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1.0 IlYTBODUCTIOlD 

1.1 BOMURY 

The U.S. mvironmental Protection Agency (EPA), Office of 
Air Quality Planning and Standards (OAQPS), Raiseion Inventory 
Branch (EIB) is responsible for developing and maintaining air 
pollution emission factors for industrial processes. EIB, in 
collaboration with the Brick Institute of America, is currently 
studying the brick manufacturing industry. The purpose of this 
study is to develop emission factors for the coal-fired kiln 
operations used by brick manufacturing facilities. 
Ueasurement Branch (EMB) of OAQPS coordinated the emission 
measurement activities at this plant. ETS Incorporated (ETS, 
Inc.) conducted the ambient and source measurements. Midwest 
Research Institute, Inc. (HRI) collected samples of the process 
materials and obtained process data during testing. 

General Shale Brick Plant located in Johnson City, Tennessee to 
be representative of this type of brick manufacturing operation. 
Three areas of the manufacturing facility were tested; 1) the raw 
material crushing and screening operations; 2) the kiln dryer 
zone; and 3) the kiln combustion zone. A facility site plan 
showing the layout of the operation and the sampling locations is 
presented in Figure 1.1-1. 

July 31, 1993. Air sampling at the crushing and screening 
operations for particulate matter (PM) and particulate matter 
less than or equal to ten microns (PM,,) was performed at the 
baghouse outlet. In addition, background ambient air sampling 
for PM and PM,, was conducted around the crushing, screening and 
storage building. The source and ambient testing were both 
executed on July 27, 1993. Process materials from the grinding 
and screening operations along with the baghouse catch were 
sampled and analyzed for moisture content and particle size. 

exhaust stack and the kiln combustion exhaust stack. 
exhaust stack was sampled for methane, ethane and total 
hydrocarbons on July 20 ,  1993. The kiln exhaust stack was 
sampled for the following pollutants: 

The mission 

EPAfEIB and the Brick Institute of America considered the 

The test program was conducted from July 27, 1993 through 

Source sampling at the kiln was performed on both the dryer 
The dryer 

1 
a 
I 

B 
I 
1 
:I 
1 #  I I 

t 
1 
# 
I 
M 
d 

methanefethane; 
total hydrocarbons; 
PM, PM,, condensible particulate matter (CPM); 
multiple metals; 
hydrogen fluoride (HF); 
nitrogen oxides (NO,) ; 
carbon monoxide (CO) 
volatile organic compounds (VOC); 
semivolatile organic compounds (SVOC). 
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TABLE 1.1-1: Targeted Metals for Johnson City Brick (Johnson 
City, Tennessee) 

The sampling was conducted from July 29 through July 31, 1993. 
Table 1.1-1 identifies the metals targeted for measurement. The 
VOC and SVOC compounds targeted for measurement in this test 
program are presented in Tables 1.1-2 and 1.1-3, respectively. b 

dl 
a 
8 
8 
B 
d 
d 
I! 
# 
B 
P 
B 
b 
d 
lil 3 

METAL 

antimony 
arsenic 
beryllium 
cadmium 
chr om i um 
lead 

manganese 
mercury 
nickel 

phosphorus 
selenium 



I 

TABLE 1.1-2: Targeted Volatile Compounds 

COMPOUND (VALIDATED') COMPOUND (NOT VALIDATED~) 

chloromethane 
bromomethane 
methylene chloride 

acetone' 
carbon disulfide 
2-butanone 

chloroform l,l,l-trichloroethane 
trichlorofluoromethane' vinyl acetate 
carbon tetrachloride 2-hexanone. 
trichloroethene' toluene 
benzene ethylbenzene 
tstrachloroethene styrene 

o-xylene 
m-/p-xylene 

' Validated Analytical Method : Not a Validated Analytical Method 
Not a l i s ted  HAP. 

