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ABSTRACT 

On August 22 and 23, 1983, Chemecology personnel performed source 
emissions t e s t i ng  for  Lonestar Industr ies  in Davenport, California. 
The t e s t i ng  team consisted of four persons; Larry Borre l l i ,  project  
supervisor, Kevln Crosby, continuous analyzer operator, and Dave 
Ray, sampling technician. The uni t  tes ted was the main stack.  The 
components sampled for  were; par t icu la tes ,  N G x  and S02. Tr ip l ica te  
t e s t s  fo r  each component were performed. On the  f i r s t  day the Kiln 
and Roller M i l l  were both operating a t  f u l l  c a ~ a c l t y .  On the  second 
day the K i l n  was operating a t  f u l l  capacity and the Roller M i l l  was 
not operating. The purpose of the  t e s t i ng  was t o  demonstrate 
compliance with Monterey Bay Unified APCD and Environmental Protec- 
t ion Agency Regulations. 
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SELECTED RESULTS 

Client:  Lonestar 
Unit: Main Stack 
Date: 8/22/83 

Time: - 1043-1232 1310-1433 1514-1635 

(- *.< 
Process Conditions: . -- 

2 , <>.? 
: .. 

ACFM: 22561 2 203645 207449 
SDCFM: 146830 135406 40577 , i+ .-, +j 7 

Kiln feed (TPH): 170 170 170 1 7 "  
Roller M i l l  (TPH) : 200 200 200 
% H20: 14.8 13.7 13.0 

Part iculate  Emissions: 

gr/SDCF ( t o t a l )  : 0.0089 0.0065 0.0068 
gr/SDCF (front  h a l f ) :  0.0060 0.0035 0.0050 
lbs/hr ( t o t a l )  : 11.21 7.55 8.20 - ,- i ,. .. '' - 
lbs/ton of feed ( f ron t  ha l f ) :  0.044 0.024 0.035 

Gaseous Emissions : 

Time : 11 31 -1 203 1333-1 41 4 1550-1 637 - 

0 :  
F v o 1  dry: 10.5 10.3 10.4 

NOx : - 
ppm vol dry: 204 265 182 ?. 0% 

Dpm @ 10% 02: - .. 21 4 273 189 
l b s h r :  21 8 261 186 2. 3 rL' 

SO : 
j$ vol dry: 28 42 5 1 1 1 ' 0  
ppm @ 10% 02: 29 43 53 
l b s h r :  41.6 57.5 72.5 1 T 9  

L - - -  
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SELECTED RESULTS 

Cl i en t :  Lonestar 
Unit:  Main Stack 
Date: 8/23/83 

Time: - 0826-0955 1030-1 153 1305-1 430 

process Conditions : 

ACFM: 249973 250205 202296 
SDCFM: 155939 155971 121 452 
Kiln feed (TPH): 170 170 170 
Ro l l e r  M i l l  (TPH) : 0 0 0 
$ H20: 10.7 11.6 13.7 

P a r t i c u l a t e  Emissions: 

gr/SDCF ( t o t a l ) :  0.0348 0.0243 0.0456 
gr/SDCF ( f r o n t  half '):  . . 

0.0030 0.0012 0.0031 
, , . '. ., 

l b s / h r  ( t o t a l )  : 46.56' 32.52 47.52 . .. 
l b s / ton  of feed ( f r o n t  ha l f  ): 0.024 0.009 0.019 

Gaseous Emissions: - 
Time: 0833-0937 1047-1 159 1300-1 400 - 

0 :  
FVO~ dry: 12.0 11.1 8 .9  

NOx : - 
ppm vo l  dry: 138 205 21 8 
ppm @ 10% 02: 169 ' 228 198 
l b s h r :  157 233 193 

o dly: 165 170 204 
ppm B 10% 02: 202 189 
lbs /hr :  260 268 251 

185 

\ 
- 
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I VElACITY TRAVEIlSE AND VOLUME F!DW RATE I 
REF: Environmental Protection Aqency. Code of Federal Regulations, 

T i t l e  40, Par t  60, Ap~endix A ,  E!ethod 1 and 2, 1981 
: Bay Area AQ!, Manual of Procedures, San Francisco, CA, Method St-17 

January; 19e2 
: ASME Performance Test Code #27, New York, NY, 1.957 
: ASTM D-2928-71 
:. Western Precipitation Division of Joy Manufacturing, WP-50, 1968 

PROCEDURE : 

Duct temperature and velocity were read a t  each of several  t raverse  points 
within the duct. The number and location of t raverse  points was chosen 
t o  a id  i n  the  extraction of a representative sample (1.e. by EPA Vethod I.). 
Velocity head was determined using a cal ibrated type "S" p i t o t  tube and 
Magnehelic d i f f e r en t i a l  pressure caurre. Duct t em~era ture  was measured by 
means of a thermocouple attached t o  t he  p i t o t  tube. S t a t i c  Dressure was 
measured with the Magnehelic and one leg  of the  p i t o t  tube., Using the  
molecular weight and traverse data, ve1ocit.v was calculated a t  each traverse 
point.  From the average velocity,  duct area ,  temperature, pressure and 
composition, actual  and standard Kas volume flow r a t e  were calculated for  
the  duct. 

Performed by computer based on the following equations: 

Symbol Ident i f icat ion:  

Ad = duct area, square f ee t  
Cp = p i t o t  tube correction f ac to r  un i t l e s s  
D = duct diameter (c i rcu la r  ducts j ,  inches 
k = number of t raverse  points on D o r  W 
L = duct dimension having ports  (rectangular) ,  inches 
Nd = molecular weight (wet) 
n = t raverse  point number on a diameter 
hp = veloci ty  head, T11120 
PL = number of por ts  on dimension L 
Pd & Pstd = duct (barometric + s t a t i c )  and standard pressure, "Rs. 
Qd = volume flow ra t e ,  actual  CFM 
Qstd = volume flow ra t e ,  standard condition (wet o r  dry) ,  SCFM 
Td & Tstd = duct and standard temperature, OR 
t .p.  = t raverse  polnt (distance from sample por t  wal l ) ,  inches 
vd = velocity a t  duct conditions, fp s  
W = second duct dimension ( r e c t a n w l a r ) ,  inches 

. 
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Location of Traverse Points: 

Circular Duct : 

t . p .  (2nd h a l f )  = D/2 + (D/2k) * 4 k(2n-17 

Where n = 1 t o  k/2 

Rectangular Duct: 

t . p .  = W/2k + (n-1) * W A X  

Where k = (W/L) * (PL) 
n = l t o k  

Velocity & Volume Flow Rate: 

Qstd(dry)  = Qstd(wet) " ( 1  - %E20/100) = SDCFM 
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CORPORATION re cHEMECoLoGy 
VELOCITY TRAVERSE & VOLUME FMW RATE ( c o n t t  ) 

DATA : - 
CLIENT: Lonestar UNIT: Main Stack 

DATE: 8/22/83 Tim: 1043 - 1232 RUN #:  1 

Descript ion:  Four: $-inch female p o r t s ,  proper ly  snaced approximately 
8 diameters  a f t e r  and 2 diameters  before  d is turbances  i n  flow. 

Duct Diameter 120 inches Area 78.54 f t2  

Rectangular duct  X 

% H20 14.8 MW 29.43 Mag. Box # 375 

Duct S t a t i c  Pressure  -0.52 inches H20 Temp. Unit # 5562 

Standard Conditions 60 OF & 29.92 "Hg p i t o t  m b e  # 5293 
P l t o t  Tube Coeff ic ient  0.80 

I n s .  Southeast  Southwest Northwest Northeast 
Trav. From Temp AP Vd Temp AP vd Temp AP vd Temp Ap v d 
P t .  Edge OF In .  f t / s e c  OF In .  f t / s e c  OF In .  f t / s e c  OF In .  f t / s e c  

5.2 220 0.46 4 0 . 8 .  220 0 . 4 6 . 4 0 . 8  225 0 . 7 6 5 2 . 6  215 0.62 47.1 
17.6 220 0.52 4 3 . 3  220 0.56 45.0 225 0.84 55.3 220 0.84 55.1 

3 35.5 220 0.56 45.0 220 0.54 44.2 220 0.80 53.8 220 0.74 51.7 . 4  
5 
6 
7 
e 
9 

10 
11 
12 
1 3  
1 4  
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 

RESUi,TS: 

Average Veloci ty (Vd) 47.9 FPS Average duct  temp. 23% OF, P ,mss-  2 2  "Hp 
Volume, ~ l o v  Rate a t  - 2 2 0 0 ~  h 29.91 "Fig (Qd) 225612 ACFM 

Volume Flow !late a t  s tandard  condit ions ( Q s t d ( u e t ) )  172378 SCFF 

Volume Flow Rate a t  s tandard  condit ions ( Q s t d ( d r y ) )  146830 SDCFM 
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CORPORATION r CHEMEcoLoGY 
VELOCITY TRAVERSE & VOLUME FMW RATE (cant') 

DATA : - 
CLIENT : Lonestar UNIT: Main Stack 

DATE: 8/22/83 TIKE: 1310 - 1433 RON #:  2 

Description: Four 4-inch ports  properly located approximately 8 diameters 
a f t e r  and 2 diameters before disturbances in flow. 

Duct Diameter 120 inches Area 78.54 f t 2  

~ e c t i g u l a r  duct X 

% H20 13.7 MW 29.54 Mag. Box # 375 

Duct S t a t i c  Pressure -0.52 inches Hz0 Temp. Unit. 1 5562 

Standard Conditions 60 OF & 29.92 "Hg Pi to t  Tube 15294 

Pi to t  Tube Coefficient 0.78 

RESU7.TS : 

Average Velocity ( ~ d )  4 3 . 2  FPS Average duct temp. 2 z  O F ,  Press. 2 m  "Ha 
Volume Flow  ate a t  _illZ O? 51 29.91 "& (Qd) 203645 ACFM 

Volume Flow Rate a t  standard conditions (Qstd(wet))  156940 SCFY 

Volume Flow Rate a t  standard conditions (Qstd(dry))  135406 SDCFM 
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CORPORATION r @ CHEMECoLoGy 
VELOCITY TRAVERSE & VOLUKE FLQW RATE (cant') 

DATA: - 
CLIENT: Lonestar m T :  Main Stack 

DATE : 8/22/83 TIME: 1514 - 1635 RUN # :  3 

Description: Ports: two 3-inch female ports ,  properly located, approxi- 
mately 8 diameters a f t e r  and 2 diameters before disturbances 
in flow. 

