

69.57 FT/SEC 

120 Minute 

0.206 in 

109.6 % 

13.87 SQ FEET 

27375 DSCF'M 
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Granite Asphalt Plant PAHs 1 

SECTION IS? SUMMARY OF QUANTITATIVE ANALYSIS 
AND EMISSION RATE OF PAHS 

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

Naphthalene 1970.00 118.49 

Acenaphthylene < 1.50 < 0.09 

Acenaphthene < 1.50 < 0.09 

Fluorene 16.00 0.96 

Phenanthrene 25.00 

Anthracene < 1.50 

Fluoranthene < 1.50 

w e n e  < 1.50 

Benzo(a)anthracene < 1.50 

~ -~ 
1.50 

< 0.09 

< 0.09 

< 0.09 

< 0.09 

Chrysene < 1.50 < 0.09 

Benzo(b)fluoranthene < 1.50 < 0.09 

Benzo(k)fluoranthene < 1.50 

Benzo ( a )pyrene < 1.50 

Benzo(g,h,i)p&rylene < 1.50 

Dibenzo(a,h)anthracene < 1.50 

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

< 0.09 

< 0.09 

< 0.09 

< 0.09 

< 0.09 
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p. I 

1.0 EUREKA MBOMTORIES, INC. 
Cormrare O k e :  Branch Oflice 

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

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

BELLEVUE. WA 98005 
TEL: 12061 885-0284 
FAX. 1206) 885.6162 

FIELD TEST DATA FORM 

ox I I :  

Nozzle I . D .  ZGL Diameter 0.206 F i l t e r  Ho. PAusi l )  
LEAK CHECKS: 

- 
Id 3 - & p  

F i n a l  

: 9 ~ -  51). 2 I 3- Sample train -- I n i t i a l  Y F i n a l  

- P i t o t  tubes -- I n i t i a l  Y - 
~ ~ , & ~ &  1p-Y L D . * 0 5 ~ F d - 1 D A  9 

i 



EUREM MBOMTORIES, INC. A U  Pollullor. 
thernca .  Analysis 
h e s e x c h  6 Tes1:Zg 

Corwrare Ofice Branch OHice Enviranmenia! 5wo.e 
6790 FLORIN PERKINS ROAD 12121 NORTHUP WAY. SUITE 212 ROmI ICS . .  

SACRAMENTO. CA 95826 ? > -  . .  
n ~21.5 TEL: 19161 381-7953 

:,,;, EELLEVUE. WA 98005 
TEL: 12061 885-0284 .~ 'I"- "- FAX: 19161 3814013 FAX. 12Mj 885-6162 

FIELD ~ E S T  DATA F O R M  

To*~cology 

I Nozzle I.D. D i a m e t e r  0 . ~ 0 6  F i l t e r  Ho. Pbfl 
I 

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

i Sample  t r a i n  -- I n i t i a l  - F i n a l  

LEAK CHECKS: P i t o t  t u b e s  -- 
- 



i 
. i  

Air Pollu~tor. 
themoca: ~ n a ~ ~ ~ , ~  
f i e s e a m  & ~ e ~ ~ : ~ ~  

ROWIICS 
T O Z C D I ~ ~ ~  

EUREM MBOMTORIES, INC. 
Cormrare Oltce: Branch OHce Envlromenla! ~ l ~ ~ , ~ ~  12121 NORTHUP WAY. SUITE 212 

BELLEVUE. WA 98005 
TEL: 12061 885-0284 
FAX. 12061 885-61 62 

6790 FLORIN PERKINS ROAD 
SACRAMENTO. CA 95826 

TEL: 19161 381-7953 
FAX: 1916) 3814013 

FIELD TEST DATA,FORH 

'IME 



Analytical Data 
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. 
AK6 METHOD 429 POLYCYLIC AROElATIC HYDROCARBONS 

UNIT: f i y  
MATRIX: /$if ‘ 

F178 
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C a l i b r a t i o n  Data 

.. 
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Calibration Rcport 

Title: CIRB E l K O  429 I D  F l E  
hlibratcd: 900415 08:35 

Files: )C0380 >C0382 )C0378 )COY83 )CON4 )to186 >C0387 

tampound 20.00 50.00 50.00 80.00 80.00 120.00 160.00 
RF RF ff ff RF E RF 

bphthalene-d8 
Naphthalcne 
2-~ethylnnphthalcne-d10 
kcnapiht henc-dl0 
Accnaphthylenc 
Rccnaphthcnc 
Fluorene 
Phenanthrene-dl0 =-  

Phenan t hrcnc 
hthraccnc 
Fluoranthcnc 
Pyrcnc 
Bcnzo(a)an thraccnc-dl2 
Benzo(a)anthraccne 
Chryscnc-dl2 
Chrysene 
Benzo(b)fluoranthcnc 
knzo(k)f luor anthcnc 
Benzo ( a  Ipyrenc 
Indeno(l,2,3-cd)pyrcne 
Dibenz(a,h)anthracenc 
Benzo(g,h,i)pcrylenc 

- - - - - - - 
1.21409 1.13187 1.34576 1.14081 1.11955 .95550 1.05496 
.E0384 .E610 .71124 .66338 .63861 .60754 .72478 

1.48175 1.41388 1.33795 1.17956 1.16471 1.01317 1.12157 
.93983 .E7042 .E3240 .?597? .73939 .69996 .E4730 
1.07961 1.04781 .99382 .919b6 .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 

1.78300 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 1.9836 
1.317E 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 

- - - - * - - 

. . ~  - - - - - * 
. ~ . .  ~ 

~~ 
~~ - 

1.73778 1.65695 1.55768 1.40527 1.38071 1.23059 1.39794 

- - - - - - - 

- - 
RRT RF 

- - 
.E46 1.13751 
.963 .70079 

1.090 1.24466 
1.119 .E1272 
1.197 .96592 

1.345 1.29892 
1.350 1.30912 
1.526 1.48099 

1.748 1,08068 
1.753 1.49655 

1.760 1.48349 
1.993 1.77339 
2.002 1.68620 
2.086 1.68803 
2.534 1.57733 
2.553 1.46357 
2.665 1.48681 

- - 

- - 

1.560 1.50968 

- - 

- 
10.739 
9.804 

11.639 
10.290 
9.014 

11.666 
11.886 
11.958 
11.949 
7.752 
8.301 

7.421 
10.215 
9.431 
8.551 
9.243 
7.326 
12.856 

- 

- 

- 

' )  

i , 



L.. 

C a l i b r a t i o n  Check Report  

T i t l e :  l€TH[D 429 ID F I L E  
C a l i b r a t e d :  900415 08:35 

Check Standard Data F i l c :  ) W 2  
l n j c c t i o n  Ti=: 900920 19:35 

Cnmpound -- -___________--_--- 
Haph tha Ienc-dB 
Haphthalcnc 
2-tic t hy lnaph  t ha Ienc-d l0  
Acenaphthcnc-dlO 
k e o a p h t h y l t n c  
k e n a p h t h c n e  
F luo rene  
Phenant h rcnc -d l0  
Phenan th rcnc  
h th raccne 
F luo ran t  henc 
Pyrcnc 
Bcnzo(a )anthraccnc-d12 
Benzo (a  )an t hraccne 
C h r p n e - d l 2  
C h r y x n e  
Benzo(b)f luoranthcne 
Lnzo(k  ) f  luoranthenc 
m z o ( a ) p y r c n c  
Indcno( l ,2  ,>-cd)pyrcnc 
Dibenz(a,h)anthracene 
Benzo(g,h, i)pcrylcne 

- 
ff E XDiff Calib k t h  - --- __--- --- --_----- 
- - - Average 

- - - Avcragc 

1.13751 1.34167 17.95 Average 
.?no79 - - Average 

1.14466 1.27865 1.n Average 
,81272 .)8450 3.47 A K r a g c  
.96592 .9433j 2.34 A K r a g c  

- - - b e r a g e  
1.29892 1.28165 1.33 Avcragc 
1.30912 1.32903 1.52 Average 
1.48099 1.48516 .28 Avcragc 
1.50968 1.48257 1.80 Qvtrage 
1.08068 - - Average 
1.49655 1.37489 8.13 Gvcragc 

1.48349 1.37489 7.32 Average 
1.77339 1.55411 12.37 Gveragc 
1.68620 1.49133 11.56 Average 
1.68803 1.37281 18.67 Averagc 
1.5i733 1.53591 2.63 Average 
1.46357 1.33124 9.04 Average 
1.48681 1.38687 6.72 Avcragc 

