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I. INTRODUCTION 

Emission Testing Services, Inc. was contracted by Nelson Industrial Steam Company 

(NISCO) to conduct emission testing on Units lA and 2A located at NISCO's facility near 

Westlake, Louisiana. NISCO was formed as a partnership between CITGO Petroleum Corp., 

Conoco, Inc., Gulf States Utilities (GSU), and Vista Chemical Co. to produce steam and 

electric power for use by the project participants. Gulf States Utilities has been contracted to 

' operate, maintain, and repair Units lA and 2A under the direction and control of NISCO. 

Steam produced from the two units is used to drive two turbine generators with a portion of 

the steam being exported to Vista Chemical through an above ground pipeline. Electric power 

produced is used by the project participants or sold to GSU on an as-available basis. 

In order to demonstrate compliance with NISCO's air emissions permit, emissions of the 

compounds listed in Thble I were determined from the boilers on Units lA and 2A. Sulfur 

dioxide emissions control efficiency was also determined. Emissions from the Boiler 1 A, 

source ID 01, and Boiler 2A, source ID 02, are limited by permit numbers 0520-00157-01 and 

PSD-LA-557 issued by the Louisiana Department of Environmental Quality (LA DEQ). 

TABLE I 
COMPOUNDS DETERMINED DURING EMISSION TESTING 

Particulate 
Metals, Beryllium, Cadmium, Chromium 

Mercury, Nickel, Vanadium 
Sulfur Dioxide 
Sulfur Dioxide Removal Efficiency 
Oxides of Nitrogen 
Carbon Monoxide 
Volatile Organic Compounds 

Benzene, Ethylbenzene, 
Napthalene, Toluene, Xylene 

Total Hydrocarbons 

1.1 

EPA Method 5, modified 
EPA Method 5, modified 

EPA Method 6C 
EPA Method 19 
EPA Method 7E 
EPA Method 10 
EPA Method 18 

EPA Method 25A 



EPA Methods presented in Thble I were used to determine emissions of the compounds of 

interest. Sulfur dioxide control efficiency was determined using EPA Method 19. EPA 

Methods 1-4 were used to determine the number and location of sample points, and the 

velocity, molecular weight, moisture, and volumetric flow rate of the stack gas. 

The test team consisted of Brad Latham, Scott Lesley, Kevin Thibodeaux, and Damon 

Wood. D~n Zierold represented NISCO and Jim Schott of GSU coordinated testing with the 

' facility's operations. The LA DEQ was represented by Brian Smith during the tests. 

On November 4, 1992, three test runs were conducted on the Unit 2A Boiler. During the 

tests, the boiler was firing coke at a rate of 61.80 K lb/hr and the Unit was producing 88.66 

MWatt-hr of electric power. 

On November 5, 1992, three test runs were conducted on the Unit 1A Boiler. During the 

tests, the boiler was firing coke at a rate of 65.67 K lb/hr and the Unit was producing 96.89 

MWatt-hr of electric power. 

During testing on each boiler, four test runs were conducted to determine benzene, 

ethylbenzene, toluene, xylene, and napthalene emissions. Test Run 1a was conducted over a 

duration of 8 hr and consisted of the coJlection of 3 duplicate sets of samples. Run la was 

designed to obtain the lowest detection limit and to demonstrate compliance. Runs 2a, 3a, and 

4a sampling times varied with durations of 1 hr, 2 hr, and 3 hr per run. One set of samples 

was collected per run with no duplicates. These three test runs were conducted simultaneous 

with test Run 1a and were designed to have a higher detection limit than Run Ia. Samples 

with higher detection limits were collected in order to obtain valid samples in case of sample 

break-through (maximum detection limit exceeded) during test Run 1a. 
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IT. SUMMARY 

Results of emission testing on the Unit 1A Boiler are presented in Thble II. All emission 

rates are based on measured stack gas flow rates. Emissions of all pollutants measured were 

within permit limits with the exception of beryllium. 

Berylli~m emissions averaged 0.014 lb/hr which was greater than the permit limit of 0.001 
' 

lb/hr. The test detection limit for beryllium was S0.001lb/hr with an error of ±15%. 

Particulate emissions averaged 5.1 lb/hr (33. 7 lb/hr limit), sulfur dioxide emissions 

averaged 349.4 lb/hr (928.6 lb/hr limit), oxides of nitrogen emissions averaged 127.1 lb/hr 

(673.0 lb/hr limit), carbon monoxide emissions averaged 10.3 lb/hr (112.2 lb/hr limit), and 

total hydrocarbons emissions averaged 0.8 lb/hr (11.2 lb/hr limit). Total hydrocarbons 

emissions included methane and ethane, whereas the VOC limit of 11.2 lb/hr excludes methane 

and ethane. Emission test results for the organic compounds benzene, ethylbenzene, toluene, 

xylene, and napthalene indicate emissions below the test detection limits. The test detection 

limit was S0.2 lb/hr for all compounds except xylene and napthalene which had detection 

limits of < 0.4 lb/hr. 

Sulfur dioxide removal efficiency was determined using EPA Method 19. Based on the 

fuel analysis, potential sulfur dioxide emissions were 5.881 lb/MM Btu. Actual emissions, 

based on the measured sulfur dioxide concentration and the fuel "Fd" factor, were 0.304 

lb/MM Btu resulting in a control efficiency of94.82%. 

Sulfur dioxide control efficiency data, Boiler lA operating data, and analytical results from 

the fuel, limestone, and ash samples are presented in Thble III. 
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TABLE II 
EMISSION TEST RESULTS SUMMARY 

NELSON INDUSTRIAL STEAM COMPANY (NISCO) 
BOILER UNIT lA 

PERMIT 
PARAMETER LIMIT RYN 1 RUN2 RUN3 AVG. 

DATE 11-5-92 11- 5-92 11-5-92 
TIME 0956-1204 1250-1454 1547-1743 

PARTICULATE(l), grain/dscf 0.00397 0.00270 0.00165 0.00277 
, lblhr 33.7 6.984 5.136 3.149 5.090 

Nickel, lblhr 0.1932 0.1842 0.2130 0.1968 
Chromi~m. lblhr 0.0155 0.0121 nd 0.0092 
Vanadiu,n, lblhr 0.1959 0.2409 0.1629 0.1999 
Mercury, lb/hr nd nd nd nd 
Cadmium, lblhr 0.0574 0.0711 0.0765 0.0683 
Beryllium, lblhr 0.001 0.0155 0.0101 0.0152 0.0136 

SULFUR DIOXIDE, PPMv 154.1 157.7 173.0 161.6 
, lblhr 928.6 315.86 348.53 383.79 349.39 

OXIDES of NITROGEN, PPMv 71.2 86.0 87.8 81.7 
, lb/hr 673.0 104.86 136.57 139.96 127.13 

CARBON MONOXIDE, PPMv 12.5 10.4 9.8 10.9 
, lb/hr 112.2 11.206 10.053 9.509 10.256 

TOTAL HYDROCARBONS, PPMv 0.4 0.6 0.6 0.5 
, lb/hr 11.2 0.564 0.913 0.916 0.798 

STACK GAS 
Oxygen, vol % 4.9 4.8 4.8 4.8 
Carbon Dioxide, vol% 14.4 14.0 14.3 14.2 
Temperature, F 308 311 314 311 
Moisture, % 4.79 4.79 4.68 4.75 
Velocity, ft/sec 66.44 71.93 72.35 70.24 
Flow rate, acfm 313090 338953 340931 330991 

dscfm 205443 221521 222356 216440 

RUN ta<2l RUN ta<2> RUN la(2) 
PARAMETER SET I S6T2 SET3 RUN 2a<2> RUN 3a<2> RUN 4a<2> 

DATE 11-5-92 ll- 5-92 ll- 5-92 1- 5-92 11- 5-92 J 1-5-92 
TIME 0925-1725 0925-1725 0925-1725 0955-1155 0955-1255 1158-1258 

Benzene, lb/hr nd nd nd nd nd nd 
Ethyl Benzene, lb/hr nd nd nd nd nd nd 
Toluene, lb/hr nd nd nd nd nd nd 
Xylene, lb/hr nd nd nd nd nd nd 
Napthalene, lb/hr nd nd nd nd nd nd 

nd None detected. 
(1) Isokinetic Sampling Rate: Run 1 - 94.68; Run 2- 95.90; Run 3- 96.66. 
(2) Flow rate basis; Run la used avg. of Runs 1-3 flow data; Runs 2a- 4a used Run 1 flow data. 
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TABLE III 
SULFUR DIOXIDE REMOVAL EFFICIENCY, BOILER OPERATING DATA, 

and FUEL, LIMESTONE, and ASH SAMPLE ANALYSIS 

NELSON INDUSTRIAL STEAM COMPANY (NISCO) 
BOILER UNIT lA 

PARAMETER RUN 1 RUN2 RUN3 AVG. 
DATE 11- 5-92 11- 5-92 11-5-92 
TIME 0956-1204 1250-1454 1547-1743 

SULFUR DIOXIDE<1l 
Potential Emissions, lb/MM Btu 5.88083 
Actual Emissions, lb/MM Btu 0.29157 0.29653 0.32530 0.30447 

SULFUR DIOXIDE REMOVAL EFFICIENCY, % 95.04 94.96 94.47 94.52 

BOILER OPERATING DATA 
Coke Feed, K lb/hr 60.420 68.079 68.521 65.673 
Limestone Feed, K lb/hr 16.392 15.818 16.669 16.293 
Steam Production, K lb/hr 704.41 818.06 826.79 783.09 
Electric Power, MWatt-hr 88.25 100.84 101.57 96.89 

STACK GAS 
Oxygen, vol% 4.9 4.8 4.8 4.8 
Carbon Dioxide, vol% 14.4 14.0 14.3 14.2 
Temperature, F 308 311 314 31l 
Moisture,% 4.79 4.79 4.68 4.75 
Velocity, It/sec 66.44 71.93 72.35 70.24 
Flow rate, acfm 313090 338953 340931 330991 

dscfm 205443 221521 222356 216440 

Sam2Ies 1A 
Coke Limestone Bottom Ash Fl): Ash 

Elemental C, wt% 85.66 nc S0.05 3.87 
Elemental H2, wt% 4.07 nc nc nc 
Elemental 02, wt% 10.01 nc nc nc 
Elemental N2, wt% 1.82 S0.01 nc nc 
Elemental S, wt% 4.86 S0.01 17.65 11.79 
Ash, wt% 0.43 83.66 99.05 91.43 
Moisture, wt% 0.25 S0.01 S0.01 s0.01 

High Heat Value, Btu/Jb 15440 nc nc nc 

Nickel, mg/kg 85.66 11.3 134.0 83.0 
Chromium, mg/kg s;O.S 9.5 9.9 11.6 
Vanadium, mg/kg 287 35.7 1020.0 681.0 
Cadmium, mg/kg 0.20 3.79 2.48 2.92 
Beryllium, m.n:kg s;0.20 0.20 0.2 0.2 
Mercury,mg g 0.030 0.074 0.058 0.10 
Calcium, mg/kg nc 520,000 355,000 535,000 
Magnesium, mg/kg nc 14,750 18,500 22,000 

Calcium Carbonate, m~/kg(2l nc 1,298,440 nc nc 
Calcium Oxide, mglkg l nc nc 496,650 748,470 
Calcium Sulfate, mg/kg(2l nc nc 1,205,940 1,817,400 
Magnesium Carbonate, m~g(2l nc 51,170 nc nc 
Magnesium Oxide, mg/kg l nc nc 30,670 36,480 

nc Test not conducted. 
(1) 

(2) 

Calculations per EPA Method 19. Potential emissions bases on fuel sulfur analysis and fuel Gross heating value. 
Actual emissions based on measured S02 concentration and flow rates calculated using the "Fd" factor. 
Calculated from calcium or magnesium analysis. 
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Results of emission testing on the Unit 2A Boiler are presented in Thble IV. All emission 

rates are based on measured stack gas flow rates. Emissions of all pollutants measured were 

within permit limits with the exception of beryllium. 

Beryllium emissions averaged 0.020 lb/hr which was greater than the permit limit of 0.001 

lb/hr. The' test detection limit for beryllium was ~O.OOllb/hr with an error of ±15%. 

Particulate emissions averaged 18. 1 lb/hr (33. 7 lb/hr limit), sulfur dioxide emissions 

averaged 363.7 lb/hr (928.6lb/hr limit), oxides of nitrogen emissions averaged 62.2 lb/hr 

(673.0 lb/hr limit), carbon monoxide emissions averaged 9.9lb/hr (112.2 lb/hr limit), and total 

hydrocarbons emissions averaged 4.0 lb/hr (11.2lb/hr limit). Total hydrocarbons emissions 

included methane and ethane, whereas the VOC limit of 11.2 Jb/hr excludes methane and 

ethane. Emission test results for the organic compounds benzene, ethylbenzene, toluene, 

xylene,and napthalene indicate emissions below the test detection limits. The test detection 

limit was ~0.2 lb/hr for all compounds except xylene and napthalene which had detection 

limits of s 0.4 lb/hr. 

Sulfur dioxide removal efficiency was determined using EPA Method 19. Based on the 

fuel analysis, potential sulfur dioxide emissions were 6.088 lb/MM Btu. Actual emissions, 

based on the measured sulfur dioxide concentration and the fuel "Fd" factor, were 0.337 

lb/MM Btu resulting in a control efficiency of 94.46%. 

Sulfur dioxide control efficiency data, Boiler 2A operating data, and analytical results from 

the fuel, limestone, and ash samples are presented in Thble V. 
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DATE 
TIME 

TABLE IV 
EMISSION TEST RESULTS SUMMARY 

NELSON INDUSTRIAL STEAM COMPANY (NISCO) 
BOILER UNIT 2A 

PERMIT 
PARAME:rnR LIMIT RUN 1 RUN2 RUN3 

11-4-92 11-4-92 11-4-92 
0948-1202 1322-1551 1628-1838 

A,VG. 

PARTICULATE<1>, grain/dscf 0.00642 0.01470 0.01056 0.01056 
, lblhr 33.7 11.068 25.308 17.872 18.083 

Nickel, lblhr 0.2665 0.2388 0.2299 0.2451 
Chromiym, lb/hr 0.0212 0.0180 0.0161 0.0184 
Vanadium, lblhr 0.3481 0.3981 0.3975 0.3812 
Mercury, lblhr nd nd nd nd 
Cadmium, lblhr 0.0949 0.0801 0.0824 0.0858 
Beryllium, lblhr 0.001 0.0186 0.0225 0.0183 0.0198 

SULFUR DIOXIDE, PPMv 162.6 139.0 247.1 182.9 
, lb/hr 928.6 326.01 278.42 486.57 363.67 

OXIDES of NITROGEN, PPMv 29.0 35.1 66.6 43.6 
, 1blhr 673.0 41.779 50.519 94.233 62.177 

CARBON MONOXIDE, PPMv 9.0 9.8 15.5 11.4 
, 1b/hr 112.2 7.892 8.586 13.349 9.942 

TOTAL HYDROCARBONS, PPMv 1.6 1.2 6.0 2.9 
, 1b/hr 11.2 2.208 1.655 8.133 3.999 

STACK GAS 
Oxygen, vo1 % 4.5 4.4 4.1 4.3 
Carbon Dioxide, vol% 14.6 14.2 14.4 14.4 
Temperature, F 303 300 301 301 
Moisture, % 4.83 5.23 5.37 5.14 
Velocity, ft/sec 65.19 65.17 64.25 64.87 
Flow rate, acfm 307205 307118 302779 305701 

dscfm 200961 200769 197370 199700 

RUN 1a(2> RUN ta<2> RUN 1am 
PABAMET~R SET 1 SET2 SET3 RUN 2a<2> RUN 3!(2> RU~ 4a(2> 

DATE 11-4-92 11-4-92 11-4-92 1-4-92 11-4-92 11-4-92 
TIME 0949-1749 0949-1749 0949-1749 1130-1230 0952-1152 1335-1635 

Benzene, lh/hr nd nd nd nd nd nd 
Ethyl Benzene, lb/hr nd nd nd nd nd nd 
Toluene, lb/hr nd nd nd nd nd nd 
Xylene, lb/hr nd nd nd nd nd nd 
Napthalene, lb/hr nd nd nd nd nd nd 

nd None detected. 
(1) lsokinetic Sampling Rate: Run 1 - 96.86; Run 2- 100.20; Run 3- 96.10. 
(2) Flow rate basis; Run 1a used avg. of Runs 1-3 flow data; Runs 2a- 3a used Run 1 flow data; Run 4a used Run 2 flows. 
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TABLE V 
SULFUR DIOXIDE REMOVAL EFFICIENCY, BOILER OPERATING DATA, 

and FUEL, LIMESTONE, and ASH SAMPLE ANALYSIS 

NELSON INDUSTRIAL STEAM COMPANY (NISCO) 
BOILER UNIT 2A 

P~RAMEieB RUt:! 1 RUt:!~ RUt:!3 b,VG. 
DATE 11-4-92 11-4-92 11-4-92 
TIME 0948-1202 1322-1551 1628-1838 

SULFUR DIOXIDEUl 
Potential Emissions, lb/MM Btu 6.08808 
Actual Emissions, lb/MM Btu 0.30361 0.25797 0.45040 0.33733 

SULFUR DIOXIDE REMOVAL EFFICIENCY, % 95.01 95.76 92.60 94.46 

BOILER OPERATING DATA 
Coke Feed, K lblhr 60.846 61.814 62.744 61.801 
Limestone Feed, K lb/hr 14.821 15.108 18.058 15.996 
Steam Production, K lb/hr 695.84 699.91 702.50 699.42 
Electric Power, MWatt-hr 88.28 88.68 89.02 88.66 

STACK GAS 
Oxygen, vol % 4.5 4.4 4.1 4.3 
Carbon Dioxide, vol% 14.6 14.2 14.4 14.4 
Temperature, F 303 300 301 301 
Moisture,% 4.83 5.23 5.37 5.14 
Velocity, ftlsec 65.19 65.17 64.25 64.87 
Flow rate, acfm 307205 307118 302779 305701 

dscfm 200961 200769 197370 199700 

Coke 
Sam12les lA 

Limestone Bottom Ash Fl~ Ash 

Elemental C, wt% 87.57 nc S0.05 5.33 
Elemental H2, wt% 3.86 nc nc nc 
Elemental 02, wt% 6.50 nc nc nc 
Elemental N2, wt% 1.89 :50.01 nc nc 
Elemental S, wt% 5.11 :50.01 16.43 13.03 
Ash, wt% 0.64 81.14 99.70 92.94 
Moisture, wt% 3.20 :50.01 :50.01 :50.01 

High Heat Value, Btu/lb 15440 nc nc nc 

Nickel, mglkg 38.9 11.9 133.0 104.0 
Chromium, mg/kg :50.5 10.2 8.8 8.5 
Vanadium, mg/kg 229 36.0 875.0 793.0 
Cadmium, mg/kg 0.16 3.83 2.31 3.16 
Beryllium, mg/kg :50.20 0.20 0.2 0.2 
Mercury, mglkg 0.030 0.030 0.058 0.14 
Calcium, mglkg nc 495,000 410,000 655,000 
Magnesium, mg/kg nc 16,000 18,500 28,500 

Calcium Carbonate, m~g(2) nc 1,236,010 nc nc 
Calcium Oxide, mg/kg l nc nc 573,600 916,350 
Calcium Sulfate, mg/kg(2) nc nc 1,392,700 2,225,000 
Magnesium Carbonate, mrJ,kg(2) nc 55,500 nc nc 
Magnesium Oxide, mg/kg _, nc nc 30,670 47,250 

nc Test not conducted. 
(I) 

(2) 

Calculati~ns. per EPA Method 19. Potential cmiss!ons buses on fuel sulfur analysis Rnd fuel Gross healing value. 
Actual emiSSIOns based on measured S02 conccntrallon and llow rules calculated using the "Fd" factor. 
Calculated from calcium or magnesium analysis. 
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During testing on Units 1A and 2A, particulate samples were collected isokinetically to 

insure that a representative sample of particulate was collected without bias due to particle size 

or density. The degree at which the actual sampling rate deviated from the ideal sampling rate 

was calculated as a percentage of the ideal isokinetic sampling rate with 100% being ideal. 

The range 6f acceptable sampling rates is 90- 110% of the ideal isokinetic rate. During all 

three test runs on both units, the particulate sampling rate was within acceptable limits. 

EPA methods were used to determine stack gas parameters and pollutant emission rates 

from Units lA and 2A. Other than the modification to EPA Method 5, all testing was 

conducted without deviation from the methods and no unusual conditions were noted during the 

tests. EPA Method 5 was modified in order that metals emissions could be determined. 
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PROCESS DESCRIPTION 

Units 1A and 2A are designed to produce electric power and steam. Combined design 

production of electric power is 200 MW with a maximum steam production of 80 K lb/hr. 

Electric power is used by NISCO's partners or is sold to GSU on an as-available basis. Steam 

produced in excess of that required to drive the turbine generators is exported to Vista 

Chemical thtough an 18,000-ft above ground pipeline. 

Each unit's turbine generator is driven by steam produced by a circulating fluidized bed 

(CFB) combustion boiler. Both of the boilers are primarily fired on 100% petroleum coke; 

however, they are capable of firing natural gas during start-up or as an emergency backup fuel. 

Limestone is added to the coke fuel as a sorbent material for the removal of sulfur dioxide. 

Each boiler produces 825 k lb/hr high pressure steam at 1,525 psig and 1000° F reheated 

intermediate pressure steam. 

Sulfur dioxide emissions from the boilers are controlled through the use of limestone mixed 

with the petroleum coke prior to combustion. Sulfur dioxide produced from combustion of the 

coke is removed as particulate sulfates, primarily calcium sulfate. Particulates are controlled 

using a cyclone located between the combustor and boiler heat exchanger. Following the heat 

exchanger, particulates are further controlled using a baghouse before the combustion gases are 

vented to atmosphere. 

Presented in Figure I is a simplified flow diagram of Units IA and 2A. 
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ill. PROCEDURE 

Emissions were determined using EPA methods found in Appendix A, Part 60, Title 40 of 

the Code of Federal Regulations. A brief description of each method used follows. 

METIIOD 1: SAMPLE and VELOCITY TRAVERSES for STATIONARY SOURCES 

Method 1 is applicable to stack having a diameter greater than 12 in. The method 
recommends that sampling points be located 8 diameters downstream and 2 diameters 
upstream from the nearest flow disturbances; however, any distances greater than the 
minimum 2 diameters downstream and 0.5 diameters upstream are acceptable. These 
distances help insure the collection of a representative sample in the absence of cyclonic 
flow. Cyclonic flow is detected by measuring the stack gas flow Yaw angle at each test 
point. The average yaw angle is required to be less than 20 degrees. 

The Units 1A and 2A Boilers have stack diameters of 120 in. The sampling point was 
located greater than 8 stack diameters downstream and greater than 2 stack diameters 
upstream from the nearest flow disturbances. During testing, 12 sample points were 
used, divided into 6 traverse points located across 2 perpendicular diameters of the 
stack. Cyclonic flow was not detected. 

METIIOD 2: DETERMINATION of STACK GAS VELOCITY and VOLUMETRIC FLOW 
RATE ( Type S pitot tube ) 

The average gas velocity in the stack was determined from the gas molecular weight, 
moisture content, and the average velocity head measured using a type S pitot tube. 
Volumetric flow rate was determined from the velocity and stack cross-sectional area. 

METHOD 3: GAS ANALYSIS FOR CARBON DIOXIDE, OXYGEN, EXCESS AIR, and 
DRY MOLECULAR WEIGHT 

The dry molecular weight of the stack gas was determined using an Orsat analyzer 
which measured the concentration of oxygen, carbon monoxide, and carbon dioxide. 
The remaining gas components were assumed to be nitrogen. A gas sample was 
removed from the centroid of the stack using a stainless steel probe fitted with a 
particulate filter. The probe, sample lines, and Orsat were purged sufficiently to obtain 
a representative grab sample for analysis. 
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METHOD3A: DETERMINATION of OXYGEN CONCENTRATIONS in 
EMISSIONS from STATIONARY SOURCES ( INSTRUMENTAL 
ANALYZER PROCEDURE) 

A gas sample was continuously extracted from the stack using a heated probe and 
sample line. The sample was transferred to a oxygen analyzer for analysis of oxygen 
concentration. Analyzer output was continuously recorded by a computer data 
acquisition system. Results from the oxygen monitor were used for reference purposes 
and when required, for oxygen concentration corrections for all other parameters 
determined from the continuous gas sample stream. Oxygen data obtained from this 
method were not used to determine stack gas molecular weight. 

METHOD 4: DETERMINATION of MOISTURE CONTENT in STACK GASES 

A gas sample was extracted from the stack using a heated glass probe fitted with a 
particulate filter. Sample gas passed from the probe, through a series of four impingers 
immersed in an ice bath. The first two impingers contained known weights of water, 
the third was empty, and the fourth contained a known weight of silica gel. Any water 
vapor in the gas stream was condensed and trapped in the impingers. 

METHOD 5: DETERMINATION of PARTICULATE EMISSIONS FROM STATIONARY 
SOURCES (modified to include metals emissions) 

A gas sample was withdrawn isokinetically from the source using a heated probe. The 
gas was drawn through a heated glass fiber filter that collected particulate and any 
material that condensed at or above the filtration temperature. The gas then passed 
through an impinger train immersed in an ice bath. The train consisted of two 
impingers containing known weights of a nitric acid solution, one empty impinger, and 
one impinger packed with a known weight of silica gel. 

Sample flow rate was established using a diaphragm pump and was contro11ed using a 
valve. A calibrated dry gas meter was used to determine the total gas sample volume. 

After sampling, the filter was recovered from the filter holder. The front half of the 
filter holder and probe were washed and the washings were collected as the probe wash 
sample. An aliquot of nitric acid was added to the probe wash to preserve the sample. 
The sample was then split into two samples - one for total solids analysis and the other 
for metals analysis. The contents of the first three impingers were collected as one 
sample. The samples were labeled and sealed for shipment to the laboratory for 
analyses. 

METHOD6C: DETERMINATION of SULFUR DIOXIDE EMISSIONS from 
STATIONARY SOURCES (Instrumental Analyzer Procedure) 

A gas sample was continuously extracted from the stack at a centroidal sampling point. 
The sample was transferred through a heated sample line to a continuous pulsed 
fluorescence analyzer. 
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METHOD7E: DETERMINATION of NITROGEN OXIDES EMISSIONS from 
STATIONARY SOURCES 

A gas sample was continuously extracted from the stack at a centroidal sampling point. 
The sample was transferred through a heated sample line to a continuous 
chemiluminescence analyzer. 

METHOD 10: DETERMINATION of CARBON MONOXIDE EMISSIONS from 
STATIONARY SOURCES 

A gas sample was continuously extracted from the stack at a centroidal sampling point. 
The sample was transferred through a heated sample line to a continuous nondispersive 
infrared analyzer. 

' ' 
METHOD 18: MEASUREMENT OF GASEOUS ORGANIC COMPOUND 

EMISSIONS BY GAS CHROMA10GRAPHY 

ADSORPTION TUBES 
A gas sample was extracted from the source and routed through a sample trap. The 
trap consisted of 1 adsorption tube containing silica gel and 2 adsorption tubes 
containing activated charcoal. Sample flow was controlled using a orifice valve and 
calibrated with a bubble flow meter. After sampling, the tubes were sealed an packed 
on ice for shipment to the laboratory. 

METHOD 19: DETERMINATION of SULFUR DIOXIDE REMOVAL EFFICIENCY 
and PARTICULATE MATTER, SULFUR DIOXIDE, and NITROGEN 
OXIDES EMISSION RATES 

Pollutant emission rates are determined based on measured pollutant concentration data 
and stack gas flow rate calculated using the fuel's "Fd" factor. The "Fd" factor relates 
combustion gas volume to the heat content of the fuel. The "Fd" factor is derived from 
fuel gas analysis data using equations presented in the method. 

Sulfur dioxide removal efficiency is determined by calculating the potential 
uncontrolled emissions from the source (inlet emissions) using laboratory analysis of 
the sulfur content of the fuel being burned. Sulfur dioxide emissions at the outlet of the 
control device is determined by measuring the sulfur dioxide concentration in the stack 
gas (EPA Method 6C) and calculating the emission rate using the "Fd" factor associated 
with the fuel being burned. Efficiency is calculated using the difference between the 
inlet and outlet emissions values. 

METHOD2SA DETERMINATION of 'IUfAL GASEOUS ORGANIC 
CONCENTRATION USING a FLAME IONIZATION ANALYZER 

A gas sample was continuously extracted from the stack at a centroidal sampling point. 
The sample gas was transferred through a heated sample line to a total hydrocarbon 
analyzer equipped with a flame ionization detector. 
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IV. ANALYTICAL TECHNIQUE 

All sample analyses were conducted following EPA methodology. Presented below are 

brief descriptions of each method used. 

METHOD 5: DETERMINATION of PARTICULATE EMISSIONS FROM STATIONARY 
SOURCES (modified to include metals emissions) 

The particulate filter was oven conditioned at 350 F and weighed before and after 
sampling. The filter weight gain represented the particulate catch on the filter. The 
probe wash sample was analyzed for total solids content by gravametric analyses. An 
aliquot of the sample was placed into a tared flask and evaporated to dryness. The 
weight of the residue, corrected for sample volume and wash blank, represented the 
probe wash catch. 

After gravametric analysis for particulates, the filter was digested in nitric acid. The 
resulting filter solution, the probe wash sample, and the impinger sample were then 
analyzed by atomic adsorption spectroscopy. 

METHOD6C: DETERMINATION of SULFUR DIOXIDE EMISSIONS from 
STATIONARY SOURCES (Instrumental Analyzer Procedure) 

All samples collected were analyzed in the field using a continuous pulsed fluorescence 
analyzer. The analyzer was calibrated using gas standards prepared by EPA protocol 
number 1 traceable to NBS standards. 

METHOD7E: DETERMINATION of NITROGEN OXIDES EMISSIONS from 
STATIONARY SOURCES 

All samples collected were analyzed in the field using a continuous chemiluminescence 
analyzer. The analyzer was calibrated using gas standards prepared by EPA protocol 
number 1, traceable to NBS standards. 

METHOD 10: DETERMINATION of CARBON MONOXIDE EMISSIONS from 
STATIONARY SOURCES 

All samples collected were analyzed in the field using a continuous nondispersive 
infrared analyzer. The analyzer was calibrated using gas standards prepared by EPA 
protocol number 1, traceable to NBS standards. 
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METHOD 18: MEASUREMENT OF GASEOUS ORGANIC COMPOUND 
EMISSIONS BY GAS CHROMATOGRAPHY 

Organic concentrations were analyzed using a gas chromatograph equipped with a 
flame ionization detector. The compounds of interest were separated from the sample 
gas using a capillary column. Retention times of each separated component were 
compared with those of known standards, analyzed at identical conditions . 

. ' 
METHOD2SA: DETERMINATION of WfAL GASEOUS ORGANIC 

CONCENTRATION USING a FLAME IONIZATION ANALYZER 

Total hydrocarbons concentration was determined in the field using a flame ionization 
analyzer. The analyzer was calibrated using propane standards prepared by EPA 
protocol number 1, traceable to NBS standards. 
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V. CHAIN of CUSTODY 

For all samples transported to the laboratory for analyses, a Chain of Custody form was 

prepared during the sample recovery process. The sample ID, number of samples, liquid level 

when applicable, name of the sample recovery supervisor, name of the person responsible for 

sample recovery, and the signature of the sample trustee were recorded on the form. 

During all subsequent handling, the custody form accompanied the samples. As personnel 

relinquished responsibility for the samples, the receiving sample trustee verified the number 

and integrity of the samples and signed the custody form. 

Upon receipt at the analytical laboratory, the lab sample trustee verified the number, type, 

and integrity of the samples. These data were recorded on the custody form along with the 

date of receipt and lab sample trustees signature. 

At the time of analyses, the laboratory analyst recorded the analyses date and the laboratory 

supervisors name on the custody form. The analyst signed the custody form and attached it to 

the analytical results. 

Chain of Custody forms for samples collected during testing are presented on the following 

pages along with the Analytical Request forms. 
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VI. TEST DATA and CALCULATIONS 

All emission test field data, unit operations data, and laboratory data are presented in 

this section along with the associated data reduction calculations. 

Data from the field data forms were manually input into a computer for data 

processing and calculations. Integrity of data input is maintained by using a double entry 
' 

system. The computer performed all calculations and produced the calculations and 

results summary pages. Input data accuracy were further verified by comparison of raw 

field data to the computer data printed on the summary pages. Computer program 

integrity and calculations verification are validated by processing a known set of data. 

Further controls on the computer program are conducted by comparison of manual spot 

calculations of the raw data input to computer calculations results. 

6.0.1 
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ETS 
Emiasion Testing Services, Inc. 

Client : NISCO 
Source : BOILER 1A 
Test Date : 11- 5-92 
Run No.: 1 

DETERMINATION of STACK GAS 
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE 

A - Crou-oecti01111l area of the olllck, f\3 l'bar - llarometric preuure, in. Ha Vi - W.ter vapor condc:nacd, impin1er I, 1 

Acf - St.ck au flow rate, IICtlal, .cfm Pa - Stack au atatic preuure, in. H20 Vii - W.ter vapor condenocd, impinser 2, 1 

Bwo - Slllck au moillture fraction, ~/100 Pa - Stack au aboolute preuure, in. Hg Viii - W.ter vapor condenocd, impinaer 3, 1 

Cp - Pilot tube coetr~eient Paid Standard abaolute preuure, 29.92 in. Ha Viv - W.ter vapor condensed, impinaer 4, 1 

dH - Meter orifiCe preuure differential, in. H20 Qad - Stack JU volumetric flow rate, dl)' acfm Vm - Gu meter oample volume, dl)' f\3 

dP - St.ck au v'etocity "-1, in. H20 R - ldcalsu conot.nt, 21.85 Vmold - Gu meter aample volume, dl)' ald. f\3 

Fl - Converoion factor, 13.6 in. H20/ in. Ha Tm - Meter temperature, R Vs - Stack 1u velocity, ft/aec 

Kp - Pilot tube conot.nt, 85.49 Ta - Stack JU temperature, R Vm - Total water vapor condenocd, ft3 

MC02- Molecular wei1ht of C02, 44.01 lbllb mole Told - Standard temperature, 528 R Y - Dl)' JU meter calibration factor 

Md - Slllck au molecular weiabt, dl)' lbllb mole 

MH20- Molecular weisbt of water, 18.02 lb/lb mole 

MN2 - Molecular wei1ht of N2, 28.01 lb/lb mole 

M02 - Molecular weiJbt of 02, 32.00 lb/lb mole 

~C02- Stack JU CO concentration, "1100 

~N2 Stack JU N2 concentration, "1100 

02 -Stack 1u 02 concentration, "1100 

Mo - St.ck JU molecular weisbt, wet lb/lb mole 

Vw = {--v_i_+_v_i_i _•_v_ii_i_+_v_i_v_>_R_Ts_t_d } = { < 44.1 + 13.5 + 4.6 + 16.3 )( 21.85 H 528 >} = 
3

_ 
70310 

( 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 ) 

{ 
( Pb + dH/ F1 ) Tstd } 

Vmstd = Vm Y = ( 75.073 )( 
Pstd Tm { 

( 30.090 + 1.2833/13.6 )( 528 ) } 
.9768 ) 

( 29.92 ) ( 531 ) 

{ 
Vw 

Bws = 
Vw + Vmstd } = { 

( 3.70310 ) } 

3.70310 + 73.54396 ) 
.0479 

Md = ( MC02 )( XC02 ) + ( M02 )( X02 ) + ( MN2 )( %N2 ) 
= ( 44.01 )( .144 ) + ( 32.00 )( .052 ) + ( 28.01 )( .804 ) 30.521 

Ms = Md ( 1 - Bws ) + ( MH20 Bws ) = ( 30.521 )( 1 - .0479 ) + ( 18.02 )( .0479 ) = 29.922 

Vs = Kp Cp ( dP )Vr { PTssMs r = ( 85.49 )( .8130 )( 1.0334 ) { ( 
768 

) }Vr: 66.4398 
29.998 )( 29.922 ) 

Acf = ( 60 sec/min )( Vs A ) = ( 60 )( 66.4398 )( 78.5398 ) 313089.7 

Qsd 
{ 

Tstd Ps } = ( 3600 sec/hr )( 1 - Bws )( Vs A ) 
Ts Pstd 

= ( 3600 )( 1 - .0479 )( 66.4398 )( 78.5398 ) { : 
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528 )( 29.998 ~ } 

768 )( 29.92 = 
12326583.0 dscf/hr 

205443.0 dscf/min 

73.54396 
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ETS 
Emiuion Testing Service•, Inc. 

Client : NISCO 
Source : BOILER 1 A 
Test Date : 11- 5-92 
Run No.: 2 

DETERMINATION of STACK GAS 
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE 

A • Crou-occtionel area of the alack, ft3 Pbar · Barometric prcuurc, in. Hs Vi • Water vapor condelliCd, impinaer I , 1 

Acf • Slack 1u flow rate, actwll, acfm 

Bwa ·Slack 1u moiaturc fraction, "/100 

PI • Stock au alatic prcuurc, in. H20 Vii · Water vapor condenacd, impinaer 2, 1 

Pa • Stock su abaolute prcuurc, in. He Viii • Water vapor condCillcd, impinaer 3, 1 

Cp • Pitot tube coeft1cient Paid Slandard abaolute prcaaure, 29.92 in. He Viv ··Water vapor condenacd, impinacr 4, 1 

dH • Meter orifiCe prcuurc differential, in. H20 Qed • Slack au volumetric flow rate, dry acfm Vm • Gu meter aample volume, dry ft3 

dP • Stock au v\locity head, in. H20 R • ldcaleu collllant, 21.85 Vmald · Gu meter aample volume, dry ald. ft3 

Fl • Convenion factor, 13.6 in. H20/ in. Ha Tm • Meter temperature, R Va • Slack au velocity, ftlaec 

ICp • Pilot tube COilllant, 85.49 11 • Stack au temperature, R Vm · Tolal water vapor condenacd, ft3 

MC02 • Molecubor weiaht of C02, 44.01 lb/ lb mole Tatd • Stondard tempcroturc. 528 R Y . Dry au meter calibration factor 

Md • Slack au molwular wciaht, dry lb/lb mole 

MH20 • Molecular weiaht of water, 18.02 lb/lb mole 

MN2 • Molecular weiaht of N2, 28.01 lb/lb mole 

M02 • Molecubor wciaht of 02, 32.00 lbllb mole 

Ma • Stock a•• molecular weiaht, wet lbllb mole 

%C02 ·Slack au CO couccutndion, %/HiO 

"N2 Stack su N2 concent01tion, "1100 

02 ·Slack au 02 conccntflltion, "1100 

Vw = { (Vi+ Vii+ Viii+ Viv) R Tstd } ={ ( 45.8 + 15.9 + 4.7 + 19.2 )( 21.85 )( 528)} 

( 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 ) 

{ 
Pb + dH/ F1 ) Tstd } 

Vmstd = Vm Y -------- = c 83.015 )( 
Pstd Tm { 

( 30.090 + 1.5333/13.6 )( 528 ) } 
.9768 ) = 

( 29.92 ) ( 538 ) 

{ 
Vw 

Bws = -Vw-+-Vms_t_d } { 
( 4.03803 ) } 

= --4.-0-38_0_3_+-80-.-3-21_4_4_) = .0479 

Md = ( MC02 )( XC02 ) + ( M02 )( X02 ) + ( MN2 )( XN2 ) 
= ( 44.01 )( .140 ) + ( 32.00 )( .051 ) + ( 28.01 )( .809) = 30.453 

Ms = Md ( 1 - Bws ) + ( MH20 Bws ) = ( 30.453 )( 1 - .0479 ) + ( 18.02 )( .0479 ) 29.858 

Vs = Kp Cp ( dP )"- { PTssMs r = ( 85.49 )( .8130 )( 1.1153 >{ ( 771
) }Yz= 71.9281 

30.002 )( 29.858 ) 

Acf = ( 60 sec/min )( Vs A ) = ( 60 )( 71.9281 )( 78.5398 ) = 338952.9 

{ 
Tstd Ps } 

Qsd = ( 3600 sec/hr )( 1 - Bws )( Vs A ) 
Ts Pstd 

{ 
528 )( 30.002 )) } --= ( 3600 )( 1 - .0479 )( 71.9281 )( 78.5398 ) ------- 13291232.0 dscf/hr 
771 )( 29.92 = 221520.5 dscf/min 

6 .1. 5 

4.03803 

80.32144 
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ETS 
Emiuion Telling Services, Inc. 

Client : N ISCO 

Source : BOILER I A 

Thst Date : 11- 5-92 

Run No.: 3 

DETERMINATION of STACK GAS 
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE 

A - Crou-IICCiiooal uea of the II&Ck, ft3 Pbtor - Barometric preaaure, in. Ha Vi - Wiater vapor coodcnaed, impin1cr I, a 

Acf - Stack au flow rate, actual, acfin Pa - Stack au static preuure, in. H20 Vii -Wiater vapor coodcnaed, impinaer 2, 1 

Bwa - Stack au moiature fraction, '"100 Pa - Stack au abaolute preuure, in. Ha Viii -Wiater vapor condenaed, impinaer 3, 1 

Cp - Pilot tube coefficient Paid Standard abaolute preuure, 29.92 in. Ha Viv - Wiater vapor condcnaed, impinaer 4, a 

dH - Meter orifiCe preuure differential, in. H20 Qad - Stack au volumetric flow rate, dry acfin Vm - Gu meter sample volume, dry ft3 

dP • Stack au v'elocity hCOid, in. H20 R · Ideal au conatant, 21. 8.5 Vmald - Gu meter aample volume, dry ald. ft3 

F1 - Convenion factor, 13.6 in. H20/ in. Ha Tm - Meter temperature, R Va - Stack au velocity, ftlaec 

Kp - Pilot tube conatant, 85.49 Ta - Stack 1u temperature, R V m - lbtal water vapor conde need, ft3 

MC02- Molecular weiaht of C02, 44.01 lb/lb mole Tald - Standard temperature, .528 R Y - Dry au meter calibration factor 

Md - Stack IU molecu .. r wei1ht, dry lb/lb mole 

MH20- Molecu .. r wei1ht of water, 18.02 lb/lb mole 

MN2 - Molecu!.r weiabt of N2, 28.01 lb/lb mole 

M02 - Molecu .. r weiaht of 02, 32.00 lb/lb mole 

Ma - Stack au molecul.r weiaht, wet lb/lb mole 

%C02 - Stack au CO concentration, %1100 

%N2 Stack au N2 concentration, ~/tOO 

02 -Stack au 02 concentration, %/100 

Vw = { ( Vi + Vii + Viii + Viv ) R Tstd } = { ( 49.4 + 12.1 + 4.8 + 18.3 )( 21.85 )( 528 ) } 

( 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 ) 

{ 
Pb + dH/ F1 ) Tstd } 

Vmstd = Vm Y --------- = ( 84.752 )( 
Pstd Tm { 

( 30.090 + 1.5500/13.6 )( 528 ) } 
.9768 ) = 

( 29.92 ) ( 543 ) 

Bws = {---v_w __ 
Vw + Vmstd } { 

( 3.99086 ) } 
= __ 3 ___ 99_0_86_+_8_1 .-2-566_2_) = .0468 

Md = ( MC02 )( XC02 ) + ( M02 )( X02 ) + ( MN2 )( XN2 ) = ( 44.01 )( .143 ) + ( 32.00 )( .051 ) + ( 28.01 )( .806) = 30.501 

Ms = Md ( 1 · Bws ) + C MH20 Bws ) = C 30.501 )( 1 · .0468 ) + ( 18.02 )( .0468 ) = 29.917 

Vs = Kp Cp ( dP )'h. { PTssMs r = ( 85.49 )( .8130 )( 1.1211 >{ ( 774
) }'h.= 72.3478 

29.994 )( 29.917 ) 

Acf = ( 60 sec/min )( Vs A ) = ( 60 )( 72.3478 )( 78.5398 ) 

{ 
Tstd Ps } 

Qsd = ( 3600 sec/hr )( 1 - Bws )( Vs A ) 
Ts Pstd 

340930.5 

= ( 3600 )( 1 - .0468 )( 72.3478 )( 78.5398 ) {--5-28_>_< _2_9_.99_4_)>} == 
774 )( 29.92 

6 .1. 7 

13341351.0 dscf/hr 
222355.8 dscf/min 

3.99086 

81.25662 



Emission Testing Services, Inc. 
P.O. Box 15075 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 

Baton Rouge, LA 70895 
504-925-8405 

dH 
Pbar 
Pstd 
Tm 
Tstd 
Vm 
Vmstd 
y 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

- Average pressure differential, meter orifice, in-H20 
- Barometric pressure at the sampling site, in Hg 
- standard absolute pressure, 29.92 in Hg 
- Average dry gas meter temperature, deg R 
~ Standard absolute temperature, 528 deg R 
-'Volume of gas sample, actual dry ft3 
-Volume of gas sample, dry, Std. cond., DSCF 
- Dry gas meter calibration factor 

Tstd Pbar + dH/13.6 
Vmstd = Vm Y -------- ------------------

Tm Pstd 

( 528 ) ( 30.09 + (1.2833/13.6)) 
Vmstd = ( 75.073 ) ( .9768 ) (--------) (-----------------------) 

( 531. ) ( 29.92 ) 

Vmstd = 73.54396 

An 
Ps 
Qsd 
St 
Ts 
Vs 

- Cross-sectional area of nozzle, ft2 
- Absolute stack gas pressure, in Hg 
- Dry volumetric stack gas flow rate, dscf/hr 
- Total sampling time, min 
- Absolute stack gas temperature, deg R 
- Average stack gas velocity, ftjsec 

----- ISOKINETIC SAMPLING RATE -----

Ts Vmstd Pstd 100 
I = ----------------------------------

Tstd Vs An St Ps ( 60 ) ( 1-Bws ) 

( 768. ) ( 73. 54396 ) ( 29.92 ) ( 100 ) 
I = ------------------------------------------------------

528 ( 66.4398) (.00024745) (120) (29.998) 60 (1- .0479) 

I = 94.68 

6.1.8 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Ep - Particulate emission rate, lblhr 
Css - Concentration of particulate, grainiDSCF 
Ca -Particulate concentration, blank DI water, mgll 
Mf -Pa+ticulate catch on filter, mg 
Mn -Total particulate collected, mg 
Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml 

---- Solids, probe wash 

Mp =( Mp )-( Ca Vp ) =( 14.70) -(.000 ) ( 350.0 ) = 

Solids, filter ----

Mf = 4.2 

Total Solids collected ----

Mn = Mp + Mf 

= (. 14.700 )+( 4.2 ) = 18.900 

-------- CONCENTRATION and EMISSION RATE --------

Css = (MniVmstd) (0.01543 grainlmg) 

= ( 18.9001 73.54396) (0.01543) 

= .00397 

Ep = ( Mn ) ( 2.2046 X 10-6 lblmg ) ( Qsd ) 1 Vmstd 

14.700 

= ( 18.900) ( 2.2046 X 10-6 ) (12326583.0 ) I ( 73.54396 ) 

= 6.984 

6 .1. 9 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Bf - Metal content of blank filter, ma 
Bl - Metal concentration, blank impinger catch, mall 
Bp - Metal concentration, blank probe wash, mall 
Em - Metal emission rate, lblhr 
Mf -Metal content of sample filter, ma 
Mi - Metal concentration, impfnger sample mall 
Mp - Metal concentration, probe wash sample, mall 

Qsd - Stack gas flow rate, dscflhr 
Tmf - Total metal collected on filter, ma 
Tmi - Total metal collected in impinger sample, mg 
Tmp - Total metal collected in probe wash, mg 
Vi - Volune of impinger sample, ml 
Vmstd- Stack gas sample volune[ dscf 
Vp - Volune of probe wash, m 

Tmp = ( Mp Vpl1000 ) • ( Bp Vpl1000 ) 

Tmf = ( Mf - Bf ) 

Tmi = ( Mi Vil1000 ) - ( Bi Vil1000 ) 

Em = ( Tmp + Tmf + Tmi )( 2.2046 X 10-6 lblmg)( Qsd I Vmstd) 

------ Nickel ------

Tmp = ( 1.485 )( 35011000 ) - C .000 )( 35011000 ) = .5198 
Mf = ( .0055 - .0052 ) = .0003 
Mi = ( .000 )( 26211000 ) - ( .000 )( 26211000 ) = .0000 

Em=( .5198 + .0003 + .0000 )(2.2046 X 10-6)( 12326583.0 173.54396) = .1932 

Chromiun ------

Tmp = ( .120 )( 35011000 ) - ( .000 )( 35011000) = .0420 
Mf = ( .0000 - .0000 ) = .0000 
Mi = ( .000 )( 26211000 ) - ( .000 )( 26211000 ) = .0000 

Em =( .0420 + .0000 + .0000 )(2.2046 X 10·6)( 12326583.0 173.54396 ) = .0155 

------ Vanadium ------

Tmp = ( 1.515 )( 35011000 ) - ( .000 )( 35011000 ) = .5303 
Mf = ( .0000 - .0000 ) = .0000 
Mi = ( .000 )( 26211000 ) - ( .000 )( 26211000 ) = .0000 

