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1.0 INTRODUCTION 

At the request of Holly Sugar Corporation, Santa Maria, 

California, Western Environmental Services (WES) conducted testing 

at the Santa Maria Facility. The testing consisted of collecting 

samples on the stack outlet of 8 units. The units are Boiler #l, 
- Boiler #2, Boiler # 3 ,  Boiler # 4 ,  Cooler, Dryer #I, Dryer #2, and 

Dryer # 3 ,  The testing was performed from June 4 through June 14, 

- 1991 to provide compliance test data for the Santa Barbara Air 
Pollution Control District. The permit to operate numbers are 7205 

and 6856. - 
The sampling program consisted of collecting oxides of 

nitrogen, oxygen, hydrocarbons, particulates, carbon monoxide, 

carbon dioxide, and sulfur dioxide from each of the units except 

the Cooler Stack. The cooler stack was sampled for particulates 

only. Each dryer has two stacks. One stack was monitored for the 

pollutants while the other stack was checked for velocity only. 

The facility processes sugar beets into various sugar 

products. The boilers, dryers, and cooler are used to process the 

sugar beets. The facility operates at a maximum capacity during 

harvest season April - October. The boilers are under Permit to 
Operate No. 7205 while the dryers and cooler are under Permit to 

Operate No. 6856. The permits are located in Apendix E. During the 

testing program, the units were fired with fuel oil. 



The following sections will be presented in this report: 

Summary of Results, Site Description, Sampling and Analytical 

Procedures, Quality Assurance, and Appendices. The appendices 

contain t2he Field and Laboratory data sheets, Gas Calibration 

Information, Sample Calculations, Process Data and Permits to 

Operate. 





2.0 SUMMARY OF RESULTS 

Tables 2.1 through 2.23 present the results collected from 

the testing program, 

The test results are listed below. 

Location/Test Test #1 Test 02 Test #3 Average ................................................................ 
Boiler #1 

Steam Output, #/Hr 55,000 56,000 56,000 55,667 

Volumetric Flow Rate, DSCFM 
16,298 16,252 

Oxides of Nitrogen, ppm 
368 365 

Oxides of Nitrogen at 3% Oxygen, ppm 
459 450 

Oxides of Nitrogen, #/Hr 
43.68 43.20 

Carbon Monoxide, ppm 
0 0 

Carbon Monoxide, #/Hr 
0.00 0.00 

Sulfur Dioxide, ppm 
154 163 

Sulfur Dioxide, #/Hr 
25.43 26.84 

Oxygen, % 6.59 6.40 6.30 6.43 

Carbon Dioxide, % 11.43 12.12 12.00 11.85 

Particulates 
# / ~ r  9.257 10.778 9.967 10.001 

Hydrocarbons 
Methane, ppm 4.59 2.15 4.61 
Methane, #/Hr 0.19 0.09 0.19 

Non-Methane Hydrocarbons 
PPm <.1 (-1 c.1 <.1 
#/Hr (0.10 (0.10 (0.10 (0.10 ............................................................... 

2-1 



Location/Test Test #1 Test ?2 Test #3 Average ................................................................ 
Boi 1 er #2 
Steam Output, #/Hr 58,000 58,000 59,000 58,333 

Volumetric Flow Rate, DSCFM 
19,041 18,904 

Oxides of Nitrogen, ppm 
233 282 

Oxides of Nitrogen at 3% Oxygen, ppm 
357 368 

Oxides of Nitrogen, #/Hr 
32.31 38.82 

Carbon Monoxide, ppm 
22 21 

Carbon Monoxide, #/Hr 
1.86 1.76 

Sulfur Dioxide, ppm 
131 158 

Sulfur Dioxide, #/Hr 
25.27 30.26 

Oxygen, % 9.25 7.20 7.10 7.85 

Carbon Dioxide, % 9.80 11.47 11.50 10.92 

Particulates 
#/Hr 6.558 13.185 8.938 

Hydrocarbons 
Methane, ppm 14.24 12.56 12.56 13.12 
Methane, #/Hr 0.69 0.60 0.60 0.63 

Non-Methane Hydrocarbons 
Ppm 1.5 c.1 <. 1 <. 5 
#/Hr 0.20 (0.10 (0.10 (0.10 ............................................................. 



Location/Test Test #1 Test #2 Test #3 Average ................................................................ 
Boiler #3 
Steam Output, #/Hr 53,250 52,750 54,400 53,467 

Volumetric Flow Rate, DSCFM 
21,181 19,694 21,946 20,940 

Oxides of Nitrogen, ppm 
210 217 213 213 

Oxides of Nitrogen at 3% Oxygen, ppm 
30 3 313 312 309 

Oxides of Nitrogen, #/Hr 
32.39 31.12 34.04 32.52 

Carbon Monoxide, ppm - - 

13 
Carbon Monoxide, #/Hr 

1.22 1.31 1.17 1.23 
Sulfur Dioxide, ppm 

125 123 140 ' 129 
Sulfur Dioxide, #/Hr 

26.83 24.46 31.13 27.47 

Oxygen, % 8.50 8.49 8.66 8.55 

Carbon Dioxide, % 11.00 10.32 10.38 10.57 

Particulates 
#/Hr 7.432 11.907 15.278 11.539 

Hydrocarbons 
Methane, ppm 3.44 3.50 4.01 3.65 
Methane, #/Hr 0.18 0.17 0.22 0.19 

Non-Methane Hydrocarbons 
PPm C.1 c.1 c.1 <.1 
#/Hr (0.10 (0.10 (0.10 cO.10 .............................................................. 



Location/Test Test #1 Test #2 Test #3 Average ................................................................ 
Boiler #4 
Steam Output, #/Hr 73,500 80,500 72,500 75,500 

Volumetric Flow Rate, DSCFM 
22,826 25,486 

Oxides of Nitrogen, ppm 
268 2 60 

Oxides of Nitrogen at 3% Oxygen, ppm 
355 

Oxides of Nitrogen, #/Hr 
44.55 48.26 

Carbon Monoxide, ppm 
45 18 

Carbon Monoxide, #/Hr 
4.55 2.03 

Sulfur Dioxide, pprn 
151 140 

Sulfur Dioxide, #/Hr 
34.92 36.15 

Oxygen, % 7.40 7.30 7.40 7.37 

Carbon Dioxide, % 11.50 10.80 10.70 11.00 

Particulates 
#/Hr 15.693 13.942 15.058 14.898 

Hydrocarbons 
Methane, ppm 4.12 1.88 3.10 3.03 
Methane, #/Hr 0.24 0.12 0.20 0.19 

Non-Methane Hydrocarbons 
PPm <. 1 <. 1 c.1 c.1 
#/Hr (0.10 (0.10 (0.10 (0.10 .............................................................. 



Location/Test Test /1 Test #2 Test #3 Average ................................................................ 
Dryer #1 
Production Rate, Tons/Hr 

10 10 10 10 

Volumetric Flow Rate, DSCFM 
34,038 35,148 

Oxides of Nitrogen, gpm 
88 70 

Oxides of Nitrogen at 3% Oxygen, ppm 
227 242 

Oxides of Nitrogen, #/Hr 
21.81 17.92 

Carbon Monoxide, ppm 
3 60 126 

Carbon Monoxide, #/Hr 
54.32 19.63 

Sulfur Dioxide, ppm 
0 0 

Sulfur Dioxide, #/Hr 
0.00 0.00 

Oxygen, % 14.00 15.77 15.30 15.02 

Carbon Dioxide, % 4.90 4.50 4.80 4.73 

Particulates 
#/Hr 70.968 75.022 40.092 62.028 

Hydrocarbons 
Methane, ppm 18.15 7.99 5.35 
Methane, #/Hr 1.56 0.71 0.46 

Non-Methane Hydrocarbons 
PPm 14.28 13.19 13.93 13.80 
#/Hr 2.50 2.28 2.53 2.44 ............................................................. 



Location/Test Test #1 Test #2 Test #3 Average ................................................................ 
Dryer # 2 
Production Rate, Tons/Hr 

10 10 10 10 
Volumetric Flow Rate, DSCFM 

32 , 220 33,448 33,760 33,143 
Oxides of Nitrogen, ppm 

50 46 51 
Oxides of Nitrogen at 3% Oxygen, ppm 

183 197 176 - .  - 

Oxides of Nitrogen, # / ~ r  
11.73 11.20 12.54 11.82 

Carbon Monoxide, ppm 
200 205 200 202 

Carbon Monoxide, #/Hr 
28.56 30.39 29.93 29.63 

Sulfur Dioxide, ppm 
0 0 0 

Sulfur Dioxide, #/Hr 
0.00 0.00 0.00 

Oxygen, % 

Carbon Dioxide, % 

Particulates 
#/Hr 35.796 37.000 23.500 32.100 

Hydrocarbons 
Methane, ppm 30.36 9.73 6.47 
Methane, #/Hr 2.48 0.82 0.55 

Non-Methane Hydrocarbons 
PPm 12.87 21.13 20.80 18.27 
P/Hr 2.81 4.67 4.77 4.08 ................................................................ 



Location/Test T e s t  #1 T e s t  #2 T e s t  #3 Average ................................................................ 
Dryer #3 
Production Rate, T o n s / ~ r  

10 10 

Volumetric Flow Rate, DSCFM 
29,050 27,322 

Oxides of Nitrogen, ppm 
61 61 

Oxides of Nitrogen a t  3% Oxygen, ppm 
156 156 

Oxides of Nitrogen, #/Hr 
12.90 12.14 

Carbon Monoxide, ppm 
230 230 

Carbon Monoxide, #/Hr 
29.62 27.86 

Sulfur Dioxide, ppm 
0 0 

Sulfur Dioxide, #/Hr 
0.00 0.00 

Oxygen, % 13.90 13.90 

Carbon Dioxide, % 4.10 4.10 6.10 4.77 

Part iculates  
#/Hr 50.146 39.972 37.676 42.598 

Hydrocarbons 
Methane, ppm 11.58 19.06 16.24 15.63 
Methane, #/Hr 0.85 1.32 1.08 1.08 

Non-Methane Hydrocarbons 
PPm 28.02 23.17 25.83 25.67 
#/Hr 5.34 3.78 4.13 4.42 .............................................................. 



Location/Test Test #1 Test #2 Test #3 Average ................................................................ 
Cooler 
Production Rate, ~ons/Hr 

10 10 10 10 

Volumetric Flow Rate, DSCFM 
48,758 46,175 46,809 47,248 

Particulates 
#/Hr 47.203 14.367 13.186 24.919 ................................................................ 

During the testing of the Cooler Stack, the particulate 

sampling train nozzle plugged during the first test. After trying 

various nozzle sizes, the 0.50 dimeter nozzle was used to collect 

the samples of all three tests. The isokinetics are far below the 

requirement of 90 -110%. The isokinetics problem was discussed with 

Jim MCCarthey, SBAPCD. 

Each of the dryers has two stacks. The volumetric flow rate 

from the particulate tests were doubled to achieve the actual flow 
rate. The particulate emission rates, #/Hr, listed in the tables 

were doubled in the summary to reflect two stacks. Listed below are 
the comparisons between the stacks. 

Unit/Stack North Stack South Stack Total Flow 
(DSCFM) ( DSCFM) DSCFM) ................................................................ 

Dryer #1 
Test #1 17,019 17,674 34,693 
Test #2 17,574 14,774 32,348 
Test #3 17,131 15,279 32,410 

Dryer X2 
Test #l 16,110 15,917 
Test #2 16,724 16,297 
Test # 3  16,880 16,300 

Dryer #3 
Test #1 14,525 12,268 26,792 
Test #2 13,661 14,500 28,161 
Test #3 13,096 13,327 26,423 ................................................................ 

* North Stack was tested 
2-8 
Y 



In the tables below, the testing results are compared with the 

permit limits. 

Unit Boiler # 1  Boiler #2  Boiler # 3  Boiler # 4  

NOx #/Hr Limit 64 .19  78 .72  78 .72  65 .32  
Nox Results , #/Hr 41.76  36 .60  32 .52  47.75 

CO,#/Hr Limits 4.67  3 .28  3 .28  4 .75  
CO Results, #/Hr 0  2 .12  1 . 2 3  2 .93  

SOg, #/Hr Limit 6 5 . 3 1  52 .16  52 .16  66.47 
SO2 Results, #/Hr 25.45 28 .46  27.47 3 6 . 3 1  

ROG, #/Hr Limit 0 . 6 2  0 . 2 6  0 . 2 6  0 . 6 3  
ROG Results, #/Hr 0 . 0 1  0 . 1 0  0 . 1 0  0 . 1 0  

PM, #/Hr Limit 6 .54  5 .25  5 .25  6 .65  
PM, Results, #/Hr 1 0 . 0 0 1  9.560 1 1 . 5 3 9  14 .898  ............................................................ 
Unit Dryer #1 Dryer #2 Dryer # 3  Cooler ............................................................. 
NOx #/Hr Limit 8 0 . 0  8 0 . 0  65 .48  
Nox Results, #/Hr 19 .48  11 .82  1 2 . 7 3  

Co,#/Hr Limits 3 . 3 3  3 .33  4 .76  
CO Results, #/Sir 32 .75  29.63" 28 .84  

SO2, #/Hr Limit 53.00  53 .00  66 .63  
SO2 Results, #/Hr 0 . 0 0  0 . 0 0  0 . 0 0  

ROG, #/Hr Limit 0 . 2 7  0 .27  0 . 6 3  
ROO Results, # / ~ r  2 .44  4.08 4 . 4 2  

PW, #/Hr Limit 40.0  40 .0  4 0 . 0  40 .0  
PM, Results, #/Hr 62.028 32 .100  42.598 24 .919  ............................................................ 



During the testing program, the instruments were zeroed and 

spanned periodically to insure the accuracy of the test data. The 

sampling system was checked for leaks by plugging the probe and 

determining the vacuum of the system. The calibration data is 

located in Appendix A. Section 5 lists the quality assurance 

procedures. 

The instruments were operated on the following ranges: 

Boiler Testing Dryer Testing 

Analyzer Range Range 

NOx 1,000 ppm 250 ppm 
co 1,000 ppm 1,000 ppm 
o( 2 ) 10 % 25 % 
CO(2) 25 % 25 % 
SO(2) 200 ppm 100 ppm ..................................................... 



TABLE 2.1 CONTINUOUS MONITORING DATA 
- 

SITE: HOUY SUQAR 
UNIT BOlLERbl 

- ME: JUNE 7,1991 

System C h d  
Zero 
Mid 
High 

Test #I 
Average 62 min 

Zero 
Mid 
High 

Test m 
Average 40 min 

zero 
Mid 
High 

Test #3 
Average 40 min 

Zero 
Mid 
High 

System 

Vacuum Check 
0 0.06 

188.6 6.10 
896 7 

Vcwuum Check 

d 

.- 

.- 
NOx (1) and CO (1) - valuw corrected to 3% oxygen. 



TABLE 2.2 PARTICULATE SAMPLING 

SITE: Holly Suger Bdfer dl  
DATE: June 7,1091 

.......................................................................................................... ............................................... :...:... .:. .............. :...... ....... ..:. ::: ::...:.:... :. ::::: :.:..: ........... :,..: ........... :.:.:.:.: 
-j&&p$&$g&q$jjj-q* *. . . . . . . . .  .:...:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :...:.:.:.: ................................. :.:.:. . . . . . . . . .  y 

Barometric Prewure "Hg 29.85 20.85 20.86 29.85 
Statlc Preseure "H20 -0.29 -0.29 -0.29 -0.29 
C02% 6.59 6.4 6.3 6.43 
02% 11.43 12.12 12.00 11.86 
N2 % 81.98 81.48 81.7 81.72 
CO PPm 1 64 1 63 146 164.00 
Stack Diameter " 62.75 62.75 62.76 52.76 
Stack Temperature F 346 346 364 W.33 
Stack Pressure "Hg 29.83 29.83 29.83 29.83 

... ........... ..... ....... ..... :.: :;:;.;:; .;:.. :.: :.:.:-: : :.:.:.: :.:.-.;.:.: :.:.:.;.:.:.:.:.:.: >:.mT?m?? iX;i;$:l;i'@m ..... ~ ~ ~ ~ ~ ~ $ ; ~  . . . . . . . . . . .  #FAmaE$$?J;; ....... -. .-. .-. ............... : 'L 

Sample Volume Ft3 44.201 43.693 43.057 43.62 
Meter F 84 8 1 81 82.00 
Nozzle Dia " 0.36 0.36 0.36 0.36 
Time Min 60 60 60 60.00 
Points 12 12 12 12.00 
Pitot Tube Factor cp 0.84 0.84 0.84 0.84 
Orfioe Prees "HX) 2.02 1.99 1 .Bd 1.99 
Condensate mls 92.6 88 62 80.83 
Velocity Prlwreure "HX) 0.191 0.189 0.186 0.19 
Meter Calibration 1.02 1.02 1.02 1.02 

: ..... :.: ....................... !, . ..:.... ............ ..:.:.,. ..... :. ;;i;i;if$iiii$gi$i;iii$i[iiji ....................... jl$:i$Ijim;;ri!;;i$$if ...................................... 

Water Vapor SDCF 4.292 4.083 2.8n 3.75 
Gas Sampled SDCF 43.186 42.824 42.293 42.77 
Moktum % 9.04 8.70 8.37 8.04 
Molecular Wight Dry 29.61 29.5 1 29.49 29.50 
Mdecular Wight Wt 28.47 28.61 28.76 28.68 
Gas Velocity FtlSec 30.66 30.39 30.17 30.37 
Fkw Rate ACFM 27824 27877 27473 27668 
Flow Rate DSCFM 16298 16252 16382 1631 1 
kdcineth % 93.4 92.9 91 .O 92.46 



TABLE 2.2a PARTICULATE ANALYSIS 

SITE: Holly Suger Boiler #1 
DATE: June 7,1991 

FRONT HALF 
Robe mg 
Filter mg 
Blmks mg 
Subtotal mg 

BACK HALF 
hnpingers lnorg m(l 

lmplngers Org mg 
Blank mg 
Subtotal mg 
Total Weight Gain mg 

FRONT HALF 
Bm/SDCF 
LbslHr 

BACK HALF 
GrdSDCF 
LbalHr 



TABLE 2.3 0 2  TRAVERSE 

SITE: Holly Sugar 
UNIT: Boiler #I 
DATE: June 7,1991 



TABLE 2.4 CONTINUOUS MONITORING DATA 

SllE HOLLY SUGAR 
UNTT: BOILERR 
DATE: JUNE 8,1991 

846 System Check Vacuum Check 
848 Zero 0 0.06 3 0.24 0.7 

Mid 200.6 3.10 236 10.30 53.33 
High 894 5 948 12 89.13 

1122 Zero 
Mid 
Hlg h 

1249 Test #2 
1329 Average 40 min 282 7.20 21 11.47 158 368.03 27 

1331 Zero 
Mid 
High 

1431 Testm 
161 1 Average 40 rnin 283 7.10 11.50 1 67 366.80 43 

1612 Zero 
MM 
High 

1630 System Vacuum Check 

NOx (1) and CO (1) - values corrected to 3% oxygen. 



TABLE 2.5 PARTICULATE SAMPLING 

S E .  Holly Suger Boiler #2 
DATE: June 8,1991 

Barometric Prusure "Hg 
Static Pressure "m0 
C02% 
02% 
N2 % 
GO PPm 
Stack Diameter " 
Sta& Temperature F 
Stack Pressure "Hg 

Sample Volume Ft3 
Meter F 
Nozzle Dla ' 
Time Min 
Pointo 
Pitot Tube Factor cp 
Orfk  Prom "H20 
Condensate mls 
Velwity Proeeure "H20 
Meter Callbratlon 

Water Vapor SDCF 
Gas Sampled SOCF 
Moisture % 
Molecular Wight Dry 
Molecular Wight Wet 
Qas Velocity FtlSec 
Fkw Rate ACFM 
Flow Rate DSCFM 
ledtinetb % 



TABLE 2.5a PARTICULATE ANALYSIS 

SITE: Holly Suger Boiler #2 
DATE: June 8,1991 

FRONT HALF 
Probe mg 
Filter mg 
Blanks mg 
Subtotal mg 

BACK HALF 
Impingem lnorg mg 
lmpingers Org mg 
Biank mg 
Subtotal mg 
Total Weight Gain mg 

FRONT HALF 
BmlSDCF 
LbsfHr 

BACK HALF 
GrelSDCF 
LbsiHr 

QrstSDCF 
Lbsf Hre 



TABLE 2.6 0 2  TRAVERSE 

SITE: Holly Sugar 
UNm Boiler #2 
DA'E June 8,1991 

NORTH 
1 
2 
3 
4 
5 
6 

WEST 
1 
2 
3 
4 
5 
6 



TABLE 2.7 HYDROCARBON TEST DATA 

SITE: b i h r  #2 
D A m  June 8,1991 DATE ANALYZED: June 9,1991 

Standards RT Area PPm 
C1 0.7 22874 21.6 
C2 1.16 68767 21.4 
C3 2.04 188001 21.4 
C4 4.46 122813 21.6 
C6 10.47 141961 20.9 
CB 15.5 6566 21 .O 

Teat #I Area Conoentrath Test #2 Area Concentration 
C1 15148 14.24 C1 13362 12.58 
C2 0 0.00 C2 0 0.00 
C3 13015 1 .M) C3 0 0.00 
C4 0 0.00 C4 0 0.00 
C6 0 0.00 CS 0 0.00 
C6 0 0.00 C6 0 0.00 

Test #3 Area Concentration Average Concentration 
C1 13362 12.66 C1 13.12 
C2 0 0.00 C2 0.00 
C3 0 0.00 C3 0.60 

0 0.00 C4 0.00 
0 0.00 C6 0.00 
0 0.00 CB 0.00 



- TABLE 2.8 CONTINUOUS MONITORING DATA 

- m. HOLLY SW3AR 
UNff: BOILmM 
DATE: JUNE 5,1991 

Syetem Check 
zero 
Mid 
Hish 

Teat #I 
Average 69 min 

Zero 
Mid 
Hlsh 

Test #2 
Average 61 mln 

Zero 
MM 
High 

Teet #3 
Average 43 min 

Vacuum Check 
0 0.02 

199.8 5.15 
896 7 

- 1 1 ~  system Vaouum Check 

- 

NOx (1) and CO (1) - wlum corrected to 3% oxygen. 
- " NOTE: O(2) Instrument was set on high, therefore, the actual reading is 8.60 

and not 3.50, as It Is documented on the strip chart. 

1627 Zero 0 0.03 1 0.02 287 
Mld 197.6 6.19 236 8.67 66.78 

Hbh 88 1 7.46 947 10.42 99.14 



TABLE 2.8a HYDROCARBON TEST DATA 

SITE: Bdter #3 
DATE: June 5,1991 DATE ANALYZED: June 8,1091 

Standards Fa Area PPm 
C1 0.7 21411 21.5 
C2 1.12 48223 21.4 
C3 2.04 78089 21.4 
C4 4.47 104033 21.6 
C5 10.49 477971 20.9 
C6 16.3 6608 21 .O 

r 
Teet #I Area Concentration T e ~ t  #2 Area Concentration 
c 1  3423 3.44 C1 3484 3.50 
CZ 0 0.00 C2 0 0.00 
C3 0 0.00 c3 0 0.00 

I: 0 0.00 C4 0 0.00 
0 0.00 C5 0 0.00 

IP o 0.00 c6 o 0.00 

Test #3 Area Concentration Average Concentration 
C 1 3882 4.01 C1 3.66 
C2 0 0.00 C2 0.00 
C3 0 0.00 c3 0.00 
C4 0 0.00 C4 0.00 
C6 0 0.00 C5 0.00 
C6 0 0.00 CB 0.00 



TABLE 2.9 PARTICULATE SAMPLING 

SITE: Hdfy Suger Boiler #3 
DATE: June 3,1991 

BPIometric Preurure "Hg 
Static Prewure "H20 
C02% 
0 2 %  
N2 % 

PPm 
Stack Diameter " 
gtaok Temperature F 
Stack Pressure 'Hg 

Sample Volume Ft3 
Ueter F 
Nozzle Dla " 
Time Min 
Point6 
Pitot Tube Factor cp 
O r f i  Preae "H20 
Condensate mls 
VeWty Preeeure "H20 
Meter Wlbratlon 

Water Vapor SDCF 
Gas Sampled SDCF 
Molsture % 
Molecular Wight Dty 
Mobouhr Wight wet 
Qas Velocity FtISec 
Flow Rats ACFM 
Flow Rate DSCFM 
leokhretios 96 



TABLE 2.9a PARTICULATE ANALYSIS 

SITE: Holly Suger Boiler #3 
DATE: June 3,1991 

FRONT HALF 
Probe mg 

Blanks rng 
Subtotal rng 

BACK HALF 
Implngere lnorg mg 
lmpingers Qrg rng 
Blank mg 
Subtotal mg 
Total Weight Gain mg 

FRONT HALF 
GrslSDCF 0.0204 0.0172 0.0210 0.0105 
LbslHr 3.709 2.902 3.942 3.51 8 

BACK HALF 
QmlSDCF 0.0206 0.0634 0.0803 0.0447 
LbslHr 3.723 9.005 11.336 8.021 

-...- . . ..:_. . . . ._. . .. ..... . . . . . . . . . . . . . . . . . . . . . . . ... ::.:. ...... :.:.:.:.. ....... ....... .... . ........... ' 
3 ~ ; : $ ; 3 ~ ~ ; ~ ~ ; $ ; : ; : : $ $ ? 3 : i : ; : m i # ; ; $ ~ $ $ T m ; q $ @ ~  .... . ..... .........., ......,...,.,. :.:.:.: ,.,., :::::.: ,..;. f:j:i:::::::jj::::;:::: ., . . . . . , , , . . . . . . . . , , ,, , ,., .:.:.:.:.:.:.:.:.: : ....... ..... ; .;.:.:.: 

QrslSOCF 0.0410 0.0706 0.0813 0.0643 
LbslHrs 7.432 11.907 16.278 11.539 



TABLE 2.10 0 2  TRAVERSE 

SITE: Holfy Sugar 
UNm Boiler #3 
DATE: June 5,1991 

NORTH 
1 
2 
3 
4 
6 
6 

WEST 
1 
2 
3 
4 
5 
6 

,4VERAGE 



- TABLE 2.11 CONTINUOUS MONITORING DATA 

- SlTE HOLLY SUQAR 
UNTT: BOlLER1W 
M E  JUNE 6,1991 

System Check 
zero 
Mid 
Hish 

Test #I 
Average 59 min 

zero 
Mid 
High 

Test #2 
Average 66 min 

Zero 
Mid 

Hrah 

Test m 
Average 40 min 

Zero 
MM 
High 

System 

Vacuum Check 
0 0.03 

196.1 6.12 
896 7 

Vacuum Check 



TABLE 2.1 1 a HYDROCARBON TEST DATA 

Wler R4 
DATE: June 6,1991 DATE ANALYZED: June 8,1991 

Standards RT Area PPm 
C1 0.7 21411 21.5 
C2 1.12 48223 21.4 
C3 2.04 78089 21.4 
C4 4.47 104033 21.6 
C5 10.49 477971 20.9 
CB 15.3 8608 21 .O 

Test #1 Area Concon tration Test #2 Area Concon tration 
C1 4104 4.12 C 1 1874 1.88 
c2 0 0.00 C2 0 0.00 
c3 0 0.00 C3 0 0.00 
C4 0 0.00 C4 0 0.00 
c6 0 0.00 C5 0 0.00 
CB 0 0.00 C6 0 0.00 

Test #3 Area Concentration Average Concentration 
C1 3083 3.10 C 1 3.03 
C2 0 0.00 C2 0.00 
c3 0 0.00 c3 0.00 
C4 0 0.00 C4 0.00 
c6 0 0.00 Cli 0.00 
C6 0 0.00 C6 0.00 



TABLE 2.12 PARTICULATE SAMPLING 

SKE: Holly Suger Boller #4 
DATE: June 6,1991 

BPTometrio hamu re "Hg 
8tatlc Premure 'H20 
C02% 
02% 
N2 % 
CO PPm 
Stack Diameter " 
Staok Temperature F 
Stack Pressure "Hg 

Sample Volume Ft3 
Meter F 
Nozzle Dia ' 
Time Min 
W n  ts 
Pitot Tube Factor cp 
Orfioe Prom "H20 
Condensate mls 
Velooity Promu re "H20 
Meter Calibration 

Water Vapor SDCF 
Qae Sampbd SDCF 
Moisture % 
Molecu tar Weight Dry 
Molecular Wight Wt 
Gas Velocity FtlSec 
FIow Rate ACFM 
Flow Rate DSCFM 
kdrineth % 



TABLE 2.12a PARTICULATE ANALYSIS 

STTE: Hdty Suger Boiler #4 
DATE: June 6,1991 

FRONT HALF 
Probe mg 
Fitter mg 
6bk6 mg 
Subtotal mg 

BACK HALF 
Impingere lnorg mg 
lmpingers Org mg 
Blank mg 
Subtotal mg 
Total Weight Gain mg 

FRONT HALF 
QrslSDCF 
LbslHr 

BACK HALF 
<3rs/SDCF 
Lbrrklr 



TABLE 2.13 0 2  TRAVERSE 

SKE: Holly Sugar 
UNK: Bolter #4 
DATE: June 8,1991 



TABLE 2.14 CONTINUOUS MONITORING DATA 

SITE: HOLLY SUGAR 
UNIT: DRYERdl 
DATE: JUNE 13,1991 

System Check 
Zero 
Mid 
High 

Vacuum Check 
0 0.04 1 

94.7 5.20 233 
222 15 495 

Test #I 
Average 68 min 

Zero 
Mid 
High 

Test #2 
Average 40 min 

Zero 
Mid 
High 

Test #3 
Average 66 min 

Zero 
Mid 
High 

System Vacuum Check 



TABLE 2.1 4a HYDROCARBON TEST DATA 

STTE: Dryer #3 
DATE: June 11,1991 DATE ANALYZED: June 13,1991 

Standards RT Area PPm 
C1 0.8 31963 21.6 
C 2  1.2?? 61859 21.4 
C3 2.32 79888 21.4 
C4 5.08 106031 21.6 
C5 11.03 122802 20.9 
CB 16.8 6789 21 .O 

Test #l Area Concentration Test #2 Area Conoen tration 
C1 28978 18.15 C1 11877 7.99 
C2 28396 11.76 C2 29604 12.22 
C3 9399 2.62 C3 361 3 0.97 
c4 0 0.00 C4 0 0.00 
a 0 0.00 C5 0 0.00 
C6 0 0.00 C6 0 0.00 

Teet #3 Area Concentration Average Concentration 
C1 7849 6.36 C1 10.40 
C2 26294 10.48 C2 1 1.49 
C3 12838 3.46 C3 2.31 
C4 0 0.00 C4 0.00 
c6 0 0.00 C6 0.00 
C6 0 0.00 C6 0.00 



TABLE 2.15 PARTICULATE SAMPLING 

SITE: Holly Sugar Dryer 81 
DATE: June 13,1991 

6arometric Pressure "Hg 
Statlc Pressure "H20 
C02% 
0 2 %  
N2 % 
CO PPm 
Stack Diameter " 
Stack Temperature F 
Stack Pressure "Hg 

L 
' ?'EST C O m n N S  TEST 1 TEST2 TESt 3 AVERAQE 

Sample Volume FM 
Meter F 
Nozzle Dia " 
Time Min 
Points 
Pitot Tube Factor cp 
Orfice Press "HX) 
Condensate mls 
Velocity Pressure "H20 
Meter Calibration 

- 7E$f ~ C U U T I W S  . . , . , . TEST. 1 . . .f EST 2,. , , . , TEST 3 W E W E  

Water Vapor SDCF 
Gas Sampled SDCF 
Moisture % 
Molecular Weight Dry 
Molecular Weight Wet 
Gas Velocity FtlSec 
Flow Rate ACFM 
Flow Rate DSCFM 
Isokinetics % 



TABLE 2.15a PARTICULATE ANALYSIS 

SITE: Holly Sugar Dryer #1 
DATE: June 13,1991 

FRONT HALF 
Probe mg 
Filter mg 
Blanks mg 
Subtotal mg 

BACK HALF 
Impingere lnorg mg 
lmpingers Org mg 
Blank mg 
Subtotal mg 
Total Weight Gain mg 

FRONT HALF 
GrslSDCF 
LbslHr 

BACK HALF 
QrdSDCF 
LbslHr 



TABLE 2.16 0 2  TRAVERSE 

SITE: Holly Sugar 
UNW. Dryer 81 
DATE: June 13,1991 



TABLE 2.17 CONTINUOUS MONITORING DATA 

SITE: HOLLY SUGAR 
UNIT: DRYERR 
DATE: JUNE 12,1991 

System Check 
Zero 
Mid 
High 

Vacuum Check 
0 0.06 

94.4 5.14 
1 98 14 

Test # I  
Average 61 min 

Zero 
Mid 
Hlg h 

Test #2 
Average 58 min 

Zero 
Mid 
High 

Test #3 
Average 46 min 

Zero 
M Id 
High 

System Vacuum Check 

NOx (1) and CO (1) - values corrected to 3% oxygen. 