- - - Average 

___---------------------- __-__- -_---- i__--- --I-- -------_ 
,,.T - Response Fac to r  f r o o  d a i l y  standard f i l e  a t  50.00 ug /d  
! .: '. ,: .t - Average Rc5ponsc F a c t o r  fro0 I n i t i a l  & l i b r a t i o n  

3 i f f  - 
F187 
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RUN # 2  

P o l y c y c l i c  Aromat ic  Hydrocarbons - September 10, 1990 
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Calculation D a t a  
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Granite Asphalt Plant CARB 429 P X s  2 

I ., 

Sample I.D.: GRANITE ASPHALT CARE 429 PAHS 2 

Section I: Particulate Sampling bta 

Point Delta Delta T T T T VAC Filter VEL 
i in out T a n p .  ( P S I  P H S # 

1-5 
1-4 
1-3 
1-2 
1-1 
2-5 

.~ -~ 2-4 
2-3 
2-2 
2 -1  
3-5 
3-4 
3-3 
3-2 
3- 1 
4-5 
4-4 
4-3 
4-2 
4-1 
5-5 
5-4 
5-3 
5-2 
5-1 
6-5 
6-4 
6-3 
6-2 
6 - 1  

AVG 

0.90 
1.20 
1.10 
0.85 
0.68 
0.75 

;I. 00 
0.96 
0.74 
0.78 
0.90 
1.00 
1.00 
0.90 
0.71 
1.00 
1.20 
1.15 
1.10 
0.95 
1.10 
1.25 
1.25 
1.25 
1.15 
0.95 
1.10 
1.25 
1.20 
1.00 

1.01 

0.64 
0.84 
0.78 
0.60 
0.48 
0.53 
0.70 
0.68 
0.52 
0.55 
0.63 
0.70 
0.70 
0.64 
0 .51  
0.70 
0.83 
0.80 
0.76 
0.65 
0 - 7 8  
0.86 
0.86 
0.86 
0.80 
0.65 
0.76 
0.83 
0.83 
0.70 

0.71 

317.00 76.00 86.00 
316.00 71.00 87.00 
318.00 68.00 89.00 
315.00 71.00 91.00 
313.00 73.00 93.00 
316.00 76.00 94.00 
303.00 74.00 94.00 . ...- 
301.00 74.60 95.00 
312.00 75.00 95.00 
310.00 77.00 97.00 
312.00 80.00 96.00 
310.00 75.00 96.00 
312.00 77.00 95.00 
309.00 77.00 96.00 
297.00 78.00 96.00 
298.00 83.00 95.00 

~~ ~. 
310.00 63.00 96.00 

~~ ~. 
314.00 62.00 96.00 
307.00 62.00 97.00 
307.00 63.00 97.017 
317.00 63.00 97.00 
313.00 63.00 98.00 
315.00 65.00 99.00 
318.00 66.00 101.00 
320.00 67.00 103.00 
320.00 66.00 102.00 
314.00 67.00 103.00 
315.00 68.00 IOL.OO ~. ~- 
297.00 67.00 104.00 
305.00 70.00 105.00 

311  7 1  97 

84.00 
84.00 
85.00 
86.00 
86.00 
87.00 
88.00 
88.00 
88.00 
89.00 
90.00 
89 * 00 
90,oo 
90.00 
90.00 
91.00 
91.00 
91.00 
91.00 
92.00 
92.00 
92.00 
93.00 
93.00 
94.00 
95.00 
95.00 
96.00 
96.00 
96.00 

90 

4.00 
6.00 
6.00 
5.00 
5.00 
5.00 
6.00 
6.00 
6.00 
5.00 
5.00 
6.00 
6.00 
6.00 
5.00 
6.00 
6.00 
7.00 
7.00 
6.00 
7.00 
7.00 
7.00 
7.00 
7.00 
6.00 
7.00 
8.00 
8.00 
7.00 

6.2 

238.00 
248.00 
255.00 
265 .OO 
274.00 
278.00 
266.00 
265.00 
265.00 
264.00 
262.00 
262.00 
265.00 
265.00 
266.00 
268.00 
267.00 
269.00 
269.00 
269.00 
271.00 
272.00 
273.00 
276.00 
276.00 
287.00 
285.00 
286.00 
275.00 
2 8 1  .oo 

269 

69.1 
79.8 
76.5 
67.1 
59.9 
63.1 
72.2 - 
70.7 
62.5 
6 4 . 1  
68.9 
72.5 
72.6 
68.8 
60.6 
72.0 
79.5 
78.0 
75.9 
70.6 
76.4 
81.3 
81.4 
81.5 
78.3 
71.2 
76.3 
81.4 
78.8 
72.3 

72.8 
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Granite Asphalt P l a n t  CARB 429 PA% 2 

NOMENCLATURE 

D e l t a  P = Stack gas ve loc i ty  head a t  each sample point (in. U O )  

Delta H = Pressure d i f f e r e n t i a l  across o r i f i c e  meter ( i n .  H20) 
Ts = Stack temperature (OF) 

T i  = Temperature of gas leaving condenser (OF) 

Tin = D r y  gas meter inlet temperature 

Tout = Dry gas meter o u t l e t  temperature 

Vac  = Sample pump vacuum ( i n .  Hg) 

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

VEL (FTS) = A c t u a l  s tack  ve loc i ty  a t  each sample po in t  

FIELD DATA SHEET 

VOLUME OF CONDENSED MOISTURE 

3npinger # Gross Tare N e t  

1 
2 
3 
4 

452 ml 100 ml 352 ml 
498 ml 100 ml 398 ml 

o m l  
215 gram 

o m l  o m l  
'200 gram 15 gram 

TOTAL CONDENSED MOISTURE 765 ml 

STACK GAS MOLECULAR WEIGHT 

COMWNENT 

WATER 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

N I T F "  h INERTS 

9.00 
8.00 
0.00 
83.00 

- - - PERCENT CARBON DIOXIDE 
PERCENT OXYGEN 
PERCENT CARBON MONOXIDE 
PERCENT NITROGEN & INERTS - 
VOLUME% * MOISTURE CORR * MOUJT = MASS FRAC 

39.13 1.00 18.00 7.04 

9.00 0.61 44.00 2.41 

8.00 0.61 32.00 1.56 

0.00 0.61 28.00 0.00 

83.00 0.61 28.00 14.15 

AVERAGE M 0 L F . m  W!3IGHT I= 25.16 

- - - - 
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Granite Asphalt Plant CARE 429 PAH6 2 

Section 11: SAMPLE VOLUME CALCULATIONS 

571.565 GT 

Dry gas meter, f i n a l  reading I= 628.718 GT 

- ~ r y  gas meter, i n i t i a l  reading - 

Dry gas meter cal ibrat ion fac tor  E 1.000 

Meter volume uncorrected for Temp & Press 57.153 GT - - 
Barometric pressure a t  s i t e  - - 30.32 i n  Hg 
Meter pressure (barometer + average de l ta  H )  - - 30.77 in Hg 

93.5 DEG F - - Average mete? temperature during t e s t  

Dry sample volume a t  standard conditions - 55.228 CFT - 

Section XII: STACK GAS 

Average stack temperature during t e s t  

Volume of condensed water 

Percent moisture of stack gas 

P i to t  tube correction fac tor  

Stack gas molecular weight 

Stack gas velocity a t  stack conditions 

Duration of sampling 

Nozzle diameter 

Percent isokinet ic  variation 

Area of stack 

Stack flow ra te ,  standard conditions 

311.0 DEG F 

765 ml 

39.13 % 

0.85 

25.10 

72.77 FTfSEC 

120 V k u t e  

0.206 i n  

107.8 % 

13.87 SQ FEET 

25573 DSCFM 
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Granite Asphalt Plant CARB 429 PAHS 2 
. .  

j :  
\.. ' ' ._., 

SECTION lT SUMMARY OF QUANTITATIVE ANALYSIS 
AND EMISSIaN RAT% OF PAHS 

Compound 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Fyrene 

Benzo(a)anthracene 

1890.00 

< 1.50 

< 1.50 

17.00 

29.00 

< 1.50 

< 1.50 

1.60 

< ' 1.50 

Emission rate (10-3 

115.50 

< 0.09 

< 0.09 

1.04 

1.77 

< 0.09 

< 0.09 

0.10 

< 0.09 
Chrysene < 1.50 < 0.09 

Benzo(b)fluoranthene < 1.50 < 0.09 
Benzo(k)fluoranthene < 1.50 < 0.09 
Benzo (a)pyrene < .  1.50 < 0.09 

(. 