Em=( .5303 + .0000 + .0000 )(2.2046 X 10·6)( 12326583.0 173.54396) = .1959 

------ Mercury ------

Tmp = ( .000 )( 35011000 ) - ( .000 )( 35011000 ) = .0000 
Mf = ( .0000 - .0000 ) = .0000 
Mi = ( .000 )( 26211000 ) - ( .000 )( 26211000 ) = .0000 

Em =( .0000 + .0000 + .0000 )(2.2046 X 10-6)( 12326583.0 /73.54396 ) = .0000 

Cadmium ------

Tmp = ( .444 )( 35011000)- ( .000 )( 350/1000) = .1554 
Mf = ( .0017 - .0018 ) = .0000 
Mi = ( .000 )( 262/1000 ) - ( .000 )( 262/1000 ) = .0000 

Em =C .1554 + .0000 + .0000 )(2.2046 X 10-6)( 12326583.0 /73.54396) = .0574 

Beryllium------

Tmp = ( .120 )( 350/1000 ) - ( .000 )( 350/1000 ) = .0420 
Mf = ( .0000 - .0000 ) = .0000 
Mi = ( .000 )( 262/1000 ) - ( .000 )( 26211000 ) = .0000 

Em =C .0420 + .0000 + .0000 )(2.2046 X 10-6)( 12326583.0 /73.54396 ) = .0155 

6. 1.10 



Emission Testing Services, Inc. 
P.O. Box 15075 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 2 

Baton Rouge, LA 70895 
504-925-8405 

dH 
Pbar 
Pstd 
Tm 
Tstd 
Vm 
Vmstd 
y 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Average pressure differential, meter orifice, in-H20 
- Barometric pressure at the sampling site, in Hg 
- standard absolute pressure, 29.92 in Hg 
- Average dry gas meter temperature, deg R 
- Standard absolute temperature, 528 deg R 
-'Volume of gas sample, actual dry ft3 
-Volume of gas sample, dry, Std. cond., DSCF 
- Dry gas meter calibration factor 

Tstd Pbar + dH/13.6 
Vmstd = Vm Y -------- ------------------

Tm Pstd 

( 528 ) ( 30.09 + (1.5333/13.6)) 
Vmstd = ( 83.015 ) ( .9768 ) (--------) (-----------------------) 

( 538. ) ( 29.92 ) 

Vmstd = 80.32143 

An 
Ps 
Qsd 
St 
Ts 
Vs 

- Cross-sectional area of nozzle, ft2 
- Absolute stack gas pressure, in Hg 
- Dry volumetric stack gas flow rate, dscfjhr 
- Total sampling time, min 
- Absolute stack gas temperature, deg R 
- Average stack gas velocity, ftjsec 

----- ISOKINETIC SAMPLING RATE -----

Ts Vmstd Pstd 100 
I = ----------------------------------

Tstd Vs An St Ps ( 60 ) ( 1-Bws ) 

( 771. ) ( 80.32143 ) ( 29.92 ) ( 100 ) 
I = ------------------------------------------------------

528 ( 71.9281) (.00024745) (120) (30.002) 60 (1- .0479) 

I = 95.90 

6.1.11 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 2 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Ep Particulate emission rate, lblhr 
Css - Concentration of particulate, grainiDSCF 
Ca -Particulate concentration, blank DI water, mgll 
Mf -Particulate catch on filter, mg 
Mn -Total particulate collected, mg 
Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml 

---- Solids, probe wash 

Mp =( Mp )-( Ca Vp ) =( 8.88} -(.000 ) ( 370.0 ) = 

Solids, filter ----

Mf = 5.2 

Total Solids collected ----

Mn = Mp + Mf 

= ( 8.880 )+( 5.2 ) = 14.080 

-------- CONCENTRATION and EMISSION RATE --------

Css = (MniVmstd) (0.01543 grainlmg) 

= ( 14.0801 80.32143) (0.01543) 

= .00270 

Ep = ( Mn ) ( 2.2046 X 10-6 lblmg ) ( Qsd ) 1 Vmstd 

8.880 

= ( 14.080) ( 2.2046 X 10-6 ) (13291232.0 ) I ( 80.32143 ) 

= 5.136 

6. 1. 12 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 2 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Bf -Metal content of blank filter, mg 
Bi - Metal concentration, blank impinger catch, mg/l 
Bp - Metal concentration, blank probe wash, mg/l 
Em - Metal emission rate, lb/hr 
Mf - Metal content of sample filter, mg 
Mi - Metal concentration, impinger sample mg/l 
Mp - Metal concentration, probe wash sample, mg/l 

' ' 

Qsd - Stack gas flow rate, dscf/hr 
Tmf - Total metal collected on filter, mg 
Tmi - Total metal collected in impinger sample, mg 
Tmp - Total metal collected in probe wash, mg 
Vi - Volume of impinger sample, ml 
Vmstd- Stack gas sample volume[ dscf 
Vp - Volume of probe wash, m 

Tmp = ( Mp Vp/1000 ) - ( Bp Vp/1000 ) 

Tmf = ( Mf - Bf ) 

Tmi = ( Mi Vi/1000 ) - ( Bi Vi/1000 ) 

Em = ( Tmp + Tmf + Tmi )( 2.2046 X 10-6 lb/mg)( Qsd I Vmstd) 

------ Nickel ------

Tmp = C 1.365 )( 370/1000 ) - ( .000 )( 370/1000 ) = .5051 
Mf = ( .0051 - .0052 ) = .0000 
Mi = ( .000 )( 271/1000 ) - ( .000 )( 271/1000 ) = .0000 

Em =C .5051 + .0000 + .0000 )(2.2046 X 10-6)( 13291232.0 /80.32143) .1842 

------ Chromium ------

Tmp = ( .090 )( 370/1000 ) - ( .000 )( 370/1000 ) = .0333 
Mf = C .OOOQ - .0000 ) = .0000 
Mi = ( .000 )( 271/1000 ) - C .000 )( 271/1000 ) = .0000 

Em =( .0333 + .0000 + .0000 )(2.2046 X 10·6)( 13291232.0 /80.32143 ) = .0121 

------ Vanadium ------

Tmp = ( 1.785 )( 370/1000 ) - ( .000 )( 370/1000 ) = .6605 
Mf = C .0000 - .0000 ) = .0000 
Mi = ( .000 )( 271/1000 ) - ( .000 )( 271/1000 ) = .0000 

Em =( .6605 + .0000 + .0000 )(2.2046 X 10-6)( 13291232.0 /80.32143 ) = .2409 

------ Mercury ------

Tmp = ( .000 )( 370/1000 ) - ( .000 )( 370/1000 ) = .0000 
Mf = ( .0000 - .0000 ) = .0000 
Mi = ( .000 )( 271/1000 ) - ( .000 )( 271/1000 ) = .0000 

Em =( .0000 + .0000 + .0000 )(2.2046 X 10·6)( 13291232.0 /80.32143 ) = .0000 

------ Cadmium ------

Tmp = ( .527 )( 370/1000)- ( .000 )( 370/1000) = .1948 
Mf = ( .0016 - .0018 ) = .0000 
Mi = ( .000 )( 271/1000 ) - ( .000 )( 271/1000 ) = .0000 

Em=< .1948 + .0000 + .0000 )(2.2046 X 10-6)( 13291232.0 /80.32143 ) = .0711 

------ Beryllium --·---

Tmp = ( .075 )( 370/1000 ) - ( .000 )( 370/1000 ) = .0278 
Mf = ( .0000 - .0000 ) = .0000 
Mf = ( .000 )( 271/1000 ) - ( .000 }( 271/1000 ) = .0000 

Em =( .0278 + .0000 + .0000 )(2.2046 X 10-6)( 13291232.0 /80.32143 ) .0101 

6. 1. 13 



Emission Testing Services, Inc. 
P.O. Box 15075 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 3 

Baton Rouge, LA 70895 
504-925-8405 

dH 
Pbar 
Pstd 
Tm 
Tstd 
Vm 
Vmstd 
y 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

- Average pressure differential, meter orifice, in-H20 
- Barometric pressure at the sampling site, in Hg 
- Standard absolute pressure, 29.92 in Hg 
- Average dry gas meter temperature, deg R 
- Standard absolute temperature, 528 deg R 
-'Volume of gas sample, actual dry ft3 
-Volume of gas sample, dry, Std. cond., DSCF 
- Dry gas meter calibration factor 

Tstd Pbar + dH/13.6 
Vmstd = Vm Y -------- ------------------

Tm Pstd 

( 528 ) ( 30.09 + (1.5500/13.~)) 
Vmstd = ( 84.752 ) ( .9768 ) (--------) (-----------------------) 

( 543. ) ( 29.92 ) 

Vmstd = 81.25662 

An 
Ps 
Qsd 
St 
Ts 
Vs 

- Cross-sectional area of nozzle, ft2 
- Absolute stack gas pressure, in Hg 
- Dry volumetric stack gas flow rate, dscfjhr 
- Total sampling time, min 
- Absolute stack gas temperature, deg R 
- Average stack gas velocity, ftjsec 

----- ISOKINETIC SAMPLING RATE -----

Ts Vmstd Pstd 100 
I = ----------------------------------

Tstd Vs An St Ps ( 60 ) ( 1-Bws ) 

774. ) ( 81.25662 ) ( 29.92 ) ( 100 ) 
I = ------------------------------------------------------

528 ( 72.3477) (.00024745) (120) (29.994) 60 (1- .0468) 

I = 96.66 

6. 1. 14 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER lA 
Testing Date : 11- 5-92 
Run : 3 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Ep - Particulate emission rate, lblhr 
Css - Concentration of particulate, grainiDSCF 
Ca -Particulate concentration, blank DI water, mgll 
Mf -Particulate catch on filter, mg 
Mn -Total particulate collected, mg 
Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml 

---- Solids, probe wash 

Mp =( Mp )-( Ca Vp ) =( 5.60) -(.000 ) ( 200.0 ) = 

Solids, filter ----

Mf = 3.3 

Total Solids collected ----

Mn = Mp + Mf 

= ( 5.600 )+( 3.1 ) = 8.700 

-------- CONCENTRATION and EMISSION RATE --------

Css = (MniVmstd) (0.01543 grainlmg) 

= ( 8.7001 81.25662) (0.01543) 

= .00165 

Ep = Mn ) ( 2.2046 X 10-6 lblmg ) ( Qsd ) 1 Vmstd 

5.600 

= ( 8. 700) ( 2. 2046 X 10-6 ) ( 13341351.0 ) I ( 81.25662 ) 

= 3.149 

6. 1. 15 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 3 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Bf • Metal content of blank filter, mg 
Bi • Metal concentration, blank lmpinger catch, mg/l 
Bp • Metal concentration, blank probe wash, mg/l 
Em · Metal emission rate, lb/hr 
Mf • Metal content of sample filter, mg 
Mi · Metal concentration, impinger sample mg/l 
Mp • Metal concentration, probe wash sample, mg/l 

. ' 

Qsd · Stack gas flow rate, dscf/hr 
Tmf · Total metal collected on filter, mg 
Tmi • Total metal collected In lmplnger sample, mg 
Tmp · Total metal collected in probe wash, mg 
Vi · Volume of impinger sample, ml 
Vmstd· Stack gas sample volume[ dscf 
Vp · Volume of probe wash, m 

Tmp = ( Mp Vp/1000 ) · ( Bp Vp/1000 ) 

Tmf = ( Mf · Bf ) 

Tmi = ( Mi Vi/1000 ) · ( Bi Vi/1000 ) 

Em = ( Tmp + Tmf + Tmi )( 2.2046 X 10·6 lb/mg)( Qsd I Vmstd) 

·•·•·· Nickel ·•···• 

Tmp = ( 1.470 )( 400/1000 ) · ( .000 )( 400/1000 ) = .5880 
Mf = ( .0057 · .0052 ) • .0005 
Mi = ( .000 )( 363/1000 > · ( .000 )( 363/1000 ) = .0000 

Em =C .5880 + .0005 + .0000 )(2.2046 X 10·6)( 13341351.0 /81.25662 ) = .2130 

•••··· Chromium ······ 

Tmp = ( .000 )( 400/1000 ) · ( .000 )( 400/1000 ) = .0000 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 363/1000 ) • ( .000 )( 363/1000 ) = .0000 

Em=( .0000 + .0000 + .0000 )(2.2046 X 10-6)( 13341351.0 /81.25662 ) = .0000 

··•••· Vanadium ······ 

Tmp = ( 1.125 )( 400/1000 ) · ( .000 )( 400/1000 ) = .4500 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 363/1000 ) · ( .000 )( 363/1000 ) = .0000 

Em=( .4500 + .0000 + .0000 )(2.2046 X 10·6)( 13341351.0/81.25662) = .1629 

··•••• Mercury ···••· 

Tmp = ( .000 )( 400/1000 ) · ( .000 )( 400/1000 ) = .0000 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 363/1000 ) · ( .000 )( 363/1000 ) = .0000 

Em=( .0000 + .0000 + .0000 )(2.2046 X 10·6)( 13341351.0 /81.25662 ) = .0000 

••••·· Cadmium ····•· 

Tmp = ( .528 )( 400/1000 ) • ( .000 )( 400/1000 ) = .2112 
Mf = ( .0019 • .0018 ) = .0001 
Mi = ( .000 )( 363/1000 ) • ( .000 )( 363/1000 ) = .0000 

Em=( .2112 + .0001 + .0000 )(2.2046 X 10·6)( 13341351.0 /81.25662 ) = .0765 

•••··· Beryllium --···· 

Tmp = ( .105 )( 400/1000 ) • C .000 )( 400/1000 ) = .0420 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 363/1000 ) · ( .000 )( 363/1000 ) = .0000 

Em=( .0420 + .0000 + .0000 )(2.2046 X 10·6)( 13341351.0 /81.25662 ) = .0152 

6.1.16 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 - 3 

ES02 
S02ms 
F 
Qsd 

ES02 

SULFUR DIOXIDE EMISSION RATE 

Sulfur dioxide emission rate, lb/hr 
- 502 concentration as measured, PPM 
- ( 1.66281 X 10-7 lb S02/ft3 ) / ( PPM ) 
- stack gas flow rate, dscfjhr 

= ( S02ms ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ES02 = ( 154.10 ) ( 1. 66281 X 10-7 ) ( 12326580.0 

-------- RUN 2 --------
ES02 = ( 157.70 ) ( 1. 66281 X 10-7 ) ( 13291230.0 

-------- RUN 3 --------
ES02 = ( 173.00 ) ( 1.66281 X 10-7 ) ( 13341350.0 

6.1.17 

) = 315.855 

= 348.530 

= 383.785 



--------

Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 - 3 

OXIDES OF NITROGEN EMISSION RATE 

ENOX - NOX emission rate as N02, lbfhr 
F 
NOXmsc 
Qsd 

- N02 
- NOX 
- Dry 

factor, 1.1948 X 10-7 (lb/ft3)/ PPM 
concentration as measured, PPM 
volumetric stack gas flow rate, DSCF/hr 

ENOX = ( NOXmsc ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ENOX = ( 71.20 ) ( 1.1948 X 10-7 ) ( 12326580.0) = 104.862 

-------- RUN 2 --------
ENOX = ( 86.00 ) ( 1.1948 X 10-7 ) ( 13291230.0) = 136.571 

-------- RUN 3 --------
ENOX = ( 87.80 ) ( 1. 1948 X 10-7 ) ( 13341350.0) = 139.955 
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Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 - 3 

CARBON MONOXIDE EMISSION RATE 

ECO Carbon Monoxide Emission Rate - Lb/Hr 
F -co conv. factor, 7.2727 X 10-8 (lb/ft3)/(PPM) 
corns - Concentration of carbon monoxide - PPM 
Qsd - Dry volumetric stack gas flow rate, DSCF/Hr 

. \ 

ECO = ( COrns ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ECO = ( 12.50 ) ( 7.2727 X 10-8 ) ( 12326580.0 = 11.206 

-------- RUN 2 --------
ECO = ( 10.40 ) ( 7.2727 X 10-8 ) ( 13291230.0 ) = 10.053 

-------- RUN 3 --------
ECO = ( 9.80 ) ( 7.2727 X 10-8 ) ( 13341350.0 ) = 9.509 
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ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CLIENT ___ --LJ,fo~--J c.LS~£....J.,.o£:.w:V ____________ _ DATE S" If/Ill 9). 

SOURCE ID -----"&=-=-tu:....:./_,.r.'--'~=--~~__.1.__ _______ _ RUN NO __ ~/ ______ _ 

oPERAToR ___ SV~co<.lo"-....,..I..L-...... L .... ~-s..wiL.IItrf"-~--------

' Sample 
Time 

(min.) 

t.t~n (iNS2 

INITIAL CALIBRATION 

SET I Po.vj.fiD.V~ cc/min 

SET 2 .ll-2.fj:l3.oj~D t:; cc/min 

SET 3 .P$l.q!.oa.qp.3 cc/min 

FINAL CALIBRATION 

SET I t'i-tJ/tf·flf. 0 cc/min 

S~T 2 A2. t.)goJj.JfJ, 7 cc/min 

SET 3 .PD.oj.?G¥.t.f.:!L cc/min 

BAG SAMPLE 

Time: to -- --
Total 

COMMENTS: 

Barometric Ambient Pump 
Pressure Temperature vacuum 

OF (in. Hg) 

) I 

SiAl&- E>t;~s

~\op t1D~ 
- 9"· 0'1)1 

Lf'gO MIN 

6.1.20 

(in. Hg) 

tG./"0 P211 

SAMPLE I.D. 

LOT NUMBER S.J•l.A t+ l.a.5._~ 

<!,tie£( .'*I ~o 
SAMPLE 1) ~lr St-TA 

SAMPLE 2) I(J-SI-T& 

SAMPLE 3) ~-SI-Ie! --· ----

SAMPLE 4) t?l-}:l-TA 

SAMPLE 5) __ g_{.:-_s') - ra__ 

SAMPLE 6) -~1- :)!1 -=-~ 

SAMI'I.E 7) .ti-S3-TA -·•• ••••-•••••w--· w •• , -, 0 , 

SAMPLE 8) . ___ RI-S3 -T~---

SAMI'I.H 9) ____ lf.,=£1.=~-- . 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lb/hr PPM -Concentration, PPM 
-sample flow rate, ccfmin sw 

swb 
-sample collected, ug 

-Sample time, min -sample blank, ug 
-Temp standard, 528 deg R Ta 

Pbar 
-Ambient temp, deg R 

-Std atm press., 29.92 in.Hg -Baro press., in.Hg 
-~ample volume, std cc 
-Vblumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-conver. factor, ugfcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( St ) ( Tstd/Ta ) ( Pbar/Pstd ) 

Er = ((Sw- Swb) /Deff Vstd) (6.242725 X 10-5 lb ccfft3 ug) (Qsd) 

PPM= ((Sw- Swb) /Deff Vstd) (Fe) 

----- RUN 1, set 1 ----- Qsd = 12986389.0( 1 ) 

Vstd =( 19.683 ) ( 480.0 ) ( 528/ 517.) ( 30.09/ 29.92 )= 9703.845 

compound sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 

(1) Flow rate is the average of test Runs 1 - 3. 
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Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER lA 
Testing Date : 11- 5-92 
Run : 1 

ORGANIC EMISSIONS 

----- RUN 1, set 2 ----- Qsd = 12986389.o{l) 

v s td = { 2 1. 7 3 3 ) ( 4 8 o • o ) ( 52 8 1 511 . > < 3 o • o 9 1 2 9 • 9 2 ) = 1 o 1 14 • 3 2 1 

compound 
1 

Benzene 

Ethyl Benzene 

Toluene 

Xylene 

Napthalene 

sw 

----- RUN 1, set 3 

swb 

nd nd 

nd nd 

nd nd 

nd nd 

nd nd 

Deff MW PPM Er 

.880 78.117 nd nd 

.900 106.172 nd nd 

.910 92.144 nd nd 

.880 106.172 nd nd 

.855 128.179 nd nd 

Qsd = 12986389.0( 1 ) 

v s td = ( 21. 117 ) ( 4 8 o • o ) ( 52 8 1 511 . ) ( 3 o . o 9 1 2 9 • 9 2 ) = 1 o 4 1 o . 6 4 o 

Compound sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92. 144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 

(1) Flow rate is the average of test Runs 1 - 3. 
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ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CLIENT __ -#.AJ~:C-.::S::;..,(!.c..:()"'----------- DATE s= /f!(J fl tf ,.l 

SOURCE ID __ .~~:B:::...:...~~~~..z:tf...;.;:'/l!;:__zj_..L,j ________ _ RUN NO _....o::;.2_,__ __ _ 

OPERATOR ---=5:::........:;:.~...:;.().LJ7[:.....__jtl..c.JHSIIC..=<I:),~~'-+--------

, 
Sample 

Time 
(min.) 

{.;20 aH£ll 

INITIAL CALIBRATION 

SET 1 ~o.r/aD.t.,}.Po.f6cc/min 
r ' 

SET 2 _____ cc/min 

SET 3 _____ cc/min 

FINAL CALIBRATION 

SET 1 R. qn.Gpiicc/min 

SET 2 cc/min -----
SET 3 _____ cc/min 

BAG SAMPLE 

Time: to ---- ---
Totul 

COMMENTS: 

Barometric Ambient 
Pressure Temperature 
(in. Hg) OF 

SAMPLE l.D. 

JtMtr LOT NUMBER 

S+A~+ OC\SS"" 

Sl-op l/55 SAMPLE 1) 

SAMPLE 2) 

SAMPLE 3) 

SAMPLE 4) 

SAMPLE 5) 

SAMPLE 6) 

SAMPLE 7) 

SAMPLE 8) 

SAMPLE 9) 

6.1.23 

Pump 
Vacuum 
(in. Hg) 

SlJ,,A 0uq~ -{I_J:J.~~. i~O 

f::J-SI- TA 

t. ::.l -SI -TB 

~ :2-SI-Tt, 



C1"1 . 
1-' . 
,::.. 

CROSS SEC ... -~Al SCHEMAnC OF STACK 

TRAVERSE POINT LAYOUT 

T 
ETS ·-

FIELD DATA, METHOD(S) _--~.1_·-_5""------
i. 

0 
/Jt5Lo Sf- /2-o.o 

J( PLJ.NT SAMPLE BOX NO. STACK DIAMETER. ln. 

>(_ OATE f{. 5'~~ METER BOX NO. /~2 PfTOT lUBE NO. p- {. 0 - 3 
~)c. X.. xxx 1-

LOCAnON W(?$ + (cJ-.e_ {p._ ' AMBIENT TEMPERATURE 51?:> 0 (). ~{'!, PITOT FAc:TOR 

OPERATOR Dl4 rnoA.J [A.)(")op BAROMETRIC PRESSURE 3 0 · 0 J METER 6 He -I-· 'iFJ fltt / ~ DRl•W l\RROW 
X 

NOP.'!'H sTAcx No. rS,Q·, IR r tt I ;9o] ?;.q,(o~ )'< 

+ 
FILTER TARE wt mg D.G.M.C. FACTOR 

)' 
'2- o.z..t3o ;. zt-z., RUN NO. NOZ!!...: DIAMETER. in. KFACTOR 

r+- ; 

-+ 9<;"ttt-.o<ot!:fB , ... 

~) 

PRESSURE 

l . DIFFaiENTlAL 
I eM PERATURE ACROSS GAS SAMPLE TEMPERATURE 

OFGAS I ORIFICE 
AT DRY GAS MEieR L.5AVING PUMP METER 

TRAV:?.SE SAMPIJNG STATIC STACK VELOCITY (6Hl GAS SAMPLE SAMP!..E BOX CONDENSER OR VACUUM 

I ?Olhl TIME :::;;:ssuRE. TEMP HEAD ln.. H.O VOLUME l INL:I I QlJTl..E'j 'TEMPERATURE L.ASi IMPJNGER lr-Hg I 
I NUMES (9}. min. pn.H20J I (is). •;= 

I ([)Fs) I 1,.1'6F;1 ACTIJAL D-:SiRED {Vm), ft:l (lrmn), •F (Tmout). •F •F . F pau;e ! 
I I . I . . .. - . -

I -z-2- I 4-o 
I -f-0 

I ?-
I </-Z 

I 
I 
I 

AVERAGE 

COMMENTS.: 

lc:lz 02 ·1 co 1 N2 PRE-L!:U: c:m:::K GOOD @ c_i) /R t: &:r. , n/~ L, 
1 IJf".v 5". II I POS".!'-LEJUC CHE::X GOOD ll C.0 ll'f 2 ¢-f. . o o t c~-:1 C l"' 

t'j) /R M" &i". , n/<;;'0<-"" 1/H, ,._) 
...... 

2 I I I 
3 I I I I 

" I I I I 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 2 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lbjhr PPM -Concentration, PPM 
-sample flow rate, ccjmin sw 

Swb 
Ta 
Pbar 

-sample collected, ug 
-Sample time, min -sample blank, ug 
-Temp standard, 528 deg R -Ambient temp, deg R 
-Std atm press., 29.92 in.Hg -Baro press., in.Hg 
-~ample volume, std cc 
-Vblumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-conver. factor, ugjcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( St ) ( Tstd/Ta ) ( PbarjPstd ) 

Er = ((Sw- Swb) /Deff Vstd) (6.242725 X 10-5 lb ccjft3 ug) (Qsd) 

PPM= ((Sw- Swb) /Deff Vstd) (Fe) 

----- RUN 2 ----- Qsd = 12326583.0( 1 ) 

Vstd =( 19.633 ) ( 120.0 ) ( 528/ 517.) ( 30.09/ 29.92 )= 2419.799 

Compound sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 

(1) Flow rate from test Run 1. 
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ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CUENT_ ...... AJL.W...!..=/S::....:l!IIIIIUoo[O _____________ _ 

SOURCE ID __ _._§--=O.:....;J/-=t:'-'-lt-..;;..___-z:J__,__/ -------

OPERATOR __ _.S~C!....;;:..t!7(...o.L-JL...,I:/S'"'-=L.Obt'"-1Yf---------

DATE $" /t)O cJ t; l 

RUN NO __ ~~~------

' sample 
Time 

(min.) 

,~o ?!He~) 

INITIAL CALIBRATION 

SET 1 pQjb:J.~/:¥J.~Imin 
( ' 

SET 2 cc/min --------
SET 3 ---------- cc/min 

FINAL CALIBRATION 

SET I /'i" {hY)£( cc/min 

SET 2 cc/min 

SET 3 --------- cc/min 

BAG SAMPLE 

Time: tn -------- ------

Totul 

COMMENTS: 

Barometric Ambient Pump 
Pressure Temperature Vacuum 
(in. Hg) OF (in. Hg) 

SAMPLE I.D. 

LOT NUMBER • s~.,A IJ li'i 

f!..l'fAfl· Jil ~0 

S-\.op I 255 
SAMPLE I) 23 -&I-TA 

SAMPLE 2) ~4-SI- Ttl 

SAMPLE 3) te~- Sl- T(.. ----------

SAMPLE 4) 

SAMPLE 5) 

SAMPLE 6) --·-

SAMPLE 7) 

SAMPLE 8) 

SAMPLE 9) 

6.1.25 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 3 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lb/hr PPM -concentration, PPM 
-Sample flow rate, ccfmin sw 

Swb 
Ta 
Pbar 

-sample collected, ug 
-sample time, min -sample blank, ug 
-Temp standard, 528 deg R -Ambient temp, deg R 
-Std atm press., 29.92 in.Hg -Baro press., in.Hg 
-~ample volume, std cc 
-Vblumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-Conver. factor, ugjcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( St ) ( Tstd/Ta ) ( PbarjPstd ) 

Er = ((Sw- Swb) /Deff Vstd) (6.242725 X 10-5 lb ccjft3 ug) (Qsd) 

PPM= ((Sw- Swb) /Deff Vstd) (Fe) 

----- RUN 3 ----- Qsd = 12326583.0( 1 ) 

Vstd =( 20.417 ) ( 180.0 ) ( 528/ 517.) ( 30.09/ 29.92 )= 3774.517 

Compound sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 

(1) Flow rate is from test Run 1. 
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ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CLJENT __ ..LA.W'..L..'w.S..xt'D..x;...__ ___________ _ DATE s=AJou 'i"-

SOURCEID __ ~~~O~/~~~~~--~~~---------------- RUN NO __ '-....... / ___ _ 

OPERATOR ____ ~$~~-~~~t~gs.~J~e+t----------------

\ 

Sample 
Time 

(min.) 

INITIAL CALIBRATION 

SET 1 ~. P)Pp. t/~"0 cc/min 

SET 2 -----cc/min 

SET 3 _____ cc/min 

FINAL CALIBRATION 

SET I "1~,_! '""';" 
SET 2 cc/min 

SET 3 cc/min 

llAG SAMPLE 

Tim~: ____ to---· 

Tntul 

COMMENTS: 

\f'I'JMMS\AO~Ut·'l"'l 

Barometric Ambient Pump 
Pressure Temperature Vacuum 
(in. Hg) OF (in. Hg) 

s)o ~-tl 

SAMPLE J.D. 

TiM~ 

s+~tt~ 11 )i 

L<ll' NUMBER ~,)•GA di.J'J" 

(! tf.Ail • '#J :> o 

s-l.of> ;z5i SAMPLE I) £"/-S}- TA 

SAMPLE 2) ~ ,, .. .SI- TB 

SAMPLE 3) fl'L': S}_-: _ _!~_ 

SAMPLE 4) 

SAMPLE 5) 

SAMPLE 6) 

SAMPLE 7) 

SAMPLE 8) 

SAMPLE 9) 
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Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 4 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lb/hr PPM -concentration, PPM 
-sample flow rate, ccfmin sw 

Swb 
Ta 
Pbar 

-Sample collected, ug 
-Sample time, min -Sample blank, ug 
-Temp standard, 528 deg R -Ambient temp, deg R 
-std atm press., 29.92 in.Hg -Bare press., in.Hg 
-sample volume, std cc 
-Volumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-conver. factor, ugjcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( St ) ( Tstd/Ta } ( PbarjPstd } 

Er = ((Sw- Swb) /Deff Vstd) (6.242725 X 10-5 lb ccjft3 ug) (Qsd} 

PPM= ((Sw- Swb) /Deff Vstd) (Fe} 

----- RUN 4 ----- Qsd = 12326583.0( 1 } 

Vstd =( 19.450 } ( 60.00 } ( 528/ 517.) ( 30.09/ 29.92 }= 1198.602 

Compound Sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 

(1) Flow rate is from test Run 1. 
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Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run No. : 1 - 3 
FUEL : Petroleum Coke 

FUEL F FACTOR CALCULATIONS 

Fe • Carbon F factor, dscfiMM Btu 
Fd • Dry F factor, dscfiMM Btu 
XH2 • Hydrogdn in fuel, (including H20), weight X 
XC · Carbon in fuel, weight X 
XS · Sulfur in fuel, weight X 
XN2 · Nitrogen in fuel, weight X 
X02 · Oxygen in fuel, (including H20), weight X 
K • Conversion factor, 1,000,000 BtuiMM Btu 
Khd · 3.64 Cscfllb) I X 
Kc · 1.53 Cscfllb) 1 X 
Kcc · 0.321 (scfllb) 1 X 
Ks • 0.57 (scfllb) I X 
Kn • 0.14 (scfllb) 1 X 
Ko · 0.46 (scfllb) 1 X 
GCV · Gross calorific value of the fuel, Btullb 

Fd = K [ (Khd)CXH2) + (Kc)(XC) + 

(Ks)(XS) + (Kn)CXN2) + (Ko)(X02) l I GCV 

= ( 1,000,000 ) [ ( 3.64 )( 3.80 ) + 

( 1.53 )( 79.98) + 

( 0.57 )( 4.54 ) + 

( 0.14 )( 1.70 ) . 
C 0.46 >< 9.35 > I C 15440 ) 

= 8725.8 

Fe = K [ (Kcc)(XC) l I GCV 

= C 1,000,000 ) [ C 0.321 )( 79.98 ) l I 15440 

= 1662.8 
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Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 1A 
Testing Date : 11- 5-92 
Run No. : 1 - 3 
FUEL : Petroleum Coke 

DETERMINATION of OVERALL REDUCTION in 
POTENTIAL SULFUR DIOXIDE EMISSIONS 

Cd - S02 concentration, PPMv dry 
Eai - Average S02 emission rate into control device (inlet), lbiMM Btu 
Eao - Ave~age S02 emission rate from control device (outlet), lbiMM Btu 
Fd - Dry ''F" factor, dscfl MM Btu 
f - Conversion factor, S02, 1.660 X 10-7 lblscf 1 PPMv 
GCV - Gross calorific value of the fuel, Btullb 
K - Constant, 2 X 10+4 lb-Btul X-MM Btu 
02 - 02 concentration, vol X dry 
XRg Control device removal efficiency, X 
XS - Sulfur in fuel, weight X 

Eai = K ( XS I GCV ) 

Eao = ( Cd f ) Fd [ 20.9 I ( 20.9 - 02 )] 

XRg = ( 100 ) [ 1 - ( Eao I Eai )] 

-------- Run 1 --------

Eai = ( 2 X 10+4 )( 4.54 I 15440 ) = 5.88083 

Eao = ( 154.1 )( 1.660 X 10·7 )( 8725.8 )[ 20.9 I C 20.9- 4.9 )] 

= .29157 

XRg = ( 100 ) 1 - C .29157 I 5.88083 >l = 95.04 

-------- Run 2 --------

Eai = ( 2 X 10+4 )( 4.54 I 15440 ) = 5.88083 

Eao = ( 157.7 )( 1.660 X 10-7 )( 8725.8 )[ 20.9 I C 20.9- 4.8 )] 

= .29653 

XRg = C 100 ) 1 - C .29653 I 5.88083 >l 94.96 

-------- Run 3 --------

Eai = ( 2 X 10+4 )( 4.54 I 15440 ) = 5.88083 

Eao = ( 173.0 )( 1.660 X 10-7 )( 8725.8 )[ 20.9 I ( 20.9- 4.8 )] 

II .32530 

XRg = ( 100 > [ 1 - C .32530 I 5.88083 )l = 94.47 

6.1.30 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 1A 
Testing Date : 11- 5-92 
Run : 1 - 3 

TOTAL HYDROCARBONS EMISSION RATE 

ETHC 
F 
THCms 
Qsd 

- Total hydrocarbons emission rate as C3H8, lb/hr 
- C3H8 conv. factor, 1.1446 X 10-7 lb/ft3 1 PPM 
- THC concentration as measured, PPM 
- Dry volumetric stack gas flow rate, DSCF/hr 

ETHC = ( THCms ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ETHC = ( .40 ) ( 1.1446 X 10-7 ) ( 12326580.0 ) = 

-------- RUN 2 --------
ETHC = ( .60 ) ( 1.1446 X 10-7 ) ( 13291230.0 ) = 

-------- RUN 3 --------
ETHC = ( .60 ) ( 1.1446 X 10-7 ) ( 13341350.0 ) = 

6.1.31 

.564 

.913 

.916 



Test analyzer response, Method 3A, 6C, 7E, 10, and 25A, was recorded by a computer 

data acquisition system. One minute average data were printed as recorded and served as a 

hardcopy record of the test data. Presented on the following pages are the computer printouts 

of the test data. 

Each test analyzer was calibrated before and after each test run by challenging the analyzer 

with a set of certified calibration gases. Analyzer response was recorded by a computer data 

acquisition system. Calibration data sheets were manually completed as the calibrations were 

performed serving as a hardcopy record of the calibration. Calibration results were taken 

directly from the computer to avoid any data system bias. Analyzer calibration data sheets are 

presented following the test data printouts. 

6.2.1 



NISCO 
UNIT 1 

RUN- #1 

DATE: 11105/92 

PAGE 1 OF2 

ETS 
EMISSION TESTING SERVICES, INC. 

TIME CO-PPM NOX-PPM 02-X THC·PPM S02·PPM TIME CO-PPM NOX-PPM 02-X THC·PPM S02-PPM 

09:56:37 12.4 
09:57:37 12.4 
09:58:37 12.5 
09:59:37 12.5 
10:00:37 1.2.3 
10:01:37 12.4 
10:02:37 12.4 
10:03:37 12.4 
10:04:37 12.4 
10:05:37 12.3 
10:06:38 12.3 
10:07:38 12.3 
10:08:38 12.3 
10:09:38 12.2 
10:10:38 12.2 
10:11:38 12.2 
10:12:38 12.1 
10:13:38 12.2 
10:14:38 12.1 
10:15:38 12.1 
10:16:38 12.1 
10:17:38 12.2 
10:18:38 12.2 
10:19:39 12.0 
10:20:39 12.0 
10:21:39 12.1 
10:22:39 12.1 
10:23:39 12.1 
10:24:39 12.1 
10:25:39 12.2 

66.5 4.9 0.4 
65.4 5.1 0.4 
66.1 5.0 0.4 
67.9 4.9 0.4 
69.4 5.0 0.4 
68.9 5.1 0.4 
68.7 5.0 0.4 
68.7 5.0 0.4 
69.4 5.1 0.4 
69.4 5.1 0.4 
67.7 5.0 0.4 
68.9 4.9 0.4 
68.2 5.1 0.4 
68.8 5.0 0.4 
69.9 5.0 0.4 
69.6 5.0 0.4 
68.3 5.0 0.4 
68.1 5.0 0.4 
67.9 5.0 0.4 
68.7 5.0 0.4 
69.4 5.0 0.4 
69.4 5.0 0.4 
69.4 4.9 0.4 
70.3 4.9 0.4 
69.6 5.0 0.4 
71.2 5.0 0.4 
70.1 5.0 0.4 
70.7 5.0 0.4 
69.9 5.1 0.4 
69.0 5.1 0.4 

168.4 
169.2 
164.7 
165.7 
166.7 
165.7 
164.2 
163.7 
164.2 
162.7 
162.4 
160.7 
155.5 
155.0 
157.7 
154.5 
151.2 
150.7 
151.7 
153.5 
154.5 
155.7 
156.9 
156.2 
156.7 
155.5 
156.9 
158.7 
158.2 
154.2 

6. 2. 2 

10:26:39 12.2 
10:27:39 12.2 
10:28:39 12.1 
10:29:39 12.1 
10:30:39 12.1 
10:31:39 12.1 
10:32:39 12.1 
10:33:39 12.0 
10:34:39 12.1 
10:35:39 12.0 
10:36:39 12.1 
10:37:39 12.2 
10:38:39 12.2 
10:39:40 12.2 
10:40:40 12.2 
10:41:40 12.2 
10:42:40 12.5 
10:43:40 12.5 
10:44:40 12.6 
10:45:40 12.5 
10:46:40 12.4 
10:47:40 12.4 
10:48:40 12.4 
10:49:40 12.5 
10:50:40 12.5 
10:51:40 12.5 
10:52:40 12.4 
10:53:40 12.2 
10:54:40 12.3 
10:55:40 12.4 

69.1 5.0 0.4 
67.6 5.0 0.4 
68.3 4.9 0.4 
70.2 5.1 0.4 
70.0 5.1 0.4 
70.8 5.1 0.4 
70.9 4.9 0.4 
72.5 5.0 0.4 
71.3 5.2 0.4 
72.5 5.0 0.4 
75.0 5.1 0.4 
73.7 5.3 0.4 
73.3 5.3 0.4 
74.5 5.3 0.4 
76.0 5.5 0.4 
73.9 5.5 0.4 
73.7 5.4 0.4 
73.8 5.6 0.4 
74.3 5.6 0.4 
73.5 5.5 0.4 
73.1 5.4 0.4 
70.3 5.2 0.4 
68.4 5.2 0.4 
67.7 5.0 0.4 
68.3 5.0 0.4 
66.0 5.1 0.4 
66.1 4.9 0.4 
66.5 4.7 0.4 
68.4 4.8 0.4 
70.0 4.8 0.4 

153.5 
155.7 
158.4 
159.7 
158.9 
157.7 
157.2 
155.7 
151.0 
152.0 
153.5 
153.7 
151.0 
152.5 
152.7 
150.5 
149.2 
148.5 
146.0 
146.5 
149.7 
152.2 
154.5 
156.7 
157.7 
155.5 
154.2 
158.7 
162.4 
160.7 



NISCO 

UNIT 1 

RUN- #1 

DATE: 11/05/92 

PAGE20F2 

ETS 
EMISSION TESTING SERVICES, INC. 

TIME CO-PPM NOX·PPM 02-X THC·PPM S02-PPM TIME CO-PPM NOX·PPM 02-X THC·PPM S02·PPM 

10:56:40 12.4 
10:57:41 12.4 
10:58:41 12.3 
10:59:41 12.2 
11:00:41 12.3 
11:01:41 12.2 
11:02:41 12.2 
11:03:41 12.2 
11:04:41 12.1 
11:05:41 12.3 
11:06:41 12.1 
11:07:41 12.1 
11:08:41 12.0 
11:09:41 12.1 
11:10:41 12.1 
11:11:41 12.1 
11:12:41 12.3 
11:13:41 12.1 
11:14:41 12.1 
11:15:41 12.2 
11:16:41 12.1 
11:17:41 12.1 
11:18:41 12.4 
11:19:42 12.5 
11:20:42 12.6 
11:21:42 12.6 
11:22:42 12.8 
11:23:42 12.7 
11:24:42 12.9 
11:25:42 12.8 

69.1 4.8 0.4 
70.2 4.7 0.4 
70.9 4.6 0.4 
71.5 4.7 0.4 
72.3 4.7 0.4 
72.3 4.7 0.4 
73.9 4.8 0.4 
73.9 4.8 0.4 
73.5 4.8 0.4 
73.3 4.8 0.4 
73.3 4.8 0.4 
74.1 4.8 0.4 
76.1 5.0 0.4 
76.3 5.0 0.4 
74.9 4.8 0.4 
76.2 4.8 0.4 
76.3 5.0 0.4 
76.1 4.9 0.4 
76.5 4.9 0.4 
75.1 5.1 0.4 
78.4 4.9 0.4 
80.7 4.9 0.4 
80.2 5.0 0.4 
78.7 5.0 0.4 
78.3 5.2 0.5 
76.8 5.2 0.4 
74.8 5.1 0.5 
74.8 5.1 0.5 
72.7 5.1 0.5 
71.9 4.9 0.5 

155.9 
155.9 
155.0 
152.0 
149.7 
150.7 
147.5 
147.0 
148.2 
149.5 
149.2 
152.0 
149.7 
150.0 
148.5 
149.7 
149.5 
149.0 
151.5 
150.7 
148.5 
149.0 
147.5 
148.0 
148.2 
147.5 
143.7 
143.7 
141.8 
143.0 

6.2.3 

11:26:42 12.7 
11:27:42 12.7 
11:28:42 12.8 
11:29:42 12.8 
11:30:42 12.8 
11:31:42 12.8 
11:32:42 12.8 
11:33:42 12.8 
11:34:42 12.7 
11:35:42 12.8 
11:36:42 12.9 
11:37:43 12.8 
11:38:43 12.8 
11:39:43 13.0 
11:40:43 12.9 
11:41:43 12.9 
11:42:43 12.8 
11:43:43 13.0 
11:44:43 13.0 
11:45:43 12.9 
11:46:43 13.1 
11:47:43 13.0 
11:48:43 13.2 
11:49:43 13.3 
11:50:43 13.4 
11:51:43 13.5 
11:52:44 13.5 
11:53:44 13.6 
11:54:44 13.4 
11:55:44 13.4 

AVG CONC 12.5 

72.3 4.9 0.4 
70.9 4.8 0.5 
70.3 4.9 0.5 
68.9 4.9 0.5 
69.1 4.7 0.5 
67.9 4.6 0.5 
67.3 4.5 0.5 
67.5 4.7 0.5 
66.8 4.7 0.5 
67.1 4.7 0.5 
68.9 4.7 0.5 
68.8 4.6 0.4 
67.7 4.5 0.4 
67.7 4.6 0.4 
68.7 4.6 0.5 
69.6 4.7 0.4 
70.3 4.6 0.4 
72.7 4.7 0.5 
71.2 4.7 0.4 
70.3 4.6 0.5 
70.3 4.6 0.5 
70.2 4.7 0.4 
71.4 4.6 0.5 
73.3 4.8 0.5 
73.2 4.7 0.5 
71.4 4.6 0.5 
71.1 4.7 0.5 
73.7 4.7 0.5 
74.7 4.7 0.5 
74.1 4.7 0.5 

71.2 4.9 0.4 

147.2 
148.2 
146.5 
143.7 
145.5 
151.0 
154.0 
156.9 
154.7 
152.2 
154.5 
156.9 
156.4 
156.4 
156.4 
156.9 
154.5 
160.2 
162.4 
161.9 
160.2 
156.7 
156.2 
156.2 
156.2 
155.0 
152.2 
150.0 
153.5 
153.5 

154.1 



NISCO 
UNIT 1 

RUN- #2 

DATE: 11/05/92 

PAGE 1 OF2 

ETS 
EMISSION TESTING SERVICES, INC. 

TIME CO-PPM NOX·PPM 02-X THC·PPM S02·PPM TIME CO-PPM NOX·PPM 02-X THC·PPM S02·PPM 

12:50:40 11.2 
12:51:40 11.1 
12:52:40 11.2 
12:53:40 11.2 
12:54:40 11.2 
12:55:40 11.2 
12:56:40 11.0 
12:57:40 11.0 
12:58:40 11:o 
12:59:40 11.0 
13:00:41 11.2 
13:01:41 11.2 
13:02:41 11.2 
13:03:41 11.2 
13:04:41 11.2 
13:05:41 11.2 
13:06:41 11.0 
13:07:41 11.1 
13:08:41 11.2 
13:09:41 11.1 
13:10:41 11.1 
13:11:41 11.0 
13:12:41 11.0 
13:13:41 11.1 
13:14:41 10.9 
13:15:41 10.9 
13:16:41 11.0 
13:17:41 11.0 
13:18:41 11.0 
13:19:41 10.9 

88.1 4.8 0.7 
85.9 4.7 0.7 
86.4 4.8 0.6 
87.5 4.8 0.6 
85.5 4.7 0.6 
84.7 4.9 0.6 
84.5 4.7 0.6 
85.7 4.8 0.6 
86.2 4.8 0.6 
84.6 4.7 0.6 
86.5 5.0 0.6 
85.9 4.7 0.6 
87.1 4.7 0.6 
88.1 4.9 0.6 
84.6 4.8 0.6 
87.6 4.9 0.6 
86.9 4.8 0.6 
86.3 4.8 0.6 
86.1 5.0 0.6 
85.2 4.7 0.6 
87.4 4.8 0.6 
85.0 4.7 0.6 
84.7 4.7 0.6 
87.7 4.9 0.5 
84.3 4.6 0.5 
85.6 4.8 0.6 
86.8 4.8 0.6 
84.7 4.8 0.6 
85.3 4.9 0.6 
84.6 4.8 0.6 

138.7 
138.7 
140.3 
140.5 
140.3 
141.7 
143.0 
144.2 
145.2 
143.0 
142.0 
141.2 
143.0 
143.2 
139.3 
140.3 
140.5 
141.0 
142.0 
140.0 
142.0 
141.5 
140.5 
139.8 
142.2 
143.7 
144.9 
145.7 
145.2 
144.9 

6.2.4 

13:20:42 11.0 
13:21:42 10.9 
13:22:42 11.0 
13:23:42 11.0 
13:24:42 10.9 
13:25:42 11.1 
13:26:42 11.0 
13:27:42 11.0 
13:28:42 10.9 
13:29:42 10.7 
13:30:42 10.8 
13:31:42 10.8 
13:32:42 10.8 
13:33:42 10.8 
13:34:42 10.7 
13:35:42 10.6 
13:36:42 10.5 
13:37:43 10.5 
13:38:43 10.6 
13:39:43 10.5 
13:40:43 10.5 
13:41:43 10.3 
13:42:43 10.3 
13:43:43 10.4 
13:44:43 10.2 
13:45:43 10.2 
13:46:43 10.2 
13:47:43 10.2 
13:48:43 10.4 
13:49:43 10.3 

86.3 4.8 0.6 
85.8 5.0 0.6 
84.4 4.7 0.6 
84.9 4.9 0.6 
84.5 4.7 0.6 
85.8 4.8 0.6 
84.1 4.9 0.6 
84.5 4.7 0.6 
83.5 4.9 0.6 
81.5 4.6 0.6 
83.8 4.7 0.4 
85.2 4.7 0.4 
83.2 4.6 0.5 
82.8 4.8 0.4 
83.1 4.6 0.5 
85.6 4.8 0.5 
84.7 4.8 0.5 
84.9 4.7 0.5 
86.3 4.9 0.5 
85.1 4.7 0.5 
86.1 4.9 0.5 
86.2 4.8 0.5 
87.1 4.8 0.5 
88.6 4.9 0.5 
86.3 4.7 0.5 
88.1 4.9 0.4 
85.2 4.9 0.5 
84.7 4.8 0.5 
87.4 4.9 0.5 
87.4 4.8 0.5 

147.1 
149.6 
147.1 
147.4 
147.4 
150.8 
151.3 
150.1 
151.5 
152.0 

152.3 
155.5 
156.0 
157.9 
155.5 
157.4 
158.2 
157.9 
157.9 
159.9 
157.4 
159.1 
157.9 
160.6 
158.2 
158.4 
159.9 
158.9 
161.1 
161.6 



NISCO 
UNIT 1 

RUN- #2 

DATE: 11105/92 

PAGE2 OF 2 

ETS 
EMISSION TESTING SERVICES, INC. 