2-34 



TABLE 2.17a HYDROCARBON TEST DATA 

SITE: Dryer #2 
DATE: June 12,1991 DATE ANALYZED: June 13,1991 

Standards RT Area PPm 
C 1 0.695 8573 21.5 
C2 1.11 33018 21.4 
C3 2.04 57788 21.4 
C4 4.45 68045 21.6 
C5 10.47 80451 20.9 
C6 14.97 6578 21 .O 

Test # I  Area Concentration Test 82 Area Concentration 
C 1 12107 30.36 C 1 3878 9.73 
C2 8096 3.95 C2 12913 8.37 
C3 16566 6.13 C3 21096 7.81 
C4 8802 2.79 C4 15591 4.95 
C5 0 0.00 C5 0 0.00 
C6 0 0.00 C6 0 0.00 

Test #3 Area Concentration Average Concentration 
C1 258 1 6.47 Cl 15.52 
C2 9476 6.14 C2 6.15 
C3 27316 10.12 C3 8.02 
C4 14288 4.54 C4 4.09 
C5 0 0.00 C5 0.00 
C6 0 0.00 C6 0.00 



TABLE 2.18 PARTICULATE SAMPLING 

SITE: Hdfy Sugar Dryer #2 
DATE: June 12,1991 

Barometric Pressure 'Hg 
Static Pressure "H20 
C02% 
02% 
N2 % 

PPm 
Stack Diameter " 
Stack Temperature F 
Stack Pressure "Hg 

Sample Volume FM 
Meter F 
Nozzle Dia " 
Time Min 
Pdnte 
Pitot Tube Factor cp 
Orfice Press "HX) 
Condensate mls 
Velocity Pressure "H20 
Meter Calibration 

Water Vapor SDCF 
Gas Sampled SDCF 
Moisture % 
Molecular Weight Dry 
Molecular Weight Wet 
Gas Velocity FUSec 
Flow Rate ACFM 
Flow Rate DSCFM 
lsokinetics % 



TABLE 2.18a PARTICULATE ANALYSIS 

SITE: Holly Sugar Dryer 82 
DATE: June 12,1991 

FRONT HALF 
Probe mg 162.6 193.1 153.8 169.83 
Filter mg 55.3 43.4 9.9 36.20 
Blanks mg 0.5 0.5 0.5 0.50 
Subtotal mg 21 7.4 236.0 163.2 205.53 

BACK HALF 
lmpingers lnorg mg 91.2 66.1 27.4 61.23 
tmpingers Org mg 2.0 1 .O 1.6 1.53 
Blank mg 0.6 0.6 0.6 0.50 
Subtotal mg 92.7 65.6 28.5 62.27 
Total Weight Gain mg 310.1 301.6 191.7 267.80 

?: ............ :. . . .  :.. ..... .:.... .......................... .......I....... ...... ... . . . . . . . . . .  ...................... . . . . . . . . . . . . . .  ......... .:. :...:.::.:_:. 
:..:::::;: .:.; ,:: ..: :... .... . .: :.:::::: ._.. ..::,.::: ~ : ~ , ~ ~ ~ : ~ . ~ - ; ~ @ T : $ ; ~ ~ : ~ ; ~ : ~ : ~ ~ ~ ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ~ : ~ ; ~ : ~ ; ~ , ~ ~ $ ~ ~ \ ~ ; ~ , ~ ~ ~ ~ ~ ~ ~ ~ ;  ;::.:::: 

FRONT HALF 
GrsISDCF 0.0909 0.1011 .0.0692 0.0871 
LbsIHr 12.548 14.476 10.003 12.342 

BACK HALF 
GrsiSDCF 0.0388 0.0281 0.0121 0.0263 
LbslHr 5.350 4.024 1.747 3.707 

. . . . . . . . . . . . . . . . .  .:.::::.:: :,:-: :..: ............. :.. ........ .:.::. ............... ....:.. .:... ..... _:_ . . . . . . . . . .  ::: ,:::::::~.~~~j~y~ ; ~ ~ ~ ~ ~ : . ~ ~ ; f : ~ ; ; ~ ; ; ~ ; ~ ; ; ; ~ ; ; ; : ; ~ ; ; : ~ ~ ~ ; ~ ; ; ; ' ; j ; ~ ; ~ ! ~ ~ ; ; ; ~ ~ ~ ~ ~ ~ ; $ $ ~ , ; T m , i $ ; : ~ [ ~ ~ ~ [ ; ; ~ ~ ~ ~ , ~ $ : : , ; ; A ~ E m G ~  ::i j:!j 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

QrsiSDCF 0.1297 0.1292 0.0813 0.1 134 
LbslHrs 17.898 18.500 1 1.750 16.050 



TABLE 2.19 02 TRAVERSE 

STTE: Holly Sugar 
UNIT: Dryer #2 
DATE: June 12,1991 



TABLE 2.20 CONTINUOUS MONITORING DATA 

SITE: HOLLY SUGAR 
UNIT: DRYER#3 
DATE: JUNE 1 1,1991 

System Check 
Zero 
Mid 
High 

Teet #I 
Average 66 min 

Zero 
Mid 
High 

Test #2 
Average 56 min 

Zero 
Mid 
High 

Test #3 
Average 71 min 

Zero 
M Id 
High 

System 

Vacuum Check 
0.00 0.06 0 0.52 
96.20 5.1 1 227 4.88 
197 14.37 940 11 

Vacuum Check 

* NOx (1) and CO (1) - values corrected to 3% oxygen. 

2-39 



TABLE 2.20a HYDROCARBON TEST DATA 

SITE: Dryer #3 
DATE: June 1 1,1991 DATE ANALYZED: June 13,1991 

Standards FtT Area PPm 
C 1 0.695 8573 21.5 
C2 1.11 33018 21.4 
C3 2.04 57788 21.4 
C4 4.45 68045 21.6 
C5 10.47 80451 20.9 
C6 14.97 6578 21 .O 

Test # I  Area Concentration Test 12 Area Concentration 
C 1 4618 11.58 C1 7599 19.06 
C2 21 868 14.17 C2 22772 14.78 
C3 13135 4.86 C3 1 1236 4.16 
C4 28332 8.99 C4 1 3400 4.25 
C5 0 0.00 C6 0 0.00 
C6 0 0.00 C6 0 0.00 

Test X3 Area Concentration Average Concentration 
C 1 6474 16.24 C 1 16.62 
C2 22739 14.74 C2 14.56 
C3 16886 6.26 C3 6.09 
C4 1 5257 4.84 C4 6.03 
C5 0 0.00 C5 0.00 
C6 0 0.00 C6 0.00 



TABLE 2.21 PARTICULATE SAMPLING 

Holly Sugar Dryer #3 
DATE: June 11,1991 

Barometric Pressure "Hg 
Statlc Pressure "H20 
002% 
0 2 %  
N2 % 

PPm 
Stack Diameter " 
Stack Temperature F 
Stack Pressure 'Hg 

Sample Volume Ft3 
Meter F 
Nozzle Dia " 
Time Min 
Points 
Pitot Tube Factor cp 
Orfioe Prees "H20 
Condensate mls 
Velocity Pressure "H20 
Meter Calibration 

.TEST E=AbiCU3MS . . . . 1 . , TEST 2 . . . ' T . W  3 AVEF3AGE. 

Water Vapor SDCF 
Gas Sampled SDCF 
Moisture % 
Molecular Weight Dry 
Molecular Weight Wet 
Gas Velocity FtlSec 
Flow Rate ACFM 
Flow Rate DSCFM 
lsokinetics % 



TABLE 2.21a PARTICULATE ANALYSIS 

SITE: Holly Sugar Dryer #3 
DATE: June 11,1991 

FRONT HALF 
Probe mg 
Filter mg 
Blanks mg 
Subtotal mg 

BACK HALF 
lmpingere lnorg mg 
lmpingere Org mg 
Blank mg 
Subtotal mg 
Total Weight Gain mg 

FRONT HALF 
QnlSDCF 
LbsIHr 

BACK HALF 
GrsISDCF 
LbslHr 



TABLE 2.22 0 2  TRAVERSE 

SITE: Holly Sugar 
UNIT: Dryer #3 
DATE: June 11,1991 



TABLE 2.23 PARTICULATE SAMPLING 

SITE: Holly Suger Cooler Stack 
DATE: June 10,1991 

Barometric Pressure "Hg 
Statlc PIessure W20 
C02% 
02% 
N2 % 

PPm 
Stack Diameter " 
Stack Temperature F 
Stack Pressure "Hg 

- 
~ r i O N O r C I O W 3  TEST 1 TEST 2 , , TEST 3 AVERAGE 

Sample Volume Ft3 
Meter F 
Nozzle Dia " 
Time Min 
Points 
Pitot Tube Factor cp 
Orfice Press "H20 
Condensate mls 
Velocity Pressure "H20 
Meter Calibration 

Water Vapor SDCF 
(3as Sampled SDCF 
Moisture % 
Molecular Weight Dry 
Molecular Weight Wet 
Gas Velocity FtlSec 
Flow Rate ACFM 
Flow Rate DSCFM 
lsokinetics % 



TABLE 2.23a PARTICULATE ANALYSIS 

SITE: Holly Suger Cooler Stack 
DATE: June 10,1991 

FRONT HALF 
Probe mg 
Filter mg 
Blanks mg 
Subtotal mg 

BACK HALF 
lmpingers lnorg mg 
lmpingers Org mg 
Blank mg 
Subtotal mg 
Total Weight Qain mg 

FRONT HALF 
QrslSDCF 
LbsIHr 

BACK HALF 
GrslSDCF 
LbslHr 



3.0 SITE DESCRIPTION - 

Samples were collected from a 52.75" diameter vertical stack. 

- Two ports, 3" in diameter, were located at ninety degrees of each 
other on the same horizontal plane. Figure 3.1 shows the sampling 

site while Figure 3.2 depicts the traverse point location. - 

3.2 Roiler # 2  Stack Outlet - 
Samples were collected from a 59.75" diameter vertical stack. 

Figure 3.3 shows the sampling site while Figure 3.4 depicts the 

traverse point location. 

3.3 Boiler #3 Stack W l e t  

Samples were collected from a 61.25" diameter vertical stack. 

Two ports, 3" in diameter, were located at ninety degrees of each 

other on the same horizontal plane. Figure 3.5 shows the sampling 

site while Figure 3.6 depicts the traverse point location. 

Samples were collected from a 53.75" diameter vertical stack. 

Two ports were located at ninety degrees of each other on the same 

horizontal plane. Figure 3.7 shows the sampling site while Figure 

3.8 depicts the traverse point location. 



Samples were collected from a 39.5" diameter vertical stack. 

Two ports were located at ninety degrees of each other on the same 

horizontal plane. Dryer #1 has two stacks. One stack was used for 

the testing. Velocity measurements were collected on the second 
stack during the particulate sampling. Figure 3.9 shows the 

sampling site while Figure 3.10 depicts the traverse point 

location. 

Samples were collected from a 39.5" diameter vertical stack. 

Two ports were located at ninety degrees of each other on the same 

horizontal plane. Dryer # 2  has two stacks. One stack was used for 

the testing. Velocity measurements were collected on the second 

stack during the particulate sampling. Figure 3.11 shows the 

sampling site while Figure 3.12 depicts the traverse point 

location. 

Samples were collected from a 39.5" diameter vertical stack. 

Two ports were located at ninety degrees of each other on the same 

horizontal plane. Dryer # 3  has two stacks. One stack was used for 

the testing. Velocity measurements were collected on the second 

stack during the particulate sampling. Figure 3.13 shows the 

sampling site while Figure 3.14 depicts the traverse point 

location. 



Samples were collected from a 61.5" diameter vertical stack 

- above the ground. The samples were collected from two three inch 
diameter ports on the same horizontal plane. Figure 3.15 shows the 

- sampling site while Figure 3.16 depicts the traverse point 

location.. 



WESTERN ENVIRONMENTAL SERVICES 

SITE DIAGRAM - BOILER #1 
FIGURE 3.1 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT LOCATION STACK EXHAUST 
FIGURE 3.2 



WESTERN ENVIRONMENTAL SERVICES 

SITE DIAGRAM - BOILER #2 
FIGURE 3.3 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT LOCATION STACK EXHAUST 
FIGURE 3.4 



WESTERN ENVIRONMENTAL SERVICES 

SITE DIAGRAM - BOILER #3 
FIGURE 3.5 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT LOCATION STACK EXHAUST 
FIGURE 3.6 



WESTERN ENVIRONMENTAL SERVICES 

SITE DIAGRAM - BOILER #4 
FIGURE 3.7 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT LOCATION STACK EXHAUST 
FIGURE 3.8 



WESTERN ENVIRONMENTAL SERVICES 

SITE DIAGRAM - DRYER #1 
FIGURE 3.9 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT LOCATION STACK EXHAUST 
FIGURE 3.10 



WESTERN ENVIRONMENTAL SERVICES 

SITE DIAGRAM - DRYER #2 
FIGURE 3.1 1 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT-LOCATION STACK EXHAUST 
FIGURE 3.12 



WESTERN ENVIRONMENTAL SERVICES 

Dryer  

I 

SITE DIAGRAM - DRYER #3 
FIGURE 3.13 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT LOCATION STACK EXHAUST 
FIGURE 3.14 



WESTERN ENVIRONMENTAL SERVICES 

SITE DIAGRAM - COOLER 
FIGURE 3.15 



WESTERN ENVIRONMENTAL SERVICES 

TRAVERSE POINT LOCATION STACK EXHAUST 
FIGURE 3.16 



4.0 SAMPLING AND ANALYTICAL PROCEDURES 

40.1 T r a v e r s e  LocatiQn 

Traverse point locations were determined by utilizing EPA 

Method 1, "Sample and Velocity Traverses for Stationary Sources." 

2 Particulate S-na and U a l v s i ~  

EPA Method 5.1 samples were collected during the testing 

program. Triplicate one hour samples were collected from each unit. 

The sampling train consisted of a glass nozzle, glass probe, 

heated flex line, heated four inch filter, three glass impingers, 

silica gel impinger, pump, and a calibrated dry gas meter. The 

first and second impingers each contained 100 milliliters of 

distilled water. The third impinger was empty. Figure 4.1 depicts 

the sampling train. 

After assembling the sampling train, it was checked for leaks 

and the sampling was not started until a leak rate of less than 

0.02 cfm at 15 inches of mercury was achieved. 

During the testing, the sampling was performed isokinetically 

on each of two traverses. The velocity measurements were made at 

individual traverse points using a Type "S" pitot tube connected 

to an inclined manometer with divisions measuring 0.02 inches of 

water. The stack temperature was measured by using a Type K 

thermocouple wire attached to a calibrated digital readout. 





Upon completion of each test, the sampling train was checked 

for leaks before disassembling the sampling system. The nozzle and 

the probe were removed from the train. The probe was rinsed and 

brushed with a nylon brush on a stainless steel handle. The probe 

and nozzle were rinsed with acetone. The bottle was labeled and 

retained for analysis. 

The impinger solutions were re-measured and recovered with 

distilled water. The solutions were placed into 950 milliliter 

amber glass bottles. The bottles were labeled and retained for 

analysis. In addition, the impingers were rinsed with acetone, and 

the solutions were placed into the probe rinse bottle labeled for 

acetone. 

The glass fiber filter was removed from the filter holder and 

was placed into a petri dish. The front half of the filter holder 

was rinsed with acetone. The back-half of the filter holder was 

rinsed with distilled water. The distilled water rinses were placed 

with the impinger solutions and the acetone rinses were placed with 

acetone probe rinse. 

The analysis was performed by evaporating the acetone probe 

rinses to dryness in tared beakers. The water solutions were 

combined and extracted with 50 milliliters of petroleum ether. The 

inorganic and organic fractions were evaporated in tared beakers. 

The beakers and filter were placed into a desiccator and were 

weighed to constant weights. 

The data reduction was performed by using EPA Method Five 

calculations. 



4.3 Continuous Monitorj&g 

Gas samples from the stack were continuously collected and 

analyzed by a continuous monitoring system. The sampling procedure 
followed CARB Method 100. The samples were collected and analyzed 

for a minimum of forty minutes. 

Samples were collected by drawing gaseous samples through a 

stainless steel probe, water-knockout system, teflon line, 7 micron 

filter, and pump before entering the instrumentation. The 

instruments consisted of a Thermo Electron Model 10 NOx analyzer, 

Thermo Electron Model 48H infrared carbon monoxide analyzer, Horiba 

PIR 2000 infrared carbon dioxide analyzer, Monitor Labs 8850 UV 

sulfur dioxide analyzer, and a Teledyne 326A electrochemical oxygen 

analyzer. The data was recorded with a Westronics Series 3000 Data 

Logger. Figure 4.2 illustrates the sampling schematic. 

Before and after each test period, the instruments were zeroed 

and spanned with known EPA Protocol #1 span gases. A linearity 

check was performed prior to the testing by using a zero, mid, and 

high range gas. Before and after each sampling period, a system 

check was performed by plugging the probe and determine the vacuum. 

Samples were collected by drawing gaseous samples into tedlar 

bags. The bags were purged prior to use. The samples were analyzed 

by a FID gas chromatograph equipped with a poropak q column. The 

samples were injected by using a gas sampling valve. The samples 

were compared with a known standard made by Scott- Marin. 





WESTERN ENVIRONMENTAL SERVICES 

SAUPLIMC4 TRAIN 

Calibrated Nozzle 

Heated Probe 

Quarter-inch Inconel Tubing 

Reverse Type-S Pitot Tube 

Thennocoupl e Wire 

Manometer 

Digital Temperature Readout 

Heated Teflon Flex Line 

Gas Conditioner 

Quarter-inch Teflon Tubing 

Ice Bath with Three Impingers 

Air Tight Pump 

Dry Test Meter 

NOx Continuous Analyzer 

CO/C02 Continuous Analyzer 

02 Continuous Analyzer 

Continuous Analyzer 

Certified Span Gases for Calibration Purposes 

One-half Inch Heated Teflon Line 



d 

5.0 QUALITY ASSURANCE 
- 

5-'1 m t r m  

- 
The instrument calibration gases were certified by an 

- independent laboratory and copies of the certifications are 

included in the appendix of this report. 

- The system calibration was performed before and after each 

test by injecting a calibration gas into the probe and determine 

- the percent recovery at the instrument. Linearity checks were 
performed on the analyzers during the testing program. 

- Before and after each test period, the continuous monitors 

were zeroed and spanned with EPA Protocol #1 span gases. The test 
- calibration data is located in Appendix A. 

The calibration of the pitot tube, dry gas meter, digital - 
thermometers, and manometers were performed by utilizing standard 

EPA Methodology, "Quality Assurance Handbook for Air Pollution 
-r Measurement Systems, Volume 111, Stationary Source Specific Methods 

(EPA-600/4-77-0278). 
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APPENDIX A 



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT 
DATE bh19 4 
tAlPLlWG LOCATlOll 
lllflDE OF FAR W A L L  TO II 344" 

OUTSM OF NIPPLE, (DISTANCE A) - . -  
d - - -  

1WDE OF MEN? WALL TO 
OUTSIDE OF NIPPLE, (DISTANCE 8) 

3- 25 
STACK 1.0.. (DISTANCE A - DISTMCE II1 g'7 -75 " 

- NEAREST UPSTIEM DISTLIRBAWCE mt~ b-52 &d 4w' 
S/ - - - -  

NEAREST DOVCISfREAI DlSTURBAllCE 4mf1 sr 9.10 dd - - I - v -  - 
CAL W LATOR SCHEMATIC OF SAMPLING LOCATION 

EPA (Dur) 232 
-- 4/12 

STACK I.D. 

52-35" 

V 

TRAVERSE 
POINT 

NUMBER 

I 

z 
3 , 

4 
s 
b 

t 

TRAVERSE POINT LOCATION 
FROM OUTSIDE OF NIPPLE 

(SUM OF COLWNS 4 & 5) 

5.57" 
lo. 4 5 "  
16. 56" 
40.39" 
4 0 . 3 ~ ' ~  
53-68" 

FRACTION 
OF STACK LD. 

. f i b  
. 2 9 l o  
* 704 
as4 
9 a 2  

PRODUCT OF 
COLUmS 2 AND 3 

(TO NEAREST 1A INCH) 

2.32 
o 

15-41 
3 7 .  14 
45.05 
50.43 

i 

DISTANCE B 

3 -2s" 

v 



WESTERN ENVIRONMENTAL SERVICES 

OONllJUOUS MONTORM3 M T A  

U 
DATE: 



WESTERN ENVIRONMENTAL SERVICES 

FIR0 M T A  



FIELD DATA 

PLANT 
DATE 
SANPLIffi LOCATION 
SMPLE TYPE 
RUN f l W E R  
OPERATOR 
MBKllT TEMPERATURE 
BAII[IIETRIC PRESSURE . STATIC PRfSURL. (PSI 

V i z ~ ( n '  
FILTER NUBER ($1 q ~ h k ? =  

SCHUTIC OF TRAVERSE POlU LAYOUT 

READ AND RECORD ALL DATA E V E R Y  MWUTES 

PROBE LENGTH All0 TYPE 
NOZZLE I.D. 

*a3 
ASSUMED IOISNRE, '5 
W L E  BOX N W E R  
IETER BOX NIMEER L 

METER AHC 
C FACTDU 
PROBE HEATER SETTING 

REFERENCE AP 

- 
C O W T S :  

EPA (DurI 2# 
4 1 2  

r 

I 

- - 



PLANT L\( . SOCAR 
OAT E [a IT I Sl 
WLIWG L O C A T I ~ ~ ~ O \  c a * 
WPLETYPE fhenfu- 
RUM l lWER it 4 
OPERATOR 
MBIEMT 1 EBt'ERATURE 
W T R I C  PRWURE mT2$& 
FILTER WUBER ($1 

FIELD DATA 

PROBE LEWGTH AND TYPES -S 
NOZZLE 1.0. 
A f S W T 0 I D l f N R E . t ~  ' 
MllPLEBbXNUIBER 6 
ETER BbX MMBER 
METER 6% -%hT--- ~ E S  * ( 1  
C FACTQR 

C 

P~K~M mmm smlffi Z Z C b o  C 
HEATER BOX SETlMG 7-Sb0 E 
REFERENCE A) * (4 1, - * m? 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 
4 

Corrpletion Doter Requestor 

1. 2. -- J N  

4 3. A ' . _-. -.- - Assigned to 

lndicote Ly n f m k : ~  in bow Dots Asrigned 
under Somp:e ;o;umn. 

ALL WE1 GHTS IN GRAMS 
r 

TARE WEIGHT TARE + SAMPLE WEIGHT 

, SAMPLE FILTER OR . 2./03,7232, 10. 
NUMBER CONTAINER a 

FILTER OR CONTAINER 
3./03. 7232 1 I. 

PLUS SAMPLE 4. 12. 

5.@3, A793 13. FILTER OR 5. 13. 
6. 14. CONTAINER T ARE 6. 14. 

7. 15. SAMPLE a* oJq2 7. IS. 

8. 16. 8. 16. 

1.0.3501 9. 3/19 1.03752 9. 

2. 0 ,  3502 10. SAMPLE 
NUMBER 

FILTEROR 2.03751 10. 

3.0, 3500 11. CONTAI NE R U 

FILTER OR CONTAINER 
3.0..<743 11. 

4. 12. PLUS SAMPLE 0.3750 4. 12. 
5. 13. FlLT ER OR 5. 13. Q 3501 
6;-- 14. CONTAINER TARE 6. 14. 

7. . 15. SAMPLE 0. 0 249 7. 15. 

8. 16. 8. 16. 

1 .  9& 

2.- 10. 
NUMBER 

3. 1 1 .  
FILTER OR CONTAINER 

4.109.7763 12. PLUS SAMPLE 4. 107 .Y Y 36 12. 
5 .lo% 7267 13. FILTER OR 5. I&?* 8399 13, 

6. 14. CONTAINER TARE 
7. - 1 s .  
8. 16. 8.109, $1f[6$./16. 

1-1 9. 

m4f% lo. SAMPL Fl LTER OR 2./0& BV30 lo, 
NUMBER CONTAINERU 

3. 11. 3./Of%. 1 1. 
4,100,$&? 12. 

FILTER OR CONTAINER 108. @/30 
4. PLUS SAMPLE 12. 

5./@. 13. FI LTE R OR 5. 13. 
6. I?. CONTAINER TARE 6. 14, 

7. 15. W P L E  _$h 7 -  1 s .  
8. 16. 8. 16. 

i 





DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT - 
C-letion Dates Requestor 

1. 2. -- J N 

d 3. A '. -- --- &signed to 

Indicate Ly nfmm.r en b o ~  Date Assigned 
under Somp:e ;o::~mn. 

ALL WEIGHTS IN GRAMS 

TARE WEIGHT TARE + SAMPLE WEIGHT 

, SAMPLE FILTER OR . 2./09.&/92 10. 
NUMBER CONTAINER w 

3. I I. FILTER OR CONTAINER 
3.lfl.0490 11. 

4. 12. PLUS SAMPLE jm,o~91 4. 12. 
5. 13. FILTER OR 5. 13. 
6. 14. CONTAINER T ARE 14. 

7. 15. SAMPLE 0 a 033 8 7. 15. 

8. 16. 8. 16. 

1.0.3539 9. 
zD.359D lo. SAMRE 

30,3537 11. 
NUMBER 

FILTER OR CONTAINER 
4. 1 2 .  PLUS SAMPLE &?37$5 4. 12. 
5. 13. FILTER OR 5. 13. 

6.- 14. CONTAINER TARE 6. 14. 

7. . 15. SAMPLE 0. DL$ 7. 15. 

8. 16. 8. 16. 

1.d.056 9. ?u.z 1.,~./730-9.llI4./79~ 

2./0Lf40/G5 lo. SAMPL FILTER OR 2./0+, fi1c 10./04. I 722. 
NUMBER CONTAl NER 

3. 11. 
FILTER OR CONTAINER 

, /dY,I  7YJ1I. 
4. 12. PLUS SAMPLE [0Lft173o : i o J . i 7 ~ 5 4 ~ .  
5. 13. FILTER OR 5. lo** lGY.3 13. 
6. 14. CONTAINER TARE 1 .  6./&/, 17& 14. 

7. - 1 s .  SAMPLE 0. 157 2 7.toJ,lbb\ 15. 
8. 16. 8.104. /74+ 16. 

I. 10s. 4337 9. 

2.106.  q337 10. SAMPL 
NUMBER 

F1 LTER OR 2./& 43q 1 lo. 
CONTAINER 4 

3. 11. 3 & 3.43qO 11. 

4. 12. PLUS SAMPLE 4. 12. 
FILTER OR CONTAINER 10B.43 40 

5. 1% FILTER OR 5. 

6. 
13. 

6. 1 4 .  CONTAINER TARE 14, 

7, IS. SAMPLE 0, 0 003 7. I S .  
8. 16. 8. 16. 





FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 
UNIT: B o i l e r  1 
RUN: P a r t i c u l a t e  1 
DATE: June 7, 1991 

6AS METER VELOCITY 
READING HEAD --------- --------- 
417.824 0.18 
462.025 0.19 

--------- 0.18 
44.201 0.2 --------- --------- 0.21 

(DIFFERENCE) 0.2 
0.18 
0.21 
0.19 
0.19 
0.19 
0.17 

AVERAGE 

SQUARE 
ROOT --------- 

0.424264 
0.435889 
0.424264 
0.447213 
0.458257 
0.447213 
0.424264 
0.458257 
0.435889 
0.435889 
0.435889 
0.412310 

ORIFICE PRESSURE 
DELTA H 

STACK 
TEMPERATURE 

DRY GAS IETER 
TEMPERATURE 

1.88 
1.97 
1.89 
2.11 
2.22 
2.13 
1.92 
2.24 
2.02 
2.02 
2.02 
1.81 

AVERAGE 
SQUARED 

0.191 AVERAGE 2.02 --------- --------- ------------ ------------ 
AVERAGE 345 --------- --------- 

AVERAGE 83 -83 --------- 
- - - - a m - - -  



FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 
UNIT: B o i l e r  1 
RUN: P a r t i c u l a t e  2 
DATE: June 7 ,  1991 

CAS METER VELOCITY 
READING HEAD 

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

AVERAGE 

SQUARE 
ROOT --------- 

0.412310 
0.435889 
0.435889 
0.458257 
0.458257 
0.447213 
0.435889 
0.435889 
0.424264 
0.435889 
0.412310 
0.424264 

ORIFICE PRESSURE 
DELTA H ..................... 

1.77 
1.98 
1.98 

2.2 
2.21 

2.1 
2 
2 

1.89 
2 

1.79 
1.9 

AVERAGE 
SOUARED 

0.189 AVERAGE 1 .99  --------- 
-------a- 

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

STACK 
TEHPERATURE ----------- - 

354 
355 
357 
356 
354 
355 
352 
245 
356 
355 
356 
353 

DRY GAS HETER 
TEMPERATURE 

.----------------- 
77 77 
77 78 
7 9 78 
82 78 
8 4 78 
84 78 
84 78 
83 7 9 
84 7 9 
87 81 
85 7 9 
8 6 80 

AVERAGE 346 AVERAGE 80.63 --------- --------- --------- --------- 



FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 
UNIT: B o i l e r  1 
RUN: P a r t i c u l a t e  3 
DATE: June 7, 1991 

6AS dETER VELOCITY 
READING HEAD --------- --------- 
506.777 0.18 
549.834 0.18 --------- 0.18 

43.057 0 . 2  --------- 
--------a 0.21 
(DIFFERENCE) 0.2 

0.19 
0.19 
0.18 
0.17 
0.17 
0.18 

AVERAGE 

SQUARE 
ROOT --------- 

0.424264 
0.424264 
0.424264 
0.447213 
0.458257 
0.447213 
0.435889 
0.435889 
0.424264 
0.412310 
0.412310 
0.424264 

ORIFICE PRESSURE 
DELTA H ..................... 