Benzo(g,h,i)perylene < 1.50 < 0.09 
Dibenzo(a,h)anthracene < 1.50 < 0.09 
Indeno(l,2,3-cd)pyrene < 1.50 - <  0.09 
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Po~lullor 
Cnemca. A W B ~ S , ~  
hesear;?. b 7csl.-I: 

hODoiics 

EUREKA MBOMTORIES, INC. 
Cornorare Ohrce. Branch 0H:ce Environmen;a' s:io.e: 

6790 FLORIN PERKINS ROAD 
SACRAMENTO. CA 95828 

TEL: 19161 381-7953 TEL. 12061 885-0284 .A 

FAX. 19161 381-4013 FAX 12061 885-6162 

12121 NORTHUP WAY. SUITE 212 

j BELLEVUE. WA 98005 lo.~cologu 

FIELD TEST DATA FORM I 

. - I n i t i a l  - F i n a l  Sample  t r a i n  -- 



EUREKA LABOMTORIES, INC. 
Cormraie Ohice. Branch Oflice 

6790 FLORIN PERKINS ROAD 12i21 NORTHUP WAY. SUITE 212 - _ .  ~~ ~ 

SACRAMENTO. CA 95826 
TEL. 19161 381-7953 
FAX 1916) 3814013  

BELLEVUE. WA 98005 
TEL. 12061 883-02W 
FAX. 12061 885-6162 

F I E L D  TEST DATA FORM 

Nozzle I.D. & L  D i a m e t e r  d * 7 0 b  F i l t e r  N o .  /%ds 2 

LEAK CHECKS: P i t o t  t u b e s  -- 
- 

I n i t i a l  F i n a l  

- F i n a l  Sample t r a i n  -- I n i t i a l  



. 

Analytical Data 
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SURROGATE/SPIXE RE’/OVE?Y 
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Calibration Data 
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C a l i b r a t i o n  Report  

T i t l e :  PRB HEMOO 429 I D  FILE 
L l i b r a t c d :  900415 08:35 

File,: )CO3BO )C0382 ) to378 
RF ff 

Ndpht h a l c n t - d 8  
Hephthalcnc 
2-Re thy lnaphthalcne-d l0 
ficcnapht hcne-dl0 
ficcnaphthylenc 
Rcenaphthene 
F l u o r t n c  
Phcnanthrent-d1O 
Phenanthrene 
Anthracenc 
F luoranthcnc 
Fyrcnc 
Eenro ( a  )an t h r a c t n t - d l 2  
Eenzo(a )anthracene 
Chryscne-dl2 
Chryscnc 
Brr,zo(b)f luoran thene 
B e r ~ r o ( k ) t I u o r a n t h t n t  

. Genro(a)pyrcne 1, 
' ' Indcno(l,2,3-cd)pyrene 

Dibcnz(a,hlanthracenc 
6enzo(g,h, i ) pe ry l cne  

to383 )C0384 KO386 
RF RF ff 

- - - - - - - 
1.21409 1.13187 1.34576 .14081 1.11955 .95550 1.05496 
.80384 3 6 1 0  .71124 .66338 .63861 .60754 .E478 

1.48175 1.41388 1.33795 .17956 1.16471 1.01317 1.12157 
.93983 .E7042 .83240 .75977 ,73939 .69996 .84730 

1.07961 1.04781 .99382 .91966 .E9291 .83578 .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 1.05>51 1.00311 .98209 1.22883 
1.67047 1.60e35 1.52736 1.45235 1.43517 1.28879 1.49337 

1.63916 1.57476 1.49822 1.46292 1.42096 1.29505 1.49J37 
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.C1249 1.56872 1.98786 
1.31775 1.55565 1.49082 1.64889 1.59260 1.65706 1.77852 
1.28718 1.43992 1.39705 1.56665 1.56157 1.55004 1.39259 
1.29621 1.55890 - 1.62836 1.15519 1.62046 1.62178 

- - - - - - - 

- - - - - - - 

- - - - - - - 

- - - 
.E44 1.13751 10.739 
.963 .70079 9.804 

1.090 1.24466 13.639 
1.119 .e1272 10.290 
1.197 .96592 9.014 

1.34) 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 
2.066 1.68803 8.551 
2.534 1.57733 9.243 
2.553 1.46357 7.326 
2.665 1.48681 12.856 

- - - 

- - - 

- - - 

; 3, 

<.& - Avcragc Paponse Factor 

:RSD - Percent Relat ive Stendard D e v i a t i o n  
F795 
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Naph tha 1 cnc-d8 
Napht halcnc 
2-Hcthylnaphthalcnc-dl0 
kcnapht hcne-dl0 
k c n a p h  t hy 1 cnc 
kenaphthena 
Fluorene -~ 

Phenanthrene-dl0 
Phenanthrene 
Anthraccne 
Fluoran thcnc 
Pyrcnc 
6enzola)~nthraecnc-d12 
Senzo(a)anthracene 
Chryscne-dl2 
Ulrpenc 
Btnzo1b)f Iuoranthenc 
Benro1k)f luoranthcnc 
Btnro ( a  Ipyrene 
lndcno (1,2,3-cd)pyrcnc 
DI bcnz ( a  .h) an thracenc 

- - 
1.13751 1.34167 
.70079 - - - 

1.24466 1.27065 
.81272 .78450 
.96592 -.94333 

1.29892 1.28165 
1.30912 1.32903 
1.48099 1.48516 
1.50568 1.48257 
1.08068 - 
1.49655 1.37689 

1.48349 1.37489 
1.77339 1.55411 
1.68620 1.49133 
1.68803 l.3nE1 
1.57733 1.53591 
1.46357 1.33124 

- - 

- - 

- h e r a g e  
17.75 Average 
- Average - k r a q e  
2.73 Average 
3.4) Fwcragc 
2.34 Ovcragc 
- k c r a g e  
1.13 Avcrage 
1.52 Average 
.2E Average 

1.80 Average - h e r a p e  
8.11 CNcragc - Gveragt 
7.32 Averagc 
12.57 Avcrage 
11.56 Average 
18.67 Avcragc 
2.63 Average 
9.04 herage 

Brnzo(g,h, i)pcrylcnc 1.48681 1.38687 6.Z Avcrage 

i , 

F196 
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' iff - 
&rage Rcspon5t Fatior from Initial Calibration 

E-34 Oiftermct fron original average or cur= 
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RUN #3 

Polycyclic Aromatic Hydrocarbons - September 10, 1990 
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Granite Asphalt Plant CARB 429 PAHs 3 
,--. 
f '. , .  . . ,  

Sample I.D.:GRANITE ASPHALT CARB 429 PAHS 3 

Sect ion I: Particulate Sampling Data 

Point  Delta Delta T T T T VAC Filter VEL 
It P H S i i n  o u t  Temp. (ms) 

1-5 0.58 0.40 310.00 75.00 98.00 99.00 3.00 220.00 55.0 
1-4 0.66 0.48 311.00 66.00 98.00 97.00 10.00 250.00 58.7 
1-3 0.66 0 .48  314.00 68.00 98.00 97.00 10.00 251.00 5 8 . 8  
1-2 0.62 0.45 313.00 69.00 98.00 96.00 10.00 261.00 5 6 . 9  
1-1 0.55 0.38 310.00 65.00 98.00 96.00 10.00 275.00 53.5 
2-5 0.66 0.48 322.00 68.00 99.00 97.00 10.00 281.00 59.1 
2-4 0.85 0.59 322.00 70.00 100.00 97.00 5.00 277.00 67.0 
2-3 0.85 0.59 318.00 71.00 102.00 97.00 4.00 275.00 66.9 
2-2 0.65 0.45 306.00 73.00 103.00 97.00 4.00 268.00 58.0 
2 -1  0.60 0.42 304.00 75.00 102.00 97.00 4.00 265.00 55.7 
3-5 0.80 0.55 315.00 63.00 101.00 97.00 4.00 266.00 64.7 
3-4 0.90 0.62 312.00 67.00 102.00 97.00 4.00 262.00 68.5 
3-3 0.95 0.66 315.00 66.00 103.00 97.00 5.00 263.00 70.6 
3-2 0.80 0.55 316.00 67.00 102.00 98.00 4.00 265.00 64.8 
3-1 0.75 0.52 309.00 68.00 103.00 98.00 4.00 270.00 62.4 
4-5 1.00 0.69 319.00 70.00 103.00 98.00 5.00 269.00 72.6 
4-4 1.00 ' 0 . 6 9  317.00 68.00 103.00 98.00 5.00 273.00 72.5 