TIME CO·PPM NOX·PPM 02-X THC-PPM S02-PPM TIME CO·PPM NOX·PPM 02-X THC-PPM S02·PPM 

13:50:44 10.4 
13:51:44 10.3 
13:52:44 10.3 
13:53:44 10.2 
13:54:44 10.2 
13:55:44 10.2 
13:56:44 10.2 
13:57:44 10.1 
13:58:44 10.1 
13:59:44 10.1 
14:00:44 10.2 
14:01:44 10.2 
14:02:44 10.1 
14:03:44 10.3 
14:04:44 10.3 
14:05:45 10.2 
14:06:45 10.2 
14:07:45 10.2 
14:08:45 10.3 
14:09:45 10.2 
14:10:45 10.2 
14:11:45 10.2 
14:12:45 10.1 
14:13:45 10.2 
14:14:45 10.2 
14:15:45 9.9 
14:16:45 9.9 
14:17:45 10.0 
14:18:45 10.2 
14:19:45 10.1 

85.1 4.9 0.5 
84.1 4.8 0.5 
85.3 4.7 0.5 
85.0 4.9 0.5 
83.3 4.7 0.5 
82.1 4.7 0.5 
83.2 4.8 0.5 
84.5 4.7 0.5 
85.5 4.9 0.5 
84.9 4.7 0.5 
83.3 4.7 0.6 
84.7 4.8 0.5 
86.6 4.7 0.5 
86.5 4.9 0.5 
87.0 4.8 0.5 
84.6 4.8 0.5 
86.2 4.9 0.5 
86.1 4.7 0.5 
87.0 4.9 0.5 
86.2 4.7 0.6 
86.4 4.8 0.5 
86.3 4.8 0.6 
86.4 4.7 0.5 
85.9 4.9 0.6 
85.5 4.6 0.6 
85.3 4.8 0.6 
84.9 4.6 0.5 
87.7 4.8 0.6 
86.4 4.7 0.6 
86.6 4.7 0.5 

161.1 
162.3 
166.3 
166.5 
165.0 
167.5 
167.7 
168.9 
171.6 
169.2 
168.0 
169.4 
170.2 
170.7 
168.2 
166.0 
166.7 
164.3 
164.8 
162.1 
161.1 
164.8 
164.8 
165.0 
166.3 
164.3 
162.1 
164.0 
163.6 
164.5 

6.2.5 

14:20:45 10.0 
14:21:45 10.0 
14:22:46 10.0 
14:23:46 9.9 
14:24:46 9.9 
14:25:46 9.9 
14:26:46 10.0 
14:27:46 10.0 
14:28:46 10.0 
14:29:46 9.9 
14:30:46 9.9 
14:31:46 9.8 
14:32:46 9.9 
14:33:46 9.7 
14:34:46 9.9 
14:35:46 9.9 
14:36:46 9.9 
14:37:46 9.8 
14:38:46 9.8 
14:39:47 9.7 
14:40:47 9.7 
14:41:47 9.8 
14:42:47 9.9 
14:43:47 9.8 
14:44:47 9.8 
14:45:47 9.9 
14:46:47 9.8 
14:47:47 9.9 
14:48:47 9.8 
14:49:47 9.9 

AVG CONC 10.4 

87.0 4.6 0.6 
88.9 4.7 0.6 
88.7 4.7 0.6 
88.0 4.7 0.6 
89.4 4.7 0.6 
87.4 4.7 0.6 
88.6 4.9 0.6 
86.5 4.7 0.6 
88.0 4.8 0.6 
87.6 4.7 0.6 
87.4 4.8 0.6 
86.9 4.7 0.6 
87.7 4.9 0.6 
86.4 4.6 0.6 
86.9 4.8 0.6 
87.0 4.7 0.6 
85.1 4.6 0.6 
87.5 4.7 0.6 
85.6 4.7 0.6 
87.4 4.8 0.6 
87.2 4.7 0.6 
89.3 4.9 0.6 
86.9 4.7 0.6 
87.5 4.9 0.6 
85.5 4.6 0.6 
86.6 4.8 0.6 
87.2 4.6 0.6 
86.5 4.7 0.6 
86.3 4.7 0.6 
85.7 4.8 0.6 

86.0 4.8 0.6 

167.0 
164.3 
167.2 
165.8 
166.5 
165.0 
166.3 
163.3 
167.7 
166.3 
166.3 
166.5 
165.3 
165.8 
171.9 
171.4 
170.4 
171.2 
170.9 
171.9 
166.3 
168.9 
166.5 
167.2 
168.5 
171.4 
172.4 
165.8 
165.5 
166.3 

157.7 



NISCO 
UNIT 1 

RUN- #3 

DATE: 11105/92 

PAGE 1 OF2 

ETS 
EMISSION TESTING SERVICES, INC. 

TIME CO-PPM NOX·PPM 02-X THC·PPM S02-PPM TIME CO-PPM NOX·PPM 02-X THC·PPM S02·PPM 

15:40:17 9.9 
15:41:17 9.9 
15:42:17 9.9 
15:43:17 10.1 
15:44:18 10.0 
15:45:18 10.0 
15:46:18 10.0 
15:47:18 1.0.0 
15:48:18 9.9 
15:49:18 9.9 
15:50:18 9.9 
15:51:18 10.0 
15:52:18 9.9 
15:53:18 9.9 
15:54:18 9.9 
15:55:18 9.7 
15:56:18 9.8 
15:57:18 9.9 
15:58:18 9.8 
15:59:18 10.0 
16:00:18 10.0 
16:01:18 9.8 
16:02:18 9.9 
16:03:18 9.9 
16:04:18 9.9 
16:05:18 9.9 
16:06:19 9.9 
16:07:19 9.9 
16:08:19 9.7 
16:09:19 9.9 

84.8 4.7 0.5 
85.8 4.9 0.5 
86.4 4.6 0.5 
86.0 4.9 0.5 
84.7 4.8 0.5 
85.7 4.9 0.5 
83.2 4.6 0.5 
86.1 4.8 0.5 
85.2 4.7 0.6 
84.8 4.9 0.6 
85.2 4.6 0.6 
84.5 4.8 0.6 
84.0 4.7 0.6 
84.3 4.8 0.6 
84.6 4.7 0.6 
85.3 4.8 0.6 
85.3 4.7 0.6 
86.1 4.8 0.6 
85.5 4.8 0.6 
88.1 4.8 0.6 
85.7 4.8 0.6 
85.7 4.8 0.6 
85.8 4.6 0.5 
87.4 4.9 0.6 
85.9 4.7 0.6 
85.9 4.8 0.6 
85.1 4.7 0.6 
86.0 4.9 0.6 
84.8 4.7 0.6 
87.0 4.8 0.6 

184.8 
183.9 
179.7 
179.5 
180.2 
183.9 
181.7 
183.9 
178.7 
177.3 
177.3 
178.5 
174.8 
174.8 
178.2 
178.7 
176.5 
177.7 
175.5 
174.6 
171.6 
173.3 
176.5 
181.9 
176.8 
176.0 
175.8 
177.5 
176.3 
178.2 

6.2.6 

16:10:19 9.8 
16:11:19 10.0 
16:12:19 9.9 
16:13:19 10.2 
16:14:19 10.2 
16:15:19 10.2 
16:16:19 10.2 
16:17:19 10.1 
16:18:19 10.1 
16:19:19 9.9 
16:20:19 10.0 
16:21:19 10.1 
16:22:19 10.1 
16:23:19 10.0 
16:24:19 9.9 
16:25:19 9.8 
16:26:19 10.1 
16:27:19 10.0 
16:28:19 10.1 
16:29:19 9.8 
16:30:19 9.9 
16:31:19 10.0 
16:32:19 10.0 
16:33:19 10.1 
16:34:19 9.9 
16:35:19 9.8 
16:36:20 9.6 
16:37:20 9.9 
16:38:20 9.9 
16:39:20 10.0 

85.5 4.7 0.6 
88.1 4.8 0.6 
87.2 4.6 0.6 
90.1 4.9 0.6 
88.2 4.7 0.6 
89.0 4.8 0.6 
86.9 4.8 0.6 
89.0 4.8 0.6 
87.2 4.8 0.6 
89.0 4.8 0.6 
87.1 4.9 0.6 
88.2 4.8 0.6 
87.8 4.9 0.6 
87.8 4.7 0.6 
88.3 4.7 0.6 
89.6 4.7 0.5 
89.0 4.8 0.5 
89.5 4.7 0.5 
89.6 4.9 0.5 
88.2 4.6 0.5 
87.6 4.8 0.5 
86.7 4.7 0.5 
88.9 4.8 0.5 
89.3 4.9 0.6 
87.1 4.8 0.6 
86.7 4.8 0.6 
87.8 4.7 0.6 
87.6 4.8 0.6 
87.4 4.7 0.6 
87.7 4.9 0.6 

176.8 
179.7 
176.3 
176.0 
172.6 
169.2 
165.0 
171.9 
175.1 
172.6 
171.4 
174.1 
174.8 
172.1 
169.2 
168.5 
172.1 
169.2 
168.5 
169.7 
175.1 
174.3 
176.3 
175.5 
174.8 
176.5 
174.8 
175.1 
173.6 
174.8 



NISCO 

UNIT 1 

RUN- #3 

DATE: 11105/92 

PAGE20F2 

TIME CO·PPM NOX·PPM 02-X THC·PPM S02-PPM TIME 

16:40:20 9.9 
16:41:20 10.0 
16:42:20 9.8 
16:43:20 9.8 
16:44:20 9.8 
16:45:20 9.8 
16:46:20 9.6 
16:47:20 9.8 
16:48:20 9.8 
16:49:20 9.8 
16:50:20 9.6 
16:51:20 9.8 
16:52:21 9.7 
16:53:21 9.7 
16:54:21 9.7 
16:55:21 9.6 
16:56:21 9.4 
16:57:21 9.7 
16:58:21 9.7 
16:59:21 9.6 
17:00:21 9.5 
17:01:21 9.5 
17:02:21 9.6 
17:03:21 9.8 
17:04:21 9.8 
17:05:21 9.4 
17:06:21 9.4 
17:07:21 9.5 
17:08:21 9.6 
17:09:21 9.6 

86.1 4.7 0.6 
87.8 4.8 0.6 
89.6 4.7 0.6 
92.2 4.9 0.6 
89.2 4.7 0.6 
90.7 4.9 0.6 
88.6 4.7 0.6 
88.7 4.8 0.6 
89.5 4.7 0.6 
90.3 5.0 0.6 
89.3 4.7 0.6 
91.0 4.9 0.6 
88.4 4.9 0.6 
90.7 5.1 0.6 
88.6 4.9 0.6 
89.0 5.0 0.6 
88.7 4.8 0.6 
90.3 5.0 0.6 
90.7 5.0 0.6 
90.0 5.1 0.6 
88.6 4.9 0.6 
89.2 4.9 0.6 
90.7 4.9 0.6 
88.8 4.9 0.6 
89.3 5.1 0.6 
87.0 4.9 0.6 
88.0 4.9 0.6 
89.3 4.9 0.6 
88.2 4.9 0.6 
90.0 5.1 0.6 

172.4 
173.3 
170.9 
167.5 
163.8 
162.3 
166.5 
173.8 
170.7 
165.3 
163.1 
169.4 
173.3 
170.4 
165.0 
164.8 
168.9 
173.1 
166.0 
162.1 
161.8 
168.5 
170.7 

170.7 
167.2 
165.5 
172.6 
173.6 
174.8 
169.7 

17:10:21 
17:11:22 
17:12:22 
17:13:22 
17:14:22 
17:15:22 
17:16:22 
17:17:22 
17:18:22 
17:19:22 
17:20:22 
17:21:22 
17:22:22 
17:23:22 
17:24:23 
17:25:24 
17:26:23 
17:27:23 
17:28:24 
17:29:24 
17:30:24 
17:31:24 
17:32:24 
17:33:25 
17:34:25 
17:35:25 
17:36:25 
17:37:25 
17:38:25 
17:39:25 

AVG CONC 

6.2.7 

ETS 
EMISSION TESTING SERVICES, INC. 

CO-PPM NOX·PPM 02-X THC·PPM S02-PPM 

9.6 
9.4 
9.4 
9.6 
9.7 
9.7 
9.6 
9.5 
9.6 
9.6 
9.7 
9.6 
9.6 
9.5 
9.5 
9.4 
9.4 
9.3 
9.4 
9.5 
9.5 
9.6 
9.4 
9.5 
9.4 
9.6 
9.6 
9.6 
9.5 
9.6 

9.8 

86.7 4.8 0.6 
89.5 4.9 0.6 
87.5 4.7 0.6 
88.6 5.0 0.6 
86.4 5.0 0.6 
86.7 5.0 0.6 
87.7 4.9 0.6 
90.1 4.8 0.6 
88.8 5.0 0.6 
88.8 4.9 0.6 
89.4 4.9 0.6 
89.4 4.9 0.6 
88.2 4.9 0.6 
89.9 4.9 0.6 
89.4 4.9 0.6 
91.1 5.1 0.6 
88.2 4.9 0.6 
89.9 5.0 0.6 
89.2 4.8 0.6 
89.9 5.1 0.6 
88.3 5.0 0.6 
87.2 5.1 0.6 

87.1 4.8 0.6 
87.0 4.8 0.6 

88.8 4.8 0.6 
87.1 4.9 0.6 
89.3 5.1 0.6 
87.2 5.0 0.6 
87.1 4.9 0.6 
86.1 4.8 0.6 

87.8 4.8 0.6 

167.2 
172.1 
172.9 
176.5 
171.9 
172.6 
170.7 
174.6 
174.1 
169.7 
168.0 
164.5 
168.5 
175.5 
172.9 
168.7 
165.8 
169.2 
169.7 
172.4 
171.1 
171.1 
176.8 
180.4 
178.7 
174.3 
169.7 
168.0 
173.6 
177.3 

173.0 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD JA DATA SHEET 

CLIENT ________________ LAt~~~;~-c~~~---------------------
• \- tt 

SOURCEID --------~kt~~~·~--'------------------------ PARAMETER o~ 

RUN# _ __. __ LOAD% 

CALIBRATION STATISTICS 

' Cylinder Value Analyzer Response Absolute Difference % Drift 
volt ppm volt ppm +3% 

Zero 0·08 o.t( 

Mid -o, o'j 

High it., r ~.lo ()q) 

Calibration curve: ppm = (response volt)(slope) + intercept 

( ~lope z., s-z 9 cJ=j Intercept - Q, Q •H.. J 2. Span Range -~L:.zS"...:.•'!t.p-' __ 

Analyzer Cal 

Cone. 

Start Time: 

Test Point Volt 

2 

3 

4 

s 
6 

Init 
volt 

Analyzer Resp Final Analyzer Resp 
ppm Bias volt ppm Bias 

+5 

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (prm) X 100 
Spun (ppm) 

%Drift = Final sys. resP.:....(npm)- lnitinl sys. resp. (ppm) X 100 
span (ppm) 

TEST OATA 

+5 

Span 
Drift 

±3% 

------- Finish Time: ____ Minutes per point: ---------

7 

8 

9 

10 

II 

12 

Sample Port------------

13 

14 

15 

16 

17 
111 

AVG VOt:r __ _ 

19 

20 

21 

22 
23 

24 

AVG CONC ___ ppm 

25 
26 
27 

28 

29 
30 

CORRELATION COEFFICIENT: o. 91_._9_·_ 

COMMENTS: _________ _ ·-----· ...... ·-- ----------------

.... _ -------------------------
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ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 6C DATA SHEET 

CUENT ________________ ~A/.~'~f~r~~~--------------------- DATE ____ ~//~-~-~~---~1-~ __ 

SOURCEID --------~U~~~:~~~--~~----------------------- PARAMETER ___ S"._"P....;:..._~-

RUN # __ ___,__ __ _ LOAD% -------~fl?-~~~~------

CALIBRATION STATISTICS 

Cylinder'Value Analyzer Response Absolute Difference % Drift 
volt ppm volt ppm +3% 

Zero J.h ~- - 3.tL O·OI _J~ {},l D 

Mid 197. ti. Jf •• fl_ 41.s"··~'l - 't.lt 20"1·~~ p,4o 

High ft.!O•Z. 8·0f 1./ot.."H e. •8 'fi'!l.t1 '· 'tl 
Calibration ~,:urv~: ppm = (•·~spons~ voh)(slop~) + int~rc~pt 

Slope -:5' I' oo I I L _ lnt~rc~pt ___ -.l!.7.J.1~_1._ Span Range _ _,5"'0..,.,_·...,_, 'S=-.-__ 

Analyzer Cal Init 
volt 

Analyzer 
ppm 

Resp 
Bias 

Final Analyzer Resp 
volt ppm Bias 

Cone. 1 <J 1. Y. 

Start Tim~: 

Test Point Volt 

I 

1 
3 

4 

s 
6 

+5 +5 

~l - 5 .'I~ _j_J! _!li£) -3·'' 
Sys. Cal. Bias ""' Sys. cal. (ppm) - anulyzer cal. (ppm) X 100 

Span (ppm) 

%Drift = Filli!Lsys. r~sp. (ppmL:..!nitial sys._r~sp,_{lill!!ll X 100 
span (ppm) 

TEST UATA 

------ Finish Time:______ Minutes p~r point: 

7 

8 

9 

10 

II 
11 

Sump!~ Port-----------

13 

14 

IS 

16 

17 
18 

AVO VOLT----

19 

20 
21 

21 
13 
24 

AVG CONC ___ ppm 

2S 

26 
27 

28 

29 
30 

CORRELATION COEFFICIENT: a . 92 9 

Span 
Drift 

±3% 

O,LO 

COMMENTS: ______________________________________________________ _ 
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ETS 
EMISSION TESTINO SERVICES, INC. 

METHOD 7E DATA SHEET 

CUENT __________________ ~,Ah~'~r~~~4 __________________ __ DATE ____ t_/_-_o_;_~-~9.~~---

SOURCEID ------~U~~~:~~~~~------------------------ PARAMETER -~M~~•<"'=---

LOAD% 

CALIBRATION STATISTICS 

' Cylinder Value Analyzer Response Absolute Difference 
volt ppm volt ppm 

Zero ).),. o. (1... - o.lo O.J() 
_,,c; 

Mid ~'1.\?9 3. c;«f £1 ,L<f }.:Jl tzJ:So 

High 12f,L a.ob l'if.s-) 8.u'1 12r.u 

Calibration curve: ppm = (response voll)(slope) + intercept 

Slope "2Lf-,59<>t>c) Intercept -3d. ~--o If Spun Runge z..ttz, ·~ 

Analyzer Cal 

Cone. ·l• .. t' 

Start Time: 

Test Poiot Volt 

I 4 7 
2 s 8 

3 6 9 

-

Init Analyzer Resp Fi.nal Analyzer Reap 
volt ppm Bias volt ppm Bias 

+5 +5 

2..Jj ~~.n .. -z.o} ..3LU. 'fn .r~ -l.,6) 

Sys. Cal. Bins ""' ~Ylh_£ll!..Jnnml.:J!lli!IY1-cr enLfPJl!!U X 100 
Span (ppm) 

%Drift = fipal sy~rsm....Umm.l..:..!Jlj!inl.!i.YN- r~h..Jnnml X tOO 
span (ppm) 

TEST DATA 

Finish Time: Minutes per point: 
Sample Port 

10 13 16 19 22 lS 
II 14 17 20 23 26 
12 15 18 21 24 27 

AVO VOLT----- AVO CONC __ ·--1'1'111 

28 
29 
30 

CORRELATION COEFFICIENT: fJ, 9 9 ~· 9 

COMMENTS: __________ _ 

% Drift 
+3% 

-Q 1Lc 

=Q, !I I 

t::J, ~I 

Span 
Drift 

±3% 

-D. !:II 

·······---·-·---·-----·------------------
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ETS 
EMISSION TESTING SBRVICBS, INC. 

METHOD 10 DATA SHEET 

CLIENT ______________ ~At~/~c~~~·----------------------- DATE ____ ~~~~--~~J-_-~9~z~-

SOURCEID ----------~~~~··\~~-~~-------------------- PARAMETER -=C-"--

OPERATOR LOAD% 

CALIBRATION STATISTICS 

Initial Final 
Cylinder Value Analyzer Response Analyzer Response % 

volt ppm volt ppm 

Zero tJ ..... o.o, 0' ·z.(, ().Ot 6. u~ 

Low z.r:;. :s 2 Z. ·l·z :z_q,,~ .tdP z?.t<4 

Mid s-1,Ll. 5. ~~ 5'· t ~ s·.,' 5'·fl 

High s,.7l. s.sq S7.o I fJ,(,J 81·"1 l. 

Calibration curve: ppm = {response volt)( slope) + intercept 

Slope Ill, 1 I 10 I Intercept 3. s-"1111" Span Range __ __.:.f....::..'J.:...:~'P ____ _ 

%Drift = Final sys. resp. (ppm) -Initial sys. resp. (ppm) X 100 
span (ppm) 

TEST DATA 

Drift 
+3% 

6,0 

(),() 

\loO 

0 • 'II 

Start Time: --------- Finish Time: --------- Minutes per point: --------
Sample Port----------------

Test Point Volt 

I 

2 

3 

4 

s 
6 

7 

8 

9 

10 

II 

12 

13 

14 

IS 

16 

17 

18 

AVO VOLT----

CORRELATION COEFFICIENT: o. 999 9 

19 

20 
21 

22 

23 

24 

AVO CONC __ .Jppm 

2S 
26 

27 

28 

29 
30 

COMMENTS: ________________________________________________________ _ 
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ETS 
EMISSION TESTING SERVICES, INC. 

METHOD lSA DATA SHEET 

CLIENT __________ ~A/~'~s~t~o ________________________ ___ 

SOURCEID ------~~~~~:~~~a~'~----------------------- PARAMETER __ _.,7~n;...;.c __ 

RUN#-~-- LOAD% ---------~~-'~-=~-· ____ __ 
CALIBRATION STATISTICS 

Cylinder Value Analyzer Response Absolute Difference 
' volt ppm volt ppm 

Zero N, -o.~f o.O] •• () ,f)f (). 0) 

Low lO ·14 •• 4't 1010, /.1/-6 JtJ,OJ 

Mid Zd.cs- 3.a, zo,u< ~.ot Z<l.uf 

High J<>.~Q Al-.58 .x·i~ "'· tJ J 
3c.S:!> 

Calibration curve: ppm = (response volt)(slope) + intercept 
Slope ,,,...nz e Intercept Q,}Z.9 II Span Range '53., 

Analyzer Cal 

Low ID .l'j 

Mid Z,Q•O~ 

Init Analyzer Resp Final Analyzer Reap 
volt ppm Bias volt ppm Bias 

+5 +5 

__L_iL IQ• l.t. o.fo ~ ''·"~ _L!il_ 

3d 1.. 2o.11 _bU ~ z..,,f,i../ ~ 

Sys. Cal. Bias = Sys. cal. (ppm)- analyzer cal. (ppm) X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100 
span (ppm) 

' Drift 
+3% 

0.0 

- o.·z.~ 

2·0 

fAit 11.#0 

Span 
Drift 

±3% 

/d2 

... (), 39 

Response Time Test -- Stabilize with zero gas and switch to high concentration. Record time for 95% change. 
Time: 1) 2) 3) Minutes per point ___ _ 

TEST DATA 
Start Time: Finish Time: Minutes per point: 

Sample Port 
Test Point Volt 

4 7 10 13 16 19 22 25 28 
2 s 8 II 14 17 20 23 26 29 
3 6 9 12 IS 18 21 24 27 30 

AVGVOLT AVGCONC ppm 

CORRELATION COEFFICIENT: 6. 9 9 9 '} 

roMM&m•·--------------------------------------------------------------
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ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 3A DATA SHEET 

CL1ENT ________________ ~AJ~;£wc~·o~--------------------- DATE II -o)--£, 

SOURCEID ----------~U~~~·~~h~'~----------------- PARAMETER 0 L 

OPERATOR /;re .. .).. b"-(.-l'"""- RUN# __ v __ LOAD% -------4t1~n~-=~-------

CALIBRATION STATISTICS 

Cylinder'Value Analyzer Response Absolute Difference % Drift 
volt percent volt percent +3% 

Zero 

Mid 

High 

o,ae. o.o·7 

J.'fo 

!f.Jo 

"'''t 

Calibrntion curve: ppm = (response volt)(slopc) 1- intercept 

O.lb 

(),0 

Slope Z, s=lb~- lnh:rcept __ -:.P..~P ~ 9 II Spnn Range ___ ,z~,.-_c:.·,J!~'---

Analyzer Cal 

Cone. 

I nit 
volt 

Analyzer Resp 
percent Bias 

+5 

Final Analyzer Resp 
volt percent Bias 

+5 

Sys. Cal. Bias = Sys. cal. (pJlli1l..:_analyzer cal. {1ll!!ll} X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm}- lnitial_sys. resr.. {ppm) X 100 
span (ppm) 

TEST DATA 

Start Time: Finish Time: Minutes per point: 

Test Point Volt 

2 
3 

4 

s 
6 

7 

8 

9 

10 

11 
12 

Sitmplc Port ______ _ 

13 

14 

IS 

16 

17 

18 

AVGVOLT __ _ 

CORRELATION COEFFICIENT: l>. ~ , i 
COMMENTS: ___________________ _ 

19 

20 

21 

22 

23 
24 

AVG CONC ___ % 

6.2.13 

2S 

26 
27 

211 

29 
30 

Span 
Drift 

±3% 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 6C DATA SHEET 

CLIENT ________________ -u~·~-~~~~--------------------- DATE II ~cr-9L 

SOURCEID --------~U~n~j~~~--~--------------------- PARAMETER .So1. 

OPERATOR g"',J L~ ~'"........ RUN# LOAD% ----~AA--~~~---------------
CALIBRATION STATISTICS 

' Cylinder Value Analyzer Response Absolute Difference % Drift 
volt ppm volt ppm +3% 

zero o.«> 

Mid 2o4. 11 rt. '" o.u 

High 

Calibration curve: ppm = (response volt)(slope) + intercept 

Slope 5, • 19 9 '/- 9 _ Intercept___:]_, t. s· 52-!_ Span Range _---Li'-:.~-=8'-'-• ...::;·~--

Analyzer Cal 

Cone. Jil .~ 

In it 
volt 

Analyzer Resp Final Analyzer Resp 
ppm Bias volt ppm Bias 

+5 

Sys. Cal. Bias = Sys. C!ll. <nmul.:.1.mulyz.cr cal. {l!ll!ll} X 100 
Spun (ppm) 

%Drift "" fim!l.t!YJ!wesp. (pp•ul.:lniti~!..J!ys. resp. Cnrun} X 100 
span (ppm) 

TEST OATA 

+5 

Span 
Drift 

±3% 

Start Time: ------ Finish Time: Minutes per point: _____ _ 

Test Point Volt 

I 

2 

3 

4....__ 7 

s 8 
6 9 

10 

II 
12 

Sample Port__ . _ .. --------------··· ... 

13 

14 

15 

16 

17 

18 

AVG VOijf ---

19 

20 
21 

22 

23 

'24 

AVG CONC ___ ppm 

CORRELATION COEFFICIENT: ~'1!1-+~--

'2S 

26 
'27 

'28 

29 
3() 

COMMENTS: __________________________________________________________ _ 
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ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 7E DATA SHEET 

CLIENT IYI'.r (' 0 DATB II · t!(- f'J., 

SOURCB ID Un ,'.J- tt f PARAMETER Nvc 
OPERATOR fSr~tJ lc.:Hu\,., RUN II __ '1-;;...__ LOAD% ------~f?~A~&~-------

' Cylinder Value 

Zero 

Mid 

High 

N .. 

CALIBRATION STATISTICS 

Analyzer Response 
volt ppm 

D•ll -0·'-11 

CJz.,<,b 

19"1. til. 

Absolute Difference % Drift 
volt ppm +3% 

f:',ll 

3 .? l. 

fJ, ()0 

-Dol] 

9i.to 

l'ii,L - I.'{D 
' 

Calibration curve: ppm == (r~sponse volt)(~>lope) + intercept 

Slope zj,y. ~ r-J s Intercept - z. jJ ':.n: 3 "1 Span Range Z4/.S" 

Analyzer Cal 

Cone. 9/. ff/ 

Start Tim~: 

Test Point Volt 

l 

3 

4 

s 
6 

7 
8 

9 

Init Analyzer Resp Final Analyzer Resp 
volt ppm Bias volt ppm Bias 

+5 +5 

.L1.L 'i_c>.l" -l.uo 3.]/.. ~(2~~2 -:.L1£ 
Sys. Cal. Bias = Sys, c«l. {rulm)- HnKIYwr cnUrumu X 100 

Span (ppm) 

%Drift = final sylh.Jesn. CnmnL:lni!i!!l.Ji.yLr!W!Lfrumu X 100 
span (ppm) 

TEST OATA 

span 
Drift 

±3% 

a,lo 

Finish Time: Minutes per point:----

Snmple Port --·--·· . -·· ----------------

10 

11 

12 

13 

14 
IS 

16 

17 

Ill 

AVO VOI:f ---

19 

20 

21 

22 

23 
24 

AVO CONC __ ppm 

2S 
26 

27 

28 
29 
30 

CORRELATION COEFFICIENT: (J, 19 9? 

COMMENTS=-------------------------------

IJ \~IM\MI!nt 011\ 
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ETS 
EMISSION TESTING SERVICES, INC. 

METIIOD lO DATA SHEET 

CLIENT ______________ ~AJ~,·~~~~------------------------ DATE II-OS#·9t 

SOURCEID --------~Ul~n~:~-~-·~~~---------------------- PARAMETER __ <~~-----

OPERATOR 

Cylinder Value 

Zero J.JJ .. 

Low z9.J! 

Mid ~1,J.L 

High g I.. '1l-

~lope 

Start Time: 

LOAD% --------~~~A~~~-----

CALIBRATION STATISTICS 

Initial Final 
Analyzer Response Analyzer Response 
volt ppm volt ppm 

O.f)/ o.J i a, o I 0· }'f 

l·e) z?.Jt z.a'1 Z.'t,llf 

5: ,. 56, lL s·.c.:L s,. \t"l, 
~. b~ £n. '} s.~l 97· '3 

Calibration curve: ppm = (response volt)( slope) + intercept 

%Drift = Final sys. resp. <m>m) -Initial sys. resp. (ppm) X 100 
span (ppm) 

TEST DATA 

% Drift 
+3% 

o.o 

e.,o 

0. h\ 

12·~ 

-------- Finish Time: ------- Minutes per point: ------
Sample Port-------------

Test Point Volt 

l 
3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 
IS 

16 

17 

18 

AVG VOLT-----

CORRELATION COEFFICIENT: cJ • 9 q 19 

19 

20 

21 

22 

23 

24 

AVG CONC ____ _.ppm 

25 

26 
27 

28 
29 

30 

COMMENTS: _____________________________________________________ _ 
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ETS 
EMISSION TESTING SERVICES, INC. 

METIIOI> 25A I>ATA SIIEI~T 

CLIENT ,JJ, ·r<_!>_ __ ----- ---------------·- --- ·-------------- DATE! II -o..t -~1::--

SOURCE ID __________________ ...i.Ar..l':.i.:/: ___ '!-__I ____ --·--·-·- _____ . PARAM HTER 7i-l(., 

I.OAD% 

C A I. IURA T I 0 N STATISTICS 
Cylinder Value Analyzer Response Absolute Difference % Drift 

vol.t ppm volt ppm +3% 

Zero Al.i ... o.u.,. 0• 1) _::_q. o4 0 "3 ---- o,o 

Low __ ltJ_!}j_ _It t,'_j?_ _j_~!JL~ _ _i_~ /ll.O J o,o 

Mid z., .o )' ------ 3.oJ _j_9./J.'J 3.oD ~q.L 
-~----~----. ---··---

High ----~!:J_~-- *· 61 __ J~~~!I. -- if..t(L_ 36.~} -------·- _:: 0·~-·-
Cnlih1ntion t.:lll vc: ppm '·- ( ll:sponse volt)( slope) I intercept 

Slope 
-. '-· r()_f.· J c.. lntcn:cpt o. ~q lS"7 Span Range . 32,..9 

Analyzer Cal 

Low _ _!__~~---

Mid lo.U' ------

I nit Analyzer Resp Final Analyzer Resp 
volt ppm Bias volt ppm Bias 

+5 +5 

J,,f8 __ /Q.,_bl __ j,_'t..?.. /,'5(. __ i_P-!_)~~ __l_,i_] 

s.ta -~Q_.?] _Jat '3.0~ -~ ____1&; 

Sys. Cal. Bins = ~ys. cal. (J]ll!l!) - nnalyzer cal. {'ppm} X 100 
Span (ppm) 

% D1 i It ,_ .ti!!u!sys. Jcsp. lllli!!!l:.lnitial_l!Y!:hJcsp. (lll!!!!l X IOU 
span (ppm) 

Span 
Drift 

±3% 

~L 

-o,t;to 

Response Time 'l'tlst -- Slahilize with zcm gas and switch to high concentration. Record time for 95% change. 
Time: I) 2) 3) Minules per point--.,..--

TEST DATA 
Start Time: Finish Time: Minutes per point: 

Sample Port 
Test Point Volt 

I 4 7 Ill 13 16 19 22 25 28 
2 5 8 II 14 17 20 23 26 29 
3 6 9 12 IS 18 21 24 27 30 

AVG VOL:r AVG CONC ___ ppm 

CORRELATION COEFFICIHNT: tJ. 9 9 }' f 
COMMENTS:. __________________________________ _ 

I>.\II()RM\~ttnll·l1A 
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ETS 
EMISSION TESTING SERVICES, INC. 

MET II 0 D 3A D A T A S II E E T 

CLIENT ____________ ~N~,;~-~~~------------ DATE __ ~t~I--~~~)~·--~~9_L __ _ 

. tl 
SOURCEID --------~U~nL'~f--~1~----------------------- PARAMETER --.....lO.......::;~---

OPERATOR 6 r"' .\ k:i-ba rn. RUN# ___ 3=--- LOAD% ------~~~~~x _______ __ 

CALIBRATION STATISTICS 

Cylinder Value Analyzer Response Absolute Difference % Drift 
volt ppm volt ppm +3% 

Zero Qd 'f 

Mid 

High 

Calibration curve: ppm = (response volt)( slope) + intercept 

Slope 2,5 Z 'f t'=- Intercept ___::_Q•_(J'? 914 Spnn Range ·z..s • l. 

Analyzer Cal 

Cone. 

Start Time: 

Test Point Volt 

I 

2 
3 

4 

5 
6 

I nit 
volt 

Analyzer Resp Final Analyzer Resp 
ppm Bias volt ppm Bias 

+5 

Sys. Cal. Bias = Sys. cal. (ppm} -analyzer cal. (ppm} X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm) -Initial sys. resp. (ppm) X 100 
span (ppm) 

TEST DATA 

+5 

Span 
Drift 

±3% 

a • o 

------ Finish Time: Minutes per point: -----

7 

R 

9 

10 

II 

12 

Sample Port --·-·-·--·--·-·-----

13 

14 

IS 

16 

17 
IR 

AVO VOLT __ _ 

19 

20 

21 

22 
23 

24 

AVG CONC __ _.ppm 

2S 
26 
27 

28 

29 
30 

CORRELATION COEFFICIENT: tJ, 99 9 
COMMENTS: ______________________________________________ ~--
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ETS 
EMISSION TESTING SERVICES, INC. 

METIIOD 6C DATA SIIEET 

CLIENT ____________ ~~~~~~~~·------------------------ DATE ____ ~i~/_~~~~~-·-·~9~L~ 

SOURCEID --------~U=n~,·~~~~~---------------- PARAMETER __ ..::S::..:O::.._J.-.~c:...._ 

OPERATOR ~.-c...d lc, tkt"" 
' 

RUN# 3 LOAD% 

CALIBRATION STATISTICS 

Cylinder Value Analyzer Response Absolute Difference \ Drift 
volt ppm volt ppm +3% 

Zero fJa.. _Q_Cll_ -z,Cf? o. o I -z..~ 9 o. \:) 

Mid 19 7-S lf·'1 zo 3. '0 4, I If 2 c)~. t 0,() 

High 4 to, L g,t..o 'toJ,·Is ~. •V 'lot..,~,. - 0 IO 

Calihration cu•vc: ppm c.: (fCSJlOIISC VOJt)(slopc) ·I· interccpl 

Slope G ~ . ._'?J_<jj_l ____ lnlcrccpl ---=:_3,_1-_'(_~~9 Span Range ____ _'f_J_J_, ·~ 

Analyzer Cal 

cone. _l_'l.:li 

Start Time: 

Test Point Volt 

2 
3 

4 

s 
6 

I nit Analyzer Resp Final Analyzer Resp 
volt ppm Bias volt ppm Bias 

+5 +5 

3 ,qo .!fl~&- - J.!!__':- _ _?_·-~-' __ .!__f7;} I _Jill_ 

Sys. Cal. Bias = Sys. cal. (ppm) - llllltlyzcr cal. (ppm} X 100 
Span (ppm) 

%Drift = Final sys. rcsp. (ppm} ~ Initial sys. resp:.Jill!!!ll X 100 
span (ppm) 

TEST HATA 

Span 
Drift 
±3\ 

()I t 

------- Finish Time: _______ Minutcs per point: ------

7 

8 

9 

10 

11 

12 

Sample Port-----------

13 

14 

IS 

16 

17 

18 

AVGVOLT __ _ 

19 

20 
21 

22 

23 
24 

AVG CONC __ _.ppm 

2S 

26 
27 

28 

29 
30 

CORRELATION COEFFICIENT: O, <Jlf</ 

COMMENTS: ________________________ __;_ ____ _ 

IHPOIMIMB!JI-GIIC 
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ETS 
EMISSION TESTINO SERVICES, INC. 

METHOD 7E DATA SHEET 

CUENT ________________ uN~,£~~~~c ____________________ ___ DATE __ ~/~1_-~o~~--~9~4~-

SOURCEID ------~U~n~·~'l __ ~--~----------------------- PARAMETER __ _..M=---' .._r __ _ 

RUN N _----=...} __ LOAD% _______ AA~~A~X~---------

CALIBRATION STATISTICS 

Cylinder Value Analyzer Response Absolute Difference % Drift 

Zero 

Mid 

High 

fh 

q,, il9 

19s,-, z.. 

Slope 

Analyzer Cal 

cone. 

Start Time: 

Tellt Point Volt 

2 
3 

4 

5 
6 

volt ppm volt ppm +3% 

01 II ~o,~ z. Q,/0 -I.e& 

9'J,l."\. 

Calihralion curve: ppm = (response volt)(slope) + intercept 

..... O.!o 

- c, lD 

Cd 

z.t.l. 7 L/ 7 t) 3 Intercept - J "S 3 ~· 9 J Span Range ____ Z._If:.-....3..;..' ..... 9 __ _ 

!nit 
volt 

Analyzer Resp Final Analyzer Resp 
ppm Bias volt ppm Bias 

+5 

Sys. Cal. Dins = Sys. cui. {ppm) - analner cal. {ppm) X 100 
Span (ppm) 

%Drill = Ei!l.l\L!iYs. r~ml..:Jni!i!!lJ!Y.&J@ .. .Jnnml X 100 
span (ppm) 

TEST DATA 

Finish Time: 

+5 

Span 
Drift 

±3% 

------- ----- Minul~ per point:--------

7 

8 
9 

10 

II 
12 

Sample Port 

13 

14 

IS 

16 

17 

18 

AVO VOLT __ _ 

19 

20 
21 

22 
23 
24 

AVO CONC ___ _,ppm 

25 
26 
27 

28 

29 
30 

CORRELATION COEFFICIENT: Q, 99 9 9 
COMMENTS: ________________________________________________________ _ 

6.2.20 



ETS 
EMISSION TESTING SBRVICES, INC. 

METHOD 10 DATA SIIEET 

CLIENT DATE __ ~J~I--~~~S-'~-7~L---

SOURCE 10 ___ ____:t.J...,)_.'f ---~----'----------···------ PARAMETER _ __,_C_,..C> __ 

OPERATOR £5ro;..J Lq{L~ RUN II---~-- LOAD% 

CALIBRATION STATISTICS 

Initial Final 
Cylinder Value Analyzer Response Analyzer Response 

volt ppm volt ppm 

Zero Nt. cJ· o I o,J~ O,()j D.~~ 

Low Z:2.3~ 2.,6 '7 z.9. JL- Z.·~~ 2'1.Z.1-

Mid '>l.l.L ~. &1. ,,, l'jl S·' J 5'(.89 

High a(.Jl b. t '3 a J.02 'i$, 4 ~ B7.oq 

Calibration curve: ppm = (response volt)(slope) + intercept 

Slope to.tJ6l/-Sb Intercept a Z31btJ= Span Range /(JO, f!. 

%Drift = Final sys. resp. (ppm)- Initial sys. resp. (ppm) X 100 
span (ppm) 

TEST DATA 

% Drift 
+3% 

o,o 

"·, 
0,( 

o.c> 

Start Time: ----- Finish Time: ----- Minutes per point: ----

Test Point Volt 

2 

3 

4 
s 
6 

7 

8 

9 

10 

11 

12 

Sample Port---------

13 

14 

15 

16 

17 

18 

AVGVOLT __ _ 

19 

20 
21 

22 

23 

24 

AVG CONC __ .,~ppm 

2S 
26 
27 

28 ..!_____ 

29 
30 

CORRELATION COEFFICIENT: o. 999 <j 

COMMENTS:-----------------------------------------------~-------

P;IJ'OJ!MIMB'Ili·IO 
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ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 2SA DATA SliEET 

CLIENT ______ ~----~~~~~·S~(~o~----------------------- DATE ____ ~I~/-~4~~--~9~L~ 

SOURCEID ------~Ll~n~·~f __ ·~~~----------------------- PARAMETER __ TL..,L;H'-'C:!C-.-

OPERATOR f3r~J Lc.. H~,,......._ RUN# __ __.:::::3:....,.._ __ LOAD% ------~~~n~&~--------

CALIBRATION STATISTICS 
Cylinder Value Analyzer Response Absolute Difference % Drift 

volt ppm volt ppm +3% 

Zero Nz. -() ,o<.~ o,/2 -v. o '-f O.f?, Q,CJ 

Low Jl) 'I 'I /, 'f 3 JO,C ~- ,, 1.12 10.1/ (), 18 

Mid J.o.: /9.9t. '3,0~ /j /j•t, o,O 

High ~·I.C Jo. 'I o Lf, (, 0 1~·'1. O•D 

Calibration curve: ppm = (response volt)(slope) + intercept 
Slope ' . S"l. 5 ? o Intercept 0 • 5 'd COt .l Span Range c6 ¥t 6 ·3 \. 0 

Analyzer Cal 

Low ,u,t? 

Mid 

Init 
volt 

Analyzer Resp Final Analyzer Resp 
ppm Bias volt ppm Bias 

+5 

to;$'1 I,S7 

zo,'/9 /.'S:1 

Sys. Cal. Bias = Sys. cal. (ppm)- analyzer cal. Cppml X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm) -Initial §ys. re§p. h:!pm) X 100 
span (ppm) 

+5 

Span 
Drift 

+3% 

-o, t. 1 

Response Time Test -- Stabilize with zero gas and switch to high concentration. Record time for 95% change. 
Time: 1) 2) 3) Minutes per point --r-----

TEST DATA 
Start Time: Finish Time: Minutes per point: 

Sample Port 
Thst Point Volt 

4 7 10 13 16 19 22 2S 28 
2 s 8 II 14 17 20 23 26 29 
3 6 9 12 IS 18 21 24 27 30 

AVO VOLT AVOCONC ppm 

CORRELATION COEFFICIENT: b· 9 919 
roMMeiTS: __________________________________________________________________ _ 
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Presented on the following pages are results of the laboratory analysis conducted on the 

samples collected during testing on Boiler lA. 

During sample recovery, 200 ml of the probe wash sample was removed and used for 

metals analysis. The total volume reported on the total solids analytical report does not reflect 

this split. Thtal volumes of the probe wash samples are presented below. 

The 200 ml metals sample split from the probe wash sample was preserved by adding an 

100 ml aliquot of nitric acid solution. This dilution of the sample must be considered when 

determining the total metals catch - including the other half of the probe wash used for total 

solids analysis. 

The impinger catch sample volume was not reported on the analytical report. These 

volumes are presented below. 

Probe Wash Run 1 233 ml total volume 

Probe Wash Run 2 232 ml total volume 

Probe Wash Run 3 288 ml total volume 

lmpinger Catch Run 1 262 ml total volume 

Impinger Catch Run 2 271 ml total volume 

Impinger Catch Run 3 363 ml total volume 

6.3.1 



FILTER WEIGHTS 

company __ M_;_~_c_a _____ _ 
: .. ··., 

Unit ID ---------- Test Date /(- 'lrJ.<c:1;L-
' . ·;, .· ... ·.·:;:· 

I 
Filter 
Number 

~{l£Jvfki_ 
~ iioctloL 9tJ 6 
Dll' 1'31 /9/J? 