1.88 
1.88 
1.88 

2.1 
2.2 

2.11 
2.01 

2 
1.89 
1.79 
1.79 
1 .91  

AVERAGE 
SQUARED 

0.186 AVERAGE 1.95 --------- --------- ------------ ------------ 

STACK 
TEHPERATURE ----------- 

353 
355 
356 
354 
355 
353 
351 
354 
356 
357 
354 
351 

AVERAGE 354 --------- --------- 

DRY GAS METER 
TEdPERATURE 

----------------a- 

7 6 76 
78 76 
8 1  77 
84 7 8 
85 78 
87 7 8 
8 7 7 8 
86 7 9 
86 7 9 
86 80 
86 80 
86 8 1 

AVERAGE 81.17 --------- --------- 



OESlCCATlON OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dates 

1. 2. -- 
3. d, - - - - -  

lndicote Ly nvmm.5 ;n bo* 
under Samp:e ;o' bt.~mn. 

ALL WEIGHTS IN GRAMS 

Requestor 

JN 

Assigned to 

Date Anigned 

TARE WIGHT  TARE +SAMPLE WEIGHT 

i&.B374 9. 

2105,8360 10. , SAMPLE FILTER OR . ? / O x  8878 lo. 
NUMBER CONTAINER r 

3. 11. FILTER OR CONTAINER 
3.lo5.gs77 11. 

4. 12. PLUS SAMPLE 105- 8% 3 4. 1 ~ 5 ,  ~ 6 3 .  12. 
5. 13. FILTER OR 5. /05.686q 13. 
6. 14. CONTAINER TARE 6. 14. 

7. 15. S A M P L E O . D Y ~ ~  7. 15. 

8. 16. 8. 16. 

1.0.3549 9. G I ~  2 1.$3&0 9. 
2.0. ,555 1 10. SAMPLE FILTEROR 2. .36% 10. 
3 . 0 . 5 5 5 0  11. 

NUMBER CONTAINER a 
FILTER OR CONTAINER 

3 .0 .36Si3  11. 
4. 12. PLUS SAMPLE 0.3056 4. 12. 
5. 13. FILTER OR 5. n. 6. 

13. 

6;-- 14. 
CONTAINER TARE 14. 

7. 15, SAMPLE 0. 03C)(c 7. 15. 

8. 16. 8. 16. 

1.97.05Y4 9_ 

2-97. OSS \ I o. 
NUMBER 

FILTEROR 2.9-7.1752 lo. 
CONTAINER W 

3. 11. 
FILTER OR CONTAINER 3.n. 17M 11. 

4. 12. PLUS SAMPLE ql 17 I 3 4.47,  1707 12. 
5. 1 3 .  FILTER OR 5.97. idb& 13. 

6. 14. CONTAINER TARE 47#0550 6 . 9 1  /7/b 14. 

7. - 1 5 .  SAMPLE 0. 1 1 6 3 7. IS. 

8. 16. 8. 16. 

1.10i. 0338 9. & 0 94 2 i . m O 3 5 3  9. 

2.101, 0348 10. SAMPL 
NUMBER 

FILTER OR 2.101, 0352 lo. 
CONTAINER r 

3. 11. 3./0/1&353, 11. 
FI ~ T E R  OR CONTAINER j0(. 0353 

4. 12. PLUS SAMPLE 4. 12. 

5. 1 3 .  FILTER OR 5. 13. 
6. 14. CONTAINERTARE fo(*0338 6. 14, 

7. 15. SAMPLE 01 001)s 7- 15. 
8. 16. 8. 16. 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT Uou_q. w3'M < 
DATE b /%I4 1 
w L r c  ~wndrr u G R  * h 

IWDE OF FAR WAU TO & 
OUTSIDE OF NIPPLE, (DISTANCE A) - 

INSIDE OF NEAR WALL TO 
OUTSIDE OF WIPPLE, @tSTMICE 

STACK I.D., (DISTANCE A - DISTAWC - 

- - - a  - ,  
C C 

I _-  - - / - 
EHmATIc OF idpLING LOCATION 

TRAVERSE 
POINT 

NUMBER 

1 
2 
3 

+ 6 

FRACTION 
OF STACK 1.0. 

*044 
\'tb 

6 2q6 
*7M 
$54 

9 5 6  

TRAVERSE POINT LOCATION 
FROM OUTSIDE OF NIPPLE 
(SUM OF COLWR 4 & 5) 

5.550 " 
1 1  97" 
20. 94" 
45- 31" 
W. 20* 
60.57" 

PRODUCT OF 
COLUWWS 2 AND 3 

CTO NEAREST 1/8 INCH) 

2 4 3  
s.7 2 
17*61 

42-ob 
51 -03 
57. 12 

- 

STACK 1.0. 

54-76" 
b 

t 

- 

DISTANCE B 

3-25" 

I 

- 



WESTERN -ONMENTAL SERVICES 

- FIEU) MTA 



SWLE TYPE PA~~~WCRTE 
RUN NUNBER C 
OPERATOR ww- 
r n l f l l T  TWERATURE 
BAROlETRlC PRESSURE F- 
STATIC PRESSURE. (P,) 0 .  
FILTERNUBER(s) S- tZz  (r") 

FIELD DATA 

PROBE LENGTH AN TYPE 
NOZZLE 1.0. 0-  

METER AHe 
C FACTOR fl  

PROBE HEATER SETTING 

REFERENCE AB -- 

a I SCHMTIC OF TRAVERSE POINT LAYOUT 

EPA 0 235 
4 1 2  



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Conpletion Dotes 

1. 2. -- 

lndicote L y  nvmbe:l in box 
under Scwnp:e :oit.trnrr. 

ALL WE1 GHTS IN GRAMS 

Requestor 

J N 

k s i g n d  to 

Dote APignd 

TARE WEIGHT 

I I.& Y17b 9. 

24ob+fr 71, lo. 
P n*z 

SAMPLE FILTEROR . 
3. 11.  

NUMBER CONTAINER 

4. 12. PLUS SAMPLE &!fw FILTER OR CONTAINER 

5. 13. FILTER OR 
6. 14. CONTAI NER TARE I&&!!% 
7. 15. SAMPLE 0. 0311 

TARE + SAMPLE WEIGHT 

1.0.3556 9. 

lo. 
NUMBER 

3.0. 355 7 11. 
CONTAINER I 

FILTER OR CONTAINER 
3.0137'fO 11. 

4. 1 2 .  PLUS SAMPLE 0,3743 4. 12. 
5. 13. FILTER OR 0.3557 5.  13. 
(!!-- 14. 6. 14. CONTAINER TARE 

7. IS. SAMPLE 0.0 \ 8 G  7. 15. 
8. 16. 8. 16. 

Q7q '%&Po. 3 I w p  0 7902 1.llD.79BI 9. 
2. SAMPLE 

NUMBER 
FILTER OR 2.110, 7qg5 10, 

3. 
CONTAINER I 

11. 3JlD. 79Bb I I. 
4. 12. PLUS SAMPLE //a 79 8q 4. 12. 

FILTER OR CONTAINER 

5. 15 FILTER OR 5. 13. 
6. 14. CONTAINER TARE fm 6. 14. 

7. 15. S A M P L E ~ ~ ~ D ~ $  7. 13. 
8. 16. 8. 16. 

l.fOZ,bt5d2 9. 

2.102, bf?bB lo. SAMPL 
NUMBER 

FILTEROR 2,/0;2.790+ 10. 
3. 11. 

CONTAINER # 

Fl LTER OR CONTAINER , D2 , ,YLO 
3. @2* ?3Y.!y I I. 

J. 12. PLUS SAMPLE 4. 
5 .  13. 

1 2 .  
FILTER OR 5. 
CONTAINER TARE 102 6B6-f 6. 

13, 
6. 14. 14. 
7. - I S .  SAMPLE 0.0 535 7. I S .  
8. 16. 8. 16. 

t 



I I 

FIELD DATA 

OPERATOR 
AMBIENT TERERATURE 
M T R I C  PRESSURE 
STATIC PRESSURE. ~ ~ ~ b f & ~ ~  ,,) 
FILTER MWER (0 

PROBE NOULE LENGTH 1.0. be AND %m TYPE f5 -S -1 

ASSUMED MOISTURE, % 
SMlPLE mx MUII##R 
METER BOX MUBER 
METER AH ,*- 
C FACTOR - - 
PROBE HEATER smlwci 
HEATER BOX SElTMG 
REFERENCE AD 

SCHMTIC OF TRAVERSE POW LAYOUT 

EPA (Dur) 23S 
4 1 2  



I 

FIELD DATA 

now LENGTH u o  TVPP 3 %\L= "2 I0ULEI.D. 0 .  

WPLE WX NUMBER G '  \ 
' ~ W ~ C O  METER METER (DX AH@ W E R  2 ~ s  * 

C FACTOR - 
PROEE HEATER SETTING 26b0 = vL 

STATIC PRESSURE. (P,) 
.- 

HEATER BOX SETTING ;* 
FILTER NUBER ($1 REFERENCE a, @ 12 0 - 2 6  

SCHMTIC OF TRAVERSE 

EPA (M 235 
112 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Conpietion Dotes 

1. 2. -- 
3. 4 . -- . -.- - 
Indicate Ly n:m.in:~ in box 
under Somp:e :o;l~mn. 

ALL WEIGHTS IN GRAMS 

Rquestor 

J N 

Assigned to 

Dote &signed 

I TARE WIGHT TARE + SAMPLE WEIGH! 

!.O7,2707 9. 

2.107. 27 I I 10. 
Kok4 $0.2 1.l~7~3034 9. 

, SAMPLE FILTER OR 2407,3039 10. 

3. 11. 
NUMBER 

FILTER OR CONTAINER 
a 3.107.3&)72 I I. 

4. 12. PLUS SAMPLE /O7.3038 4. 12. 
5. 13. FI LTER OR 5. 1.Q-9 ,. 13. 
6. 14. CONTAINER TARE 14. 

7. IS. SAMPLE 0.0329 7. IS. 

8. 16. 8. 16. 

1.0.3565 9. 5/23 1.0?765- 9. 

2 . O t 3 s b L  10. SAMPLE 
NUMBER 

FILTER OR 2.0.376 1 10. 
3.0.3566 11. 

CONTAINER 

FILTER OR CONTAINER 3 . 0 . 3 7 5 g  11. 
4. 12. PLUS SAMPLE 0.37GI r 12. 
5. 13. FILTER OR 5. 13. 0.3566 
6 i -  14. 6. 14. CONTAINER TARE 

7. . 15. SAMPLE 0.0 ( q 5 7. 15. 

L p  g\. 2 1.l,D.o3?3 9.1iO 0474 
10. SAMPL 

NUMBER 
FILTER OR 2 . / / 0 . 0 4 9 +  I 0. 

3. 11. 
CONTAINER I 

FILTER OR CONTAINER 
/ / ~ . ~ ' . l s k / l l .  

1. 12. PLUS SAMPLE //0,0q77 0 0  12. 
5. '3. FILTER OR 5. jib t CS%< 13, 

6. 14. CONTAI N E R  TARE 109.8929 6.!,0,04gO 14. 

7. -. IS. SAMPLE 0, 1548 ~ . I IO ,  05& 13. 
8. 16. 8.110, 0477 16. 

1.~0.3551 r e  z m p  0 82.2 I .  9. 

2 J j D , ? 5 5 7  I 0. SAMPLE' 
NUMBER 

FILTER OR 2 . l / O , Y S 9  lo. 
CONTAINER 

3. 11. 3.//o.qSS6 11. 

4. 12. PLUS SAMPLE 12. 
FILTER OR CONTAINER /lot 9558 ,. 

5 .  13, FILTER OR 5. 13. 
6. 14. CONTAINERTARE 11osq 6. 14. 

7. IS. SAMPLE 0. 0 DO+ 7. 1 5 .  



FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 
UNIT: B o i l e r  2 
RUN: P a r t i c u l a t e  1 
DATE: June 8, 1991 

64s HETER VELOCITY 
READING HEAD --------- --------- 
551.317 0.16 
591.495 0.16 --------- 0.17 

40.178 0.16 --------- --------- 0.15 
(DIFFERENCE ) 0.12 

0.15 
0.16 
0.17 
0.16 
0.15 
0.14 

SQUARE 
ROOT --------- 

ORIFICE PRESSURE 
DELTA H --------------------- 

1.7 
1.7 

1.82 
1.72 
1.61 
1.31 
1.63 
1.75 
1.86 
1 .76  
1.66 
1.56 

AVERAGE 
SQUARED 

STACK 
TEHPERATURE ----------- 

322 
324 
32 1 
323 
322 
319 
320 
323 
324 
322 
322 
316 

DRY GAS NETER 
TEHPERATURE ------------------ 

6 6  66 
66 65  
70 66 
74 68 
78 68 
81 7 1 
8 0  74 
65 77 
86 77 
9 0 80 
9 2 8 2 
9 3 83 

AVERAGE 0.392257 0.154 AVERAGE 1.67 AVERAGE 322 AVERAGE 76.58 --------- --------- --------- --------- ------------ ------------ --------- 
- e m - - - - - -  

--------- --------- 
4 



F I E L D  DATA REDUCTION 

S I T E :  Holly Sugar 
U N I T :  Boiler 2 
RUN: Particulate 2 

' DATE: June 8, 1991 

6 A S  HETER VELOCITY 
READING HEAD --------- --------- 
591.860 0.15 
632.162 0.16 --------- 0.16 
40.302 0.17 --------- --------- 0.13 

(D IFFERENCE)  0.12 
0.16 
0.16 
0.15 
0.16 
0.15 
0.14 

AVERAGE 

SQUARE 
ROOT --------- 

0.387298 
0.4 
0.4 

0.412310 
0.360555 
0.346410 

0.4 
0.4 

0.387298 
0.4 

0.387298 
0.374165 

O R I F I C E  PRESSURE 
DELTA H 

STACK 
TEHPERATURE 

1.66 
1.76 
1.77 
1.88 
1.44 
1.34 
1.77 
1.77 
1.66 
1.78 
1.66 
1.56 

AVERAGE 
SQUARED 

0.151 AVERAGE 1.67 --------- 
- - - - - - -me 

------------ 
--em-------- 

AVERAGE 320 
---..----- --------- 

DRY 6AS HETER 
TEHPERATURE ------------------ 
83 83 
83 83 
8 7 8 3 
88 84 
89 84 
90 84 
89 84 
9 1 85 
92 86 
9 1 85 
9 1 85 
92 8b 

AVERAGE 86.63 --------- 
-em- - - - - -  



F I E L D  DATA REDUCTION 

S I T E :  Holly Sugar 
U N I T :  Boiler 2 
RUN: Particulate 3 
DATE: June 8, 1991 

6 6 5  HETER VELOCITY 
READING HEAD --------- --------- 
632.705 0.16 
672.904 0.16 

--------* 0.17 
40.199 0.16 --------- 0.14 

(DIFFERENCE) 0.12 
0.15 
0.16 
0.16 
0.16 
0.14 
0.13 

AVERAGE 

SQUARE 
ROOT --------- 

0.4 
0.4 

0.412310 
0.4 

0.374165 
0.346410 
0.387298 

0.4 
0.4 
0.4 

0.374165 
0.360555 

ORIFICE PRESSURE 
DELTA H --------------------- 

1.77 
1.77 
1.88 
1.77 
1.56 
1.34 
1.67 
1.77 
1.77 
1.77 
1.55 
1.45 

AVERAGE 
SQUARED 

0.150 AVERAGE 1.67 --------- --------- ------------ 
- - - - - - - m e - - -  

STACK 
TEHPERATURE ----------- 

318 
320 
322 
324 
32 1 
319 
320 
324 
325 
323 
324 
319 

DRY GAS METER 
TEMPERATURE ------------------ 
84 84 
86 84 
90 86 
91 86 
9 2 86 
92 86 
93 86 
92 86 
9 2 86 
92 86 
93 8 7 
94 88 

AVERAGE 322 AVERAGE 88-42 --------- --------- --------- --------- 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT k & y a  , 5 % ~  
DATE 19 t 
UlpLw L o c A T I u v l ~  ..t j 
W O E  OF FAR WALL TO 

OUTSUE OF NIPPLE, (DISTANCE A) b4 .sb " 
IWDE OF M A R  WALL TO 

OUTSIDE OF NIPPLE, (D 
STACK I.D., (DISTANCE A - 
W E S T  UPSTRW DISTURB 
NEAREST DOW 
CALCULATOR 

TRAVERSE POINT LOCATION 
FROM OUTSIDE OF NIPPLE 

(SUM OF COLUMNS 4 t 5) 

55.95'1 
l 2 a  fq f l  
21. 38" 
.37 " 

5 5 . 5 6  /I 
(',I . BI " 

I 

PRODUCT OF 
COUmS2AWD3 

(TO NEAREST 1R INCH) 

2-70 
. 

70.13 
43 I2 
52.31 
5 8 . 5 6  

STACK 1.0. 

b1.75" 

~- - 

TRAVERSE 
POlClT 

NUMBER 

t 

Z 
3 
4 
5 

t 

EPA (DM 232 n v ~ X v  
i A - 0  A 

DISTANCE B 

3.25" 

&' 

F#ACTION 
OF STACK I.D. 

e 

• 1 %  

7 04 
$54 

- 9 %  
! 

I 

. 



WESTERN ENVIRONMENTAL SERVICES 



FlELO DATA 





DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Requestor Completion Dotes 

1N 

Assigned to 

Dote AIIigncd 

3. 4._- --- 
lndicote Ly nfmk:r in box 
under Samp:e ;o;~rmrt. 

ALL WEIGHTS IN GRAMS 
r 

TARE WEIGHT <u 7 
TARE +SAMPLE WEIGHT 1 

i.loO.bPSZq 9. 
. -  - - - [eFL4 - Iv-- v 1 . c  l./M,711<9. 

21L@,QBZJ 10. , SAMPLE 
NUMBER 

FILTER OR . 2 . / 0 0 . 7 1 / 5  10. 1 ,  1 1  CONTAINER r " / 0 ~ 7 1 2 0  11. 
.I. . .. 

FILTER OR CONTAINER 100, 7 1 (7 5 
4. 12. PLUS SAMPLE 

5. 13. FILTER OR AA r A--- 5. 13. 
6. 14. CONTAINER TARE 1 

I 

1.0.3506 P. 3.0Y3 1.a377.r 9. 
SAMPLE 2.0.- 10. FILTER OR 2d 377 ') 10. 

3.0. 358-7 11. 
NUMBER CONTAINER# 

FILTER OR CONTAINER 
3.0.  3336 11, 

4.  1 2 .  PLUS SAMPLE 9.3777 4. 12. 
5. 13. FILTER OR 13. 
6. 14. CONTAINER TARE 0935 Ob 6. 14. 
7. . 15. SAMPLE 0.027 I 7. 15. 
8. 16. 8. 16. 

4 

3 p ,  61. z 
SAMPLE FILTER OR 
NUMBER CONTAINER 

1 . 9 6 . 3 5 8 7  9, 

2./18.3566 lo. FI LTER OR 
NUMBER CONTAINER I 

3. 11. 
FILTER OR CONTAINER 

4. 12. PLUS SAMPLE 
5. FILTER OR 

6. 14. CONTAINER TARE 

7. -. ]A SAMPLE g. 0 5% 7. 
8. 16. 

I S .  
8. 16. 

& 

F1 LTER OR CONTAINER 
PLUS SAMPLE 97.0700 

i 

FILTER OR 
CONTAINER TARE fl C673 



I 

FIELD DATA 

RUM NUBER 

FILTER NUMBER (r) 

PROBE LENGTH AND TYPE 5 
MOULE I.D. 0.3 
AS##IED 1IW)ISNRE. % 
SAMPLE BOX N ~ E R  UES " I \  
METER BOX NUMBER a 5  f l  
METER AH, \3& + ) I  
C FACTOR - 
PROBE HEATER SETllffi ZSb' 
HEATER BOX SEllm6 
REFERENCE An - 

SCHEWATE OF TRAVERSE POINT U Y W T  

EPA (Due) 235 
4 1 2  



DESICCATION OF SOLID SAMPLES T 0 CONSTANT WEIGHT 

Completion Dates Requestor 

1. 2. -- J N  

3. A .__ __-  Assigned to 

lndicote Ly n : m a  r 8 n box Dote Assigned 
under Somp:e ;o;l.:mn. 

ALL WEIGHTS IN GRAMS 

TARE WIGHT TARE + SAMPLE WEIGH! 

I I . ~ O \ , ~ S ~ I  9. 

2.101. bS6b lo. 
p& 62.2 I . , O L ~ ~ W ~ .  

, SAMPLE 
NUMBER 

FILTER OR 2./0/,6$37 10. 

3. 11.  
CONTAl N E R  

FlLT ER OR CONTAINER 
3.$J&& 11. 

4. 12. PLUS SAMPLE /OlabB3b 4. 12. 
5. 13, FILTER OR 5. 13. 
6. 14. CONTAINER TARE 14. 
7. 15. SAMPLE 0 0249 7. 15. 

8. 16. 8. 16. 

I .  0.352~~ 9. 

2x3524 10. 
1 3fo4z 1.0.3704~. 

SAMPLE FILTEROR 20.3710 
NUMBER CONTAINER U 

10. 
3bd 3524 I I .  

FILTER OR CONTAINER 
30.3710 11. 

4. 1 2 .  PLUS SAMPLE 0.3306 4. 12. 
5. 13. FILTER OR a 3 5 ~ 4  5. 13. 

6?-- 14. 6. 14. 
CONTAINER TARE 

7. IS. SAMPLE 0, O I 84 7. 15. 
8. 16. 8. 16. 

6. 14. CONTAINER TARE 
7. I S .   SAMPLE^. 130 \ i 

7 1 
-. 
8. 16. 8. 4>r673/ 16. 

l.rn.%N6( 9. 

2.r00.7LHp6 10. 
0 1./001496 9. 

SAMPL 
NUMBER CONTAINER U 

2100.7497 lo. 
3. 11. 3100.7500 11. 
4. 12. PLUS SAMPLE 00.7% 4. 

FILTER OR CONTAINER / 
12. 

5. 13. FILTER OR 100.7966 " 
13. 

6. 1 4 .  CONTAINER TARE 6. 14. 
7. 15. SAMPLE 0. 0032 7. 

8. 
15. 

16. 8. 16. 



1 I 

FIELD DATA 

MBlENT TEBPERATURE 

FILTER IUBER (s) 

PROBE LENGTH AND TYPE $3 ' 
NOZZLE 1.0. fieS b 

ASSUSED MOISTURE, % 10% 
SMPLE BOX NUMBER G:s :/,I 
ETER BOX NUlBER M S  * I 
NTER AHe 
C FACTOR - 
PROBE HEATER SETTING 
HEATER BOX KTTM 
REFERENCE AD 4 . . SCHUUTlC OF TRAVERSE POINT U Y W T  

EPA (Dw) 235 
1 1 2  



DESfCCATlON OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dotes 

1. 2. -- 
3. 4 .__ -.-- 
Jndicote L y  nrrn.x.3 ;n box 
under Somp:e ;o:lrrnn. 

Requestor 

- 
Assigned to 

Dote APigned 

ALL WEIGHTS IN GRAMS 
I 

TARE WEIGHT TARE + SAMPLE WEIGH! 

1.101.0382 9. m 
2.t01.037q 10. 

& \./0/.07SZ 9. 
SAMPLE 
NUMBER 

FILTER OR . 2./0/. 07,3/ 10. 
 CONTAINER^ 3./ol, 07 3$ 

3. 11. FILTER OR CONTAINER 
4& 12. PLUS SAMPLE /DL 07'2 4. 12. 
5. 13. FILTER OR 5. 

I !  6.  
13. 

6. 14. CONTAINER TARE 14. 
7. 15. SAMPLE 0.0351 7. 15. 

I .  0.350g 9. 

2.r).3500 10. 
/ 3036 1.0.3739 9. 

SAMPLE 
NUMBER 

Fl LTER OR 2 .O. 3 7 43 1 0. 

3 . 0 . 3 5 0 1  1 1 .  
CONTAl N E R  I 

FILTER OR CONTAINER 3.0.3743 1 1 .  
4. 1 2 .  PLUS SAMPLE 0.3742 4. 12. 
5. 13. FILTER OR 5. 13. 

6!-- 14. 
CONTAINER TARE 350Z 6. 14. 

7. IS. SAMPLEO. 0290 7. 15, 

r.tW%qS 9. 

2.1Wb?d% 10. SAM PI!^ FILTER OR 2 . 1 0 2 . 1 4 8 7  10. /02 .1311 
NUMBER 

3. 
CONTAINER I 

T 1. 
FILTER OR CONTAINER ?~02,/347 i I .  102,1466 

1. 12. PLUS SAMPLE 102. kf67 4. ~ C Q *  I436 12. 
5. 13- FILTER OR 5 . B z .  146f3 13. 
6. 14. CONTAINER TARE 1 0 1  6./01. !c/q 14. 

7. - I S .  SAMPLED. lb43 r.fU,/53 1 15. 

1.97. Z ~ I S  9. 67 L I . ~ Z Z R L (  9. 

2.97.2817 lo. 
NUMBER 

FILTER OR 2 . 9 7 , 2 8 6 L )  10. 
CONTAINER 4 

3. 1 1 .  3.97. ZSb & 1 I .  
4. 12. PLUS SAMPLE 12. 

FILTER OR CONTAINER 97.2865 ,. 
5. 13. Fl LTE R OR 5. 13. 
6. 1 4 .  CONTAINER TARE 6. 14, 

7. 15. SAMPLE 0. Do47 7. IS. 



FIELD DATA REDUCTION 

SITE: Holly Sugar 
UNIT: Boiler 3 
RUN: Particulate 1 
DATE: June 5,  1991 

6AS IETER VELOCITY 
READING HEAD --------- --------- 
180.149 0.13 
223.270 0.15 

--------- 0.17 
43.121 0.17 --------- --------- 0.15 

(DIFFERENCE) 0.15 
0.14 
0.15 
0.16 
0.17 
0.11 
0.14 

SQUARE 
ROOT --------- 

0.360555 
0.387298 
0.412310 
0.412310 
0.387298 
0.387298 
0.374165 
0.387298 

0.4 
0.412310 
0.331662 
0.374165 

AVERAGE 

ORIFICE PRESSURE 
DELTA H 

1.68 
1.92 
2.18 
2.19 
1.93 
1.95 
1 ' 8 5  
1.94 
2.08 
2.09 
1 ,39  
1 .75  

AVERAGE 
SQUARED 

0.149 AVERAGE 1.91 --------- --------- ------------ ------------ 

STACK 
TEIPERATURE ----------- - 

179 
185 
186 
188 
190 
186 
176 
188 
190 
210 
212 
218 

DRY GAS HETER 
TEIPERATURE 

AVERAGE 192 AVERAGE 69.63 --------- --------- --------- 
--- - - - -a-  



FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 
UNIT: B o i l e r  3 
RUN: P a r t i c u l a t e  1 
DATE: June 5, 1991 

6AS HETER VELOCITY 
READING HEAD --------- --------- 
180.149 0.13 
223.270 0.15 --------- 0.17 

43.121 0.17 - - - - - - - - - --------- 0.15 
(DIFFERENCE) 0.15 

0.14 
0.15 
0.16 
0.17 
0.11 
0.14 

AVERAGE 

SQUARE 
ROOT --------- 

0.360555 
0.387298 
0.412310 
0.412310 
0.387298 
0.387298 
0.374165 
0.387298 

0.4 
0.412310 
0.331662 
0.374165 

ORIFICE PRESSURE 
DELTA H --------------------- 

1.68 
1.92 
2.18 
2.19 
1.93 
1.95 
1.85 
1.94 
2.08 
2.09 
1.39 
1.75 

AVERAGE 
SQUARED 

0.149 AVERAGE 1.91 --------- -*---------- ------------ 

STACK 
TEMPERATURE ----------- 

179 
185 
186 
188 
190 
186 
176 
188 
190 
210 
212 
218 

DRY GAS METER 
TEMPERATURE ------------------ 

6 1 6 1 
63 62 
6 7 62 
7 0 64 
7 2  64 
75 6 5 
7 4 67 
7 5 68 
79 69 
80 69 
8 0 70 
83 7 1 

AVERAGE 192 AVERAGE 69.63 --------- --------- --------- --------- 



- FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 

e 
UNIT: Boiler 3 
RUN: P a r t i c u l a t e  2 

. DATE: June 5, 1991 

- 6AS METER VELOCITY 
READING HEAD --------- --------- 

.- 223.966 0.15 
264.037 0.16 --------- 0.17 

- 40.071 0.14 --------- --------- 0.15 
(DIFFERENCE) 0.13 

0.14 - 0.15 
0.16 
0 .I5 

- 0.14 
0.13 

AVERAGE 

SQUARE 
ROOT --------- 

0.387298 
0.4 

0.412310 
0.374165 
0.387298 
0.360555 
0.374165 
0.387298 

0.4 
0.387298 
0.374165 
0.360555 

AVERAGE 
--------- SQUARED 

ORIFICE PRESSURE 
DELTA H --------------------- 

1.68 
1.76 
1.87 
1.56 
1.67 
1.45 
1.57 
1.68 
1.8 
1.68 
1.57 
1.46 

STACK 
TEHPERATURE 
----------- 

292 
307 
310 
304 
306 
302 
298 
303 
301 
304 
305 
300 

DRY GAS HETER 
TEMPERATURE ------------------ 
71 71 
7 5 7 2 
78 72 
8 1 73 
83 7 3 
84 74 ~ 

83 73 
83 75 
85 7 5 
86 7 6 
86 7 6 
87 7 6 

0.383759 0.147 AVERAGE 1.65 AVERAGE 303 AVERAGE 77.83 --------- --------- --------- - - -em-- - -  
------------ ------------ --------- --------- --------- --------- 

AOOOTO 



- FIELD DATA REDUCTION 

SITE: Holly Sugar 
UNIT: Boiler 3 

e RUN: Particulate 3 
. DATE: June 5, 1991 

- 6AS HETER VELOCITY 
READING HEAD --------- --------- 

e 
264.288 0.17 
309.582 0.19 

--------- 0.2 
45.294 0.21 - --------- 

----am--- 0.2 
(DIFFERENCE) 0.19 

0.19 - 0.18 
0.18 
0.19 

- 0.15 
0.14 

- 
AVERAGE 

SQUARE 
ROOT 

--------- 
0.412310 
0.435889 
0.447213 
0.458257 
0.447213 
0.435889 
0.435889 
0.424264 
0.424264 
0.435889 
0.387298 
0.374165 

ORIFICE PRESSURE 
DELTA H 

------------------*-- 

1.9 
2.11 
2.22 
2.33 
2.23 
2.13 
2.13 
2.02 
2 -02 
2.13 

1.7 
1.59 

AVERAGE 
SQUARED 

0.182 AVERAGE 2.04 --------- ------------ ------------ 

STACK 
TEHPERATURE ----------- - 

298 
304 
306 
310 
308 
307 
306 
304 
307 
308 
303 
301 

DRY CAS flETER 
TEHPERATURE 

75 7 4 
78 76 
8 1  75 
8 5 77 
87 7 7 
88 7 8 
88 7 9 
88 79 
88 80 
9 0 80 
9 1  8 1 
9 1  8 1  

AVERAGE 305 AVERAGE 81.96 --------- --------- --------- --------- 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT / -~uY S U ~ A R  
DATE 61Sl41 - SAWLING LOCATION ' -1 l g *+  
IIIUDE OF FAR WALL TO 

W ~ I O E  OF NIPPLE, (DISTANCE A) 51 " - INSIDE OF WEAR WALL TO 
OUTSIDE OF NIPPLE, (DISTANCE B 

STACK I.D., (DISTANCE A - DISTAWCE 

S C H E M A ~ ~ ~  OF SAMPLING LOCATION 

EPA (Dur) 232 
4/12 

TRAVERSE 
POINT 

NUMBER 

I 
z 
3 

S 
i 6 
I I 
C 

FRACTION 
OF STACK 1.0. 