', 4-2 1-10 0.76 312.00 71.00 104.00 98.00 5.00 277.00 75.8 
' 4 - 1  0.95 0.66 305.00 73.00 103.00 98.00 5.00 274.00 70.1 
'5-5 1.00 0.69 306.00 74.00 103.00 99.00 5.00 271.00 72.0 
5-4 1.20 0.83 309.00 71.00 104.00 9 9 - 0 0  5.00 281.00 79.0 
5-3 1.20 0.83 316.00 70.00 106.00 100.00 5.00 282.00 79.3 
5-2 1.20 0.83 319.00 69.00 106.00 100.00 5.00 283.00 79.5 
5-1 0.95 0.65 312.00 68.00 106.00 100.00 5.00 282.00 70.4 
6-5 0.65 0.45 312.00 72.00 105.00 100.00 4.00 282.00 58.2 
6-4 1.10 0.76 310.00 72.00 105.00 100.00 5.00 282.00 75.7 
6-3 1.10 0.76 314.00 71.00 105.00 100.00 5.00 282.00 75.9 
6-2 1.10 0.76 313.00 71.00 105.00 100.00 5.00 279.00 75.8 
6 -1  1.05 0.73 309.00 72.00 105.00 100.00 5.00 278.00 73.9 

AVG 0.89 0.62 313 70 102 98 5.5 271  67.6 

i 4-3 1-10 0.76 315.00 70.00 104.00 98.00 5.00 275.00 75.9 
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Granite Asphalt Plant  CARE 429 PAHs 3 I 

I 1 1  
-2 ' NOMENCLATURE ! 

wlta P = Stack gas veloci ty  head a t  each sample point (in. H20) 

Delta H = Pressure d i f f e ren t i a l  across or i f ice  meter ( i n .  820) 

Ts = Stack temperature (OF) 

T i  = Temperature of gas leaving condenser (OF) 

  in = Dry gas meter i n l e t  temperature 

Tout = Dry gas meter O u t l e t  temperature 

Vac = Sample pump vacuum ( i n .  Hg) 

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

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

FIELD DATA SHEET 

VOLUME OF CONDENSED MOIS!t'URE 

Inpinger # Gross Tare Net 

1 
2 
3 
4 

434 ml 100 ml 334 ml 
400 ml 100 ml 300 

O m l  O m l  o m l  
212 gram 200 q a m  12 gram 

:I 
TOTAL CONDENSED M O I S W  646 ml 

STACK GAS MOLECULAR WEIGH" 

PERCENT CARBON DIOXIDE 
PERCENT OXYGEN 

9.00 
R.00 _... 
0.00 
83.00 

- - - PERCENT CARBON MONOXIDE 
PERCENT NITROGEN & INERTS - 
VOLUME% MOISTURE CORR * MO LW  = MASS FRACTIO mMPorm 

mTER 36.43 1.00 18.00 6.56 

CARBON DIOXIDE 9.00 0.64 44.00 2.52 

OXYGEN 8.00 0.64 32.00 1.63 

CAFBON MONOXIDE 0.00 0.64 28.00 0.00 

NITROC;EN & INERTS 83.00 0.64 28.00 14.77 

AVERAGEMOLECULARWEIGHT = 25.48 
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Granite Asphalt P lan t  CARB 429 PAHs 3 

Section 11: SAMPLE VOLUME CALCULATIONS 

Dry gas meter, in i t ia l  reading 5 628.942 CFT 

683.820 CFT - Dry g a s  meter, f i n a l  reading - 
Dry gas meter ca l ib ra t ion  factor - 
Meter volume uncorrected f o r  Temp & Press  

Meter pressure (barometer + average delta H )  - 
Average meter temperature during tes t  

Dry sample volume a t  standard conditions - 

1.000 - 
- - 54.878 CFT 

Barmet r i c  pressure a t  s i te  = 30.32 i n  H g  

30.72 i n  H g  

100.3 DEG F 

- 

- - 
52.300 CFT - 

Section 111: STACK GAS CALCULATION 

- - Average s tack  temperature during tes t  

Volume of condensed w a t e r  - 
Percent moisture of s t a c k  gas 

P i t o t  tube correct ion f a c t o r  - 

Stack  gas molecular weight = 

S t a c k  gas ve loc i ty  a t  s tack  conditions 

Duretion of sampling - 

Nozzle diameter - 
Percent i sok ine t i c  va r i a t ion  - 
Area of s tack  - 
Stack  flow r a t e ,  standard conditions - 

- 
- - 
- 

- - 
- 

- 
- 

- 

- 

312.8 DEG F 

646 ml 

36.43 % 

0.85 

25.41 

67.57 FT/SEC 

120 Minute 

0.206 i n  

105.7 % 

13.87 SQ FEET 

24698 DSCF'M 

F201 

E-39 



G r a n i t e  Asphal t  Plant CARB 429 Pms 3 
\ 
i 

C o q m u n d  

Naphthalene 

Acenaphthylene 

Acenaphtheoe 

Fluorene 

Phenanthrene - 

Anthracene 

Fluorantheoe 

Pyrene 

Benzo (a ) anti-acene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo( a)py=ene 

Benzo( g, h, i)perylene 

Dibenzo (a, h)anthracene 

Indeno(l,2,3-cd)ppene 

SECTION TV SUMMARY OF 
AND PlISSION 

Mass (ug) 
1980.00 

< 1.50 

< 1.50 

18.00 

32.00 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

< 1.50 

QUANTITATIVE ANALYSIS 
RATE OF PAHS 

Emission rate (10-3 lb/hr) 

< 
< 

< 
< 
< 
< 

< 

< 
< 

< 
< 
< 
< 

123.40 

0.09 

0.09 

1.12 

1.99 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 
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EUREKA klBOOTORIESI INC. 
.. . 

Corwrare Once: Branch Office Envirmmenia: Siuo.e!. 
6790 FLORIN PERKINS ROdD 12121 NORTHUP WAY.  SUITE 212 f i O ! x l ~ C S  

SACRAt.!ENTO. CA 95826 
TEL: 19161 381-7953 
FAX:  1916) 381-4013 

BECLEVUE. W A  98005 
TEL: 12061 885-0284 
FAX.  12061 885-61 62 

F I E L D  TEST DATA FORM 

- 
Final - 
Final - 

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

i S a m p l e  t r a i n  -- I n i t i a l  



- 

Air Foflul~o~: 
Chemca! Anal,*S,S 
h e s e x c n  6 Trs~. ,?q 

RODOI~CS 

EUREM MBOMTORIES, INC. 
toroorare Ohrce Branch Once Environmcn!a:  SI;^.^: 6790 FLORIN PERKINS ROAD 

SACRAMENTO. CA 95828 
TEL: 19161 381-7953 
FAX: 19161 381-4013 

12121 NORTHUP WAY. SUITE 21i 
GELLEVUE. WA 98005 

TEL. 12061 8 8 5 . 0 ~ ~  
FAX- (2061 885-6161, 

i rox~colog,. _, 

I FIELD TEST DATA FORM I 
S i t e :  4roul t t  AS&& /la,+- D a t e :  

N o z z l e  I.D. f%L d- D i a m e t e r  8 206  

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

S a m p l e  t r a i n  -- I n i t i a l  

- 



Analytical Data 
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A R 6  EIETFOD 429 POLYCYLIC A R O N A T I C  H Y D R O C A R B O N S  

MATRIX: pif ’ 

T -  

S U R R O G A T E / S P l K E  FIE’IOVERY 
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Calibration Report 

Title: ARB EM00 429 ID FILE 
hl ibratcd: 900415 Oar35 

Files: )COI80 )C0382 )CO378 )to383 )E0384 )C0386 )COY87 

Compound 20.00 50.00 50.00 80.00 80.00 120.00 160.110 
Ri RF RF Rf RF 6 RF 

__________ _________ ------- ------- -----__ ------- -----_ --_--- -I___ 

Haph thal cne-d8 
Haph t ha lene 1.21409 1.13187 1.34576 1.14081 1.11955 .95550 1.05496 
2-tte thylnaphthaltne-dl0 .EO384 .75610 .71124 .66338 .63861 .60754 .?2478 
Cccenaphthenc-dlO - - - - - - - 
Acenaphthylcne 1.48175 1.41388 1.33795 1.17956 1.16471 1.01317 1.12157 
Acenaohthene .93983 .07042 .e3240 .75977 .73939 .69996 .E4730 