''() crs2--1 Jo; 

Sample 
ID 

Company,~ 

Initial 
Weight 

:f.cfiU :J:/7Jr 

~~~2.. :?J-~~ 
:?. PoE'.? :?.,f~:i( 

Unit ID ----------

Filter Sample Initial 

!J)Yi/t:i Number ID Weight 

JJ 95 '3 LH:? L~l ~£(0Cj_ j!~!J. 

? ~/tlc/3~-~~9J ~Ill_ ~/+:?~ ~~-tl.J.D. 
'rdlc9 sJ-LftJ.J k_*3 :i',fr?r :t,;~, 
~· it'~ ){.,/.9tJ 9 ~.t..~.t :?,j(J''/ 3~6J>L 

Final Weight 
Weight Gained 

-P tr;. :t· !t::. 

3!17't ,tJ ~PLI2 c·" ~ /)::. ._ 

---~-, u-;\ -. 

J:t;..r~ z.;-;..r(_ 

~~28 ~f4(2 
1", •; (j ~ 0. ? -) -

Source A4, ;t/ J__ 

Test Date /(-5/-f:t... 

Final Weight 
Weight Gained 

:;: !..2:?1> ~12ti ~.)/_n·, 

3.Hic -:i._Pfi? 
,., . (, . ) O·?d 

.?,,ft:iff ~Ptl'( 
\ '1. ~. , - LJ , ,..! 

:?..1-t~.? .:t!l(srr 
• 1 ' ., l' . 1 ). 

Analysis Date ~-6)-~f;t_ 

.6. 3. 2 

.. ·• 
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CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/16/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110379 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

Total Total 
CHEMTEX SAMPLE Sample Volume Solids 

! ! 

2110379 #1 

2110380 #2 

2110381 #3 

CJH/CNR 

AIHA Accredited 

Identification -Unll (mg/1) 

PW #1 

PW #2 

PW #3 

Date Analyzed/ 
Analyst 

150 42 

170 24 

200 14 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Waler Analysis 

6.3.3 

Total 
Solids 

(mg/sample) 

11/12/92 
NC/KR 

6.3 

4.0 

2.8 

~ Accredited 



CHEMTEJ( 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110394 

PROJECT: BOILER 11, NISCO 

Sample Identification: PW-1 

CHEMTEX #: 2110394 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) 0.99 11/20/92 

Chromium (mg/1) 0.08 11/20/92 

Vanadium (mg/1) 1.01 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 

Beryllium (mg/1) 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

CJH/CNR 

0.296 11/20/92 

0.08 11/20/92 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Air Analysis • Biological Analysis 

KRICK 

KR/CK 

KRICK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 
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CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Or. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110394 

PROJECT: BOILER t1, NISCO 

Sample Identification: PW-2 

CHEMTEX t: 2110395 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) 0.91 11/20/92 

Chromium (mg/1) 0.06 11/20/92 

Vanadium (mg/1) 1.19 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 

Beryllium (mg/1) 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

CJH/CNR 

0.351 11/20/92 

0.05 11/20/92 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Or. C. N. Reddy, 
Director 

Air Analysis • Oiologirnl An:1lysis 

KR/CK 

KR/CK 

KR/CK 

KRICK 

KRICK 

KR/CK 

AIHA Accredited lnduslrial Hygiorm Armlyr.is • Organic Analysis • Pnlrolnum Analysis 
Plant Analysis • Soil Toslin!J • Walor Analysis ~ Accredited 
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CHEMTEX. 3082 25th Street, Port Arthur, Texas 77642, 409-983 4575 
FAX: 409-982-t522 

Environmenl<~l & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE t: 2110394 

--------------------------------------------------------------------
PROJECT: BOILER #1, NISCO 

Sample Identification: PW-3 

CHEMTEX #: 2110396 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) 0.98 11/20/92 

Chromium (mg/1) < 0.05 11/20/92 

Vanadium (mg/1) 0.75 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 0.352 11/20/92 

Beryllium (mg/1) 0.07 11/20/92 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium -

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

CJH/CNR 

Or. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 
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CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110394 

PROJECT: BOILER #1, NISCO 

Sample Identification: Blank 2 r--\ _,., (. [,\ u- I 

v ... , i ., ' ' 

CHEMTEX i: 2110397 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) < 0.04 11/20/92 

Chromium (mg/1) < 0.05 11/20/92 

Vanadium (mg/1) < 0.5 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) < 0.005 11/20/92 

Beryllium (mg/1) < 0.01 11/20/92 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium -

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

CJH/CNR 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 

KR/CK 

KR/CK 

KRICK 

KR/CK 

KRICK 

KR/CK 

AIHA Accredited lndu~triat Hygiene Analysis • Organic Analysis • Petroloum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 
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Environmental & Industrial HygiP.ne Servicr>s 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

:10132 25th Stroot. Port Arthur, Toxns 77642, 409~983 4575 
FJ\X: 409 9132 15/2 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE f: 2110930 

PROJECT: BOILER 11, NISCO 

Sample Identification: 1906 Filter 

CHEMTEX t: 2110930 

RESULTS OF ANALYSIS 

Nickel (mg/sample) 0.0055 

Chromium (mg/sample) < 0.0025 

Vanadium (mg/sample) < 0.025 

Mercury (mg/sample) < 0.15 

Cadmium (mg/sample) 0.0017 

Beryllium (mg/sample) < 0.0005 

METHOD REFERENCE: Nickel EPA Method 7520 

CJH/CNR 

AIHA Accredited 

Chromium 
vanadium 
Mercury 
Cadmium 
Beryllium 

EPA Method 7190 
EPA Method 7910 
EPA Method 7471 
EPA Method 7130 
EPA Method 7090 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.3.8 

l'-·t v / 

Date Analyzed/ 
Analyst 

11/20/92 KRICK 

11/20/92 KRICK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

~ Accredited 



CHEMTEX ::!082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409 982 1522 

Environmnntal & Industrial Hygiene Serviens 

Client: E T S Inc. Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE f: 2110933 

10389 Mammoth Dr. 
Baton Rouge, LA 70814 

PROJECT: BOILER f2, NISCO 

Sample Identification: Blank 

CHEMTEX f: 2110936 

RESULTS OF ANALYSIS 

Nickel (mg/sample) 0.0052 

Chromium (mg/sample) < 0.0026 

Vanadium (mg/sample) < 0.025 

Mercury (mg/sample) < 0.15 

Cadmium (rng/sample) 0.0018 

Beryllium (mg/sarnple) < 0.0005 

METHOD REFERENCE: Nickel EPA Method 
Chromium EPA Method 
Vanadium EPA Method 
Mercury EPA Method 
Cadmium EPA Method 
Beryllium EPA Method 

7520 
7190 
7910 
7471 
7130 
7090 

Date Analyzed/ 
Analyst 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

-----~A" 
Dr. C. N. Red~!:~;~ 

CJH/CNR 

AIHA Accredited 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Pctro"wm Analysis 

Plant Analy!'is • Snit Testing • Water Analysis 

6.3.11 

~ Accredited 



CHEMTEX 
Environmental & lndustrialllygiP.ne Servicr>s 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Stroot. Port Arthur, Toxas 77642, 409-983-4575 
FAX: 409 9B2 15?2 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110930 

PROJECT: BOILER #1, NISCO 

Sample Identification: 1906 Filter /<-
I 

1 ,v I 

CHEMTEX #: 2110930 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/sample) 0.0055 11/20/92 KR/CK 

Chromium (mg/sample) < 0.0025 11/20/92 KRICK 

Vanadium (mg/sample) < 0.025 11/20/92 KR/CK 

Mercury (mg/sample) < 0.15 11/20/92 KR/CK 

Cadmium (mg/sample) 0.0017 11/20/92 KRICK 

Beryllium (mg/sample) < 0.0005 11/20/92 KR/CK 

METHOD REFERENCE: Nickel EPA Method 7520 
Chromium EPA Method 7190 
Vanadium EPA Method 7910 
Mercury EPA Method 7471 
Cadmium EPA Method 7130 
Beryllium EPA Method 7090 

-----~~-~- / 
Dr. C. N. Redd~-;:~ 

Director 
CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

6.3.8 

~ Accredited 



CHEMTE= 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110930 

PROJECT: BOILER #1, NISCO 

Sample Identification: 1907 Filter 

CHEMTEX #: 2110931 

RESULTS OF ANALYSIS 

Nickel (mg/sample) 0.0051 

Chromium (mg/sample) < 0.0023 

Vanadium (mg/samp1e) < 0.025 

Mercury (rng/sample) < 0.15 

Cadmium (rng/sample) 0.0016 

Beryllium (rng/sample) < 0.0005 

METHOD REFERENCE: Nickel EPA Method 7520 

CJH/CNR 

AIHA Accredited 

Chromium EPA Method 7190 
Vanadium EPA Method 7910 
Mercury EPA Method 7471 
Cadmium EPA Method 7130 
Beryllium EPA Method 7090 

_____ (/J!_ - -
Dr. C. 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plan! Analy~is • Snil TestinrJ • Water Analysis 

6.3.9 

/Gco/ C-. 

Date Analyzed/ 
Analyst 

11/20/92 KR/CK 

11/20/92 KRICK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

~ Accredited 



CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th StrP.et, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110930 

--------------------------------------------------------------------
PROJECT: BOILER #1, NISCO 

Sample Identification: 1908 Filter 

CHEMTEX tt: 2110932 

RESULTS OF ANALYSIS 

Nickel (mg/sample) 0.0057 

Chromium (mg/sample) < 0.0026 

Vanadium (mg/sample) < 0.025 

Mercury (mg/sample) < 0.15 

Cadmium (mg/sample) 0.0019 

Beryllium (mg/sample) < 0.0005 

METHOD REFERENCE: Nickel EPA Method 7520 

CJH/CNR 

AIHA Accredited 

Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

EPA Method 7190 
EPA Method 7910 
EPA Method 7471 
EPA Method 7130 
EPA Method 7090 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysi!' • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.3.1.0 

/ '• fl 

Date Analyzed/ 
Analyst 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409 982 1522 

Fnvironnwnlal P.. lndustrinl HygiAne Serviens 

Client: E T S Inc. Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110933 

10389 Mammoth Dr. 
Baton Rouge, LA 70814 

PROJECT: BOILER #2, NISCO 

Sample Identification: Blank 

CHEMTEX 1: 2110936 

RESULTS OF ANALYSIS 

Nickel (mg/sample) 0.0052 

Chromium (mg/sample) < 0.0026 

Vanadium (mglsample) < 0.025 

Mercury (mg/sample) < 0.15 

Cadmium (mglsample) 0.0018 

Beryllium (mglsample) < 0.0005 

METHOD REFERENCE: Nickel EPA Method 
Chromium EPA Method 
Vanadium EPA Method 
Mercury EPA Method 
Cadmium EPA Method 
Beryllium EPA Method 

7520 
7190 
7910 
7471 
7130 
7090 

Date Analyzed/ 
Analyst 

11/20/92 KRICK 

11120192 KRICK 

11/20192 KRICK 

11120192 KR/CK 

11120192 KR/CK 

11120/92 KR/CK 

-----~' 
Dr. C. N. Red~!~~;~ 

CJH/CNR 

AIHA Accredited 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

PIO'!nl Analy!'is • Soil Ta~ting • WO'!ter Analysis 

6.3.11 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110398 

PROJECT: BOILER f1, NISCO 

Sample Identification: Imp. Catch #1 

CHEMTEX #: 2110398 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) < 0.04 11/20/92 

Chromium (mg/1) < 0.05 11/20/92 

Vanadium (mg/1) < 0.5 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) < 0.005 11/20/92 

Beryllium (mg/1) < 0.01 11/20/92 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

CJH/CNR 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 

6.3.12 



CI·EMTq 3082 25th Street, Port Arthur, Tox1=1s 77642, 409-983-4575 
FAX: 409-982-1522 

Environment<~! & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/23/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110398 

PROJECT: BOILER fl. NISCO 

Sample Identification: Imp. Catch #2 

CHEMTEX f: 2110399 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) < 0.04 11/20/92 

Chromium (mg/1) < 0.05 11/20/92 

Vanadium (mg/1) < 0.5 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) < 0.005 11/20/92 

Beryllium (mg/1) < 0.01 11/20/92 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

CJH/CNR 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Dr. C. 

Air Analysis • Biological Analysis 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited lnduslrlal Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 

6.3.13 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE f: 2110429 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
.t 

2110429 

2110430 

2110431 

2110432 

2110433 

2110434 

2110435 

2110436 

2110437 

2110438 

2110439 

PROJECT: BOILER fl, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R1-S1-TA 

R1-S1-TB 

R1-S1-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

R1-S3-TA 

R1-S3-TB 

R1-S3-TC 

Blank Charcoal 

Desorption Efficiency(%): 89/87 

BENZENE 
(CAS 171-43-2) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

. 11/9/92 
SP 

l ' 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysi!l • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

6.3.15 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 

FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: ~110429 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
t 

2110429 

2110430 

2110431 

2110432 

2110433 

2110434 

2110435 

2110436 

2110437 

2110438 

2110439 

PROJECT: BOILER tl, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Rl-Sl-TA 

R1-Sl-TB 

Rl-Sl-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

Rl-S3-TA 

Rl-53-TB 

R1-S3-TC 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency(%): 92/88 

ETHYL BENZENE 
(CAS #100-41-4) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

___ _(lfflt-.cld~--.-·····. 
Dr. C. N. Reddy, P 

Director 

6.3.16 
Air Analysis • Oiological Analy5is 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE t: 2110429 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110429 

2110430 

2110431 

2110432 

2110433 

2110434 

2110435 

2110436 

2110437 

2110438 

2110439 

PROJECT: BOILER 11, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R1-S1-TA 

R1-S1-TB 

R1-S1-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

R1-S3-TA 

R1-S3-TB 

R1-S3-TC 

Blank Charcoal 

Date Analyzed/ 
Analyst 

TOLUENE 
(CAS 1108-88-3) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Desorption Efficiency(%): 92/90 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

rw-12 !f _/ ____________ V/~\!!:L~·-
Dr. C. N. Reddy, ~.D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analy.sis • Petroleum Analysis 

Planl Analysis • Soil Testing • Water Analysis 

6.3.17 

~ Accredited 



3082 25th Stroot, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-992-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110429 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
1! 

2110429 

2110430 

2110431 

2110432 

2110433 

2110434 

2110435 

2110436 

2110437 

2110438 

2110439 

PROJECT: BOILER t1, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R1-S1-TA 

R1-S1-TB 

R1-S1-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

R1-S3-TA 

R1-S3-TB 

R1-S3-TC 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS #1330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110429 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

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

CHEMTEX 
1 

2110429 

2110430 

2110431 

2110432 

2110433 

2110434 

2110435 

2110436 

2110437 

2110438 

2110439 

PROJECT: BOILER fl, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R1-S1-TA 

R1-S1-TB 

R1-S1-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

R1-S3-TA 

R1-S3-TB 

R1-S3-TC 

Blank Charcoal 

Date Analyzed/ 
Analyst 

NJ\.PTHALENE 
(CAS #91-20-3) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Desorption Efficiency (%): 84/87 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

') { f,U k_ <.etc-~ _ 
-----------~-~---- -~~ 
Dr. C. N. Reddy, .D 

Director 

Air Analysis • Biological Analysis 
lndu~lrinl Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Planl Analysis • Soil Tesling • Waler Analysis 

6.3.19 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Envimnmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110440 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
i 

2110440 

2110441 

2110442 

2110443 

2110444 

PROJECT: BOILER fl, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R2-Sl-TA 

R2-Sl-TB 

R2-Sl-TC 

Blank Silica Gel 

Blank Charcoal 

Date Analyzed/ 
Analyst 

BENZENE 
(CAS #71-43-2) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Desorption Efficiency(%): 89/87 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

(!,.lVJ2co(c~. -----------------¥-- . ,/ 
Dr . C . N. Reddy, J_9 .. ·D/-

Director . 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.3.20 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE i: 2110440 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

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

CHEMTEX 
! 

2110440 

2110441 

2110442 

2110443 

2110444 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

Date Analyzed/ 
Analyst 

ETHYL BENZENE 
(CAS 1100-41-4) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Desorption Efficiency(%): 92/88 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

___ (l!_~{d~~--~~,...,-
Dr. C. N. Reddy, ~D 

Director . 

Air Analysis • Bioloqicill AnAlysis 
lndustrilllllygiena Analysis • Orgnnic Annlysis • Pnlroleum Analysis 

Plant Analysis • Soil Ta~ling • WA!m AnAlysis 

6.3.21 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110440 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
!. 

2110440 

2110441 

2110442 

2110443 

2110444 

PROJECT: BOILER #1, NISCQ 

RESULTS OF ANALYSIS 

Sample 
Identification 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency(%): 92/90 

TOLUENE 
(CAS #108-88-3) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

___ c;jt_f2~ckl0.-:~" 
Dr. C. N. Reddy, ~.D 

Director 

Air Analysis • Biological Analysis 
lncluslrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.3.22 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110440 

CHEMTEX 
! 

2110440 

2110441 

2110442 

2110443 

2110444 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R2-Sl-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS #1330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

6.3.23 

~ Accredited 



CHEMTE= 30R2 25th Stroot, Port Arthur, Texas 77642, 409-983 4575 
FAX: 409-982-1522 

f=nvironrnenlnl & Industrial Hygiene Snrvicns 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110440 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
.t 

2110440 

2110441 

2110442 

2110443 

2110444 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency (%): 84/87 

NAPTHALENE 
(CAS #91-20-3) 

(uq/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

----~~~q~: ~-
Dr. C. N. Redd~~~.D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.3.24 

~ Accredited 



Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110445 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

CHEMTEX 
1 

2110445 

2110446 

2110447 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency (%): 89/87 

BENZENE 
(CAS #71-43-2) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Pelroleum Analysis 
Plant Analysis • Soil Tesling • Water Analysis 

6.3.25 

~ Accredited 



Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110445 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

CHEMTEX 
! 

2110445 

2110446 

2110447 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 92/88 

ETHYL BENZENE 
(CAS #100-41-4) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

6.3.26 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110445 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
i 

2110445 

2110446 

2110447 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 92/90 

TOLUENE 
(CAS #108-88-3) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

___ f&£~~fl~{~z-':: 
Dr. C. N. Reddy, Ph-D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygieno Analysis • Organic Analysis • Pnholeurn Analysis 

Plant Analysis • Soil Testing • WAter Analysis 

6.3.27 

~ Accredited 



Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Stroot, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110445 

PROJECT: BOILER 11, NISCO 

RESULTS OF ANALYSIS 

CHEMTEX 
! 

2110445 

2110446 

2110447 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS #1330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • BiolngiC'fll Analysis 

lndustrialllygiene Analysis • Organic Analysis • l'ntroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

6.3.28 

~ Accredited 



Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110445 

PROJECT: BOILER fl, NISCO 

RESULTS OF ANALYSIS 

CHEMTEX 
t 

2110445 

2110446 

2110447 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-Sl-TA 

R3-Sl-TB 

R3-Sl-TC 

Desorption Efficiency (%): 84/87 

NAPTHALENE 
(CAS 191-20-3) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soli Testing • Water Analysis 

6.3.29 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

f=nvi10nmnnlnl P. lndusllinlllyninnA Sorvicns 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110448 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110448 

2110449 

2110450 

PROJECT: BOILER fl. NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-Sl-TB 

R4-S1-TC 

Desorption Efficiency (%): 89/87 

BENZENE 
(CAS 171-43-2) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

__ _{/(Jf_~}_ctL~1-- _ 
Dr. C. N. Reddy, P~P

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Tasting • Water 1\n~llysis 

6.3.30 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE i: 2110448 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110448 

2110449 

2110450 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-Sl-TB 

R4-S1-TC 

ETHYL BENZENE 
(CAS i100-41-4) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Desorption Efficiency(%): 92/88 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

D(J£\JLL~ ----------------- --~ ,./-

Dr. C. N. Reddy, h.D 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Pelrolrmm Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.3.31 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110448 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110448 

2110449 

2110450 

PROJECT: BOILER fl, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-S1-TC 

Desorption Efficiency (%): 92/90 

TOLUENE 
(CAS #108-88-3) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

. 11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

___ f:l!1!2cc.ldJ;_:_ 
Dr. C. N. Reddy,~h.O 

Director 

Air Analysis • Rioln!Jkrtl Analysis 
lnduslriill Hygiome Analysis • Organic Analysis • Pntroteum Annly~;is 

Pl<1nl Analysis • Soil Testin9 • W<!IP.r Analysis 

6.3.32 

~ Accredited 



CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE i: 2110448 

PROJECT: BOILER 11, NISCO 

RESULTS OF ANALYSIS 

CHEMTEX 
! 

2110448 

2110449 

2110450 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-S1-TC 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS #1330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial l~ygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • WAter Analysis 

6.3.33 

~ Accredited 



CHEMTEX 3082 25th Stroot, Port Arthur, Toxas 77642, 409-983 4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110448 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
t 

2110448 

2110449 

2110450 

PROJECT: BOILER #1, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-S1-TC 

NAPTHALENE 
(CAS #91-20-3) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Desorption Efficiency(%): 84/87 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

Ci{J IJJd~ // ----------------- -~-,. 

Dr. C. N. Reddy, h.D 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • retroleurn Analysis 

PlAnt AnAlysis • Soil TestinQ • Walf'r Analysis 

6.3.34 

~ Accredited 



3082 25th Stroot, Port Arthur, Toxas 77842, 409-983--1575 
FAX: 409·982-1522 

Environmental & lndustrlal Hygiene SaiVIces 

Client• E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date1 12/10/92 
Date Collecteda 11/4-5/92 
Collected Bya Client 
Date Received• ll/8/92 
CHEMTEX FILE#1 2120392 

~~~-------------~~~-~----~--~~~~--~~--~~---~---~----------~~--~-~~---
PBOJIC~a UNIT fl AND UH~T !2 

aample IdentificatiODI lUEL lA 

CHE~EX tr 2110392 

ULTIMATE lUlL ANALYSIS 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mglkq) 
Beryllium (mg/kq) 
Mercury (mg/kg) 
Elemental C (wt%) 
Elemental H (wt%) 
Elemental O~(wt%) 
Elemental N (wt%) 
Elemental s (wt%) 
Ash (wt%) 
Moisture (wt%) 
High Heat Value (BTU/lb) 

85.66 
< o.s 
297 
0.20 

< 0.20 
0.030 

'"'95·. 66 
4.07 

1.92 
101.1 _4.86 

0.43 
0.25 

15,440 

7 'i'. 9 ~ 
3, ~1..) 
y, JJ 

I. 70 

r.s-y 
6.1/0 
O:z.!. 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

JLH/CNR 

- AIHA Accredited 

Dr. c. 

Air Analysis • Biological Analyale 
lnduatrlal Hygiene AnlliY•Ia • Organic Analy,al• • Palroleum Analyaia 

Plenl Analysis • Soli lestlno • W11ter Anftlysfs 

6.3.35 

Date Analyzed/ 
Analyst 

11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/8/92 MK 
12/9/92 MK 
12/14/92 MK 

,/ 

~ Accreditod 



CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 12/10/92 
Date Collected: 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2120392 

PROJECT: UNIT tl AND UNIT 12 

Sample Identification: FUEL lA 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental C (wt%) 
Elemental H2 (wt%) 
Elemental 0 2 (wt%) 
Elemental N (wt%) 
Elemental S (wt%) 
Ash (wt%) 
Moisture (wt%) 

CHEMTEX f: 2110392 

ULTIMATE FUEL ANALYSIS 

85.66 
< 0.5 
287 
0.20 

< 0.20 
0.030 

85.66 
4.07 

10.01 
1.82 
4.86 
0.43 
0.25 

High Heat Value (BTU/lb) 15,440 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

Date Analyzed/ 
Analyst 

11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
12/9/92 
12/9/92 
12/9/92 
12/9/92 
12/9/92 
12/8/92 
12/8/92 
12/14/92 

CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
sc 
sc 
sc 
sc 
sc 
MK 
MK 
MK 

____ ft.11_ --------- -
Dr. C. N. Reddy, 

Director 

JLH/CNR 

AIHA Accredited 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Te~ling • Water Analysis 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 12/10/92 
Date Collected: 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2120390 

PROJECT: UNIT i1 AND UNIT f2 

Sample Identification: LIMESTONE 1A 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental S (wt%) 
Elemental N (wt%) 
Ash (wt%) 
Moisture (wt%) 
Calcium (mg/kg) 

CHEMTEX i: 2110390 

ULTIMATE FUEL ANALYSIS 

11.3 
9.5 

35.7 
3.79 
0.20 
0.074 

< 0.01 
< 0.01 
83.66 

< 0.01 

Calcium Carbonate mg/kg)* 
520,000 

1,298,440 
14,750 

(mg/kg)** 51,170 
Magnesium (mg/kg) 
Magnesium Carbonate 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

JLH/CNR 

AIHA Accredited 

----~ 
Dr. C. N. 

6.3.36 
Air Analysis • Biologi,:al Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

Date Analyzed/ 
Analyst 

11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
12/9/92 
12/9/92 
12/8/92 
12/8/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 

CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
sc 
sc 
MK 
MK 
CK 
CK 
CK 
CK 

~ Accredited 



CHEMTEX 308?. 25th Strnet. Port Arthur. Texas 77642, 409-983-4575 
FAX: 409 982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 12/10/92 
Date Collected: 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2120386 

PROJECT: UNIT #1 AND UNIT #2 

Sample Identification: BOTTOM ASH 1A 

CHEMTEX #: 2110388 

ULTIMATE FUEL ANALYSIS 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental S (wt%) 
Elemental C (wt%) 
Ash (wt%) 
Moisture (wt%) 
Calcium (mg/kg) 
Calcium Sulfate(mg/kg)* 
Calcium oxide (mg/kg)* 
Magnesium (mg/kg) 
Magnesium Oxide (mg/kg)** 

134.0 
9.9 

1020.0 
2.48 
0.2 
0.058 

17.65 
< 0.05 

99.05 
< 0.01 

355,000 
1,205,940 

496,650 
18,500 
30,670 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

JLH/CNR 

AIHA Accredited 

Dr. C. N. 

6.3.37 
Air Analysi~ • Biological Analysis 

Industrial Hygiene Analysis • Org:mic Analysis • Pntrolaurn Analysis 
Plnnl Analysis • 5oil Testing • Water Analysis 

Date Analyzed/ 
Analyst 

11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
12/9/92 
12/9/92 
12/8/92 
12/8/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 
12/11792 

CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
sc 
sc 
MK 
MK 
CK 
CK 
CK 
CK 
CK 

~ Accredited 



CHEMTEX 3082 :?5th StHJOI, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409·982 1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 12/10/92 
Date Collected: 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2110386 

-----------------------------------------------------------------
PROJECT: UNIT #1 AND UNIT #2 

SAMPLE IDENTIFICATION: FLY ASH 1A 

CHEMTEX #: 2110386 

ULTIMATE FUEL ANALYSIS 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental S (wt%) 
Elemental C (wt%) 
Ash (wt%) 
Moisture (wt%) 
Calcium (mg/kg) 
Calcium Sulfate(mg/kg)* 
Calcium oxide (mg/kg)* 
Magnesium (mg/kg) 
Magnesium Oxide (mg/kg)* 

83.0 
11.6 

681.0 
2.92 
0.2 
0.10 

11.79 
3.87 

91.43 
< 0.01 

535,000 
1,817,400 

748,470 
22,000 
36,480 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

Date Analyzed/ 
Analyst 

11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
12/9/92 
12/9/92 
12/8/92 
12/8/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 

CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
sc 
sc 
MK 
MK 
CK 
CK 
CK 
CK 
CK 

----~ 

JLH/CNR 

AIHA Accredited 

Dr. C. N. 

6.3.38 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plfmt Analysis • Soil Testinq • Water Analysis ~ Accredited 



Presented on the following pages are Boiler 1 A operating data collected during the 

emissions tests. 

6.4.1 



NISCO Unii1A Opnllonal Data for November 4-1.1 1112. 

Dlte TlnNI O•nntlon Iteam P,..••ur• Steam Tem~ Fuel Flow Llmeltont Flow ltNm Flow 
MA1JT16.PV M1PT35.PV M1TI37~QPI!U JM1FID9.PV JU1FI03.PV AB1FY01.PV 

MWATTS PSIG DEG KPPH I<PPH KPPH 
11/4/92 8:00:00 43.858 1&89.528 989.18 33.593 380.094 
u_,4/&2 o:oo:oo 43.m 1585.687 98D.73e 33.581 358.906 
111~02 1o:oo:oo 43.928 1689.724 988.385 33.808 a89.aea 
11 4,92 11:00:00 43.805 1588.374 962.987 33.58 380.838 
11/.V92 12:00:00 43.418 1664.389 982.<405 33.682 382.014 
11/4~ 13:00:00 44.013 1871.826 980.224 33.562 385.871 
11/4792 14:00:00 43.713 1586.212 9e0.93 33.588 383.526 
11L4~ 15:00:00 43.841 1588.853 983.386 33.682 383.88 
11 4/D2 18:00:00 43.198 1548.475 980.931 33.643 358.448 
11,4/92 17:00:00 48.477 158'7.868 978.838 37.359 398.892 
11/4/J2 1800·00 S6.842 1591.051 991.244 41.648 ---·--· 463.497·-
11/4/92 19~00;00 61.671 1580.97 --c----·1000.328 44.~-r----- -·~497.706 
t1L4/92 2o:oo:oo 67.495 1se2.sor- 1007.214 47.847 -·-·- 540.1es-
11/4/92 21:00:00 70.161 1604.439 1005.295 49.267 --·-r--559:988-
1 1J.4/~2 22:00:00 73.145 ----"1616.649 -r--1004.661 50.646 ·-1--·--- f--582.245 
~i92 23:00:00 ---"73.637 1587.53··- 1005.098 51.495 ---·-r-587.036-

/11/5/92 0:00:00 76.149 1579.674 1004.934 52.695 --· -1-· 601.789-
11/5/92 1:00:00 78.09 1571.987 ·-r---1(')()5.583 53.87·--------1-·614.007-
11)5/92 2:00:00 82.657 1593.814 1005.159 56 691 654 595·-

_!1/5/92 "3:00:00~~ 1590.917 I--:Joos.4i1 s8:898 1------686:333 
\ 

11/57_92 4:00:00 86.413 1584.89 -r--1005:407 58.973 -----~668' 
11L5/92 5:oo:oo 86.784 1589.464 ---· 1004.906 58.971·-1---- 691.442 
11/5/92 6:00:00 86.655 1581.156-- 1004.638 59.03 ~--=-- 690.241 
11 /5/J)2 7:00:00 86.851 1583.808 1004.889 59.021 691.22 
~~/92r-_8:oo:oo 86.887 ~585.451 ·-- 1004.933. 59.026 ··-r------;3.233 ____ 692:3&9-

11)'ili2_. 9:00:00 ~ 1578.586·- -,Q:()ct~ 59.04 ·-'1-- 13.956 ·- 689.571 
11/§/92 10:00:00 86.361 1576.i23·--. 1005.164 59.02 -,5,594-·-- 687.94 -
11/5/92 11:00:00 ~8 1576.195"- --,604.775 59.345 16.962---688.427 
11}5/92 12:00:00 91.977 1574.471 1005.79 62.8~- 18.62 - 736.868 
11/5/_92 13:00:00 99.443 1610.001 --·1005.265--r-- 67.576 15.753 ____ 904.47 
11}_5/92 14:oo:oo m~ 1608.735 1004.57 68.38 15.828 ·- -B24.aaa--7 ttJ5/92 1s:oo:oo to1.649 1608.968 __ 1oos.o45 ·-~ ea.28t ·1sm-·~·824.a26 ·-
11/5/92 16:00:00 101.631' 1607.864 . .1004.969 68.195 16.393 822.926·-
11_15/92 17:00:00 101.539 1608.766 ·--~0'05.019 68.825 f.-- --"11.04 - -828."386 

\ 11 5/92 18:00:00 101.542 1608.1:;r--_:__1005.152 68.544 ·-16.574- 829.055 
11 5/92 19:oo:oo 101.6n teoe.es7- 1005.049 68.935 11.2s1 827.622 

--, f 5/92 20:00:00 1o1.664_1-__1608.51_1_, __ ~.756 __ 1-· 69.155 --r--16.972 --=-=-828.674 -

·--+----r------+-----'·-------+----·--+--·--·------·-·
i----r----+·-------i~---,--.-+-~---- -r-------1---- -----------
----t-----;----·o....-J---------------1-·----~-<t--------·---·--

li----......J-----+-----· ---------------+-----;------· ------·
--- ----+----+-·------~-------r--------t------------~-

----+----f..---~-+- -------+------r--·----1-----------~·-

6.4.2 
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CROSS SEC. •. -riAL SCHEMATIC OF STACK E T s 
il=lAVERSE POINT LAYOUT 

-- -- .. T o· PLANT/Jtsc.o 

FIELD DATA, METHOD{S)_I_-"""'5' ___ _ 

• DATE (/ f: 12-
LOCATION {AJe~.q: {.-li/4t LA. 

ORl\W 1\RROW OPERATOR ]) ;4-(l.h ;J IAJ o 
0 j) 

No P..TH sr ACK No. t$c>l I e r · it 2-

RUN NO. I + 
~ 
I --4--1 

PRESSURE 
. DIFFER5NT1AL 

A~ 

SAMPLE BOX NO. SL 
MEieR BOX NO. '{ 12...-
AMBIENTTEMPEAAlURE 'J]_ 

0 

BAROMETRIC PRESSURE 'Z. q .8 0 

RLTERTAREwtmg /6{o 3 -
N0771 c: OIAM:: 1 ::R. in. 0 · "Z.I 3 ° 

GAS SAMPlE IEMPEMATURE 

ST AOt DIAMETER. ln. I 20 . 0 0 

PITOT"TUBENQ. f-/0 -s 
PITOT FACTOR CJ, 6( ;$ 

METER A He j. ~ g 0 ~ 
D.G.r.LC. FA-~A 0 . Cf -'/fo 8 
KFACTDR /./7 q I 
I= CJ I 7 6l,~z_ 

lr:MPERA7URE 
OF GAS 

I 
I 

! TR.A.Y:?.SE 15AMPUNG 

ORlACE AT DRY GAS METER ' 

MEi"En LEAVING PUMP I 

SiATIC SlACK VELOCITY tAH) GAS SAMPL.: SAMP'-E SOX CONDENSER OR VACUUM• 
I FO!h'T I TIME ~R-su-- HEAD I I ITEMFERATURE,l.AS71MP1NGER TEMP ln.. HsO VOLUME INL.:T Ot.rn..ET lr-HII ,.., :;:::; M::l 
J NUME~ (9}, min. Qn.H20) \r•J. ·r= (6Fs) J (,.1;F;) ACiUAL DESiRED {Vm~ I~ (T1111n), "F {T~). 'F 'F F ~J&UV• 

-- -·-- ----

I I o9~o I 01-1 cf2 I 302.. a lt. o5ol1-oz..tH-l .z.~ol i. ~0+f&:,B?ool I 74- I 7 I .. 131"9' I 57 I s-.u 
Z. l;oovl-/z..r-1 30S.D I!~I0°I;.ot-6ll··~ooj/32:>j&"l5.551l 6o I /7 I 330 I .s-9 l<;""".o 

~ I ~ l;o;v I 1363 . .:> li.Jl'olt.o-1-BI!. 3ool;.;z317oZ.zll I Bs I 7 B I 32. f I S:b I s=.o 
;n i 4- ltoz..D I l3o~ !J. 0 '"'o1Joo 0 lt.z..ooj,.z.o-=.j;o6.c64-3l t3i- I gCJ I ?Z-0 I ;)Co ls=.v) 
N I -s- l;llso I l3o3 ltJ.:?5'~1o.'f77ILi")UI•tf"-el'7;).3£.BI Bco I Sz. I ;z..z_ I :>7 l.;.o i 

I & l;o.q.-o I I :;oz... lo9oulo-1f8lt.O('r>l/.o64-'t7z..t. ool ~~ I ~3 I 5w I f, I<,D! 
i !!o5"'vl ~I- 1-- I- 1- 1- l1z.·r.1e;1 ~ I- I- I I-; 
I I 1/'{)Z.. lew. _I ?o~ l!oool;onvi/ . .Z.Di>l(z."'Dj(Z1.76)1 ~3 I '(3'2- I 3i3 I s-E.:> I~~-~ l 
l 6 11112- I I 5oJ.- lo1?~0.7"'-V.t~0 1/.tz&\7-34-.4-3'~1 <75""" I Br.e I 5~41--- I ~(; !5.01 
I '1 I; I :..z. I I .c; o 'S I 0 .'7?-?1'0 · 'JBI'I;.;s-o I;· t1Z-I7ft?- 77 II /0 1- I 9 s- I s 3& I ~" I s. o I 
I /{) II! 3"'Z...I I .So:> l/./t>D lt.~?f-8l!-3oD I15Z:>I7f'7t9B I liZ- I /oZ. I s5tf-' I :27 ls:.o I 
I /1 l;;fZ-1 I 3o3 I!-15"0\;. 0 ?z..l1.3's-ol/.",eE>I75"5.14-z.\ 1/CJ I 11 D I ~3-;- I .rc, 15:.;1 
I /-z... l!;s-z. I I 3o3 l!.o5"'ol;.ozftt.z-s-ol!.z";;l7c.t.o71 I ;2-3. I 11 s- I :s 31 I 7t3 15*: 2:l 
I l;z.o-z-110 I I I I I l7c.·7-7131 I I I I I 
I I I I I I I I I I I I I I I 
[ I I I I I I I I I I ; I I I I 
AVERAGE ltz.o o j-;>z .. ~l ~oZ.-75"'1 I!- o /z...l;. '21] I /8.JfZ.I I q l-1.1zJ 

::::>< 

VOL.lJ)ft: OF UOUID ORSAi MEASUREMENT COMMENTS: 

PRE-LEAk = = • (If'" ~ A,; . ~·I (! t<::: l' I"". ;.., 
POS"l'-~ ~ GOOD @ ·o , t1 ~ ~ . .1- .:.;o I cr (" I,.... ;I() 