Duct Diameter 120 inches !sea 78.54 f t 2  

Rectangular duct X 

% A20 13.0 MW 29.64 Mag. BOX # 375 

Duct S t a t i c  Pressure -0.52 Fnches H20 Temp. Unit 1 
Standard Conditions 60 OF & 29.92 "Hg P i to t  Tube # 1291. 
Pi to t  Tube Coefficient 0.80 

Average Velocity (Vd) - 44 .@PS Average duct temp. 207 OF, Press. &2L "HE 

Volume Flow  ate a t  207_ OF $ 29.91 lfEg (Qd) 207449 ACFM 

Volume Flow Rate a t  staadarfi conditions (Qstd(wet.1) 161669 SCFF 

Volume Flow Rate a t  standard conditions (Qstd(dry) ) 140777 SDCFM 
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CORPORATION re CHEMEcoLoGy 
VELOCITY TRAVERSE & VOLUME FLOW RATE (cont l  ) 

DATA : - 
CLIENT: Lonestar UNIT: Main Stack 

DATE: 8/23/83 TIME: 0826 - 0955 RUN #:  1 

Description: Ports: two 3-inch female por t s ,  properly located, approxi- 
mately 8 diameters a f t e r  and 2 diameters before disturbances in 
flow. 

Duct Diameter 120 inches h e a  78.54 f t 2  

Rectangular duct X 

% Hz0 10.7 MW 29.50 Mag. Box # 375 

Duct S t a t i c  Pressure-0.52 inches Hz0 Temp. Unit # 5 5 6 2  
Standard Conditions 60 OF & 29.92 "Hg P i to t  Tube / 5294 - 
Pi to t  Tube Coefficient 0.78 

RESW,TS : 

Average Velocity (Vd) 53.0 FPS Average duct temp. & OF9 Press. 29.86 "Ha - 
Volume Flow Rate a t  283 Or S1 29.86 "Ep (Qd) 249973 ACFM 

Volume Flow Rate a t  standard conditions (Qs td(wet ) )  174631 S CFt! 

Volume Flow Rate a t  standard conditions (Qstd(dry)  ) 155939 SDCFM 
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VELOCITY TRAVERSE & VOLUME FMW RATE (cont ' )  

DATA : - 
CLIENT: Lonestar UNTT: Main Stack 

DATE: 8/23/83 TIME: 1030 - 1153 RUN #:  2 

Description: Ports: two 3-inch female por t s ,  properly located, approxi- 
mately 8 diameters a f t e r  and 2 diameters before disturbances in 
flow. 

Duct Diameter 120 inches Area 78.54 f t 2  

Rectangular duct X 

$ ~ 2 0  11.6 MW 29.69 Mag. Box # 375 

Duct S t a t i c  Pressure -0.52 inches H20 Temp. Unit # 5562 

Standard Conditions 60 OF & 29.92 "Hg P i to t  Tube # 5293 
Pl to t  Tube Coefficient 0.80 

RESrn.TS : 

Average Velocity (Vd) 53.1 FPS Average duct temp. 276 OF, Press.  2 9 . 8 6 " H s  
Volume ~ l o v  p ate a t  3 O? Sr 29.86 "ss (Qd) 250205 ACFM 

Volume Flow Rate a t  standard conditions ('?std(Wet)) 176376 SCFK 

Volume Flow Rate a t  standard conditions (Qs td(dry) )  155971 S D C ~  
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VELOCITY TPAVERSE & VOLUME FLOW RATE (cont '  ) 

DATA : - 
CLIENT: Lonestar UNIT: Main Stack 

DATE: 8/23/83 TIME: 1305 - 1430 RUN # :  3 

Description: Ports: two 3-inch female ports ,  properly located, approxi- 
mately 8 diameters a f t e r  and 2 diameters before disturbances 
Ln flow. 

Duct Diameter 120 inches Area 78.58 f t 2  

Rectangular duct X 

$ Hz0 13.7 MI4 29.71 Mag. Box # 375 

Duct S t a t i c  Pressure -0.52 inches Hz0 Temp. Unit ff 5 5 6 2  
Standard Conditions 60 O F  & 29.92 "Hg P i to t  Tube ff 5 2 9 4  
P i to t  Tube Coefficient 0.78 

RESLn,TS : 

Average Velocity (Vd) - 42. ~ F P S  Average duct temp. 286 O F ,  Press. 2 9 . 8 6  "HE 

Volume Flow  ate a t  2 OF & 29-86 "Iie .. (Qd) 202296 ACFM 

Volume Flow Rate a t  standard conditions (Qstd(Wet)) 140693 SCFt! 

Volume Flow Rate a t  standard conditions (Qstd(dry))  121452 SDCFM 
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PARTICULATE EMISSIONS 

REF: EPA, Code of Federal Refllations, T i t l e  40, Part 60, Appendix A ,  
Method 5, 1981 

: South Coast AOYD, Source Testing Yanual, Los An~eles ,  CA, April ,  1981 
: Sta teof  California, A i r  Resources Board, Draft Stationary Source Test 

Methods, Method 1-5, June, 1979 

I 
I SAMPLING PROCEDURE: 
I 

The apparatus consisted of a nozzle, heater  wrap~ed probe and heated f i l t e r  
holder (see  data sheets for  type of nozzle, probe and f i l t e r  holder).  A 
ser ies  of impinger-absorbers (see data sheet f o r  type and contents) were 
connected in tandem and immersed in an i c e  bath. The absorution t r a i n  was 
followed by a ms dry in^ tube con ta inhg  indicatinc: s i l i c a  e e l ,  a dia~hraem 
pump, dry t e s t  meter and a calibrated r e s t r i c t i on  o r i f i c e  f i t t e d  with a 
maenehelic d i f f e r en t i a l  pressure RauEe. 

The computer was used in selection of su i tab le  samplinq points,  nozzle s ize ,  
and o r i f i c e  constant. The apparatus was leak tes ted,  the  probe heaters 
were brought t o  temperature and the nozzle was positioned a t  .the f i r s t  s a~~~p l ine ;  
polnt. The pump was immediatley s t a r t ed  and adjusted t o  obtain the isokinet ic  
sampling ra te .  

Duct conditions were monitored throuphout the  samoliw period with a type 
"S" p i t o t  tube and a thermocouple simultaneously positlone6 a t  the traverse 
point. Conditions a t  the  sampling apparatus and meterin? device were 
constantly monitored and r e m l a r l y  recorded on . the  data sheet.  Isokinet ic  
sampling r a t e  in terns of o r i f i c e  d i f f e r e n t i a l  pressure was calculated by 
computer f o r  each s e t  of duct and sampl in~  apparatus conditions. Data was 
relayed between the computer and site by radio. 

On completion of sampl- from a l l  usable t raverse  points, t he  auuaratus 
was removed, leak-checked, sealed from possible contamination and transported 
t o  the  laboratory. Replicate samples were taken a s  indicated by the data 
sheets. 

Concurrent with each par t icu la te  sampl in~ ,  an in temated  pas s a w l e  was 
w i t h d r a ~  from the summation of the  t raverse  points  t b o u ~ h  the  t r a i n  and 
collected a t  the ou t l e t  of the  meter i n t o  a sample bag. 

ANALYTICAL PROCEDURE: 

The weic&t o r  volume increase of the  Imuhgers was measured and recorded 
f o r  calculation of percent water. 

m e  contents of the sample bladder were analyzed by Orsat f o r  fixed gas and 
molecular weiqht determination. 



Imp Fnger # Contents 

#l 100 mls 80 percent IPA 

#2 100 mls 6% Hz02 
#3 100 mls 6% A202 
# 4  Em? tp 

#5 250 qrms Silica Gel (8 mesh) 
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PARTICULATE E!4ISSIONS 

Calculations (cont) 

Equations: 

Duct gas velocity a t  any traverse point (see Velocity & Volume Flow Rate): 

Isokinetic sampling r a t e  a t  any traverse point: 

where Qn = 60 * vn * A, and fo r  isokinet ic  s ampl in~ ,  vn = vd 

where 9, = 1.23 * Q,,, - 0.23 * Q ~ ( ~  - ( f o r  non-linear o r i f i c e )  

Percent of isokinetic samplim: 

Sampled Volume: 

Par t iculate  Concentration: 

Ehission Rate: 

E.R. = 8.58 * 10-3 * QSM(dry) * co 
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PARTICULATE ENISSIOhlS 

Analytical Procedure (cont)  

The f i l t e r  section was recovered, placed in a 10S°C drying oven and desiccated 
to  constant w e i ~ h t .  The weight increase was determined from the t a r e  w e i ~ h t  
and recorded on the individual data sheet.  

Sample was recovered from the nozzle and probe sections with d i s t i l l e d  water 
and/or acetone and a rubber policeman o r  nylon b r i s t l e  brush. A tared dish 
was used for  subsequent evaporation, desiccation and w e l ~ h t  determination. 

I f  analysis of the condensable f rac t ion  of the par t icu la te  ( : : i m ~ l n ~ e r  catch" or  
'!back ha l f " )  was required, an a l iquot  of the imDin~er l iquid was poured 
into  a tared dish. The l iquid was evaporated t o  dryness and the residue was 
desiccated t o  a constant veirr3.t. 

Aliquots of blank implnger and/or probe wash reagents were evaporated t o  
dryness in tared dishes. The residue was desiccated and weiwhed f o r  subtraction 
of the blank residue from the t o t a l  probe wash o r  condensables residue. 

An estimate of sampling accuracy was performed by calculation of percent 
isokinet ic  r a t e  over the e n t i r e  samuling period. 