1.07961 1.04781 .99382 .91966 ,89291 -83578 .99184 Fluorcns 
Phenanthrene-dl0 
Fhenan thrcnc 1.50299 1.46274 1.37641 1.22249 1.19852 1.08949 1.23980 
knthracenc 1.52986 1.47263 1.37199 1.245)5 1.24035 1.09023 1.21345 

Fyrene 1.7A300 1.68662 1.56893 1.44858 1.3938) 1.26195 1.42485 
Benzo(a)anthracenc-d12 1.12941 1.10933 1.05849 1.05351 1.00311 ,96209 1.22893 
Eenzo (a )an thracenc 1.67047 1.60835 1.52736 1.45235 1.43517 1.2E879 1.49337 
Chry3enc-dl2 - - - - - - - 
Chr ysene 1.63916 1.57476 1.49822 1.46292 1.420$6 1.29505 1.49337 
Einzo(b\f luoranthene 1.75036 1.70565 1.67854 1.79378 1.78517 1.55618 2.14204 

EEnzola)pyrcnc 1.61997 1.68703 1.59130 1.73887 1.62249 1.5bEZ 1.98786 
lndeno (1,2,1-cd)pyrene 1.31775 1.55565 1.49082 1.64889 1.59260 1.65706 1.77852 
Dibcnz (a,h)an thracene 1.28718 1.48992 1.39705 1.56665 1.56157 1.55004 1.39259 
Eenzo(g,h, i lperylenc 1.29621 1.55890 - 1.62836 1.19519 1.62046 1.62178 

- - - - - - - 

- .  - - - - - - - ~~ 

F Iuoran thcnc 1.73778 1 . 6 ~ 5  i . m a  1.40517 1.38071 1.23059 1.39794 

Ecnzo (k) f 1 uoranthcnc 1.76417 1 . ~ 5 8 0  1.59199 1.67018 1.57093 1.49952 i.98oa3 

5- 
i 

- - 
R R T  RF L RSD ---_-- -_----- ----___ 
- - - 
-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 

1.526 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 7.326 

- - - 

- - - 

1.350 1.30912 ii.a86 

- - - 

-) 

2.665 i.4a68i 12.856 

RF - G w a g e  bsponsc Factor 

- Percent Relative Standard Ckvistion 

Page 1 of 1 
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t a l i b r a t  i on  thcck Report 

[heck 511 

T i t l e :  ARB KTHa 429 ID FILE 
Ca l i b ra ted :  900415 08:35 

$ 1  j Data F i l c :  )W82 
I n j c c t i o n  Tine: 900920 19:35 

Cnhpound ----____-___- ----. 
Haph t h a l  cnc-d8 
Haphthalcnc 
2-f lc lhylnaphthalene-dlD 
R x n a p h t  henc-dl0 
kcnaph t hy l cnc  
k c n a p h  t hcnc 
F l u o r c n t  
Phenant h renc -d l0  
Phcnan th rcnc  
P n t h r a - m c  
Fluorcn:henc 
Pyrcnc 
6enzo( a 1 anthracene-dl2 
Benzo(e1anlhraccne 
Chryscre-d l2  
Chryscne 

'. ':nzo(b!f luoranthcnc 
.. . . m z o ( k j f  luoranthcnc 

,cnzo(a)pyrenc 
lndcno f 1,2 ,3-cd)pyrcne 
D i bcn; (e ,h I an thracenr  
B:nzo(, ,n, i I p t r y l c n c  

- 
RF RF --- ------ - - 

1.13751 1.34167 
.70079 - - - 

1.24466 1.27865 
.E1272 .78450 
,96591 .94333 

1.29892 1.28165 
1.30912 1.32903 
1.48099 1.48516 

- - 

1.5096~1 1.48257 
1.08068 - 
1.49655 1.37489 

1.48349 1.37489 
1.77339 1.55411 
1.68620 1.49133 
1.68803 1.37281 
1.57733 1.53591 
1.46357 1.33124 
1.48681 1.38687 

- - 

% D i l l  b l i b  R c t h  

- FNcrage 
17.95 Average - Rueragc - Avcragc 

2.73 Average 
3.47 Clveragc 
2.34 Avcragc 
- Av t ragc  
1.33 Average 
1.52 Average 

.28 Average 
1.80 Average 
- Average 
8.13 &rage - Average 
7.32 Average 

12.37 Ruerage 
11.56 Average 
18.67 Average 
2.63 Averagc 
9.04 Avt ragc 
6.n Clveragc 

------ ---------- 

__----------_-____ ____I_ ---_-- ------- ------- 
1 ,  - Respon3c Factor f r o n  d a i l y  standard f i l e  a t  50.00 u g h 1  
iJ' - 

F211 
: - Avtragc Rcspon5s Factor  f r o m  I n i t i a l  t a l i b r a t i o n  

)iff - E 4 9  Z D i f f c r e n c t  i r o n  o r i g i n a l  average o r  curve 
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Calculat ion Data 
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APPENDIX F 

Benzene Data and Calculations 
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Granite Asphalt P1 ant 

SUMMARY OF QUANTITATIVE ANALYSIS AND EMISSION RATE 
OF BENZENE 

Concentration 
W / L  

Emission Rate 
1 b/hr 

Train 1 

Train 2 

Emission Rate = [ ( u g / L  
QS = 30378 SDCFM 

'100 

0.09 

0.07 

OO]*Qs 

0.010 

0.008 
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Analytical Data 
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TRACE ORGANICS 
A H B I E ~ R  IN TELDR BAG 

METHOD - CARB uOm6422 
EUREKA LABORATORIES, INC. 
6790 Florin-Perkins Road 
Sacramento, CA 95828 
(916) 381-7953 

Order No: 90-09-077 
Hazardous Waste Testing 
Certification: 

CLIENT: SHINING TREE DATE RECEIVED: 09/12/1990 
PROJECT: GRANITE ASPHALT PLANT DATE ANALYZED: 09/20/1990 
PROJECT NO: DATE COMPLETED: 09/26/1990 
SAMPLE ID: METHOD BLANK DATE SAMPLED: 09/12/1990 

I 
ug/L (ppbl 1 DETECTION - LIMIT 

I 
TARGEl COMPOUNDS 1 

I I 
I I 

I 
Benzene I to. 03 I 

I 

I I 

uq/L (pp b l  

0.03 

% Surrogate Spike Recovery 
Bromochloromethane 116% 
1,3-Dibromochloropropane 53% 

-. i 

,;I 

September 26, 1990 
Harlan Loui Date 
Chemist 
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EUREKA LABORATORIES, INC. 
6790 Florin-Perkins Road 
Sacramento, CA 95828 
(916) 381-7953 

TRACE ORGANICS 
A M B I E m R  IN TELDR BAG 
METHOD - CARB710,Rm22 

Order No: 90-09-077 
Hazardous Waste Testing 
Certification: E765 

CLIENT: SHINING TREE DATE RECEIVED: 09/12/1990 
PROJECT: GRANITE ASPHALT PLANT DATE ANALYZED: 09/20/1990 
PROJECT NO: DATE COMPLETED: 09/26/1990 
SAMPLE ID: FIELD BLANK DATE SAMPLED: 09/12/1990 

TARGET COMPOUNDS 

~ 

Benzene 

I 
ug/L (pp b) 1 DETECTION LIMIT 

I ug/L ( p p  bl 
I 

(0.03 i 0.03 
I 

% Surrogate Spike Recovery 
104% Bromochloromethane ~ 

. , .  . .  . ,  1,3-Oibromochloropropane 127% 
. .  . ... , 

September 26, 1990 t 

Harlan Loui Date 
Chemist 

F217 
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EUREKA LABORATORIES, INC. 
6790 F lo r in -Pe rk ins ,  Road 
Sacramento,  CA 95828 
(916) 381-7953 

Order  No: 90-09-077 
Hazardous Waste T e s t i n g  
C e r t i f i c a t i o n :  - E765 

CLIENT: SHINING TREE DATE RECEIVED: 09/12/1990 
PROJECT: GRANITE ASPHALT PLANT DATE ANALYZED: 09/20/1990 
PROJECT NO: DATE COMPLETED: 09/26/1990 
SAMPLE ID: BENZENE 1 DATE SAMPLED: 09/12/1990 

uq /L  ( p p b )  i DETECTION LIMIT 
I ug/L (ppb)-  
I 

TARGET COMPOUNDS i 
I 
I 

Benzene 0.09 0.03 
I 

% Surrogate  Sp ike  Recovery 
I 

Bromochloromethane 112% 
1,3-Di bromochl oropropane 101% 

September 26, 1990 
Date 

Chemist 

F218 
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TRACE ORGANICS 
A M B I E M R  I N  TELDR BAG 