WAiER COLL-CCTED - I Qz I 02 ., co I to 

. F1NA1J t1t; .z I 5ti'z . 11 ?- ·-s- .z. I 64-3. s 1 1/,«-. ""I ~ I I 
INITlAiJs s-~ J"l 57o. )I Hz . ~ I t,~s. $ 2 I 14-. 2..1 I 

~~~HT ~j?f"· 7 I 11. r, I Z . 3 I /v. 5'" 3 I I I I 
1.c'rAL W!:Imr'J' I I "7 '1. I I I i I I I I I --



ETS 
Emission Testing Services, Inc. 

Client : NISCO 
Source : BOILER 2A 
Test Date : 11- 4-92 

Run No.: 1 

DETERMINATION of STACK GAS 
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE 

A - Crou-occtional area of the otaclc, ft3 

Acf - Stack au flow rate, actual, acfm 

Bwo - Stack au moioture fraction, %II 00 

Cp - Pilot tube cocffwient 

dH - Meter orifice prcuure differential, in. H20 

dP - Stack au v~locity head, in. H20 

Fl - Convenion factor, 13.6 in. H20/ in. Hs 

Kp • Pitot tube constant, 85.49 

MC02- Molecular weiaht of C02, 44.01 lb/lb mole 

Md • Stack au molecular weiaht, dry lbllb mole 

MH20 • Molecular wdaht of water, 18.02 lbllb mole 

MN2 • Molecular weiaht of N2, 28.01 lbllb mole 

M02 - Molecular wei8ht of 02, 32.00 lbllb mole 

Mo • Stack su molecular wei8hl, wet lbllb mole 

Pbar • Barometric prcuure, in. H8 

Pa • Stack au otatic prcooure, in. H20 

Po • Stacie au aboolute prcuure, in. H8 

Potd Standard aboolute prcuure, 29.92 in. H8 

Qod - Stack au volwnetric now rate, dry acfm 

R ·Ideal au conotant, 21.8S 

Tm - Meter temperature, R 

To • Stack su temperature, R 

Told - Standard temperature, S28 R 

Vi • \\\Iter vapor condcnocd, impinser I, a 

Vii • \\\Iter vapor condcnacd, impin8er 2, 8 

Viii ·\\\Iter vapor condenocd, impinaer 3, 8 

Viv ·\\\Iter vapor condenocd, impinaer 4, 1 

Vm · Gu meter aample volwne, dry ft3 

Vmotd - Gu meter aamplc volwne, dry old. ft3 

Vo • Stack 1• velocity, ftlaec 

Vm • Total water vapor condenocd, ft3 

Y · Dry au meter calibration factor 

%C02 ·Stack sao CO concentration, %/100 

%N2 Slllck I"" N2 cunccn11111ion, %/llKl 

02 • Stack a•• 02 concentration, %/100 

vw = { c Vi+ Vii+ Viii+ Viv > R Tstd } ={-<_5_4_.7_• __ 11_._6_• __ 2_.3_• __ 10_._5_>_<_2_1_._85_>_<_52_8_>} = 
3

_
73141 

( 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 ) 

{ 
( Pb + dH/ F1 ) Tstd } 

Vmstd = Vm Y = ( 78.742 )( 
Pstd Tm { 

( 29.800 + 1.2167/13.6 )( 528 ) } 
.9768 ) = 

( 29.92 ) ( 551 ) 

{ 
Vw } { ( 3. 73141 ) } 

Bws=- = --, 
Vw + Vmstd 3.73141 + 73.59039 

.0483 

Md = ( MC02 )( XC02 ) + ( M02 )( %02 ) + ( MN2 )( XN2 ) 
= ( 44.01 )( .146) + ( 32.00 )( .042) + ( 28.01 )( .812) 30.514 

Ms = Md ( 1 - Bws ) + ( MH20 Bws ) = ( 30.514 )( 1 - .0483 ) + ( 18.02 )( .0483 ) 29.911 

Vs = Kp Cp ( dP )~ { p:sMs r = ( 85.49 )( .8130 )( 1.0124 >{ ( 
29

_
708

7
:: ~9 . 911 

Acf = ( 60 sec/min)( Vs A)= ( 60 )( 65.1910 )( 78.5398 

{ 
Tstd Ps } 

Qsd = ( 3600 sec/hr )( 1 - Bws )( Vs A ) 
Ts Pstd 

307205.3 

f = 65.1910 

= ( 3600 )( 1 - .0483 )( 65.1910 )( 78.5398 ) ------- 12057684.0 dscf/hr { 
528 )( 29.708 ) } 

763 )( 29.92 > = 200961.4 dscf/min 

6.5.3 

73.59039 



CROSS SEC. • ... riAL SCHEMATIC OF STACK 

TRAVERSE POINT LAYOUT 
;:a ..........._ 

ETS Fl ELD OAT A, M ETH 0 D(S) _;r.__.,...._z:;..;:;..._ __ _ 

0 . 
DRJ\W 1\RROW OP:RATOR 1)q Y'"\.OPI.J /1 tOO/) 

T PLANT II Jt 5 ( C) 
I 

DATE /( f- Cf Z 

LoCATioN c,ve;) CA_/e L-

SAMPLE BOX NO. 8 t-, 
METER BOX NO. 4 CJ z_ 

AMBIENTTEMP=..RAlURE &3$ 
B~OMETRIC PRESSURE '2 j · f2 OJ 

FtLTERTAREwtm; /53.']3 
NOZZ'-E OIAMc 1 :H. in. 0 · 2 I .3 0 
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PITOT FACrOR () ' 13 I 3 
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K FACTOR /. ¢17 ~ 

NOP.'!'H 8. ( ~ ~ sTACK No. 0 , R r -,... <-

~ RUNNO. ~ 
T-:. q):19, 9Z-8 f-

PRESSU'RE ~ DIFFERSmAL TEMPERATURE 
ACROSS GAS SAMPL.EiEMPERATUR OF GAS 1· 

ORlRCC ~ 
ME'i"S AT DRY GAS Me: I c:;n LEAVING PUMF I 

TAAV:?.SE ISAMPUNG STATIC I SlACK I VELOCITY ~ G.ASSAMPI..E SAMP"..EBOX CONDENSER OR VACUUM! 
POih'i TIME FRESSURE TEMP HEAD ln.. H..O VOLUME INL:I OUTLET TEMp-;RATURE L..AS"i IMPINGE=! lr- H~ t 

NUMEE1 (9}. min. Pn.H20) I (I •l. ·r: · 1 (6?•) 11~1 ACiUAL D-::siF.ED (Vml. 1t1 (Tmm), "F I (Tmovt), •F I •F F vauv• \ 

! I 1;1'3_-z.S"I {?!.~' 7_ Cf B I 0 ·9'b st 0 .?~zt /.zs-ol IZ.7 z; 7 ?z, <):j>d 84- J e 1-" I _-=s_-z._ I I ..:;-- 5 I "'). 0 ! 
I 2- I/33S:I-/.3'CJ I 7..Cf'1 lo-?.;olo.11DtfJ.z.ooll'ltz.l718. 6'i3/l tffb I CBf- I =}2..o I S:Z.. ls:o I 

~ I .; 113'1-51 I :,oo lo-?b516·18z.ll.zs-ol;.z.~I7B<J :z.3~ ss- I 0z I :> z.& I s=z.. 1-<.o! 
~ l f' l/s5:)1 I 3oo V.ts-DII.z:>1zlt.5'o-oi!.<Htl7~'·~'3)1 '6 S: I g-z I 330 I s:o I"'· 0 i 
,;:. 
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I 
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J! I !L)3JI I :s oo II cz.bol / oz-t+;. 35'ol/. ~6 st s 39' . .-,r!J- g ?- I 81 I 3/0 I t:. D I~- o 

_l_7.... t / -5""1-!l I 3o C> I~ ~.;-5'{ 0-97~/. z:)q/. ~1-~ Bn;,IIZ-1 t3s I 02- I '3t7 I (po !Gf'?:J! 
11~ 5/ ld../0 I I I I I t 85'l. b7-si I I I I . ll olzJ l-2::. I I so,;f-$1 rs3,oe I 

VOUJME OF UOUID 1,..6 (;10.•... ) IMPINGSI I ORSAi MEASURBIEHT COMMENTS.: 
WATEn COU...:cTED IQz 

1 I ltl'. Z. 

02 ., co 1 Nz 

~~I I 
PRE-~~ GOOD @/ 0 /.ot 7f6 eo/ C,;fdi?/Pr /1M. '1/' 
POS'!'-ml' ~ GOOD @ /U < (/1;..4 . a o( C ~ lf(..j,c J 1M. vJ 

I .r 

2 I t I I 
3 I I I I 
I. I I I I I 



ETS 
Emi11ion Testing Services, Inc. 

Client: NISCO 
Source : BOILER 2A 
Test Date : 11- 4-92 
Run No.: 2 

DETERMINATION of STACK GAS 
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE 

A • Croaa-eectional area of the etack, ft3 

Acf • Stack au flow l'llte, actual, acfm 

Bw1 • Stack au moieture fraction, "II 00 

Cp 

dH 

dP 

Fl 

• Pitottube coefficient 

• Meter orifice pi'CIIIIure differential, in. H20 

• • Stack au velocity head, in. H20 

• Convenion factor, 13.6 in. H20/ in. Ha 

Kp • PitDt tube conetant, 85.49 

MC02 • Molecular weiaht of C02, 44.01 lb/lb mole 

Md • Stack su molecular weiaht. dry lb/lb mole 

MH20 • Molecular weisht of water. 18.02 lb/lb mole 

MN2 • Molecular weiaht of N2. 28.01 lbllb mole 

M02 • Molecular wei&ht of 02, 32.00 lb/lb mole 

Ml • Stack gu molecular weight, wetlb/lb mole 

Pbar • Barometric pr-urc, in. Hg 

Pa • Stack gu atatic prcuure, in. H20 

Po • Stack au abaolute pr-ure, in. Hs 

l'llld Standard abaolute pr-ure, 29.92 in. Hg 

QIKI • Stack au volumetric flow rate, dry aclln 

R • Ideal su conetanl, 21. 8S 

Tm • Meter temperature, R 

Ta • Stack au lempel'llture, R 

Told · Standard temperature, S28 R 

Vi • \\\oter vapor condenecd, impinger 1, 1 

Vii • \\\oter vapor condcneed, impin1er 2. 1 

Viii ·Water vapor condenacd, impinaer 3, 1 

V iv • Water vapor conde need, impinger 4. 1 

Vm • Gu meter oample volume, dry fl3 

Vmatd • Gu meter 11111plc volume, dry ald. fl3 

V1 • Stack au velocity, ftleec 

V m • Total water vapor condeneed, fl3 

Y • Dry au meter calibl'lllion factDr 

"C02 • Stack au CO concenll'lllion, "/100 

"N2 Stack au N2 concentration, "/100 

02 ·Slack gu 02 concenll'lltion, "/tOO 

Vw = { ( Vi + Vi i + Vi i i + Vi v ) R Tstd } = {-( _5_7_. 0_+ __ 14_._9_+ __ 3_. 7_+ __ 13_._4_>_< _2_1_._85_>_<_52_8_> } = 
4

• 
19842 

( 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 ) 

{ 
Pb + dH/ F1 ) Tstd } 

Vmstd = Vm Y -------- " < 80.145 )( 
Pstd Tm { 

( 29.800 + 1.3333/13.6 )( 528 ) } 
.9768 ) 

( 29.92 ) ( 543 ) 

{ 
Vw 

Bws = 
Vw + Vmstd } { 

( 4.19842 ) } 
= --4-. 1-9-84_2_+_7_6-.0-5_5_4 7-) = .0523 

Md = ( MC02 )( %C02 ) + ( M02 )( X02 ) + ( MN2 )( %N2 ) 
= ( 44.01 )( .142 ) + ( 32.00 )( .051 ) + ( 28.01 )( .807) 30.485 

Ms = Md ( 1 - Bws ) + ( MH20 Bws ) = ( 30.485 )( 1 - .0523 ) + ( 18.02 )( .0523 ) = 29.833 

Vs = ICp Cp ( dP ) --- = ( 85.49 )( .8130 )( 1.0126 ) 65.1726 V. { Ts r { ( 760 ) 
Ps Ms ( 29.704 )( 29.833 

Acf = ( 60 sec/min )( Vs A ) 60 )( 65.1726 )( 78.5398) = 307118.3 

Qsd = ( 3600 sec/hr )( 1 - Bws )( Vs A ) { Tstd Ps } 
Ts Pstd 

{ 
528 )( 29.704 )) } --= ( 3600 )( 1 - .0523 )( 65.1726 )( 78.5398 ) -------
760 )( 29.92 

6.5.5 

12046156.0 dscf/hr 
200769.3 dscf/min 

76.05547 
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CROSS Set. .... t4Al SCHEMATIC OF STACK 

TRAveRSE POINT LAYOUT 

T 
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AT DRY GAS METER lEAVING PUMP 

IRAVE?.SE SAMP'IJNG STATIC STACK VELOC:n" 
t6-'i) I GAS SAMPLE SAMPl-E SOX CONOEHSen OR VACUUM 
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ETS 
Emiuion Telling Services, Inc. 

Client: NISCO 
Source : BOILER 2A 
Test Date : 11- 4-92 
Run No.: 3 

DETERMINATION of STACK GAS 
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE 

A - Crou-acclional area of lhe otack, fl3 

Acf - Stack IM flow rale, lelual, acfm 

Bwa - Stack au moiaturc fraction. '"100 

Cp - Pilot tube cocff~eicnt 

dH - Meier or!f~ec prcuurc differential, in. H20 

dP - Stack au v~locity head, in. H20 

Fl - Coovc111ion faclor, 13.6 in. H20/ in. H1 

Kp - Pilot tube conatant, 8S.49 

MC02- Molecular wciaht of C02. 44.01 lb/lb mol10 

Md - Stack 1111 mol..cular w10iaht, dry lb/lb mole 

MH20- Molecular wciaht of waler, 18.02 lbllb mole 

MN2 - Mol..cular weisht of N2, 28.01 lb/lb mole 

M02 - Molecular weisht of 02, 32.00 lb/lb mole 

Ma - Stack au molecular weiaht, wet lb/lb mole 

Pbar - Barometric prcuurc, in. H1 

I'll - Stack au otatic prcuurc, in. H20 

Po - Stack au abaolule prcaourc, in. Ha 

Potd Sllmdard aboolule prcuure, 29.92 in. H1 

Qad - Stack au volumetric Oow Ollc, dry acfm 

R - Ideal au conatanl, 21. 8S 

Tm - Meter lempeOlture, R 

Ta - Stack au tempeOlturc, R 

Totd - Sllmdard tempeOlture, S28 R 

Vi - v.llter vapor condc:naed, impinaer 1, 1 

Vii - Wiler vapor condenaod, impinacr 2, 1 

Viii - v.llter vapor condcnacd, impinaer 3, 1 

Viv - W.ter vapor condcnocd, impin1er 4, 1 

Vm - Gao meter aamplc volurn~. dry fl3 

Vmatd - Gu meier oample volume, dry atd. ft3 

Va - Stack au velocity, ft/1100 

Vm - Total water vapor condcnaod, ft3 

Y - Dry au meter calibration faclor 

%C02- Stack au CO concentration, %/100 

%N2 Stack au N2 concentration, %/100 

02 -Stack 111102 concentration, %/100 

Vw = { ( Vi + Vii + Viii + Viv ) R Tstd } = {-'--54_._2_+_1_4_.1_+ __ 2_._7_+ __ 15_._2_><_2_1_.8_5_><_5_2_8_>} = 
4

_
06633 

( 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 ) 

{ 
Pb + dH/ F1 ) Tstd } 

Vmstd = Vm Y -------- = ( 75.044 )( 
Pstd Tm { 

( 29.800 + 1.2042/13.6 )( 528 ) } 
.9768 ) = 

( 29.92 ) ( 539 ) 

Bws = {-v_w } = { 
Vw + Vmstd 

( 4.06633 ) } 

4.06633 + 71.70933 ) 
.0537 

Md = ( MC02 )( %C02 ) + ( M02 )( %02 ) + ( MN2 )( %N2 ) 
= ( 44.01 )( .144) + ( 32.00 )( .045 ) + ( 28.01 )( .811 ) = 30.494 

Ms = Md ( 1 - Bws ) + ( MH20 Bws ) = ( 30.494 )( 1 - .0537 ) + ( 18.02 )( .0537 ) = 29.824 

64.2517 Vs = Kp Cp ( dP )V. {-
1
-
8

- r = ( 85.49 )( .8130 )( 
• Ps Ms { 

( 761 
.9974 ) ( 

29.704 )( 29.824 }
'h --

Acf = ( 60 sec/min )( Vs A ) = ( 60 )( 64.2517 )( 78.5398 ) = 302778.9 

{ 
Tstd Ps } 

Qsd = ( 3600 sec/hr )( 1 - Bws )( Vs A ) 
Ts Pstd 

{ 
( 528 )( 29. 704 ~ } = ( 3600 )( 1 - .0537 )( 64.2517 )( 78.5398 ) ( = 

761 )( 29.92 

6.5.7 

11842172.0 dscf/hr 
197369.5 dscf/min 

71.70933 



Emission Testing Services, Inc. 
P.O. Box 15075 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 

Baton Rouge, LA 70895 
504-925-8405 

dH 
Pbar 
Pstd 
Tm 
Tstd 
Vm 
Vmstd 
y 

DETERMINATION OF PARTICULATE EMISSIONS 
{modified to include metals emissions) 

Average pressure differential, meter orifice, in-H20 
- Barometric pressure at the sampling site, in Hg 
- Standard absolute pressure, 29.92 in Hg 
- Average dry gas meter temperature, deg R 
- Standard absolute temperature, 528 deg R 
-'Volume of gas sample, actual dry ft3 
-Volume of gas sample, dry, Std. cond., DSCF 
- Dry gas meter calibration factor 

Tstd Pbar + dH/13.6 
Vmstd = Vm Y -------- ------------------

Tm Pstd 

{ 528 ){29.80 +{1.2167/13.6)) 
Vmstd = { 78.742 ) { . 9768 ) { --------) { ----------------·-------) 

( 551. ) ( 29.92 ) 

Vmstd = 73.59039 

An 
Ps 
Qsd 
St 
Ts 
Vs 

- Cross-sectional area of nozzle, ft2 
- Absolute stack gas pressure, in Hg 
- Dry volumetric stack gas flow rate, dscfjhr 
- Total sampling time, min 
- Absolute stack gas temperature, deg R 
- Average stack gas velocity, ftjsec 

----- ISOKINETIC SAMPLING RATE -----

Ts Vmstd Pstd 100 
I = ----------------------------------

Tstd Vs An St Ps ( 60 ) ( 1-Bws ) 

( 763. ) ( 73.59039 ) ( 29.92 ) ( 100 ) 
I = ------------------------------------------------------

528 ( 65.1910) (.00024745) (120) (29.708) 60 (1- .0483) 

I = 96.86 

6.5.8 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Ep - Particulate emission rate, lblhr 
Css - Concentration of particulate, grainiDSCF 
Ca -Particulate concentration, blank DI water, mgll 
Mf -Particulate catch on filter, mg 
Mn -Total particulate collected, mg 
Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml 

---- Solids, probe wash 

Mp =( Mp )-( Ca Vp ) =( 17.74) -(.000 ) ( 490.0 ) = 

Solids, filter ----

Mf = 12.9 

Total Solids collected ----

Mn = Mp + Mf 

= ( 17.740 )+( 12.9 ) = 30.640 

-------- CONCENTRATION and EMISSION RATE --------

Css = (MniVmstd) (0.01543 grainlmg) 

= ( 30.6401 73.59039) (0.01543) 

= .00642 

Ep = ( Mn ) ( 2.2046 X 10-6 lblmg ) ( Qsd ) I Vmstd 

17.740 

= ( 30.640) ( 2.2046 X 10-6 ) (12057684.0 ) I ( 73.59039 ) 

= 11.068 

6.5.9 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Bf -Metal content of blank filter, mg 
Bi - Metal concentration, blank impinger catch, mg/l 
Bp - Metal concentration, blank probe wash, mg/l 
Em - Metal emission rate, lb/hr 
Mf - Metal content of sample filter, mg 
Mi - Metal concentration, impinger sample[ mg/l 
Mp - Metal concentration, probe wash samp e, mg/l 

' 

Qsd - Stack gas flow rate, dscf/hr 
Tmf - Total metal collected on filter, mg 
Tmi - Total metal collected In impinger sample, mg 
Tmp - Total metal collected in probe wash, mg 
Vi - Volume of impinger sample, ml 
Vmstd- Stack gas sample volume[ dscf 
Vp - Volume of probe wash, m 

Tmp = ( Mp Vp/1000 ) - ( Bp Vp/1000 ) 

Tmf = ( Mf - Bf ) 

Tmi = ( Mi Vi/1000 ) - ( Bi Vi/1000 ) 

Em = ( Tmp + Tmf + Tmi )( 2.2046 X 10·6 lb/mg)( Qsd I Vmstd) 

------ Nickel ------

Tmp = ( 1.485 )( 490/1000) · ( .000 )( 490/1000 ) = .7277 
Mf = ( .0152 · .0052 ) = .0100 
Mi = ( .000 )( 275/1000 ) · ( .000 )( 275/1000 ) = .0000 

Em=( .7277 + .0100 + .0000 )(2.2046 X 10·6)( 12057684.0 /73.59039 ) = .2665 

Chromium ······ 

Tmp = ( .120 )( 490/1000) · ( .000 )( 490/1000) = .0588 
Mf = ( .0000 - .0000 ) = .0000 
Mi = ( .000 )( 275/1000 ) · ( .000 )( 275/1000 ) = .0000 

Em =( .0588 + .0000 + .0000 )(2.2046 X 10·6)( 12057684.0 /73.59039 ) = .0212 

-----· Vanadium --···· 

Tmp = ( 1.830 )( 490/1000 ) - ( .000 )( 490/1000 ) = .8967 
Mf = ( .0670 · .0000 ) = .0670 
Mi = ( .000 )( 275/1000 ) · ( .000 )( 275/1000 ) = .0000 

Em =( .8967 + .0670 + .0000 )(2.2046 X 10-6)( 12057684.0 /73.59039 ) = .3481 

······ Mercury ------

Tmp = ( .000 )( 490/1000 ) · ( .000 )( 490/1000 ) = .0000 
Mf = ( .0000 - .0000 ) = .0000 
Mi = ( .000 )( 275/1000 ) - ( .000 )( 275/1000 ) = .0000 

Em =( .0000 + .0000 + .0000 )(2.2046 X 10-6)( 12057684.0 /73.59039 ) = .0000 

Cadmium ---··· 

Tmp = ( .531 )( 490/1000 ) · ( .000 )( 490/1000 ) = .2602 
Mf = ( .0018 - .0018 ) = .0000 
Mi = ( .009 )( 275/1000 ) - ( .000 )( 275/1000 ) = .0025 

Em =( .2602 + .0000 + .0025 )(2.2046 X 10·6)( 12057684.0 /73.59039 = .0949 

Beryllium······ 

Tmp = ( .105 )( 490/1000 ) - ( .000 )( 490/1000 ) = .0515 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 275/1000 ) · ( .000 )( 275/1000 ) = .0000 

Em =( .0515 + .0000 + .0000 )(2.2046 X 10·6)( 12057684.0 /73.59039 ) = .0186 

6.5.10 



Emission Testing Services, Inc. 
P.O. Box 15075 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 2 

Baton Rouge, LA 70895 
504-925-8405 

dH 
Pbar 
Pstd 
Tm 
Tstd 
Vm 
Vmstd 
y 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

- Average pressure differential, meter orifice, in-H20 
- Barometric pressure at the sampling site, in Hg 
- standard absolute pressure, 29.92 in Hg 
- Average dry gas meter temperature, deg R 
- Standard absolute temperature, 528 deg R 
-'Volume of gas sample, actual dry ft3 
-Volume of gas sample, dry, Std. cond., DSCF 
- Dry gas meter calibration factor 

Tstd Pbar + dH/13.6 
Vmstd = Vm Y -------- ------------------

Tm Pstd 

( 528 ) ( 29.80 + (1.3333/13.6)) 
Vmstd = ( 80.145 ) ( .9768 ) (--------) (----------~------------) 

( 543. ) ( 29.92 ) 

Vmstd = 76.05547 

An 
Ps 
Qsd 
St 
Ts 
Vs 

Cross-sectional area of nozzle, ft2 
- Absolute stack gas pressure, in Hg 
- Dry volumetric stack gas flow rate, dscf/hr 
- Total sampling time, min 
- Absolute stack gas temperature, deg R 
- Average stack gas velocity, ftjsec 

----- ISOKINETIC SAMPLING RATE -----

Ts Vmstd Pstd 100 
I = ----------------------------------

Tstd Vs An St Ps ( 60 ) ( 1-Bws ) 

( 760. ) ( 76. 0554 7 ) ( 29.92 } ( 100 } 
I = ------------------------------------------------------

528 ( 65.1726) (.00024745) (120) (29.704) 60 (1- .0523) 

I = 100.20 

6.5.11 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 2 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Ep - Particulate emission rate, lb/hr 
Css - Concentration of particulate, grain/DSCF 
Ca -Particulate concentration, blank DI water, mg/1 
Mf -Pa~ticulate catch on filter, mg 
Mn -Total particulate collected, mg 
Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml 

---- Solids, probe wash 

Mp =( Mp )-( Ca Vp ) ={ 62.78) -{.000 ) { 430.0 ) = 

Solids, filter ----

Mf = 9.7 

Total Solids collected ----

Mn = Mp + Mf 

= ( 62.780 )+( 9.7 ) = 72.480 

-------- CONCENTRATION and EMISSION RATE --------

Css = (Mn/Vmstd) (0.01543 grainjmg) 

= ( 72.480/ 76.05547) (0.01543) 

= .01470 

Ep = ( Mn ) ( 2.2046 X 10-6 lbfmg ) ( Qsd ) 1 Vmstd 

62.780 

= ( 72.480) ( 2.2046 X 10-6 ) (12046156.0 ) I ( 76.05547 ) 

= 25.308 

6.5.12 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 2 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Bf • Metal content of blank filter, mg 
Bf • Metal concentration, blank fmpinger catch, mg/l 
Bp • Metal concentration, blank probe wash, mg/l 
Em • Metal emission rate, lb/hr 
Mf • Metal content of sample filter, mg 
Mi • Metal concentration, fmpfnger sample mg/l 
Mp • Metal concentration, probe wash sample, mg/l 

' 

Qsd · Stack gas flow rate, dscf/hr 
Tmf · Total metal collected on filter, mg 
Tmf · Total metal collected in fmpfnger sample, mg 
Tmp • Total metal collected in probe wash, mg 
Vi · Volume of impinger sample, ml 
Vmstd· Stack gas sample volume( dscf 
Vp · Volume of probe wash, m 

Tmp = ( Mp Vp/1000 ) · ( Bp Vp/1000 ) 

Tmf = ( Mf · Bf ) 

Tmi = ( Mi Vi/1000 ) · ( Bi Vi/1000 ) 

Em = ( Tmp + Tmf + Tmi )( 2.2046 X 10·6 lb/mg)( Qsd I Vmstd) 

····•· Nickel ······ 

Tmp = ( 1.575 )( 430/1000 ) · ( .000 )( 430/1000 ) = .6773 
Mf = ( .0117 · .0052 ) = .0065 
Mi = ( .000 )( 272/1000 ) · ( .000 )( 272/1000 ) = .0000 

Em =< .6773 + .0065 + .0000 )(2.2046 X 10·6)( 12046156.0 /76.05547 ) = .2388 

Chromium ······ 

Tmp = ( .120 )( 430/1000 ) · ( .000 )( 430/1000) = .0516 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 272/1000 ) · ( .000 )( 272/1000 ) = .0000 

Em =( .0516 + .0000 + .0000 )(2.2046 X 10·6)( 12046156.0 /76.05547 ) .0180 

·•···· Vanadium ······ 

Tmp = ( 2.535 )( 430/1000 ) · ( .000 )( 430/1000 ) = 1.0901 
Mf = ( .0500 · .0000 ) = .0500 
Mi = ( .000 )( 272/1000 ) · ( .000 )( 272/1000 ) = .0000 

Em =(1.0901 + .0500 + .0000 )(2.2046 X 10·6)( 12046156.0 /76.05547) = .3981 

··•••• Mercury ·••••• 

Tmp = ( .000 )( 430/1000 ) • ( .000 )( 430/1000 ) = .0000 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 272/1000 ) • ( .000 )( 272/1000 ) = .0000 

Em =( .0000 + .0000 + .0000 )(2.2046 X 10·6)( 12046156.0 /76.05547 ) = .0000 

Cadmium ······ 

Tmp = ( .528 )( 430/1000 ) • ( .000 )( 430/1000 ) = .2270 
Mf = ( .0021 · .0018 ) = .0003 
Mi = ( .008 )( 272/1000 ) · ( .000 )( 272/1000 ) = .0022 

Em =( .2270 + .0003 + .0022 )(2.2046 X 10·6)( 12046156.0 /76.05547 ) .0801 

Beryllium······ 

Tmp = ( .150 )( 430/1000) · ( .000 )( 430/1000 ) = .0645 
Mf = ( .0000 · .0000 ) = .0000 
Mi = ( .000 )( 272/1000 ) · ( .000 )( 272/1000 ) = .0000 

Em =( .0645 + .0000 + .0000 )(2.2046 X 10·6)( 12046156.0 /76.05547 ) = .0225 

6.5.13 



Emission Testing Services, Inc. 
P.O. Box 15075 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 3 

Baton Rouge, LA 70895 
504-925-8405 

dH 
Pbar 
Pstd 
Tm 
Tstd 
Vm 
Vmstd 
'l 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

- Average pressure differential, meter orifice, in-H20 
- Barometric pressure at the sampling site, in Hg 
- Standard absolute pressure, 29.92 in Hg 
- Average dry gas meter temperature, deg R 
- Standard absolute temperature, 528 deg R 
-'Volume of gas sample, actual dry ft3 
-Volume of gas sample, dry, Std. cond., DSCF 
- Dry gas meter calibration factor 

Tstd Pbar + dH/13.6 
Vmstd = Vm 'l -------- ------------------

Tm Pstd 

( 528 ) ( 29.80 + (1.2042/13.6)) 
Vmstd = ( 75.044 ) ( .9768 ) (--------) (-----------------------) 

( 539. ) ( 29.92 ) 

Vmstd = 71.70933 

An 
Ps 
Qsd 
St 
Ts 
Vs 

Cross-sectional area of nozzle, ft2 
- Absolute stack gas pressure, in Hg 
- Dry volumetric stack gas flow rate, dscf/hr 
- Total sampling time, min 
- Absolute stack gas temperature, deg R 
- Average stack gas velocity, ftfsec 

----- ISOKINETIC SAMPLING RATE -----

Ts Vmstd Pstd 100 

I = ----------------------------------
Tstd Vs An st Ps ( 60 ) ( 1-Bws ) 

( 761. ) ( 71.70933 ) ( 29.92 ) ( 100 ) 
I = ------------------------------------------------------

528 ( 64.2517) (.00024745) (120) (29.704) 60 (1- .0537) 

I = 96.10 

6.5.14 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 3 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Ep - Particulate emission rate, lb/hr 
Css - Concentration of particulate, grain/DSCF 
ca -Particulate concentration, blank DI water, mg/1 
Mf -Particulate catch on filter, mg 
Mn -Total particulate collected, mg 
Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml 

---- Solids, probe wash 

Mp =( Mp )-( Ca Vp ) =( 40.09) -(.000 ) ( 420.0 ) = 

Solids, filter 

Mf = 9.0 

Total Solids collected ----

Mn = Mp + Mf 

= ( 40.090 )+( 9.0 ) = 49.090 

-------- CONCENTRATION and EMISSION RATE --------

Css = (Mn/Vmstd) (0.01543 grainjmg) 

= ( 49.0901 71.70933) (0.01543) 

= .01056 

Ep = ( Mn ) ( 2.2046 X 10-6 lblmg ) ( Qsd ) 1 Vmstd 

40.090 

= ( 49.090) ( 2.2046 X 10-6 ) (11842172.0 ) I ( 71.70933 ) 

= 17.872 

6.5.15 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 3 

DETERMINATION OF PARTICULATE EMISSIONS 
(modified to include metals emissions) 

Bf • Metal content of blank filter, mg 
Bi · Metal concentration, blank impinger catch, mg/1 
Bp · Metal concentration, blank prObe wash, mg/1 
Em · Metal emission rate, lb/hr 
Mf · Metal content of sample filter, mg 
Mi · Metal concentration, impinger sample mg/1 
Mp · Metal concentration, probe wash samp{e, mg/1 

Qsd · Stack gas flow rate, dscf/hr 
Tmf · Total metal collected on filter, mg 
Tmi · Total metal collected in impinger sample, mg 
Tmp • Total metal collected in probe wash, mg 
Vi · Volume of impinger sample, ml . 
Vmstd· Stack gas sample volume{ dscf 
Vp · Volume of probe wash, m 

Tmp = ( Mp Vp/1000 ) · ( Bp Vp/1000 ) 

Tmf = C Mf · Bf ) 

Tmi = ( Hi Vi/1000 ) · ( Bi Vi/1000 ) 

Em = C Tmp + Tmf + Tmi )( 2.2046 X 10·6 lb/mg)( Qsd I Vmstd) 

·····• Nickel ······ 

Tmp = C 1.485 )( 420/1000 ) · ( .000 )( 420/1000 ) = .6237 
Mf = ( .0131 · .0052 ) = .0079 
Mi = C .000 )( 270/1000 ) · ( .000 )( 270/1000 ) = .0000 

Em=( .6237 + .0079 + .0000 ){2.2046 X 10·6){ 11842172.0 /71.70933 ) = .2299 

·•••·· Chromium ······ 

Tmp = ( .105 )( 420/1000) · ( .000 )( 420/1000 ) = .0441 
Mf = ( .0000 · .0000 ) = .0000 
Hi = ( .000 )( 270/1000 ) · ( .000 )( 270/1000 ) = .0000 

Em =C .0441 + .0000 + .0000 )(2.2046 X 10·6)( 11842172.0 /71.70933 ) = .0161 

••···· Vanadium ······ 

Tmp = ( 2.490 )( 420/1000 ) · ( .000 )( 420/1000 ) = 1.0458 
Mf = ( .0460 · .0000 ) = .0460 
Hi = ( .000 )( 270/1000 ) · ( .000 )( 270/1000 ) = .0000 

Em =(1.0458 + .0460 + .0000 )(2.2046 X 10·6)( 11842172.0 /71.70933 ) = .3975 

·•·•·· Mercury ······ 

Tmp = ( .000 )( 420/1000 ) · ( .000 )( 420/1000 ) = .0000 
Mf = ( .0000 · .0000 ) = .0000 
Hi = ( .000 )( 270/1000 ) · ( .000 )( 270/1000 ) = .0000 

Em=( .0000 + .0000 + .0000 )(2.2046 X 10·6)( 11842172.0 /71.70933 ) = .0000 

••·•·· Cadmium ···••· 

Tmp = ( .539 )( 420/1000 ) · ( .000 )( 420/1000 ) = .2262 
Mf = ( .0016 • .0018 > = .0000 
Hi = ( .000 )( 270/1000 ) · ( .000 )( 270/1000 ) = .0000 

Em=( .2262 + .0000 + .0000 )(2.2046 X 10·6)( 11842172.0 /71.70933 ) = .0824 

······Beryllium······ 

Tmp = ( .120 )( 420/1000) • ( .000 )( 420/1000) = .0504 
Mf = ( .0000 · .0000 ) = .0000 
Hi = ( .000 )( 270/1000 ) • ( .000 )( 270/1000 ) = .0000 

Em=( .0504 + .0000 + .0000 )(2.2046 X 10-6)( 11842172.0 /71.70933 ) = .0183 

6.5.16 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 - 3 

ES02 
S02ms 
F 
Qsd 

ES02 

SULFUR DIOXIDE EMISSION RATE 

Sulfur dioxide emission rate, lb/hr 
- 502 concentration as measured, PPM 
- ( 1.66281 X 10-7 lb S02/ft3 ) / ( PPM 
- Stack gas flow rate, dscfjhr 

= ( S02ms ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ES02 = ( 162.60 ) ( 1.66281 X 10-7 ) ( 12057684.0 

-------- RUN 2 --------
ES02 = ( 139.00 ) ( 1. 66281 X 10-7 ) ( 12046156.0 

-------- RUN 3 --------
ES02 = ( 247.10 ) ( 1.66281 X 10-7 ) ( 11842172.0 

6.5.17 

) = 326.007 

= 278.424 

= 486.572 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 - 3 

ENOX 
F 
NOXmsc 
Qsd 

- NOX 
- N02 
- NOX 
- Dry 

OXIDES OF NITROGEN EMISSION RATE 

emission rate as N02, lb/hr 
factor, 1.1948 X 10-7 (lb/ft3)/ PPM 

concentration as measured, PPM 
volumetric stack gas flow rate, DSCF/hr 

ENOX = ( NOXmsc ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ENOX = ( 29.00 ) ( 1.1948 X 10-7 ) ( 12057680.0) = 

-------- RUN 2 --------
ENOX = ( 35.10 ) ( 1.1948 X 10-7 ) ( 12046160.0) = 

-------- RUN 3 --------
ENOX = ( 66.60 ) ( 1.1948 X 10-7 ) ( 11842170.0) = 

6.5.18 

41.779 

50.519 

94.233 



Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 - 3 

CARBON MONOXIDE EMISSION RATE 

ECO - Carbon Monoxide Emission Rate - Lb/Hr 
F -CO conv. factor, 7.2727 X 10-8 (lb/ft3)/(PPM) 
COrns - Concentration of carbon monoxide - PPM 
Qsd Dry volumetric stack gas flow rate, DSCF/Hr 

ECO = ( COrns ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ECO = ( 9.00 ) ( 7.2727 X 10-8 ) ( 12057680.0 = 7.892 

-------- RUN 2 --------
ECO = ( 9.80 ) ( 7.2727 X 10-8 ) ( 12046160.0 ) = 8.586 

-------- RUN 3 --------
ECO = ( 15.50 ) ( 7.2727 X 10-8 ) ( 11842170.0 = 13.349 

6.5.19 



ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CLIENT /V::J:SCO DATE </ tf)lXJ f 2 

SOURCE ID &tJI /e-J!! ,.-: p? RUN NO __ ~/ ______ _ 

OPERATOR __ ~2)~C=~~~t~~~~=~=~~r-------------------

\ 

Sample 
Time 

(min.) 

'1~0 ('g lf..S:l 
({flO (gH~) 

({gO (g HA?"S) 

INITIAL CALIBRATION 

SET I .:KJ·6/.JirJ.g/.0t;cc/min 

sET 2.::P.'¥.!1{l.f~.:Lcclmin 

SET 3 .:;g.tj.a. ~~·t> cc/min 

FINAL CALIBRATION 

SET 1 If• <jh.<(/t~ . .3 cc/min 

S~T 2 JJQ, y/.t/.1 Jb. 5 cc/min 

SET 3$/IIJ/P:q/.tt. 7 cc/min 
I 

BAG SAMPLE 

Time: _____ to __ _ 

Total 

COMMENTS: 

Barometric Ambient Pump 
Pressure Temperature Vacuum 
(in. Hg) OF (in. Hg) 

-,;Jo 22" 
~ .77" 

?do 77" 

SAMPLE 1.0. 

TiMf!" Lar NUMBER s..J.c.A ~ /..,. Cf & 

S+Ae+ oqqq C.!illiK. F t.:lo 

~-l-op I 'l L.f<\ SAMPLE I) ~/- Sl-t/4 

SAMPLE 2) LI-S/- T4 

SAMPLE 3) ~/-SI-r~ 

SAMPLE 4) ~1-S:J~TA 

SAMPLE 5) ~~-~-T4 

SAMPLE 6) £1-S.J- rc 

SAMPLE 7) ~I-SS- TA 

SAMPLE 8) RI-S~- r11 

SAMPLE 9) ~1-SJ-rr 
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Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lb/hr PPM -concentration, PPM 
-Sample flow rate, ccfmin sw 

Swb 
Ta 
Pbar 

-sample collected, ug 
-sample time, min -sample blank, ug 
-Temp standard, 528 deg R -Ambient temp, deg R 
-Std atm press., 29.92 in.Hg -Baro press., in.Hg 
-sample volume, std cc 
-Vblumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-Conver. factor, ugfcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( St ) ( Tstd/Ta ) ( PbarfPstd ) 

Er = ((Sw- Swb) /Deff Vstd) {6.242725 X 10-5 lb cc/ft3 ug) (Qsd) 

PPM= ((Sw- Swb) /Deff Vstd) (Fe) 

----- RUN 1, set 1 ----- Qsd =11982004.0 

Vstd =( 20.067 ) ( 480.0 ) ( 528/ 532.) ( 29.80/ 29.92 )= 9521.237 

Compound sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 

6.5.21 



Emission Testing Services, Inc. 
P.O. Box 15075 

C Iient : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 

Baton Rouge, LA 70895 
504-925-8405 

----- RUN 1, set 2 

ORGANIC EMISSIONS 

----- Qsd =11982004.0 

Vstd ={ 21.600 ) { 480.0 ) { 528/ 532.) ( 29.80/ 29.92 )=10248.775 

Compound 

' 
Benzene 

Ethyl Benzene 

Toluene 

Xylene 

Napthalene 

sw 

----- RUN 1, set 3 

Swb 

nd nd 

nd nd 

nd nd 

nd nd 

nd nd 

Deff MW PPM Er 

.880 78.117 nd nd 

.900 106.172 nd nd 

.910 92.144 nd. nd 

.880 106.172 nd nd 

.855 128.179 nd nd 

----- Qsd =11982004.0 

Vstd =( 22.417 ) { 480.0 ) ( 528/ 532.) { 29.80/ 29.92 )=10636.425 

Compound sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 
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ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CLIENT __ __..L;fl~/_S==--t!iJ-=-------------

SOURCEID __ ~~~~/h=~~~--~~--------------------
OPERATOR --==5-::::...-.t:=tf1r~--lt..._tr..:...:~=-:....=/&'-fr---------

DATE Lf /()tJII yJ 

RUN NO _..;:;.:;J...:..._ __ _ 

' Sample 
Time 

(min.) 

6-o 

INITIAL CALIBRATION 

SET 1 Ql .~J t91J/.Df·3 cc/min 

SET 2 ------ cc/min 

SET 3 ------ cc/min 

FINAL CALIBRATION 

SET 1 /i.:J/J'i-3/ 1 g.;l cc/min 
• I 

SET 2 cc/min 

SET 3 cc/min 

BAG SAMPLE 

Tim~: __ _ lo __ . 

Total 

COMMENTS: 

Barometric Ambient Pump 
Pressure Temperature Vacuum 

OF (in. Hg) 

"'"'f:(" s ~ARk- \\30 

S~op 1 -;}30 

(in. 

/.510 et:J)'I 

SAMPLE I.D. 

LOT NUMBER Sd•GA ti (.gt;~ 

CNc. -p J;.o 

SAMPLE I) ~ :1- Sl-TA 

SAMPI.E 2) 

SAMPLE 3) 

SAMPLE 4) 

SAMPI.E 5) 

SAMI>LE 6) 

SAMPLE 7) 

SAMPLE 8) 

SAMPLE 9) 

Hg) 

-·-----------------·------- --------
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Emission Testing Services, Inc. 
P.o. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 2 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lbfhr PPM -concentration, PPM 
-Sample flow rate, ccjmin sw 

Swb 
Ta 
Pbar 

-Sample collected, ug 
-Sample time, min -Sample blank, ug 
-Temp standard, 528 deg R -Ambient temp, deg R 
-Std atm press., 29.92 in.Hg -Baro press., in.Hg 
-Sample volume, std cc 
-Vblumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-Conver. factor, ugjcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( st ) ( Tstd/Ta ) ( Pbar/Pstd ) 

Er = ((Sw- Swb) /Deff Vstd) (6.242725 X 10-5 lb cc/ft3 ug) (Qsd) 

PPM= ((Sw- Swb) /Deff Vstd) (Fe) 

----- RUN 2 ----- Qsd =12057684.0 

Vstd =( 19.750 ) ( 60.00 ) ( 528/ 53 2. ) ( 29.80/ 29.92 )= 1171.373 

Compound sw swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 
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ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CLIENT ./IJI $ (!O DATE Cf JUDll 9 a, 

SOURCE lD &,/ t!"L JJ 2.., RUN NO __ ~~~------

OPERATOR ____ =~~4~~~~~~~~~~r~------------------

' Sample 
Time 

(min.) 

/:lD 

INITIAL CALIBRATION 

SET I $1. '!MaJ/ .?/). ;l. cc/min 
I ' 

SET 2 ------ cc/min 

SET 3 ------ cc/min 

FINAL CALIBRATION 

SET 1 ::JD.v/;m. ~j.:b-3 cc/min 

SET 2 ------ cc/min 

SET 3 ------ cc/min 

BAG SAMPLE 

Time: _____ to __ _ 

lhtal 

COMMENTS: 

Barometric 
Pressure 
(in. Hg) 

7;,.,{{" 
s~,.12f Dt;S':>. 

S-4-op /1~2 

1.;/D 

Ambient Pump 
Temperature Vacuum 

OF (in. Hg) 

']ptJ .:?)'' 

SAMPLE l.D. 

LOT NUMBER s.I.,A 114c.,f& 

c~~l. rr I.:J.o 

SAMPLE I) L~~st-rA 

SAMPLE 2) t(I-SI- TB 

SAMPLE 3) ~)-SI- Tc_ 

SAMPLE 4) 

SAMPLE 5) 

SAMPLE 6) 

SAMPLE 7) 

SAMPLE 8) 

SAMPLE 9) 

-----------------·····--· --·-··-··· --·------·······-···---------------

\t'CUtt.laAIMJK-TtJ 
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Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 3 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lb/hr PPM -concentration, PPM 
-Sample flow rate, ccjmin sw 

Swb 
-Sample collected, ug 

-sample time, min -Sample blank, ug 
-Temp standard, 528 deg R Ta 

Pbar 
-Ambient temp, deg R 

-Std atm press., 29.92 in.Hg -Baro press., in.Hg 
-Sample volume, std cc 
-Vblumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-conver. factor, ugfcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( St ) ( TstdjTa ) ( Pbar/Pstd ) 

Er = ((Sw- Swb) /Deff Vstd) (6.242725 X 10-5 lb ccjft3 ug) (Qsd) 

PPM= ((Sw- Swb) fDeff Vstd) (Fe) 

----- RUN 3 ----- Qsd =12057684.0 

Vstd =( 21.317 ) ( 120.0 ) ( 528/ 532.) ( 29.80/ 29.92 )= 2528.584 

Compound sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 
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ETS 
EMISSION TESTING SERVICES, INC. 

ADSORPTION TUBE DATA FORM 

CLIENT_~/U__,;I...__$:..::(c..::D"-------------- DATE ___ S/L-~~D~J-~~2----

SOURCBID ____ ~~~o~'~~~~-~~~~------------ RUN NO ___ L._/ ___ _ 

OPERAlOR _____ ~~C~~~=t~es~/~~-vr----------------

' Sample 
Time 

(min.) 

;ego 

JNITIAL CALIBRATION 

SET I ,6).7/:>D. ?/.:JO. 'Icc/min r , 

SET 2 ------- cc/min 

SET 3 ------- cc/min 

FINAL CALIRRATION 

SET l li·ft~·vJtr.y' cc/min 

SET 2 ------ cc/min 

SET 3 cc/min -------

BAG SAMPLE 

Time: _____ to ___ _ 

Total 

COMMENTS: 

Barometric Ambient 
Pressure Temperature 
(in. Hg) Op 

/.90 

SAMPLE I.D. 

TiMtr LOT NUMBER 

S-h"\«-+- 13ls-

${op ltA3~ SAMPLE l) 

/'il 0 /111 jo.) 
SAMPLE 2) 

SAMPLE 3) 

SAMPLE 4) 

SAMPLE 5) 

SAMPLE 6) 

SAMPLE 7) 

SAMPLE 8) 

SAMPLE 9) 

6.5.27 

Pump 
Vacuum 
(in. Hg) 

:? )'' 

s:d•t.A #uq~ 

CHA.e.· 
.,J 

Li>D 

Lf-st- rA 
~'l-SI- T8 

li'I-SI- TG 



Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 4 

ORGANIC EMISSIONS 

Er 
Fr 
St 
Tstd 
Pstd 
Vstd 
Qsd 
Deff 
Fe 

-Emission rate - lbfhr PPM -Concentration, PPM 
-sample flow rate, ccfmin sw 

Swb 
Ta 
Pbar 

-sample collected, ug 
-sample time, min -sample blank, ug 
-Temp standard, 528 deg R -Ambient temp, deg R 
-Std atm press., 29.92 in.Hg -Baro press., in.Hg 
-sample volume, std cc 
-Vblumetric flow rate of stack gas, DSCF/hr 
-Desorption efficiency from sample media 
-Conver. factor, ugfcc to PPM, 24039/mole weight, MW 

Vstd = ( Fr ) ( St ) ( Tstd/Ta ) ( Pbar{Pstd ) 

Er = ((Sw- Swb) /Deff Vstd) (6.242725 X 10-5 lb cc{ft3 ug) (Qsd) 

PPM= ((Sw- Swb) /Deff Vstd) (Fe) 

----- RUN 4 ----- Qsd =12046156.0 

Vstd =( 19.500 ) ( 180.0 ) ( 528/ 532.)( 29.80/ 29.92 )= 3469.637 

Compound Sw Swb Deff MW PPM Er 

Benzene 
nd nd .880 78.117 nd nd 

Ethyl Benzene 
nd nd .900 106.172 nd nd 

Toluene 
nd nd .910 92.144 nd nd 

Xylene 
nd nd .880 106.172 nd nd 

Napthalene 
nd nd .855 128.179 nd nd 
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Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run No. : 1 - 3 
FUEL : Petroleum Coke 

FUEL F FACTOR CALCULATIONS 

Fe - Carbon F factor, dscfiMM Btu 
Fd - Dry F factor, dscfiMM Btu 
XH2 - Hydrog~ in fuel, (including H20), weight X 
XC - Carbon in fuel, weight X 
XS - Sulfur in fuel, weight X 
XN2 - Nitrogen in fuel, weight X 
X02 - Oxygen in fuel, (including H20), weight % 
K - Conversion factor, 1,000,000 BtuiMM Btu 
Khd - 3.64 (scfllb) I X 
Kc - 1.53 (scfllb) I X 
Kcc - 0.321 (scfllb) I % 
Ks - 0.57 (scfllb) I % 
Kn - 0.14 (scfllb) 1% 
Ko - 0.46 (scfllb) 1 % 
GCV - Gross calorific value of the fuel, Btullb 

Fd = K [ (Khd)(%H2) + (Kc)(%C) + 

(Ks)(XS) + (Kn)(XN2) + (Ko)(X02) ) I GCV 

= ( 1,000,000 ) [ ( 3.64 )( 3.55 ) + 

( 1.53 )( 80.51 ) + 

( 0.57 )( 4.70 ) + 

( 0.14 )( 1.74). 
( 0.46 )( 5.97 ) 

= 8826.3 

Fe = K [ (Kcc)(%C) ] I GCV 

I < 15440 ) 

= ( 1,000,000 ) [ ( 0.321 >< 80.51 ) J I 15440 

= 1673.8 
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Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Client : NISCO 
Source : BOILER 2A 
Testing Date : 11- 4-92 
Run No. : 1 - 3 
FUEL : Petroleum Coke 

DETERMINATION of OVERALL REDUCTION in 
POTENTIAL SULFUR DIOXIDE EMISSIONS 

Cd • 502 concentration, PPMv dry 
Eai Average 502 emission rate into control device (inlet), lbiMM Btu 
Eao - Average 502 emission rate from control device (outlet), lbiMM Btu 
Fd - Dry~"f" factor, dscfl MM Btu 
f - Conversion factor, 502, 1.660 X 10·7 lblscf 1 PPMv 
GCV - Gross calorific value of the fuel, Btullb 
K · Constant, 2 X 10+4 lb·Btul X·MM Btu 
02 - 02 concentration, vol X dry 
XRg - Control device removal efficiency, X 
XS - Sulfur in fuel, weight X 

Eai = K ( XS I GCV ) 

Eao = ( Cd f ) Fd [ 20.9 I ( 20.9 - 02 )] 

XRg = ( 100 ) [ 1 - ( Eao I Eai )] 

----·--- Run 1 -------· 

Eai = ( 2 X 10+4 )( 4.70 I 15440 ) = 6.08808 

Eao = ( 162.6 )( 1.660 X 10·7 )( 8826.3 )[ 20.9 I ( 20.9 - 4.5 )] 

= .30361 

XRg = ( 100 > 1 - < .30361 I 6.08808 )] = 95.01 

-------- Run 2 --------

Eai = ( 2 X 10+4 )( 4.70 I 15440 ) = 6.08808 

Eao = ( 139.0 )( 1.660 X 10-7 )( 8826.3 )[ 20.9 I ( 20.9- 4.4 )] 

= .25797 

XRg = < 100 > 1 - ( .25797 I 6.08808 )] 

-------- Run 3 --------

Eai = ( 2 X 10+4 )( 4.70 I 15440 ) = 6.08808 

95.76 

Eao = ( 247.1 )( 1.660 X 10-7 )( 8826.3 )[ 20.9 I ( 20.9- 4.1 }] 

= .45040 

XRg ~ ( 100 ) [ 1 - < .45040 I 6.08808 )l 92.60 
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Client : NISCO Emission Testing Services, Inc. 
P.O. Box 15075 
Baton Rouge, LA 70895 
504-925-8405 

Source : BOILER 2A 
Testing Date : 11- 4-92 
Run : 1 - 4 

TOTAL HYDROCARBONS EMISSION RATE 

ETHC 
F 
THCms 
Qsd 

- Total hydrocarbons emission rate as C3H8, lbfhr 
- C3H8 conv. factor, 1.1446 X 10-7 lb/ft3 1 PPM 
- THC concentration as measured, PPM 
- Dry volumetric stack gas flow rate, DSCF/hr 

ETHC = ( THCms ) ( F ) ( Qsd ) 

-------- RUN 1 --------
ETHC = ( 1. 60 ) ( 1.1446 X 10-7 ) ( 12057684.0 = 

-------- RUN 2 --------
ETHC = ( 1. 20 ) ( 1.1446 X 10-7 ) ( 12046156.0 = 

-------- RUN 3 --------
ETHC = ( 6.00 ) ( 1.1446 X 10-7 ) ( 11842172.0 = 

6.5.31 