CALCULATIONS : 

Performed by computer based on the following equations: 

Symbol Ident i f icat ion:  

Subscripts d ,  m and n denote duct, dry gas meter and nozzle respectively 
Subscripts s td ,  bar and avg denote standard, barometric and averaee 

A = area,  square f e e t  
Co = par t icu la te  concentration, grains/SDCF 

2 = 
p i t o t  tube correction, un i t l e s s  

.R. = emission r a t e  of par t icu la te ,  l b h r  
A A = o r i f i c e  d i f f e r en t i a l  pressure, inches A20 
I = percent of isokinet ic  sampling 
km = o r i f i c e  constant, un i t l e s s  
M = mass of par t icu la te  collected,  m i l l i p a m s  
MW = wet molecular weight of duct gas, g/mole 
P = absolute pressure, lnches Hg 
~p = veloci ty  pressure head, Inches H20 
Q = volume flow r a t e ,  CFM 
Qo = parameter of volume flow r a t e  throueh the  o r i f i c e  
T = absolute temperature, OR 

t = time of samplinp period, minutes 
V = gas volume, CF 
v = veloci ty ,  feet/second 
W =water  collected,  g r m s  
% R20 = duct gas water content, percent volume 
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PARTICULATE EMISSIONS 
TEST MONITOR DATA 

Date 8/22/83 R u n  1 Nozzle & Probe Mat. SS 
C l i en t  Lonestar Sample Tra in  Temp. : F i l t e r  Holder Mat. SS 
Unit Main Stack  Probe250,250,260dF F i l t e r #  31 
Ambient Temp. O; F i l teB60,250,235 OF 74nNozzle # 6G 1.d. 6.0 mm 
Press .bar  29.95 in. Hg Sample Line 2 4 5 , F  2 3 5 P i t o t  # 5293 ~p 0.80 
P r e s s . s t a t i c  -0.52 in. H Z 0  Post-Test Leak Check: Temp. uni-562 
P r e s s . d ~ ~ t  29.91 in. AR Leak Rate o m C F M  Mag. # 121 b!m %@ 1 .016 
Assumed MW 27.70 %Hz0 10.5 @>. Fg Vac. O r i f i c e  km 0 .5  
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CHEMECOLOGY 
CORPORATION \ 

PARTICULATE EMISSIONS 

DATA & RESULTS: 

S i t e :  Lonestar Main Stack R u n :  1 

Date: 8/22/83 Time : 1043 - 1232 

F i l t e r  Sample: Type EPA Flat  F i l t e r  

Gasc;mpo;;;p:% 
volume (dry) TOTAL 

02 10.4 % volume (dry) MW (wet) 29.43 
CO - % volume (dry) Excess A i r  % 
N2 70.8 % volume (dry) Sampled Volume 37.68 SDCF 
H20 14.8 % volume Isoklnet ic  Rate 110 % 

Par t icu la te  Concentration: 
Co 0.0089- 60 OF and 29.92 "Hg 
C gralns/SDCF @! 

Emission Rate: 
E.R. 11.21 lb s /h r  @ Qstd(dry) 146830 SD CFM , ' '. 

21.8 0,;089 
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PARTICULATE EMISSIONS 
TEST MONITOR DATA 

Date 8/22/83 Run 2 Nozzle & Probe Mat. SS 
Cl i en t  Lonestar Sample Tra in  Temp.: F i l t e r  Holder Mat. SS 
Unit U a h  Stack Probe270 265,250°F 
Ambient Temp. OF ~ilter-YF 
Press .bar  29.95 in. ~g ~ m p l e   LID^ ;:;pitot I T ~p OF 
P r e s s . s t a t i c  -0.52 in. A20 Post-Test Ieak Check. Temp. Unit 
Press .duct  29.91 Ln. Hg Leak Rate WCV 

+5562 
Mag. # -325 Meter 6 3 1 B  1.016 

Assumed MW 27.70 %H2O 10.5 B 6 j . n .  F! Vac. O r i f i c e  km 0.5 
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CORPORATION 5 

PARTICULATE EMISSIONS 

DATA & RESULTS: 

2 Si t e :  Maln Stack Run: 

Date: 8/22/83 Time : 1310 - 1433 

F i l t e r  Sample:' Type EPA Flat  F i l t e r  

02 10.4 % volume (dry) MW (wet) 29.54 
CO - % volume (dry) Excess A i r  % 
N2 71 . I  % volume (dry )  Sampled Volume 34.75 SDCF 
HZ0 13.7 % volume Isokinet ic  Rate 110 % 

Part iculate  Concentration: 
Co 0.0062grains/SDCF B 60 OF and 29.92 "Hg 
C grains/SDCF B 

Emission Rate: 
E.R. 7.55 l b s h r  B Qstd(dry) 135406 SDCFli 

1. -1 

- - 

I I 
I 

I 
i 
I 
1 

1 I 

1 
I 
I 

I 

I 
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i I 
I 

I I 

I 
I 
I 



Page 25 of 60 : , re CHEMECOLOGY 
CORPORATION 

PARTICULATE ENSSIONS 
TEST FONITOR DATA 

Date 8/22/83 Run 3 Nozzle & Probe Mat. SS 
Client Lonestar Sample Train Temp.: F i l t e r  Holder Mat. SS 
Unit Mainstack Probe 265 250 260bF F i l t e r  # 33 
Ambient Temp. "F Filter-BF Nozzle # 6 G i . d .  6.0 nm 
Pr0ss.ba.r 29.Y5 in. Hg Sample Line a ° F  235?itot  # 5293 C 0.80 
Press . s ta t ic  - in. Hz0 Post-Test Isak ~ h e c 6 ~ ~ ~ e m ~ .  ~ n i ~ ~ s f 2  
P e s s t  *in. Hg Leak Rate 0 3 C F ? . I  Mag. # & t4-l @ 1.016 
Assumed MW -20 1 4.8 @ 5 in. &! Vac. - Orifice km 0.5 
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CORPORATION 

PARTICULATE EMISSIONS 

DATA & RESULTS: 

S i t e :  Main Stack 

Date: 8/22/83 
Run: 3 
Time : 1514 - 1635 

Par t iculate  Concentration: 
Co 0.- 60 OF and 29.92 "Hg 
C grains/SDCF @ - 
Emission Rate: 
E.R. 8.20 lb s /h r  Qs td(dm)  140577 SDCFM 
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PARTICULATE EMISSIONS 
TEST MONITOR DATA 

Date 8/23/83 Run 1 
Client Loneatar 
Unit Main Stack 
Ambient Temp. OF 

Press.bar 29.90 in .  Hg 

Nozzle & Probe Mat. SS 
Sample TraFn Temp. : F i l t e r  Holder Mat. 7 

Leak Rate 0.012 C W  
@ 6 in. -c. 
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Page 28 of 60 -a CHEMECOLOGY-- 
CORPORATION \ 

PARTICULATE EMISSIONS 

DATA & RESULTS: 

S i t e :  Main Stack Run: 1 

Date: 8/23/83 Time: 0826 - 0955 

F i l t e r  Sample: Type EPA Flat  F i l t e r  

2 15.0 '$volume (dry) 
02 12.0 % volume (dry) MW (ve t )  29.50 
CO - % volume (dry) Excess A i r  % 
N2 73.0 $ volume (dry) Sampled Volume 
H20 10.7 %volume Isokinet ic  Rate WcF 2. 

Par t icu la te  Concentration: 
Co 0.034&- 60 OF and 29.92 "Hg 
C grahs/SDCF B - 
Emission Rate: 
E.R. 46.56 lb s /h r  d Qstd(dry) 155940 SDCFM 

4 0'  

. 
- 

I 
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PARTICULATE EMISSIONS 
TEST KONITOR DATA 7 

Date 8/23/83 Run 2 
Client Lonestar 
Untt Main Stack 
Ambient Temp. OF 

press. bar 29. YU in. ~g 
Press.static -0.52 in. H20 
Press .duct 29.86111. Hg 
Assumed MW 2 9 1 4 3 2 0  14.8 

Nozzle & Probe  at . SS 
Filter Holder Mat. SS 
Filter # 47 
Nozzle # 6~ i.d. a m m  
Pitot # 0.80 
Temp. Unit 
Mag. / 6 I .016 
Orif ice km 0 . 5  
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PARTICULATE EMISSIONS 

I DATA & RESULTS: 

site: Main Stack Run: 2 

Date: 8/23/83 Time: 1 0 3 0 - 1 1 5 3  

F i l t e r  Sample: Type EPA Flat  F i l t e r  

] Sample Fraction 1 Final W t .  

Probe & Nozzle Was 65.0469 
200/ 

Condensables 200 68 .a862 
1 

Filter  #47 I 0.4133 

49.2 m l s  

Tare W t .  Net mgram Co,=ains/SDCF 

65.0445 2.4 0.0011 

68.8337 52.5 0.0232 

0.4132 0.1 0.0001 

Gas Composition: 
C02 17.5 %vo lume(d ry )  TOTAL 55 0:0243 

02 10.6 % volume (dly) MW (wet) 29.69 
CO - % volume (dry) Ekcesa A i r  
N2 - % volume (dry) Sampled 
H20 11.6 % volume 

Part iculate  Concentration: 
C o r m  60 OF and 29.92 "HE 
C gralns/SDCF @ 

Emission Rate: 
E.R. 32.52 l b s h r  @ Qstd(dly) 155971 SDCFM 



I I 

I I 
Total 60 Minutes 

Average 286 

P a ~ e  31 of 60 - CHEMECOLOGY - - 
C.33P3RATIOll \ 

PARTICULATE EMISSIONS 
TEST MONITOR DATA 

Date 8/23/83 Run 3 Nozzle & Probe Mat. SS 
Client Lonestar Sample Train Temp.: F i l t e r  Holder Mat. ss 
Unit Main Stack Probe 250,240,250°'F F i l t e r  # 44 
Ambient Temp. OF F i l t e r  245,260,269~ 
Press.bar 29.90 in. ~g sample ~ i n e  2 4 0 , 0 ~ ~ ~ ~ ~ i t o t  # 
Press . s ta t ic  -0.52 in. H20 Post-Test Leak Checg: 
PreSS.duct win. AR Leak Rate 0.005CFY 

- Assumed MW 29.50 %H20 10.7 B 8 Fn. -c. 

corr 

\ 

/ 

t 

I 42.9 
. 2 
Average 78 

'I'rmL 
2.00 

29.30 
29.77 =, 
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PARTICULATE EMISSIONS 

DATA & RESULTS: 

S i t e :  Main Stack Run: 3 

Date: 8/23/83 Time : 1305 - 1430 

F l l t e r  Sample: Type EPA F l a t  F i l t e r  

02 9.0 % volume (dry)  MW (wet) 29.71 
CO - % volume (dry)  Ekcess A i r  % 
N2 % volume (dry) Sampled Volume ?8 92 SDCF 
Hz0 13.'1 % volume I s o k h e t i c  Rate 102.5 % 

P a r t i c u l a t e  Concentration: 
Co 0.0456 grains/SDCF @ 60 O F  and 29.92 "HE 
C grains/SDCF B 

h i s s i o n  Rate: 
E.R. 47.52 l b s / h r  @ Qstd(d ry )  121452 SDCFM 
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CONSTANT MONITORI?M: 

REF: Bag Area AOMD, Manual of Procedures, San Francisco, CA, Vethods ST-5, 
ST-6, ST-13A, ST-3.4, ST-19A, January, 1982 

: Sta t e  of California, A i r  Resources Board, Draft Stat ionam Source 
Test Metiiods, Yethod 1-100, June, 1979 

METHOD S W Y :  

A represer ta t ive  sample of duct a s  was extacted throuch a orobe, f i l t e r ,  
condenser and. sample line by a pump. The sample was then pum~ed in to  a 
sampling manifold f o r  d i s t r ibu t ion  t o  one o r  more sample analyzers. The 
analyzers output a continuous analop record in^ of the  concentrations of the 
analyzed gases in the  samgle. A l l  analyzers were cal ibrated with EPA Protocol 
rases  ( t raceable  t o  National Bureau of Standards SRMs) o r  with recentlv 
analyzed pases (analysis by EPA Reference Uethods). 