METHOD - Cm -O,CARB%2 

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

Order No: 90-09-077 
Hazardous Waste Testing 
Certification: E765 - 

- 
CLIENT: SHINING TREE DATE RECEIVED: 09/12/1990 
PROJECT: GRANITE ASPHALT PLANT DATE ANALYZED: 09/20/1990 
PROJECT NO: DATE COMPLETED: 09/26/1990 
SAMPLE ID: BENZENE 2 DATE SAMPLED: 09/12/1990 

I I 
TARGET COMPOUNDS 1 uq/L ( p p b l  1 DETECTION LIMIT 

uq/L ( p p b l  I I 
I I 
I I 

I 
0.07 I 0.03 

X Surrogate Spike  Recovery 
I .  Benzene 

Bromochloromethane 119% 
1,3-Dibromochloropropane 13a 

September 26, 1990 
Date 

Chemist 
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EUREKA 

TRACE ORGANICS 
AMBIENT AIR IN TELDR BAG 

METHOD - Cm nOmB-2 -- 
LABORATORIES, INC. Order No: 90-09-077 

6790 Florin-Perkins Road 
Sacramento, CA 95828 
(916) 381-7953 

Hazardous Waste Testing 
Certi f i c a t i  on: - E765 

CLIENT: SHINING TREE DATE RECEIVED: 09/12/1990 
PROJECT: GRANITE ASPHALT PLANT DATE ANALYZED: 09/20/1990 
PROJECT NO: DATE COMPLETED: 09/26/1990 
SAMPLE ~ ID: RUGENT SPIKE DATE SAMPLED: 09/12/1990 

% Recovery 

- 

I 

1 
TARGET COMPOUNDS 1 - 

I 

I 

I 
Benzene I 64% 

Bromochl oromethane lorn 
1,3-Dibromochloropropane 5 a  

X Surrogate Spike Recovery 

_i 

d6L. September 26, 1990 
Harlan Loui Date 
Chemist 
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Calibration Data 
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. 
.i I 
.: , . .. 
- ,  

TRACE ORGANICS 
A M B I E W R  IN TELDR BAG 

METHOD - C m  n O m B 4 2 2  

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

Order No: 90-09-077 
Hazardous Waste Test ing 
Certification: - E765 

CLIENT: SHINING TREE DATE RECEIVED: 09/12/1990 
PROJECT: GRANITE ASPHALT PLANT DATE ANALYZED: 09/20/1990 
PROJECT NO: DATE COMPLETED: 09/26/1990 
SAMPLE ID: REAGENT SPIKE DUPLICATE . DATE SAMPLED: 09/12/1990 - - 

TARGET COMPOUNDS 

Benzene 

Bromoc hl orome t hane 

X - Recovery 

65% 

X Surrogate Spike Recovery 
110% ~ -~ 

.', 
..) 

1,3-Dibromochloropropane 60% 

September 26, 1990 
Date 

Chemist 

F222 

F-10 



Calibration Report 

Tit le: 6ns PoLunfiNT ID FIE 
Calibrated: 900920 07:19 . 

Files: )FW78 >FA777 )FA780 
Kf E E -  

bqound 25.00 50.00 100.00 E t Rso - ----- 
Uinyl chloride 1.15580 1.12809 1.Y197 1.15195 1.926 (Conc-63.5,127.0,254.01 
fk thy lene ch loride .99653 1.19864 1.18816 1.12771 10.084 ~6nc~89.0,1)8.0,356.0) 
01 lorof o n  2.32228 2.9491 2.69784 2.51834 7.478 (bnc-129.0,258.0,516.0) 
1,1,2-Trichlorof luorosthane .17887 .20274 .20797 .19653 7.892 
1,2-Dichloroetham i . e m  2.05899 2.16955 2.03866 6.973 ~6nc-io~.o,2i6.0,~~.~~ 
1,1 ,l-Trich loroethane 2.14499 2.25959 2.41355 2.27271 5.929 [6nc-143.0,286.0,~.01 
Carbon tetrachloride 2.11579 2.26821 2.43729 2.27376 7.073 (Conc.160.0,320.0,64O.D) 
Trich loroethene 7.88544 8.78423 8.55252 8 .40733 5.550 (bnc~141.0,282.0,564.0 I 
bnzene 22.6745 25.1865 24.0881 '23.9830 5.251 (bnc-85.0,170.0,340.01 
1,2-Dibromethane 8.94231 9.68811 9.60008 9.41017 4.331 ~Conc~210.5,42l.O,84.01 
Tetrachloroethene 6.56632 7.35987 7.15431 7.02683 5.861 (tonc~185.0,370.0,740.0) 
Toluene - - 
Et hy I benzene - - - - 
lFXylene - - - - - 
o,p-Xylene,total - - - - - 

- - - - 

- - ----I-- 
IF - Rcrponse Factor (Svbscript is amount in ng) 

/->, - 
I.:.> IF . - lkerage Response Factor 

F223 
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%t60 - Percent Relative Standard Dcviation 
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herator ID: W &ant Rev: 6 &ant lime: 900920 0254 
!htput File: YA778::OT Injected at: 900920 04:15 

Haw: 6ns W I 8  sm 
Iliac: 25n 9’0 + 2n IS 

%ta Fi le:  )Fm::Ll Dilution Factor: 1.80000 

ID File: ItdS1E::LI 
Title: 6cIs M R H T  ID FIE 
Last Calibration: 900920 0226 

1) *Bromch lorovtbne 

3) Ibthylene chloride 
41 Chloroform 
5 1 1 ,1 ,2-Trichlorof luoroe thane 
61 1 ,Z-Dich loroct hsns 
7) l,l,l-Trichlorocthane 
8) Carbon tetrachloride 
91 *1,2-Dibrowchloropropane 

- 2) .Uinyl:chlorida . 

10) Trichloroethcnc 
11) Benzene 
121 1,24ibromethane 
U) Ts t rat+ loroathene 

Compound is ISTD 

10.05 49.0 
-3.92- 62.0 - 
6.95 84.0 
12.15 83.0 
12.55 151.0 
12.86 62.0 
14.17 97.0 
14.57 117.0 
20.35 77.0 
17.26 130.0 
17.77 78.0 
18.84 107.0 
22.84 164.0 

6109 
3742 
4522 
15274 
228 

10393 
15639 
17260 
5172 
7886 
I3670 
13351 
8616 

118.70 ng 100 

117.85 ng 98 

99.06 ng 99 

147.49 ny 99 
729.20 ng 80 
132.25 ng 97 
80.36 ng 100 
200.03 ny 99 
172.88 ng 89 

63.12 ng 100 
77.91 ny 90 

22.54 ng 86 

133.70 ng 100 

F 
: j 
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owl1 REPORT c: 
b r a t o r  ID: IWbW &ant Rev: 6 b n t  Tim: 900920 07:H 
b t p u t  File: YU79::M Injected at: 900920 05:02 
h a  File: >FWR::Ll  Dilution Factor: 1.00000 
Nee: E a  WIB STD 
Hisc: 5 0 t ~  m + 2 n  I S  

ID  File: lW1E::Ll 
Title: '26 FULLlTW ID FIE 
Last bl ihra t ion:  900920 07:26 

Compound R.T. 0 ion Ilrea --- --- 
11 *Bromochloromethane 10.09 49.0 6054 
2)  Uinyl chloride 4.04 62.0 7307 

41 Chloroform 12.15 81.0 33356 
5 I 1 , 1,Z-Tr ich lorof h o r a e  thane 12,55 151.0 517 
6 I 1 ,?-Dich loroethane 12.90 62.0 22683 
7 )  l,l,l-Trichloroethane 14.17 97.0 32960 
81 b r b o n  tetrachloride 14.5) 117.0 37019 
9) '1,2-Dibromo~loropropsne 20.39 77.0 5140 

10 1 Trichloroe thene 17.30 130.0 17461 

3 )  Hethylene chloride 7.05 84.0 ioeeo 

11) Benzene 17.81 78.0 30181 
1 2 )  1,2-Dibrosc thane 18.88 107.0 z m o  
13) Tctrachlorocthenc 22.84 164.0 19195 