TABLE 1.1-3: Targeted Semivolatile Compounds 

COMPOUND (VALIDATED') COMPOUND (NOT VALIDATED~ ) 

phenol 
naphthalene 

2-methylphenol' 
dimethylphthalate 
dibenzofuran 
di-n-butylphthalate' 
bis(2-ethy1hexy)phthalate 

' Validated Analytical Method 5 Not a Validated Analytical Method 
Not a l i s ted  HAP. 
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1.2 TEST PROGRAM PERSONNEL 

The key personnel who coordinated the test program and their 
phone numbers are: 

ETS, Inc., Project Manager, Ted Handel 703/265-0004 
EIB Technical Coordinator, Ron Myers 919/541-5407 
EMB Field Test Coordinator, John Brown 919/541-0200 
General Shale Contact, Dave McNees 615/282-4661 
MRI Process Monitor, Bryan Schrager 919/677-0249 
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2.0 PROCESS DBSCRIPTION AND SAMPLING LOCATIONS 

The Johnson City Brick Plant is located in Johnson City, 
Tennessee and is also known as General Shale Plant Number 10. 
The plant encompasses approximately 100 acres and is adjacent to 
the General Shale mines No.1, No.12, and No.16. The Johnson City 
plant has an ahual manufacturing capacity of 60 million bricks 
from its two tunnel-type kilns. The plant uses coal as a primary 
fuel. Natural gas is used as a secondary fuel and is added to 
the preheater section of the kiln in order to increase combustion 
efficiency. Ten to twelve percent of the heat provided to the 
kiln is from natural gas. Natural gas addition is also used 
during a "flash" cycle which is employed to achieve a darker 
brick surface. This "flashing" cycle occurs for approximately 
one minute out of every three. 

Emissions from the following operations were studied: 

(1) 
(2) 
(3) 

raw material crushing and screening operations. 
brick drying process within the kiln. 
brick firing process within the kiln. 

2.1 Raw Material Crushing, Screening and Storage Operation 

and screening operation is given in Figure 2.1-1. 

area by dump truck where it is loaded into the primary crusher. 
The primary crusher consists of a single roll crusher where the 
large pieces of shale are initially broken apart. From the 
primary crusher, the crushed shale is transported via belt 
conveyor to the 384 pan grinder. From the pan grinder, the 
crushed shale is conveyed to a series of four 4I by 5 '  Leahy 
vibrating screens. The oversize material may be sent either back 
to the pan grinder or to a Pasco Claypactor. The Claypactor is a 
type of hammer mill which is used for final size reduction of the 
shale. 

A simplified process schematic for the raw material crushing 

The raw material (shale) is transported from the excavation 

The material exiting the Claypactor is conveyed back to 
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the Leahy vibrating screens. 
screen is conveyed into the storage bins via a reciprocating belt 
conveyor. This material is kept in the storage bins until it is 
loaded into the brick making operations. 

The undersized material from the 

Dust Ladenrd Air TO 
Bqhous. 

Dust Pick-Up Poinli VI. Dump Truck 

I A l &  A 1 . 1  
I Y - I  I ~ I u 

Dud Pick-Up 

k a h y  
CX5' 

Vibrating 

Undersire Material 

Figure 2.1-1: Schematic of the Crushing, Screening and Storage 
Operation. 

Background ambient measurements of PM and PM, were 
conducted outside the crushing and screening building. 
ambient sampling for PM and PM,, was performed using Hi-Vol 
sanplers to collect three sets of samples. The Hi-Vol sampling 
location was approximately 100 feet north of the crusher building 
overhead door as depicted in Figure 1.1-1 

operation were measured at the following locations: (1) the 
baghouse outlet gas duct; (2) the baghouse particulate catch. 

The PM and PM,, emissions of the crushing and screening 
building were measured at the baghouse outlet gas duct. 
access doors except the shale loading door were closed during 
sampling. 
for total mass. Figure 2.1-2 presents a schematic of the 

The 

Particulate emissions from the size reduction and screening 

All 

The discharge at the bottom of the baghouse was tested 
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baghouse duct sampling locations. In addition, process material 
was sampled at the crushing and screening building for sieve and 
moisture analyses. 

BAGHOUSE 

Floor Level 

Figure 2.1-2:  Schematic of Baghouse Ducting and Sampling 
Locations for Johnson City Brick Plant. 

2.2 Mixing and Extrusion Operation 

The sized shale granules are removed from the storage bins 
and transported on the mill room feed belt conveyor to the 
texture mixing area. The granules are off-loaded into two feed 
hoppers that service twin lines of brick extruding equipment. 
The extruding equipment for each line consists of a J.C. Steele 
pug sealer and a J.C. Steele extruder. 
with the shale granules in the extruders to form a thick paste. 
The paste is extruded in rectangular form and the bricks are then 
cut to size. The unfired bricks are then conveyed to a setter or 
'are hand set on the kiln cars. After setting, the bricks are 
transferred to the predryer. 