, 

SAWLING SYSTEM: 

A Pyrex g lass  o r  s t a in l e s s  s t e e l  probe with a Pyrex wool o r  c l a s s  f i b r e  mat 
f i l t e r  was positioned in the duct. The end of the IIr0be was located a t  a 
point of average duct flow and average pollutant concentrations. The probe 
was connected with a short  (about 2 f e e t )  Teflon l i n e  t o  a sample conditionlm 
t r a i n .  The conditioning t r a i n  Fncluded thee glass  lmockout t raps  connected 
in s e r i e s  with Teflon l i nes  and immersed In an ice  bath. The t r a in  was 
connected with a Teflon line (a inch 0.d.)  t o  the  pneunatic de!.ivery systen 
which was housed in the monitoring van. 

PN!3SEUHATIC DELIVERY SYSTEM: 

The Teflon sample l i n e  delivered s a q l e , q a s  in to  a small a lass  lmockout t rao,  
then through an in-l ine Balston f i l t e r  add a Hoke four-way se lec tor  valve to  
theTeflon-lined diaphra@n sample pump (see accompanyinp diasram). The flow 
r a t e  of the sample pas was r e w l a t e d  with main and bypass-flow needle valves 
andwas read on the main flow meter ( typ ica l  s e t t i m  10SCFFI). A 10 PSI 
pressure-relief valve kept the  e n t i r e  system pressure a t  a sa fe  level .  The 
manifold pressure was r emla t ed  with an exhaust needle valve and was read 
on the  pressure gauge ( typ ica l  set tin^ 1 PSI). The sample in the  ifo old 
was delivered throu.qh needle valves and flow meters t o  the  various anal.,vzers. 

LEAK CHECK PROCEDURE: 

The sampling system was checked f o r  leaks by p lucyha  the end of the probe. 
The exhaust needle valve was closed and the e n t i r e  samole flow was directed 
t h r o u ~ h  one analyzer flow meter ( r a n , ~ e  0-1.0 SCFA). The bmass  valve was 
closed u n t i l  the vacuum gauge showed a t  l e a s t  15 inches Re vacuum. The leak 
r a t e  was observed a t  the analyzer flow meter (maximum allowable 2% of t o t a l  
sample flow). The system was checked f o r  leaks before and. a f t e r  sampling. 



CORPORATION 

CONSTANT MONITORmG 

Each analyzer was cal.ibrated before and a f t e r  each sample run. The rioke 
four-way se lec tor  valve was used t o  d i r e c t  the  flow of the  various cal ibrat ion 
gases into  the sample manifold. Each analyzer was cal ibrated with a zero 
gas ( typical ly ,  ambient a i r  o r  zero v a d e  ~ i t m ~ e n )  and with a span eas 
( typ ica l  span Eas 'concentration 60 t o  90 percent of analyzer f u l l  sca le  and/or 
s imilar  t o  expected sample concentration). A l l  zero and span checks were 
recorded and noted on the recorder s t r i p  char ts .  

STRIP CSART DATA REDUCTION: 

The analog recordings were averaged over time periods as  shown on the data 
pages ( typ ica l ly  5 minutes, 15 minutes o r  30 minutes). The data f o r  each 
averaging periodwasdigit ized and recorded a s  averaee vercent of .hll scale.  
These sample readings were then compared with the zero and span eas readlnrrs 
f o r  calculation of the  average concentration for  each averapinq ~ e r i o d .  

sampling period was corrected by calculat ing apparent zero and. span r e a d l n ~ s  
.for the  midpoint of each averaging period. The sample averape concentrations 
were then calculated from the sample r e a d h g s  and the apparent zero and span 

Dr i f t  i s  defined as  any change in zero o r  span readings of more than one 
percent f u l l  sca le  from the b e ~ i n n i n g  t o  t he  end of a sampling period. 
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CALCULATIONS (S t r ip  Chart Analysis): 

Calculations were performed based on the fol lowhv equations: 

Symbol Ident i f icat ion 

Subscripts i 'and f indicate  i n i t i a l  and f i n a l  respectively ( b e d n u b  
and end of sampling period) 

z = zero read*, $ f u l l  sca le  ' 
s = span readinq, % f u l l  sca le  
t = averaging timeperiod numbered 1 t o  n 
n = number of t l s  in the samuline period 
a z = r a t e  of change of zero reading, % f u l l  scale/time in te rva l  
a s  = r a t e  of chanee of soan reading, % f u l l  scale/time interval  
R t  = averaRe sample reading over time t ,  % f u l l  sca le  
z t  = corrected (apparent) zero readi~lp fo r  midpoint of t ,  f u l l  sca le  
s t  = corrected (apparent) span reading f o r  m i d ~ o i n t  of t ,  % full sca le  
Cs = span gas concentration, Dpm o r  % vol.  (as  shown on data sheet)  
C t  = averaqe sample concentration for  time t, pnm o r  % vol. (as  indicated) 

Equations: 

Apparent Zero: 

a z = ( zf-zi  )/n 

For each t from 1 t o  n, 

z t  = a z / 2  + a z  * ( t  - 1 )  + z i  

Apparent Span: 

A S  = ( s f - s i  !/n 

For each t from 1 t o  n,  

st = a s / 2  + A S *  ( t  - l ) +  s i  

Average Sample Concentration 

C t  = R t  - z t  * Cs 
s t  - z t  

t 

~ p p ~ ~  -- - - 
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CONSTANT MONITORING 

M1ALY ZERS : 

Taylor Servomex OA250 o r  OA580 Oxy~en Analyzer 

The Taylor paramametic analyzer i s  used t o  measure the  percent dry 
volume of oxygen i n  the  sample nas. This analvzer contains a quartz- 
g lass  lldumb-belln t h a t  i s  f i l l e d  with nitroren and susvended in a 
non-uniform magnetic f i e ld .  The spheres a t  the ends of the  dumb-bell 
a r e  repelled from the  strongest pa r t  of the f i e l d  by t h e i r  diamametic 
property. The dumb-bell therefore ro ta tes  t o  a posit ion where t h e  
repe l len t  force  and the torque-resistance of the suspension are  in 
equilibrium. 

The sample gas flows into a sample c e l l  which encases the dumb-bell. 
The paramametism of any oxypen i n  the  sample Ras reduces the  lnten- 
s i t y  of the f i e l d  and therefore a l t e r s  the ~ o s i t i o n  of the dumb-bell. 
A small mirror a t  t h e  center of the  dumb-bell r e f l ec t s  a beam of 
l i g h t  onto t w i n  photocells (see schematic diagram). The outout of 
t h e  ~ h o t o c e l l s  is amplified and fed back t o  a co i l  around the  dumb- 
b e l l .  The current  required t o  keep the dumb-bell a t  the  zero ~ o s i t i o n  
is a d i rec t  measure of the magnetic force an6 i s  therefore a measure 
of the oxygen content of the sample Eas. 

kw&f 
Fig. 2. Taylor Sewomex Oxygen 

Analyser - Schematic 
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Monitor Labs 8430 Nitropen Oxides Analyzer 

The Monitor Labs chemiluminescent analyzer i s  used t o  measure  arts 
per million dry volume of Nitrogen Oxides in the sample Ras. The 
analyzer measures the  concentration of NDx by conver the  NOx t o  NO 
and then measuring the l i g h t  emitted by the reaction of NO with 

- .  
ozone. 

The sample pas i s  drawn in to  the analyzer by a vacuum pump which 
p a r t i a l l y  evacuates the reaction chamber. The sample flows t h r o u ~ h  a 
N02-to-NO converterl/ fo r  NOx analysis  o r  mag bypass the converter 
f o r  NO analysis.  The sample then flows throuph a temperature 
controlled c r i t i c a l  o r i f i c e  i n to  the p a r t i a l l y  evacuated reaction 

. chamber. 

Ambient a i r  i s  a l so  drawn into the analyzer as an ozone ca r r i e r .  The. 
a i r  flows t h r o u ~ h  a desiccant car t r idee  f o r  clryhe, then throueh an 
ozone qenerator which converts some of the  oxygen in t he  a i r  t o  ozone. 
The czonated a i r  then flows throueh a temperature-controlled c r i t i c a l  
o r i f i c e  in to  the reaction chamber. 

The sample Ras and the ozonated a i r  a r e  mixed Fn the  reaction chamber, 
where the following reaction takes place: 

NO + 03 j NO2 + 02 + hV 

The in tens i ty  of the  chemiluminescence i s  proportional t o  the  concen- 
t r a t i on  of NO in the reaction chamber. The l i g h t  en i t ted  by t h i s  
chemilumhescent reaction shines through a window h the chamber onto 
a photomultiplier tube (PMT) . A splnningli@it chopper wheel between 
the reaction chamber and the PMT allows the PMT output with no li&t 
t o  be compared electronical ly  with the PMT output with lirrht. The 
s ignal  i s  processed electronical ly  and output f o r  recordinp of t he  
concentration of NO (o r  NOx If the  converter i s  used). 

1/ Either of two types of converter may be used-a 300°C Molybdenum- - 
ca ta lys t  converter o r  a 900°C s t a in l e s s  s t e e l  converter. 
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ANALYZERS : 

hpon t  Series 400 Sulfur Diaxide Analyzer 

The DuPont 400 analyzer is used t o  measure parts  Der million dry volume 
of Sulfur Dioxide i n  the sample uas. The analyzer measures the  concen- 
t ra t ion of SO2 by measuring its absomtlon of 'u l t ravlole t  liqht. 

The sample gas f l w a  throueh a tubular ce l l  50.8 an long. An ul traviolet  
lamp shines a l iph t  beam through the sample c e l l  t o  a beam s p l i t t e r  a t  
the other end. The s p l i t  beam shines throueh optical f i l t e r s  onto nhoto- 
tubes which measure the beam intensi ty a t  the f i l tered wavelenrths (see 
diagram). The reference phototube measures a t  a waveleneth (578 nm) tha t  
i s  not absorbed by S02. The neasurinn phototube measures a t  a wavelendh 
(280 nm) that  is stronply absorbed by an SO2 in the sam~le.  Esch photo- 
tube conducts a current t o  the lorarithmic amplifier that  i s  pro~or t ional  
to the l ipht  Intensity strikins t h e  phototube. The s ima l s  are  linearized 
and compared electronically t o  determine the absorption of 280 nm wave- 
lenpth l ight  and therefore to  determine the concentration of SO2 in the 
sample pas. 