.I46 
2 9 6  
104 
$54 
q s i o  

STACK 1.0. 

53.75" 

'w 

TRAVERSE POINT LOCATION 
FROM OUTSIDE OF NIPPLE 
(sum OF COLUMNS 4 r 5) 

5 . 6 ~ ~  
1. 1 0 "  
,9. ib I/ 
41-09 I/ 

PRODUCT OF 
COLWNS 2 AND 3 

(TO NEAREST 1~ INCH) 

2.3-1'' 
7-85' '  
1 5 . 9 1  
37.84" 
45.70'' 
51 -34" 

DISTANCE B 

3.25" 

\s/ 



'WBSTEIUN ENVIRONMENTAL SERVICES 

FIRD M T A  

81TE: 

DATE: A 



FIELD DATA 

EPA (Dur) 235 
4 1 2  

PLANT k I Sa& 
DATE f 

PROM LENGTH u o  r r p r  S 5 4 *C 

p o l L E R  "4 NOZZLE I.D. 0. 7L 
SUIPLIM; ~d~~ion mr ~ . a  * 4 ASSUMED MOISTURE, (r 1- 
SAMPLE TYPE 7-n~ U ~ E  SmPLE WX NUMBER ws 1 / 
RUN NUMBER (t 4 ~ m w w T E  E T E R B O X ~ ~ ~ ~ E R  WE5* (1  
OPERATOR MAP-= 

R U ~  * 9- METER A 5  W65f' ( 1  
M~IEMT TEIPEUATURE I 1 6 c FACTOR / 

BARWETMC PRESSURE 29 - hb 
- 

PROBE HEATER SETTING 2SbD C 
STATIC PRESSURE. (Ps) .*fw HEATER BOX SETTING LSD" 
FILTER NUBER ($1 REFERENCE 60 * I+(D- ~3") 

SCHEMATIC OF TRAVERSE POllF LAYOUT 

bdta~J(,017 @Ah @ 1s'' READ AND OCOftO ALL DATA EVERY 2 U T E S  b& 
GAS METER READING VELOCITY 

K/(.OICI CFiK@ 10 " 
ORIFICE PRESSURE 

w,), d 

I 35 1!S9 332 -4-5s 0. 2 q  o 90 o 90  '2 87 0 3  1s ~ s - 3  (,,S 
2 4a 2:& 3 x 5  4 200 0.3 % I.bZ I02 29 3 R3 75 4 2s 1 G b  

Ik t:q 331 - Y 2-0 0, 3 2  0.99 0.99 2 4  2 7 5  Lt- 2573 66 
4 9 z- : I~  34-0.7q-D 0.35 10% 1 0 %  2 S 3  0s 7 5  
S c5 2:lq 343. 4 6  0,3+ 1 05 I - o <  -" 241p 85 7 b  
6 Lo z;z4 346. 6 0.33 1-b2 1.02 =q,c 87 7 3  4 ~ 4 7  

L 

C O N T S :  

HEAD 
(bps), m. H20 

0.30 
0.33 
0.34 
0. 34 
0, 34 
oe 31 

STACK 

I 
L 
3 

, 4 
T 
b 

~YGIL~IETUI 

s i  S\FJITCH PORTS $ 

C 

o 4 C 3  
5 \:LC 
Ib I :  

DIFFERENTIAL 
(AH). tn. HP)  

313.&$3 
31 4 .280  
31 9 0 IS  

TOlPERATUIE 
. fTS).'F 

PUMP 

M S M D  ACTUAL 

K 321 .735 

SWPLEBOX 

0.71 
1.00 

1-03 
1-03 
1-04 

0.95 

20 I:* 
25 1!4< 
30 I 

W I S E R  
TEIIWMTURE 

3 ~ 4 . 4 5 5  
321 170 
3 Z 9 . 7 2 0  

VACUm* 
m. HI 

INLET 
CT. in).OF 

71 
7 3 
7 4  
77 
7% 
%\ 

0% 
(.OD 

1.03 
1-03 
lo4 
0.qS 

2 5\  
2- 
2 5  2 
Z.4Ss-. 

OUTLET 
CT. ,&OF 

2 7 2  
7 4 1  
7 4 3  
-796 
2 9 4  
29 I 

64- 
62 
6 3  

T-ATURL, 
OF 

I 

TEWERATUM. 
"F 

7 )  
7 I 
7 I 
7 2  
1 3  4- 252 

251 64- 
(6 

IF 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dates Requestor 

1. 2. -- J N  

3. 4 ,__I__ Auigned to 
Indicate L y  n - m a  r in LO* Date Assigned 
under Sow@:e :o:~~mrr. 

ALL WEIGHTS IN GRAMS 

TARE WEIGHT 

SAMPLE FILTER OR 
NUMBER CONTAI N E R  

FILTER OR CONTAINER 97, 934 1 
PLUS SAMPLE 

TARE + SAMPLE WEIGH? 

1 . 3  9. 

5. 13. FILTER OR 5. 97, 6. 
13. 

6. 14. CONTAINER TARE 14. 

7. 15. SAMPLE (5'" 0 3 14 7. IS. 

1.0.3503 9. 3.1 16 1.0.3712 9. 

2.0. 350L 10. SAMPLE 
NUMBER 

FILTEROR 2.0*37/2 10. 
3.6.350.) 1 I. 

CONTAINER w 
FILTER OR CONTAINER 

3.0. 37)5 11. 
4. 12. PLUS SAMPLE 0.3713 4. 12. 
5. 13. FILTER OR 5. 13. 

0.3504 
l??-- 14. 6. 14. 

CONTAINER TARE 

7. . 15. SAMPLE 0. O Z O ~  7. 15, 

8. 16. 8. 16. 

2 0 70r2 1.%.7023 9. 
2.96.7008 lo. SAMPL T 2.9g.7027 10. 

NUMBER CONTAINER l 
3. 11. 3.98. w a  1 I .  
4. 12. PLUS SAMPLE 12. 

FILTER OR CONTAINER 90,706 ,. 

1.1lD,b3r?( 9& 
- T b%Z 1./00.7.ft53 9.,a.-799c 

2.D04b%7 10. SAMPL 

3. 1 1 .  

% FJ LTER OR 2. /Oo, 7.504 I 0. 7qIq 
NUMBER CONTAINER U 

FILTER OR CONTAINER 
A. 12. PLUS SAMPLE 

5. 13. FILTER OR 5. 13. 
6. 14. CONTAI N E R  TARE 9@* 6, 14. 

7. 15. SAMPLEO.DOI~ 7. I S .  
8. 16. 8. 16. 

5 .  13. FILTER OR 
CONTAI N E R  TARE (00. b31 b 5.100p7%b 13. 

6, 14. 6./00.7522 14. 

7. - 1 5 .  SAMPLE m 4  3 7mo. 75-32 12, 
\ 



I 

FIELD DATA 

EPA (Dur) 235 
4 1 2  

+ 
PROM LENGTH AND TYPE 5-5. 
""I". "";r 
A-0 IIKHSTURE, t 
S W L E  B O X I ~ R  W"S fi 

RUMMUlBER "7 ?&m C-NfTE METER I)OX MUNBER w-5 * I I 
OPERATM ETER AHe a s *  )I 
mlERTTEPERATURE 71s  6 Kud * 2- C FACTOR c 

CI u -- \ I L ~  
.%, 

F 

BAR~WTRIC PRESSURE 2q -% PROBE H E A n  SETTING 
STATIC PRESSURE. (P,) O- ['a HEATER BOX SETTING 
FILTERNUBER~S) a 3 .  118 ( 3*3 REFERENCE dp )- 14 (6 - 

SCHUIIITIC OF T RAVERSE P O l g  LAYOUT 

we \ eh (<J[.OOS 6 6 3  / ~ ' m r n ~ w m c o R ~ ~ L L D ~ ~ ~ E v E R Y L w n n E s  b&r J(.O,O 
A 

VELOCITY 
HEAD 

Up,). HI. H20 

0.43 
0. 44 
0. 41 
0, 46 
o, /tz 
n. 34 

0.35 
0, 35 
O. 31 
0- 41 
0, 37 
0.32 

I 
2 
3 
4 

6 

GAS NETER READING 
CV,). 3 

o 4 s  IQTg.Sz2 
s 2 2 7  
ro 3.32 
15 3.37 
20 3:42 
ZC 3:47 
-30 3:sz 

ORIFICE PRESSURE 
DIFFERENTIAL 
(AH). 111. H20) 

349. 570 
352. 635 
35543\5 
358.7 do 
36 1 . 20 
364 ,774 

ST ACn 
TENPERATME 
. fT,),OF 

294 
307 
31 7 
307 
305 
2-96 

1 

DESIRED 

1.32 
1.33 
1.4 1 
1-39 
1.2% 
1.20 

qJ)(7T)\ p m *  
%7 . 560 
370. 3YS 
37 3 ,  3 10 
376. 3bo 
3 7 4 .  100 
'3% I . 6 7 %  

-35s 

ACTUAL 

1.32 
1-33 
1.4 1 
1-37 
1.26 
1-20 

I 
2 

3~ q-. oo 

~ C W ~ E R  

1.0% 

WllP 
VACUa* 

in. Hg 
I l l lET 

Vn in).OF 

1-08 

0 
o r  
Ci 
0 

Z s I  
74 4 
24% 
2 50 
24q 
246 

TQWRATURE 

OUTLET 
(T. 

,b 4 : o ~  
br +!lo 

4 10 4115 
S 4 2 0  

2 9 2  I B  5 
2 4 4  I 84 

SAlPLEBOX 
TENPERATIRE, 

O F  

77 
7 8  
$32 

85 
$35 

dd 't:rs 

WIIIIIEIITS: 

7 7 1 4  
1-00 . ( .os 

z b  
2 9 8  
2 9 7  
2 4 2  

WWER 
TEMPERATURL. 

*F 

24-6 
2 5 3  
247 
249 
.Zen 
249 

6 1 
54 
54- 
53 
54 
$2 

I 

7 l o  
7b 
7CP 
76  
76 

r.14 
1-26 
1.14 
o . q q 0 - 4 9  

83 
$3 
83 
63 

6s 
60 
62 
65 

63 
>& 

75 
76 
76 
16 
77 

4 I.(+ 
1.2% 
114 

---------- 

4 

4 

77 1 4 
I 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dates Requestor 

1. 2. -- JN 

3. 4 __-- Assigned to 
Indicate L.;. n~mse.r in bo* Date A s i g n d  
wder Somc,:e ;o:t~rnn. 

ALL WEIGHTS IN GRAMS 

TARE WEIGHT TARE + SAMPLE WEIGH! 

7 . 2  1.41.9722 9. 

2.q7,qZ lo. SAMPLE FILTER OR . 2.47,973d lo. 
NUMBER CONTAI NER r 

3. 11.  FILTER OR CONTAINER q ) , q  73s 3 . 9 2 9 7 3 6  11. 
4. 12. PLUS SAMPLE 4.47,9>3~ 12. 
5. 13. FILTER OR 97.92q1 5' 

13. 
6. 14. CONTAINER TARE 6. 14. 
7. IS. SAMPLE O h  0 494 7. 15. 

8. 16. 8. 16. 

I. 0,3552 9. 
SAMPLE 

3//8 1.0 3721 9. 
2 . 0 . 3 5 5  3 lo. 

N UMBER 
FILTER OR 2 0 . 3 7 2 2  10. 

3.0.3553 11. 
CONTAINER n 

FILTER OR CONTAINER 
3 . 0 - 3 7 2 2  1 1 ,  

4.  1 2 .  PLUS SAMPLE 0,3722 4. 12. 

5. 13. FILTER OR 13. 

6!-- 14. CONTAINER TARE 0. 3553 6. " 14. 

7. . 15. 15. 

8. 16. 8. 16. 

I . I ~ , O S Y ~  9_ T- 72.2. I . / o * / ~ ~ z  9. 

2./0$, 0442 10. -* SAMPL FILTEROR 2.,Or),176c 10. 
NUMBER CONT A1 NER I 

3. 11.  IOLJ. 1 11. 
FILTER OR CONTAINER 

4. 12. PLUS SAMPLE I&/. 17tA ::loq,zZ 12. 

1.107,18W 9. 73.2 I .107. 1840 9. 

2./07. f68f lo. SAMPLE 
NUMBER 

FILTER OR 2.107, 1843 10. 
CONTAI NER 

3. 11. 3.107, l%$ 11. 
FlLTERORCONTAINER/07 ,1K40 ,. 

4. 12. PLUS SAMPLE 12. 

5 .  13. FILTER OR 09q3 5. ,09* ,7 32 13. 
6. 14. CONTAINER TARE 6. i O d , i ? S O  14. 

7. - I S .  SAMPLE D. 0 7 7 1 7.104.17 bo IS. 
8. 16. 8. 16. 

5. 1 3 .  FILTER OR 5. 13. 
6. 14.- CONTAINER TARE @I 188\ 6. 14. 

7. 15. SAMPLE 0. 0b0q 7. 1 5 .  

i 



EPA ('OW) 235 
4 1 2  

1 I I ( I 1 ( I 

~TEG~~EA) 
PLNT kb/ I Y S ~ G A R  

clsl W'LEP * 4 PROM LENGTH N O  TYPE sdS6 
DATE NOZtLE1.0. b-ztbv f8.b,? 
SAMPLING L O C A ~ I ~ A E ~ ~ ~  4- ~ s w r r o  MOISTURE, s ,)OC70- 
U P L E  TYPE P ~ ~ u R  P A ~ w M T E  S W L E  BOX l U L R  W6s 

1; RUN WUBER ST. 3 METER BOX MUM8ER 
OPERATOR jurd* 3 METER AH, 
MBIEIIT TUPERATURE 7 3  ' F C FACTOR 

-kE+- C 

BAROYTRIC PRESSURE 29 435 
STATIC PRESSURE, (P,+- 
FILTER WUBER (sb 

-;~;?~~~~w&- 
REFEREWCE ~p * I 0 - 

SCHEMATIC OF TRAVERSE P 

5- 25 

b '50 (P:54 3 9 9 . 5 5 0  0. 3 2  0 - 9 8  0.40 ?BY 76 7 b  I 4- 24s 54- 
S - ~ ~ I R A  POUTS 

I 3c; 7:oz 402.225 0. 30 0.93 0-43 z62 76 7 0  4 9 52 
2 CtP 7:07 4094 CI 4-0 0. 31 09s 07s zw 7 I 69 4 250 53 
3 K I '407 .%AS o, 3Y 1 - 1 4  1.19 267 7 3  i ~ ?  2 4  4 48 
4 9 7:17 (410 5 Y o n* 34 1.63 1-03 zq6 73 69 + 2- 4 9  
s 53- 7:2Z 413.5 I 5 0- 3 1 - r q  1.14 2 4 9  7 2  67 247 4s 
b 

X)mERTS: 

b 7:27 416.410 

I 

I 

0.34 1.02 1-02 'zqb 7 2  67 4 2 4  9 4-q 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dates Requestor 

1. 2. -- 1N 

3. A ,__ - _ _  Assigned to 

Indicate Ly n:*m 3 :n boa Date Asignd 
under Sarrrr,:e ;o:t~rna 

ALL WE1 GHTS IN GRAMS . 
TARE WIGHT TARE + SAMPLE WEIGH! 

1.lo5.47I~ 9. 7 q . Z  1.105.5151 9. 
2./0s.&7@ 10. SAMPLE FILTER OR 2 10s 5/$Z 10. 

11. 
NUMBER 

3. FILTER OR CONTAINER 
CoNTAINERfl 3 1 0 5 3 5 1 5 5  1 1 .  

4, 12. PLUS SAMPLE 12. 

5. 13. FILTER OR 5. mrn 6. 
13. 

6. 14. CONTAINER T ARE 14. 
7. 15. . SAMPLE 0.04 3 3  7. 15. 

8. 16. 8. 16. 

1 , 3 5 2  9. 
2.0.  352s lo. 

51-b 3/17 1.O.3609 9. 
SAMPLE FILTEROR 2.0,,?d40 10, 

36, 3526 1 1 .  
NUMBER CONTAINER 

FILTER OR CONTAINER 
3 . 0 .  3690 1 1 .  

4. 12.- PLUS SAMPLE 0.3690 4. 12. 
5. 13. FILTER OR 5 .  13. 

6!-- 14. CONTAI N E R  TARE 14, 

7. 15. SAMPLE(). 7. 15. 
8. 16. 8. 16. 

~',,,9 
- 

1. /ns*w/~ 9_ 
SAMPL~  
1 74 2 i./B 3300 9. 

2.105.2Lfl4 lo. 
NUMBER 

Fl LTER OR 2 joc  337t3 10. 
CONTAINER U 

3. 11. 
FILTER OR CONTAINER 

J./oS 3384 I I .  
4. 12. PLUS SAMPLE /D5.3368 4 . / 0 5 . 3 3 & 1 2 .  
5. 13. FILTER OR 5. iod* -3.32'/ 13. 
6. 14. CONTAINER TARE 1- 7, 10s. 3323  14, 
7. - I S .   SAMPLE^,^^^\ 7 . / 0 5 . 3 3 b < i ~  
8. 16. 8. 16. 

1.109.3524 9. 

?./a. 352q 10. SAMPL FILTER OR 2./&353( 10. 
NUMBER CONTAINER 

3. 11. 3 .109 .3533  1 1 .  
4. 12. PLUS SAMPLE 12. 

FILTER OR CONTAINER 3 53 3 ,, 
5. 13. FILTER OR 5. 13. 
6. 14.- CONTAI N E R  TARE 14, 
7. 15. SAMPLE D. (IN) 7. 1 5 .  
8. 16. 8. 16. 

1 



FIELD DATA REDUCTION 

SITE: Holly Sugar 
UNIT: Boiler 4 
RUN: Particulate 1 
DATE: June 6, 1991 

6AS METER VELOCITY 
READING HEAD 

SQUARE 
ROOT --------- 

ORIFICE PRESSURE 
DELTA H 

--------------------- 
0 . 9 1  

1 
1.03 
1 .03  
1 .04 
0.95 

0 . 9  
1 .02 
0 .99  
1 .08 
1 .05  
1 .02 

AVERAGE 
SQUARED 

STACK DRY GAS HETER 
TEHPERATURE TEMPERATURE 

AVERAGE 0.571338 0.326 AVERAGE 1 .00  AVERAGE 293 AVERAGE 76 .75  --------- --------- 
- -em- - - - -  --------- ------------ ------------ --------- --------- --------- --------- 



FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 
UNIT: B o i l e r  4 
RUN: P a r t i c u l a t e  2 
DATE: June 6, 1991 

6AS HETER VELOCITY 
READING HEAD --------- --------- 
346.522 0.43 
381.678 0.44 --------- 0.47 

35.156 0.46 --------- 
-------a- 0.42 
(DIFFERENCE) 0.39 

0.35 
0.35 
0.37 
0.41 
0.37 
0.32 

AVERAGE 

SQUARE 
ROOT --------- 

0.655743 
0.663324 
0.685565 
0.678232 
0.648074 
0.624499 
0.591607 
0.591607 
0.608276 
0.640312 
0.608276 
0.565685 

ORIFICE PRESSURE 
DELTA H --------------------- 

1.32 
1.33 
1.41 
1.39 
1.28 

1.2 
1.08 
1.08 
1.14 
1.26 
1.14 
0.99 

AVERAGE 
SQUARED 

0.397 AVERAGE 1.22 --------- --------- ------------ ------------ 

STACK 
TENPERATURE 
----------- 

294 
307 
312 
307 
305 
298 
292 
294 
296 
298 
297 
292 

AVERAGE 295 --------- --------- 

DRY 6AS IETER 
TEIPERATURE ------------------ 

77 75 
78 76 
82 76 
84 7 6 
85 7 7 
8 5 77 
8 5 77 
84 76 
8 3 7 6 
8 3 76 
83 76 
83 76 

AVERAGE 79.42 --------- --------- 



F I E L D  DATA REDUCTION 

S I T E :  H o l l y  Sugar 
UNIT:  B o i l e r  4 
RUN: P a r t i c u l a t e  3 
DATE: June 6, 1991 

6AS flETER VELOCITY 
READING HEAD --------- --------- 
382.498 0.39 
416.410 0.38 --------- 0.41 
33.912 0.42 --------- --------- 0.38 

(DIFFERENCE) 0.32 
0.3 
0.31 
0.39 
0.34 
0.39 
0.34 

AVERAGE 

SQUARE 
ROOT --------- 

0.624499 
0.616441 
0.640312 
0.648074 
0.616441 
0.565685 
0.547722 
0.556776 
0.624499 
0.583095 
0.624499 
0.583095 

ORIFICE PRESSURE 
DELTA H 

1.19 
1.16 
1.24 
1.28 
1 .I6 
0.98 
0.93 
0.95 
1 .I9 
1.03 
1 .I9 
1.02 

AVERAGE 
SOUARED 

0.363 AVERAGE 1 .ll --------- --------- ------------ ------------ 

STACK 
TEMPERATURE ----------- . 

289 
290 
297 
295 
294 
289 
282 
284 
287 
296 
289 
296 

DRY 6AS METER 
TEHPERATURE 

.----------------- 
7 3 7 3 
70 7 1 
7 3 71 
75 71 
76 70 
76 7 0 
7 6 7 0 
7 1 69 
7 3 69 
7 3 69 
7 2 67 
72 67 

AVERAGE 291 AVERAGE 71.54 --------- --------- --------- --------- 



PLAUT /*& 
QIbls I 

\r SM-A 
DATE 

dQ 

SAWLING LOCATlOlr MI ( .- * 4 
SAMPLE 1 WE 
RUN NUMBER 
OPERATCM 
ANBIENT TMRERATURE 
BAROLIETRIC PRESSURE 
STATIC PRESSURE. (P,) 
FILTER N W E R  ($1 

FIELD DATA 

PROBE LENGTH AND TYPE 
NOZZLE 1.0. 
ASSUMED IIOISTURE, Z 
SMIPLE BOX NUmlER 
RETER BOX NWI[IER 
METER AH, 
C FACTOR 
PROBE HEATER SETTING 
HEATER BOX SETTING 
REFERENCE AP 

EPA (On) 235 
112 

SCHEMATIC OF TRAVERSE POllg LAYOUT 

READ AND 

GAS METER READING VELOCITY 
(V,), d HEM) 

bps), ~ n .  H20 

I 
L 
3 
4 
5 

, G 
( 
7 
3 
4 
5 
6 

COMIEWTS: 

RECORO ALL DATA EVERY 

ORIFICE PRESSURE 
MFFEREnlAL 
(AH), tn. H p )  

0, I !  
0, 13 
b .  1.S 
n - (3  
n. \ I  

DESIRED 

I W E S  

STACK 
TEMPERATURE 
. rrs).*F 

23 8 
74 1 
242 
7-44 
24 3 
ppl- 
247 
24C 
24- 3 
243 
74 I 

3% 

ACTUAL 

W 
V A C a *  

m. Hg 

DMGASMETFA ShWPlEBOX 
TEMPERATURE, 

OF 
INLET 

Trm in).OF 

IHPHIGLR 
TEMPERATURE, 

"F 
TEWERATUM 

OUTLET 
C T l  dl.F 
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TRAVERSE POINT LOCAT ION FOR CIRCULAR DUCTS 
5 
- 

?lm wtq S&,kR 
- 3-- -- 

MTE h / / 3 / 9  1 60" 
~ Y P L ~ L ~ ~ O W  IWfc t~  &a- I 

- ~ O F F A R W U T O  
M I o E O F I I R E . B ( I T M C E A )  4 3 * ~ ' '  - - 

UIlDfW1ILAIIWLTO - OUT= OF NIPPLE, (DISTANCE 81 3 .n"  
STACK ID., (D#TUCE A - DISTAUCE 8) 37 a ' 
rrrwsrwnrrwrorsnme~c~ 68' 1.77" 

# I  4 - 4 or 7.- - - - 
SCHEMATIC OF SAMPLING LOCATION 



WESTERN ENVIRONMENTAL SERVICES 

WWlNWW WrmrOfWO M T A  

MTE: 

OPaUTOR &nu &arb 



WESTBRN ENVIRONMENTAL SERVICES 

RBD MTA - - 



( I 

FIELD OAT A 





FIELD DATA REDUCTION 

SITE: H o l l y  Sugar 
UHIT: Dryer  1 
RUN: 1 
DATE: June 13, 1991 

6A5 METER VELOCITY 
READING HEAD --------- --------- 

0.251 0.7 
41 . I50  0.6 --------- 0.75 
40.899 0.7 --------- 

---ma---- 0.65 
(DIFFERENCE) 0.85 

0.95 
0.65 

0.8 
0.95 
1.05 
1.05 

1.1 
1 .l 

0.95 
0.9 
0.9 
1.2 
1.4 

1.55 
1 .6  
1.5 
1.5 
1.5 

AVERAGE 

SQUARE 
ROO1 

---*----- 

0.836660 
0.774596 
0.866025 
0.836660 
0.806225 
0.921954 
0.974679 
0.806225 
0.894427 
0.974679 
1.024695 
1.024695 
1.048808 
1.048808 
0.974679 
0.948683 
0.948683 
1.095445 
1.183215 
1.244989 
1.264911 
1.224744 
1.224744 
1.224744 

ORIFICE PRESSURE 
DELTA H --------------------- 

1.15 
0.98 
1.23 
1.15 
1.07 
1.41 
1.57 
1.08 
1.34 
1.59 
1.76 
1.76 
1.84 
1.85 
1.6 

1.52 
1.53 
2.03 
2.37 
2.63 
2.72 
2.55 
2 .55  
2.57 

AVERAGE 
SQUARED 

1.015 AVERAGE 1.74 
------*-- 
--------a 

-----------* ------------ 

STACK 
TEHPERATURE ----------- 

242 
246 
245 
246 
243 
242 
243 
244 
243 
24 3 
244 
242 
243 
241 
240 
241 
239 
240 
24 1 
235 
24 1 
242 
241 
239 

AVERAGE 242.0833 --------- --------- 

DRY GAS HE i iE  
TEHPERATURE -----------.------ 

62 62 
64 62 
64 62 
66 64 
66 64 
6 9 64 
7 0 64 
7 4 64 
7 6 66 
78 6 8 
78 68 
7 8 68 
73 6 6 
7 8 6 8 
81 -, : c 
81 7 1  
8 1 7 1 
82 7 2 
82 72 
62 7 2 
8 4 7 4 
86 7 4 
8 6 74 
8 6 76 

AVERAGE 72 -27 --------- --------- 



FIELD DATA REDUCTION 

S I T E :  Holly Sugar 
UNIT: D r y e r  1 
RUN: 2 
DATE: June 13, 1991 

6/15 RETER VELOCITY 
READING HEAO --------- --------- 

AVERAGE 

SQUARE 
ROOT --------- 

0.836660 
0.866025 
0.836660 
0.774596 
0.806225 
0.921954 
0.806225 
0.866025 
0.866025 
0.921954 
0.948683 

1 
1.024695 

1 
0.866025 
0.806225 
0.921954 
1 .I40175 
1.224744 
1.204159 
1.161895 
1 .I61895 
1 .I40175 
1 .I40175 

ORIF I C E  PRESSURE 
DELTA H ..................... 

1.23 
1.31 
1.22 
1.05 
1.13 
1.48 
1.14 
1.31 
1.31 
1.49 
1 - 5 5  
1.76 
1.66 
1.77 
1.33 
1.15 
1.51 
2.31 
2.66 
2.58 
2.4 
2.4 
2.31 
2.31 

AVERAGE 
SQUARED 

0.938 AVERAGE 1.69 --------- 
--ma----- zr::=:::::== 

STACK 
TEHPERATURE ----------- 

216 
219 
221 
220 
219 
220 
219 
220 
219 
218 
219 
218 
216 
219 
220 
213 
218 
217 
219 
218 
217 
218 
219 
217 

DRY 6AS METER 
TEMPERATURE ------------------ 
76 76 
77 76 
78 76 
78 76 
78 76 
78 77 
80 76 
82 7 t 
8 2 76 
83 7 6 
8 4 7 E 
8 4 7 8 
8 7 7 9 
8 7 7 9 
8 8 8 0 
8 8 8 0 
8 8 8 0 
8 8 8 0 
88 80 
$9 e I 
a? e i 
8 9 8 1 
9 1 8 1 
91 el 

AVERAGE 218.5416 AVERAGE 81.21 --------- --------- --------- --------- 



F I E L D  DATA REDUCTION 

S I T E :  H o l l y  Sugar 
UNIT:  D r y e r  1 
RUN: 3 
DATE: June 13, 1991 

6AS NETER VELOCITY 
READING HEAD --------- --------- 
82.651 0.5 
121.555 0.55 --------- 0.65 
38.904 0.6 

-------. - --------- 0.6 
(DIFFERENCE) 0.75 

0.8 
0.6 
0.65 
0 -85 
0.85 
0.85 

1 
1.05 
0.95 
0.6 
0.8 
1.3 
1.25 
1 .?5 
1.3 
1.3 
1.3 
1.3 

AVERAGE 

SQUARE 
ROOT 

ORIF ICE PRESSURE 
DELTA H -.------------------- 

0 -88 
0.96 
1.13 
1.04 
1.05 
1.31 
1.39 
1.05 
1.13 
1.48 
1.48 
1.48 
1.75 
1.83 
1.65 
1.04 
1.35 
2.26 
2.18 
2.18 
2.26 
2.26 
2 . 2 6  
2.26 

AVERAGE 
SQUARED 

0.880 AVERAGE 1.57 --------- --------- ------------ 
---am------- 

STACK 
TEHPERATURE ----------- 

215 
219 
218 
220 
219 
220 
220 
218 
215 
218 
217 
217 
216 
217 
218 
218 
217 
217 
216 
2i8 
217 
217 
216 
215 

DRY GAS METER 
TEHPERATURE ------------------ 
7 5 7 5 
75 7 5 
7 5 7 5 
7 5 75 
7 7 7 5 
7 7 7 5 
7 7 73 
i 7 7 3 
77 7 3 
77 7 3 
77 73 
77 73 
7 6 7 2 
76 . * 

l L 

76 7 3 
75 7 1 
75 7 i 
7 5 71 
75 7 0 
: 5 1 
75 7 c  
7 5 7 0 
75 7 1 
75 7 1 

AVERAGE 217.5833 AVERAGE 74.17 --------- --------- --------- --------- 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Conpietion Dotes 

1. 2. -- 
3. A . , --.--.- - 
Indicate Ly n u m k r  ;* box 
under Somp:e :o;crmn. 