Water and sand are mixed 

7 



2.3 K i l n  operation 

Each kiln is separated into four sections: 
The johnson City plant has two tunnel kilns labeled A and B. 

(1) the predryer. 
(2) the dryer. 
(3) the combustion zone. 
(4) the cooling 'zone. 

Each kiln has two exhaust stacks. The dryer exhaust stack 
is located at the start of the dryer zone. It draws heated air 
from the cooling section located at the end of the tunnel kiln. 
A schematic of the sampling locations utilized at the dryer 
exhaust stack is presented in Figure 2.3-1. 

-1 30" I- 

36" I I 
J. I I 

I 

Figure  2.3-1: Schematic of Kiln A Dryer Exhaust Stack Sampling 
Locations. 
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The combustion zone exhaust stack is located at the 
beginning of the combustion zone and draws air through the 
combustion zone. 
24"  x 25". 
locations for the kiln combustion zone exhaust stack. 

The stack is rectangular in shape and measured 
Figure 2.3-2 displays a schematic of the Sampling 

Kiln A Roofl ine 

Figure 2.3-2: Schematic of Kiln A Combustion Zone Exhaust Stack 
Sampling Locations. 
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2.4 Pollution Control Description 

The air pollution control equipment at the Johnson City 
plant consists of a pulse-jet type baghouse that services the 
crushing, screening and storage building. The baghouse is a 
Wheelabrator-Frye Ultra-Jet Aire Filter No. 115/Model 108 that 
has the following operating parameters: 

-Gas Volume (acfm): 17,000 
.Gas Temperature: Ambient 
.Gas to Cloth Ratio: 8.02 
.Flange to Flange Pressure Drop (W.G.): 7-inches 
-Tubesheet Pressure Drop (W.G.): &inches 
*Number of Cells: 5 
*Number of Bags per Cell: 30 
-Bag-Type: 16-02. Polyester, Double-Density felt bags. 
.Bag-Dimensions: 6-inches I.D. by 108-inches long. 
-Cleaning Cycle: 75 seconds 
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3.0 SUMMARY AND DISCUBBION OF TEBT RESULTS 

3.1 Objectives and Test Matrix 

factors for the brick manufacturing industry. 

City Brick Plant were: 

The purpose of the test program is to develop emission 

The specific objectives of the test program for the Johnson 

(1) Measure the following emissions for the crushing, 
grinding, and storage operation: 

Particulate Matter 
PM,O 

(2) Measure the following emissions for the kiln at the 
dryer exhaust stack: 

m Total Hydrocarbons 
Methane 
Ethane 

(3) Measure the following emissions for the kiln at the 
brick-firing exhaust stack: 

m 

m 

m 

m 

m 

Particulate Matter 

Condensible Particulate Matter 
Multiple Metals 
Hydrogen Fluoride 
Carbon Monoxide 
Nitrogen Oxides 
Total Hydrocarbons 
Methane 
Ethane 
Volatile Organics 
Semivolatile Organics 

PMlO 

3.2 Test Matrix 

Table 3.2-1 presents an overview of the sampling and 
analytical matrix for measuring emissions from the Johnson City 
Brick Plant. A more detailed delineation of the source test 
program is contained in the field test log in Appendix A of this 
report. . 



TABLE 3.2-1: Overview of Test Program for Johnson City Brick 
Plant. 

Baghouse Outlet EPA Method 20lA PM/PM~O 01/21/93 

Outside of Crushing Ambient Hi-Vol Background PM, PM10 01/27/93 

storage Bldg. Grab Sieve, Moisture 

Baghouse Catch Grab PM 01/21/93 
Kiln A Dryer Stack EPA Methods 1-4 Velocity, Moisture, 01/28/93 

Kiln A Dryer Stack BPA Method 25A Total Eydrocarbons 07/28/93 

0 Screening Bldg. 

Gas Flowrate 

Kiln A Dryer Stack Modified Meth. 25A Methane/Ethane 01/28/93 

Kiln Combustion 
Exhaust 

Kiln Combustion 
Exhaust 

Kiln Combustion 

Kiln Combustion 

Kiln Combustion 

Exhaust 

Exhaust 

Exhaust 

Exhaust 

Exhaust 

Exhaust 

Exhaust 

Kiln Combustion 

Kiln Combustion 

Kiln Combustion 

Kiln Combustion 

Kiln Coal and 
Shale 

Method 0010 

Modified Meth. 25A 

EPA Method 25A 

EPA Method 26 

Method 0030 

EPA Method 29 

EPA Method 1E 

Modified Meth. 10 

Methods 20lA/202 

Grab 

Semivolatiles ' 