2.208 

1.655 

8.133 



Thst analyzer response, Method 3A, 6C, 7E, 10, and 25A, was recorded by a computer 

data acquisition system. One minute average data were printed as recorded and served as a 

hardcopy record of the test data. Presented on the fo11owing pages are the computer printouts 

of the test data. 

Each test analyzer was calibrated before and after each test run by challenging the analyzer 

with a set of certified calibration gases. Analyzer response was recorded by a computer data 

acquisition system. Calibration data sheets were manually completed as the calibrations were 

performed serving as a hardcopy record of the calibration. Calibration results were taken 

directly from the computer to avoid any data system bias. Analyzer calibration data sheets are 

presented following the test data printouts. 
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TIME 

09:48:15 
09:49:15 
09:50:16 
09:51:16 
09:52:16 
09:53:16 
09:54:16 
09:55:16 
09:56:16 
09:57:16 
09:58:16 
09:59:16 
10:00:16 
10:01:16 
10:02:16 
10:03:16 
10:04:16 
10:05:16 
10:06:16 
10:07:16 
10:08:16 
10:09:16 
10:10:16 
10:11:16 
10:12:16 
10:13:16 
10:14:16 
10:15:16 
10:16:16 
10:17:16 

NISCO 

UNIT2 

RUN- #1 

DATE: 11/04/92 

PAGE 1 OF2 

ETS 
EMISSION TESTING SERVICES, INC. 

CO-PPM NOX·PPM 02-X THC-PPM S02-PPM TIME CO-PPM NOX-PPM 02·X THC-PPM S02-PPM 

8.7 
8.6 
8.5 
8.5 
8.6 
8.5 
8.5 
8.4 
8.5 
8.6 
8.4 
8.6 
8.6 
8.6 
8.7 
8.5 
8.4 
8.4 
8.5 
8.6 
8.7 
8.6 
8.6 
8.6 
8.5 
8.8 
8.7 
8.6 
8.5 
8.6 

29.3 4.6 1.0 
29.8 4.5 1.0 
28.7 4.4 1.1 
29.1 4.4 1.1 
29.7 4.4 1.0 
30.6 4.5 0.9 
30.9 4.6 1.1 
30.2 4.6 1.0 
29.4 4.5 1.0 
29.4 4.5 1.0 
29.4 4.3 1.0 
30.3 4.3 1.0 
31.0 4.5 1.0 
31.3 4.7 1.0 
31.3 4.6 1.1 
30.4 4.5 1.0 
30.3 4.3 1.0 
31.2 4.3 1.0 
31.4 4.4 1.0 
31.4 4.6 1.0 
31.0 4.6 1.0 
30.3 4.5 1.0 
30.6 4.5 1.0 
31.0 4.5 1.0 
30.7 4.5 1.0 
30.9 4.6 1.0 
30.9 4.6 1.5 
30.6 4.6 1.1 
30.1 4.5 1.1 
28.0 4.4 1.0 

155.6 
156.6 
155.9 
157.6 
159.5 
160.7 
160.5 
160.0 
160.2 
160.7 
164.6 
173.4 
172.7 
164.6 
152.2 
151.2 
158.3 
167.3 
172.4 
164.9 
154.2 
149.8 
153.9 
161.2 
161.0 
157.8 
153.9 
155.6 
156.1 
189.0 

6.6.2 

10:18:16 8. 7 
10:19:16 8. 7 
10:20:17 9.0 
10:21:17 9.0 
10:22:17 8.7 
10:23:17 8.5 
10:24:17 8.5 
10:25:17 8.6 
10:26:17 8.4 
10:27:17 8.4 
10:28:17 8.4 
10:29:17 8.6 
10:30:17 8.5 
10:31:17 8.5 
10:32:17 8.6 
10:33:17 8.6 
10:34:17 8.9 
10:35:17 8.8 
10:36:17 9.1 
10:37:17 9.6 
10:38:17 10.0 
10:39:17 10.5 
10:40:17 10.4 
10:41:17 10.4 
10:42:17 10.5 
10:43:17 10.0 
10:44:17 9. 7 
10:45:17 9.4 
10:46:17 9.3 
10:47:17 9.2 

26.7 4.3 1.1 
27.4 4.4 1.0 
27.8 4.6 1.3 
28.6 4.6 1.1 
30.9 4.6 1.1 
31.8 4.5 1.0 
32.4 4.6 1.0 
31.9 4.5 1.6 
31.2 4.5 1.1 
30.8 4.5 5.4 
30.1 4.5 1.1 
30.9 4.5 1.1 
31.0 4.5 1.1 
31.0 4.5 1.0 
28.8 4.5 1.0 
27.0 4.5 1.0 
27.6 4.6 1.0 
28.2 4.6 1.0 
26.9 4.6 1.0 
28.3 4.5 1.6 
31.4 4.6 1.1 
32.8 4.6 1.1 
32.9 4.7 1.1 
35.3 4.6 1.1 
36.0 4.5 1.1 
31.2 4.3 1.1 
29.3 4.2 1.1 
30.1 4.4 1.1 
30.8 4.4 1.2 
30.8 4.4 1.1 

240.6 
260.8 
273.7 
226.0 
172.4 
145.1 
137.6 
142.5 
152.2 
158.1 
157.3 
157.6 
157.1 
159.0 
156.8 
151.7 
153.4 
157.6 
159.3 
183.4 
198.5 
190.9 
182.4 
174.8 
170.7 
164.1 
144.9 
141.5 
141.0 
141.0 



TIME 

10:48:18 
10:49:18 
10:50:18 
10:51:18 
10:52:18 
10:53:18 
10:54:18 
10:55:18 
10:56:18 
10:57:18 
10:58:18 
10:59:18 
11:00:18 
11:01:18 
11:02:18 
11:03:18 
11:04:18 
11:05:18 
11:06:18 
11:07:18 
11:08:18 
11:09:18 
11:10:18 
11:11:18 
11:12:18 
11:13:18 
11:14:18 
11:15:18 
11:16:18 
11:17:18 

NISCO 

UNIT2 

RUN- #1 

DATE: 11104/92 

PAGE2 OF2 

ETS 
EMISSION TESTING SERVICES, INC. 

CO-PPM NOX·PPM 02-X THC·PPM S02·PPM TIME CO-PPM NOX·PPM 02-X THC-PPM S02-PPM 

9.3 
9.0 
9.2 
8.9 
9.0 
8.9 
8.8 
8.9 
8.9 
9.0 
9.0 
8.9 
9.0 
9.1 
9.2 
9.1 
9.1 
9.2 
9.0 
8.8 
8.9 
9.1 
9.2 
9.0 
9.0 
9.0 
9.2 
9.1 
9.2 
9.4 

30.7 4.5 1.1 
30.2 4.5 1.2 
28.8 4.5 1.4 
28.3 4.4 1.6 
28.7 4.4 1.7 
29.4 4.5 1.2 
29.8 4.5 1.2 
27.8 4.4 1.2 
26.9 4.3 1.2 
27.7 4.5 1.7 
28.1 4.8 1.4 
27.1 4.6 2.2 
26.7 4.5 1.2 
27.7 4.7 1.6 
26.7 4.7 1.5 
25.9 4.6 1.2 
25.8 4.7 1.5 
27.1 4.7 1.2 
27.1 4.5 1.3 
27.4 4.5 1.2 
27.4 4.6 1.2 
28.0 4.6 8.1 
27.8 4.6 1.1 
27.2 4.6 1.2 
26.1 4.5 1.3 
25.1 4.4 2.3 
24.9 4.5 1.6 
25.1 4.5 2.1 
24.8 4.5 1.2 
24.3 4.5 1.2 

139.3 
140.3 
147.1 
150.7 
153.9 
152.9 
153.2 
150.0 
153.4 
155.9 
154.6 
157.3 
159.3 
164.6 
160.2 
152.0 
154.4 
158.3 
159.3 
163.9 
163.6 
164.4 
165.6 
162.9 
162.4 
161.2 
157.6 
162.7 
168.3 
164.4 

6.6.3 

11:18:19 9.4 
11:19:19 9.4 
11:20:19 9.4 
11:21:19 9.2 
11:22:19 9.1 
11:23:19 9.1 
11:24:19 9.1 
11:25:19 9.1 
11:26:19 9.5 
11:27:19 9.7 
11:28:19 10.0 
11:29:19 10.0 
11:30:19 9.7 
11:31:19 9.3 
11:32:19 9.1 
11:33:19 9.1 
11:34:19 9.1 
11:35:19 9.2 
11:36:19 9.3 
11:37:19 9.1 
11:38:19 8.9 
11:39:19 9.0 
11:40:19 9.0 
11:41:19 8.9 
11:42:19 8.9 
11:43:19 9.0 
11:44:19 9.1 
11:45:19 9.0 
11:46:19 8.9 
11:47:19 9.0 

AVG CONC 9.0 

24.5 4.6 1.3 
25.5 4.8 2.6 
24.8 4.7 1.3 
24.4 4.5 1.6 
25.0 4.5 1.1 
27.1 4.6 1.1 
28.1 4.7 1.3 
27.4 4.7 1.4 
31.2 4.6 2.5 
32.4 4.6 4.6 
34.2 4.6 1.5 
31.8 4.6 1.2 
30.1 4.5 1.7 
28.6 4.4 1.7 
28.2 4.3 2.6 
29.2 4.5 1.1 
29.1 4.5 1.3 
28.0 4.6 1.3 
28.2 4.6 1.2 
27.6 4.5 2.1 
27.8 4.3 1.2 
28.8 4.4 1.6 
29.6 4.5 1.2 
29.4 4.5 1.2 
28.2 4.5 1.4 
27.4 4.5 1.2 
27.0 4.5 1.4 
26.6 4.5 4.4 
25.9 4.4 1.6 
26.1 4.6 1.5 

29.0 4.5 1.6 

162.7 
161.9 
161.5 
161.5 
165.8 
164.6 
157.1 
157.3 
183.4 
195.5 
194.8 
189.7 
176.1 
153.2 
144.4 
144.2 
147.8 
146.1 
149.0 
153.7 
155.6 
161.0 
160.0 
154.4 
148.3 
148.8 
150.3 
157.8 
159.8 
160.0 

162.6 



TIME 

13:22:51 
13:23:51 
13:24:51 
13:25:51 
13:26:51 
13:27:51 
13:28:51 
13:29:51 
13:30:51 
13:31:51 
13:32:52 
13:33:52 
13:34:53 
13:35:53 
13:36:53 
13:37:53 
13:38:53 
13:39:53 
13:40:53 
13:41:54 
13:42:54 
13:43:54 
13:44:54 
13:45:54 
13:46:54 
13:47:54 
13:48:54 
13:49:54 
13:50:54 
13:51:54 

NISCO 

UNIT2 

RUN- #2 

DATE: 11/04/92 

PAGE 1 OF2 

CO-PPM NOX·PPM 02-X THC·PPM S02·PPH TIME 

9.4 
9.3 
9.3 
9.4 
9.4 
9.3 
9.3 
9.3 
9.3 
9.2 
9.2 
9.3 
9.4 
9.3 
9.3 
9.2 
9.3 
9.4 
9.3 
9.3 
.9.5 
9.4 
9.3 
9.2 
9.4 
9.3 
9.1 
9.1 
0.0 
0.7 

25.4 4.3 1.2 
25.8 4.5 1.6 
25.6 4.4 0.9 
26.1 4.5 1.7 
26.3 4.5 1.3 
26.4 4.5 1.6 
26.5 4.4 1.1 
26.4 4.3 1.5 
25.6 4.3 1.3 
24.6 4.3 1.8 
25.2 4.4 1.6 
25.4 4.5 1.6 
25.4 4.6 1.7 
25.8 4.5 1.1 
25.7 4.4 1.3 
24.6 4.3 1.3 
25.6 4.3 1.3 
26.0 4.4 1.2 
26.4 4.4 1.6 
26.5 4.5 1.1 
26.3 4.4 1.0 
25.9 4.4 1.3 
26.3 4.4 1.1 
26.2 4.3 1.5 
28.1 4.4 1.8 
27.1 4.3 1.1 
25.7 4.5 1.9 
27.2 4.3 1.2 
39.7 4.3 1.0 
54.4 4.5 1.0 

163.6 
162.7 
161.2 
157.3 
152.0 
156.3 
161.2 
167.5 
171.2 
167.8 
162.1 
161.6 
161.1 
160.9 
161.8 
158.7 
166.4 
172.3 
171.8 
168.6 
161.3 
159.9 
160.6 
159.2 
153.3 
146.8 
162.6 
169.4 
111.5 
68.7 

6.6.4 

13:52:55 
13:53:55 
13:54:55 
13:55:55 
13:56:55 
13:57:55 
13:58:55 
13:59:55 
14:00:55 
14:01:55 
14:02:55 
14:03:55 
14:04:55 
14:05:55 
14:06:55 
14:07:55 
14:08:55 
14:09:55 
14:10:55 
14:11:55 
14:12:56 
14:13:56 
14:14:56 
14:15:56 
14:16:56 
14:17:56 
14:18:56 
14:19:56 
14:20:56 
14:21:56 

ETS 
EMISSION TESTING SERVICES, INC. 

CO-PPM NOX·PPH 02-X THC·PPM S02·PPM 

1.3 77.5 4.4 1.8 
1.5 80.2 4.5 1.1 
1.5 80.0 4.5 1.2 
1.4 81.2 4.5 1.0 
1.1 77.0 4.5 1.5 
1.1 76.8 4.5 1.3 
1.3 81.9 4.3 1.0 
1.5 92.1 4.5 1.0 
2.2 98.9 4.5 1.3 
2.7 109.7 4.4 1.4 
3.0 111.5 4.5 1.0 
2.4 83.4 4.7 1.2 
1.4 59.9 4.4 0.9 
0.7 49.0 4.4 0.9 
0.4 41.4 4.2 0.9 
9.9 38.0 4.2 0.9 
9.7 37.3 4.4 0.9 
9.8 36.9 4.3 0.9 
9.8 33.9 4.6 1.4 
9.8 32.4 4.6 1.0 
9.7 30.4 4.5 1.0 
9.7 29.5 4.5 0.9 
9.6 29.5 4.4 1.0 
9.5 28.8 4.3 0.9 
9.7 31.3 4.3 1.3 
0.0 31.9 4.4 1.0 
0.5 32.4 4.5 1.0 
1.0 33.2 4.6 1.0 
0.7 29.2 4.4 0.9 
0.1 26.0 4.3 0.9 

42.9 
29.8 
29.3 
28.4 
27.9 
29.8 
30.1 
31.8 
37.1 
33.9 
32.0 
49.3 
79.2 
85.5 
85.2 
96.4 

102.5 
106.2 
111.7 
113.4 
114.4 
121.2 
126.3 
134.8 
148.5 
164.7 
177.6 
188.1 
186.9 
171.8 



TIME 

14:22:56 
14:23:56 
14:24:56 
14:25:56 
14:26:56 
14:27:57 
14:28:57 
14:29:57 
14:30:57 
14:31:57 
14:32:57 
14:33:57 
14:34:57 
14:35:57 
14:36:57 
14:37:57 
14:38:57 
14:39:57 
14:40:57 
14:41:57 
14:42:57 
14:43:57 
14:44:57 
14:45:57 
14:46:57 
14:47:58 
14:48:58 
14:49:58 
14:50:58 
14:51:58 

NISCO 

UNIT2 

RUN- #2 

DATE: 11/04/92 

PAGE2 OF 2 

CO-PPM NOX·PPM 02-X THC·PPM S02·PPM TIME 

9.7 
9.7 
9.7 
9.6 
9.4 
9.6 
9.5 
9.4 
9.3 
9.3 
9.4 
9.5 
9.4 
9.4 
9.5 
9.5 
9.3 
9.4 
9.5 
9.5 
9.4 
9.5 
9.4 
9.4 
9.5 
9.6 
9.6 
9.6 
9.5 
9.4 

25.4 4.1 1.2 
26.0 4.2 1.1 
25.8 4.2 0.9 
25.4 4.3 0.9 
26.3 4.4 1.0 
26.8 4.4 1.0 
26.0 4.4 0.9 
25.7 4.4 0.9 
25.2 4.4 0.9 
25.4 4.4 0.9 
25.5 4.3 0.9 
25.4 4.3 1.1 
25.3 4.4 0.9 
25.8 4.5 0.8 
25.3 4.5 0.9 
24.7 4.5 0.9 
24.0 4.4 0.8 
24.5 4.4 5.2 
24.7 4.4 0.9 
25.1 4.5 1.0 
25.2 4.5 0.9 
24.6 4.4 0.9 
24.5 4.3 0.8 
24.1 4.2 0.8 
25.1 4.5 0.9 
25.3 4.5 0.9 
24.9 4.4 1.0 
25.1 4.5 0.9 
24.1 4.4 1.0 
23.9 4.3 0.9 

162.8 
166.4 
166.9 
160.9 
164.0 
167.2 
168.6 
170.1 
176.4 
173.5 
169.4 
168.1 
167.9 
171.3 
174.5 
172.0 
175.9 
177.1 
181.5 
177.6 
175.0 
168.9 
166.9 
167.7 
167.9 
162.3 
156.0 
158.9 
164.5 
174.7 

6.6.5 

14:52:58 
14:53:58 
14:54:58 
14:55:58 
14:56:58 
14:57:58 
14:58:58 
14:59:58 
15:00:58 
15:01:59 
15:02:59 
15:03:59 
15:04:59 
15:05:59 
15:06:59 
15:07:59 
15:08:59 
15:09:59 
15:10:59 
15:11:59 
15:12:59 
15:13:59 
15:14:59 
15:15:59 
15:17:00 
15:18:00 
15:19:00 
15:20:00 
15:21:00 

AVG CONC 

ETS 
EMISSION TESTING SERVICES, INC. 

CO·PPM NOX·PPM 02-X THC·PPM S02·PPM 

9.5 
9.6 
9.6 
9.8 
0.1 
0.2 
9.8 
9.4 
9.4 
9.6 
9.6 
9.6 
9.8 
9.7 
9.6 
9.5 
9.4 
9.5 
9.5 
9.1 
9.4 
0.6 
1.1 
0.3 
9.6 
9.7 
0.2 
9.5 
9.8 

9.8 

23.4 4.3 0.9 
24.2 4.3 1.3 
24.7 4.5 1.1 
30.0 4.6 0.9 
32.9 4.4 1.1 
34.1 4.3 0.9 
28.4 4.4 0.9 
26.5 4.4 0.9 
25.5 4.3 0.9 
24.3 4.2 0.9 
24.7 4.3 1.0 
26.0 4.4 0.9 
26.3 4.5 0.8 
25.7 4.4 0.9 
25.8 4.4 3.6 
25.7 4.4 0.9 
26.0 4.4 0.9 
26.0 4.4 0.9 
25.4 4.2 1.0 
25.1 4.2 1.0 
28.8 4.3 1.0 
52.5 4.3 1.2 
62.2 4.3 1.0 
48.6 4.4 0.9 
34.2 4.4 1.0 
38.7 4.3 1.1 
41.2 4.4 1.8 
33.9 4.4 1.1 
44.7 4.3 1.1 

35.1 4.4 1.2 

175.4 
169.1 
162.3 
146.5 
116.9 
100.8 
124.1 
152.6 
170.6 
172.5 
172.8 
173.5 
169.9 
167.4 
164.7 
162.6 
160.9 
164.3 
166.4 
170.8 
165.7 
96.4 
55.3 
53.6 
91.6 

105.7 
85.2 

111.7 
99.3 

139.0 



NISCO 
UNIT2 

RUN- #3 

DATE: 11/04/92 

PAGE 1 OF 2 

ETS 
EMISSION TESTING SERVICES, INC. 

TIME CO-PPM NOX·PPM 02-X THC-PPM S02-PPM TIME CO-PPM NOX-PPM 02-X THC·PPM S02-PPM 

16:28:06 11.9 
16:29:06 11.6 
16:30:06 11.7 
16:31:06 11.5 
16:32:06 11.3 
16:33:06 11.1 
16:34:06 10.7 
16:35:06 10.5 
16:36:06 10.3 
16:37:06 10.1 
16:38:07 9.8 
16:39:07 9.8 
16:40:07 9.8 
16:41:07 9.6 
16:42:07 9.5 
16:43:07 9.5 
16:44:07 9.2 
16:45:07 9.1 
16:46:07 9.2 
16:47:07 9.1 
16:48:07 8.9 
16:49:07 9.0 
16:50:07 9.1 
16:51:07 '9.1 
16:52:07 8.8 
16:53:07 8.8 
16:54:07 8.9 
16:55:07 9.4 
16:56:07 10.6 
16:57:07 11.3 

34.4 3.7 0.7 
33.8 3.8 0.7 
35.9 4.0 0.7 
36.5 4.0 0.7 
37.7 4.1 0.7 
38.0 4.1 0.7 
39.4 4.1 0.7 
40.0 4.3 0.7 
40.5 4.4 0.7 
38.8 4.3 0.7 
39.8 4.3 0.7 
41.5 4.4 0.7 
42.3 4.4 0.7 
42.6 4.2 0.7 
42.4 4.3 0.7 
41.1 4.5 0.7 
37.6 4.4 0.7 
35.3 4.3 0.7 
34.2 4.4 0.7 
33.5 4.3 0.7 
33.2 4.3 0.7 
33.5 4.4 0.7 
33.2 4.5 0.7 
31.9 4.5 0.7 
31.4 4.5 0.7 
31.2 4.4 0.7 
31.7 4.4 0.7 
43.8 4.6 0.7 
49.3 4.9 0.8 
49.5 4.9 0.8 

129.8 
111.0 
95.0 
92.8 
90.1 
86.4 
88.1 
94.5 
93.0 
92.3 
94.0 
89.3 
90.8 
91.1 
91.1 
95.2 

108.4 
121.8 
127.9 
135.2 
141.5 
138.1 
138.1 
132.7 
130.3 
132.0 
141.3 
155.4 
185.9 
202.9 

16:58:08 12.1 
16:59:08 12.1 
17:00:08 11.1 
17:01:08 10.4 
17:02:08 10.3 
17:03:08 10.6 
17:04:08 12.1 
17:05:08 13.3 
17:06:08 13.8 
17:07:08 14.6 
17:08:08 15.4 
17:09:08 16.3 
17:10:08 17.1 
17:11:08 17.4 
17:12:08 15.3 
17:13:09 13.8 
17:14:09 13.1 
17:15:09 13.0 
17:16:09 12.5 
17:17:09 12.0 
17:18:09 12.5 
17:19:09 13.0 
17:20:09 13.6 
17:21:09 13.8 
17:22:09 14.1 
17:23:09 14.4 
17:24:09 15.2 
17:25:10 16.6 
17:26:10 17.3 
17:27:10 17.6 

6.6.6 

47.4 5.0 0.8 
36.7 4.6 0.8 
28.0 4.1 0.8 
26.8 4.0 0.7 
27.6 3.9 0.7 
34.4 4.1 0.7 
48.8 4.5 0.8 
51.8 4.6 0.8 
52.7 4.6 0.8 
54.4 4.6 0.8 
54.2 4.5 0.8 
57.6 4.5 0.8 
59.6 4.2 0.8 
50.2 3.9 0.8 
35.5 3.6 0.8 
29.6 3.5 0.8 
28.8 3.6 0.8 
31.9 3.7 0.7 
33.2 3.8 0.7 
38.1 3.9 0.7 
53.0 4.4 0.8 
55.6 4.5 0.9 
56.8 4.7 1.1 
56.3 4.6 1.7 
55.1 4.5 1.2 
55.4 4.4 1.9 
60.1 4.3 4.7 
62.4 4.1 3.8 
64.5 4.2 1.3 
63.6 4.1 8.5 

217.5 
231.7 
213.4 
185.4 
168.3 
155.9 
175.9 
208.5 
246.5 
283.8 
300.4 
320.1 
346.0 
369.4 
321.1 
235.3 
178.1 
138.1 
114.0 
110.1 
147.1 
180.7 
208.3 
226.6 
283.6 
311.1 
355.0 
405.9 
424.7 
409.6 



NISCO 
UNIT2 

RUN- #3 

DATE: 11/04/92 

PAGE2 OF2 

ETS 
EMISSION TESTING SERVICES, INC. 

TIME CO-PPM NOX-PPM 02-X THC-PPM S02-PPM TIME CO-PPM NOX-PPM 02-X THC-PPM S02-PPM 

17:28:10 17.6 
17:29:10 17.8 
17:30:10 18.3 
17:31:10 18.7 
17:32:10 19.5 
17:33:10 20.2 
17:34:10 20.9 
17:35:10 20.5 
17:36:10 21.1 
17:37:10 19.9 
17:38:11 19.9 
17:39:11 20.0 
17:40:11 19.6 
17:41:11 19.8 
17:42:11 19.7 
17:43:11 20.7 
17:44:11 22.4 
17:45:11 21.7 
17:46:11 23.4 
17:47:11 23.1 
17:48:11 25.9 
17:49:11 23.6 
17:50:11 21.9 
17:51:11 20.2 
17:52:11 19.6 
17:53:11 19.8 
17:54:11 19.1 
17:55:12 19.4 
17:56:12 18.9 
17:57:12 18.6 

64.7 4.0 1.3 
64.7 4.0 5.9 
66.9 3.9 3.9 
68.8 3.8 2.0 
70.0 4.0 2.5 
72.6 4.0 9.0 
72.0 3.9 9.6 
71.7 3.8 5.1 
75.1 3.8 8.3 
77.9 3.9 6.5 
79.0 3.9 0.6 
83.2 3.9 6.8 
85.0 3.9 0.5 
86.5 4.0 4.2 
85.3 4.1 8.4 
87.3 4.0 8.6 
87.2 3.9 2.6 
84.4 3.8 3.0 
85.0 3.8 3.6 
87.7 3.8 3.5 
88.1 3.9 2.1 
88.8 3.8 0.5 
87.9 3.8 0.5 
86.6 3.8 3.3 
90.1 3.8 2.4 
89.4 3.9 3.8 
90.6 3.9 1.3 
89.9 3.9 0.3 
88.1 3.8 1.4 
88.7 3.7 0.8 

359.1 
347.7 
341.6 
327.9 
324.0 
336.0 
337.0 
347.9 
349.9 
332.1 
334.0 
307.0 
307.2 
307.0 
319.2 
327.0 
370.8 
388.9 
395.4 
379.4 
406.2 
409.6 
393.7 

373.5 
350.8 
360.6 
343.5 
355.0 
372.0 
329.2 

6.6.7 

17:58:12 17.9 
17:59:12 17.6 
18:00:12 17.7 
18:01:12 17.6 
18:02:12 17.7 
18:03:12 17.1 
18:04:12 16.9 
18:05:12 17.6 
18:06:12 17.6 
18:07:12 17.9 
18:08:12 17.2 
18:09:12 17.3 
18:10:12 17.4 
18:11:12 17.1 
18:12:13 17.6 
18:13:13 17.3 
18:14:13 17.1 
18:15:13 17.2 
18:16:13 17.4 
18:17:13 17.3 
18:18:13 17.5 
18:19:13 17.5 
18:20:13 17.0 
18:21:13 17.3 
18:22:13 18.6 
18:23:13 19.5 
18:24:13 20.0 
18:25:13 19.8 
18:26:13 20.0 
18:27:13 19.6 

AVG CONC 15.5 

90.0 3.7 6.9 
92.9 3.9 1.7 
93.1 4.1 3.0 
93.4 4.1 1.6 
94.0 4.2 9.7 
91.0 3.9 9.2 
92.7 4.0 8.4 
94.5 4.0 5.9 
93.5 4.2 1.6 
91.6 4.1 8.3 
92.5 4.1 1.1 
94.2 4.1 9.0 
94.0 4.1 8.6 
93.6 4.1 8.7 
93.7 4.1 0.0 
91.8 3.9 7.8 
92.5 4.1 9.8 
94.2 4.1 7.2 
95.7 4.3 0.5 
97.4 4.2 7.6 
97.4 4.2 7.0 
93.6 4.1 9.6 
93.4 4.0 7.7 
96.4 4.2 8.5 

105.7 4.1 9.3 
112.9 4.0 6.1 
125.8 4.1 6.8 
131.4 4.1 7.7 
136.7 4.1 6.7 
142.8 4.0 8.0 

66.6 4.1 6.0 

304.1 
301.1 
299.9 
298.2 
292.4 
286.0 
298.2 
318.7 
330.6 
349.6 
302.6 
293.8 
298.4 
286.5 
307.7 
293.3 
275.3 
269.9 
249.5 
223.4 
269.9 
307.0 
287.0 
266.0 
237.0 
230.0 
218.5 
162.7 
138.1 
136.6 

247.1 



ETS 
EMISSION TESTING SERVICES, INC. 

NISCO 

NOX CONVERTER EFFICIENCY TEST 

DATE: 11/03/92 

PERCENT CHANGE FROM HIGHEST PEAK VALUE m LAST READING -0.54 % 

TIME 

16:08:03 
16:09:03 
16:10:03 
16:11:03 
16:12:03 
16:13:03 
16:14:03 
16:15:03 
16:16:03 
16:17:03 
16:18:03 
16:19:04 
16:20:04 
16:21:04 
16:22:04 
16:23:04 
16:24:04 
16:25:04 
16:26:04 
16:27:04 
16:28:04 
16:29:04 
16:30:04 
16:31:04 
16:32:04 
16:33:04 
16:34:04 
16:35:04 
16:36:04 
16:37:04 
16:38:04 

6. 6. 8 

NOX-PPM 

127.6 
127.1 
127.1 
127.6 
127.6 
126.9 
127.6 
126.9 
127.9 
127.4 
127.9 
127.1 
127.1 
127.4 
127.4 
127.1 
127.6 
127.1 
127.4 
126.9 
127.4 
127.4 
127.4 
127.4 
127.6 
127.9 
127.1 
128.1 
127.6 
127.6 
127.4 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 3A DATA SHEET 

CLIENT ---------'AJ;..._,;,;..L.-~c:..__ _________ _ DATE ____ L!~I--~~~¥~-~9~-~~-

SOURCEID ------~t~L~q~·LI-~~~~--------------------- PARAMETER --=D...!!'-=:---

OPERATOR fb C'4 J '-".the,.-- RUN# _ __:.f __ LOAD% ____ ---t./VJ~A-:.:..=X __ _ 

Cylinder.'. Value 

Zero 

Mid 

High 

CALIBRATION STATISTICS 

Analyzer Response 
volt percent 

0.1~ 

8. '>3 

'""'~' 

Absolute Difference % Drift 
volt percent +3% 

().tJ' o.o 

o. -~s 

Calibration curve: ppm = (response volt)(slope) + intercept 

Slope _b.S.Z4$ 8 Intercept - 0~.1~?:- Spun Runge zs·, 2. 

Analyzer Cal 

Cone. AI~ 

I nit Analyzer Resp Final Analyzer Resp 
volt percent Bias volt percent Bias 

+5 +5 

~· o.}s ~ ~ alo ~ 
Sys. Cal. Bias = ~ys. c11l. (rmml:...!llilllYzer cai.Jilll!lll X 100 

Spun (ppm) 

%Drift = Final sys. rcsp. (ppm)- Initial sys. rcsp. (ppm) X 100 
span (ppm) 

TEST llATA 

Span 
Drift 

±3% 

-a.z..;~ 

Sturt Time:--·---·-- Finish Time:---------··- Minutes per point:--------·--

Test Point Volt 

2 

3 

4 

s 
6 

7 

8 

9 

10 

II 

12 

Sample Port ________ _ 

13 

14 

IS 

AVO VOLT 

16 

17 

18 

19 

20 

21 

22 

23 

24 

AV<l CONC __ % 

CORRELATION COEFFICIENT: 0. 9q '} 

2S 

26 
27 

28 
29 
30 

COMMENTS: _____________________________________________________ _ 

6.6.9 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 6C DATA SHEET 

CLIENT _____ UI!A}'-=-. ~:i~'-uO.:.__. DATE -~''-· -'-lf---"9'-'~:::.._ __ 

SOURCE ID PARAMETER --=S~o.:......:~=---

RUN# ____ ! ____ LOAD% MAx 

CALIDRATION STATISTICS 

' Cylinder Value Analyzer Response Absolute Difference % Drift 
volt ppm volt ppm +3% 

Zero ~k _(),01_ -?·8"!> _ QLt!J.L ·· z.t\ p,..> 

Mid I'll. B. 4.15' zo·.s.5 ~15" l£$S () .o 

High JfJ(h L S. L'f lf.o·l. 3 ' LS 'S· .YtJ"J,f;l ""' 
Calibration curve: ppm = (response volt)(slope) + inh:rct:pt 

Slope ~-8 )7tC. 'f __ Intercept _ _::_.3_! .~ ~ CJ2L .. Span Runge --~'-9-'-'f.....,-,...,o~-

Analyzer Cal 

Cone. 1'1'1, ~ 

Start Time: 

Test Point Volt 

2 

3 

4 

s 
6 
-.-

In it Analyzer Resp Final Analyzer Resp 
volt ppm Bias volt ppm Bias 

+5 +5 

~ l'l:! t,. I ~ _}J_i 18,S'1 -'1-.41 
' 

Sys. Cal. Bias = Sys. cal. (pJl.m} - analyzer cal. Clll!!!ll X 100 
Span (ppm) 

%Drift = Fin!!L~s. resp. {ppmL:JnHlliill~Jesp. Ctmml X 100 
spun (ppm) 

TEST llATA 

span 
Drift 

±3% 

[),i) 

----- Finish Time: ___ M inules per point: ____ _ 

7 
8 

9 

tO 

11 

12 

Sample Port--·--·-··-------

13 

14 

15 

16 

17 

18 

AVG VOL:f __ _ 

19 

20 
21 

22 
23 

24 

AVG CONC ___ ppm 

25 
26 
27 

2H 

29 
30 

CORRELATION COEFFICIENT: 0· Q11 

COMMENTS: __________________________________ _ 

6.6.10 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 7E DATA SIIEET 

CLIENT ___________________ A/~'~$~-=£~0 ________________ ___ DATB ____ ~/_1-~o-~L--9~&~ 

SOURCEID --------~U~~~-~~---~~Z~-------------------- PARAMETER __ _.:...,;N:....c>~.y-

OPERATOR 6"A,,( K fJ...~t~n RUN II _ __...:.. __ LOAD% ---------~~~A~~~------

CALIBRATION STATISTICS 

' Cylinder Value Analyzer Response Absolute Difference 
volt ppm volt ppm 

Zero IJ~c c,c2 - (J.l. 'f 6),0£; -0,1{-tJ 

Mid . 91,8£ 3_,7'2 q z '?>t.l 3 ·fic..J 91./,IO 

High 19.r. t 7,&'S"" 1'14.99 7,f'$ t98.l.' 

Calibration curve: ppm = (response volt)(slope) + intercept 

Slope ~S.'d$76¥ Intercept - Z ·S"Ot CO Span Range .Z.f 1. I 

Analyzer Cal 

Cone. '11' f;~ 

Start Time: 

Test Point Volt 

4 7 
1 s 8 

3 6 9 

Init Analyzer Resp Final Analyzer Resp 
volt ppm Bias volt ppm Bias 

+5 +5 

~ sa./ ~ ,, ]'l- 3·11 'l- B~..r] -z.zt 

Sys. Cal. Bias = Sys, cal, Cnmn) - unu!.yzer cuL!nmn) X 100 
Sp1111 (ppm) 

%Drift = Ein!!L~!!Jrum...!ru!mL:Jni!iu!.llY!idillil!:Jl!m!!) X too 
span (ppm) 

TEST llATA 

Finish Time: Minutes per point: 
Sample Port 

10 13 16 19 22 15 
11 14 17 20 23 16 
12 IS 18 21 24 27 

AVO VOLT ---- AVO CONC .-.. _______ J'I'IIl 

18 
19 
30 

CORRELATION COEFFlCIENT: tP, '/4?'Pf 

COMMENTS: _________ _ 

U\I'U•t~Uil'IJU'IJ! 

6.6.11 

% Drift 
+3% 

~a.IO 

Q.·zt 

,, J l 

Span 
Drift 

±3% 

l,t~ 



ETS 
liMISSION TESTING SERVICES, INC. 

= ;;;! -~ =-==·=== 

METIIOD JC) I>ATA SHEET 

CLIENT _______ ;f),~~ c <;! __ -- . - ..•• - .... DATE _____ lL: g!f_ -:_q_L.. __ 

SOURCE ID ·- ___ . ________ 1&.4-.t'l.: .. *. . .l.. ______ _ PARAMETER _ ... _C Q _ 

OPERATOR __ P...t.~.d ___ kib~~ .. RUN II ... _ ... t. LOAD% ___________ ..JI::1..fl..&·-----·· ______ _ 

Cylinder Value 

Zero 

""' Low z,ti.'H 

Mid S'l,tz. 

High 8_6. 1l.. 

CALIBRATION STATISTICS 

Initial 
Analyzer Response 
volt ppm 

_1ldt!.l --~· 
~.t;~ -z. 'f' I c;.-

~·.6/f 5t..2L 

....i..£!. fJ ],c;.-

Final 
Analyzer Response 

volt ppm 

t) ·0 '- tJ, l.., 
Z.tf~ zq,;y 

5:" l- 5'6.11 

B.t {a-~ (:J.2,uv 

Calibration curve: ppm = (response voll)(slope) + intercept 

%Drift = Fi1!1!Lsys. rS!l!JJm!!!L:.J!!itiul sys. rcsp. {ppm) X 100 
span (ppm) 

TEST DATA 

% Drift 
+3% 

o.u 

cl, cJ 

o,o 

( 

Finish Time: Minutes per point: _____ Start Time: -----

Test Point Volt 

2 

3 

4 

s 
6 

7 

K 

Sample Port 

Ill 13 

II 14 

12 l'i 

AVG vor:r 

CORRELATION COEFFICIENT: o. '1999t 

16 19 22 2S 211 
17 20 23 26 29 
Ill 21 24 27 30 

AVG CONC ___ I'Jllll 

COMMENTS: _______________________________ _ 

6.6.12 



ETS 
EMISSION TESTING SERVICES, INC. 

METIIOil 2SA DATA SHEET 

CLIENT ________________ ~M~·~~~c~~-------------- DATE __ ~/~/~-~locq~-~9~L~-
'I f} 

SOURCEID --------~U~~~~~~--~~~------------------------ PARAMETER --"7..:.:11-"'C..:::....___ 

OPERATOR 6r~J lt&.~ha,..._, RUN # _ ___.:. __ LOAD% --------~~~o~x~----

CALIBRATION STATISTICS 
Cylinder Value Analyzer Response Absolute Difference 

\ volt ppm volt ppm 

Zero A h.. - o.o] r;:,,of -o.o t;, t>( 

Low ID ,/ '1 ''If q 1/)J 15' lt$"0 ~~~ Lf 

Mid -z. o.o<; "3.0/ J9.~y $t>r u.H· 

High ~~· 3c> 'J., 6/ 31-JJ' '/-.66 3c.>.q· 

Calihr.ation curvtl: ppm = (n:sponstl volt)(slope) + intercept 
Slope £.4-7<)3 y Intercept ,, ~0tJ6 ':1 Spun Range 3l.·2 

Analyzer Cal 

Low ,I), I 'f 

Mid ~.o~-

Init Analyzer Resp Final Analyzer Resp 
volt ppm Bias volt ppm Bias 

+5 +5 

~ ~{)b _b]J ,, 'r ''"1 ~ 
~ Z/,2..')_ '3, ') 'i _2.!.J:!I 2-l ,4fi ....J..J.!I. 

Sys. Cal. Bius = fu'Ji~npm) - unalyzer cal. (ppm) X 100 
Span (ppm) 

%Drift = Final sys. resp. {ppml...::J.pitiul §Y.!!.· resp.:..fPl!!lll X 100 
spun (ppm) 

% Drift 
+3% 

d,ll 

o., 
O•f/() 

o.s-" 

Span 
Drift 

±3% 

o.'fo 

o.Yl) 

Responstl Time 'll:st --Stabilize with zero gas ;md switch to high concentration. Record timtl for 95% change. 
Time: I) 2) 3) .. Minutes per point __ ............. . 

TEST llATA 
Staat Tiaue: Finish Time: Minutes per point: 

Sample l'01l 
Test Point Volt 

·I 
., 

Ill 1.1 Ill I!J ll l.~ !II 
'I II II 1-1 II 'lll 21 lb 2\> 

j (J \1 ll ,, IK ll H 'l7 j() 

AVO vut:r .'\VIi CIINC 1'11111 

COKJH!LATION COEI'I'ICII!NT: . ~-j j'J~l 1. 

6.6.13 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 3A DATA SHEET 

CLlENT ____________ ~AJ~,~s~~~-o~------------------------ DATE __ ~/_1_-~~~--~Y~l __ __ 

SOURCEJD --------~U~n~,j~#~~~----------- PARAMETER _ _,e"'-1)-=a...=---

OPERATOR B ( ..... J b..+"-~..... RUN# ___ 2.. __ _ LOAD% 

CALIBRATION STATISTICS 

Cylinder 1 Value Analyzer Response Absolute Difference % Drift 
volt percent volt percent +3% 

Zero IJ&. Q. c)] Ot! 't Q,O) ".II(. t),O 

Mid B.£!.~ 3.'-1! s.r"J _3L3jl 8· f'- -e.~. 

High 1£/.1}' S'.]!. Jl/-.~1. 5. n .. '"'·~} -tJ,II 

Calibration curve: ppm = (response volt)(slope) + intercept 

Slope _k~X..ll..U._ Intercept --=:..Q~ "!>l ~o Spnn Runge ~s-. l 

Analyzer Cal 

Cone. 1Jy 

Start Time: 

Test Point Volt 

2 

3 

4 

5 
6 

Init Analyzer Resp Final Analyzer Resp 
volt percent Bias volt percent Bias 

+5 +5 

_Qtl1.. "· z ~ ~I ~ o. ~'l ~ --
Sys. Cui. Bius = Sys. cal. {nrunl - anulyzer cai"""Jrumil X I 00 

Spun (ppm) 

%Drift = Final sys. resp, (ppm)- fnitial sys. resp. {ppm} X 100 
span (ppm) 

TEST DATA 

Span 
Drift 

±3% 

o,o 

--------- Finish Time: _________ Minutes per point: ________ _ 

7 

8 

9 

10 

II 

12 

Sample Port----------------

13 

14 

IS 

16 

17 

18 

AVO VOLT __ _ 

19 

20 
21 

22 
23 

24 

AVO CONC ___ % 

2S 
26 

27 

28 
29 
30 

CORRELATION COEFFICIENT: e. 9? 9 
COMMENTS: ______________________________________ _ 

D.\MIM\MY.Ili·OIA 

6.6.14 



E T S· 
EMISSION TESTING SERVICES, INC. 

1\·IETIIOI> 6C DATA SIIEET 

CLIENT _______ ...JA/tJU..I ..._s-_,._<.~<l _____ ------- DATE ___ ~'~'---~~+_-~P~~~-

SOURCEID ----~Vl~·~L·~f-~~~~-------------- PARAMETER --=S-"o_,,_...__ 

Cylinder Value 

Zero 

Mid 

High 

191.!1 

Analyzer Cal 

Cone. 1'11.9 

Start Time: 

RUN # __ '2-=:.-_ LOAD% 

CALIBRATION STATISTICS 

Analyzer Response Absolute Difference % Drift 
volt ppm volt ppm +3% 

{J. 01 _::h1f o.az -l.l. )' 

1_, IS' 20~·~3 ~tt.5' Z.OJ,\~ 

~-- JhJ],lfL ·-e_~~~ __ 'f_0(;81... 

Calihrulion curve: ppm = (response voll)(slopc) I inlcrccpl 

Tnit 
volt 

Analyzer Resp Final Analyzer Resp 
ppm Bias volt ppm Bias 

+5 

__ Q.~lL 

Sys. Cal. Bias =-- Sys. cal. <mm!l..:..!!lJ!Iyzer cal. _{Imml X 100 
Span (ppm) 

%Drift = Einal_sys. resp. (ppmLJn.iti.!!Lill· rcSih.iJm.ml X 100 
span (ppm) 

TEST DATA 

Finish Time: 

1·5 

o. 10 

t!J•C> 

..::::12!~ 

Span 
Drift 

±3% 

-o. t.o 

----- Minutes per point:-----

Test Point Volt 

I 

2 

3 

4 

s 
6 

7 

R 

9 

10 

II 

12 

Sample Port ____ .. ··········-·· ______ _ 

13 

14 

IS 

AVG VOI:I' 

16 

17 

Ill 

19 

20 

21 

22 
23 
24 

AVIi CONC _______ J'JIIll 

CORRELATION COEFFICIENT: tJ, 9'-1 97J 

2S 

26 

27 

211 

29 
30 

COMMENTS: ______________________________________________ _ 

6.6.15 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 7E llATA SHEET 

CLIENT ---------=;V'---,-=-s· c:;._.f!__ ______ .......... -------···------------- DATE _ ___;,_//~--".~ ·9l. __ 

SOURCE ID ____ __..U"'"-"'-',.,·..J_ li z... ----··· --------- PARAMETER _ _,Mr;..u.o;~.,._x __ 

OPERATOR @AX 

CALIBRATION STATISTICS 

Cylinder Value Analyzer Response Absolute Difference % Drift 
volt ppm volt ppm +3% 

Zero N~.- Cl,CI ~ -a. $•:r o.o~ -6, I I D.IO 

Mid 91.~9 3. e~ 1z.,S7 3,$t tft.S1 o.o 
High t?f.t 7.98 t9'hS~ 1.7'7 191/. '"J -o. 10 

Calibration curve: ppm = (response volt)(slope) + intercept 

Slope Z-cf. 7 Lli.]_ I ntcrccpl ......::..J. , ~ "3. 1_'/: Jj__ Spun Runge __ 2._4-..!b_B..____ 

Analyzer Cal Init Analyzer Resp Final Analyzer Resp 

Cone. 

volt ppm Bias volt ppm Bias 
+5 +5 

S1.n -l,.Ll.. _s&3 8]d~ - z... Jl.. 

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm)- Initial sys. resp. (ppm) X 100 
span (ppm) 

TEST DATA 

Span 
Drift 

±3% 

()I I 0 

Start Time: ----- Finish Time: Minutes per point: ____ _ 

Test Point Volt 

I 

2 

3 

4 

s 
6 

7 

II 

9 

10 

II 

11 

Sample Port _______________ _ 

13 

14 

'' 
AVG von 

16 

17 

IK 

19 

211 

11 

22 

23 
24 

AVO CONC ---·-·- ___ jtplll 

1S 
26 
27 

28 
19 
30 

CORRELATION COEFFICIENT: __ g.!..'i_9_9_..L.9 __ 

COMMENTS: ____ _ 
-------·-· ---- ------------··-·--··-------------------

--------·-----
D:II'OIW\MBnt 07H 

6.6.16 



ETS 
EMISSION TESTING SERVICES, INC. 

METIIOU 10 DATA SHEET 

CLIENT 

SOURCE lD -----------·---~.:J 6. J- _ 

OPERATOR -----~•~...,_J l,_c;.,._~•M RUN II 

PARAMETER ___ t;_q__ __ 

l-:- ____ LOAD% _____________ __M~_A. ____________ _ 

Cylinder Value 

Zero __ IJ~-

Low 2.~,~? 

Mid _5._LtL_ 

High 6&·"72.. 

Sturt Time: 

Test Point Volt 

4 7 

2 s 8 

3 6 9 

CALIIlRATION STATISTICS 

Initial 
Analyzer Response 
volt ppm 

___ g_~_Ql_ --~_l:j 

_?.!._&_~_ ___ ?j.Jj 

---~-~~L ____ 5_l;d_7 

f1.6"3 _ _8_1J)8 ----·-··---

F' ina 1 
Analyzer Response 

volt ppm 

_ ___ Q_!_9_l _f)J__Cj_ 

-~9_)_ l9.~9 

__ _£:_(11 _ ~,11 

_liM f"J],l9 

Calibration cmw: ppm = (wsponsl! volt)(slnpe) + intercept 

%Drift = Pin!!L.!!YLreslli...llw . .ml- lnitj!!!J!n,.resp. Crumil X 100 
span (ppm) 

T I~ S T DATA 

% Drift 
+3% 

o.o 

- 0' I 

Finish Time: _________ Minutes per point: ________ _ 

10 

II 

12 

Sumple Port _____________ _ 

13 

14 

I~ 

16 

17 

Ill 

AVG voa.:r __ _ 

19 

20 

21 

22 

23 

24 

AVG CONC __ _,ppm 

25 
26 
27 

211 ' 
29 
30 

CORRELATION COEFFICIENT: 0, 999 't L 

COMMENTS: _________________________________________ _ 

ll:\PORI\t\UI! 1"11 10 

G.G.l7 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD 2SA DATA SHEET 

CLIBNT _____ _.u)J"',._.· rw(.o....: . .:.,_ DKfE __ ~l~f_-~Ow1~-5L'~z-

SOURCBID -----~~-~~~·l ·~_JC, ________________ __ PARAMETER __ 7:...:/c..:..I=C:.'---

OPERATOR f5r~.J.. lc;...\'l'-4""'- RUN II LOAD% 

CALIBRATION STATISTICS 
Cylinder Value Analyzer Response Absolute Difference % Drift 

volt ppm volt ppm +3% 

Zero -o, •7 -o.o 1 

Low /0 I I 'i lc, 11 I 1!:/o J(). I I 

Mid 3 •• ~-

High If."'· q,(.'} 

Calibration curve: ppm = (response volt)(slope) + intercept 
Slope b ·'to I 4 3 Intercept o . So 77 2. Span Range .3l. • S"" 

Analyzer Cal 

Low 

Mid 

Init 
volt 

Analyzer Resp 
ppm Bias 

+5 

Final Analyzer Resp 
volt ppm Bias 

+5 

it,v J 2-.1~' ~ 

Z,l. Ls' .3.:J.i \?. L" 

I/. 3 9 ....:il.':f. 

Zl. 3 b __!t:.l!. 

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm)- Initial sys. resp. (ppm) X 100 
span (ppm) 

o.o 

- o, I 

Span 
Drift 

±3% 

Response Time Test - Stabilize with zero gas and switch to high concentration. Record time for 95% change. 
Time: 1) 2) 3) Minutes per point -+----

TEST DATA 
Start Time: Finish Time: Minutes per point: 

Sample Port 
Test Point Volt 

4 7 10 13 16 19 22 2S 28 
2 s 8 II 14 17 20 23 26 29 
3 6 9 12 15 18 21 24 27 30 

AVGVOLT AVOCONC ppm 

CORRELATION COEFFICIENT: fJ, i '191 q 
COMMI!In'S: ________________________________ _ 

6.6.18 



ETS 
EMISSION TESTING SERVICES, INC. 

METHOD JA DATA SHEET 

CLlENT ____________ ~Af~~~s~t~d ________________________ ___ DATE __ ~b_-Lt~-L9kz~. __ _ 

SOURCEID ---------U~&~·~'-b-=~--------------·---------- PARAMETER __ _..0'-~-=-----

Cylinder Value 

Zero 

Mid s.ss 

High 

Analyzer Cal 

Cone. 

Start Time: 

RUN # _ _,'3=---- LOAD% MAX 

CALIBRATION STATISTICS 

Analyzer Response Absolute Difference % Drift 
volt percent volt percent +3% 

(),() J o.ol 

Calibration curve: ppm = (response voll)(slope) + intercept 

Init 
volt 

Analyzer Resp 
percent Bias 

+5 

Final Analyzer Resp 
volt percent Bias 

+5 

Sys. Cal. Bias = ~ys. c!!l.,Jmm!l..:..!!!!!!lYzeu!!LJ.Illl!!!l X 100 
Spun (ppm) 

%Drift = f'ina! sys. resn.Jl!l!!Jl)- lniliui_§.Y~~Mh..Umml X 100 
span (ppm) 

TEST DATA 

Finish Time: 

Q.c) 

- o. 2.. ( 

Span 
Drift 

±3% 

a. a 

---~-- -------··- ---- Minutes per point: 

Test Point Volt 

I 

2 

3 

4 

s 
6 

7 

8 

9 

10 

II 

12 

Sample Port __ _ 

13 

14 

IS 

16 

17 

18 

AVO VOLT-----

CORRELATION COEFFICIENT: I• 9 S' ~ 

19 

20 
21 

22 

23 
24 

AVO CONC ___ % 

2S 

26 
27 

---

28 
29 
30 

COMMENTS: _____________________________________ _ 

D.\roRM\Ioii!TII·OJA 
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ETS 
EMISSION TESTING SERVICES, INC. 

MWfiiOO 6C llATA SHEET 

CLlENT DATE 

SOURCETD ----~Ul~N~~~~~~L~-------------- PARAMETER 

OPERATOR Br.:.. d L."'-\-1-v .. ~ RUN II _____ 3_ _____ LOAD% MAX 

CAI.IURATION STATISTICS 

Cylinder Value Analyzer Response Absolute Difference % Drift 

Zero N,.. 

Mid /~7.8 

High ~/(), 'l. 

Slope 

Analyzer Cal 

Cone. li J,t 

Start Time: 

Test Point Volt 

2 

3 

4 

s 
6 

volt ppm volt ppm +1% 

1),0 z.. ·-L1) 0.<> L -l.H-

'f..t"' 2.o~.~·'J ~.,, 2o ?l.f! ~ 

~.1.~ Jf-ol.'h 9.t~ 1'D7.'{l-

Calibration curve: ppm = (response volt)(slope) + intercept 

4'j.:i9~1J Intercept - 3 ;1 ro '--'- Span Range 49J-, "L-

Init Analyzer Resp Final Analyzer Resp 
volt ppm Bias volt ppm Bias 

+5 +5 

3.\Q1 teo . .;s -'+,6 3 '}.4::.1/ /72.8& :::!f.!A.j 

Sys. Cal. Bias = Sys. cal. (ppm)- analyzer cal. (ppm) X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm)- Initial sys. resp. (ppm) X 100 
span (ppm) 

TEST DATA 

"' il 

"-d!2. 

o.u 

Span 
Drift 

±3% 

-0~10 

------ Finish Time: ----- Minutes per point: -----
Sample Port----------

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

AVO VOLT __ _ 

19 

20 

21 

22 
23 
24 

AVO CONC __ _,.ppm 

25 
26 
27 

28 

29 
30 

CORRELATION COEFFICIENT: (), 9~? 

COMMENTS: _______________________________________________________ _ 

0,\I'ORWIMI!TII 06C 
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Thst analyzer response, Method 3A, 6C, 7E, 10, and 25A, was recorded by a computer 

data acquisition system. One minute average data were printed as recorded and served as a 

hardcopy record of the test data. Presented on the fo11owing pages are the computer printouts 

of the test data. 

Each test analyzer was calibrated before and after each test run by challenging the analyzer 

with a set of certified calibration gases. Analyzer response was recorded by a computer data 

acquisition system. Calibration data sheets were manually completed as the calibrations were 

performed serving as a hardcopy record of the calibration. Calibration results were taken 

directly from the computer to avoid any data system bias. Analyzer calibration data sheets are 

presented following the test data printouts. 
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EMISSION THSTINO SI!RVJCHS, INC. 

METHOD 7E DATA SHEET 

CLIBNT __________ ~A/~'~'~·~6 ________________________ ___ DATE __ ~II_-~P~~--~9~~~--

SOURCBID ------~lJ~h~>k~~~~---------------------- PARAMETER tWx 
Mttx OPERATOR fJr~).. Lc.\-b.~tJo. RUN# -----<:..~-- LOAD% 

CALIBRATION STATISTICS 

Cylinder Value Analyzer Response Absolute Difference % Drift 

Zero 

Mid 

High 

Slope 

Analyzer Cal 

Cone. 

Start Time: 

Test Point Volt 

2 

3 

4 

s 
6 

volt ppm volt ppm +3% 

·~.fN 

7.q 1 

-O·}) 

j~...n 

i9¥.8f0 

-o.Go 

Calibration curve: ppm = (response vnlt)(slnpe) + intercept 

Q,Q 

Q,O 

z.t(=, 7] S~-~ Intercept -=k-~S~.J.l._ Spun Range --=Z-'-'Y.,_,J.._-._, L-::;.__ 

Init Analyzer Resp 
volt ppm Bias 

+5 

Final Analyzer Resp 
volt ppm Bias 

87,/ I 

Sys. Cui. Bias = Sys. cal, (ppm) - analner cui. (ppm) X 100 
Span (ppm) 

%Drift = Final sys. resp. (ppm)- Initial sys. resp. (ppm) X 100 
span (ppm) 

TEST DATA 

Finish Time: 

+5 

span 
Drift 

±3% 

-------- ---- Minutes per point:--------

7 

8 

9 

10 

II 

12 

Snmple Port 

13 

14 

15 

16 

17 

18 

AVGVOLT __ _ 

19 

20 

21 

22 

23 

24 

AVG CONC ___ ppnt 

2S 
26 
27 

28 
29 
30 

CORRELATION COEFFICIENT: c), 9?9 2 
COMMENTS: _______________________________________________________ _ 
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ETS 
EMISSION TESTING SERVICES, INC. 

METIIOI> 10 UATA Slll~ET 

CLIENT __________ ~AbKL~sL·~,~o __________________________ __ DATE /~-.If -?L 

SOURCEID ------~U~tv.u•~~~-_6_L=------------------------- PARAMETER Co 

OPERATOR _.,.6,=-.... &,..· ""-/~)..p,_=·..:..::f/,.="="""'=-- RUN# --~3~--- LOAD% ------~~~~W~k~---------

CALIBRATION STATISTICS 

Initial Final 
Cylinder Value Analyzer Response Analyzer Response % 

volt ppm volt ppm 

Zero Nz- v.a.1 ".~s- Q•OI o. ~~-

Low Z..<J.. J'j_ Z.• ~) z9.11 l..' ~'5 Z..'[. L I 

Mid SJ.lt.. ~·,6l: s6.1S S.bz. s,. 7 ~-

High &·u .. 8.,~ 81 I 12.- S.6c.f ~n.n .. 

Calibration curve: ppm = (response volt)(slopc) + intercept 

Slope tO, 0 S'"") 7 &> Intercept I), lS 2. OS- Span Range _ ___.:./,;:.(),;;;tl..:.' ca..M,_ __ _ 

%Drift = Final sys. resp. (ppm)- Initial sys. resp. (ppml X 100 
span (ppm) 

TEST DATA 

Drift 
+3% 

d· 0 

Q. I 

Q•() 

o.o 

Start Time: --------- Finish Time: --------- Minutes per point: ----
Sample Port------------

Test Point Volt 

2 

3 

4 

5 
6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

AVO VOL:f ---

CORRELATION COEFFICIENT: a, 9 '} 99 

19 

20 
21 

22 
23 

24 

AVO CONC ___ _.ppm 

25 
26 
27 

28_'_ 

29 
30 

COMMENTS: ______________________________________________________ _ 
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E T s. 
EMISSION TESTING SERVICES, INC. 

METHOD lSA DATA SHEET 

CLIENT N, ~c:" DATE 

SOURCE ID Ur~ I ·f II l... PARAMETER 

OPERATOR e, ~·Ael L:.:+b~ RUN II 3 LOAD% MAx 

CALIBRATION STATISTICS 
Cylinder Value Analyzer Response Absolute Difference 

Zero 

Low 

Mid 

High 

2<> ·• r 

volt 

J,O'f 

If,,} 

ppm 

Q,Q 8 

,o,/L 

Jf, ?f. 

311. 3b 

volt ppm 

Q,Q~ 

19.9' 

.l>· 'f.C 

Calibration curve: ppm = (response volt)(slope) + intercept 
Slope I. • ~ 3 ·z. p 9 Intercept o . . 1'""2. 1 cH. Span Range '3l • ~ • 

Analyzer Cal Init 
volt 

Analyzer Resp Final Analyzer Resp 

Low 

Mid 

ppm Bias volt ppm Bias 
+5 +5 

lo.t1 _jJ_ If • 'f Q __!&.. ..Lt.lL 

2.1,'1;,) ~ 3.l.4 

/1,11 __:tJj 

Zl·lJf- ~ 

Sys. Cal. Bias = Sys. cal. Cppml -analyzer cal. Cpom) X 100 
Span (ppm) 

%Drift = Final sys. resp. Cppm)- Initial sys. mp. (ppm) X 100 
span (ppm) 

II- Af • 9'1.. 

T{t c::. 

% Drift 
+3% 

o,o 

OciS 

<'•0 

Span 
Drift 

+3% 

o • .,~ 

Response Time Test -- Stabilize with zero gas and switch to high concentration. Record time for 95% change. 
Time: 1) 2) 3) Minutes per point --r---

TEST DATA 
Start Time: Finish Time: Minutes per point: 

Sample Port 
Test Point Volt 

4 7 10 13 16 19 22 25 28 
2 s 8 II 14 17 20 23 26 29 
3 6 9 12 IS 18 21 24 27 30 

AVG VOLT AVGCONC ppm 

CORRELATION COEFFICIENT: 0, 95' 2 9 
roMMmn•------------------------------------------------------------------
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Presented on the fo11owing pages are results of the laboratory analysis conducted on the 

samples collected during testing on Boiler 2A. 

During sample recovery, 200 ml of the probe wash sample was removed and used for 

metals analysis. The total volume reported on the total solids analytical report does not reflect 

this split. Total volumes of the probe wash samples are presented below. 

The 200 ml metals sample split from the probe wash sample was preserved by adding an 

100 ml aliquot of nitric acid solution. This dilution of the sample must be considered when 

determining the total metals catch - including the other half of the probe wash used for total 

solids analysis. 

The impinger catch sample volume was not reported on the analytical report. These 

volumes are presented below. 

Probe Wash Run 1 

Probe Wash Run 2 