Rquertor 

ALL WEIGHTS IN GRAMS 

TARE M I G H T  TARE + SAMPLE WEIGHT 

I. 1ng,330? 9. 

2. log, 33fl 10. SAMPLE FILTER OR . 2. I0 % &j;54 10. 
11. 

NUMBER CONTAINERN 3. jog.LL% I1. 
3. 
4. 12. 

FILTER OR CONTAINER 
PLUS SAMPLE /Og,lbJ3 ~ . / & , L L ~ I  12. -- 

5. 13. FILTER OR .. 5. /Oh bbqb IS. 
6. 14. CONTAINER TARE 6.1013 b643 14. 
7. 15. SAMPLE 0.3433 7. 1s. 
8. 16. 8. 16. 

1. h, 3495  9. 
SAMPLE 

3.0LfL) I.O.+ZZZ 9. 

2c. 344b 10. 
NUMBER 

FILTEROR 2.6'.q221 lo. 
3.3134S7 11. 

CONTAINER a 
FILTER OR CONTAINER 

3. o, q d t 6  11. 
4.  12. PLUS SAMPLE . r a m  4. 12. 

5. 13. FILTER OR 5. 13. 

6 ! -  14. CONTAINER TARE 6. 14. 
6 , 3 4 9  6 

7. . 15. SAMPLE D . o 73Y 7. 15. 

8. 16. 8. 16. 

SAMPLE --e-- FILTER OR 
NUMBER CONTAINER a 

FILTER OR CONTAINER 10% vqq 
PLUS SAMPLE - 
FILTER OR 
CONTAINER TARE lC7,113C 

SAMPLE 

0, I 374 

1. IL>.JOYV 9. 0 b. 3 I.,o-r.eoso 9. 
2. lo',, Jc'% lo, SAMPLE 

NUMBER 
FILTER OR 2. 16 ?, JQ.5-7 10. 

3. 
CONTAINER r 

11. 3. l C 7 d 3 C L 7  11. 
4. 12. PLUS SAMPLE i c ? ,  JOLI 4. 12. 

FILTER OR CONTAINER 

5. 1 3 .  FILTER OR 5. 13. 

6.  14. CONTAINER TARE l C 7 ,  JOY? 6. 14. 
7. 15. SAMPLE (,,a??/ 7. 1 s ; .  
8. 16. 8. 16. 



I I I I I I I I I 

FIELD DATA 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

3. 4._-.-- 

Indicate Ly nt.se:r in box 
d e r  Somp:e ;o:vmn. 

ALL WEIGHTS IN GRAMS 

Rquestor 

1N 

Auignbd to 

Dote Auignd 

I TARE WIGHT n r / I. r 6 ~ . q ~ g 1  9. 

2.1 10. • SAMPLE FILTER OR . - a I NUMBER CONTAI NER ,& 8 I. 

$ 12. 
FILTER OR CONTAINER 
PLUS SAMPLE 

5. 13. FILTER OR 
6. 14. CONTAINER TARE ~ ~ 4 3 g 1  
7. 15, SAMPLE 0.54 16 

TARE +SAMPLE WEIGH! 

I. ?o6,47JJ 9. 
2. f~J6 .q f03 ,  10. 
3. /66,1.1743 11. 
4 . 1 0 6 , % a  12. 
s./d6,4t337 13. 
6.&.460[ 14. 

1. o, 3564 9. 1-i H d  3.133 1 . 0 . 4 0 3 3  9, 1 
2. 0 , 3 s s  10. SAMPLE FILTER OR q o ~ q  
3. 'C,3S57 11- NUMBER CONTAINER 4 

9 . I .  .. -- - - . -. 
Fl LTER OR CONTAINER , qo 

J. V * 7 V d b  I 1 .  

4. 1 2 .  PLUS SAMPLE 4. 12. 
5. 13. FILTER OR 5. 13. 
6 14. CON1  AI NE R TARE 0,3557 6. 14, 
7. . 15, SAMPLE f i  . 0 4 72  7. 15. 

1. @>,$?9fl 9. 

2. r6?tWhS/ 10. 
3. 

NUMBER CONTAINER W 
11. 3. /@7,99J7 11. 

4, 12. 
FILTER OR CONTAINER 
PLUS SAMPLE 107.9933 4. 12. 

5. 1 L  FILTER OR 5. 13. 
6. 14. CON1 A1 NER TARE 107,8309 6. 14. 
7. 19. SAMPLE 0. c 0 r 3 7. 
8. 

1 L  
1 6 .  8. 16. 

1. rnW.4333 9_ 

2. 4 .  10. SAMPLE FlLTf R OR 2. / & i a S ~  10, 
3. 

NUMBER 
11. 

CONTAINER 4 

FILTER OR CONTAINER . J C L ( ~ ~ . ~  11, 
4. 12. PLUS SAMPLE /cq. 5.00 3 i . f f i4,~ 00 7 13. 
5. I L  FILTER OR 5. 13, 
6. 14, CONTAINER TARE r c r . y ~ s  14. 
7. - 1 5 .  SAMPLE 0.05 b 6 7. 1 5 .  

8. 16. 8. 16. 

L 





DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dates 

1. 2. -- 
Requestor 

J N  

3. A ,__ ___  b r y ~  jC ' Assigned to 

Indicote L y  n:m*.r in b o ~  Dot. A s i g n d  
under Sanpre ;o:umrr. 

ALL WEIGHTS IN GRAMS 

TARE WIGHT TARE + SAMPLE WEIGHT 

1. 0 i 9. 1. 1&7,9/7.2 9. 
2.10'1, SGll 10. SAMPLE FILTEROR . 2. t ~ ) , y a i ~  10. 

11. 
NUMBER CONTAINER w 3. 

3. 
FILTER OR CONTAINER 

7,Vn6 11. 
4. 12. PLUS SAMPLE 1~7.d14L( r.Id7".619~ 12. 
5. 13. FILTER OR 5 .  13. 
6. 14. CONTAINER TARE 6. 14. 

7. 15. SAMPLE 0 . 2 5 m  7. 15. 

1. 9. 

2. 6,.%.5.3 10. 
k I h, 3 1,?2 1 . 4  9. 

SAMPLE 
NUMBER 

FILTER OR 2 0 ,  (06 10, 
3:c 8.35.56 11. 

CONTAINER 

FILTER OR CONTAINER 
3. 0.4100 11, 

4. 1 2. PLUS SAMPLE ,‘ilea 4. 12. 
5. 13. FILTER OR 5. 13. 

14. CONTAINER TARE f i ,  5.5s.5- 6~-- 6. 14. 
7. 15, SAMPLE 6 .  05 4 7 7. 15. 

8. 16. 8. 16. 

I .  / i t , i J S G  9, 

2.  I I C ,  iJ.?Y 10. FILTER OR 2. ,ill, ,.$W 10. 
NUMBER CONTAINER w 

3. 11. 5 liba/:53-Y 11. 
FILTER OR CONTAINER 

1. 12. PLUS SAMPLE / io ,  i55L 4. 1 Z .  

1./13-3.5>53 9. 1. /O 3,5753 9, 
2. 10 3 , . ~ 7 5 d  10. SAMPL FILTER OR 

NUMBER CONTAINER 4 
2. lL\3.5>.% 10. 

3. 11. 3. 107,5755 11. 
FILTER OR CONTAINER 3,5ss  4. 4. 12. PLUS SAMPLE 12. 

5 .  FILTER OR 5. 13. 
6. 14. CONTAINER TARE 1 IG. I>= 6. 14. 

7. - I S .  SAMPLE CJ 0 .3 .I 1 7. 1L 
8. 16. 8. 16. 

5. 13. Fl LTER OR 5. 13. 
6. 1 4 .  CONTAINER TARE I ?  6. 14, 
7. 15. SAMPLE ..& 7. 
8. 

1 5 .  
16. 8. 16. 

i 



I I 

FIELD DATA 
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EMISSION PERPORMANCE TESTING 
OF FOUR BOILERS, 

THREE DRYRERS AND ONE COOLER 
Book 2 of 2 

SITE: HOLLY SUGAR CORPORATION 
Santa Maria, California 

DATE: JUNE 1991 

Prepared For: 

HOLLY SUGAR CORPORATION 
2820 W. Betteravia Road 

San ta Marla, Callforn la 93455 

Contact: Ralph Medema 
(805) 925-8633 

Prepared By: . 

THOMAS ROONEY 
(21 3) 5405404676 

WESTERN ENVIRONMENTAL SERVICES 
1010 South Pacific Coast Highway 
Fbdondo Beach, California 90277 







-. . I . ,  y. ..- w 1. 
m im l 1 1: 
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TRAVERSE POlWT LOCATION FOR CIRCULAR DUCTS 
.- - - 

6 l l Y  S\196f 
- 

PUllT 
,2791 

+ DATE 

- -- T--- 
&39.53 gg'l 

u l t m ~  L O C A ~ O ~ ~  stkch -3 Q ~ W L P  v 

I#IDEoFFARWALLTO 
MYDE OF NIPPLE. (DOTUCE A) 4-3 *oo" 

- ~ O F ~ W A L L t O  a- - 3- .1 -.. 
OUhDE O f  (IIPPLE, (D1SIAIICE B) 3,Sb " - - s * q  

STACK la., @IStAUCE A - OlSTAllCE B) IYj,Sb " 
- W€ARESTUPt7llfCUDISTURBACICE Ls" a t  I, >aU dd qY 

~ D O ~ W 1 1 D I S T U R B U I C E  9 4" o F 3,38'qdd _ - -&- 
CALCULATOR SCHEMATIC OF SAMPLING LOCATION 





zoo V 6 3  0 



WESTERN RNVIRONMRNTAL SERVICES 

RELO M T A  





DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Conplation ~ o t w  d 
1. 2. 
3. 4. 
Indicote by numbers in box 
under h p l e  column. 

Requestor 

J N  

Asrignod to 

Date Aaigned 

NUMBER 

ALL WEIGHTS IN GRAMS 

FILTER OR 
CONTAINER# 

. <  

FILTER OR CONTAINER 
PLUS SAMPLE /as. L333 

. 
TARE MIGHT TARE +SAMPLE WEIGH! 

2 0 10. SAMPLE FILTER OR 2~09,52 69 10. 
'43% 9* prohe 13.3 i l t Y j . 5 ~ 7 3 9 .  

3. 1 1 .  NUMBER CONTAINER i 
Fl LTER OR CONTAINER 3 1 0 q . 5 7 6 1 1 .  

4. 12. PLUS SAMPLE lm 5z(bq 4. 12. 
5. 13. Fl LTE R OR 5. 

CONTAINER TARE lW3bt3 6. 
13. 

6. 14. 14. 
7. 15. SAMPLE 0, lbzd 7. 15. 
8. 16. 8. 16. 

l P . 3 5 ~ 0  9. F, \ k e <  
SAMPLE 

3.045- 1.0. Jlor 9. 
20.35~~1 lo. 

NUMBER 
FILTER OR 2.31 4101 10. 

30.3549 1 1 .  
CONTAINER# 

FILTER OR CONTAINER 
3.0 .  102 1 1 .  

4. 12. PLUS SAMPLE Oa4102 4. 12, 
5. 13. FILTER OR 5. 

5544 13. 
6. 14. CONTAINER TARE 6. 14. 
7. 1 5 .  SAMPLE 0,055 3 7. 15. 
8. 16. 8. 16. 

FILTER OR 
CONTAINER TARE 109.5~2\ 

3 rlfi,&bZ 9. 
2 3 5  D M  10. SAMPLE NLTEROR 2 , j ~ S - U 4  10. 
3. 11. 

NUMBER CONTAI NER I 
3&5.ObL@ 1 1 .  

4, 12. 
FILTER OR CONTAINER 10s .0bb5 
nw SAMPLE 12. 

5. flLTER OR 5. 
6. 14. CONTAINER TARE 105 ms 6. 14, 

1 3 .  

7. 19. SAMPLE 0. 0 0 u) 7. 
8. 

1 s .  
l 6 .  8. 16. 

WES 



PRO@E LERGTH WID TYPE . 
aomE 1.0. 
ASWE0 NDISNIENIE, 8 
SIYPLE WX I#llbER 

RWIll l l lbER N T E R  WX M I # R  
OPERAllX (Lifkr, - E l E R  An, 
MBEnT TEIPEIUTWE C FMTW 
m T R l C  PRESSURE PROM WTER Knll lC 
SlATK: FREWRE. f P,) HEATER WX #TTM 

* FILTER M@BER (s) REFERENCE A) 
tCWUATU: OF TRAV€RSE UYm 

READ AND RECORD ALL OATAEVUV- #UTES 

I 

. . 





DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dotes Requestor 

1. 2. JN 

3. 4. h i g n d  to 

lndicote by numbers in box Oats Aaigned 
under Sanple column. 

ALL WEIGHTS IN GRAMS 

TARE WEIGHT TARE +SAMPLE WEIGH! 

1.Mvbnb 9. oak $. 3 110q.6531 9. 
2&9.Lf613 10. SAMPLE FILTER OR 2,/09,b52& 10. 

NUMBER CONTAINER1 jf11b5z~ 
3. 11. FILTER OR CONTAINER 
4. 12. PLUS SAMPLE loq.&~b 4. 12. 
5. 13. FILTER OR 109.4975 5* 

13. 
6. 14. CONTAINER TARE 6. 14. 

7. 15,  SAMPLE&(^^^ 7. 15. 

i.0..%16 9. 
SAMPLE . 

3 I .  1.0.3459 9. 
2.0.3517 10. FILTER OR 2.0. SqSD 10, 

3 . 0 .  3516 11. 
NUMBER CONTAINER# 

FILTER OR CONTAINER 
3 . 0 . 9 5 2 -  11. 

4. 12. PLUS SAMPLE 0.345 I 4. 12. 
5. 13. FILTER OR 5. 

0.3513 6. 
13. 

6. 14. CONTAINER TARE 14, 

7. 1 s .  SAMPLE 0. ~ 4 3 4  7. 1L 
8. 16. 8. 16. 

SAMPLE I FILTER OR 
NUMBER CONTAINER 1 

FILTER OR CONTAINER 
PLUS SAMPLE 100.6 bt7 
FILTER OR 
CONTAINER TARE /-b 

SAMPLE 040b 5 f 

'53% ;. Trn? (O 16.3 I.R.~ZID 9. 
2 SAMPLE FILTER OR 
3. 11. 

NUMBER CONTAINER i 

FILTER OR CONTAINER 
* :;: 3. 

42 12. PLUS SAMPLE 8.9214 4. 12. 
5. 13. - FILTEROR 5. 

CONTAINER TARE 4jn9204 6. 
13, 

6. 14. 14. 

7. IS. SAMPLE .o. a010 7. 1 L  I 
WES 



SAwLlM LocATlOll 
S C Y n E M  
I IUIII I I#R 
OPERAT(M 
MBIENT -RATWE 
~ T m c P R E s S u R E  
STATIC PRESME. (P3 
FILTER NWBER (s) ; 

FIELD DATA 

SCHEIMTK OF TRAVERSE LAYOUT 

LEllCTH M D  TYPE 
HlUzLE 1.0. 
WUlEDIblStllllL.% 
W I R E  wx r R  
em wx aum€R 
UEm An, 
C FACmA 
PIOI# HEATER m u 1 0  
HEATER BOX #nMG 
REFERENCE 6) 



I I I I I I I I I I I I I I I I I I 

FIELD DATA 

OPUMm 
mIEllfnmEMfUiK 
waETRH:)RmURE 

FILTER lnmKR (r) 

mT€R AH. 
C FACTOR 

- 
IC 

PMmEllLATERmaG 
HEATER Box 
REFERENCE AD 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dotes 

3. 4. 
lndicote by numben i n  box 

. under Sanple column. 

Rquestor 

JN 

Assigned to 

Dote bgigned 

ALL WEIGHTS IN GRAMS 

TARE WEIGHT TARE +SAMPLE WEIGH! 

I ./05.4*1 9. 
2.Ps. L)L(93_ 10. SAMPLE FILTER OR 2.105.603 

NUMBER 
z lo, 

3. 11. 
CONTAI NER 4 

FILTER OR CONTAINER 105,603 3 3.10s b33 11. 
4. 12. PLUS SAMPLE 4. 12. 
5. 13. FILTER OR D5,1W95 13. 6. 14. CONTAINER TARE 6. 14. 
7. IS. SAMPLE 0. 1538 7. IS. 

1.0.35bZ 9. cs t Ikd 
SAMPLE 

3.131 1 . 0 . 3 6 L I  9. 

2 . 0 . 3 5 b 3  lo, 
NUMBER 

FILTER OR 2.0.3bG\ 10, 

3 . 0 . 3 S b \  11. 
CONTAl NERlr 

Fl LT ER OR CONTAINER 
3.0. 366 2 11. 

4. 12. PLUS SAMPLE 0.36bl 4. 12. 
5. 13. FILTER OR 5. O 4. 

13. 
6. 14. CONTAINER TARE 14. 
7. 1 L  SAMPLE 6.00 q 7. IS. 

8. 16. 8. 16. 

- 
1.1&5&@ 9. 20.3 I./oCLII~ 9. 

21d.5Wb lo. SAMPLE FILTEROR 2 . / ~ 4 , ~ 1 1 ~  
NUMBER CONTAINER I 

10. 
3. 11. 

FILTER OR CONTAINER 3 . ~ W . L I 2 2  11, 
4. 12. PLUS SAMPLE f2f‘fu 4*  11 
5 .  FILTER OR 5. /oq* 5w3 6. 

13. 
6. 14. CONTAINER TARE 14. 
7. 1 5 .  SAMPLE 0.07- 7q 7. IS. 

1.W.rnb 9. 3 1.i00.1793 9. 
2&,n8\ to. ?& FILTER OR 2.,- 10. 
3. 

NUMBER 
11. 

CONTAINER I 
3m. 1746 11. 

4, 12. 
FILTER OR CONTAINER /DL?, (795 

4. FLUS SAMPLE 12. 
5. 1 3 .  FILTER OR 5. 

COMAINEI  TARE 177q 6. 
13. 

6. 14. 14. 

7. 1s.. SAMPLE 0. 0 0  ~b 7. 
8. 

15. 
16. 8. 16. 

WES 



I I 11 
1 S h m h h ~ w h ~ ~ O * m h m h ~ a O O u m h m  I m a 1  

w I ~ N ~ W C Y ~ ~ C Y - ~ ~ O N ~ N ~ ~ O ~ ~ D ~ C V C Y C Y  I a u a  

~ O l h Q . W Q . m * W * * m h O * m O ~ h t h h N 9 O I Q  I h l l  
O p e !  " ~ ~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ ~ - ~ ~ ~ Q : O O o o Q : ~ ~ ~  ! 9 !! 
.A 

QC I EYJ 1 
r n  1  a I 
V ) W  l 
a p e  I 
W I  



FIELD DATA REDUCTION 

SITE: Holly Sugar 
UNIT: Dryer 2 
RUN: 2 
DATE: June 12, 1991 

6AS METER VELOCITY 
READING HEAD --------- --------- 
926.317 0.95 
962.368 0.85 --------- 0.9 

36.051 0.9 
======::= 0.95 
(DIFFERENCE) 0.85 

0.9 
0.6 
0.5 
0.5 

0.65 
0.65 

0.7 
0.75 
0.75 

0.8 
1.1 

1.15 
1.3 

0.85 
0.7 

0.75 
0.75 

0.8 

AVERAGE 

SQUARE 
ROOT --------- 

0.974679 
0.921954 
0.948683 
0.948683 
0.974679 
0.921954 
0.948683 
0.774596 
0.707106 
0.707106 
0.806225 
0.806225 
0.836660 
0.866025 
0.866025 
0.894427 
1.048808 
1.072380 
1 .I40175 
0.921954 
0.836660 
0 .866025 
0.866025 
0.894427 

ORIFICE PRESSURE 
DELTA H ..................... 

1.58 
1.42 
1.49 

1.5 
1.58 
1.43 

1.5 
1 

0.83 
0.83 
1.08 
1.08 
1.17 
1.26 
1.26 
1.33 
1.82 
1.92 
2.16 
1.42 
1.17 
1.26 
1.27 
1.35 

AVERAGE 
SQUARED 

0.806 AVERAGE 1.36 
:t=:z==z= ---=--====== --- *- 

STACK 
TEMPERATURE ----------- 

246 
243 
247 
243 
245 
241 
244 
243 
24 7 
244 
247 
242 
247 
243 
247 
251 
253 
247 
253 
248 
246 
245 
242 
24 1 

AVERAGE 245.625 
:=5===::. 

DRY 6AS METER 
TEMPERATURE ------------------ 

70 7 0 
70 70 
70 70 
70 70 
71 7 0 
7 3 7 1 
7 3 7 1 
75 7 1 
76 70 
76 70 
7 6 7 0 
76 70 
77 71 
77 7 1 
77 71 
77 71 
78 72 
78 7 2 
78 7 2 
80 7 2 
80 72 
80 72 
8 1 72 
80 72 

AVERAGE 73.38 --------- --------- 



FIELD DATA REDUCTION 

SITE: H o l l y  Sugat 
H I T :  Dryer 2 
RUN: 3 
DATE: June 12, 1991 

6AS METER VELOCITY 
READING HEAD --------- --------- 

36.476 0.9 --------- --------- 0.8 
(DIFFERENCE) 0.75 

0.95 
0.65 
0.45 

0.5 
0.6 
0.6 
0.8 
0.8 
0.7 
0.7 

1 
1.2 

1.25 
0.85 
0.8 

0.75 
0.8 
0.8 

IIVERAGE 

SQUARE 
ROOT --------- 

1.118033 
1.118033 

1 
0.948663 
0.894427 
0.866025 
0.974679 
0.806225 
0.670820 
0.707106 
0.774596 
0.774596 
0.894427 
0.894427 
0.836660 
0.836660 

1 
1.095445 
1.118033 
0.921954 
0.894427 
0.866025 
0.894427 
0.894427 

ORIFICE PRESSURE 
DELTA H ..................... 

2.08 
2.08 
1.66 
1.51 
1.35 
1.25 
1.59 
1.09 
0.76 
0.83 
1.01 
1.01 
1.34 
1.33 
1.17 
1.18 
1.68 

2.9 
2.1 

1.42 
1.34 
1.25 
1.34 
1.34 

AVERAGE 
SQUARED 

0.825 AVERAGE 1.44 ::.:::::: :.r:5::::.:: 

STACK 
TEHPERATURE ----------- 

247 
247 
251 
244 
242 
251 
245 
243 
242 
247 
243 
242 
243 
248 
247 
242 
243 
245 
243 
247 
246 
248 
245 
242 

AVERAGE 245.125 
:::::::== 

DRY 6AS METER 
TEMPERATURE 

AVERAGE 73.98 --------- --------- 



I 

FIELD DATA 
! 

ma uem mo TYPE 
*;w , aozzLE 1.0. 

A s u N € D ~ . S  
SlYnE wx IIumER 
L T L R # ) X l l u m E R  

OPEwlm AH* 
~ # l l T n r m U l W E  C FACTOR L 

~ T m c ~ E  PI#l#llEA'TLRmllO 
STATIC -. (P,) nu~m BOX s ~ n l l l c ~ .  
FILTER lWrU (r) MFUEME ~p 

I 
SCMMTlC OF TRAVERSE UYW - 

-T=* 
"F 

i 

MAD AWD RECORD ALL DATA E V E R Y  #IUTES 

PmP v-• 
in. l(r 

p&, 
ma5 

w m x  
TEaPERATtmE, 

OF 

e~~rtu~wm . m T  cvd, f? . 

A 

W L O C ~ Y  
HEAD 

~b),), in. H20 

.70 . GO 
; SS 
. qo 
1,  10 
I*E 
t7S 
65 
65 
,7 0 
,7a 

4s 
d F ;  

4 1 2  

1 
/t 

: - j  
Y 

241~ 
2s 1 

zqo 2% 

q'l5 

7 45 
..yl 
245 
tr r 
237' 

d ~q 8 .  

ORIFICE m~t~llt nm 
MFFErnAL TmmMTUf 

CJ 
QO 
a? . L 

,&!::, 

mwIIEl# 

0. 

DESIRED 

t7/ 
1 
'Lv 

; 
,$C 

mn 
fl~d*.F 

in. Hfl . (Tsl..F . 

ACNM 

24-1 
Zq 0 

L1. 
2% 
2.4 % 
24 3 ' 
2q3 ' 
Zc; l 
2% 

Z I L C ~  

f 
V 

9 
( 0  

k 

L t 

T~~ 

amn 
(T.dDT 

-55 

.75 .go 
1.1 0 
j.zo 
.7 5 
, 70 

4 



















TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

C C  - m o E O f  lEARUALLT0 

STACK ID., (DSThHCE 
- 

-. 

EPA @ur) 232 
4/12 

L 

TRAVERSE 
POINT 

MUUBER 

I 
Z 
3 
4 

6 
I 

FRACTtON 
OF STACK I.& 

021 
- OLT 
. A 
1 7 7  
. 7 50 
3 s g  

STACK 10. 

1 

I 

; 7 b 4 - 4  

1 
Y 

8 
- 

lo - 
I r 

. IL 

I 

-7 Sa 
-a23 
- m2 u y  

-4 33 
- 4 7 4  

TRAVERSE POINT LOCATION 
FROM OUTSIDE OF NIPPLE 
(sum OF COLUMNS 4 L 5) 

4.33 ' I  

6.15" 
Q . / L N  
(0.44 " 
13 s30" 
17.64" 

PRM)(ICTOF 
COLUWS2AN03 

(TO NEAREST 1R INCH) 

o. 83 
2.6s 
q.66 

. L.99 

20.94" 
33. 13'' 
3L .o\" 
38.34" 
4 - o - s "  
42.17 " 

DISTANCE B 

3*=3 

t 

2S44 
24. b3 
32.51 
3q-b4 
3 -66 
38 *G7 

I 





FRD MTA 

MTE: 62 1 1 4  Iu 







FIELD DATA REDUCTION 

SITE: Holly Sugar 
UNIT: Dryer 3 
RUN: 1 
DATE: June 11, 1991 

U S  METER VELOCITY 
READING HEAD --------- --------- 
793.062 0.7 
819.762 0.8 --------- 0 .8 

26.700 0.83 --------- --------- 0.89 
(DIF FEREHCE ) 0.83 

0.83 
0.83 
0.83 
0.25 
0.25 
0.25 
0.85 

0.6 
0.75 

0.3 
0.5 
0.8 

0.96 
0.55 

0.4 
0.35 
0.35 

0.4 

AVERAGE 

SQUARE 
ROOT 

ORIFICE PRESSURE 
DELTA H ..................... 

0.74 
0.85 
0.85 
0.88 
0.94 
0.88 
0.88 
0.89 
0.88 
0.27 
0.27 
0.27 
0.91 
0.64 

0.8 
0.32 
0.54 
0.86 
1.03 
0.59 
0.43 
0.38 
0.38 
0.43 

AVERAGE 
SQUARED 

0.595 AVERAGE 0.66 
===I%::=: 13:=:'Z::L:: 

STACK 
TEMPERATURE ----------- 

223 
224 
225 
224 
226 
228 
223 
224 
223 
224 
224 
224 
222 
227 
223 
226 
226 
225 
226 
227 
228 

AVERAGE 225.2083 .:::::::: 

DRY 6AS METER 
TEWPERATURE ------------------ 

77 7 7 
78 78 
79 78 
79 7 8 
79 79 
82 7 9 
83 80 
84 80 
84 80 
84 8 1 
8 7 82 
88 83 
8 7 8 3 
88 84 
88 84 
89 85 
90 8 5 
90 86 
90 86 
92 87 
92 88 
9 3 88 
94 90 
94 90 

AVERAGE 84.63 --------- --------- 



FIELD DATA REDUCTION 

SITE: Holly Sugar 
W I T :  Dryer 3 
RUN: 2 
DATE: luue 11, 1991 

M S  E T E R  VELOCITY 
READING HEAD --------- --------- 
820.314 0.6 
853.265 0.55 --------- 0.52 
32.951 0.57 --------- --------- 0.61 

(DIFFERENCE) o .55 
0.6 
0.35 
0.35 
0.3 
0.35 
0.4 
0.9 
0.69 
0.4 
0.35 
0.65 
0.8 
0.9 
0.55 
0.4 
0.35 
0.4 
0.35 

AVERAGE 

SOUARE 
ROOT --------- 

0.774596 
0.741619 
0.721110 
0.754983 
0.781024 
0.741619 
0.774596 
0.591607 
0.591607 
0.547722 
0.591607 
0.632455 
0.948683 
0.830662 
0.632455 
0.591607 
0.806225 
0.894427 
0.948683 
0.741619 
0.632455 
0.591607 
0.632455 
0.591607 

ORIFICE PRESSURE 
DELTA H ..................... 

1.23 
1.13 
1.07 
1.17 
1.38 
1.14 
1.25 
0.73 
0.73 
0.62 
0.73 
0.83 
1.87 
1.43 
o .e3 
0.72 
1.34 
1.65 
1.86 
1 .I3 
0.82 
0.72 
0.82 
0.72 

AVER AGE 
SQUARED 

0.507 AVERAGE 1.08 --------- --------- ..:.:t='=Z'= 

STACK 
TEMPERATURE ----------- - 

221 
223 
220 
22 1 
218 
212 
210 
211 
212 
212 
212 
210 
215 
214 
214 
215 
216 
217 
218 
220 
22 1 
221 
222 
223 

DRY 6AS NETER 
TEMPERATURE 

,----------------- 

92 92 
9 1 91 
90 90 
89 90 
90 90 
90 90 
91 90 
92 90 
92 90 
92 90 
92 90 
92 90 
93 91 
93 9 1 
92 90 
92 90 
93 89 
93 89 
9 3 89 
93 89 
9 3 90 
92 89 
92 89 
9 1 88 

AVERAGE 216.5833 AVERAGE 90 -83 
Z=i====05 --------- --------- 
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DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Completion Dater Rquertor 

1. 2. J N 

3. 4. Assigned to 
Indicate by numben in box Dote h i g n e d  
under Sample column. 

ALL WEIGHTS IN GRAMS 

TARE WEIGHT TARE + SAMPLE WEIGH! 

22.3 I ~09,454~ 9. 
SAMPLE FILTEROR 2 , 1 0 9 . 4 5 4  10. 
NUMBER CONTAINERI 

3X)9,4SI&'ll 3. 11. 
FILTER OR CONTAINER I ~ q ,  ~5~~'  

4. 12. PLUS SAMPLE 1b3, *dl 12. 
5. 13. FILTER OR 5 . 1 8 ,  KO/ 13. 
6. 14. CONTAINER TARE 1091'b'b 6 . 1 f l . q r e  14. 

7. IS. SAMPLE 0.292 9 7. IS. 

I . .  3 9. I+& 3.120 1.03789 9 

2D.3565 lo. SAMPLE FILTER OR 
NUMBER CONTAINER# 

2.03759 I? 
3 0 . 6 5 &  11. 

FILTER OR CONTAINER 0 7 3 . 0 . 3 7  O 11. 

4. 12. PLUS SAMPLE 3 69 4. 12. 
5. 13. FILTER OR 5. 0.351~73 6, 

13. 
6. 14. CONTAINER TARE 14. 
7. 1 s .   SAMPLE^, 225 7. 15. 

l./OJ. 7 i N  9. 23 . / I  9. 