Methane/Ethane 

Total Hydrocarbons 

Eydrogen Fluoride 

Volatile organic 

Multiple Metals/PM 

Nitrogen Oxides 

Carbon Monoxide 

PM/PMlO and 

Elements, Ash, 

Compounds 

Condensible PM 

01/29-30/93 

01/29-30/93 

07/29-30/93 

01/30-31/93 

07/29-30/93 

07/30-31/93 

07/30-31/93 

07/30-31/93 

01/31/93 

01/21/93 
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3.3 Field Test Changes, Problems, and Comments 

3.3.1 pi In Combustion Exhaust Stack: 

3.3.3.1 Continuous Emissions Monitorinq: The 
continuous emissions monitorina for total hvdrocarbons revealed a 
steady decline in THC concentrations from tke first test run on 
July 29, 1993. However, the concentration of ethane and methane 
remained relatively consistent during this time period. The THC 
concentration measurements were continued beyond the three valid 
EPA Method 25A test runs to evaluate the trend in THC 
concentrations. It should be noted that the THC concentrations 
remained at a low level for the extended test period subsequent 
to the Method 2SA test runs. All Method 25A CEM data for the 
kiln combustion exhaust is contained in Appendix D.1.4 of this 
report. 

The oxygen CEM during test run 3 of Method 20lA/202 testing 
at the Kiln Combustion Exhaust (KCE-MZOZA/202-R3) exceeded the 
calibration drift limit of 3.0% as stated in 40 CFR 60 Appendix 
A. System calibration drift was 11.68% at the zero span for this 
run. However, the datum was adjusted to account for calibration 
drift. 

3.4 smmnary of Results 

3.4.1 Srushina. S creenina. and Storaae Ooeration SamDlinq 

3.4.1.1 Ambient SamDlinq: Ambient particulate sampling was 
conducted in order to determine background particulate 
concentrations surrounding the crushing and screening building. 
In order to determine particulate emission rates from the 
grinding building, it is important to have a measure of the 
particulate concentrations of the ambient air. Ambient PM and 
PM,, measurements were made at the crushing, grinding, and 
screening operation coinciding with source testing at the 
baghouse outlet for particulates. 
average PM and PM,, concentrations measured. The field and 
laboratory data for the ambient monitoring is contained in 
Appendix B.3. 

Table 3.4.1-1 presents the 
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TABLE 3.4.1-1: Summary of Ambient Hi-Vol Sampling for TSP and 
PM,, at the Johnson City Brick Plant. 

R u n 1  R u n 2  Run 3 Averaae 

m: 
Date 
Start Time 
End Time 

07/27/93 07/27/93 07/27/93 
07:41 10 : 45 14:12 
10:38 14106 17 : 08 

Average Plow - scfm 39.9 40.1 41.3 
TSP Conc. - ug/m’ 202.1 161.8 133.0 165.6 

E%, : 
Date 
Start Time 
End Time 

07/27/93 07/27/93 07/27/93 
07:28 10:37 14:OO 
10:25 13:55 17 : 04 

Average Flow - scfm 39.6 39.4 40.7 
PM,, Conc. - ug/m3 159.3 106.4 103.3 123.0 

Percentaae PHlo 78.8 65.8 77.7 74.1 

3.4.1.2 Particulate and PM,, Emissions at the Baahouse 
Outlet: Sampling for total filterable particulate and 10 micron 
or smaller particulate was conducted using EPA Method 20lA. The 
total particulate emissions, including TSP and PM,,, averaged 
0.00345 grains per d r y  standard cubic feet (gr/dscf) with a range 
of 0.00164 to 0.00444 gr/dscf. The PM,, emissions averaged 
0.00237 gr/dscf with a range of 0.00123 to 0.00352 gr/dscf. On 
average, PM,, constituted 71% of the total particulate matter. 
The PM,, percentage of total particulate for Run 3, 49.9%, is 
anomalous compared to the first two runs. 
a summary of the Method 201A test program. Detailed data and 
results for each Method 201A test run are contained in Appendix 
B. 1. 