Probe Wash Run 3 

Impinger Catch Run 1 

Impinger Catch Run 2 

Impinger Catch Run 3 

292 ml total volume 

282 ml total volume 

283 ml total volume 

275 ml total volume 

272 ml total volume 

270 ml total volume 
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Company fi/;J'CO 

Unit ID 

Filter Sample 
Number ID 

L9tJ6 k:lt/ 
L9tJ? ,L!l., 
;Jo; Lll..? 

company .~ 
Unit ID 

FILTER WEIGHTS 

Source fj~Jj 
Test Date II- 'Irk: fJ-

Initial Final weight 
Weight Weight Gained 

:;: 1-1 ;~JJ ::? ;; r2r ?./7'{1 ~P/t? 1 Z-

3:tlt;:L J./-.L.Dt_ .7;/:Jr~ J. };_.r( 
,. 
,) . ').. 

~ PoJ'.? :?.ftf~( J:~26 ~f4(2 3. 3 

Source A 4. ~~ ;L 
Test Date //-</-f:L --------------------

Filter Sample Initial Final weight 
Number ID Weight Weight Gained 

jjl(:? L·'1l s-:Jto9 :?. t!tta 3,.P2:?P ~PJZ2 '2. /t 
/f_9:? LIIL s, 1:1 J2... "3, t.?u d.Hic ~ .. Pf/2 '1.1 

L9or L*3 :£1-rf? ~~~( ~rt:ifZ ~Pt:?( 9.0 

/1tJ9 J?kl .f,Jll'l ~/(.lf J>..Pt.J>.? ~ltlr 0-0 

Analysis Date //-/J--f'.J-_ 
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CHEMTEX 3082 25th Strnet, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/16/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110382 

CHEMTEX 
1i 

2110382 

2110383 

2110384 

2110385 

CJH/CNR 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

SAMPLE Sample 
i Identification 

#1 PW #1 

#2 PW #2 

#3 PW #3 

BLANK Acetone 

Date Analyzed/ 
Analyst 

Total 
Volume 
imll 

290 

230 

220 

430 

_Total 
Solids 
(mq/1) 

36 

146 

96 

< 2 

Dr. C. N. Reddy, 
Director 

Ail Analy~is • Biologic:nl 1\nnlysis 
AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Wntnr 1\nRiysis 

6.7.3 

Total 
Solids 

(mq/sample) 

10.5 

33.6 

21.0 

11/12/92 
NC/KR 

~ Accredited 



CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-9821522 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110401 

PROJECT: BOILER t2, NISCO 

Sample Identification: PW-1 

CHEMTEX #: 2110401 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) 0.99 11/20/92 

Chromium (mg/1) 0.08 11/20/92 

Vanadium (mg/1) 1. 22 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 

Beryllium (mg/1) 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

CJH/CNR 

0.354 11/20/92 

0.07 11/20/92 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Dr. C. N. Reddy, 
Director 

Air Analysis • niological Analysis 

KR/CK 

KR/CK 

KR/CK 

KRICK 

KR/CK 

KR/CK 

AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Pclrolnum Analysis 
Plant Analysis • Soil Testing • Wntcr Annlysis ~ Accredited 
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CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

300? ?'Jth Stwr)l, Pmt Arthur, Trm1s 776112, 409-g83 <1575 
rAx- 409-98:> ts:>:> 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110401 

PROJECT: BOILER 12, NISCO 

Sample Identification: PW-2 

CHEMTEX #: 2110402 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) 1. 05 11/20/92 

Chromium (mg/1) 0.08 11/20/92 

Vanadium (mg/1) 1. 69 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 

Beryllium (mg/1) 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

CJH/CNR 

0.352 11/20/92 

0.10 11/20/92 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Dr. C. N. Reddy, 
Director 

Air Analysi~ • niologkal Annly~is 

KRICK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KRICK 

AIHA Accredited Industrial Hygienn Analysis • Organic Analysis • Pllholeum Analysis 
Plant Aomly~is • Soil Tll~linq • W1111'r Analy~i~ ~ Accredited 
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CHEMTEX 
Environmental & Industrial Hygiene Serviens 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Stroot, Port Arthur, Toxas 77642, 409-983-4575 
FAX: 409-982·1522 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110401 

PROJECT: BOILER #2, NISCO 

Sample Identification: PW-3 

CHEMTEX t: 2110403 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) 0.99 11/20/92 

Chromium (mg/1) 0.07 11/20/92 

Vanadium (mg/1) 1.66 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 

Beryllium (mg/1) 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

CJH/CNR 

0.359 11/20/92 

0.08 11/20/92 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 
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CHEMTEX 
Environmentnl & lnrlustrial Hygiene SP.rvices 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

30fl? ?5th Street, Port Arthur, Texl"ls 77642, 409-983 4575 
FAX· 409 9!12-15?? 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE f: 2110933 

PROJECT: BOILER #2, NISCO 

Sample Identification: 1863 Filter 

CHEMTEX t: 2110933 

RESULTS OF ANALYSIS 

Nickel (mg/sample) 0.0152 

Chromium (mg/sample) < 0.0024 

Vanadium (mg/sample) 0.067 

Mercury (mg/sample) < 0.15 

Cadmium (mg/sample) 0.0018 

Beryllium (mg/sample) < 0.0005 

METHOD REFERENCE: Nickel EPA Method 7520 

CJH/CNR 

AIHA Accredited 

Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

EPA Method 7190 
EPA Method 7910 
EPA Method 7471 
EPA Method 7130 
EPA Method 7090 

Dr. C. N. Reddy, 
Director 

Ail Analysis • Biological Anr~lysis 
Industrial flygirme Analysis • Organic An;~lysi~ • Petroleum Analysis 

Pl;ml Analysis • Soil Testing • Wi11'1r Annlysis 

6.7.7 

\. ~ ' \ 

Date Analyzed/ 
Analyst 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

~ Accredited 



CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE f: 2110933 

--------------------------------------------------------------------
PROJECT: BOILER f2, NIS~O 

Sample Identification: 1893 Filter .,, ''I\ (_ 

CHEMTEX f: 2110934 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel {mg/sample) 0.0117 11/20/92 KR/CK 

Chromium (mg/sample) < 0.0026 11/20/92 KR/CK 

Vanadium (mg/sample) 0.050 11/20/92 KR/CK 

Mercury {mg/sample) < 0.15 11/20/92 KR/CK 

Cadmium (mg/sample) 0.0021 11/20/92 KR/CK 

Beryllium (mg/sample) < 0.0005 11/20/92 KRICK 

METHOD REFERENCE: Nickel EPA Method 7520 
Chromium EPA Method 7190 
Vanadium EPA Method 7910 
Mercury EPA Method 7471 
Cadmium EPA Method 7130 
Beryllium EPA Method 7090 

~;~-~~~~ 
CJH/CNR 

AIHA Accredited 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plnnl Annlysis • Soil Testin9 • Water Annlysis 

6.7.8 
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CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-98?-1522 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110933 

PROJECT: BOILER #2. NISCO 

Sample Identification: 1905 Filter 

CHEMTEX #: 2110935 

RESULTS OF ANALYSIS 

Nickel (mg/sample) 0.0131 

Chromium (mg/sample) < 0.0024 

Vanadium (mg/sample) 0.046 

Mercury (mg/sample) < 0.15 

Cadmium (mg/sample) 0.0016 

Beryllium (mg/sample) < 0.0005 

METHOD REFERENCE: Nickel EPA Method 7520 

CJH/CNR 

AIHA Accredited 

Chromium EPA Method 7190 
Vanadium EPA Method 7910 
Mercury EPA Method 7471 
Cadmium EPA Method 7130 
Beryllium EPA Method 7090 

Dr. c. 

Air Analysis • Biologicnl Annlysis 
lnduslrinll-lygiene Analysis • Organic Analysis • Peholmun Analysis 

Plnnl Armlysiq • Soil Tasting • Walor Analy~i~ 

6.7.9 

''I\ 

Date Analyzed/ 
Analyst 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

11/20/92 KR/CK 

~ Accredited 



CHEMTEX 3082 25th Strcol, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110404 

PROJECT: BOILER t2, NISCO 

Sample Identification: Imp. Catch #1 

CHEMTEX 1: 2110404 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) < 0.04 11/20/92 

Chromium (mg/1) < 0.05 11/20/92 

Vanadium (mg/1) < 0.5 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 0.009 11/20/92 

Beryllium (mg/1) < 0.01 11/20/92 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium -

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Dr. c. 
CJH/CNR 

Air Analysis • Biological Analysis 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited Industrial Hygiene Analysis • Org::mic Analysis • Petroleum Analysis 
Plant Analysis • Soil Tasting • Wator Analysis ~ Accredited 
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CHEMTEX ::lOll? 2'ith Stmol, Port flrthur, 1oxn~ 77642, 409 9fl3 4575 
FIIX 409 9B:> 1 S:>? 

Environmental & Industrial Hygiene SP.rvico~ 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110404 

PROJECT: BOILER #2, NISCO 

Sample Identification: Imp. Catch #2 

CHEMTEX #: 2110405 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) < 0.04 11/20/92 

Chromium (mg/1) < 0.05 11/20/92 

Vanadium (mg/1) < 0.5 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) 0.008 11/20/92 

Beryllium (mg/1) < 0.01 11/20/92 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

CJH/CNR 

cJv 
Dr. C. N. Reddy, 

Director 

Air Analysis • Biological An::~lysis 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited lndustri::~l llygienn An~lysis • Org:=~nic An~lysi~ • PPirolnum Analysis 
Plnnt Analysis • Soil l a•.tinq • WrotN Anroly•* ~ Accredited 

6.7.11 



CHEMTEX 30A2 2Sth Street, Port Arthur, Tnxas 77642, 409-983 4575 
FAX: 409 982 1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/23/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE t: 2110404 

PROJECT: BOILER #2, NISCO 

Sample Identification: Imp. Catch f3 

CHEMTEX #: 2110406 

RESULTS OF ANALYSIS 

Date Analyzed/ 
Analyst 

Nickel (mg/1) < 0.04 11/20/92 

Chromium (mg/1) < 0.05 11/20/92 

Vanadium (mg/1) < 0.5 11/20/92 

Mercury (mg/1) < 0.005 11/20/92 

Cadmium (mg/1) < 0.005 11/20/92 

Beryllium (mg/1) < 0.01 11/20/92 

METHOD REFERENCE: Nickel 
Chromium 
Vanadium 
Mercury 
Cadmium 
Beryllium 

CJH/CNR 

EPA Method 249.1 
EPA Method 218.1 
EPA Method 286.1 
EPA Method 245.1 
EPA Method 213.2 
EPA Method 210.1 

Dr. c. 

Air Analysis • Biological Analysis 

KRICK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

KR/CK 

AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Pelroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 

6.7.12 



CHEMTEX 3082 25th Stmot, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110407 

CHEMTEX 
j_ 

2110407 

2110408 

2110409 

2110410 

2110411 

2110412 

2110413 

2110414 

2110415 

2110416 

2110417 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R1-S1-TA 

R1-S1-TB 

R1-S1-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

R1-S3-TA 

R1-S3-TB 

R1-S3-TC 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency (%): 89/87 

BENZENE 
(CAS #71-43-2) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Am~lysis • Biological Analysis 

Industrial Hygiene Analysis • Org;mic Analysis • Petroleum Analysis 
Plant An!llysis • Soil Testing • Water Analysis 

6.7.13 

~ Accredited 



3082 25th Strrwt, Port Arthur, Texas 77642, 409-983 4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110407 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

CHEMTEX Sample 
! Identification 

2110407 R1-S1-TA 

2110408 R1-S1-TB 

2110409 R1-S1-TC 

2110410 R1-S2-TA 

2110411 R1-S2-TB 

2110412 R1-S2-TC 

2110413 Blank Silica Gel 

2110414 R1-S3-TA 

2110415 R1-S3-TB 

2110416 R1-S3-TC 

2110417 Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency (%): 92/88 

ETHYL BENZENE 
(CAS #100-41-4) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

___ l'~(~~e£-~1~~~--
Dr. C. N. Reddyf, Ph.D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.14 

~ Accredited 



<;HEMTEX 3082 25th Stroot, Port Arlhur, Tox:1s 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10461 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110407 

CHEMTEX 
! 

2110407 

2110408 

2110409 

2110410 

2110411 

2110412 

2110413 

2110414 

2110415 

2110416 

2110417 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R1-S1-TA 

R1-S1-TB 

R1-S1-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

R1-S3-TA 

R1-S3-TB 

R1-S3-TC 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency(%): 92/90 

TOLUENE 
(CAS #108-88-3) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 
Air Analysis • Biolo9ical Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

6.7.15 

~ Accredited 



CHEMTEX, 30R2 2':ith Stmet. Port Arthur, loxas 77642, 409-983-4575 
FAX: 409-982 1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110407 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110407 

2110408 

2110409 

2110410 

2110411 

2110412 

2110413 

2110414 

2110415 

2110416 

2110417 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

R1-S1-TA 

R1-S1-TB 

R1-S1-TC 

R1-S2-TA 

R1-S2-TB 

R1-S2-TC 

Blank Silica Gel 

R1-S3-TA 

R1-S3-TB 

R1-S3-TC 

Blank Charcoal 

Date Analyzed/ 
Analyst 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS 11330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

_____ afR~~g_fd_I{_~-
Dr. C. N. Reddy, ~D 

Director 

Air Analysis • Biologir.;:~l Analysis 
Industrial Hygiene An:1lysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Annlysis 

6.7.16 

~ Accredited 



HEMTE 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected:· 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110407 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

CHEMTEX Sample 
t Identification 

2110407 Rl-Sl-TA 

2110408 Rl-Sl-TB 

2110409 Rl-Sl-TC 

2110410 Rl-52-TA 

2110411 Rl-S2-TB 

2110412 Rl-S2-TC 

2110413 Blank Silica Gel 

2110414 Rl-S3-TA 

2110415 Rl-S3-TB 

2110416 Rl-S3-TC 

2110417 Blank Charcoal 

Date Analyzed/ 
Analyst 

NAPTHALENE 
(CAS #91-20-3) 

(uq/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Desorption Efficiency(%): 84/87 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

{' ttrJl) ' /j~ ·i'v A:_, VAl Cv . 
-----------~------- ~-
Dr. C. N. Reddy, P .D 

Director 

Air Analysis • flioloqical Analysi~ 
lndustrialllygicno Analysis • Organic An<~lysis • Pelrolmrrn Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.17 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110418 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110418 

2110419 

2110420 

2110421 

2110422 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

Desorption Efficiency(%): 89/87 

BENZENE 
(CAS #71-43-2) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

(~.rVfJpr/_o~~~ . / 
----------------- .--~ / 

Dr. C. N. Reddy, n.D 
Director 

Air Analy!li5 • Biological Analysis 
Industrial Hygiene Analysis • Orgnnic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.18 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110418 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110418 

2110419 

2110420 

2110421 

2110422 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

Desorption Efficiency(%): 92/88 

ETHYL BENZENE 
(CAS #100-41-4) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

10/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

f}Vf2rk.~ __________ .;;..~---- ______ ..... 
. -

Dr. C. N. Reddy, .D 
Director 

Air Ann lysis • nioloqicnl Annlysis 
lndushialllyqionn Analy!;is • Ooqnnir. An:-~lysis • Poholoum An01lysis 

Plant Anr~lysis • Soil ·1 oslinq • Walm Anr~lysis 

6.7.19 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110418 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
i 

2110418 

2110419 

2110420 

2110421 

2110422 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

TOLUENE 
(CAS #108-88-3) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

< 2.0 

10/9/92 
SP 

Desorption Efficiency (%): 92/90 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

c it1J2. { ·t ____ .:.:.L~---.;~i.!_t.:.t,· _:. . ...-
Dr. c. N. Reddy, ~D 

Director l 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Planl Analysis • Soil Testinq • Willer Analysis 

6.7.20 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE i: 2110418 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110418 

2110419 

2110420 

2110421 

2110422 

PROJECT: BOILER 12, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS 11330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

10/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

~!13D~c)~L~ / ------------------- -/ 
Dr. C. N. Reddy, P 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • 01gnnic Analysie. • PAiroloum Analysis 

Pl1ml Analysis • Soil Testing • Wa!Fll Analysis 

6.7.21 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE f: 2110418 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
!. 

2110418 

2110419 

2110420 

2110421 

2110422 

PROJECT: BOILER f2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

NAPTHALENE 
(CAS f91-20-3) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

10/9/92 
SP 

Desorption Efficiency(%): 84/87 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

___ c»£d.r2!t:-~~ 
Dr. C. N. Reddy:~h.D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analy!;is • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.22 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE i: 2110423 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
t 

2110423 

2110424 

2110425 

PROJECT: BOILER i2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 92/88 

ETHYL BENZENE 
(CAS #100-41-4) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

____ fAIR_p_~~v-
Dr. C. N. Reddy, Ph 

Director 

Air Analysis • Biological Analysis 
lnduslrial Hygiene Analysis • Organic Analysis • Pelroleum Analysis 

Planl Analysis • Soil Tesling • Waler Analysis 

6.7.24 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110418 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110418 

2110419 

2110420 

2110421 

2110422 

PROJECT: BOILER 12, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R2-S1-TA 

R2-S1-TB 

R2-S1-TC 

Blank Silica Gel 

Blank Charcoal 

NAPTHALENE 
(CAS #91-20-3) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

< 4.0 

10/9/92 
SP 

Desorption Efficiency(%): 84/87 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

f'' vn .l~:?tt .-" 
---~~V-~~~~~----
Dr. C. N. Reddy,lPh.D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.22 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110423 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110423 

2110424 

2110425 

PROJECT: BOILER t2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 89/87 

BENZENE 
(CAS #71-43-2) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.23 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110423 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
l 

2110423 

2110424 

2110425 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 92/88 

ETHYL BENZENE 
(CAS #100-41-4) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

____ c_A!R~~~~v-
Dr. C. N. Reddy, Ph 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Planl Analysis • Soil Testing • Water Analysis 

6.7.24 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE 1: 2110423 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110423 

2110424 

2110425 

PROJECT: BOILER 12, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-Sl-TC 

Desorption Efficiency(%): 92/90 

TOLUENE 
(CAS 1108-88-3) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

ctVQ\_ 
------------------Dr. C. N. Reddy, 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analy_sis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.25 

~ Accredited 



CHEMTE)( 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110423 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110423 

2110424 

2110425 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS #1330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

----~~[JJ!f_/ 
Dr. C. N. Reddy, ~D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.26 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110423 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110423 

2110424 

2110425 

PROJECT: BOILER 12. NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R3-S1-TA 

R3-S1-TB 

R3-S1-TC 

Desorption Efficiency(%): 84/87 

NAPTHALENE 
(CAS #91-20-3) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.27 
~ Accredited 



3082 25th Stroet, Port Arthur, TexRs 77642, 409-983-4575 
FAX: 409-982 1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE f: 2110426 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
J. 

2110426 

2110427 

2110428 

PROJECT: BOILER 12, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-S1-TC 

Desorption Efficiency(%): 89/87 

BENZENE 
(CAS :fl:71-43-2) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

____ Mf£~ 
Dr. c. 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.28 

~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 

FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110426 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
J. 

2110426 

2110427 

2110428 

PROJECT: BOILER #2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-S1-TC 

Desorption Efficiency (%): 92/88 

ETHYL BENZENE 
(CAS #100-41-4) 

(uq/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

c;vl2Ya · 
------------~~-----Dr. C. N. Reddy, 

Director 

Air Analysis • Biologic 1 A al . 
Industrial Hygiene Anal sl • a ~ ys1s 

Plant AnalyJs ~ s~rra~~ti~nAg":lyW_SISI • APetr,oleum Analysis 
a er naysls 

6.7.29 
~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, :Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE #: 2110426 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
t 

2110426 

2110427 

2110428 

PROJECT: BOILER 12. NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-S1-TC 

Desorption Efficiency(%): 90/86 

XYLENE 
(CAS #1330-20-7) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIH~ Accredited 

----~------Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.31 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By: Client 
Date Received& 11/8/92 
CHEMTEX FILE iz 2110426 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
i 

2110426 

2110427 

2110428 

PROJECT: BOILER t2, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-Sl-TC 

Desorption Efficiency (%): 92/90 

TOLUENE 
(CAS 1108-88-3) 

(ug/sample) 

< 2.0 

< 2.0 

< 2.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

----~g)d:_A_-
Dr. c. N. Red~;:~D 

Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analy_sis • Petroleum Analysis 

Plant Analysis • Soil Tesling • Water Analysis 

6.7.30 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. Report Date: 11/11/92 
Date Collected: 11/4/92 
Collected By1 Client 
Date Received: 11/8/92 
CHEMTEX FILE t: 2110426 

10461 Mammoth Dr. 
Baton Rouge, LA 70814 

CHEMTEX 
! 

2110426 

2110427 

2110428 

PROJECT: BOILER 12, NISCO 

RESULTS OF ANALYSIS 

Sample 
Identification 

Date Analyzed/ 
Analyst 

R4-S1-TA 

R4-S1-TB 

R4-S1-TC 

Desorption Efficiency (%): 84/87 

NAPTHALENE 
(CAS #91-20-3) 

(ug/sample) 

< 4.0 

< 4.0 

< 4.0 

11/9/92 
SP 

Analyzed by NIOSH Method 1501, "NIOSH Manual of Analytical 
Methods, 3rd Edition, 1984, by GC/FID." 

CJH/CNR 

AIHA Accredited 

Dr. C. N. Reddy, 
Director 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analy.sis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

6.7.32 

~ Accredited 



3082 25th Streel, Port Arthur, Texaa 77642, 409·983-4575 
FAX: 409·982·1522 

Elwlronmental & 1ndu$trlal Hygiene Services 

Client• E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date• 12/10/92 
Date Collecteda 11/4-5/92 
Collected Bya Client 
Date Received• 11/8/92 
CHBMTBX FILB#1 2120392 

--------~~----~-~---~~~-----~~~------~~~-~~~----~~~~-~~-~~-----~~--~~ 
PBQJBCTt UNIT 11 AND YUIT 12 

Samp~e Identiflcationa FUEL 2A 

CHI~IX ,, 2110393 

DLTIKATE lUBL ANALYSIS 

Nickel (mq/kg) 
Chromium (mg/kg) 
vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental C (wt%) 
Elemental H (wtt) 
Elemental O~(wt%) 
Blemental N (wt%) 
Elemental S (wt\) 
Ash (wtt) 
Moisture (wt%) 
High Heat Value (BTU/lb) 

38.9 
< 0.5 

229 
0.16 

< 0.20 
0.030 
7.57 
3.86 
6.50 

to&1·l 1 89 • 
5.11 
0.64 

.. 3. 20 
15,440 

't,C. ~-, 

3· :;S'' 

~ Nl 
1. 7t.j 
'-},'70 

o.S'} 
'2.qy 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

JLH/CNR 

_ AIHA Ar:credlted 
Air Al'llllyaia • Biological Analysle 

ltldu,lrial Hygiene AnalyaiJ • Organic Anlllyal$ • Petrolaum Analy$IS 
Planl Analytls • Soli Testing • Water Analysis 

6.7.33 

Date Analyzed/ 
Analyst 

11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CJ(/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/B/92 MK 
12/8/92 MK 
12/14/92 MK 

~ Accredited 



CHEMTEX 
Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Report Date: 12/10/92 
Date Collected:. 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2120392 

PROJECT: UNIT # 1 AND UNIT #2 

Sample Identification: FUEL 2A 

CHEMTEX #: 2110393 

ULTIMATE FUEL ANALYSIS 

Nickel (mg/kg) 38.9 
Chromium (mg/kg) < 0.5 
Vanadium (mg/kg) 229 
Cadmium (mg/kg) 0.16 
Beryllium (mg/kg) < 0.20 
Mercury (mg/kg) 0.030 
Elemental C (wt%) 87.57 
Elemental H2 (wt%) 3.86 
Elemental 02 (wt%) 6.50 
Elemental N (wt%) 1.89 
Elemental S (wt%) 5.11 
Ash (wt%) 0.64 
Moisture (wt%) 3.20 
High Heat Value (BTU/lb) 15,440 

* Calculated 
** Calculated 

JLH/CNR 

AIHA Accredited 

on the basis of Calcium analysis. 
on the basis of Magnesium analysis. 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis 

Date Analyzed/ 
Analyst 

11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
11/20/92 CK/KR 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/9/92 sc 
12/8/92 MK 
12/8/92 MK 
12/14/92 MK 

~ Accredited 



3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 12/10/92 
Date Collected: 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2120390 

PROJECT: UNIT #1 AND UNIT #2 

Sample Identification: LIMESTONE 2A 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental S (wt%) 
Elemental N (wt%) 
Ash (wt%) 
Moisture (wt%) 
Calcium (mg/kg) 

CHEMTEX !: 2110391 

ULTIMATE FUEL ANALYSIS 

11.9 
10.2 
36.0 
3.83 
0.20 
0.030 

< 0.01 
< 0.01 
81.14 

< 0.01 

Calcium Carbonate (mg/kg)* 
495,000 

1,236,010 
16,000 

(mg/kg)** 55,500 
Magnesium (mg/kg) 
Magnesium Carbonate 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

JLH/CNR 

AIHA Accredited 

~ -------------Dr. c. 

6.7.34 
Air Analysis • Biological Analysis 

Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis 

Date Analyzed/ 
Analyst 

11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
12/9/92 
12/9/92 
12/8/92 
12/8/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 

CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
sc 
sc 
MK 
MK 
CK 
CK 
CK 
CK 

~ Accredited 



CHEMTE% 3082 25th Stroot, Port Arthur, Toxas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 12/10/92 
Date Collected: 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2120386 

PROJECT: UNIT 11 AND UNIT #2 

Sample Identification: BOTTOM ASH 2A 

CHEMTEX #: 2110389 

ULTIMATE FUEL ANALYSIS 
Date Analyzed/ 

Analyst 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental S (wt%) 
Elemental C (wt%) 
Ash (wt%) 
Moisture (wt%) 
Calcium (mg/kg) 
Calcium Sulfate(mg/kg)* 
Calcium oxide (mg/kg)* 
Magnesium (mg/kg) 
Magnesium Oxide (mg/kg)** 

133.0 
8.8 

875.0 
2.31 
0.2 
0.058 

16.43 
< 0.05 

99.70 
< 0.01 

410,000 
1,392,700 

573,600 
18,500 
30,670 

11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
12/9/92 
12/9/92 
12/8/92 
12/8/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

JLH/CNR 6.7.35 

'ov/1_. 
-------------------
Dr. C. N. Reddy, 

Director 

Air Analysis • Biological Analysis 

CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
sc 
sc 
MK 
MK 
CK 
CK 
CK 
CK 
CK 

AIHA Accredited Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 
Plant Analysis • Soil Testing • Water Analysis ~ Accredited 



CHEMTEX 3082 25th Street, Port Arthur, Texas 77642, 409-983-4575 
FAX: 409-982-1522 

Environmental & Industrial Hygiene Services 

Client: E T S Inc. 
10389 Mammoth Dr. 
Baton Rouge, LA 70814 

Report Date: 12/10/92 
Date Collected: 11/4-5/92 
Collected By: Client 
Date Received: 11/8/92 
CHEMTEX FILE#: 2110386 

---------------------------------------------------------------------
PROJECT: UNIT #1 AND UNIT #2 

SAMPLE IDENTIFICATION: FLY ASH 2A 

CHEMTEX 1: 2110387 

ULTIMATE FUEL ANALYSIS 

Nickel (mg/kg) 
Chromium (mg/kg) 
Vanadium (mg/kg) 
Cadmium (mg/kg) 
Beryllium (mg/kg) 
Mercury (mg/kg) 
Elemental S (wt%) 
Elemental C (wt%) 
Ash (wt%) 
Moisture (wt%) 
Calcium (mg/kg) 
Calcium Sulfate(mg/kg)* 
Calcium oxide (mg/kg)* 
Magnesium (mg/kg) 
Magnesium Oxide (mg/kg)** 

104.0 
8.5 

793.0 
3.16 
0.2 
0.14 

13.03 
5.33 

92.94 
< 0.01 

655,000 
2,225,000 

916,350 
28,500 
47,250 

* Calculated on the basis of Calcium analysis. 
** Calculated on the basis of Magnesium analysis. 

Date Analyzed/ 
Analyst 

11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
11/20/92 
12/9/92 
12/9/92 
12/8/92 
12/8/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 
12/11/92 

CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
CK/KR 
sc 
sc 
MK 
MK 
CK 
CK 
CK 
CK 
CK 

Dr. C. N. Reddy, 
Director 

JLH/CNR 

AIHA Accredited 

6.7.36 

Air Analysis • Biological Analysis 
Industrial Hygiene Analysis • Organic Analysis • Petroleum Analysis 

Plant Analysis • Soil Testing • Water Analysis ~ Accredited 



NIICO Unit lA Ollntlon dlta for November 4-IJ 1112. 

Date _nme Gen.,.tlon ltllm Pt'Maure lt•m T.mp Fuel Flow UmHtone Plow lt•m Plow 
MA2JT1S.PV MIPTae.PV MITI37 .!__OP!U JM2F108.PV JUtFIOS.PV A82FY01.PV 

MWATT8 PIIG OEG t<PPH t<PPH t<PPH_ 

7
, 11/41~ 8:00:00 87.007 1&81.248 1006.074 58.726 18.721 888.528 

11,4il2 8:00:00 88.948 1181.281 1004.887 80.082 16.046 884.248 

r 11_14}92 11:00:00 88.881 1187.841 1006.282 80.178 13.874 898.4D7 ' 
11 ~- 12:00:00 88.715 1588.721 1004.708 81.318 15.588 700.02 
11 4 D2 13:00:00 88.728 1887.044 1006.314 81.367 18.428 700.844 

_ 11L41ae 14:00:00 88.711 1&88.832 1004.809 81.&4 15.787 100.111 l 1 f/4/92 16:00:00 88.874 1897.228 1005.043 81.792 14.939 700.041 
, 11L4.t02 18:00:00 88.889 1&98.002 1004.721 82.011 14.818 699.494 

11[~92 17:00:00 88Ji44-I-1598J45 1005.516··--62.607 14.58 70Ul06 
I 11/4 92 1s:oo:oo aa.791 . 1594.135 1·004.679 63.103 ~. 20.199- 101.111 ._ 

1114/92 19:oo:oo 89.315 t600.n1 1004.838 e2.e22 .~_ 19.415 704.786 
11/4/92 20:00:00 89.271 1599.844 1005.106 61.423 , __ 15.892- 703.~ 
1114/92 21:oo:00 89.488 · -1598:747-r-· 1004.828 61.975 -· 14.26 -r-·704.en ·-

' 

I 11/4/92 22:00:00 89.39 . 1597.65~·f--1004.84 -ef.969 14.473 704.303 
.. 11/4_1__92 2a:oo:oo 89.423 1596.724- ---w'05.236 62.229 ·-r--~.924 ·- 1oa.en 

L_U/5/92 0:00:00 89.543 1600.012 ··-I-· 1004.846 61.79 ~451 ·-r7o5.387 
'Jl&92 t:oo:oo 89.346 ·-;599.387 · -1oos.ogg- 61.785 ·-16.7is---·704.~ 

1tl5/92 2:oo:oo 87.955 1593.637 .. _ ---:wos.ot8r---a1:s92 ·--·--2ii531- -s&9.919 
1 11/5/92 3:00:oo 87.758 ---;594.7sg- '---too4.~--eo.769---15.91 ·--·688.567 
111/5/92 4:oo:oo 87.754 1595.n2 --· 1004.857-r--·· 60.612 ·16:583--688.~ 

-_11..l-/.;..1;5__B-s24-s-·:oo__;,.,.c:oo;.....;. a7.73t 1596.22 -1oo4.92 eo.so5- -16.892 ·-t-688F97-
,11/5/92 6:00:00 87.858 f--· 1595.715 ~005.1oe-- -oo.~ ·-=- 15.816 . 889~ 

11/5/92 7:00:00 87.74 1592.226 ·- 1005 61.188 17.459 688.397-
l-1-1....,./5 ...... i/-!92+-8-:0....;0_:00- 88.2 ----;s9[16r-' -,005.496 61.422 -,7,794--f-69G.3n-

_11L5/92 e:oo:oo 87.939 .)594.335 .. _=-wo4.975 61.384 14.023-· ~.1~.!__ 
IJW92 1o:oo:oo aa.o8 1594.582 1004.88 at.5s1 11.2ea 690.s 

11/5/92 11:oo:oo -_.88.34 1597.224 1004.769 61.573 ~--·-u:ae1 - -696.126 
J1/5/92 12:oo:oo 88.144-~ 1597.234 1'oo4.881 61.391 1a.aw·-- 694.656-
-p--....c.,-:-,.-;.----;r--~-·-1---------' ·-~-··-·- '---·--

11/5/92 13:00:00 87.948 1596.822 1005.001 61.041 16.79 692.957 
,t--, 11...,_ IJ5-'-: ,-i92+-1-4_00.;...00_1·--8-7~545-.. -r--. 4596 452- 004 83 683 --6---·-----
~ '.1.!. : : • I • 1 • 6(), 1 .05 690.697 ·-- ., __ _ 
1L5/92 15:00:00 87.397 1595.402 1004.962 60.624 15.487 ~ 689.235 
1/1:/1 • :::--- ------

t-•1_1~ 1 o5~'1:>-'92+-::1..;,.6:...,..00~:00.;;.;.-4--~8...,.7 . ...,..466.;:..;._-t·-_....15:...:94~.~12=-2--l--·-1-00_4.588 ·-f- 60.955 . __ ___..!§._.06_7 _ ~~-94 _!_ 
~ "1j5j_92 17:00:00 67.667 1595.005 1004.851 60.738 15.888 690.117 ·--+----··- - -;--·-·--1/51_92 18:00:00 88.238 1- 1596.771 1004.~ 61.06 15.838 695.593 
1"115/92 19:oo:oo 88.318- ----;597.061 ·-f--.. 1oos.211 --~ ao.eo1 ·- 15.231 695.a89 ·-- ·--- . __ ...__ -
11j__5j92 20:00:00 88.127 1595.001 1004.858 60.864 16.155 692.952 

6.8.2 



Presented on the following pages are Boiler 2A operating data collected during the 

emissions tests. 

6.8.1 



VI. APPENDIX 

The following appendices are presented as supporting documentation to the emission test 

report. 

7. 1.1 Resumes of Test Personnel 

7 .2.1 Equipment Calibrations 

7. 3.1 Gas Standard Certifications 

7 .4.1 Continuous Analyzer descriptions and specifications 

7.0.1 

' ' 



Brad E. Latham 
Project Engineer 
Emission Testing Services, Incorporated 
Baton Rouge, Louisiana 

EDUCATION & CERTIFICATIONS 

Engineering Technology 
Louisiana State University 

Industrial Technology 
Southeastern Louisiana University 

Continuing Education in Specialized Environmental Topics 
Air-Pollution Training Institute, (EPA) 

Certified Visual Emissions Opacity Reader - EPA Method 9 
State of Louisiana, Dept. of Environmental Quality 

OVERVIEW 

Mr. Latham has over 10 years experience in emission testing and has personally performed 
testing on over 1000 sources. He is proficient in all EPA testing methodologies, various state 
and local testing methodologies and unique test methods applicable to complex sources. He 
has provided project management for over 300 projects including several hazardous waste 
incinerator test bums. Mr. Latham has also been involved in test method development and 
evaluation. 

EXPERIENCE 

1987 to Present- Emission Testing Services, Inc. -Project Engineer. Responsible for project 
management, personnel training and test method development. Co-ordinates testing with 
clients. Conducts all complex testing utilizing state of the art testing methodologies. 

1985 to 1987- Kemron Environmental Services- Sampling specialist experienced in emission 
testing, fugitive emissions, continuous emissions and ambient air monitoring. Proficient in 
source sampling and testing using reference method tests. Conducts calibration and repair of 
continuous monitoring equipment. 

1980 to 1985 - Kemron Environmental Services- Laboratory and emission testing assistant. 
Conducted routine emission testing, laboratory analysis and preparation of standard laboratory 
solutions. Also, performed groundwater monitoring, railcar decant monitoring and served as 
laboratory sample custodian. 

PROFESSIONAL SOCIETIES 

Air Pollution Control Association 

Source Evaluation Society 

7 .1.1 



Brian Scott Lesley 
Sampling Specialist 
Emission Testing Services, Inc. 
Baton Rouge, Louisiana 

EDUCATION 

High School Graduate 

USAF Security Specialist Technical School - Certified 
San Antomo, Texas 

USAF Telecommunication System Control Specialist Technical 
School - Certified - Biloxi, Mississippi 

Louisiana State University 

Florida Junior College 

EXPERIENCE 

1990 to Present- Emission testing specialist for ETS. Performs EPA Reference methods for 
compliance testing as well as other non-routine source evaluations. Responsibilities also 
include equipment calibrations and maintenance of analytical instruments. 

1989 to 1990- Worked as helper for National Maintenance Corporation. Responsibilities 
included assisting millwrights, pipefitters, boilermakers and welders. 

1982 to 1988- USAF- Air National Guard 

7 .1. 2 



Kevin Thibodeaux 
Sampling Specialist 
Emission Thsting Services, Incorporated 
Baton Rouge, Louisiana 

EDUCATION 

High. School Graduate 
\ 

U.S. EPA Round Robin sample integrity audits 

Completed Emission Thsting Services Air Sampling 
Techniques Seminar 

Participates in on going Air-Pollution Training Institute 
Courses (APTI) 

EPA certified opacity reader (Method 9) 

EXPERIENCE 

1987 to Present- Emission Testing Services, Inc. - Sampling Specialist in emission testing. 
Performing EPA Reference Methods and non routine source evaluations. Crew leader for 
monitor certifications and various other source evaluations. 

Responsible for the calibration of pi tot tubes, control consoles, and thermocouples. 

7 .1. 3 



Damon Wood 
Sampling Trainee 
Emission Testing Services, Incorporated 
Baton Rouge, Louisiana 

EDUCATION 

High School Graduate 

LSU - Ohe year 

University of Southwestern Louisiana- one year 

. EXPERIENCE 

Present - Emission Testing Sampling Trainee for ETS. Performs EPA Reference 
methods for compliance testing as well as other non-routine source evaluations. 
Responsibilities also include equipment calibrations and maintenance of analytical 
instruments. 

1990 (May to August)- West Paine Laboratories, Inc. located in Baton Rouge - Lab 
Technician 

1987 to 1990 - Animal Health Clinic - Veterinary Assistant. 

7 .1. 4 



ET.s· 
EMISSION TESTING SERVICES, INC, 

tiE'l'Elt DOX CAI.UlRATinll UA.TA Atlll C!A.LC\JI.A.'riOll FORH 

Leak Cheak ~ 
Oood 4t 0 0~::::.:-=:..=0;...:~---· 

(Enslish Units) 

Data 7'-3·9~-- lie ten: box nWIIbu· 7 9 '2-

la~a••C~ia p~•••ura, .b so. 08 in. II& COL libra tad by A.41Aa~~CZ,. 

Od.fice Yet ,tPit Dry au \let 'tasc Dr" gas me er 
aaao•eta~ ••tnt: 11etar ... c.~ lnlat Outlet Ava· Tim• I 

sattilll \ ·(V \ (Vd)' (t~)' (td ) (td ) t ( td)' (0)' " ' (AH), 
ft 3 ft 3 

i 0 

in. u1o •r •r ·r •r min. 
- S:Z.7Z.... 

~ ~ 0.$ s 
~7.2~'51 z~o ']").zs- L2-3Z-- ~ 

1,0 ' 
S:Z-1/7 7~0 ~ ~ f9t.z: ~ e.t.-B ·-0/Z ~IJ~ 

1.5 10 /0.&"~7 
~0 ·~ ~ t.~.$0 d2~"~ 7. ~/.0 

1,0 10 /IJ· 9 
'1.s-o ':::-:!(0 ~ /2 .. ~8 (2![~ S"/8 

~ 
189.1~ 

3.0 10 /~-~'98 
'1 :£. ~ t.o¥.&Y . 

8lf.S""O LO. Z. 1 
Co 10 ~ ~ -

~- + 460) Q 
2 

ti \t. All v pb (t,, + 1,60) 
'Y i = " b II@ i = (), 0317 4" in. 'l.f:6 ~v l(Pb + -~) ph (td + 460) v -· u2o 

l 1J. 6 (t + '•60) - \1 
\1 

o.s 0.0368 t0.9 8(,e <e 4"¥,5/ -
1.0 o. Q7J7 

&. 9 '7' 0 /, (e 3 (12--
1'. s 0.110 

0 9 7tZ. q I. t., 11 L • 
2.0 O.llt7 t0.9 7¥ g ;. 7 0 CJ. l 
J,O 0.2'21 (Q.9 712- /,'J J (e Cf -t,. 0 0. 2.']1, 

- . 
Aver~ge 

t0.97_~ 8 /.&80~ 

Y = IUl t i o o f r " 111l i 11 n o f. uP. t: t e :11: m r. t r. r to t1 t"Y t e s t: uu! t e q t o \. 11 r n n c " f o r 
intl ivi1lt1n t vnlur.ll ~~II. 11'2 from nver;~gtl: 