2 N $ , ? l q 5  lo. 
3. 

NUMBER CONTAI N E R  l 
11. 

FILTER OR CONTAINER 
4. 12. PLUS SAMPLE @ 9 ! 7 3 1 ~  4. 1 2 .  

3d&m.f 11s 

5. 1 3 .  FILTER OR 5. 
@!3L 6. 

13. 
6. 14. CONTAINER TARE 14. 
7. 1 5 .  SAMPLE C). 0 1 2 6  7. 1 5 .  

O ZJ.3  1- 9. 
Fl LTER OR 2./0&, 7 10, SAMPLE 

CONTAINER# 
3. 11. 3.X)6.700\ 11. 
4. 12. - PLUS SAMPLE 12. 

FILTER OR CONTAINER 108,700 ( ,. 
5. 1 3 .  Fl LTER OR 5. 13. 
6. 14. CONTAINER TARE m. b%\ 6 ,  14. 

7. 15. SMPLE 0.0020 7. 
8. 

1 s .  
1 6 .  8. 16. 

WES 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Conpfetion Dotes 

1. 2. 

3. 4. 
Indicate by numkn in box 
under Sample column. 

Rquestor 

J N  

ks ignbd  to 

Dote Assigned 

ALL WEIGHTS IN GRAMS 

1.03514 9. Fi k i  
2D.3- 10. SAMPLE 

3.0.3513 11. 
NUMBER 

Fl LTER OR CONTAINER 
4. 12. PLUS SAMPLE 0. 3927 4. 12, 
5. 13. FILTER OR 5. 13. 
6. 14. CONTAINER TARE 14. 
7. I S .  SAMPLE P.oq/ 4 7. 

8. 
15. 

16. 8. 16. 

r 

SAMPLE 
I 26.3 - 

NUMBER CONTAINER 

. 
TARE M I G H T  TARE +SAMPLE WEIGHT 

11&*iC& 9. 2 '  3 
2 4 0 4 . 6 8 6 7  lo. 

- 
SAMPLE FILTER OR 

?. 11. 
NUMBER CONTAINER I 

4. 12. 
FlLT ER OR CONTAINER 
PLUS SAMPLE 

5. 13. FILTER OR 
6. CONTAINER TARE 

5./04. 13. 
14. 

7. 15, 
-7 6.,&,7,[ 14. 

S A W  0. ZBLO 7. 15. 
8. 16. 8. 16. 

. I 

Fl LT ER OR CONTAINER 
PLUS SAMPLE Db.4343 
FILTER OR 
CONTAINER TARE lob. 4225 

SAMPLE 0. 0 \ \ 

7 3 1- 6740 9. 

NUMBER CONTAINER I - ,p,, 
0 I V J  4. 12 

- - - -  
FILTER OR CONTAINER 10 7. J-rl -. 12, PLUS SAMPLE . -. 

5. 13. Fl LTER OR 5. 
6. 14. COMAI NER TAU 107.872 1 6, 

'3. 

7. 
14. 

15.. S * M P L E O - o 0 1 q  7. 
8. 8. 

15. 
1A 16. 

WES 



i I 

FIELD OAT A 



DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 
Cocrpletion Dotes 

1- - 2. - 
3. - 4.- 
Indicate by numkn in box 
under h p l e  column. 

I TARE WEIGHT 

1 

A1 L WEIGHTS IN GRAMS 

26.3 
SAMPLE FILTER OR 
NUMBER CONTAINER il 

Rquestor 

J N 
Auigned to 

Dote hsigned 

FILTER OR CONTAINER 10s\bs 
PLUS SAMPLE 

FILTER OR 
CON1 AI NER TARE 

SAMPLE ts 69 

TARE + SAMPLE WE1 GH! 

I .  105, ~ b c  9. 
2.105. 16537 10. 

I r.035Lq 9. pf IT# - 3. r5u 
2.0.35 'A  SAMPLE FILTER - OR .-- .. 

fl - I". NUMBER CONTAINER@ L( 1 3.0.353 \ 11. FILTER OR CONTAINER 
4. 12. PLUS SAMPLE 
5. 13. FILTER OR 

42uQ 
* a  CONTAINER TARE 035.10 

NUMBER 
3. 11. FILTER OR CONTAINER 
4. 12. PLUS SAMPLE 1 2 .  

1 3 .  FILTER OR 13. 5. 
CONTAINER TARE 6. 14. 6. 14. 

7. 1 s .  S A M P L E O * O ~ ~ ~  7. 1 5 .  
8. 16. 8. 16. 

- 

1./07.t9413 9. 30:3 1.l07.043~ 9. 

2.107, m 2  10. SAMP E - 2. /~7,0431 10. 
NUMBER 

3. 11. go7.0 q30 11. 
FILTER OR CONTAINER 

12. PLUS SAMPLE 4. 12. 4. 

1 3 .  FILTER OR 13. 5. 
CONTAl NER TARE 6. 14. 6. 14. 

7. 19. SAMPLE 010013 7. 1~ 
8. 16. 8 .  16. 

WES 
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TRAVERSE POINT LOCAT ION FOR CIRCULAR DUCTS 

-f = - - - - - - 
P W T  - DATE 
SWPClWG LOCATION '1 
W D E  OF FAR WALL TO I/ 

1 7oN 
- - 5 - OUTSIDE OF NIPPLE, (DISTANCE A) 6 

t m l ~  OF NEAR WALL TO - -- 
t OUTSIDE OF NIPPLE, 

STACK LO., @!STANCE 
- WEAREST UPSTREAM DlSTURBAllCE 1s" 4 - - - 

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATlON 
POINT FRACTION COLWNS 2 AN0 3 FROM OUTSIDE OF NIPPLE 

N W E R  OF STACK 1.0. STACK 1.0. 0'0 NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5) 

4.79" 
2 . so67 4.1 2 7 8 IPz" 
3 8 I \  8 I -% 10- 16" 

177 1 0 -  87 19.39" 
S c 250 15.38 I B* B8" 
6 3Sg 21 .$q  25 37 'I 
7 I 0644  3Y.61 43.H " 
8 
4 
lo 
1 \ 
I t  

$ 7  SO 
4 8 2 3  
, $82 
* 4 3 3  
8 919 

4L. 13 
' 5 0  .GI 
53 36 
57. 3 0  
60.21 

- 

4s .  63" 
54. I \ "  
Sl, . 86" 
608 88" 
63.71 " 



I I I I I 1 I I 

FIELD DATA 

PLANT 
DATE 
SAMPLING LOCATION h 
SMPLE TYPE 
RUN NUMBER 
OPERATOR 
MBKllT TEMPERATURE 
BARMETRIC PRESSURE 
n A r r  PRESSURE. ( ~ $ 1  
FILTER NUBER (s) 

SCHEMATIC OF TRAVERSE POlNJ LAYOUT 

PROBE LEffiTH AND TYPE #Zf3 . 
NOZZLE 1.D. 
ASSUED IOISTURE, % - 
SAMPLE WX NWBER 
NETER BOX M E E R  
&TER AH@ 
C FACTOR 
PROBE HEATER SETTING 
HEATER BOX KTT 
REFERENCE ~p 





DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Conpletion Doter 

1. 2. -- 
3. d . , -- --.- ^ 

Indicate L y  n : m : x , ~  ;n b o ~  
under Somp:t ;o:t~rnn. 

ALL WEIGHTS IN GRAMS 

Requestor 

J N 

Assigned to 

Date Asignd 

1.9B,U77 9. 

2.98. 61176 lo. 
NUMBE 

3. 
CONTAINER r 

11. 3.96.6Gso 11. 
4. 12. PLUS SAMPLE 

FILTER OR CONTAINER qg-(,b 77 
4. 12. 

5. 13. FILTER OR 13. 
6. 1 4 .  CONTAINER TARE 6. 14. 
7. 15. S * M P L ~  - 00 d 7. 
8. 16. 

15. 
8. 16. 

r 
TARE WEIGHT TARE +SAMPLE WEIGH! 

i./m/,3?4 9. 

SAMPLE 2 1 0 0 . m  i0. FILTER OR . 2.l00.5999 10. 

3. 11. 
NUMBER CONTAI N E R  # 

FILTER OR CONTAINER 
3 ~ o a  9#3 11. 

4. 12. PLUS SAMPLE 106. ~ 4 6  4. !h0.859/ 12. 
5. 13. FILTER OR 5. / b c , m  

CONTAINER TARE /m.b38.& 6. 
b 13. 

6. 14. 14. 
7. 15. SAMPLE 0 6 1.3 7. 15. 
8. 16. 8. 16. 

3 1 2 5  1.0.3576 9. 
2.0, SAMPLE 

NUMBER 
FILTER OR 2.0.3571, 10. 

3.0.3597 11. 
CONTAl N E R  

FI LT ER OR CONTAINER 
3 0 . 3 5 8  1 11. 

4. 1 2 .  PLUS SAMPLE 0.35% 4. 12. 
5. 13. FILTER OR 

CONTAINER TARE 0 5 7  5. 
13. 

6~-- 14. 6. 14. 
7. . IS. SAMPLE 0. OD3 \ 7. 15. 
8. 16. 8. 16. 

1 .&'. 7686' 9- 
2g7, 7666 I 0. 

%-L 1.92791~ 9. 

NUMBER 
FILTEROR 2.97,79/< lo. 

3. 11. 
CONTAINER # 

FILTER OR CONTAINER 3. 97. 7943 11. 
J. 12. PLUS SAMPLE 4 7 . 7 7 i .  4. 
5. 13. 5. 

1 2 .  
FILTER OR 
CONTAINER TARE 9z7886 6, 

13. 
6. 14. 14. 
7. - I L  7. 15. SAMPLE a. 00 ad 
8. 16. 8. 16. 

1 

1 





DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT 

Cocrpletion Doter Requestor 

1. 2. -- J N  

3. A , - -  ---- Assigned to 
lndicote Ly n.rnw.5 in bob Dote Arrigned 
under Sornp:e :o;vmn. 

ALL WEIGHTS IN GRAMS 

TARE M I G H T  TARE +SAMPLE WEIGH? 

!63.7f& 9. % l./G8Zo7 9. 
2405.7flO 10. SAMPLE FILTER OR 2.~3 &2.1 b 10. 

11. 
NUMBER CONTAINER r 

3. FILTER OR CONTAINER 
3.103,82W 11. 

f. 12. PLUS SAMPLE 103 .gJ/j 4. 14.3, ga/i  12. 

5. 13. FILTER OR 5. 
l o !  6. 

13. 
6. 14. CONTAINER TARE 14. 

7. 15. SAMPLE 040726 7. IS. 

8. 16. 8. 16. 

1.035ql 9. J fi (b z / ~ b  1.0.30Z4 9. 

2.043s'.t5- 10. SAMPLE Fl LTER OR 

3.6.35'13 11. 
NUMBER CONTAINER 

Fl LTER OR CONTAINER 0 36 25 
4. 1 2. PLUS SAMPLE 4. 12. 
5. 13. FILTER OR 5. 13. 

6.- 14. CONTAINER TARE 6. 14. 
7. . IS. SAMPLE 0. O O $ t  7. 15. 

8. 16. 8. 16. 

S A M P ~  FILTER OR 
NUMB R CONTAINER Y 

Fl LTER OR CONTAINER 
PLUS SAMPLE r,?183 

1.'i9.3824 9. 0 / 1.8.36d~ 9. 
2.99.383 3 10. NUMBER SAM %+ PL 0 2 . q . 3 6 9  lo. 

CONTAINER a 
3. 11. 3.qq.3832 it. 

FILTER OR CONTAINER 
4. 12. PLUS SAMPLE 9%3B30 4.  12. 

5 .  FILTER OR 5. 13. 
6. 14. CONTAINER TARE 6. 14. 

7. -. 1 s .  SAMPLE J) , o 0 /5 7. 1 3 .  
8. 16. 8. 16. 

5. 1 3 .  FILTER OR 5. %&!!- 6. 

13. 

6. 1 4 .  CONTAINER TARE 14. 

7. 15. SAMPL<O.OOO~ 7. IS. 
8. 16. 8. 16. 

i 





DESICCATION OF 
Completion Dater 

1. 2. -- 
3. 4 . - - --.- - 
[&cote Ly n:mix:5 in box 
under Sanv,:e :o:umn. 

SOLID SAMPLES TO CONSTANT WEIGHT 
Rquestor 

JN 
Assigned to 

Dote hsigned 

ALL WEIGHTS IN GRAMS 

t 
i 

TARE WEIGHT TARE + SAMPLE WEIGHT 

1.103,696I 9. 

2 . /N,  ~ 6 1 f  10. , SAMPLE FILTER OR . 2./0q.bqloL 10. 
NUMBER CONTAl NER 

3. 1 1 .  FILTER OR CONTAINER 3./04,b966 1 1 .  
12. PLUS SAMPLE 10% b964 4. 12. 4. 

5. 13. FILTER OR 13. 

6. 14. CONTAINER TARE 14. 
7. 15. SAMPLE 0 O(D 54 7. 15. 

8.  16. 8. 16. 

~ / h % '  . 3.127 I .  03637 9. 

2 . 0 -  3% lo. SAMPLE FILTER OR 2 . 0 . 3 b  37 10. 
NUMBER CONTAINER a ~,0.351!,~1 1 1 .  

FILTER OR CONTAINER 0.337 3 . 0 . 3 6 3 8  1 1 .  

4. 1 2. PLUS SAMPLE 4. 12. 

5. 13. FILTER OR 5. 13. 

14. CONTAINER TARE SL-- 14. 

7. IS. SAMPLE 6.00 7 7 7. 15, 
8.  16. 8. 16. 

r.lD8.30~3 23 i . / 0 $ . % 3 b 9 .  

2.K;>&W7 lo. FILTER OR 2./0@.303q lo. 
NUMBER CONTAINER Y 

3. 11. FILTER OR CONTAINER 3. IoS/,306 1 1 ,  
4 .  12. PLUS SAMPLE 0 3 7 4. 1 2 .  
5 .  1 3 .  FILTER OR 13. 
6. 14. CONTAINER TARE 14. 
7. - IS. SAMPLE D ,06 la 7. 1 5 .  

8. 16. 8. 16. 

1 . / & . ~ . 4  9. 
2.1@,29bLf i 0. 

NUMBER 3 . l a .  2971 1 1 .  3. 1 1 .  
FILTER OR CONTAINER 

4. 12. PLUS SAMPLE 12. 

5 .  13.. FILTER OR 5. 
6. 

13. 

6. 1 4 .  CONTAINER TARE 14. 

7. IS. SAMPLE 0- 0005 7. IS. 
8. 16. 8. 16. 



F I E L D  OATA REDUCTION 

S I T E :  H o l l y  Sugar  
UNIT: C o o l e r  
RUN: P a r t i c u l a t e  1 
DATE: June 10, 1991 

6AS HETER VELOCITY 
READING HEAD --------- --------- 
674.818 0.45 
711.698 0.47 --------- 0.5 

36.880 0.5 --------- --------- 0 -55  
(DIFFERENCE) 0.6 

0.48 
0.48 
0.43 

0 . 4  
0 - 4 1  

0.4 
0.48 
0.55 

0.6 
0.63 
0.65 
0.71 
0.75 
0.75 
0.57 
0.55 

0.5 
0.49 

AVERAGE 

SQUARE 
ROOT 

O R I F I C E  PRESSURE 
DELTA H 

1.12 
1.17 
1.24 
1.24 
1.37 
1.49 

1.2 
1.2 

1.07 
1 

1.03 
1 

1.2 
1.37 
1.49 
1.58 
1.62 
1 .77  
1.87 
1.87 
1.42 
1.38 
1 .25  
1.23 

AVERAGE 
SQUARED 

0.533 AVERAGE 1.34 --------- --------- ------------ ------------ 

STACK 
TENPERATURE ----------- 

7 0 
7 0 
7 1 
7 0 
7 0 
7 1  
7 0 
7 1  
7 2 
7 1 
70 
70 
7 0 
7 0 
71 
70 
71 
7 1 
7 0 
7 0 
7 1  
7 0 
7 0 
70 

DRY GAS M E i i R  
TENPERATU5E ------------------ 

7 6 76 
7 7 76 
7 6 76 
76 76 
7 6 7 7 
78 7 7 
7 8 78 
80 78 
8 1  7 8 
82 7 8 
8 3 77 
83 78 
76 7 7 
76 7 6 
7 7 !? 
7 7 7 6 
77 7 7 
80 78 
80 78 
8 1 78 
8 1 78 
83 79 
83 75 
83 80 

AVERAGE 70.41666 AVERAGE 78.29 --------- --------- --------- --------- 



FIELD DATA REDUCTION 

SITE:  H o l l y  Sugar 
UNIT: C o o l e r  
RUN: P a r t i c u l a t e  2 
DATE: June 10, 1991 

6AS METER VELOCITY 
READING HEAD --------- --------- 
712.297 0.33 
747.576 0.46 --------- 0.55 

35.279 0.57 --------- 
--------a 0.62 
(DIFFERENCE) 0.62 

0.3 
0.4 
0.4 

0.35 
0 -35  
0.35 
0.57 
0.53 
0.57 

0.6 
0.68 

0.6 
0 .5  
0.5 
0 - 5  

0.45 
0.4 

0.42 

AVERAGE 

SQUARE 
ROOT --------- 

0.574456 
0.678232 
0.741619 
0.754983 
0.787400 
0.787400 
0.547722 
0.632455 
0.632455 
0.591607 
0.591607 
0.591607 
0.754983 
0.728010 
0.754983 
0.774596 
0.824621 
0.774596 
0.707106 
0.707106 
0.707106 
0.670820 
0.632455 
0.648074 

ORIFICE PRESSURE 
DELTA H --------------------- 

0.82 
1.14 
1.37 
1.42 
1.54 
1.54 
0.75 

1 
1 

0 -88  
0.88 
0.86 
1.43 
1.33 
1.43 
1.51 
1.71 
1 .51  
1.26 
1.26 
1.26 
1.13 
1.01 
1.06 

AVERAGE 
SQUARED 

0.478 AVERAGE 1.21 --------- --------- ----------*- 
- . .am--------  

STACK 
TENPERATURE ----------- 

70 
7 1 
70 
70 
70 
71 
70 
69 
70 
70 
70 
71 
7 0 
70 
70 
71 
70 
70 
7 0 
7 1  
7 0 
7 0 
70 
7 0 

AVERAGE 70.16666 --------- --------- 

DRY 6AS NETER 
TEHPERATURE ------------------ 

77 7 7 
77 78 
78 78 
78 7 8 
7 8 78 
81 7 9 
8 1  7 9 
81 7 9 
8 1  79 
81 7 9 
82 80 
82 80 
82 80 
82 80 
83 8 1  
8 3 8 1 
84 8 1  
84 82 
8 5 8 1  
85 81 
8 5 8 1  
84 80 
8 4 8G 
84 80 

AVERAGE 80.71 --------- --------- 



FIELD DATA REDUCTION 

SITE: Holly Sugar 
UNIT: Cooler  
RUN: P a r t i c u l a t e  3 
DATE: June 10, 1991 

6AS METER VELOCITY 
READING HEAD --------- --------- 
748.031 0.41 
783 . I80  0.48 --------- 0 .5  

35.149 0.53 --------- --------- 0.58 
(DIFFERENCE 1 o .52 

0.37 
0.44 
0.42 

0.4 
0.35 
0.33 
0.41 
0.49 
0.52 
0.57 
0.68 

0.6 
0.74 
0.62 
0.54 
0.48 
0.45 
0.45 

AVERAGE 

SQUARE 
ROOT --------- 

ORIFICE PRESSURE 
DELTA H 

1.02 
1.19 
1.24 
1.31 
1 .43  
1.29 
0 . 9 1  
1.09 
1.04 
0.99 
0.87 
0.82 
1.02 
1.22 
1.29 
1.41 
1.68 
1.48 
1.83 
1.53 
1.33 
1.18 
1 .ll 
1.11 

AVERAGE 
SQUARED 

0.490 AVERAGE 1.22 --------- --------- ------------ ------------ 

STACK 
TEMPERATURE ----------- 

7 1  
70 
70 
7 0 
7 0 
70 
7 1  
7 0 
71 
71 
70 
70 
70 
70 
70 
7 1 
70 
7 1 
7 0 
70 
7 1  
7 1 
7 0 
7 0 

AVERAGE 70.33333 --------- 
-------em 

DRY 6AS HETER 
TEHPERATURE 

AVERAGE 73.83 --------- *-------- 





WESTERN ENVIRONMENTAL SERVICES 

APPENDIX B 



- 
SCOTTMARRIN, INC. 
2001 THIRD ST. UNIT H l RIVERSIDE, CA 92507 - TELEPHONE (714) 784-1240 

REPORT OF ANALYSIS 
EPA PROTOCOL GAS MIXTURES 

WEESBl 
TO: 

Ton mmEY 
WESTIRW EIWIRONMENTAL SERVICES 
1010 8. PACIFIC COAST HWY 
REDO- BEACH, CA 90277 

DATE r 04/05/91 

CUSTOMER ORDER NUMBER: 2380 PAGE 1 

< ~ > < X X > ( : r ( X X X > < > < X X X > < X > < > < > < X > < > < > < > < X > < > < * X > < > C K X H > C > < > < X > < > < > C > < W > < >  

REFERENCE ANALYZER EXPIRATION REPLICATE 
COMPONENT CONCENTRATION ( v/v ) STANDARD nrua,no~~~, s/n ,~mm~cm DATE ANALYSIS DATA ------------- ------------------ --------- ----------------- -------- ------------- 

CYLINDER NO.: a3314169 - 
Carl. I n ~ t r  Mod01 8880 83/18/91 03/28/91 

Carbon Monoxide 946 + 9 ppn - W4I8 8/a 8249 09/28/92 946 p p  957 ppm 

Cylindor I W.thuration/FID 947 ppn 942 ppm 

Nitrogen ' Balance L382 aar chroPP.tography 943  o m  942 m 

Cylinder Preoeurer 2000 peig 6 1839 ppn t . n t  Gal ~6t.s  64/22/91 ) ( u n r  945 p p  947 ppm 
- - - 

. . . .. . . CYLINDER HO. : 5 5 2  2 9 8 8. . ' " 

Wonitor Lab. Model 8448 83/26/91 84/82/91 

Nitric Oxide 94.3 + 0.9 ppm Q H ~ S  a/n 136 - 18/02/92 94.1 ppm 94.5 P P  

Cyl inder  I Con t inuou~  94.3 ppm 94.2 p p  

Nitrogen,O2-Free Balance ~ ~ 1 2 6 4 3  Chomilruinesconco 94.5 DDm 94.3 om 
Cylinder Preeeurer 2000 peig 0 99.4 ppm  art Gal Date: a1/31/91 b a n :  94.3 ppm 94.3 PP ........................................................................................ 
CYLINDER NO. : M . M I 3 - 4 0 9  

Monitor Labe We1 8448 @3/15/9l 84/85/91 

Nitric Oxide 70.6 2 0.7 ppm ab~18 I/N 136 18/85/92 '18.7 ppm 78.7 p p  

Cylinder I Continuourn 78.6 pp.-. 78.4 p p  
Nitrogen,OZ-Free Balance ~ ~ 1 2 6 ~ 3  C b o a i l ~ ~ i ~ u c e n c e  78.5 D D ~  78.5 D m  

Cylinder Pressure: 2008 psig e 99.4 ppm umt c.1 Date: 81/31/91 than:  78.6 ppm 78.5 PP 

The above analyetee were performed in accordance with EPA-1987 Traceability Protocol 
# l,.Sectlon 3.0.4, Procedure Gl. f . . 

Approved 1 ......................... 
Calhoun J.T. Martin 

The mly l i .bll lty of Uf8  caq.ny for p.8 vbloh fail8 to aoqly with thlm u18lymim mbll b. r.plao.mt or r-ly8i8 thereof by the 

e m n y  rlthoot e.tr8 mt. 

STANDARD CAI-IBRATION GASES IN ALUMINOM CYLINDERS 



SCOTT-MARRIN, INC. 
2001 THIRD ST. UNIT H RIVERSIDE, CA 92507 

7, TELEPHONE (7  1 4) 784-1 240 

IREPORT OF ANAI.YSIS 
EPA PROTOCOL GAS MIXTUEZH:S 

- wEme1 
TO: 

TOM ROONEY 
W E B  BNVIROIWENTAL SERVICES 

- 1010 SO PACIFIC COAST RWY 
REDO#M) BEACH, CA 90277 

- CUSTOMER ORDER NUMBER: 2671 

DATE r 04/24/90 

PAGE 1 

<XXXXXXXXXXXXXXXXXXXXXXXXKXXMXXXXX%XXXXXXXXX> 

REFERENCE ANALYZER EXPIRATION REPLICATE - COMPOHWT CONCENTRATION ( V/V ) STANDARD nnw ,~EL,~M,DETECPI~  DATE ANALYSIS DATA 

- lbrritor Labs nodel 8440 04/89/90 04/18/98 
Nitric Oxide 896 f: 9 ppm a418 elti 136 10/18/91 893 ppm 897 ppm 

Cy1iDb.r I Coatirruoru 896 ppe 897 ppm 

- Nitrogen,02-Free Balance ~~28475 C~.IPI~UIJIU.CUYH 892 vpll 897 ppm 

Cylinder Pressure: 2800 psig 0 970 ppm I U ~  C L ~  Datm:  e4/23/98 ) l u n z  894 p p  897 ppm 

- 
The above analyeee were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure 01. 

- Approved r 

S.B. Koay 
- 806002 

/ 
The mly  l ~ b t l i t y  of tbi* Lor gu rhioh fail8 to oogly vitb +hi* uulysi8 -11 b. rrg-nt or -1ysi.L. t h . ~ # f  by +h. 
wp.ny vitbot mrr, Wt. 

- STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 



SCOTT-MARRIN, INC. 
w = 111 1 2001 THIRD ST. UNIT H RIVERSIDE, CA 92507 

TELEPHONE (714) 784-1240 

-PORT OF AN14LYSIS 
EPA PROTOCOL GaS MIXTURES 

uEEs01 
TO: 

TOM RoamY 
WESTERN ENVIRONMENTAL SERVICES 
1010 S. PACIFIC COAST HWY 
REDONDO BEACH, CA 90277 

DATE : 09/27/90 

CUSTOMER ORDER NUMBER: 2624 PAGE 1 

< ) < X ' X X ~ X X X X X X X X ~ . X X X ~ . X X ~ X ~ . x > . : X x X ~ ~ X X - . X ~ X X X > r . ~ x ~ >  

RBE'ERENCE ANALYZER EXPIRATION REPLICATE 
COMPONENT CONCENTRATION ( V/V ) STANDARD ~ , l l ~ ~ ~ ~ , s R o , ~ s ~ ~ m ~ o t i  DATE ANALYSIS DATA ------------- ---------me------- --------- ----------------- -------- ------------- 

CYLINDER NO. : 552  4 6 0 2 
Wonitor Lab. nodel 8440 89/16/90 09/17/90 

Nitric Oxide 220.7 2 2.2 ppm m a s  s/u 136 83/17/92 228.6 ppm 221.6 ppm 

Cylindar I Continuous 220.3 ppm 220.7 ppm 

Nitrogen,O2-Free Balance ~ ~ 4 9 6 9 7  Che~~iluminoscence 220.4 DW 220.8 DDm 

Cylinder Pressure: 2000 peig 8 254.5 pw ~ s m t  c.l  eta: 87/38/90 Maan: 228.4 ppm 221.8 ppm 

ppm = umole/mole 0 = mole-0 
- 

The above analyses were performed in accordance with EPA- 987 Traceability Protocol 
# I, Section 3.0.4, Procedure 01. / 

Zb. -1Y 1 W i l f V  of a i m  -Y toe qu which h i l m  to oogly v i a  thL. .luly.i# m h l l  k rrphoemmt or -1y.i. thereof by the 

.oq.ny vithout artrr 0o.t. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS - 



= III I SCOTT-MARRIN, INC. 
w 2001 THIRD ST. UNIT H RIVERSIDE. CA 92507 

TELEPHONE (7 14) 784-1 240 

-PORT OF ZUN-YSIS 
EPA PROTOCOL GAS MIXTURES 

WEEs01 
TO t 

TOx Roomy 
WESTERN =IRONMENTAL SERVI-S 
1010 8. PACIFIC COAST HWY 
REDONDO BEACH, CA 90277 

CUSTOMER ORDER NUMBER: VERBAL PAGE 1 

~xXXXXXxxXXxXXXXXXXX>cX~XXXXXX2<XXXXXXXXXXXXXx> 

REFERENCE ANALYZER EXPIRATION REPLICATE 
CX)MPONENT C O N C E ~ T I O N  ( v/v) STANDARD wm,mEL,eh,ommxoN DATE ANALYSIS DATA ------------- ------------------ --------- ---I------------- -------- ------------- 

CYLINDER NO. : 35 7 7 3 
Monitor L.br nod01 8440 06/21/90 07/02/90 

Nitric Oxide 197.6 2 2.8 ppm 0nr8 8/11 136 01/02/92 198.8 ppm 196.1 ppm 

Cyliadu f Contlnww 198.1 p p  197.7 ppm 

Nitrogen,O2-Free Balance ~~49697 ~ l u m i n u c u l ~ a  ~98.8 opm 196.0 nrm 

Cylinder Preeeure: 2888 peig o 254.9 p p  &at cal ~ a t o :  B~/ZB/OQ Moan: 198.6 ppm 196.6 ppm ........................................................................................ 
CYLINDER NO. : 552  2 402 

Wonitoc L.bs X0d.l 8440 06/21/90 87/02/90 

Nitric Oxide 203.7 3 2.0 ppm w e  8/R 136 81/82/92 283.9 p p  283.7 ppm 

Cylinau f CoprUnuw. 203.2 ppm 203.8 ppm 

Nitrogen,O2-Free Balance ~~49697 ~h.~iluminuoura 283.6 D ~ I  283.7 mu 
Cylinder Pressure: 2000 psig Q 254.7 p p  -st cal ~at.8 e4/2~/90 )(ern: 203.6 p p  203.8 pplp 

The abwe analysee were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure 01. 7 

- STANDARD CALIBRATION GASES IN A L U M I N U M  CYLINDERS 



SCOTT-MARRIN, INC. 
w " 111 1 2001 THIRD TELEPHONE ST. UNIT H (714) RIVERSIDE, 784-1240 CA 92507 

-FORT OF AN-YSIS  
EFA PROTOCOL GAS MIXTURES 

WEES01 
TO: 

TOM ROOWEY 
WESTERN ENVIRONKBNTAL SERVICES 
1010 S. PACIFIC COAST BWY 
RBDONDO BEACH, CA 90277 

DATE t 09/18/90 

CUSTOMER ORDER NUMBER: 2644 PAGE 1 

<><~XX%XXXXXXXXMXXXXHXXXXXXXXX><>c:XXX>*:H~XXXX%WX> 

REFERENCE ANALYZER EXPIRATION REPLICATE 
COMPONENT CONCENTRATION ( v/v ) STANDARD ~ S S , ) ( O D B L , ~ ~ , D ~ Q O  DATE ANALYSIS DATA ------------- ------------------ --------- ----------------- -------- ------------- 

CYLINDER NO.: as9043 - Varirn Modal 1868 89 /85 /98  

Oxygen 7.44 - + 0.07 % a s  a / r  mae 8 3 / 0 5 / 9 2  7 .43  % 

Cy1ind.r 4 Thumal Conductivity 7.45 % 

CC62358 Gar Chromatography - 7 .44  t 

Q 9.68 8 Lart Cal Data: 87/25 /90  Xsan: 7.44 % 

V u i r n  Mcdel 1860 89 /11 /98  

Carbon Dioxide 8.40 2 0.08 % OMIS 8 / ~  UOM 83/11 /92  8 .3s  t 

Cy1ind.r 4 Th-1 C ~ n d ~ c f i v i t y  8.41 % 

Nitrogen Balance ~ ~ 2 8 2 9 ' 1  BU Chromatography 9 .48  t 

Cylinder Pressure: 2000 psig Q 7 .48  t ~ast cal Date: 87 /19 /98  ~mn: 8.48 t ........................................................................................ 