Figure I. Analyzer Block Diagram 
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DATA & RESULTS 

Client: Lonestar, Davenport, CA Analyzed Gas 02 

Unit: Main Stack Analyzer Ran~e  0 t o  25% 

Date: 8/22/83 Recorder Ranqe O to 25% 

Zero Gas : Scot t  #CAL 4516 (span gas f o r  NOx and SO2) 

Span Gas: 21 02- Ambient Air 

1 

Time 

1125 

1131 
t o  

1203 

1210 

1325 

1333 
t o  

1414 

1420 

1545 

1550 
t o  

1637 

1640 

Average 
Concentrstion 

% O2 

10.5 

10.3 

10.4 

Zero 

0.0 

0.0 

0.0 

I n i t i a l  
Span 

84.0 

84.0 

84.C 

$ FULL S C W  
F 

Zero 

0.0 

0.0 

0.4 

Sample 
Reading 

42.1 

41.3 

41.8 

ina 1 
Span 

84.0 

84.2 

84.2 

Zero 

0.0 

0.0 

0.2 

A~?aren t  
Span 

84.0 

84.1 

84.1 
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DATA & RESULTS 

Client:  Lonestar, Davenport, CA Analyzed Gas NOx 
Unit: Main Stack Analyzer R a n ~ e  0 t o  500 ppm 
Date: 8/22/83 Recorder R a n ~ e  0 t o  500 ppm 

Zero Gas : Ambient A i r  

Span Gas: 309.9 ppm NOx wlth SO2 rn N2 - Scot t  #CAL 4516 

- 

- -- 

Time 

1125 

1131 
to  

1203 

121 0 

1325 

1333 
t o  

1414 

1420 

1545 

1550 
t o  

1637 

1640 

Average 
Concentration 

ppm NOx 

204 

26 5 

182 

- 
Zero 

0.0 

0.0 

0.1 

I n i t i a l  
Span 

62.0 

62.0 

61.9 

% FULL SCALE 

Zero 

0.0 

- 

0.0 

0.1 

Sample 
Reading 

41 .O 

53.5 

35.5 

Final 
Span 

62.8 

63.0 

59.3 

Zero 

0.0 

0.0 

0.1 

Ap~arent  
Span 

62.4 

62.5 

60.6 
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DATA & RESULTS 

Cl i en t :  Lonestar,  Davenport, CA Analyzed Gas SO, 
Unit :  Main Stack Analyzer Range 0 t o  1000 ?Pm 

Date: 8/22/83 Recorder R a n ~ e  0 t o  1000 Ppm 

Zero Gas : Ambient A i r  (-50 t o  950 ppm) 

Span Gas: 522.4 ppm S02, wl th  NOx in  N2 - S c o t t  #CAL 4516 

. 
Time  

1125 

1131 
t o  

1203 

1210 

1325 

1333 
t o  

1414 

1420 

1545 

1550 
t o  

1637 

1640 

Average 
C o n c e n t r 3 t i o ~  

PPm SO:! 

28 

4 2 

51 

Zero 

0.0 

5 .2  

5.0 

I n i t i a l  
Span 

52.1 

57.2 

57.2 

% F m L  SCA&E 

Zero 

2.1 

5.3 

- 5.0 

Sample 
Reading 

1.9 

9.4 

10.1 

F i n a l  
Span 

53.5 

57.0 

57.2 

Zero 

- 1 .O 

5.2 

5.0 

A p ~ a r e n t  
:pan 

52.8 

57.1 

57.2 
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CONSTANT MONITORING 

DATA & RESULTS 

Client:  Lonestar, Davenport, CA Ana1,vzed Gas O2 

Unit: Main Stack Analyzer Range 0 t o  25% 
Date: 8/23/83 Recorder Range 0 t o  25% 

Zero Gas : Scott  #CAL 4516 (span gas for  NOx and SO2) 

Span Gas: 21% 02 - Ambient A i r  

i 

, Time 

825 

833 
t o  
937 

94 5 

1040 

1047 
t o  

11 59 

1210 

1255 

1300 
to  

1400 

1410 

Average 
Concentration 

% 0, 

12.0 

11.1 

8.9 

- 
Zero 

0.0 

0.0 

0.0 

I n i t i a l  
Span 

84.0 

83.8 

83.8 

$ F'ULL SCALE 

Zero 

0.0 

0.0 

0.0 

Sample 
Reading 

48.0 

44.3 

35.6 

Fipal 
Span 

84.0 

83.8 

83.7 

Zem 

0.0 

0.0 

0.0 

Ap~arent  
S p a n  

84.0 

83.8 

83.7 
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DATA & RESULTS 

Client: Lonestar, Davenport, CA Analyzed Gas NOx 

U n i t :  Main Stack Analyzer Ranp;e 0 t o  500 ppm 

Date: 8/23/83 Recoder Ran.qe 0 t o  500 Ppm 

Zero Gas : Ambient A i r  

Span Gas: 309.9 ppm NOx with SO2 Fn N2 - Scot t  #CAL 4516 

Time 

825 

833 
t o  
937 

945 

1040 

1047 
t o  

1159 

1240 

1255 

1300 
t o  

1400 

1410 

Average 
Coocentra t i o ~  

PPmNOx 

138 

205 

21 8 

Zero 

0.0 

0.0 

0.0 

I n i t i a l  
Span 

6 1 . 8 -  

62.0 

62.C 

% FULL SCALE 

Zero 

0.0 

0.0 

0.0 

Sample 
Reading 

27.5 

38.5 

43.2 

Final 
Span 

61.4 

54.5 

61.0 

Zero 

0.0 

0.0 

0.0 

Ap?arent 
$pan '  

61.6 

58.2 

61.5 



CONSTANT MONITORING 

DATA & RESULTS 

Client: Lonestar, Davenport, CA Analyzed Gas SO7 
Unit: Main Stack -Analyzer Ran~e  0 t o  1000 ppm 

Date: 8/23/83 Recorder Ranze -50 t o  950 ppm 

Zero Gas : Ambient Air 

Span Gas: 522.4 ppm SO2 with NOx N2 - Scott  ICAL 4516 
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c PITOT TUBE CAL SUtWARY 

Calibrated by DER 

P i t o t  Tube 
Number Description - - 
5192 . 3'  In .783 ' ,779 
5210 3 '  SS 

521 1 3 '  3 3  .799 .a01 .a00 
521 2 3 ' S S  .798 .795 .796 

5270 6 '  In .768 .771 .769 
5272 6 '  I n  .780 .778 .779 

5273 61 In  .777 .777 .777 
5293 61 SS .805 .803 .804 
5294 61 ss .778 .783 .780 
5295 61 ss .780 .782 .781 
5330 9 '  In .771 .770 .770 
5332 9' In  .782 .781 .781 

* 5350 9 '  SS .776 .778 -777 
5352 9 '  ss .778 .781 .779 
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PLUMSTEAOVILLE. PA. 18040 ' PHONE : 215-766.8861 TWX: 510.665.0344 Osta Shipped 
7/18/83 

CIfEMEC0U)CY Our Project No: 
320989 

ATTN: ~ I P  HUNTER your P.O. NO: 610 
690 GARCIA AVENUE 
PITTSBURGH, CA 94565 PIC 1 of I 

CERTIFICATE OF ANALYSIS - €PA PROTOCOL GASES* 
IConcdniralionr are in mole %or ppm) 

CAI,-4516 1 
7/15/03 

Cylinder Numher Certified A c c u r a c y %  NBS Traceable Anplysir Dates: ~ i r s r  4/28/83 7/12/83 

PRIMARY REPLICATE 
CERTIFIED EXPIRATION ANALYTICAL STANDARD 

COMPONENTS 
CONCINTRATIONS 

CONC DATE PRINCIPLE NBSISRM3 FIRST SECOND 

N I T R I C  OXIDE 309.6 ppm 1/12/84 CHEMILUMINESCENCE 1686. 1687 309.bvvm 309.8 
NOx 3w.9 Ppm 

SULFUR D I O X I D E  522.4 ppm 1/15/84 ELECTRO-CHEMICAL -1661- 

I Cylinder N u m l ~ r  Cattitied Aacuracy 91 NBS Traceable Analysis Datoc: First Last 

PRIMARY 
CERTIFIED EXPIRATION ANALYTICAL STANDARD 

REPLICATE 

COMPONENTS CONC DATE PRINCIPLE NBSISRM'I FIRST SECOND 
CONCENTRATIONS 

0 . "r 

m 
0 

to EPA Protocol No: 

Awroved By 
'PENROSE HALLOWELL JR. 
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PURE GASES ACC~SSOIIV P t I ouuc rs  rn CUSTOM ANALYTICAL SERVICES 

TROY. MICHIGAN I SAN flFIINAHI)INO. CALIFORNIA 
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Introduction 

On August 4, 1983, Chemecology personnel; Larry Borre l l i ,  
Dave Ray and Kevin Crosby, performed par t icu la te  emissions 
t e s t i ng  a t  two s i t e s  simultaneously. The two s i t e s  were 
the Clinker Cooler and Coal Stack. 

The pumose of t e s t i ng  was t o  determine compliance with 
Monterey Bay Unified APCD regulations.  

The t e s t i ng  was coordinated as foilows; Dave Ray con- 
ducted sampling a t  the Clinker Cooler Stack, Kevin Crosby 
sampled a t  t he  Coal Stack, and Larry Borre l l i  operated 
the computer and supervised the t e s t i ng  team. A l l  samples 
were transported t o  the  Pi t tsburg Laboratory and analyzed 
the  following day by Cherry Padi l la ,  Chemecology's Lab 
technician. 