11 (! ::: 0 r i. f i c e \It' r. s s 11 r P. cl U f P. 1: I! n t :1 n .\. t h a t IHJII n t: u s t a II • 7 5 c ltu o t a i r l! 6 R r 
and 21),92 111CIIIts O( 1111!t'CIIry, :l_n, _11

2
0; tOl\lt:UIICU. for illcllvidual ValueS 

+ 0.20 fro1.1 nvernr,o!. ;t, Q 
Cali\aa"'" hy ~~ ?{k-J-<<-.<-7"' 
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. 
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-E·T S 
7""-. · . 

... ~ 
\ 

~. 

----

PITOT TUBE CALIBRATION 

Pi tot Tube Number tp .. -1 0-3 . 

Calibrated By 'k, rt,,.,...,. 
Cp ( s td) 0. 9 j. 

Date +tlJ }n) f!J. , 

Point 
Number 

-1-+ 1 

M 2 

L-3 
Calculations: 

Cp(s) 

Deviation 

Standard 
Pitot t. p 

o. 'D.,l \ 

Q, ~' I 

= Cp(std) X -J 
= Cp(s) - Cp 

"S" Type Pitot A p 
(in. H

2
0) 

"A" Side 

I~~ I 

o-44 

ll p (std) 
t:. p (s) 

"B" Side 

(Side A or B) 

Avg. Dev. 11& ~ I Cp ( s ) - . Cp I 
(Side .A 01;' B) 

nA" 

Cp(s) 

Q-Bl~ 

Q·~lO 

o~MI 

Cp = 0.$):40 

l cp (Side .A) - Cp 

(Side B) 
I ,. 

3 

Side "B" Side 

Deviation Cp(s) Deviation 

0. 0 0 l 0·503. - 0-oo?> 

0 .Q, o.BJO -o.oo.? 

-D·'Oil Q.] ]6. 0 •Q01 

= o. Bo5 

(Side B) = 0. '0 I ,s= (must be .S. 0. 0 1 ) 

= 0 · 0 Q 1. (must be .S. 0 • 0 1) 

I 

(must be ~ 0.01 )1 

7.2.2 



ETS 
EMISSION TESTING SERVICES, INC. 

B A R 0 M E T R I C D A T A S H E E T 

DATE .ti 1= 'i 2-

LOCATION 11Le<i /e/.g 
CLIENT ,,{/;:5~ .c~ 

(.,,-; 

•••••••••• Melcol"ology "'"'***"'"'"'"'"' 
' 

Wind Direction tt/# Temperature D W __ 

Wind Speed /L::;-&fl?!/1 
ObseJVation 

Relative Humidity ___ _ 

------------------------------------------
********** llAROMETgn. ****"'*"'*** 

BAROMETER ID. __ _..Z::::...._;:6=---------
CALIBRATION DATA 

INITIAL CALIBRATION: Initial 2.. 7- ? '1 Final 2 1.fit 
Adj.(y/n)_ 

CALIBRATION REFERENCE 

I/I..C2.B .. !Jz e c se ell J i t:J e 
ELEVATION: ""?,:!; ELEVATION DIFF: f~>--

1 

------~----------

BAROMETER READING: 'Z f. 8 Q 

COMMENTS: ___________________ _ 

Signed; ~.4/:U ~t.!y} Project Number: ~ / :J / 

l'lloo IIAMOM 

7.2.3 
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. EMISSION TESTING SERVICES, INC. 

P.O. BOX 15075 • BATON ROUGE, LA 70895 

OXYGEN CYLINDER CERTIFICATION 

Company: QUALITY GAS 

Cylinder: CC 83899L 
\ 

Instrument: Orsat Analysis 

Trial 02 

1 9.0 

2 8.9 

3 8.8 

4 8.8 

5 9.0 

6 8.8 

7 8.8 

8 8.8 

9 8.8 

Mean o2 % avg.= 8.86 

Analyst: RAYMOND JONES 

Date: February 28, 1992 

C02 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 

0.00 

7.3.1 



ETS 
EMISSION TESTING SERVICES, INC. 

OXYGEN CYLINDER CERTIFICATION 

Company: 

Cylinder: 
, 

Quality Gas 

CC108656 

Instrument: Orsat Analysis 

Trial 02 

1 14.8 

2 14.8 

3 15.0 

4 14.8 

5 14.8 

6 15.0 

7 14.8 

8 14.8 

9 14.8 

Mean o2 % avg.= 14.84% 

D:IPORM\02CIIRT 

Analyst: Damon Wood 

Date: 03/10/92 

C0 2 

0.00 

o.oo 

o.oo 

0.00 

o.oo 

0.00 

o.oo 

0.00 

o.oo 
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II ·scott Specialty Gases a division of 
Scott Environment.! Technology, lnc. 

1290 COMBERMERE STREET, TROY, MICHIGAN 48084 (313) 589-2950 

Custaur 1 

EKISSIDM TESTIN& SERVICES 
10389 P~OTH DR. 
BATDK ROUSE, 'LA. 70895 

lttttlttltttltttllltttltllttltllltlllltttlllt 
t 

t I I t C!RiiFICATE Jr ANALYSIS - EPA PROTOCOL 8ASE5 I I I !. 
~E~FOP.~ED ACCORDING TO SECTION 3.0,4 

Certi~ied Per Tra~!!bility 
Pr~!cccl I 1 

Certifie~ AccuracY ! 4 NBS Traceable 

Procedure I 31 

File I r0-2567 

Shi:ptd Fraa 1 9c:~tt IUt:ti91n 

Our ~rojact I sm2s 

Your P.O. I t ~2-0110-2 

:xc1rttion D•tt 1 a-~·93 

CYlinder Nuabtr : ALft-ot~l!Z 

Cylinatr Prtssurt 1900 =•it 

1 of 2 Coapanentfll 

A K A L Y ! E D C Y l I H D E R R E F E R E N C E E i ~ I N S T R U K E N i A T I 0 N 

CO!'!POii!!iT 

NITRIC om~ 

CERTIFIED 
COHC, 

9l.S9 PP" 
.30 -- ---zr q,, 0 I 

BALANCE &AS 1 NITROSEN t 
tttlttttttttllttllttllttttttttttlllttlltltttt 

SRI! I 
!C:il! II 

HE4 
Hm 

~YLIHDER 

NI!~~E~ 

AL~·OOJc~~ 

m-l272c 

HITROSEM DIOI!DE 0.30 PP~ ( FP.OM EECOHD ANA~YS!E l 

C:JNC. 

97.28 m 
4i. 90 PPH 

LA!:T CALIBRA
INSTR/ftODEL/SERIAL t iiDN DATE 

HORIBA 
OFE-235 

l-!3-;2 

AHALriiCAL ?P.!HCIPLE 

CHEKILUftlM£5CEMC£ 

••••••••••••••••••••••••••••••••••••••••••••••aaaa::::aaaaaaaaa::aaaaaza~:at:asa:t~==~••c:caata~aaaacaa~aaaasaaa:a&a2aa&aa:aaaaaaaaaaaaaaaa••••••••••••••••••••••••••••• .. ••••••• 

FIRSi ASALYEIS 

!E~O ; T:::i 
6AS I m P.ESULTS I 

laY) : h~l PPK 
I • • • • I 

o.oo I 92.30 91.62 I 

o.oo I 92.30 91.62 I 

o.oo I 92.30 91.62 I 

I 
I 

CALCULATED , •9 1. 6 4 
RESULTS 91.6~ 

- .u. 64 

;. 

DAi: I 1-2e-~2 SECOND ASAL~:;: DATE : 2-5-12 

REFERENCE 
GAS 

CDHC. laVl 
:-----
: 97.30 PPft 95.00 

9E.OO 
96.00 

!E~~ : T~=-•• I 

RESULTS • SA: I EAS 
PPH + 1•''1 : I•Yl 

- - - - - + - - - : - - - -
97.2S + o.oo I n.2o . 
97.25 + 0.00 . ~2.20 . 
9i.2E + o.oo I ~2.20 

+ o.oo I 92.~1) !I!Jl ' 
+ 
+ C~LCI!LATEU 
+ R::ULTS 

+ 

I REFEm!CE 
:::111 r: f SA5 RESULTS ................ 
?P!I I CDHC. !aYl PPI! I 

- - -- : ---- - -- -- --- -
,1.52 I 97.30 PPII 99.00 97.29 . 
~1.52 I 99.00 97.29 
11.52 I 99.00 97.29 . 
91.82 I 

I 

91.54 
91.54 
91.~4 91.83 PPft MDI 

------

CALIBRATION CURVE l s! DE;RE£ 
-------------------·---

II SRft I ~OIIC. SPLiT DYK FiiiED !'ERCm .. 
II ICRK ll PPft PT Ill laY! VAL!.!E ERROR 01 

II .. --------
II 1684 97.28 100 98.00 97.2! -o.oo " II ~e.oo 49 48.50 48.10 0.27 " II 16B3B '7.;o 49 48.30 47.91 0.01 .. 
II 22.60 23 22.90 22.67 0.32 II 

II o.oo 0 0.00 0.00 0.00 " II ~ o.oooo o.oo .. 
II 0 o.oo o.oo .. 
" -------- -. -------. - ---.. 
II SIUS 22.60 LOll 22.90 22.6i 0.32 ,. 
II .. --------------. --. ----

AYE~A5£ I '1. 64 PPft + A VERAS£ I 91.54 PPft II 97,21 KIBH 98.00 97 .2! ~.00 I' 

" .. -----·----------------
••••••••••••••••••••••••••••••••••••••••~2a2a:::z:ssaaaa:acaa:az:•••~~•===:::a:aa::::::::a=caaaasa2:sa:::aazaaaaa:caa•••••••••••••••••aa••••£• ..... ••••••••••••• ......... ,,, , /' I 

The cmly liability of thia CCIIIllWI)' for pa which Wla 1.111 ~ ~tllia ~ oball be ,.__u-.at...,.d. ~WIIOa& · ~ 
I srm - m !'.~ii~1~ACTURER'S IHTE?.KAL STANDARD Analyst I - 1 ... '· ! .. l- '· • ·.- ~Dproved By I I. ~i,..Q 

I I 
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II Scott Specialty Gases a division of 
Scott Envlronmenul T.etlnology, Inc. 

3biDPtd F raa : 5c::tt llitlJi911 

Our Project I 1 ~£im 
1290 COMBE~ME~E STRE:T, TROY, MICHIGAN 48084 (:!13) 589-2950 

C:.:.s toaer 1 

El'i!SSIC!I ESi!NS s::;:n:::: 
10m ~AI!I\OTH DRIVE 
BATON i\O!lcE, LA. 7:m 

11111111111 t1 U II UlltUU:IIIUIIIIIItiiii:J 

I 

:.NA~Y:;~ c "i ~ ; : ' 
.. ::-:.; ;.:- .. :;,• 

::~r~:sm ::s:. 

si:•ic ~x::: 1~:.2 =?~ 

::~=~== :~.: : N!Tr.c::~ 

l ll: Ill Ill Ill l lllUlllllllllt!Ulllllllllll :: 

=~-~ 
!:R~ I l 

:::! 
=~m 

I I I I i:Emmm :r !N~l..!Si5 - ErA ;:~iJi(;~~~ SA:£5 I : 
==-~~?.~a :cc:mss ~a ::;::-:~!1 :.~.4 

Crrt: !i1d ?!r ir&t!t:l;: :, ·~::r:::rr I ii1 
P:-:t:::i ·t ! 

Cer~i!!e~ ~cc-.:rltY 

: : N : ! 

:rL:so::?. 
"u~::~ 

AL!HOii700 
AAL-14494 

. ~ 

::sc. 

~!,.! :::~ 

!4S.: ::. 

=:.:e t =o-~m 
• 'i:: -!'"lt!ltl! 

;~~.~=~7~7;n 

"'iT ~LZ:~A-
;~:'";~~~rd:.=:!:.!. t "iC~ ::m 

:::x~~N '-~l-~1 
:I: !.1 . ..... 

Yaur P .a. t 1 mru 1!£?1..AC:. 

E1airaticn aatl : HH3 

Cylinder !Iuber : AAL-'<iO 

Cylinder rnnurt !!00 ;1Si9 

ANAL"!TICAI. ?RIHC:?~ 

CiiE!!llUIII!eSCEN~E 

s:7~:::s ~!o::~: c.:o ;?~ :=~::~ :£::~ A.~A~~m : 
•••t:::r:::a=a::.a::::a::::aacaasata:as~::.::zz::::r::::::sc::::::zz:::::za:::::::a:::::aaaa::c:::zs::.zzsa:l':a:::zcaazs:s::::::s:aaaz::::a:::zcz::~===•=•••a• .. zzaaaa•••••••••••••--••••••••=azaa:azs:aaaaazszas::· 

;;;::; ~S<~ :::: 

:::' 
:;: :!"'.: r.:.::.. .... : 
i a·J: i .. ,·; ??!': 

t.~~ ' ::.:o !~!. ' 
c.~o . ~;.:~ m . . 
o.~o I 6~.:o l~S. ' 

C~LC!.!LA'i£~ tot • ... ··"" m:::..n !~~-~ 
1!:.: 

AV:?..:tSE : 19:. :< =?~ 

=·~ :: : :- ;~-~l 

'::=:;::!i:! 
; ... : 

::'i:. ... ,. 
:;:,: ;?!! :'.~0 

;~ ,lC 

:uc 

=~~ 

:!o.z 
::o.~ 

~50.~ 

=~.: 
! l~J 

~. jO 
.. ~.00 

• c.~o 

.. o.oo 

::::s; ~'"-~. ::: 

=~s 

·~· 
::.:v 
:;.:o 
::.:o 

::-: 

.. ~:.; 

. ~!.: 
: !! . .: 

=~.:v 101 : :;,: 

:":..::~riiE! .. ::.: 
~~:!:L7: :;:.: 

: ~~.1 

~YE~KEE : : ?:. : =?~ 

-.: ':'-!:-=! 

:;: 
::s:. ... :\ 
::~.: =?.~ :4. ~.j 

:,, 'C 
;t,JO 

:~:.: ??~ ·;:: 

~::u~:s 

??~ 

2!0.: 
=~0.3 
~~0.3 

" " 
" ., ., 
" " " 

" ,, 

" " 
" " " " 
" " 

" " .. 
" 

CAU:RAilOH CU~'i: . ~~ ---···· 
S?.~ I CONC. !?L!i ~VP. r:77E? ?!~~:..~ 

:cr.~ 11 m Pi (l} {IY} :;;~u: ......... 

lC!~ 2~0-~ 100 ;~.4' 
•c~"~ ... .... ~ -·:. :: 

23o.o ~4 1;.:c ZJ~.: ~.:; 

145.3 ·-.a 4i.~~ 14:.1 -~.:! 

97.30 39 lZ.iO ":1.~1 o.;: 
o.oooo 0 0.:0 0.~000 c.o: 

0 :.~00 c.~: 

0 ~.~0 0.:: 
-------------------

l:i4 '17.30 LDV ~~.:c ;;.::~ c.:: 
------------------

1m 250.3 S4.40 :~~.3 -~.;:: 

---------------------
assaaaa:aaa••••••••••••:saaaaaaaaaaaaaaaaaaaaaasaaaa:::r::asc:s:::r:a:::a:a::a::aaaaaacca:a.a:asaa~a&ES&:aa:r::aa:raaaaaaa:asaaaaaaaaaaaaaaaaaaa-••7-••--••••-••••••••••••••••••••= 

·~ . ,'} '• ·, ~ \ 

•wtt ••• • , .. ,.. ......... ,rib. · · :=,.~ t · .,.,.;,,., :.' ·-' t ~- ,., . l.,.u I: .... - o•: II•NU~A.Tl!":'; .N .•.. !f!I!Y~ :-7 ,..~~..,co~,__,...,~t. .. --::.nar~~--- tfL,tJ..v 
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-Scott Specialty Gases a division of 
Scott Enwironmental Technology, Inc. 

1290 COMBERMERE STREET, TROY, MICHIGAN 48084 (313) 589-2950 
Custoaer 1 

EIIIIISJB TESTIN& SERVICES 
10389 IUIIIIIDTH DR lYE 
IATOR 81£ LA 70895 

.... , ..•............................... , .. ,,. 
' 

I t I I CERTIFICATE Of ANALYSIS - EPA FROTOCOL ~ASES I I I t 
FERFORKED AtCORDIKS TO SECTION 3.~;4 

Certified P!r Traceability 
Protocol t 1 

Certified Accuracy 1 1 NeS lraceiole 

Procedure I 61 

Fih t F0-3675 

"111~~e~ r r .... ; 

Our Project I : 536i5 

Tour P.O. I 1 120SFD 

Expiration Date 1 12-22-13 

Cylinder Nuabtr 1 ALK0142Bl 

Cylinder Pressure 1900 psi~ 

1 of 1 Coaponentlsl 

A N A L Y I E D C Y L I I D E R K E F E R E N C E S T D I N S T R U ft E N T A T I 0 N 

COIIPONENT 

CARBON ftONOIIDE 

BALANCE &AS 1 lilT ROW 

CERTIFIED 
t:DNC. 

21.3q r~l'l 

trttttaartttttsrtsaaaartttttstrrtsttrt•rrrrrr 

:liK I 
!CRII II 

:.~;e11 

SII!St 

C'illli&ER 
"Un!ER SO!IC. 

--------
A~L-me 47,20 F?PI 
~AL21H20 21).57 FF!I 

_., ____ -=.':. 

LAST CALIBRA
INSiP./"ODEL!SE~IAL I TION DATE 

HORIEA 
O?:-H'E 
~mm~: 

---,;_..· 

2-10-~2 

ANALYTICAL PRINCIPLE 

NON-DISFE?.SIYE INF?.ARE~ 

-.:., ..... ~ 
' 

aaaasasaaaasaaas:scta••a:a::=:::::::::::::::::::::::::::::::::--.s:a::~============s:::--:::::::~=======~==========================t::::::::::::::::::::::a::::::::::::========== 

ZERC 
&AS 
(IV) 
- -

o.oo 
0.00 
o.oo 

~ ~~ 

~ + 
FIRST ANALYSIS DATE : H~-12 • ~

.~o .• i L,_ 
~ -~~: 

.:~\ SE!:OIIJ ANAUSIS nm : 11-22-12 

TES! 
&AS 
ltYl 

--
62.00 
62.00 
62.00 

CALCULATED 
RESULTS 

AVERA&£ 1 

RESULTS ; 
pp" 

R£FE;£){CE 
SAS 

CONr.. 
: - --- .. 

laY] 

29.39 
27.39 
29.39 

: 47.20 PF" lOO.~Q 
1{10.1)~ 

100.00 

2'l.J'i 
29.39 
29.J; 

~-----

29.39 PPft 

RE!!!tTS 
PF" . 

47.20 
47.20 
4i.20 

. .. ~'···-. ~ 
+ ZEF.O ~ TE:T 

SAS : SAS + 

(aYJ : I•Yl 
+ - - - : - - - -
+ o.oo 
t O.OQ 
+ o.oo 
+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 

: ~2.00 

~2.00 

62.00 

CALC!ll.ATE~ 

mm.rs 

AVERA6E 

RE:um : 
FPK 

29.39 
29.39 
2;,3; 

2;.3~ 

29.3; 
2;.~; 

I 
I 

I 
I 

I 
I 

I 
I 

29.3; PPII 

P.E;:EP.EHCE 
SAl RESULTS 

COliC. (II~) PFII 
- - .. - -

4i.20 ~FH 1~0.00 41.29 
100.00 47.20 
10\1,00 47.20 

II 
II 
II 
II 

II 
II 

II 
II 

II 
II 
II 
II 
II 
II 
II 
II 

II 
I 
I 
I 

II 

CALIBRATION CURVE 3 rd DESREE 

SR~ I CONC. 5?LIT DYII FITTED FERCESi 
(CRft t) PPft PT 111 ltYI VALUE ERP.~?. 

--------------------------------------------
16i8A 47.20 100 100.00 47.20 o.oo 
sm 24.31 52 51.50 2~.32 0.05 
SillS 20.57 44 43.70 20.55 -O.t'! 

1671C 9.90 21 21.40 9.!9 -O.!E 
o.oo 0 o.oo o.oo O.tl~ 

0 Q.liOOO O.Ot' 
0 o.oo O.I)O 

-----. -------------- - -
&HIS 20.57 LOW 43170 20.S5 -1).0; 

--- ------------- ---- - -
:: 11!78A 4i.20 HI&H 100.00 47.29 0.00 
:: ----------------------

:-;;~·::~~ ......... :::::::·:---~··· ... ,, ....... ::::-.:::::;·:-·~··············· 
n. crab' liaJiilitJ oltbill c-p..a, ..... wllicllfaila tD ..... witll dria .... eMil- nph-c=t dlooNGf'by .. eo.p.., . ....... 
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Scott Specialty Gases a division of 
Scott Environmental Technology, Inc. 

1290 COMBERMERE STREET, TROY, MICHIGAN 48084 (313) 589-2950 

~II!SSION TEST1N6 :ERVICES 
10399 MIIIIOTH DRIVE 
BATON ROUSE LA 70895 

I I I I i:EiHIFICm OF ANALYSI: • F4 F?.QTO~OL iii!SEE I ~ I 
PERFORMED ACCORDIN6 TO !ECTION 3.0.4 

Cerh tied Fer Tracubili ty 
Fratacol I 1 

Crrti fied Accuracy 1 t NBS Traceable 

Pr:cetiun t Sl 

::.le I F0-3Si9 

tiiiUUUUtuutUUUtUUUUUlUUlllll 

Shipped Fro• 1 Scatt i'licniqan 

Our Project I 1 537662 

Your P .0. I 1 1205FD 

Expiration Dite 1 12-22-;3 

Cylinder Nu1ber 1 ALI\0041 11 

Cylinder Prenun 1900 ~siq 

1 of 1 Co1panentlsl 

~ N A L Y I E D C Y L I N D E R REFH:N~: STD I N S T R U II E N T A T I 0 N 

:c~?Oti~Ni 

:~F.EON IIONOXIDE 

CERTIFIED 
CONC. 

57.<:2 m 

:e~ltHCE 6A5 : NITRDoEH I 

Ill t II S I U lUI JUUm I II U tIll Ul tIS I U IIIII 

!:F.!'\ I 
ICR~ IJ 

1097 
16i7C 

Ci'LPi~EF 
Nll~~:: 

A~L~::; 

AAL 9Z3S 

C£JIIC. 

16.bi PPII 
9.10 FPM 

LAST CALISRA-
INSTR/HQDEL/S~RiP.L I iluN DAiE 

HORI~A 

OPE 1m 
~-2:H2 

ANALYTICAL PRINCIPLE 

NON-DISPERSIYE INFRARED 

=•~•=•••••s=••••••••••••••••aaa:ataaaa::===•=•••==•==:::::::~:::::::::.:::::::.::::::::::.:::c::::.:::;::::::::::::::::::::::::.aa::a::aaaaa.aaaaaaaaaaaaaaaaaaaaaeaa::c::t::a::c::s:::::: 

FiRST ANALYSIS D~TE : :-15-;l 

ZE?.O ! TEST ' ficri::liENi:E ' 
SftE . BAS RESU!.T5 : 6ft: R::~:~ :: . 
lt~j : (IY) PPII I CONC. II~) F=~ . 
- - - .. - .. - - - . : - - - - - - - - - - - .. - -

:',00 
j, (1¢ 

·i.OO 

: 101.20 
: 101.20 
: 101.20 

CALCULATED 
RESULTS 

57.17 
5i .17 
5i .17 

57.17 
57.17 
57.17 

. . . . . . 

AVERAGE : 57 .17 PPII 

96.oi m 1it.oo :b.b' 

170.00 =e.~; 

170.00 iU~ 

. zm . "" ':~: . 1rvl . 
• Q.~~ . ~.~~ 
• o.~o 

E:CDIID AHAUSIS DAiE l ~-l~-~.t 

T""" t~! RE=:~Eii"E 
~k: mum : =~= r.:::l!!. TE 
(nVl FPK C!i.: . I~Vl FF~ 

- - . .. - - .. I .. .,. • .... 

101. 4~ 
101.40 
101. 4~ 

CALCULATED 
RE:ULTS 

~i.2B 

si .za 
57.2E 

Si ,,E 
5i.2~ 
5i .28 

. 
I . . . . . 

AVEiiA=E : Si .2: m 

;o.er r~~ 1io.~o 9&.6i 
lHI.(IO i6.67 
m.oo ;c.o7 

.. 
II 

01 
01 

II 
<I 

II 

" 01 

" ,, , . 
II . . 
" " " " 
" 10 

" ,, 

CALI3RATION CURYE 2 nd DESiiEE 

SR" t Ci!Kt, S?LIT DYII FITTED FEiiCEST 
ICR" I) 1 PT (1) (1V) VALUE E~RCR 

--------------------------------------------
1697 96.67 100 170.00 96.oi -o. ~o 
SillS 50.55 52 89.70 So.61 0.12 

1&78A 47.20 49 83.60 47.14 -0.12 
61115 20.57 21 36.60 20.53 -o.H 
1677C ,,90 10 11 .eo Uo 0.59 

o.oo 0 o.oo o.oooo O.tiO 
0 o.oo o.oo 

-- ----- -----. ----- ----
anc 9.90 LOW 17.80 9.96 0.56 
-·--------------------

W7 96.67 HI6H 170,00 911.67 -o.oo 
+ : : - - - .- - - - - - - - - - - - - - - - - - -

:::·~:::~:::~::~~=;:::::;;:;·::~:;;;:;;.,:·_·~-~========~:~·l··~=~·J·~·~··~·~~~-~~~==~------__ ......... __. ___ _ 



....J . 
w . 
....J 

II Scott Specialty Gases a division of 
Scott En¥1ronm•ntal T.chnology, Inc. 

1290 COMBERMERE STREET, TROY, MICHIGAN 48084 (313) 589-2950 

=~=t~aer : 
El!lSSION TESTINS SERVICES 
10389 IIAIIII!lTH DRIVE 
EATON ROUSE LA 70895 

stlllttllliiiiiiiUUIIUUUUUUUIUUIU 
t 

I I I I CERT!F'i:ATE !iF ANALYS!E • EFA PROTOCOL 5ASES I Ll I 
=EiirORIIED ACCORDING TO SECTION 3.0.4 

C!rt: fird Pe~ iratrabili ty 
Frotocol I l 

C!rtified Accuracy l I NBS Tnceable 

Procedure I 51 

Fill • P0-3601 

Shipped Froa 1 Sc1nt !!itr.lqin 

Our Praj td I 1 537 062 

Your P ,Q, I t 1205FD 

Expiration Date : !2·<P3 

Cy lindtr NUibtr 1 AUI002@43 

Cy Iinder Prnsun 1~00 ~5!9 

1 of CotpDIIIII tIs I 

AHALVZED CYLIIIDER ?.::F::~En: srn 1 N S T R U II E N T A T I D N 

COI!FOiiE!iT 

CAREOH !IONDXIDE 

=ALANCE 6il5 1 NiiROSEN 

CE.liTIFIED 
CDNC. 

Sb.i2 rPII 

tllllllUUUtUUIUUUUUUUUUUUUU 

SR~ t 
!CR~ tl 

1o17 
lbi7C 

CYLIN~~. 

Si!HP:; 

~ALlm 

AALm5 

~ONC. 

16.!17 PPPI 
9.10 PPII 

LAST CALIBRA-
iNSTR/PIO!iEL/SERIAL I TIDN DATE 

HORIBA 
OPE !44E 

:-22-112 

ANALYTICAL PRINCIPL£ 

NON-DISPERSIVE lliFiiARE~ 

::::a:&:~:::t:::a:ac:a••=•&"::::aa:aa:::::::::sa::::::::::::::::::::::======:=w~a:::::::::::::::::::::::::::::::::::.::::aa:aaa::::aa:a:::aaaaaan:waaaaa•a•••••••••=========•=== 

I! 

" m:; ~NALYSIS DATE: HHZ + SECD!ILI A!IALi'S!E DATE : c-2~-;z II CAL 1 BRATt ON CURVE 2 ne ~m:E I . I 
I -------------------------------------

ZE~Q : iE:T I mm:NCE - ~==n , iE:i l\EFERENCE I SP.M t CONC. SPLIT DY~ mm FE::.CE!iT I I 

SAE ' SAS mum: SA: F.E:Ei!LTS .. :A: m ?.EEULTS 6AS RESULTS I !CRII II 1 PT 111 (IV) VALUE maR ' ' I 

ltV) : !a\1) PPII I COli~. (IV) F~" • tel') : t•v! Fr~ CONC. (IV) PPII I 

--------------------------------------------I ' ---:---- .. - - - : ---- - -- - - ............ ---·---- - - - - - - - . - -- - - - - .. - I 1697 ' 96.67 100 170.00 9&.&7 -0.00 
i',O~ : m.eo 86.7S I ,,,67 m m.oo 1e.!7 • ~.01) ' m.n· 96.6~ U.67 •PII 17(1,00 n.oi I SKIS 5M5 52 89.70 50.61 0.12 ' I ' 
(•.(10 : m.ao 86.7S ' 170.00 9Ui ~ 0.0(1 ' 152.7~· 26.69 ' 170.00 ;6.67 II 1678A 47.20 49 83.60 4i.14 -0.12 ' '' 
0.(10 : m.so 86.75 I 170.00 9U7 + ~.1)~ m.i·~ a~.~; ' 170.00 n.o7 " SillS 20.57 21 3,,60 20.S~ -1).17 ' " " 1b77C ~.90 10 17 .so 9.96 0.58 

" 
" o.oo 0 o.oo 0.0000 o.oo II 

m~!.!LATED ao.n • CALCU~Am @1>.69 " 0 0.00 o.oo " 
lit:ULTS 80.75 • RESULi: :o.n ,, - - - ----. - - ---------- - -" ao.75 . ~h.69 " am 9.90 LOll 17.80 9.96 0.58 

" ------ • ------ II - ... --------- ------- - - --'' 
AvE!iA6E I So. 75 FPII . AVERA:: : eu9 m II 1h~7 91!.67 KlSH 170.00 9o.6i -o.oo 

'' 
" ... - ----------- -. -- - - - --

:::aas:sas:a:.:a:aaa:zs:•••••==::aaaaza::t:::::ac::::::z:•::::::-::::::::-::::::::::=::ac:::::::::aa:::::::::::::::s:::::::a::::::=::::::::aaaaw-••---•-••' 

I ~~I:· SAS IIANUFACTUREii·s INTERlkl"ffi:6~tyoftbiaCamJIADY~':."1~,t"f'laila"'~h,nbenpiac...,.,ube.,r~~-..nra-t-· ----. -1---~f-------



-..I 

w . 
(X) 

~ .. ~orocoL 8-4L. A.t.t? 
::.:.a" • • • .:-'il.J.re 

'0 . 
- • ...;.9:::::~ 

.. ' '•I 

Customer : 
EMISSION TESTING SERVICES 
10389 MAMMOTH DRIVE 
BATON ROUGE, LA. 70895 

*·····---···············•*********-******•••* 
ANALYZ:~ 

COMPONEIIT 

"HC AS PROPA~: 

5ALANC: GAS AIR 

CYLINDER 

CERTIFIED 
CON CENTRA T1 ON 

i0.19PPM 

.. 

······~--················---················· 

SRM # 
(CRM #) 

i6675 
G~!S 

P03596 

* * ... • CERTIFICATE OF ANAlYSIS - EPA PROTOCOL GASES 

PERFORMED ACCORDING TO SECTION 3.0.4 

* * * * 

Certified Per Traceability 
Protocol # 1 

Procedure # G1 

LAB # 3596 
Certified Accuracy :: NBS Traceable 

R E F E R E N C E 

S T A N D A R D S 

CYLINDER 
NUMBER 

FF-26980 
ALM·008846 

CONCENTRATION 

47.80 PPM 
3i.20 PPM 

INSTRUMENT/ 
MOOEL/SERIAL # 

3ECIO!AN 
~00 

~ S 7 R W M E N 7 ~ " ; 0 N 

L.AST 
CALIBRATION 

OATE 

~-;2-92 

Shipped From 

our Project # 

Your P.O. # : 

Expiration Date 

Cylinder Nllliler : 

Scott Michigan 

537662 

1205FD 

12·11·93 

ALM-009986 

Cylinder Pressure : 1900 psig 

Certification Date : 6-11-92 

1 of C~t(s) 

ANALYTICAL PRINCIPLE 

"lAME IONIZATION DETECTOR 

==========================================================================================================================================================----=====--============ 

Z:ORO 
GAS 
(mY) 
----
0.00 
0.00 
0.00 

ANALYS:s 

I r:s7 GAS 

--~~:~-

I 
1C:. iO 
10.20 
10.20 

CALCUlAi!:C 
RESUL7S 

CURVE 
RESULTS 

PPH 
--·-·---

10.12 
10.22 
10.22 

10.12 
10.22 
10.22 

AVE?.AGE : 10.19 PPM 

Dt.T: : 6-1:-92 

REFERENCE CURVE 
GAS RESULTS 

CONCENTR. (mV) PPM 
--------- ----··- ...................... 

47.80 PPM 47.80 47.80 
47.80 47.80 
47.80 47.80 

~ 

I 

I 

CALIBRATION CURVE 3 rd DEGREE 

SRM # CONC. SPliT DVM FITTED PERCENT 
(CRM #) PPM PT CX) (mY) VAlUE ERROR 

16678 
GMIS 

NARH 

47.80 
31.20 
22.61 
a. :11 

0.()000 

100 47.80 
65 31.40 
47 22.60 
17 8.200 
0 0.0000 
0 
0 

47.80 
31.26 
22.53 
8.228 

O.DODD 
0.00 
0.00 

0.00 
0.20 

-0.35 
0.70 
o_oD 
o.oc 
0.00 

'1' NARM 8.i71 L~ 8.200 8.228 0.70 
I ·---------------------------------·-···----
1 16678 47.80 HIGH 47.80 47.80 0.00 ,, ------------·-----·-···---------·----------
11 

I ' 
• GH IS · GAS MANUACTURER' S INTERNAL ST ANOARO ·· / ;/' 

,,,., .............. ~ .................... ,,,...,,.,,.,,,.~,,~, •• ~ ............................. ._~~~ .. /==z==~================ 

DATA ACC CYL : 0 FilE # : 80 Analyst : a., &Jk ,g. Approved By : ~ j/_ d,{. 
Revised ! 3/31/92 RML 



-..1 

w 

~ 

J)llorocoL 
8Al.. --1:_~ 

::.~s 
.? .. ~0?~~::2 

20.05::: 0~ -- ~~. 

:usLomer : 
EMISSION TESTING SERVICES 
10389 MAMMOTH DRIVE 
BA TOll ~ClJGE, LA. 70895 

w~~==•• a waaawawawaa----.*~*** 

* 
:. .. .:. . " : : :: ~ v • ' li 0 : R w 

w 

CERTI FlED w 

::a-!PONEiii ::ONCENTRATION .. 
-------·----- .. 

7HC AS PRO?AN: 20.05 PPM .. 
BA~At.:CE GAS : ~Ho; 

.. ........,........... ••• • .................................... *,... 

SRI' :t 
(CRM #) 
................ 
i6676 
GMlS 

?025::. P.O .... -('):::";'~ 

* * • • ::~TIFICATE OF ANALYSIS EPA PROTOCOL GASES * * * • 

PERFORMED ACCORDING TO SECTION 3.0.4 

Cer:i~~ec Per iraceability 
?!'":-:ocol # 1 

Procedure # G1 

LAB # 3511 
:er:ff"ed Accurecy ~ NBS 7raceaole 

R C F E R ~ ~ : E 

S T A N ~ 

CYLINDER 
NUMBER 
--------
FF-26980 
ALH-008846 

~ : s 

:cSCENTRAiiON 

47.80 PPH 
31.20 PP'! 

INSiRU!o!EN7/ 
MOOE!../S:RIA~ # 

B:OCKJo!AN 
400 

l N S T R U M E N T A T I 0 N 

LAST 
CALIBRATION 

DATE 

6·12-92 

Shipped From 

Our Project # 

Your P.O. # : 

Expiration Date 

Cy l i nder Nl.llber 

Scott Michigan 

537662 

1205FO 

12·11-93 

AAL-7477 

Cylinder Pressure: 1900 psig 

Certification Date : 6·11-92 

of 1 Component(S) 

ANALYTICAL PRINCIPLE 

FLAH:O IONIZATION DEiEC7CR 

========== -- =============================================================================================================================================== 
ANALrS:S DATE : 6·11·92 CALIBRATION CURVE 3 rd OEGRE;: 

Z:ORO 
~;.s 

(t:!V: 

:.JC 
:.oc 
:.:;c 

·=~· 
~5 

:rnVi 
.............. 

~. ~ 

~~ .... 
2C. C 
2~. c 

CAL::U~;.;;;;:: 

RESt!~:s 

AVERAGE 

:Ui<V: 
'!:OSU~7S 
:tD~ 

--------
2C .. ~5 
z:.::: 
z:.~s 

2C.~5 
2C .. :!S 
2C.05 

2C.il5 PPH 

REFERENCE CURVE 
GAS RESULTS 

:ONC:NTR. {mV) "PH 
--------- .................. 

~--------
47.80 PPM 47.80 47.80 

47.80 .;7.80 
47.80 47.80 

SRH # CONC. SPLIT DVM FITTED PERCENT 
(CRM #) PPH PT (%) (mV) VALUE ERROR 

16678 
GHIS 

NARH 

47.80 
31.20 
22.61 
8.171 

0.0000 

100 47.80 
65 31.40 
47 22.60 
17 8.200 
0 0.0000 
0 
0 

47.8D 
31.26 
22.53 
8.228 

0.0000 
0.00 
0.00 

0.00 
0.20 

-0.35 
0.70 
0.00 
0.00 
0.00 

NARM 8.171 LOU 8.200 8.2ZS 0.70 

16678 47.80 HIGH 47.80 47.80 0.00 

========== -- -================================================================================================================·===========::=======~============ 

Revised 3/31/92 RMt 

0 ;;;L ~L59. Approved By DATA AC:C ::Y~ : 

• GH IS • G-1.$ !4ANUACTUREP.' S l NTERNAL STANDARD 

riLE # : 80 Analyst - - -, =Lt~4L 



-....! .. 
w 

1-' 
0 

1 ~~o.,.ocoL 
[4t._ -~IP. 

P.~0!>.3.NE: 
3o,30oo-....... ,. ?:.::=:= Shipped From 

Our Project # 

Scott .'1ichigan 

Customer : 
EMISSION TESTING SERVICES 
10389 MAMMOTH DRIVE 
BATON ROUGE, LA. 70895 

*•**•********~···············••*****-******** 

A II A L Y Z E D C Y l I N D E R 
* 

CERTIFIED * 
C..."MPONEIH CONCENTRATION * 

--··------·-- " 
THC AS PROPANE 30.30 PPM " • 
SALANCE GAS : AiR 

w~wwW~••****~***************~**.-*****~*-.? 

SRM # 
CCRM #) 
-----
1667E 
G"'IS 

'* • • .. CERTIFICATE OF ANALYSIS • EPA PROTOCOL GASES 

PERFORMED ACCORDING TO SECTION 3.0.4 

* * ... * 

Certified Der Traceability 
?rotocol fl. 1 

Procedure # G1 

LAB # 3515 
:ertifiec Accuracy : NBS Traceable 

R;;::R::~: 

"ANO.:.~::s 

CYllh'llER 
Nl.'!'!liEO:: 

r:·2698C 
AL~·008846 

::~CESTRATION 

~7.80 ~PM 
3i .20 PPM 

INSTRUMENT/ 
MODEL/SERIAL # 

BECKMAN 
400 

N S T R U M E N T A i i 0 N 

LAST 
CALIBRATION 

DATE 

6-12·92 

Your ~.0. # : 

Expiration Date 

Cylinder NU!i:ler 

537662 

1205FD 

12·11·93 

ALM-013246 

Cylinder Pressure : 1900 psis 

Certification Date : 6-11-92 

of Conconent(s) 

A~ALYTlCAL ~RI~C:PLE 

FL~E :CNIZATiON 'ETECTOR 

============================================================================================================================================================================== 
ANALYSIS DATE : t--11-92 

ZERO TEST CURVE REFERENCE CURV:: 
GAS GAS RESULTS GAS RESULTS 
(mV) (mV) PPM CONCENTR. (mV) PPM ......... ................... -------- ....................... ------- ... .................... 
c.oo 30.40 30.27 47.80 PPM 47.80 47.80 
0.00 30.50 30.37 47.80 47.80 
c.oo 30.40 30.27 47.80 47.8C 

CALCULATED 30.27 
RESULTS 30.37 

30.27 
.......................... 

AVERAGE : 30.30 PPM 

II 
!I CALI5RAilON CURVE 3 rc DEGREE 

SRM # CONC. S?LIT DVM FiTTED PERCENT 
(CRM #) PPH ?T <=> (mV) VALUE ERROR 

:6678 1.7.~0 100 47.80 47.80 0.00 
GMIS 31.20 ·~ o. 31.40 31.26 0.20 

22.:.1 _, 22.60 22.53 -0.35 
NARM s. ~7~ ~~ 8.200 8.228 0.70 

o.:ooo ') 0.0000 0.0000 0.00 
~ 0.00 0.00 
0 0.00 0.00 

NARM 8.:71 "crJ 8.200 8.228 0.70 

1667B 47.30 HIGH 47.80 47.80 0.00 

==========================================================================================================================================--=================================== 
" GMIS · GAS MANUACTURER'S INTERNAL STANDARD 

Jim~ X! DATA ACO CYL ; 0 80 FILE # : Approved ily Analyst 

/' 

/ -L // ·~ !/if"LL . ,.... ' 
Revisea : 3/31/92 RML 
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«> 
If) 

C? 
.-1 
C? 

1>1 
< 
'"" 
t-
an .. 
Q 

0 

oN 
Q 
...... 
oN 
oN ..... 
oN 
.-1 

!'" 

L 

I #" 

Cultoatr 1 

•. EKKISIBM TESTIIB SERVleES 
16381J IIAJDIDTH IRM: 
BATOH 8006£ LA M895 

l1SSS~t~tlltftlttSttt•fttt•attttt$SitttattltS 

AllALYlE& 

CliHPOIIEH l 

SUlfUR liHiXlllE 

CYLIIfHR 

&ERllfiED 
CONt. 

t 
t 
t 

' t 
------ . 

410.2 pp~ ' 

• 
' BALANCE fiAS 1 Hlmi&EN t 

tttltJlltttttlll11tlfiiStttl1.tf11ti1t•tttt't 

Sbippld fraa 1 smt !belli;• --

o.r flrDjKt I l $37648 

y_,. P,l, I 1 UtR 

l t ' t CERTIFICATE Of ANAlYSIS - EPA PUTOCGl SHE! t 1 t ' Elpintia late t HH4 
PERfUMED ACCillmlll& !9 SE:TIDH 3.0.~ . 

Cuti fitd Per irmabilit.y Protmlrt t S1 &ylinl!tr llalm' 1 MLU 
Probcol I 1 

Filt! I ~s Crlinftr Prnnn 1900 ~iq 
Ctdiiied_A,cur.:~~Y. 1 X NJS Tracwlt 

---- ---···- 1··o1--1-- '-PIIaUI).-

REFEREilCE STB 

SRtt I 
(CRK t) 

1661 
mllSt 

CYLIOO 
lilmBEA 

AUttlC70S7 
A~l-~~511 

toHC. 

454-G PPK 
25&.i PPM 

USTRUIIEITATIIHI 

LAST CALlBRA-
IKSiR/KDJEt/SERIRt I TtDR BAT£ 

RCIRlB~ 
OrE 1"35 
5&.031204 

7-1·H2 

MM. ffitM.. PIUII:li'U ------
IIBN-11SP£BS1VE IIIFRMB 

••••--..as••.Cea&a::~ .. caaaacwac.a~asaa•=-•:a•••=••acaaaw:zawwa•~•a.a:aat•••a•a=aw::••t•w:c•••=•wa•.a••.:a==•~aaw ...... ~~~ .... -= ... 
+ II 

II 

FIRST ~Al YSIS . lll\lE ~ B-1~92 • SEcnN& ANAlYSIS DATE ~ i-1&-Cil " tAt.IIMTlllll tuiM 211d IEIIIEE i,;;.: .. 
+ II 

" - -- ----:~.~· 
UftO I lEST I aEFEREm + lERll ~ lEST l'.maatE II 9lU! I . £tiC, SPUl 11m fiTiEt PEIIIDT. ::· 

I " e11s I eAS RE9\ILIS ! 6~S RESULTS + &AS I GAS RESULTS &AS RESU\.TS II teRM I) liP! Pl m {I'll YM.U£ EJIII(It 
I I I• 

(aY) ~ faY) PPK 1 cnNt. (!V) PPll + (IIYI l (IIV) PPn CGNC. (aYJ fPK 11 -----------I 
,, 

---J- ... ~ -- .. - I .. • •· .. • --- - ----- . ---: -~ -- ---- -- - .. - ---- .... --- .. 1661 4~.0 100 !tlO.OO 4~.· o.oo ;: 
I I " o.oo • 91.60 410.2 • 4SM PPH 100.00 m.o + o.~o I 91.60 410.2 454,0 PPK 100.00 454.'0 11 lift IS 250.! 55 1&.90 24t.~ ... 26 ~-
I • . " 0.00 I 91.6C 410.2 I 100.00 454.0 + o.oo I 91.&.0 410.2 100.-oo 454.0 II 11.948 94.20 21 23.90 94.80 6.1t . 
• I I " o.oo ' 91.&0 Uo.2 l 100.00 ~54.0 + c.oo I 91.60 410.2 100.0(1 454.0 II 61115 48.32 11 1MO 41.39 &.14 
I . " II 0.0000 0 6.00 o.ooeo o.oe 

" + " 0 0.0060 O.Oo 
" 

CA!..tutATE~ 410.2 • I:AtaltA TEll 410.2 " 0 0.00 uo 
II 

RESULTS 414.2 + RESutTS 410.2 II 
4 - - - - - - - - - - - - - - - - - - - • -,. 

41M + 410.2 li GHIS 48,37 LOti 11.~0 46,39 0.14 II 

------ + .. - --. - II . --. ---- --. --. --------II 

AVEAASE 1 U0,2 PPil + AVERABE I 410.2 PPII " 1661 4~.0 Hl&ll lto.~ 454.0 o.oo •• • II 
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OXYGEN ANALYZER 

PRINCIPLE OF OPERATION and SPECIFICATIONS 

THERMO X 
Model Number : 254 

I. PRINCIPLES of OPERATION 

The THERMOX oxygen analyzer consists of two units, a sensor and a control-readout unit. 
The sensor assembly mcorporates an electrochemical cell, furnace, resistance temperature 
detector (RTD), flow block, and associated plumbing. The control-readout unit contains the 
electronics. necessary for control of the cell furnace temperature, detector signal conditioning, 
and multiplt! range functions. 

The electrochemical cell consists of a closed-end tube made of zirconium oxide (zirconia) 
with electrodes of porous platinum coated onto the inside and outside. When heated, the 
zirconia cell becomes a conductor of electricity due to the mobility of oxygen ions in its crystal 
structure. When the electrodes are in contact with gases of equal pressure having different 
oxygen concentrations, a voltage is produced that is logarithmically proportional to the ratio of 
the oxygen concentration on the reference side of the cell, ambient air, and the oxygen 
concentration on the other side of the cell, the sample gas. 

Since the electrochemical cell voltage is also dependent on the cell temperature, the cell 
temperature is maintained at a constant level using an electrically heated furnace. Furnace 
temperature is sensed using a platinum RTD and controlled using a proportional temperature 
controller located in the control unit. 

II. SPECIFICATIONS 

Ranges 0 to 10% 
0 to 25% 

Detection Limits 
minimum 0.01% 
maximum 25% 

Response Time 3sec 

Zero Drift, 24 hr +1- 0.2% 
Span Drift, 24 hr +1- 0.2% 

Precision +/-0.1% 

Linearity +1- 1% 

Noise 0.05 RMS 

Sample flow rate 0.5-2 1/min 

Interferences None 

7.4.1 



SULFUR DIOXIDE ANALYZER 
PRINCIPLE OF OPERATION and SPECIFICATIONS 

THERMO ELECTRON 

Model Number: 40 

I. PRINCIPLES of OPERATION 

The Thermo Electron sulfur dioxide analyzer is based upon the measurement of the 
fluorescence of S02 produced by its absorption of ultraviolet radiation. Sample gas is drawn 
into a ch~mber where the sample is exposed to a pulsating ultraviolet radiation with a 
wavelength' in the range 230 nm to 190 nm. Ultraviolet radiation is produced using a light 
source that is focused through a narrow bandpass filter into the fluorescencent chamber. S02 
molecules are excited by the radiation pulses. The excited S02 decays back to its natural 
ground state between pulses giving off a characteristic fluorescence. The intensity of the 
fluorescence is directly proportional to the concentration of sulfur dioxide. A second optical 
filter allows only the fluorescence radiation to pass through and fall on a photomultiplier tube. 
Electronic signal processing converts the photomultiplier signal to a voltage response which is 
directly proportional to the concentration of sulfur dioxide. 

II. SPECIFICATIONS 

Ranges 

Detection Limits 
minimum 
maximum 

Response Time 

Zero Drift, 2 hr 
Span Drift, 2 hr 

Accuracy 

Linearity 

Noise 

Sample flow rate 

Interferences 

0 to 50 PPM, 0 to 100 PPM, 0 to 500 PPM, 
0 to 1000 PPM, 0 to 5000 PPM 

1.0 PPM 
5000 PPM 

5sec 

+1- 1% 
+1- 1% 

+1- 0.5% 

+1- 1% 

24 hr 
24 hr 

+1- 2% 
+1- 2% 

0.5 PPM, 0 to 50 PPM range 

0.5- 2 1/min 

Negligible 

7.4.2 



OXIDES OF NITROGEN ANALYZER 
PRINCIPLE OF OPERATION and SPECIFICATIONS 

THERMO ENVIRONMENTAL INSTRUMENTS 

Model Number : l4A 

I. PRINCIPLES of OPERATION 

The model14A NO-N02-NOX analyzer utilizes the principle of chemiluminescence for the 
detection of nitrogen oxides. The analyzer consists of a photomultiplier, ozone generator, 
reaction c~amber, N02 to NO converter, and associated plumbing and electronics. 

' 
Sample gas is blended with 03 in a reaction chamber. The gas-phase reaction of NO and 

03 produce a characteristic luminescence with an intensity linearly proportional to the 
concentration of NO. Chemiluminescence from the reaction is monitored through an optical 
filter using a highly sensitive photomutiplier. The filter photomultiplier combination responds 
to light in a narrow wavelength band unique to the NO and 03 reaction. In order to measure 
NOX, NO plus N02, the sample gas is diverted through a N02 to NO converter before 
entering the reaction chamber. The resulting chemiluminescent response is linearly 
proportional to the NOX concentration of the sample gas. 

Ozone for the reaction is produced using an ozone generator. The generator uses a high 
energy electric arc discharge and dry ambient air to produce ozone. 

II. SPECIFICATIONS 

Ranges 0 to 0.01 PPM Detection Limit 
0 to 0.025 PPM Minimum 0.001 PPM 
0 to 0.1 PPM Maximum 2500 PPM 
0 to 0.25 PPM 
0 to 1.0 PPM Response Time 1 sec 
0 to 10 PPM 
0 to 100 PPM 
0 to 1000 PPM 

Linearity +1- 1% 

0 to 2500 PPM Noise 0.05 RMS 

12 hr Zero Drift : < 12% Precision +1- 1.0 PPM 
12 hr Span Drift : < 12% 

Sample flow rate 0.5- 2 1/min 

Interferences : Negligible interference from H20, carbon and sulfur compounds 

7.4.3 



CARBON MONOXIDE ANALYZER 
PRINCIPLE OF OPERATION and SPECIFICATIONS 

THERMO ENVIRONMENTAL INSTRUMENTS 

Model Number : 48 

I. PRINCIPLES of OPERATION 

The model 48 CO analyzer utilizes non-dispersive infrared (NDIR) detection of CO 
enhanced by gas filter correlation (GFC). The analyzer consists of an optical bench, Gas filter 
chopper, infrared (IR) source, IR detector, and associated electronics. 

Sample kas is passed through an optical White Cell in which a beam of IR radiation passes. 
The White Cell provides a long beam path length in a relatively small cell by utilizing optical 
mirrors to produce multiple passes of theIR beam through the cell. IRradiation is produced 
using a wire wound resistor that is heated by passing a regulated DC voltage through the 
resistor causing it to radiate in the IR range. The radiation is passed through a gas filter 
chopper and a narrow bandpass interference filter before entering the White cell. As the IR 
beam passes through the cell, CO molecules absorb the IR proportional to the concentration of 
CO in the sample. The remaining IR exits the cell and is measured by an IR detector. 

Interference from gases in the sample that absorb IR at the same wavelengths as CO are 
eliminated using GFC. GFC utilizes a correlation wheel consisting of two optical cells, one 
filled with CO and the other filled with N2. The wheel, positioned in theIR beam path before 
it enters the White Cell, is rotated by a synchronous motor. TheIR beam passes alternately 
through the CO and N2 cel1s of the wheel. The CO filter acts to produce a reference beam 
which can not be further absorbed by CO in the sample cell. The N2 filter is transparent to IR 
radiation and produces a measure beam which can be absorbed by CO in the sample cell. The 
chopped detector signal is modulated by the alternation between the two gas filters with an 
amplitude related to the concentration of CO in the sample cell. Other gases do not cause 
detector signal modulation since they absorb the reference and measure beams equally. 

II. SPECIFICATIONS 

Ranges 0 to 1 PPM Detection Limit 
0 to 2 PPM Minimum 0.10 PPM 
0 to 5 PPM Maximum 1000 PPM 
0 to 10 PPM 
0 to 20 PPM Response Time 1 min 
0 to 50 PPM 
0 to 100 PPM Linearity +1- 1% 
0 to 200 PPM 
0 to 500 PPM Noise 0.05 RMS 
0 to 1000 PPM 

24 hr Zero Drift : +I- 0.2 PPM Precision +1- 0.1 PPM 
24 hr Span Drift: +I- 1% full scale 

Sample flow rate 0.5-2 1/min 

Interferences Negligible interference from H20 and C02 

7.4.4 



HYDROCARBON ANALYZER 
PRINCIPLE OF OPERATION and SPECIFICATIONS 

BECKMAN 

Model Number : 400 

. I. PRINCIPLES of OPERATION 

The analyzer utilizes the flame ionization method of detection. The sensor is a burner 
where a regulated flow of sample gas passes through a flame sustained by regulated flows of a 
fuel gas and air. Within the flame, the hydrocarbon components of the sample stream undergo 
a complex 'ionization that produces electrons and positive ions. Polarized electrodes collect 
these ions, causing current to flow through an electronic measuring circuit. The ionization 
current is proportional to the rate at which carbon atoms enter the burner, and is therefore a 
measure of the concentration of hydrocarbon in the original sample. 

To ensure stable, drift-free operation, particularly in high-sensitivity applications, an 
internal temperature controller maintains the analyzer interior at a constant 120 F. In order to 
minimize system response time, an internal sample-bypass feature provides high-velocity 
sample flow through the analyzer. 

Both speed and magnitude of analyzer response are affected by the type of hydrocarbon in 
the sample. Magnitude of response to an atom of carbon depends on the chemical environment 
of the atom in the molecule. The characteristic response of a given type of atom is expressed 
as the "effective carbon number". This number for a particular carbon atom is defined as the 
ratio between the instrument response caused by the atom and the response caused by an 
aliphatic carbon atom. Although the instrument does not respond directly to atoms other than 
carbon, the presence of certain other atoms does change the response to carbon. 

II. SPECIFICATIONS 

Ranges 0 to 1 PPM, 0 to 10 PPM, 
0 to 100 PPM, 0 to 1000 PPM 

Detection Limits 
minimum 0.01 PPM CH4 
maximum 2% CH4 

Response Time 90% CH4 within 0.5 sec 

Zero Drift, 24 hr +1- 1% 
Span Drift, 24 hr +1- 1% 

Precision +1- 1% 

Linearity +1- 1% 

Sample flow rate 0.3 - 3 1/min 

Interferences None 

7.4.5 