- 
The above analyses were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure 01. 

- Analyst : Approved r ............................ 
M.J. Monson BOiiOOS J.T.Marrin - 

T b  o l y  l i a b i l i t y  of thia cag.ny far pu vbiah fail8 t o  # r q l y  with thim m l p i 8  oh11  k r r p k o M t  rmrcllysi8 +hmof by th. 
-r without -a -t. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS - 



SCOTT-MARRIN, INC. 
w 2001 THIRD ST. UNIT H RIVPRSIDE, CA 92507 

TELVHONP (7 1 4) 784-1 240 

REPORT OF ANALYSIS 

WEESfl1 
TO: Tom Rooney 

Western Environmental Services 
1010 S. Pacific Coast Highway 
Redondo Beach, CA 90277 

DATE: 06 January 1991 

CUSTOMER ORDER NUMBER: 2362 

CYLIN&R NUMBER 5512449 CYLINDER NUMBER 

COMPONENT CONCENTRATION(v/v) COMPONENT CONCENTRATION(v/v) 

Nitrogen Dioxide 93.4 + 1.0 ppm 

.Air Balance 

CYLINDER NUMBER JJ12449 CYLINDER NUMBER 

- COMPONENT CONCENTRATION(v/v) COMPONENT CONCENTRATION(V/V) 

(The above analysis is traceable to the National Institute of Standards & Technology, 
(SRM 1684b, Cylinder Number FF18308. 

ANALYST -$.;- ~~~ APPROVED 

S.B. Kozy / J.T. Marrin 
t 

The only liability of this company for gas which fails to comply with this analysis shall be replacomrot or rranrlysis thoreof by the 
company without extra cost. 



SCOTT-MARRIN, INC. 
w = 111 1 2001 THIRD ST. UNIT H RIVERSIDE, CA 92507 

TELEPHONE (7 14,) 784-1 240 

REPORT OF ANALYSIS 

TO: WfIl DATE: 3 June 1991 
Western IBndmmmtdl Services 
1010 S. Pacific Qast Hkvy 
Redondo Beach, CA 90277 

CUSTOMER ORDER NUMBER: T. Rooney 

CYLINDER NUMBER 

COMPONENT CONCENTRATION (vhr) 

SulfurDioxide 5 1 . 7 i  l . O m  Replicate 5/27/91 51.6 ppn 6/3/91 51.4 ppn 
Analysis 52.0 ~ p n  51.8 ppn 

Nitrogen* Balance DataCX1 51.6 ppn 51.6 ppn 
902: Mean 51.7 p p  51.6 ppn 

--Free 
Expiration mte sf+ : la /OY /92 

Cylinder Pressure: 2000 psig 

(The Sulfur Dioxide analysis was performed in accordance with Section 3.0.4 of the ) - (revised EPA traceability protoo01 No. 1 dated June 4 I 1 987. The analysis is 
(traceable to the National Institute of Standards and Technology by direct 
(interamparism with Q41SI cylinder n u b r  a 8 6 4 4  at 49.2 p Sulfur Dioxide in ) 

- (Nitrogen. The analysis wks pesfomed using an Interscan Model RM2450PI SIN 721 38 ) 
(gas chranabgmph with electrochemical detection. - I 

ANALYST APPROVED 
- M.J. Monson J.T. Marrin 

/ 
The only IWity of him company for gas which fails to m p l y  with this Wypk shall be replawmen1 or reanalysis thereof by the 
company without extra cost 

SMF - 01 



PAGE ~ 0 . ~  OF 

SCOTT - MARRIN, INC. 2001 THIRD ST., UNIT H RIVERSIDE, CALIFORNIA 92507 

REPORT OF ANALYSIS 

CUSTOMER ORDER NUMBER: 2394 1 reanalysis 

CYLINDER NUMBER JJ13551 

COMPONENT CONCENTRATION (vk)  

Sulfur Dioxide 99.8 4-2.0 ppn 

Nitrogen Balance 

qlinder Pressure: 11  00 pig - 

Replicate 4/24/91 99.3 ppan 
Analysis 100.7 ppm 
Dataon 100 5 
S02: Mean 7u7fTgS 

EKpiration Date S02: 10/24/92 

(The Sulfur Dioxide analysis was perfond in accordance with Section 3.0.4 of the) 
(revised EPA traceability protocol No. 1 dated June 9, 1987. The analysis is 1 
(traceable to the National Institute of StarPdards and Technology by direct 1 
(intercanparison w i t h  @!IS, cylinder number a68658 at 102.5 ppm Sulfur Dioxide in) 
(Nitrogen. The analysis was performed using an Interscan Model RM2450P, SIN 1 
(72138 gas ChmMtograph with electrochemical detection. The last multipoint 1 
(calibration was performed 1 /30/91. 1 

SMF - 03 



= 111 1 SCOTT-MARRIN, INC. 
k w 2601 THIRDST. UNIT H RIVERSIDE, CA 92507 

TELEPHONE (7 14) 784-1 240 

-PORT OD' Z1NALYSIS - EPA PROTOCOL GAS MIXTURES 

d 

m s 0 1  
Tor 

TOM RQONEY 
WESTERN ENVIRONMENTAL SERVICES - 1010 SO PACIFIC COAST EWy 
REDONDO BEACEI, CA 90277 

DATE : 04/24/90 

d 
CUSTOMER ORDER NUMBER: 2672 PAGE 1 

<XXXXXXXUXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX> 

RBEFEFtENCE ANALYZER EXPIRATION REPLICATE - COMPONENT CONCENTmTION (v/v) STANDARD I P n , * m E L , l h , D ~ r *  DATE ANALYSIS DATA ------------- ------------------ --------- ----------------- -------- ------------- 
CYLINDER NO.: 5514679 

- - -1. Inst. -1 8000 04/04/98 04/13/90 

Carbon Monoxide 230.5 2 2.3 ppm awrs a h  8249 18/13/91 238.4 p p  238.8 ppm 

Cy1iad.r I )I(.thmation/OID 229.1 ppm 231.4 ppm 

- Nitrogen Balance ~ ~ 1 6 4 5 3  f='=togr.phy p o . 2  DUO 231.2 rn 
Cylinder Pressure: 2000 poig e 267.5 p p  &st cr l  Data: 81/28/90 h a n g  229.9 p p  231.1 ppm ........................................................................................ 

The above analymes were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.8.4, Procedure 01. /. 

- Analyst t -------------- ------------------- 
J.T.Marrin - I 

* -1Y 1I.bl l iW 0: a. for W *lab Y i l a  to -ly with t&ia m~lymia -11 b np-t or n u l y m i a  ~ . n o f  4 th. 
ooq.ny ritboc extra mat.  

STANDARD C A L I B R A T I O N  GASES I N  A L U M I N U M  C Y L I N D E R S  



SCOTT-MARRIN, INC. 
w = 111 1 2001 THIRD TELEPHONE ST. UNIT H (714) RIVERSIDE, 784-1240 CA 9 2 5 0 7  

REPORT OF ANALYSIS 
ECPA PROTOCOL 6AS MIXTURE:S 

WEES0l 
TO: 

T O M R m m Y  
WESmRN ENVIRONMENTAL SERVICES 
1010 S. PACIFIC COAST HWY 
REDONDO BEACH, CA 90277 

DATE : 04/05/91 

CUSTOMER ORDER NUMBER: 2380 PAGE 1 

~ ~ 0 ~ < x X X : ~ > I X X > < X X x X X X ~ X X x x X ~ < > r > r x ~ < X X A ~ > c X S X X x > ~ x ~ - ~ ~ ~ ~ ~ ~ ~  

REFERENCE ANALYZER EXPIRATION REPLICATE 
C O M P O ~ ~  CONCENTRATION ( V/V ) STANDARD nnx~,ldo~~,shr,~=m DATE ANALYSIS DATA ------------- ------------------ --------- ----------------- -------- ------------- 

CYLINDER NO. : 551 4 1 6 9 
Carla Insts -1 8B00 03/18/91 03/28/91 

Carbon Monoxide 946 2 9 ppm a s  S/W 8249 09/28/92 946 ppm 957 F 

Cylinder I JbL.thmation/PID 947 ppm 942 ppm 
Nitrogen Balance ~ 3 8 2  a s  chromatography 943 ~ p m  942 ~ p m  

Cylinder Pressure: 2000 peig 0 1039 pp. &st cal Data: 04/22/91 -8 945 p p  947 ppm 
. - .  --------------------.--------.---------------------------------------------------------- 

CYLINDER NO.:'. 33229-88. . ' -. - . .. 
Waitor Labs nodal 8440 03/26/91 04/02/91 

Nitric Oxide 94.3 2 0.9 ppm m s  a h  136 18/02/92 94.1 ppm 94.5 PP 

Cylinder # Continuous 94.3 ppm 94.2 p p  

Nitrogen,O2-Free Balance cc12643 Chemiluninuaance 94.5 D D ~  96.3 ~ r n  

Cylinder Preseure: 2000 peig 8 99.4 ppm ~ a s t  Ca1 Data: 81/31/91 moan: 94.3 ppm 94.3 ppm ........................................................................................ 
CYLINDERNO.: M.M11409 

-tor bb. Wodal 8440 03/15/91 04/05/91 
Nitric Oxide 70.6 2 0.7 ppm OHIS 8/u 136 18/05/92 78.7 ppm 70.7 p p  

Cylinder I Continwru 7S.6 ppm 70.4 ppm 
Nitrogen,@2-Free Ealsnco cc ~26:~ Chmil~sain#conc~ 7e.5 D D ~  7~1.5 D= 

Cylinder Pressure: 2000 psig 8 99.4 ppm last cal Date: n1/31/91 k ~ e m t  70.6 ppm 78.5 p p  ........................................................................................ 

ppm = umole/mole % = mole-% 
- 

The above analyaes were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure 01. / 

d 

Calhoun J.T. Marrin 
- 

*b. 0 1 ~  Ihbility of +hi. ocg.nl( for pu vLiab fails to -1y with this mmlpil~. s h l l  k rvph-t 02. -1pis +himf by the 

coq.py WitaoPt mr* oorrt. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS - 



REPORT OF ANALYSIS 

- 
CUSTOMER ORDER NUMBER: 2380 PAGE 2 

<XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX*XXX~X> 
- REFERENCE ANALYZER EXPIRATION REPLICATE 

COWONENT CONCENTRRTION (v/v) STANDARD mta,lcoozr,,eh,Dmtcmacs DATE ANALYSIS DATA ------------- -ow--------------- ------em- -----------.----- -------- ------------- 
- CYLINDER NO. r 5322 62 5 

Varian Modal 1860 03/21 /91 

Oxygen 5.34 2 0.05 1 W I B  I / N  Ron9 09/21/91 5.37 8 
Cpl indu  t -1 C o n d ~ t i v i t y  5.26 1 - CC81219 QU C ~ = = W V ~ P ~ Y  9-38 8 

0 5.19 I I s m t  Cal D a t e r  02/28/91 klau~: 5.34 8 

- Varirn llodcZ 1860 03/22/91 
Carbon Dioxide 9.60 2 0.10 1 a418 sno NODS 89/22/91 9.59 8 

CyZindu I -1 Dodoet ivi ty  9.62 8 

Nitrogen Balance ~ ~ 6 0 2 6 3  airs Cb==tography 9.68 8 - Cylinder Preosurer 2000 psig 0 17.61 1 &st cal  ate: 81/23/91 )lun: 9.68 b 

CYLINDER NO.% MZH9989 
Varian )lode1 1860 83/28/91 

Oxygen 7.76 2 0.08 1 QMI8 8 h  None 19/21/91 7.76 8 
Cylinder I Thumal Conductivity 7.78 b 

CC62350 Gas Chromatography - 7.75 1 

0 9.62 t Last Cal Dater 03/12/91 Mean: 7.76 t 

Varian nodel 1860 03/22/91 

Carbon Dioxide 14.55 2 0.15 % am18 8 h  NOMI e9/22/9i 14.54 1 

Cyliader t lbrml Conductivity 14.56 8 

Nitrogen Balance cc60263 m a  Chromatography 24-54 8 

Cylinder Pressurez 2000 peig 0 17.61 8 &st cal Dater ~ 1 / 2 3 / s 1  noan: 14.15 8 ----------------.---.---------------------.--------------------------------------------- 
CYLINDERNO.: 55230ll 

Vuian  Model 1860 03/23/91 

Oxygen 3.05 - + 0.03 1 OQB B/N None 09/23/91 3.05 8 

Cylinder t %hmn~l Conduotivity 3.05 1 

CC812 19 Gas Chromatography - 3.04 8 

8 5.19 8 Last Cal Date: 02/28/91 Moan: 3.05 b 

Vuian  Hodel 1860 03/22/91 

Carbon Dioxide 11.67 2 8.12 1 GUS 8 h  None 89/22/91 11.688 

Cylin6.r I Thumal Conductivity 11.69 b 

Nitrogen Balance a 8 2 6 3  airs Chrollatography - 11.65 1 

Cylinder Preeeure: 2000 psig Q 17.61 8 ~ a s t  cal Date: 81/23/91 ~ u m t  11-67 % 

- The above analyeee were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure GI. 



SCOTT-MARRIN, INC. 
w = 111 1 2001  THIRD TELEPHONE ST. UNIT H (714) RIVERSIDE, 784-1240 CA 9 2 5 0 7  

REPORT OF m A L Y S I S  
EPA PROTOCOL OAS MIXTURES 

- WEES0l 
TOr 

TOM -Y 
WESTERN m1RoNMmTAL 

- 1010 8. PACIFIC COAST HWY 
REDONDO BEACH, CA 90277 

d 

CUSTOMER ORDER NUMBER: 2609 

DATE : 08/20/90 

PAGE 1 

~XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXx> 

REFERENCE ANALYZER EXPIRATION REPLICATE - COMPONENT CONCENTRATION ( v/v) STANDARD ~AKE,HODEL, ~/U,DETECTION DATE ANALYSIS DATA 
------------- ------------------ ------.-- ----------------- -------- ------------- 
CYLINDERNO.: 5 3 2 4 2 8 3  

- Varian Modal 1860 08/13/90 
Oxygen 11.49 - + 0.11 % OCIIB s/n mom 02/13/92 11.52 1 

C y l i n d u  I Thermal Conductivity 11.52 1 

CC62350 Oas Chmmtopraphy 11.42 1 
d 

0 9.68 1 kst Cal Data: 07/25/90 Mean: 11.49 1 

Varian Modal 1860 08/14/90 - Carbon Dioxide 6.17 + 0.06 % 01318 8/n MOM 02/14/92 6.19 1 - 
Ly1ind.r I Th-1 C o x r d ~ t i v i t y  6.13 1 

Nitrogen Balance ~ ~ 2 8 2 9 7  ms chromatography 6.18 1 - 
- Cylinder Pressure: 2000 psig Q 7-40 8 h a t  cal Dater 87 /19 /9~  l~san: 6.17 1 --------------------------------.--------.---------------------.------------------------ 

CYLINDER NO. : 5 J 2  5 2 19 
Varian Model 1860 88/13/90 - Oxygen 14.51 2 0.15 % OMIS B/N UOM 82/13/92 14.53 1 

Cylinder I Thermal Conductivity 14.51 1 

CL12233 Oas Chromatography - 14.49 1 

- e 23.85 1 hit cal Data: 07/251'90 Hean: 14.51 1 

Varian Xodal 1860 06/14/90 
Carbon Dioxide 4.40 + 0.04 % - W4I8 B/U Nom 82/14/92 4.41 1 - 

Cy1ind.r I Therrul Conductivity 4.40 1 
Nitrogen Balance cc2 8297 4.s c h m t o g r a p h y  4-40 1 - 
Cylinder Pressure: 2000 peig B 7.48 1 Last  cal Date: 87/19/98 ~ean: 4.68 % 

- 
The above analyees were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure GI. / 

- Analyst : Approved : 

M.J. Moneon BOG511 J.T.Harrin 
- 

th. Ji.bui+lr of +Li. cop.ql for gu *id fails to caqly with this mn~lysis s h l l  k r.p-nt or -1y.i~ +b.rwf by tho 

0-y witbat  - wt. 
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS - 



- SCOTT-MARRIN, INC. 
w = 111 1 2001 THIRD ST. U N I T  H RIVERSIDE, C A  92507 

T E L E P H O N E  (714) 784-1240 

RICPORT OF ANALYSIS 
EPA PROTOCOL GAS MIXTURES 

WEES0l 
T o t  

TOM ROONEY 
WESTERN ENVIRONMENTAL SERVICES 
l0lb S. PACIFIC COA8T BWY 
REM)NDO BEACH, CA 90277 

DATE : 02/11/91 

CUSTOMER ORDER NUMBERr 2444 PAGE 1 

~XXXXXXXXXXXXXXXXXXXX*+:XXXXXXXXXXXXXXxXXXxxx~~ 

REFERENCE ANALYZER EXPIRATION REPLICATE 
COMPONENT CONCENTRATION ( v/v ) STANDARD ~ K E , W E L ,  ~/N,DETXTION DATE ANALYSIS DATA ------------- ------------------ --------- ----------------- -------- ------------- 

CYLINDERNO.: 5312468 
Varian Model 1860 01/21/91 

Oxygen 3.07 - + 0.03 0 WB 8/11 MOM 07/21/92 3.07 \ 

Cylinder I Thoram1 Conductivity 3.06 \ 

CC81219 Gas Chromatography 3.07 % 

0 5.18 % La8t Crl Date% 11/19/90 Man: 3.07 \ 

Variaa Model 1860 01/23/91 

Carbon D i o x i d e  13.68 2 0.14 $ @a8 8/N NO- 07/23/92 13.66 \ 

Cylinder l Thermal Conductivity 13.70 0 

N i t r o g e n  B a l a n c e  cc6ea63 -8 chromatography - 13.68 c 
C y l i n d e r  P r e s s u r e :  2000 psig 0 17.62 1 ~ u t  ~ s l  Data: 81/23/91 m: 13.68 % ........................................................................................ 
CYLINDERNO.: 5523433 

V u i m  Modal 1860 81/18/91 

5.11 - + 0.05 % OMIS 8/1 110- 07/18/92 5.11 % 

Cylindmr t 'Phamal Condwtivify 5.11 1 

CC81219 O.8 Chrunutqraphy 1.12 C 

g 5.:t S Last C&1 t a t t :  ::/lS/Z1B Mwn: 5.11. O 

Varian bIodel 1860 01/23/91 

Carbon  D i o x i d e  10.34 + 0.10 % - QW8 8/N None 07/23/92 10.34 % 

Cy1ind.r I Thermal Conductivity 10.34 

N i t r o g e n  B a l a n c e  ~ ~ 6 0 2 6 3  -8 Chromatography 18.36 a - 
C y l i n d e r  P r e s s u r e :  2000 psig o 17.62 % -st Ca1 Date: 01/23/91 Mean: 18.34 c~ 

T h e  above analyses w e r e  performed i n  accordance w i t h  EPA-1987 T r a c e a b i l i t y  P r o t o c o l  
# 1, Section 3 0.4, P r o c e d u r e  G1. 7 - I\ - 
A n a l y s t  : 

cag.nJrvitbor mrtm aost. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 
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WESTERN ENVIRONMENTAL SERVICES 

PITOT TUBE CALIBRATION 

Date: June 19,1991 
Calibrated by: Sean M arcotte 

Numbec A W  43 
Source: Magnehlic 0-2" 



- SCOTT-MARRIN, INC. 
w = 111 1 2 0 0 1  THIRD ST. UNIT H l RIVERSIDE, CA 92507 

I TELEPHONE (714) 784-1240 

REPORT OF ANALYSIS 
EPA PROTOCOL GAS MIXTURES 

- WEES0l 
Tot 

!Pol4 R o o m y  
WESTERN ENVIRONMENTAL SERVICES - 1010 S. PACIFIC COAST HWY 

REDONDO BEACH, CA 9 0 2 7 7  

DATE : 8 5 / 2 8 / 9 1  

- CUSTOMER ORDER NUMBER: T ROONEY PAGE 1 

<XXX%XXXXXXXXXXXXkX><X>CX><X~3*:XKXXXXXXX><XXX~XXX> 

REFERENCE ANALYZER EXPIRATION REPLICATE - COMPONENT CONCENTRATION ( V/V ) STANDARD a ,noDm ,8/a8DETET1091 DATE ANALYSIS DATA 
- --- ----------------- - 

CYLINDER NO.: MM5903 - C u l a  Inmtm Wod.1 8000 04/25/91 85/18/91 

C a r b o n  Monoxide 503 + 5 ppm B ~ ~ I S  a/# 8249 11/18/92 504 ppm 504 ppm 

Cylinder # kWhanation/PID 581 ppm 505 ppm 

- N i t r o g e n  B a l a n c e  ~ ~ 2 8 3 6 2  O.S Chmmatogtaphy ~ ~ B D D A U  ~ ~ ~ D D I I I  

C y l i n d e r  P r e s s u r e :  2 0 0 0  peig o 494 ppm Laat c a l  Data: 04/16/91 mean: 501 p p  504 ppm 

ppm = u m o l e / m o l e  % = mole-% 

The above analyaes w e r e  p a r f o r m e d  i n  accordance w i t h  9 8 7  T r a c e a b i l i t y  P r o t o c o l  
# 1, Section 3.0 .4 ,  P r o c e d u r e  01. 

- A n a l y s t  : A p p r o v e d :  
" ....................... 

H.J. Monson - B ~ ~ g 1 5  / J .T.  Marrin 

o p . n Y  wl-t B%tra -st. 

- STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 



PAQENO. OF 
8 

SCOTT - MARRIN, INC. 2001 THIRD ST., UNIT H 

REPORT OF ANALYSIS 

RIVERSIDE, CALIFORNIA 92507 

CUSTOMER ORDER NUMBER: 2394/ml~sis 

CYLINDER NUMBER JJ19003 

COMPONENT CONCENTRATION (v/v) 

Sulfur Dioxide 19.42 i 0.38 ppn 

Nitrogen Balance 

Cylinder Pressure: 1350 psig 

Replicate 4/18/91 18.92 ppn 
Analysis 19.45 ppn 
Data On 19.20 ppn 
S02: Mean 19.19 ppn 

Expiration Date s%: 1011 8/92 

- (The Sulfur Dioxide analysis was performed in accordance with Section 3.0.4 of the) 
(revised E3?A traceability protoool No. 1 dated June 9, 1987. The analysis is 1 
M l e  to the National Institute of Standards and Technology by direct - 1 
(Intercomgarison with CMIS, cylinder number OC28644 at 49.2 ppn Sulfur Dioxide in ) 
(Nitrcgen. The analysis was performed using an Interscan Nodel RM2450P, S/N 72138) 
(gas ckanatcgraph with e l ~ ~ d .  detection. The last multipoint calibra-l ) 

- (tion was performed 1 /30/91. 8 1 



" 111 1 SCOTT-MARRIN, INC. 
w 2001 THIRD ST. UNIT H RIVERSIDE, CA 92507 

TELEPHONE (7 14) 784-1 240 

-FORT OF AN-YSSS 
EPA PROTOCOL GAS MXXTUEZB:S 

wEEs01 
TO: 

TOM RDONEY 
WSTERM ENVIRONMENTAL SERVICES 
1010 80 PACIFIC COAST HWY 
REDOHDO BEACH, CA 90277 

DATE : 04/24/90 

CUSTOMER ORDER NUMBER: 2672 PAGE 1 

~XxxxXXXXXXXxXxXXXXXXXXXXXXXXXXxXXXxxXxXX~xx> 

REFERENCE ANALYZER EXPIRATION REPLICATE 
COMPONENT CONCENTRATION (V/V ) STANDARD I ~ A I ; E , N O D E L , ~ A , D ~ C T I ~  DATE ANALYSIS DATA ------------- ------------------ --------- ----------------- -------- ------------- 

CYLINDERNO.; 5534679 
Culm Inst. -1 8080 04/84/98 04/13/98 

Carbon Monoxide 230.5 - + 2.3 ppn a m  8/11 8249 18/13/91 230.4 ppo 230.8 ppm 

CyliadrrI ~ t t m m t i o n / F I D  229.1 pplp 231.4 ppm 

Nitrogen Balance ~~16453 Qam -togra~hy 238.2 D= 231.2 DW 

Cylinder Pressure: 2000 psig B 267.5 ppo t . m t  cal ~atm: 81/28/98 &ban: 229.9 ppm 231.1 ppm 

- 
The above analyeee were performed in accordance with EPA-1987 Traceability Protocol 
# 1, Section 3.0.4, Procedure GI. /. 

d Analyst : Approved : -------------- ------------------- 
J.T.Marrin 

- 80301!7 
ooq.ny vithoot rrrn ccut. 
Tho only l i a b i l i t y  of this oaqrny for qu vhiah fail. t o  oolply with th is  udyais shall k rep-nt a o r l p i s  thoroof by tho 

-- S T A N D A R D  C A L I B R A T I O N  GASES IN A L U M I N U M  C Y  L l N O t R S  



- 
PAGE NO. OF 

- 
Scorn - MARRIN, INC. 2001 THIRD ST., UNIT H RIVERSIDE, CALIFORNIA 92507 

- 

REPORT OF ANALYSIS 
- 

- CUSTOMER ORDER NUMBER: 2394/reanalysis 

CHRONOLOGICAL RECORD OF CERTIFIED CONCENTRATIONS 

- CY LlNDER NUMBER: JJ1 9003 

- DATE Sulfur Dioxide 

19.59 ppn 

- 
AVERAGE 

- 19.42 ppn 

- SMF - 05 



WESTERN ENVIRONMENTAL SERVICES 

APPENDIX C 



WESTERN ENVIRONMENTAL SERVICES 

NOMENCLATURE 

Percent CO by volume, dry 

Percent C02 by volume, dry 

Percent excess air in stack gas 

Percent Isokinetic 

Percent Moisture in Stack Gas, by Volume 

Percent N2 by volume, dry 

Percent 02 by volume, dry 

Stack Area, f t2 

Pitot Tube Coefficient 

Particulate concentrations at standard conditions (I), dry, 
based on probe, cyclone and filter catch, GRS/SDCF 

.:Particulate concentration at standard conditions (I), dry, 
based on total catch, GRS/SDCF 

Sampling nozzle diameter, in. 

Particulate emission rate, based on probe, cyclone and filter 
catch, lbsjhr 

Particulate emission rates based on total particulate catch, 
lbsjhr 

Percent of particulate caught in impingers 

Mole Fraction Dry Stack Gas 

Particulate collected in probe, cyclone and filter, mg. 
Total particulate collected mg. 

Molecular Weight of Wet Stack Gas, gmjgm-mole 
Molecular Weight of Chemical 

Molecular Weight of Dry Stack Gas, gm/gm-mole 

Velocity head, in. H20 

Barometric Pressure, in. Hg. 

Particulate emission rate on a process basis, probe, cyclone 
and filter catch 

Particulate emission rate on a process basis, Total catch 
Average Orifice Pressure Drop, in. Hg. 



WESTERN ENVIRONMENTAL SERVICES 

CALCULATIONS 

- 1. Volume of water vapor at standard conditions ' ' I  

460 + Tstd  

V, s t d  
= .00267 * * Vlc 

29.92 

2. Volume of dry gas sampled at standard conditions (1; 

3. Percent moisture in stack gas by volume. 

100 * VW 
s t d  

Vw s t d  
+ v 

'Qtd 

4. Mole fraction dry stack gas. 

5. Molecular weight of dry stack gas (gm/gm - Mole) 
MWd = [ ( %  CO * -44) + ( %  0 2 , *  . 3 2 )  + ( %  N? * .28) + ( %  CO * . 2 8 )  + 

( %  ~dditional Gas * MW of ~dditional Gas)] 
6. Molecular weight of wet stack gas (gm/gm -   ole) 

7. Stack gas velocity at stack conditions ( ' ) ,  (ft/sec) 

8. Stack gas volumetric flow rate at stack conditions. 



WESTERN ENVIRONMENTAL SERVICES 

CALCULATIONS 

Stack gas volumetric folw rate at standard conditions ' l i  

5 2 8  
QS = Qa * * s * (1.00 - Bwo) 

460 + T, 29.92 

Percent isokinetic 

(Ts + 460)* V ,  
std 

Particulate Concentrations at standard conditions ( I ) ,  dry, based on 
probe, cyclone and filter catch. 

Particulate concentration at standard conditions ( l ) ,  dry, based on total 
catch. 

Particulate emission rate, based on probe, cyclone, and filter catch. 

Particulate emission rate, based on total catch. 

454,000 * Vn 
std 



WESTERN ENVIRONMENTAL SERVICES 

CALCULATIONS 

Particulate emission rate on a process basis, probe, cyclone, and filter 
catch. 

Particulate emission rate on a process basis, total catch. 

Particulate emission rate, part per million. 