- CHEMECOLOGY 3 
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SELECTED 3ESULTS 

Client : Lones tar 

Unit: Clinker Cooler 

Date: August 4, 1983 

Time : 

Process Conditions: 

ACFM : 
SDCFM : 95' o o 
TPH (kiln feed): 17 9 
TPH (Clinker Production) : L; 2 

C02 ($  vol dry) : 
02 ( $  v01 dry): 
H@ (% vol) 

Particulate Emissions: 

1105-1214 
Run #1 

gr/SDCF : 0.0130 
0: SDCF (less condsnsables) : 0.0120 
l b s h  (total): f 11.10 
lbs . part/Ton Feed (less condensables) 0.060 

Test Conditions: 

Duration (min) : 
Sample vol. (SDCFj : 
% isokinetic: 

1403-1 520 
Run #2 



Client:  Lonestar 

Unit: Coal Stack 

Date: August 4, 1983 

Time : 

Process Conditions: 

ACFM: 
SDCFM: 
TPH (k i ln  feed) :  
TPH (Coal M i l l )  : 

C02 ( %  vol dry) : 
02 (% vo1 dry): 
Hz0 (% vo l ) :  

Par t iculate  Emissions: 

gr/SDCF : 
gr/SDCF ( l e s s  condensabies) : 
lb/hr.  ( t o t a l ) :  

Test Conditions: 

Duration (min) : 
Sample vol. (SDCF) : 
$ i sokinet ic :  

1107-1220 1410-1519 1654-1805 
Run #1 Run #2 Run #3 
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VELOCITY TRAVEUE AND VOLmE PTLIW' RATE I 
REF: Environmental Protection Aqency, Code of Federal Regulations, 

T i t le  40, Part  60, Appendix A, l!ethod 1 and 2, 1981 
: Bay Area AQW, Manual of Procedures, San Francisco, CA, Yethod St-17 

January, 1982 
: AS?= Performance Test Code 127, New York, NY, 1957 
: A s W 4  D-2928-71 
: Western Precipi ta t ion Division of Joy hfanufacturing, VP-50, 1968 

PROCEDURE: I 
Duct temperature and velocity were read a t  each of several t raverse  points 
within the duct. The number and locat ion of traverse polnts was chosen 
t o  a id  i n  the extract ion of a representative sample (i.e. by EPA Flethod I ) .  
Velocity head was determined using a cal ibrated type "S1' p i t o t  tube and 
Hagnehelic d i f f e r en t i a l  pressure eaune. Duct temverature was measured by 
means of a themocouple attached t o  t he  p i t o t  tube. S t a t i c  pressure was 
measured with the Mamehelic and one leg  of the p i t o t  tube. Using the 
molecular weight and traverse data, veloci tp  was calculated a t  each t raverse  
point. From the average velocity,  duct area ,  temperature, pressure and 
composition, actual  and standard gas volume flow r a t e  were calculated f o r  
the duct. 

CALCULATIO~JS : 

Performed by computer based on the following equations: 

Symbol Ident i f icat ion:  

Ad = duct area ,  square f ee t  
Cp = p i t o t  tube correction fac tor  un i t l e s s  
D = duct diameter ( c i r&la r  ducts j ,  inches 
k = number of t raverse  points on D o r  W 
L = duct dimension having por t s  ( rec tmgular ) ,  inches 
hFtJ = molecular weight (wet) 
n = traverse poinf, number on a diameter 
Ap = velocity head, "g20 
PL = number of por ts  on dimension L 
Pd & Pstd = duct (barometric + s t a t i c )  and standard pressure, "He 
4d = volume flow ra t e ,  actual  CFM 9 
Qstd = volume flow ra t e ,  standard condition (wet o r  cl.ry), SCFM 
Td & T,td = duct and standard temperature. OR 

t .p. = traverse p o h t  (distance from sanple port  wal l ) ,  inches 
vd = velocity a t  duct conditions, fps  
W = second duct dimension (rectangular) ,  inches 

C 



. CORPORATION 

YELOCITY TRAVERSE AND VOLDME F M W  RATE (cont) 

I 
Eouatiocs: 

Location of Traverse Points: 

I Circular Duct : 

t.P. (1st half) = D/2 - (D/2k) * d  k(k+lSnJ I 
t.p. (2nd half) = D/2 + (D/2k) * 4-1 
Where n = 1 to k/2 

Rectangular Duct: 

t . p .  = W/2k + (11-11 .* W/k I 
- 

1 
I 

Velocity & Volume Flow Rate: 

vd = 85.49s cp* 

Qd = 60 * vd (avg) * ~d = ACFM 

I 

Qstd(vet1 = Qd * Tstd it- pd - - 
Pstd 

Qstd(dry1 = Qstd(vet1 * (1 - $H70/100) = n r r u  I 
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VELOCITY TRAVERSE & VOLUME FMW RATE ( c o n t l )  

DATA: - 
CLIENT : Lonestar UNIT: Clinker Cooler 

DATE: 8/4/83 TIME: 1105 - 1214 RUN # :  1 

Description: Ports: two 3-inch female ports ,  properly located, approximately 
6 diameters a f t e r  and 2 diameters before disturbances in flow. 

Duct Diameter 102 inches Area 56.75 f t 2  

Rectangular duct X 

% Hz0 i . 4  Mw 28.69 Mag. Box # 371 

Duct S t a t i c  Pressure 1.10 inches H20 Temp. Unit # 
Standard Conditions 60 OF & 29.92 "Hg Pi to t  Tube # 5352 
Pi to t  Tube Coefficient 0.78 

RESUi.TS : . . 

Average Velocity (Vd) 48.0 FPS Average duct temp. OF, Press. 2e90. "Hg 

Volume Fiou ka te  a t  x O ~  & 29.90 ~ l ~ e  ( ~ d )  163471 ' ACFM 

Volume Flow Rate a t  'standard conditions (Q~td(wet ) ) loo978 ' ' SCFY 

Volume Flow Rate a t  'standard conditions (Qstd(dry)  ) 99547 SDCFM 



I 
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont t  ) 

DATA : - 
CLIENT : Lonestar UNIT: Clmker Cooler 

DATE: 8/4/83 TIME: 1403 - 1520 RUN # :  2 
Description: Ports: two 3-mch female por ts ,  properly located, approximately 

6 dlameters a f t e r  and 2 dlameters before disturbances m flow. 

Duct Diameter 102 inches Area 56.75 f t 2  

Rectangular duct X 

% H z 0  1.3 MW 28.70 Mag. Box # 371 
Duct S t a t i c  Pressure 1 . l o  Inches H20 Temp. Unit # - 5562 
Standard Conditions 60 OF & 29.92 "Hg P i to t  Tube # 5352 

P i to t  Tube Coefficient 0.78 

I 

9 

1 

emp A P  d 
T°F In .  d s e c  

22 
23 
24 

emp A vd 
T°F 1 .  f t / s ec  

I 
I 

RESU1,TS : 

Average Velocity (Vd) 44.5 FPS Average duct temp. OF, Press. "Ha 

Volume Flov Rate a t  % 29.90 (Qd) 151550 ACFM 

Volume Flow Rate a t  standard conditions (Qstd(wet))  96685 ' S CFi? 

Volume Flow Rate a t  standard conditions (Qs td(dry) )  95434 SDCFM 

Northwest Port  
Temp AP vd 

Ins.  
Trav. From 

I ,  . 

OF 
365 
365 
365 
365 
365 
365 
360 
350 
350 
355 
355 
355 

Southwest Port 
Temp AP Vd 

It. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

:a 
15 
16 
17  
18 
19 

Edge 
2.2 
6.8 

1 . 0  
18.1 
25.5 
36.3 
56.7 
76.5 
83.9 
90.0 
95.2 
99.8 

In .  
0.50 
0.50 
0.54 
0.54 
0.53 
0.53 
0.50 
0.50 
0.50 
0.48 
0.46 
0.42 

f t /sec 
41.2 
42.2 
44.2 
44.2 
46.1 
44.2 
41.5 
39.9 
39.9 
44.6 
44.1 
43.6 

O F  

360 
360 
360 
360 
360 
360 
370 
270 
270 
375 
375 
375 

f t / s e c  
46.2 
46.2 
48.0 
48.0 
47.6 
47.6 
46.1 
45.8 
45.8 
45.0 
44.1 
42.1 

In .  
0.40 
0.42 
0.46 
0.46 
0.50 
0.46 
0.40 
0.42 
0.42 
0.46 
0.45 
0.44 
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont '  ) 

DATA : - 
CLIENT: Lonestar UNIT: Clinker Cooler 

DATE: 8/4/83 TIME: 1648-1800 RUN # :  3 

Description: Ports:  two 3-inch female ports ,  properly located, approximately 
2 diameters a f t e r  and 6 diameters before disturbances in  flow. 

Duct Diameter I o 2  inches Area 56.75 ft2 

Rectangular duct X 

$H20 1.6 MW 28.67 Mag. Box # 371 
Duct S t a t i c  Pressure 1.10 inches H20 Temp. Unit ff 5562 
Standard Conditions 60 O F  & 29.92 "Hg Pi to t  Tube ff 5352 
P i to t  Tube Coefficient 0.78 

Average Velocity (Vd) 43.8 FPS Average duct temp. JhZ_ O F ,  press.  "As 
Volume Flow Rate a t  367 O F  % 29.90 F i  (Qd) 48961 ACFM 

Volume Flow Rate a t  standard conditions (Qstd(wet))  93620 SCFF 

Volume Flow Rate a t  standard conditions (Qs td(dry) )  92128 SDCFM 

Ins.  
Trav. From 
Pt .  Edge 

1 2.2  
2 6 .8  
3 12.0 
4 18.1 
5 25.5 
6 36.3 
7 65.7 
8 76.5 
9 83.9 

l o  90.0 
11 95.2 
1 2  99.8 
13  
1 4  
15 

. 1 6  
17 
18 
19 
20 
2 1  
22 
23 
24 

Northwest Port 
Temp aP Vd 

O F  

370 
370 
370 
360 
370 
360 
360 
360 
360 
360 
345 
340 

Southwest Port 
Temp a P  vd 

In.  
0.42 
0.53 
0.53 
0.56 
0.54 
0.46 
0.46 
0.50 
0.50 
0.46 
0.46 
0.42 

O F  

370 
370 
370 
370 
375 
375 
380 
380 
380 
380 
365 
365 

Temp nP vd 
OF In. f t / sec  f t / s ec  

42.5 
47.8 
47.8 
48.8 
48.2 
44.2 
44.2 
46.1 
46.1 
44.2 
43.8 
41.7 

Temp aP Vd 
In. 
0.43 
0.43 
0.40 
0.40 
0.40 
0.40 
0.37 
0.42 
0.42 
0.40 
0.42 
0.42 

OF f t / s e c  
43.0 
43.0 
41.5 
41.5 
41.6 
41.6 
40.1 
42.8 
42.8 
41.7 
42.4 
42.4 

In .  

4 

f t / s ec  
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont '  ) 

DATA : - 
CLIENT: Lonestar Coal Stack 

DATE: 8/4/83 TIME: 1107 - 1220 RUN # :  1 

Description: Ports: two 3-inch female por t s ,  properly located, approximately 
8 diameters a f t e r  and 8 diameters before disturbances in flow. 

Duct Diameter inches Area 7.O7 f t 2  

Rectangular duct X 

%H20 4 . 1  MW 28.45 Mag. Box # 375 

Duct S t a t i c  Pressure -27.0 inches H20 Temp. Unit # 549 
Standard Conditions 60 OF & 29.92 "Hg P i to t  Tube # 
Pi to t  Tube Coefficient 0.78 

I 
I 
1 .  