* b q o u n d  is 1STD 

tonc hits q 

118.70 ng 100 
124.37 ng 100 

259.70 ng 96 
51.58 ng 96 

284.35 ng 100 
319.22 ng 96 

--- 

189.16 ng 90 

218.15 ng 95 

729.20 ng 79 
294.64 ng 99 

433.43 ng 94 
178.53 ng 100 

387.54 ng 90 

F225 
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Gperator ID: W &ant Rev: 6 @ant Tim: 900920 07:35 
oltput File: YA)BO::Ol in jected at :  900920 05:47 
Data File: >FWBO::U D i l u t i o n  Factor: 1.00000 
Ha=: ERS N I B  STD 
tlisc: l O O t L  SlD + 2n IS 

ID File: I6nSIE::Ll 
Title: 6cIs W W n  IO FILE 
Last b l i b r a t i o n :  900920 07:26 

11 4Bromchlororthane 
2) Viny l  chlor ide 
3) bthylenc chlor ide 
41 Chloroform 
5) 1,1,2-Tr ich l o ro f  luoroethane 
6) I,?-Dichloroethane 
7) 1 ,l,l-Trichloroethane 
81 Carbon tetrachlor ide 
91 41 J - O i  bromxhloropropanc 

- 

10) Trichloroethene 
11) Eenzene 
12) 1,2-Oibromethane 
13) Tettachloroethene 

' foqound i s  ISTD 

10.09 49.0 
4.00 62.0 
7.01 -84.-0 

12.15 83.0 
12.51 151.0 
12.90 62.0 
14.17 97.0 
14.57 117.0 
20.35 77.0 
17.26 130.0 

18.84 107.0 
17.77 78.0 

z2.m 164.0 

56A 118.70 ng 
14242 258.41 ng 
20237 375.08 ng 
66602 552.78 ng 

995 105.82 ng 
44841 459.74 ng 
66050 607.45 ng 
74629 686.03 ng 
5475 729.20 ng 

36216 573.7j ng 
61492 341.49 ng 
60691 858.99 ng 
39750 753.42 ng 

F226 
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100 
100 
89 
97 
95 
99 

100 
98 
81 
99 

100 
98 
93 
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APPENDIX G 

Sampling QA/QC Documents 
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EPENDABLE 13329 STOCKTOIT BLVC. 209 745-4.5~4 
Mm,R STA. LIC. #0984 .~ 

..-. .-_ 
CALT, CP.. 95632 

VAPOR ETE3 TEST DATA 

I 5 a  

F228 
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I E6L-? 

r h m  

0 . 2 1  1 

. .  . .  
. .  ... 

. .  

No& d b n d o n  d a e  

. 
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TEMPEIUTURE CALIBRATION 

..:-. 
:. . .  j .. 
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TEMPERATURE C A L I B U T I O N  
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PiTOT TUBE IDENTIFICATION N U N E R  . F / 
~ ----‘z 

7 W . &  r PITOT TUBE TYPE 

CALIBRATED BY 

---.-- ..-. . . . _.. .. . 
. -  ‘P (A or B) 

‘DEVIATION (DEV.) - Cp t s )  

. :> 



TABLE Tv 
Orifice Mecer Cal ibracion 

0 . 5 6 7  

0.7 7 7  

1 %  I '  I 

F235 
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W r v  
#1 

*J Orifice Hecer Calibration 

Dace ' 9/11 /Yo 
+ I  Om No. "- .., , L. I 

Operator (SI A b k  
&cer Console No. 
Baromeerie Pressure (P,) 70 dl in.Hg. Om Correccion Factor (DCXCT) I (1 I 

- .  

. .  

& I -  

&@ - 

F236 
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Conversion of Produation Data into corrected Test Tonnage 

and 

Emission Rates into Pounds per T o l l  o f  

Asphalt Conarete Produaed. 

The preceding portions of A pendix F, provide Source, Test 
Emissions in pounds per hour. T !i e Emission Inventory Criteria and 
Guidelines Regulation Section 93340.(b) discourages reporting 
toxic emissions based on hours of operation unless the operation 
"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 inappropriate 
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. 

3 

Page F238 
fonnage more 
is necessary 
subject to 

during testing cause 
requirements. 

corrections were 
attributed to the 
an unrealistically - 

i 
LJ The conversion to Actual Tons/Test & % of Interrupt Time is as 

fOllQWS: 

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 

APRT = Actual Plant Running Time during elapsed time. 
TS 
TE = Plant daily accumulated tonnage at end of test. 

= Plant daily accumulated tonnage at beginning of test. 

Page F239 converts the hourly metals emissions into metals 
emissions per ton of AC produced by the tested type facility. 

Page F240 converts the hourly PAHs emissions into PAHs emissions 
per ton of AC produced by the tested type facility. 

Page F241 converts the hourly Benzene, ( &  Formaldehyde for oil 
burning plants) emissions into Benzene & Formaldehyde emissions 
per ton of AC produced by the tested type facility. 

. F-237 
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CENTRAL VALLEY ROCK SAND I GRAVEL ASSOCIATION 
AmBB ASPHALT COXCRETE POOLED SOURCE TESTING PROGRAH 
Prepared bv: D.E. DEEM! R.E.A.!R.G. 
PLANT: 6rao.i te Construction Company - Sacramento 

.Total Actual Dailv Dailv 
Elapsed lestina Plant Tonnage Tonnaoe Actual 1 Test 

Date of Stsrt End Tire line Runnino Start End Tons/Test lnterupt Nane 
Test Tine lice i n  Hin. in nin. Tine 

II,_._L*A.hL At..**..*l.f *A....AA.n hAAA.***. I A A L A A I  I * * * h * A  A*A.**Ah ***-A* ..*A** A 6 I A A A. 

~~. 9 / 5 / 9 0  11.70 _=.1305L ~ 165 = :. 90 -- -75 .~ 2300 . ~ 2778 573.60 29.86 ~ Chroniur (I) ~- 
9/6/90 1106 . 123G 9.j PO 90 207 I 3585 714.00 0.00 Nulti-Metals I I )  
9 / b / 9 0  1310 1457 167 PO 107 3936 4807 732.6: 0.16 Bervlliur ( 1 1  
9/7/96 OBI0 0936 86 90 Bb 1503 ' 2267 799.53 -0.05 Chroiiur I2i  
9 / 7 / 9 6  Ke15 1158 103 PO 103 2590 3142 482.33 9.13 Hulti-Hetals ( 2 )  
9 / i / 9 0  I236 1315 3; 39 39 3377 3542 lb5.00 0.0b Bcrvlliur I:) 
P I l D i Y f !  B W ,  0951 121 120 121 bk5 1811 95E.O: 0.01 PllH Ili 
9/IC;?O li40 1248 1 za 120 128 2187 5?05 954.:7 0.0b P W  (2i 
9 /16 /90  1320 152: I25 120 I25 3460 4393 895.68 0.04 PkH i3l 
9/11/96 0612 ,0951 9 4  90 94 1137 176P 605.11 0.04 Hu!ti-Hetals I31 
9/11/9(* WX 1204 9 1  90 91 1959 2579 573.63 6.01 B ~ r v l l i ~ r  ( 5 )  

,.,<\'lllfJ.A'.~,6. 

E*~irer'/~~/5/ * 
4;. 
7+. 

OF CA,,, F on+b 

ACtUaI  Tons / T e s t  0 ( T E - T S )  X ( T T / A P R T )  

X I n t e r r u p t  T i m e  8 ( T E T - A P R T )  + ( A P R T - T T ) / T E l  

Where: 

T E T  = T o t a t  E l a p s e d  T ime,  B e g i n n l n p  t o  End o f  T e s t  

T T  = Test 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 r l p o i n 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  Tonnage S t a r t  o f  T e s t  

T E  = P l a n t  Tonnage End o f  Test 
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EPA HULTIHETRLS i t h r o i i u i  (CARE 425) 
REVISED ON: 3/2/91 

CENTRAL VALLEY ROCK SAND I, GRAVEL ASSOCIATION 
A82588 ASPHALT CONCRETE POOLED SOURCE TESTING PROGRRH 
Preoared Bv: 0. E. DEE!!. R.E.A., R.6. 
PLANT 1: 53 
PLANT TYPE: DRUM 
FUEL TYPE: NATURAL GAS 
COLLECTOR TYPE: BAGHOUSE 

TONS PRODUCED EPA TRAIN t 1 714 TONS FROO. Chrtiaiur T R A I N  t 1 574 
TONS PRODUCED EPA TRAlN I 2 4a2 TONS PRGD. C h r n r i u i  TRAIN I 2 E00 
TONS ,PRODUCED EPA TRAIN t 3 b05 TONS PRGD. C h r a r i u i  TRAIN t 3 0 