Table 3.4.1-2 presents 

In addition to the PM measured during the Method 20lA 
testing at the baghouse outlet stack, the PM of the baghouse 
catch was sampled. The results from this testing are contained 
in Appendix B . 2 .  
by combining the total PM from the Method 201A testing and the 
particulate measured from the baghouse catch. 

The total particulate loading may be estimated 
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3.4.1-2: SUmUIary of Baghouse Outlet Particulate Emissions 

RUN I.D. BO-M2OlA-Rl 
DATE 07/27/93 
TIUE STARTED 09:04 

10:17 TIUE ENDED 

@AUPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test T i m e  - min 
% Isokinetics 
D50 

GAS PARAMETERS 

Gas Temperature - OF 
oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 
PMlO EMISSIONS 

Concentration - gr/dscf 
Mama Rate - lb/hr 
PM> 1 O u  EMISSIONS 

concentration - gr/dscf 
Mass Rate - lb/hr 
TOTAL PM 

Concentration - gr/dscf 
Mass Rate - lb/hr 
PERCENT AS PMlo 

29.664 
29.363 

66 
103.9 
9.71 

76.1 
20.8 
0.1 
1.76 

51.28 
19401 
18418 

3.523-03 
0.556 

9. ME-04 
0.145 

4.44E-03 
0.700 

79.4 

8 o - x z O l A - R Z  
07/27/93 

10:55 
12:18 

37.423 
35.918 

81 
108.6 
9.63 

81.0 
20.8 
0.1 
2.91 

49.93 
18887 
17559 

1.36E-03 
0.205 

2.763-04 
0.042 

1.643-03 
0.247 

83.1 

BO-ll2OlA-R3 
07 /2 1 /93 

13105 
14136 

42.414 
40.152 

90 
99.3 
9.54 

86.8 
20.8 
0.1 

3.51 

46.37 
17540 
16034 

1.23E-03 
0.168 

1.233-03 
0.169 

2.463-03 
0.338 

49.9 

AVERAGE 

36.039 
34.758 
78.0 
101.6 
9.62 

81.4 
20.8 
0.1 
2.6 

48.83 
18471 
17226 

2 -373-03 
0.362 

1.07E-03 
0.157 

3.453-03 
0.519 

70.8 
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3.4.1.3 process SamDlinq: Process samples of the shale and 
clay were collected from the crushing and screening operations 
and analyzed for sieve and moisture analyses. Table 3.4.1-3 
contains a summary of the sieve analyses. Additional information 
regarding the sieve and moisture analyses is contained in 
Appendix B . 3 .  The sieve analysis was consistent for two of the 
three samples. 
overall smaller mean particulate diameter. The two consistent 
samples had an average of 60.1% particles less than 1 8  mesh or 
1000 microns. The third sample contained 73.6% particles less 
than 18 mesh. The third sample contained a larger percentage of 
smaller particles down to 35 mesh or 500 microns. The two 
consistent samples averaged 42.9% while the third sample 
contained 54 .4% particles less than 35 mesh. The composition of 
particles less than 6 0  mesh is comparable for all three samples. 
moisture analyses for the three samples ranged from 8.11% to 
10.81%. 

The third sample sieve analysis revealed an 

TABLE 3.4.1-3: Summary of Results for Sieve Analysis from Process 
Samples Collected at the Crushing and Screening 
Operation. 

RUN 1 RUN 2 RUN 3 
SIZE Percent Percent Percent 

MESH SIZE (Microns ) Less Than Less Than Less Than 

18 Mesh Sample 1000 58 .47  61 .82  73.56 
20  Mesh Sample 850 43 .45  56 .80  68 .73  
25 Mesh Sample 710 48 .67  51 .94  63 .60  
30 Mesh Sample 600 44 .82  4 7 . 9 1  58 .82  
35 Mesh Sample 500 41 .67  44.07 54 .39  
60 Mesh Sample 250 30.36 32 .05  37 * 75 
80 Mesh Sample 180 26 .45  27 .77  30 .90  
100 Mesh Sample 150 24 .82  2 6 . 2 0  27.53 
200 Mesh Sample 75 16.24 18 .42  16 .70  

3.4.2 

3 . 4 . 2 . 1  Total Hvdrocarbons. Methane, and Ethane Emissions: 