(1) Standard conditions: 68', 29.92 "Hg 

2/ AP, * (T, + 4 6 0 )  is determined by averaging the square root 
of the product of the velocity head (AP,) 
and the absolute stack temperature (T, + 
4 6 0 )  for each indibidual point 



B o i l e r  #1 
T e s t  #1 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas  C o n c e n t r a t i o n  ( p p m )  
Gas  M o l e c u l a r  Weight (MU) 
V o l u m e t r i c  Flow R a t e  (DsCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas C o n c e n t r a t i o n  ( ppm)  
Gas M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  Flow R a t e  ( DscFM ) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas C o n c e n t r a t i o n  (pprn)  
Gas M o l e c u l a r  Weight (MW) 

V o l u m e t r i c  F l o w  R a t e  (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas C o n c e n t r a t i o n  ( ppm ) 
Gas M o l e c u l a r  W6ight (MU) 
V o l u m e t r  i c  F l o w  R a t e  ( DscFM ) 



B o i l e r  #1 
T e s t  #2 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas  C o n c e n t r a t i o n  ( p p m )  
. Gas M o l e c u l a r  Weight (MW) 

V o l u m e t r i c  F l o w  R a t e  (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
co 

Gas C o n c e n t r a t i o n  ( p p m )  
Gas M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  R a t e  (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas C o n c e n t r a t i o n  ( ppm)  
Gas M o l e c u l a r  W e i g h t  (MW) 
V o l u m e t r i c  F l o w  R a t e  (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas C o n c e n t r a t i o n  (ppm) 
Gas M o l e c u l a r  W e i g h t  (MW) 
V o l u m e t r i c  F l o w  R a t e  (DSCFM) 



B o i l e r  #1 
Test #3 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentrat ion (ppm) 
Gas f lo lecu lar  Weight (MW ) 
Volumetr ic Flow Rate ( DSCFM ) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas Concentrat ion ( ppm) 
Gas Molecular Weight ( M U )  
Volumetr ic Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentrat ion (ppm) 
Gas Molecular Weight ( M w )  
Volumetr ic Flow Rate (DsCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentrat ion (ppm) 
Gas Molecular Weight (MU)  
Volumetr ic Flow Rate (DSCFM) 



Boiler #2 
Test #1 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration ( ppm ) 
Gas Molecular Weight ( M w )  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas Concentration (ppm) 
Gas Molecular Weight ( M w )  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration ( ppm) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



Boiler +& Test #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-Methane 

Gas Concentration (ppm) 
Gas Molecular Weight ( M U )  

. Volumetric Flow Rate (DSCFM ) 



Bo i l e r  
Test #2 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration ( pprn ) 
- Gas Molecular Weight (MW) 

Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas Concentration (ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
so2 

Gas Concentration (ppm) 
Gas Molecular Weight (MW)  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (ppm) 
Gas Molecular Weight ( M U )  
Volumetric Flow Rate (DsCFM) 



B o i l e r  #% 
Test #3 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration ( pprn ) 
Gas Molecular Weight ( MW ) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
d CO 

Gas Concentration (ppm) 
- Gas Molecular Weight (MW) 

Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration (ppm) 
Gas Molecular Weight ( M U )  
Volumetric Flow Rate (DSCFM) 

- 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Methane 

& 

Gas Concentration (ppm) 12.56 
Gas Molecular Weight ( M W )  16 
Volumetric Flow Rate (DSCFM) 18761 - 
L b s / ~ r = (  ( ~ ~ ~ * D s c F M  )/( 379*10A6 ) )*MW*60 
Lbs/Hr= 0.60 lbs/day= 14.32481 lbs /y r=  5228.555 

tons/yr= 2.614277 



Bo i l e r  #3 
Test #1 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration ( ppm) 210 
Gas Molecular Weight (MU) 46 
Volumetric Flow Rate (DSCFM) 21181 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas Concentration (ppm) 13 
Gas Molecular Weight ( M W )  28 
Volumetric Flow Rate (DSCFM) 21181 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
so2 

Gas Concentration ( p p m )  125 
Gas Molecular Weight (MU) 64 
Volumetric Flow Rate (DSCFM) 21181 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration ( ppm ) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 



B o i l e r  #3 
T e s t  #2 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
NOx  

Gas C o n c e n t r a t i o n  ( ppm ) 217 
G a s  M o l e c u l a r  Weight ( M w )  46 
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  19694 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
co 

G a s  C o n c e n t r a t i o n  ( p p m )  15 
G a s  M o l e c u l a r  Weight ( M U )  28 
V o l u m e t r i c  F l o w  R a t e  (DSCFM)  19694 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
S O 2  

G a s  C o n c e n t r a t i o n  ( p p r n )  
G a s  M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  F l o w  R a t e  (DSCFM)  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
H C - M e t h a n e  

G a s  C o n c e n t r a t i o n  ( p p m )  
G a s  M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  F l o w  R a t e  (DSCFM)  



Bo i l e r  #3 
Test #3 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration (ppm) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas Concentration (pprn) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration (pprn) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (ppm) 
Gas Molecular Weight (MW)  
Volumetric Flow Rate ( DSCFM) 



B o i l e r  #4 
Test #1 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

. Gas Concentrat ion (ppm) 
Gas Molecular Weight (MU)  
Volumetr ic Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas Concentrat ion (ppm) 
Gas Molecular Weight ( M W )  
Volumetr ic Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentrat ion (ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentrat ion ( ppm ) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 



Boiler #4 
Test #2 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration ( ppm) 
Gas Molecular Ueight (MU) 
Volumetric Flow Rate ( DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
co 

Gas Concentration ( ppm ) 
Gas Molecular Weight (MW ) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration (ppm) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DsCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (ppm) 1.88 
Gas Molecular Weight (MU) 16 
Volumetr ic Flow Rate ( DSCFM ) 2 5 4 8 6  



Boiler $4 
Test #3 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration ( pprn ) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
co 

Gas Concentration ( ppm ) 20 
Gas Molecular Weight ( M U )  28 
Volumetric Flow Rate (DSCFM) 24912 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration (ppm) 
Gas Molecular Weight ( MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (ppm) 
Gas Molecular Weight (Mw) 
Volumetric Flow Rate (DSCFM) 



DRYER #1 
Test #1 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration (pprn) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
co 

Gas Concentration (ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration (pprn) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (pprn) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



DRYER #1 TEST #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentration ( ppm ) 11.76 
Gas Molecular Weight (MU) 30 

. Volumetric Flow Rate (DSCFM) 34038 



DRYER #1 TEST #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas C o n c e n t r a t i o n  ( ppm ) 
Gas M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F low Rate (DSCFM) 



DRYER #1 
Test #2 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration (ppm) 
Gas Molecular Weight (MW ) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
co 

Gas Concentration ( ppm) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration (ppm) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration ( pprn ) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 



DRYER #1 TEST#2 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentration (ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



DRYER $41 TEST #2 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas Concentration (ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



DRYER #1 
Test #3 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

Gas Concentration (ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
co 

Gas Concentration ( ppm ) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration (ppm) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (ppm) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 



DRYER #1 TEST#3 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentration ( ppm) 
Gas Molecular Weight (MU) 

' Volumetric Flow Rate (DSCFM) 



DRYER #1 TEST #3 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas C o n c e n t r a t i o n  ( ppm ) 
Gas M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  Flow Rate (DSCFM) 



DRYER #2 
Test #1 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
NOx 

. Gas Concentration (ppm) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
co 

Gas Concentration (pprn) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration ( ppm ) 0 
Gas Molecular Weight (MW) 64 
Volumetric Flow Rate (DSCFM) 32220 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration (pprn) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



DRYER #1 TEST #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentration (ppm) 3 .95  
Gas Molecular Weight (MU)  30 
Volumetric Flow Rate (DSCFM) 32220 



DRYER 42 Test #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas Concentration ( ppm) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

DRYER #2 Test #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C4 

Gas Concentration ( ppm) 
Gas Molecular Weight (MW) 
Volumetric Flow Rate (DSCFM) 

Test #2 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

NOx 

Gas Concentration (ppm) 
Gas Molecular Weight ( M W )  
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
CO 

Gas Concentration ( ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
SO2 

Gas Concentration ( ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Methane 

Gas Concentration ( p p m )  
Gas Molecular Weight ( M U )  
Volumetric Flow Rate (DSCFM) 



DRYER #2 Test #2 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentration ( ppm) 
Gas Molecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



DRYER #2 Test #2 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas Concentrat ion ( ppm) 
Gas Molecular Weight (MU) 
Volumetr ic Flow Rate (DSCFM) 

Lbs/Hr=( ( ppm*DSCFM )/( 379*10n6 ) )*MW*60 
Lbs/Hr = 1.82 lbs/day= 43.67140 l b s / y r =  15940.06 

tons/yr= 7.970031 
DRYER #2 Test #2 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Non-C4 

Gas Concentrat ion (ppm) 
Gas Molecular Weight (MU) 
Volumetr ic Flow Rate ( DSCFM) 



DRYER #2 
T e s t  #3 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
NOx  

G a s  C o n c e n t r a t i o n  ( p p m )  51 
G a s  M o l e c u l a r  Weight ( M U )  46 
V o l u m e t r i c  F l o w  R a t e  (DSCFM)  33760 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
CO 

G a s  C o n c e n t r a t i o n  ( p p r n )  
G a s  M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
S O 2  

G a s  C o n c e n t r a t i o n  ( p p m )  
G a s  M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
H C - M e t h a n e  

G a s  C o n c e n t r a t i o n  ( p p m )  
G a s  M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  



DRYER #2 TEST#3 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentration ( ppm) 
Gas Holecular Weight (MU) 
Volumetric Flow Rate (DSCFM) 



DRYER #2 TEST #3 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas Concentration (ppm) 10.12 
Gas Molecular Weight (MW) 44 

- Volumetric Flow Rate (DSCFM) 33760 

DRYER #2 TEST #3 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C4 

Gas Concentration (ppm) 
Gas Molecular weight (MU) 
Volumetric Flow Rate (DSCFM) 



DRYER #3 
T e s t  #1 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
NO x 

G a s  C o n c e n t r a t i o n  ( p p m )  61 
G a s  M o l e c u l a r  Weight (MW) 46 
V o l u m e t r i c  F l o w  R a t e  (DSCFM ) 29050 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
co 

G a s  C o n c e n t r a t i o n  ( p p r n )  
G a s  M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
S O 2  

G a s  C o n c e n t r a t i o n  ( p p m  ) 0 
G a s  M o l e c u l a r  Weight ( M W )  64 
V o l u m e t r i c  F l o w  R a t e  (OSCFM)  29050 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
H C - M e t h a n e  

G a s  C o n c e n t r a t i o n  ( p p m  ) 
G a s  M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  R a t e  (DSCFM) 



DRYER #3 TEST #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentrat ion ( ppm) 14 .I7 
Gas Molecular  Weight (MU)  30 

- Volumetr ic Flow Rate  (DSCFM) 29050 



DRYER #3 Test #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas Concentrat ion ( ppm) 
Gas Molecular  Weight (MW) 
Volumetr ic  Flow Rate  (DSCFM) 

DRYER #3 Test  #1 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C4 

Gas Concentrat ion (ppm) 
Gas Molecular  Weight (MU) 
Volumetr ic Flow Rate  (DSCFM) 



D r y e r  #3 
T e s t  # 2  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
NOx 

G a s  C o n c e n t r a t i o n  ( p p m )  
G a s  M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  F l o w  R a t e  (DSCFM)  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
CO 

G a s  C o n c e n t r a t i o n  ( p p m  ) 230 
G a s  M o l e c u l a r  Weight ( M U )  28 
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  27322 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
S O 2  

G a s  C o n c e n t r a t i o n  ( p p m )  
G a s  M o l e c u l a r  Weight ( M U )  
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
H C - M e t h a n e  

G a s  C o n c e n t r a t i o n  ( p p m )  
G a s  M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  Rate (DSCFM)  



DRYER #3 T e s t  # 2  
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas C o n c e n t r a t i o n  ( ppm) 1 4  -76 
Gas M o l e c u l a r  Weight  (MU) 30 
V o l u m e t r i c  F low R a t e  (DSCFM) 27322 



DRYER #3 Test #2 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas Concentration ( ppm ) 
Gas Molecular Weight (MU) 

' Volumetric Flow Rate (DSCFM) 

Lbs/Hr =( ( ppm*DSCFM )/( 379*10n6 ) )*MW*60 
Lbs/Hr= 0.79 lbs/day= 19.00123 lbs/yr= 6935.449 

tons/yr= 3.467724 
DRYER #3 Test #2 

SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 
HC-Non-C4 

Gas Concentration ( ppm) 4.25 
Gas Molecular Weight (M W )  58 
Volumetric Flow Rate (DSCFM) 27322 



DRYER #3 
T e s t  #3 

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
N O x  

Gas C o n c e n t r a t i o n  ( p p m )  
Gas M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  R a t e  ( DSCFM)  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
CO 

G a s  C o n c e n t r a t i o n  ( p p m  ) 
G a s  M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
S O 2  

G a s  C o n c e n t r a t i o n  ( p p m )  
G a s  M o l e c u l a r  Weight (MW) 
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  

SAMPLE C A L C U L A T I O N S -  GASEOUS C O N S T I T U E N T S  
H C - M e t h a n e  

Gas C o n c e n t r a t i o n  ( p p m )  
Gas M o l e c u l a r  Weight (MU) 
V o l u m e t r i c  F l o w  R a t e  ( D S C F M )  



DRYER #3 TEST#3 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C2 

Gas Concentration ( ppm ) 14.74 
Gas Molecular Weight ( MW) 30 

. Volumetric Flow Rate (DSCFM) 26192 



DRYER #3 TEST #3 
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C3 

Gas Concentrat ion (ppm) 
Gas Molecular  Weight (MW) 
Volumetr ic Flow Rate  (DSCFM) 

DRYER #3 TEST # 3  
SAMPLE CALCULATIONS- GASEOUS CONSTITUENTS 

HC-Non-C4 

Gas Concentrat ion (ppm) 
Gas Molecular  Weight (MU) 
Volumetr ic Flow Rate  (DSCFM) 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 13, 1991 
UNIT: South Stack Dryer #1 
RUN: # 1  

Pb= 
De l ta  
Pm= 
Tm 
Vm= 
Vlc= 
cp= 
%02= 
%C02= 
%N2= 
Meter 

29.95 Ts= 
H 1.74 Tstd= 

0.13 P= 
72 .OO Stac Dia,  I n =  
40.90 As= 

483 .OO 
0.84 Pst= 

14 -00 Ps 
4.90 

81.10 
c ~ r  1.02 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*( ( 460+Tstd )/29.92 )*Vlc 
Vwstd= 22.41 

Gas Sampled Std=( 17.64*Vm*Mc*( ( Pb+Pm )/( Tm+460 ) ) ) 
Vmstd= 40.992 

Percent Moisture 
%M=( loo*(  Vwstd/( Vwstd+Vmstd ) ) ) 
%M= 35.35 

Molecular Weight o f  Dry Stack Gas 
Mud=( %C02* - 4 4  )+( %02* -32 ) + ( ( % N ~ + % c o  )* .28 ) 
MWd= 29.34 

Molecular Weight o f  Wet Stack Gas 
MW=MW~*( I-( %M/IOO I+( m*( %M/IOO)) 
Mw= 25.33 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( pn .5 )*( ( 460+Ts )/( PS*MS ) )* .5 
Vs= 72 -02 

Volumetr ic Flow Rate, ACFM 
ACFM= V s  * A s  * 60 
ACFM= 34774 

Volumetr ic Flow Rate DSCFM 
OSCFM= ACFM*( 520/( 460+Ts ) )*( Ps/29.92 )*( 1 .00-( %M/100 ) ) 
DSCFM= 17674 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 13, 1991 
UNIT: South Stack Dryer #1 
RUN: #2 

Pb= 
D e l t a  
Pm= 
Tm 
Vm= 
Vlc= 
cp= 
%02= 
%C02= 
%N2= 
Meter 

29.95 Ts= 216 .OO 
H 1.69 Tstd= 60 .OO 

0.12 P= 0.66 
81 .OO Stac D ia ,  I n =  39.50 
40.60 A s -  8.51 

388 .OO 
0.84 Pst= -0.70 

15.77 Ps 29.90 
4.50 

79.73 
cor 1.02 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*( ( 460+Tstd )/29.92 )*Vlc 
Vwstd= 18 -00 

Gas Sampled Std=( 17.64*Vm*Mc*( ( Pb+Pm )/(Tm+460 ) ) ) 
Vmstd= 40.006 

Percent Moisture 
%M=( 100*(Vwstd/( Vwstd+Vmstd ) )  ) 
%M= 31.04 

Molecular Weight o f  Dry Stack Gas 
MWd=(%C02*.44)+(%02*.32)+((%N2+%CO)*.28) 
MWd= 29.35 

Molecular Weight o f  Wet Stack Gas 
MW=MW~*(  1-(%M/~oo))+( 18*( %M/100 ) ) 
Mw= 25.83 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( p* .5 )*( ( 460+Ts )/( Ps*Ms ) )̂ . 5 
Vs= 54.58 

Volumetr ic Flow Rate, ACFM 
ACFM= Vs * As * 60 
ACFM= 27870 

Volumetr ic Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 4 6 0 + ~ s  ) )*( ~ s / 2 9 . 9 2  )*( 1 .00-( %M/100 ) ) 
DSCFM= 14774 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 13, 1991 
UNIT: South Stack Dryer #1 
RUN: #3 

Pb= 
De l ta  
Pm- 
Tm 
Vm= 
Vlc= 
cp= 
%02= 
%C02= 
%N2= 
Meter 

29.95 Ts= 
H 1.57 Tstd= 

0.12 P= 
74 .OO Stac Dia,  I n =  
38.90 As= 

368 .OO 
0.84 Pst= 

15.30 Ps 
4.80 

79 -90 
COT 1.02 

Water Vapor a t  Std Condi t ions 
Vwstd= .00267*( ( 460+Tstd )/29.92 )*Vlc 
Vwstd= 17.08 

Gas Sampled Std=( 17.64*Vm*Mc*( ( ~b+Pm )/( ~m+460 ) ) ) 
Vmstd= 38 -830 

Percent Mois ture 
%M=( loo*( Vwstd/( Vwstd+~mstd ) ) ) 
%M= 30.54 

Molecular Weight o f  Dry Stack Gas 
Mud=( %C02* .44 )+( %02*.32 )+( ( %N2+%CO )* -28 ) 
MWd= 29.38 

Molecular Weight o f  Wet Stack Gas 
Mw=MWd*( 1-( %M/100 ) )+( 18*( %M/100 ) ) 
Mw= 25.90 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( pA .5 )*( ( 460+Ts )/( Ps*Ms ) )* .5 
Vs= 56.21 

Volumetr ic Flow Rate, ACFM 
ACFM= Vs * As * 60 
ACFM= 28703 

Volumetr ic Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 460+Ts ) )*( Ps/29.92 )*( 1.00-( %M/100 ) ) 
DSCFM= 15279 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 12, 1991 
UNIT: South Stack Dryer #2 
RUN: $41 

Pb= 
D e l t a  
Pm= 
Trn 
Vm= 
Vlc= 
cp= 
%02= 
%C02= 
%N2= 
Meter 

29.95 Ts= 
H 1.42 Tstd= 

0.10 P= 
71 -00 Stac Dia,  I n =  
36.77 As= 

312 .OO 
0 -04 Pst= 

16.03 Ps 
4 -20 

79.77 
COY 1.02 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*( ( 460+Tstd)/29.92)*Vlc 
Vwstd= 14 -48 

Gas Sampled Std=( 17.38*Vm*Mc*( ( Pb+Pm )/( Tm+460 ) ) ) 
Vmstd= 36.889 

Percent Mois ture 
%M=( loo*( Vwstd/( Vwstd+Vmstd ) ) ) 
%M= 28.19 

Molecular Weight o f  Dry Stack Gas 
Mud=( %C02* .44 )+( %02*. 32 )+( ( %N~+%co )* -28 ) 
MWd= 29 "31 

Molecular Weight o f  Wet Stack Gas 
Mw=MWd*( I-( %M/100 ) )+( 18*( % ~ / 1 0 0  ) ) 
Mw= 26.12 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( p* .5 )*( ( 460+Ts )/( Ps*Ms ) )* .5 
Vs= 58.80 

Volumetr ic Flow Rate, ACFM 
ACFM= Vs * A s  * 60 
ACFM= 30024 

Volumetr ic Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 460+Ts ) )*( PW29.92 )*( 1.00-( %M/100 ) ) 
DSCFM= 15917 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 12, 1991 
UNIT: South Stack Dryer #2 
RUN: #2 

Pb= 
Oel t a  
Pm= 
Tm 
Vm= 
V l c =  
cp= 
%02= 
%C02= 
%N2= 
Meter 

29.95 Ts= 
H 1.36 Tstd= 

0.10 P= 
73 .OO Stac D ia ,  I n =  
36.05 As= 

288 .OO 
0.84 Pst= 

16 -81 Ps 
2.31 

80.88 
COT 1.02 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*( ( 460+Tstd )/29.92 )*Vlc 
Vwstd= 13 -36 

Gas Sampled Std=( 17.38*Vm*Mc*( ( Pb+Pm )/( Tm+460 ) ) ) 
Vmstd= 36.032 

Percent Moisture 
%M=( loo*( Vwstd/( Vwstd+Vmstd ) ) ) 
%M= 27.06 

Molecular Weight o f  Dry Stack Gas 
MWd=( %C02* -44 )+(%02* .32 )+((%N2+%CO )* .28 ) 
MWd= 29 -04 

Molecular Weight o f  Wet Stack Gas 
Mw=MWd*( I - (  %M/100 ) )+( 18*( %M/100 ) ) 
Mw= 26.05 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( P* .5 )*( ( 460+Ts )/( Ps*Ms ) )* .5 
Vs= 59.28 

Volumetr ic Flow Rate, ACFM 
ACFM= Vs * As * 60 
ACFM= 30265 

Volumetric Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 460+Ts ) )*( Ps/29.92 )*( 1 "00-( %M/100 ) ) 
DSCFM= 16297 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 12, 1991 
UNIT: South Stack Dryer #2 
RUN: #3 

Pb= 
D e l t a  
Pm= 
Tm 
Vm= 
V l c =  
cp= 
%02= 
%C02= 
%N2= 
Meter 

29.95 Ts= 
H 1.44 Tstd= 

0.11 P= 
74 .OO Stac Dia,  I n =  
36.48 As= 

289 .OO 
0.84 Pst= 

15.79 Ps 
4 -63 

79.58 
COT 1.02 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*(( 460+Tstd)/29.92)*Vlc 
Vwstd= 13 -41  

Gas Sampled Std=( 17.38*Vm*Mc*( ( Pb+Pm )/( Tm+460 ) ) ) 
Vmstd= 36.395 

Percent Mois ture 
%M=( loo*( Vwstd/( Vwstdtvmstd ) ) ) 
%M= 26 -93 

Molecular Weight o f  Dry Stack Gas 
MWd=( % ~ 0 2 * .  44 )+( %02*. 32 )+( ( % N ~ + % c o  I*. 28 ) 
MWd= 29 -37 

Molecular Weight o f  Wet Stack Gas 
MW=MW~*(  1 - ( % ~ / 1 0 0 )  )+( 18*( %MI100 ) ) 
Mw= 26 -31 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( pn .5 )*( ( 460+Ts )/( Ps*Ms ) )^ .5 
Vs= 59.18 

Volumetr ic Flow Rate, ACFM 
ACFM= Vs * As * 60 
ACFM= 30218 

Volumetr ic Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 4 6 0 t ~ s  ) )*( ~ s / 2 9 . 9 2  )*( 1.00-( % ~ / 1 0 0  ) ) 
DSCFM= 16300 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 11, 1991 
UNIT: South Stack Dryer #3 
RUN: #1  

Pb= 
De l ta  
Pm= 
Tm 
Vm= 
Vlc= 
cp= 
%02= 
%C02= 
%N2= 
Meter 

28.90 
H 0.66 

0 -05 
85 .OO 
26.70 

193 -00 
0.84 

13 -90 
4.10 

82 .OO 
COT 1.02 

Ts= 
Tstd= 
P= 
Stac Oia,  I n =  
As= 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*( ( 460+Tstd )/29.92 )*Vlc 
Vwstd= 8.96 

Gas Sampled Std=( 17.38*Vm*Mc*( ( Pb+Pm )/( Tm+460 ) ) ) 
Vmstd= 25.142 

Percent Moisture 
%M=( LOO*( Vwstd/( Vwstd+Vmstd ) )  ) 
%M= 26.27 

Molecular Weight o f  Dry Stack Gas 
MWd=( %C02*. 44 )+( %02*. 32 )+( ( %N2+%CO )* .28 ) 
MWd= 29.21 

Molecular Weight o f  Wet Stack Gas 
Mw=MWd*( 1-( %MI100 ) )+( 18*( %M/100 ) ) 
Mw= 26.27 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( pn .5 )*( ( 460+Ts )/( Ps*Ms ) )^ .5  
Vs= 45.03 

Volumetric Flow Rate, ACFM 
ACFM= Vs * As * 60 
ACFM= 22991 

Volumetric Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 460+Ts ) )*( Ps/29 -92 )*( 1.00-( %M/100 ) ) 
DSCFM= 12267 



SAMPLE CALCULATIONS- NON-PARTICULATES 

- 
SITE: H o l l y  Sugar 

' DATE: June 11, 1991 
UNIT: South Stack Oryer #3 

- RUN: #2 

Pb= 
D e l t a  
Pm= 
Tm 
Vm= 
Vlc= 
cp= 
%02= 
%C02= 
%N2= 
Meter 

28.90 
H 1.08 

0.08 
91  -00 
32.95 

223.00 
0.84 

13.90 
4.10 

82 -00 
COT 1.02 

Ts= 
Tstd= 
P= 
Stac Dia,  I n =  
As= 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*(( 460+Tstd)/29 "92 )*Vlc 
Vwstd= 10.35 

Gas Sampled ~ t d = (  17 .38*~m*~c* (  ( Pb+~m )/( ~m+460 ) ) ) 
Vmstd= 30.722 

Percent Moisture 
%M=( 100*(Vwstd/( Vwstd+Vmstd ) ) ) 
%M= 25 -20 

Molecular Weight o f  Dry Stack Gas 
Mud=( %C02* .44 )+( %02* .32 )+( ( %NZ+%CO )* .28 ) 
MWd= 29.21 

Molecular Weight o f  Wet Stack Gas 
Mw=MWd*( I-( %M/100 ) )+( 18*( % ~ / 1 0 0  ) ) 
Mw= 26.39 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( p* .5 )*( ( 460+Ts )/( Ps*Ms ) )* . 5 
Vs= 50 -73 

Volumetr ic Flow Rate, ACFM 
ACFM= Vs * As * 60 
ACFM= 25901 

Volumetr ic Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 460+Ts ) )*( ~ s / 2 9 . 9 2  )*( 1.00-(%M/100 ) )  
DSCFM= 14500 



SAMPLE CALCULATIONS- NON-PARTICULATES 

SITE: H o l l y  Sugar 
DATE: June 11, 1991 
UNIT: South Stack Dryer #3 
RUN: #3 

Pb= 
De l ta  
Pm= 
Tm 
Vm= 
Vlc= 
cp= 
%02= 
%C02= 
%N2= 
Meter 

Ts= 
Tstd= 
P= 
Stac Dia,  I n =  
As= 

Water Vapor a t  S td  Condi t ions 
Vwstd= .00267*( ( 460+Tstd)/29.92)*Vlc 
Vwstd= 14.66 

Gas Sampled Std=( 17.38*Vm*Mc*( ( Pb+Pm )/( Tm+460 ) ) ) 
Vmstd= 31.688 

Percent Moisture 
%M=( loo*( Vwstd/( Vwstd+~mstd ) ) ) 
%M= 31.64 

Molecular Weight o f  Dry Stack Gas 
Mud=( %C02*. 44 )+( % O D  *. 32 )+( ( %N2+%CO )* .28 ) 
MWd= 29.53 

Molecular Weight o f  Wet Stack Gas 
MW=MW~*(  I-( % ~ / 1 0 0  ) )+( 18*( % ~ / 1 0 0 )  ) 
Mw= 25 -89 

Stack Gas V e l o c i t y  
Vs=85.49*cp*( P* .5  )*( ( 4 6 0 + ~ s  )/( PS*MS ) )* .5  
Vs= 50.79 

Volumetr ic Flow Rate, ACFM 
ACFM= Vs * As * 60 
ACFM= 25930 

Volumetric Flow Rate DSCFM 
DSCFM= ACFM*( 520/( 4 6 0 + ~ s  ) )*( ~ s / 2 9 . 9 2  )*( 1.00-( %M/100 ) ) 
DSCFM= 13327 
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P' SHOW THE 
K)LCOIMNO -'$ HOLLY SUGA.. CORWRATION 

WJMBER ON A U  
c o n n E ~ ) ( Q  

*NO(CES Elr 

- 
1 A V OF WERiAL HOLLY CORPORATION MAIN OFFICE ORDER NO. 3 10- 1 1 65 1 

WVOCE W A M T B Y  PRBOHT, AU STATE 8ALE8 AND - U 9 E T A X E S ~ F 8 D 8 W ~ T A K  
* N # C E O N L Y M F ( ~ ~ ~ ~ P P E ~ .  ORDER ISSUE DATE 0 4 / 0 4 / 9  1 

c - 1 9 6 2  VENDOR CODE MOC927l.70 

TO: MOCK RESOURCES 
- - BOX 1 9 6 3 0  

I R V I N E  
C A 

- 
SHIP AND kl01 ...I-Y SUGAR CORPORATION 

INVOICETO: 2820 W RETTERAVXA ROAD 
* 
SANTA MARIA, CA 

TAX STATUS 

NQ TAX 
= BUYER 

L .  SIMONTON 
DEPARTMENT 

0 ,  OPERATIONS 

F.O.B. ?OWT 
DESTINATION 

- - 

SHIP VIA 

CAP. IMP. CONFIRMING TO 

CHRIS KUNZI3 /22  

U / M  

Y 

)Y 

-- 

- - 

- 

- 

- 

- 

F 
L 

PREPAID 

YES 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X x x x x x x x x x x x x x x x x x x x x x x  
CC: 7 ,  R ,  ROBBINS 

XXXXXXXXX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X x x x x x x x x x x x  

&""a 
3,000 BL NO. 6 FUEL O I L  

TO THE FOLL..OWING TYPICAL ANALYSIS: 

A P I  GRAVITY M I N  4 MAX 1 0  I 5 

SULFUR MAX ,!5% 1 

I 

FLASH . 150 PEG, F I 
I 
I I 

BS & W , 3 X  

BTU 6,500,000 BTU PER BARREL 

(CONTINUED NEXT PAGE) 

QUANmY 

PAYMENT TERMS 

NElT 3 0  

EXTENDED AMOUNT 0ESCRIPM)N UNIT PRICE 



- .- - 2 -  ? J"" -1" C> - -  3 7 , 32-2.3 - -  - s+ 
- - 3  7 J u t e  1 4 9  37 3 1 4 ~ ~ 7 u o  ~6 

K I @  UQ %&. &&? *qm 
- I 7-  Jut& . - 1017 - - 

-- 39 5"1m - 



I EM. SAYBOLT & CO., INC. 
CUSTOMER 
REF. NqS) :PO#42572; 

w 

I I I C -I-- 
LABORATOW ANALYSIS REPORT ' 

LABORATORY NO. : 0491323 

Sample designated as : I FUEL OIL 

I 

DESCRIPTION 

?$%?%l%A. CA 
HOLLY SUGAR CORP. 

Client : 
~ L L Y  SUGAR CORP. 
c 
c.' 
c 2  

ANALYSIS 

TEST 

GRAVITY. API AT 60 F 

VISCOSITY, KIN CST AT 122 F 

VISCOSITY. SSF SEC AT 122 F 

SULFUR. X-RAY. WT PCT 

B.T.U. VALUE (GROSS). BTUlLB 

B.T.U. VALUE (GROSS). BTUGAL 

BTU.'BBL 

METHOD 
0- 1 298 

0-445 

0-21 61 

0-4294 

0-240 

0-240 

RESULT 
5.4 

100 

48.6 

0.39 

18076 

155597 

6,535,074 

1 NOTES I 
- This laboratory report may not be 
qublished or used except in full. 
.t shall not be used in connection 
with any form of advertising unless 
written consent is received from an 
officer of E.W. SAYBOLT & GO., INC. 

- Results were based on analysis 
made at the time samples were 
received at the laboratory. 

- Samples. if any. shall be retained for I I 
ii period 01 45 days unless a longer 
period is requested in writing. I I TE 

- Sample nomenclature is designated 
by the customer. --- - - (IIEYBERS ASTM- AP1 -SAE 

- -  
r t S i s  report i s  isst~r-d so le ly  fo r  the use of our custoners ---- , ,  , - ,/ iq.+i- lmation they s p e c i f i c a l l y  rtquestrri .  There may be other relevant - . / , *' 7 +.a ,4A -( 

q f .! m a t  i o n  which ha% . , t ~ t  hpcn r m g n r  tpd qavhnl t r ;  1 1  ~ n l  T ) r .  r 0-nnns i h l e  f r. 
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