TEST TIHE(ain.lEPA T R A I N  # I  90 lEST T l h E l r i n . ) C R t  TRAIN I 1 90 
TEST l IME( r in . )EPA TRAl l i  (2 90 TEST Tl!!Einin.lCR+ TRAIN I 2 90 
TEST TlNElr in . lEPR TRAIN 13 90 TEST T l H E l r i n . ) C R t  1RAlN 8 3 0 

* h n * * * L * * * * n * * . . . , * ~ ~ * ~ ~ ~ ~ ~ , . ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * , . ~ ~ ~ ~ * ~ ~ ~ . , ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~  

EMISSION RATES lblhr. EMISSION RATES 1b:ton 
CONPOUND TEST 1 TEST 2 TEST 3 TEST I TEST 2 TEST 3 

Ar5enic  f ND ND . HD O.UE+OO O.OE+OO O.OEtOO 
- B e r v l 1  i UI t N D  ND ND O.OE+iIO O.OE+OO O.OEtOO 
C a d r i u l  b ND ND ND O.OEtOO [I.$E+OO O.GEtOO 
Copter 1.4E-03 9.7E-04 1.bE-03 3.3E-06 3.OE-Ob 4. IE-Ob 
k c u r v  I . iE-04 1.5E-04 2.IE-04 3.6E-07 4.7E-07 b.OE-07 
N i c k e l  1. 9E-03 4.9E-03 3.7E-03 4.IE-Ob 1.5E-05 9.?E-06 
Laad * ND ND ND 0.3EtO0 O.OE+OO O.OEt00 
5 e l e n i u a  4 NO NO HD O.OE+i,O O.OE+Ob O.OE+OO 
Zinc 2.OE-02 1.2E-02 1.5E-02 4.E-05 .:.;E-05 3.E-05 
Manganese 4 .E-03  7.8E-03 4.2E-03 9. :E-96 ?.4E-05 1.OE-35 
T o t a l  C h r o r i u i  . 2.9E-03 7.OE-04 N/A 7.7E-Ob 1.3E-06 O.OE+l)O 
Hexavalent  C h r o a i u r  NO 3.6E-04 HIA O.OE+OO b.7E-07 O.OEtOO 

~ * * * * h n * * * * * h * * * * * A * * ~ ~ ~ ~ ~ ~ , , ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ * ~ ~ , . , .  

t = EMISSION i s  LESS THAN DETECTION L IMIT  FOR ALL T R A I N S  
ND = NOT DETECTED 
N I A -  NOT TESTED 

~L.1^1^.-~~11.1.L1~1~~~--~.--~...~-~~ 

CONVERSION OF E M I S S I O N  RATES I N  l b l h r  
t o  E M I S S I O N  RATES lb/ton = 

Ell  Y l h r  /((60/111 T P ) )  

Where: 

EP Ylhr = Emission Rate i n  l b l h r  
60 = Minutes per hour 
11 = Test Time i n  minuter 
T P  Tons Produced during tes t  
..^L.LI^-IIII^*^.-*I-.~~~-.-~-.~~~.~- 
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POLYCYCLIC AROMATIC HYDROCARBONS I P A H ' d  
REVISED ON: 3/2/91 

CENTRAL VALLEY ROCK SAND h GRAVEL ASSOCIATION 
AB2588 ASPHALT CONCRETE POOLED SOURCE TESTING PR06RAR 
Preoared  Bv: D. E. DEEM. R.E.A.! R.6. 
PLANT I: 53 

I*I~^LI~L.I~LI.II.I--.~-.-~-.-.~~~-~. 

CONVERSION OF E M I S S I O M  R A T E S  IN Lblhr 
to E I I I S S I O N  R A T E S  Lblton = 

ER # l h r  / ( ( 6 O / T l )  T P ) )  

Where: 

FLANT TYPE: DRUM ER #/hr = Emission Rate in Lblhr 
FUEL TYPE: NATURRL 6AS 60 = Minutes per hour 
COLLECTOR TYPE: BASHOUSE T l  = Test Tim i n  minutes 

TP = Tons Produced during test 
1.1~11~1~~~^.1111-11~~~-.--~"~.~".-~~ TONS PRODUCED T R A I N  t 1 

TONS PRODUCED TRAIN I 2 
TONS PRODUCED TRAIN f 3 

758 
954 
89b 

. 

TEST TlHE (8in.l TRAIN t I 120 
TEST TINE lain.)  TRAIN t 2 120 
TEST TIRE (#in.) TRRlN 8 3 120 

* * * * * * ~ ~ , * * * * * ~ L * * * * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~ ~ . , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

EMISSION RATES I b / h r .  EMISSION RNES l b l t o n  
COHPOUNO TEST 1 TEST 2 TEST 3 TEST 1 i E S T  2 TEST 3 
* ~ * * * * ~ L * * * * ' * * L " * . L ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ * , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ - - * ~ ~ ~ ~ ~  

Naohthalene 1.2E-01 1.2E-01 1.2E-01 2 .X -04  2;4E-04 ?.8E-04 
Acenapht l  VI ene f ND NO NO O.OE+OO O.OE400 O.OE+OO 

F l u o r e n e  ?.6E-04 1.E-03 1.2E-03 LOE-Ob 2 . X - O b  2.7E-06 
Phenanthrene 1.5E-05 1.8E-03 2.OE-03 L I E - 0 6  3.7E-Ob 4.4E-Ob 

Acenauhene I ND HD NO O.OE+OO O.OE+OO O.OE+OO 

Anthracene f ND NO ND O.OE+OO O.OE+OO O.OEt0O 
F luo ran thene  I ND ND NO O.OE+OO O.OE+OO 3.OE+OO 
Pvrene NO 1.OE-04 ND O.OE+OO 2.1E-01 O.OE+OO 
Benzo(a)anthracEne t NO ND NO O.OE+OO O.CE+OO O.OE+bO 
Chrvsene t kD ND HD O.OE+OO O.OE+OO O.OE+OO 
aenzolal  f l u o r a n t h e n e  f ND ND ' fiD O.OE+OO O.OE+OO O.OE+OO 
B e n z o ( k ) f  l u o r a n  thene I ND ND ND O.OE+OO O.OE+OO O.OE+OO 
Benzo (a )  Dvrene I ND NO NO 0. OE+OO O.OE*OO 0.OEtOO 
Benzo (q. h, i I p e r v l e n e  I NO 110 N D  O.OE+OO O.OE+OO O.OEtOO 
Oibenro(a.h)anthracene I ND NO ND O.OE+OO O.OE+OO O.OE+OO 
lndeno( l ,2 .3-cd)pvrene I NO NO NO O.OE+OO O.OE+OO O.OE+iOO 

DETECTION L I M I T  9.OE-05 9.OE-65 ?.OE-35 

TOTAL PAHSITON ASPHALT CONCRETE 2. SE-04 2.5E-04 2 . E - 0 4  

TOTAL PAHSl 100.000 ton5 A s p h a l t  Conc re te  2.5Et01 Z.SE+Ol Z.BE+Ol 

+ EMISSION is  LESS THAN DETECTABLE LIHIT FOR ALL TRAINS 
ND = NOT DETECTED 
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BENZENE (CARE 410Al I FORllRLDEHYDE l4SOl 
REVISED ON: 2 / 9 / 9 1  

CENTRAL VALLEY R a m  SAND L GRAVEL AssocinTiaN 
1182583 RSPHALT COWCRETE POOLED SOURCE IEjTlNG PROGRAN 
Preoared  Bv: 0. E. DEEil. R.E.A., R.6. 
PLAni 4: 53 
PLANT TYPE: DRUK 
FUEL TYfE: HRTURAL 6RS 
COLLECTOR TYPE: BAGHOUSE 

.. 

~-. I ~ ~ L I - . - L I I I ~ ~ I - L . ~ . - . . . . . . - ~ . ~ ~ ~ .  

CONVERSION OF E M I S S I O Y  R A I E S  IN lblhr 
to EMISSION RATES lb / ton I 

ER #/hr 1 ( ( 6 0 / 1 1 )  TP)) 

Where: 

ER #/hr 
60 Minutes per hour 
TT 8 Test Time in  minutes 
TP 
L I L ~ I ~ L I I ~ - L I - I I I ~ I " ~ ~ ~ ~ ~ . . . - ~ - - ~ ~ - ~ -  

Emission Rate I n  lb/hr 

= Tons Produced durinp test  

. .  . I . .  
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