RESUT,TS : . . 

Average Velocity (Vd) 6 5  FPS Average duct temp. 1 2 8  OF, Press. 27.84 "Ha 
Volume ~ l o u    ate a t  - 128 OF S 27.84 ' I1Eg (Qd) 26589 ACFM 

. . 
Volume Flow Rate a t  standard conditions (Qstd(wet))  21864 SCFF 

Volume Flow Rate a t  standard conditions (Qs td(dry) )  20969 SDCFM 



I 
- 
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VELOCITY TRAVERSE & VOLUME FLOW RATE ( c o n t l  ) I I - DATA: 

Duct Diameter 36.0 inches Area 7.07 f t 2  

Rectangular duct  X 

$ H z 0  3.8 MW 28.49 Mag. BOX # 375 

Duct S t a t i c  Pressure  -27.0 inches H20 Temp. Unit  # 549 

Standard Conditions 60 OF & 29.92 "Hg P i t o t  Tube # a 
P i t o t  Tube Coeff ic ient  0.78 

I 
I 

CLIENT : Lones t a r  UNIT: Coal S tack  

DATE: 8/4/83 TIME: 1410 - 1519 RUN #:  2 

Descript ion:  Por t s :  two 3-inch female p o r t s ,  proper ly  loca ted ,  approximately 
8 diameters  a f t e r  and 8 diameters  before d is turbances  in flow. 

Volume Flow Rate a t  s tandard condit ions (Qs td (d ry )  ) 21289 SDCFM 

I n s .  
Trav. From 

riEsmss : . . 

Average Veloci ty  (Vd) 633 FPS Average duct temp. OF, p r e s s .  "Ha 
Volume Flov  ate a t  127 Sr 27.84 "Ep (Qd) 26839 ACFM 

Volume Flow Rate a t  s tandard  condi t ions  (Qstd!wet) ) 22132 . , SCFF 

Pt.. 
1 
2 
3 
4 
5 
6 
7 
e 
9 

10 
11 
12 
13 
1 4  

.15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Edge 
1 .6  
5.3 

10.7 
25.3 
30.7 
34.4 

West Port  
Temp AP Vd 

OF 
120 
128 
128 
128 
128 
128 

South Por t  
Temp AP vd 

I n .  
0.56 
1.20 
1.40 
1.50 
1.50 

1 . 2 5  

Temp Ap vd 
OF I n .  f t / s e c  f t / s e c  

44.2 
64.2 
70.3 
70.3 
69.1 
62.9 

f t / s e c  
42.7 
62.9 
67.9 
70.3 
70.3 
64.2 

OF 
120 
128 
128 
128 
128 
128 

Temp AP v d 
I n .  
0.60 
1.25 
1.50 
1.50 
1.45 
2 0  

OF I n .  

+ 

f t / s e c  
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VELOCITY TRAVERSE & VOLUME FLOW RATE ( c o n t t  ) 

DATA: - 
CLIENT : Lonestar UNIT:  Coal Stack 

DATE: 8/4/83 TIME: 1654 - 1805 RUN # :  3 

Descript ion:  

Duct Diameter 3.0 inches Area 7.07 f t 2  

Rectangular duct X 

$H20  4.1 MW 28.44 Mag. Box # 775 

Duct S t a t i c  Pressure  -27.0 inches H2O Temp. Unit  # 
Standard ConcLitions 60 O F  & 29.92 "Hg P i t o t  Tube # 
P i t o t  Tube Coeff ic ient  0.78 

RESUI,TS : 

Average Veloci ty (Vd) &~FPs Average duct  temp. 121- OF, Press.  21,81tt'He 
Volume Flow Rate a t  & 77.84 "fie (Qd) 77064 ACFM . . 
Volume Flow Rate a t  s tandard  condi t ions  (Qs td (we t ) )  22311 SCFF 

Volume Flow Rate a t  s tandard  condi t ions  (Qstd(dry)  ) 399 SDCFM 
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PARTICULATE EMISSIONS I 
REF: EPA, Code of Federal Rep~ la t ions ,  T i t l e  40, Part  60, Appendix A ,  

Method 5, 1981 
: South Coast AOM), Source Testing Manual, Los An~e le s ,  CA, April ,  1981 
: Sta teof  California, A i r  Resources Board, Draft Stationary Source Test 

Methods, Method 1-5, June, 1979 

SAMPLING PROCEDURE: 

The apparatus consisted of a nozzle, heater wrapped probe and heated f i l t e r  
holder (see data sheets f o r  type of nozzle, probe and f i l t e r  holder) .  A 
ser ies  of lmpinger-absorbers (see data sheet f o r  t ~ e  and contents) were 
connected in tandem and immersed in an i c e  bath. The absorption t r a i n  was 
followed by a pas drying tube containing i n d i c a t h g  s i l i c a  e e l ,  a diaphragm 
pump, dry t e s t  meter and a calibrated r e s t r i c t i on  o r i f i c e  Pi t ted with a 
mamehelic d i f f e r en t i a l  pressure Eauce. 

The computer was used in selection of sui table  samplinc points,  nozzle s ize ,  
and o r i f i c e  constant. The apparatus was leak tes ted,  the probe heaters 
were brought t o  temperature and the nozzle was positioned a t  the  f i r s t  s a p l i n g  
point. The pump was immediatley s ta r ted  and adjusted t o  obtain the isokinet ic  
sampling ra te .  

Duct conditions were monitored throuehout the  samalinp period with a t-e 
"St' p i t o t  tube and a thermocouple simultaneously positioned a t  the t raverse  
point. Conditions a t  the sampling auparatus and meterinc: device were 
constantly monitored and r e m l a r l y  recorded on the data sheet. Isokinet ic  
sampling r a t e  in terms of o r i f i c e  d i f f e r e n t i a l  pressure was calculated by 
computer f o r  each s e t  of duct and samplinc: apparatus conditions. Data was 
relayed between the computer and s i t e  by radio. 

On completion of sampling from a l l  usable t raverse  points,  the  apparatus 
was removed, leak-checked, sealed from possible contamination and transported 
to  the laboratory. Replicate samples were taken a s  indicated by the  data 
sheets. 

Concurrent with each par t icu la te  samplin~?, an integrated rras s a m ~ l e  was 
withdrawn from the  summation of the  t raverse  points $?rou~h t h e  t r a i n  and 
collected a t  the  ou t l e t  of the meter in to  a sample bag. 

ANALYTICAL PROCEDURE: 

The weiyht o r  volume increase of the  im~inge r s  was measured and recorded 
for  calculation of percent water. 

m e  contents of the sample bladder were analyzed by Orsat for  fixed gas and 
molecular weieht determkuation. 
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P A R T I C U T E  ENISSIOYS 

Analytical Procedure (cont)  

The f i l t e r  section was recovered, placed i n  a 10S°C d y i n g  oven and desiccated 
to  constant weiqht. The weight increase was determined from the t a r e  weieht 
and recorded on the individual data sheet. I 
Sample was recovered from the nozzle and probe sections with d i s t i l l e d  water 
and/or acetone and a rubber policeman o r  nylon b r i s t l e  brush. A tared dish 
was used for  subsequent evaporation, desiccation and weicht determination. 

I f  analysis of the condensable f rac t ion  of the par t icu la te  (::impinf!er catchn o r  
'!back ha l f " )  was required, an al iquot  of the i u o i n ~ e r  l iquid was poured 
in to  a tared dish. The l iquid was evaporated t o  drvness and the residue was 
desiccated t o  a constant w e i ~ b t .  I 
Aliquots of blank impinger and/or probe wash reagents were evaporated t o  
dryness in  tared dishes. The residue was desiccated and weiqhed f o r  subtraction 
of the blank residue from the t o t a l  probe wash o r  condensables residue. I 
An estimate of sampling accuracy was performed by calculation of percent 
isokinet ic  r a t e  over the  en t i r e  s a m ~ l i n g  period. 

CALCULATIONS: 

Performed by computer based on the following equations: 

S p b o l  Ident i f icat ion:  

Subscripts d, m and n denote duct, dry gas meter and nozzle respectively 
Subscripts s td ,  bar and avg denote standard, barometric and averaee 

A = area, square f e e t  
Co = par t icu la te  concentration, grains/SDCF 

p i t o t  tube correction, un i t l e s s  
.R.  = emission r a t e  of par t icu la te ,  l b h r  2 = 

A H  = o r i f i c e  d i f f e r en t i a l  pressure,  inches H20 
I = percent of i sok ine t ic  sampling 
km = o r i f i c e  constant, un i t l e s s  
M = mass of par t icu la te  collected,  millicrams 
MW = wet molecular weight of duct gas, g/mole 
P = absolute pressure, inches Hg 
b p  = veloci ty  pressure head, inches A20 ? 
Q = volume flow ra t e ,  CFM 
Qo = parameter of volume flow r a t e  throueh the  o r i f i c e  
T = absolute temperature, OR 

t = time of sampline period, minutes 
V = gas volume, CF 
v = velocity,  feet/second 
W = water collected,  grams 
% A20 = duct gas water content, percent volume 
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CORPORATION 3 

PARTICULATE EISSIONS 

Calculations (cont)  

Equations : 

Duct gas velocity a t  any t raverse  point (see Velocity & Volume Flow Rate): 

v = 85.49 * $ */= 
Isokinet ic  sampling r a t e  a t  any t raverse  point:  

Pd * Tm 
h ' Q n ' P m * T d  " (1 - % H20/100) 

where Qn = 60 * vn ' An and f o r  isokinet ic  sampling, vn = vd 

-% [NW - (0.18 + % H ~ o ) ]  
a~ = ~ , 2  * + 

(1 - 5 r1~0/100) km2 + Tm 

where Q0 = 1.23 * Qm - 0.23 * Qm ( 2  - %) (.for non-linear o r i f i c e )  

Percent of isokinet ic  samplirq: 

!0.00267 * W + Vm/Tm(avg) * (Pbar + ~H(avg) /13 .6 ) ]  
I = T d U  # 100 t * vd(avg) * Pd * A, * 60 

Sampled Volume: 

(Pbar + PH(avg)/13.6) T a w  + 

Vm(std) = Vm * 
T,(avg) P6td 

Par t iculate  Concentration: 

Co = 0.0154 * M 
Vm(std) 

Emission Rate: 

E.R. = 8.58 + 10-3 + Qstd(dry) * Co 

! 