Kiln A Drver Stack Samolinq 

Total hydrocarbon (THC) emissions were monitored instrumentally 
in accordance with procedures outlined in the Code of Federal 
Reaulations. Title 40. Part 60 ( 4 0  CPR 601. ADDendix A, Method 
25A. EPA Methods 2 through 4 were conducted simultaneously with 
the Method 25A testing for flue gas flowrate determination. . 
Methane and ethane were measured instrumentally by modifying the 
Method 25A sampling system. An activated charcoal filter was 
utilized to remove all hydrocarbons except methane and ethane 
from the gas sample prior to instrumental analysis. The methane 
and ethane concentrations were measured immediately before the 
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Method 25A test runs. Although the methane and ethane 
concentrations were not measured simultaneously with the THC 
concentrations, the two measurements are compared to determine 
the concentration of total gaseous non-methane organics (TGNMO). 
The three test runs measured consistent concentrations of THC and 
methane and ethane, averaging 0.324 lb/hr (as carbon) and 0.15 
lb/hr (as carbon), respectively. Using the THC and 
methane/ethane emissions for each of the three test runs, the 
average TGNMO mass emissions equal 0.173 lb/hr (as carbon). 
Table 3.4.2-1 presents a summary of the THC, Methane and Ethane 
test results. Detailed data for the velocity and flowrate 
measurements are contained in Appendix C.l. The continuous 
emissions monitoring data for the Method 25A and Modified Method 
25A testing are contained in Appendix C.3. 

d 
ll 
# 

# 
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TABLg 3.4.2-1: Summary of K i l n  A D r y e r  Exhaust Total  
Hydrocarbons, Methane, and Ethane Emissions 

RUN I .D.  
DATE 

BD-m4-Rl KAD-m-4-Rz KAD-Hl4-R3  
07/28/93 07/28/93 07/28/93 

TIME STARTED 
TIME ENDED 

SAMPLING PRRAXE TERS 

Metered Volume - dcf 
Corrected Volume  - dscf 
Total  T e s t  Time - min 

GAS P M T E R  S 

Gas Temperature - OF 
Oxygen - 0 

moisture - % 
Carbon Dioxide - 0 

GAS FLOWRATE 

Velocity - f t / s e c  
Actual Volume - acfm 
Standard Volume - dscfm 

C EMISSIONS 

Conc. - ppmv (as Propane) 
Conc. - ppmdv (as Propane) 

1 1 t o 5  12t40 14x15 
12105 

35.484 
33.403 

60 

145.3 
19.4 
0.1 
6.69 

60.16 
17720 
14483 

3.72 
3.99 

Conc. - e d v  (as Carbon) ' 11.96 
Mass Rate - lb /hr  (as Carbon) 0.324 

PTIiANE AND ETHANE EMISSIONS' 

Conc. - ppmdv (as Propane) 2.28 
Conc. - ppnwv (as Propane) 2.13 

Conc. - p p d v  (as Carbon) 6.85 
Mass R a t e  - lb/hr (as Carbon) 0.186 

TOM0 EHISSIONS 

Mass Rate - lb/hr (as Carbon) 0.138 

~~ 

Ut40 15r15 

35.162 
32.583 

60 

143.5 
18.8 
0.8 
6.10 

60.46 
17806 
14689 

3.58 
3.81 

11.44 
0.314 

1.62 
1.73 
5.18 

0.142 

0.172 

36.160 
33.363 

60 

148.0 
18.7 
0.8 
6.84 

60.49 
17817 
14474 

3.82 
4.10 
12.30 
0.333 

1.42 
1.52 
4.57 
0.124 

0.209 

AVERAGE 

35.602 
33.116 

60 

145.6 
19.0 
0.6 
6.54 

60.37 
17781 
14549 

3.71 
3.97 
11.90 
0.324 

1.72 
1.84 
5.53 
0.150 

0.173 

Xethane/Ethane emissions are based on a 14-minute test conducted 
h d i a t e l y  prior t o  each THC test run. 

- = =  
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3.4.3 

3.4.3.1 PM, PM,,. and CPM Emissions: Particulate emissions 

Kiln Combustion Exhaust Stack SamDlinq 

were measured at the kiln combustion exhaust stack using a 
combined Method 201A/202 approach to determine total filterable 
particulate, particulate less than 10 microns, and condensible 
particulate matter. In addition, total particulate was measured 
in combination with multiple metals using EPA Method 29. 