! 
! 
i 
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I 

I 
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i 
i 
i I 
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CORPORATION 

I' Method 5 P a r t i c u l a t e  Sampling Train  

Impinger {I Contents 

8 1 100 mls D i s t i l l e d  Water 
/I 2 100 mls D i s t i l l e d  Water 
// 3 E ~ P  t y  
#4 250 grms S i l i c a  Gel (8 mesh) 

b 
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PARTICULATE WSSIONS 
TEST EONITOR DATA 

Date 8/4/83 Run 1 . Nozzle h Probe Hat. SS 
Cl ien t  Lonestar Sample Train Temp.: F i l t e r  Holder M a t .  SS 
Unit Clinker  Cooler Probe 400.420.400:F 4 0 0 F i l t e r  # 5 
Ambient Temp. 75 9 Fll te12~5.280.225 bF 230Nozzle # 7 G  i . d .  7.0 mm 
Press .bar  29.82 j~l.8. Sample Line - P p i t o t  W 5352 ~p 0.78 
Press .  s t a t i c  In. E20 Post-Test Leak Check: Temp. ~ n i r 5 5 6 2  

Leak Rate m C P  Mag. # H- 
Assumed MW 28.80 5 H20 1 .O ( I ~ i n .  Eg Vac. O r i f i c e  km 0.4 - 
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CORPORATION 

PARTICULATE EMISSIONS 

DATA & RESULTS: 
site: Cllnker Cooler Run: 1 

Date: 8/4/83 T h e :  1105 - 1214 

F i l t e r  Sample: Type EpA Flat  F i l t e r  

Gas Composition: 
0 CO2 % volume (dry) 

02 -Ti--' % volume (dry) MW (wet) 78.69 
CO % volume (dry) Excess Alf % 
N2 7 % volume (dry) Sampled Volume 43.58 SDCF 
H20 1.4 % volume Isokinet lc  Rate ~ 0 0 . 0  % 

Part iculate  Concentration: 
Co0.0130 gralns/SDCF % 60 OF and 29.92 "Hg 
C grains/SDCF % 

Emission Rate: 
E.R. 11.16 l b s h r  % Qstd (dw)  99500 SDCFM 

. 

i I 
I 

I ' I 

I 
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PARTIC'JLATE EMISSIONS 
i I 

DATA & RGSULTS: 

S i t e :  Clinker Cooler Run: 
2 

! 
Date: 8/4/83 Time: 1403 - 1590 

1 

! 

I 
I 

I 
, I  

F i l t e r  Sample: Type EPA Flat  F i l t e r  
! 

i 
I i 

i 
! 
i 

I 
! 
! 
i 
i i i 
I 

I 
I 
i 

1 
% volume (dry)  MW (wet) 02 - - 2 L  7R 7n 

CO $ volume (dry) b c e s s  Aif % 
i 
I 

N2 79 % volume (dry) Sampled Volume 41 97 SDCF 
H20 1 .3  % volume 1sokinetic:Rate 9 8 : 7  - % 

Part iculate  Concentration: 
60 O F  and 29.92. "Hg Co 0.01 27grains/SDCF @ 

11 
I 
I 

C grains/SDCF @ 1 I 
I 

1 

Emission Rate: 
E . R . .  10.40 l b s h r  @ Qstd(dry) 95400 SD CFbI 

\ 
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PARTICULATE MSSIONS 
TEST EONITOR DATA 

Date 8/4/83 Run 3 Nozzle k Probe Fat.  SS 
Client Lonestar Sample Train Temp.: F i l t e r  Holder Eat. SS 
Unit Clinker Cooler Probe2 0 260 260,%?50 F i l t e r  1 7 
Ambient Temp. 9 Fi l teO 0 2 0 260,%0 Nozzle X 7 G  1.d. 7.0 mm 
Press.bar 29.82 in. H g  Sample Line - OF p i t o t  1 rn 2 7 -  
Press. s t a t i c  in. 820 Post-Test T ~ a k  Check: Temp. 

LeakRa teO.000C~ Hag. n 3 7 1 ~ e t e r R B  
Assumed MW --% 1 .3  @ L i n .  Eg Vac. Orifice kn 0.5 - 

Total 60 
I I I I I I I 

Hbutes  I I bn.1 I 1 WTfi  1 40.9 
Average 367 1 1 43.8 IAverape 1 75 3.28 i 
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PARTICULATE EMISSIONS 

DATA & RESULTS: 

S i t e :  Cllnker Cooler Run: 3 

Date: 8/4/83 Tune: 1648 - 1800 

F i l t e r  Sample: Type EPA Flat  F l l t e r  

02 21 . O  % volume (dry) 
CO % volume (dry) Ekcess A 1  
N2 79 % volume (dry) 

(IJet) -% 
Sampled Volume qqmq7 SDCF 

H20 1.6 % volume Isokinet ic  Rate 29.1 % 

Part iculate  Concentration: 
Co 0.0166grains/SDCF @ 60 OF and 29.92 "Hg 
C grains/SDCF % 

h i s s i o n  Rate: 
E.R. 13.12 l b s h r  % Qstd(d~-y)  92100 SDCFM 

I 

I 

I 
1 

I ~ 
I 

I 
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F i l t e r  Sample: Type EPA Flat  F i l t e r  

I 
I 

Gas Compos. 
co2 0 *- ,.- 

PARTICULATE EMISSIONS 

DATA & RESULTS: 
Si t e :  Clinker Cooler Run: 3 

Date: 8/4/83 Time: 1648 - 1800 

i t ion:  
% volume ( d r y )  

'TOTAL 

.O % volume (dry) MW (ue t )  9 R  ~7 

volume 
volume 

id&) 
(dry)  

ntcess A=$ 
" ,  

% '  
Sampled Volume qq. 97 ' SDCF 
1% 
- .6 % volume Isokine t ic  Rate qe 

Part iculate  Concentration: 
60 OF and 29.92. "Hg 

C grains/SDCF @ 

Emission Rate: 
E.R. 13.12 lb s /h r  @ Qstd(.dry) 97100 SDCFM 
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CORPORATION 3 

, . 
PARTICULATE MSSIONS 

TEST MONITOR DATA 

D a t e  8/4/83 Run 1 Nozzle & Probe Mat. SS 
Cl i en t  Lonestar Sample Tra in  Temp.: F i l t e r  Holder ht. SS 
Unit Coal Stack Probe 235 235 275 uF 250 ~ i l t e r  # 6 
Ambient Temp. . ' ( 5  ~ilter-@f 2 5 5 ~ o z z l e  # 5G 1.d. 5.0 mm 
Press  . ba r  29.82 in. Hg Sample L b e  OP p i t o t  # W c 78- - 
press  . s t a t m i n .  H20 Post-Test Leak Check: Temp. U n i i ; ~ 5 4 $  
Press.duct  2 7 i n .  ~g L e a k R a t e m W  Mag. /=1!={631 
AssumedMW29762&'0 10.0 - 1 )  6 in. EgVac. , .  - - O r  i f  i c e  km 0.4  

- - 
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PARTICULATE EMISSIONS 

DATA & RESULTS: 

S i t e :  Coal Stack Run: 1 
Date: 8/4/83 Time: 1107 - 1220 

: - 
F i l t e r  Sample: Type 5PA F la t  F i l t e r  

McJ (wet) 28.74 
% volume (dry) Excess A i r '  

N2 79.0 $ volume (dry) Sampled Volume 4 .  % 
H20 4.1 % volume 

SDCF 
Isokinet ic '  Rate 91.5 % 

Par t icu la te  Concentration: 
co grains/SDCF% - 

- 60 OF and 29.92. I1Rg 
C grains/SDCF @ 

Emission Rate: 
E.R. 0.95 l b s h r  @ Q s t d ( d p )  21000 SDCm 

~ ~ 

I 

I 
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PARTICDLATE MSSIOI.:S 

TEST EONITOR DATA 

Date 8/4/83 Run 2 . . . . 
Client Lonestar Sample Train T-m. c D.: - 

Unit oa Stack Probe 91,c 91,s =c,? '-%L,: - 

Ambient ;e:. 75 9 ~lltep4~:245:~<5'~~- - , ,  . 
Press.bar 29.82 in. Hg Sample Line - ,o . . - 
Press.static -27.0 in. H20 Post-Test rhak meek: :,: 
Press.duct 27.841~. Hg Leak Rate -CF? . A .- .. 
Assumed MU '28I45~0 4.1 B ~ i n .  Eg VSC. .. - . .- - 

- 

- 

- 
- 

I i ,  - 
- - 
- I 

- 
- - 

I - - i 
- 
- I - 1 - 
- 1 - - 
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- - 
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PARTICULATE EMISSIONS 

DATA & RLSULTS: 

Coal Stack RUR: 7 

Date: 8/4/83 Time: 1410 - 1519 

F i l t e r  Sample: Type EPA Flat  F l l t e r  

i I 

I 

Excess Air 
Sampled Volume 36.57 
Isokinet lc  Rate95.8 

Par t iculate  Concentratlon: 
Co 0.003araFns/SDCF @ 60 OF and 29.92 "Hg 

Emission Rate: 
l b s h r  8 Qstd(dry) 21700 SDCFM 
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FARTICULATE WSSIONS 
TEST FONITOR DATA 

'Date 8/4/83 Run- Nozzle h Probe F a t .  SS 
Cl ien t  Lonestar Sample Tra in  Temp.: F i l t e r  Bolder Y!t.  YS 
Unit Coal S tack  P r o b e 2  2 6 0 F i l t e r  I 9 
Ambient Temp. bF Fi l te835,245,260?F 2 6 0 ~ o z z l e  R 5G 1 . d .  5.0 nm - Press .ba r  29.82 in. Hg Sample Line 
Press.stat:c -27 .0 in .  El20 Post-Test TLeak 
Press .duct  2 8 4 1 ~ 1 .  ~g -1L-7- Leak R a t e  0.008 Cl?' 
Assumed HW 28.49 a 0  3.8 8 4 In. Eg VSC. - - 
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- 
PARTICULATE EMISSIONS 

DATA & RESULTS: 
S i t e :  Coal Stack R u n :  3 
Date: 8/4/83 Time: 1654 - 1805 

EPA Flat  F i l t e r  F i l t e r  Sample: Type - 

Gas Composition: 
co2 0.4 % volume (dry) 
02 20.6 % volume (dry) MW (wet) 98.44 
CO % volume (dry) b c e s s  A i r . .  
N2 79 %vo lume(d ry )  Sampled Volume . Q 

3 
SDCF 

A20 4.1 % volume Isoklnet ic  Rate :n?:b 
Part iculate  Concentration: 
Co 0.0008 grains/SDCF @ 60 OF and 29.92, "Hg 
C grains/SDCF B 

Emission Rate: 
E.R. 0.15 l b s h r  @ Qstd(dry) ?14on SDCFM 

L 