The total particulate matter measured during Method 29 
testing averaged 0.1253 gr/dscf at a mass emission rate of 4.67 
lb/hr.  
concentrations. Table 3.4.3-2 presents a summary of the Method 
29 test program. More detailed data and results for each 
individual test run is contained in Appendix D.1.2 of this 
report. 

The PM,, emissions measured during EPA Method 201A/202 
testing averaged 0.085 gr/dscf at a mass emission rate of 3.14 
lb/hr. 
p measured during the testing averaged 4.27 lb/hr. The 
condensible particulate matter (CPM) was measured utilizing 
Method 202. 
rate of 0.96 lb/hr. The CPM averaged 20.7% of total particulate 
emissions for the kiln combustion exhaust stack. Table 3.4.3-1 
contains a summary of the Method 20lA/202 test program which is 
presented in detail in Appendix D.l.l. 

All three runs measured relatively consistent particulate 

The combined PM,, and particulate matter greater than 10 

The CPM averaged 0.026 gr/dscf at a mass emission 
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TABLg 3.4.3-1: Summary of the Kiln Combustion Exhaust PM, PMlo, 
and CPM Emissions 

RUN I .D. ~ - I Q . O l A / Z O Z - R l  ~-XZOlA/202-W. 1[Lg-UZOlA/202-R3 AVERAGE 
DATE 
TIME STARTED 
TIME ENDED 

SAMPLING PARAKETERS 

Metered Volume - dcf 
Corrected Volume  - dscf 
Total T e s t  Time - min 
Z Isokinetics 
D50 

GAS PARAKETERS 

Gas Temperature - OF 
Oxygen - 0 
Carbon Dioxide - % 
Moisture - Z 
GAS FLOWRATE 

Velocity - f t / s e c  
A c t u a l  Vo lume  - acfm 
Standard Volume  - decfm 

P M l O  EMISSIONS 

Concentration - gr/dscf 
Mass Rate - lb /hr  

PM* 10 MICRON EMISSIONS 

Concentration - gr/dscf 
Mass Rate - l b /h r  

CPM EMISSIONS 

Concentration - gr/dscf 
Mass Rate - l b /h r  

WAL PM EnISSIONS 

07/31/93 
11845 

07/31/93 07/31/93 
14:07 16:49 

13:29 15: 55 18:26 

41.126 44.103 36.054 38.590 
39.685 42.171 34.080 36.882 

9 4  100 81.0 87.5  
107.2 114.8 107.2 107 .2  

9.47 9 .52  9.39 9 . 4 3  

333.6 
13.12 

6.62 
10.25 

331.5 342.0 337.8 
13.04 12.01 12.57 

6 .58  6 . 4 1  6 .55  
9 .76  11.43 30.84 

28.83 26.70 29.44 29.13 
7208 6675 7359 7284 
4318 4030 4305 4311 

0.090 
3.323 

0.032 
1 . 1 7 1  

0.073 0.080 0 .085  
2.517 2.958 3.141 

0.044 0.036 0.034 
1.529 1.334 1.252 

0.024 0.042 0.028 0.026 
0.883 1 .454  1.026 0 .955  

Concentration - gr/dscf 0.145 0 .159  0.144 0.145 
Mass Rate - l b /h r  5.378 5.500 5.318 5.348 , 

3.4.3.2 Trace Metals Emissions: Trace metal sampling was 

Table 3.4.3-2 presents a summary of the trace metal 
performed together with total particulate sampling utilizing EPA 
Method 29. 
and total particulate test program. The trace metal emissions 
were in agreement within a factor of 2 of the mean from run to 
run. Samples were analyzed for antimony arsenic, beryllium 
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cadmium, chromium, lead, manganese, mercury, nickel, phosphorus, 
and selenium. 
detected in each of the sample runs. 
for each Method 29 test run is provided in Appendix D.1.2. 

Detectable quantities of all the metals were 
Detailed data and results 

3-4.3-2: Summary of the Kiln Combustion Exhaust Multiple 
Metals and Total Particulate Emissions 

RUN I.D. ICCE-lI29-Rl 
DATE 07/30/92 
TIKE STARTED 12:28 
TIME ENDED 14x44 

B A W L I N G  PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
T o t a l  T e s t  T h e  - min 
0 I sok ine t i c s  

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - 0 
Carbon Dioxide - 0 
Moisture - % 

GAS PZOWRATE 

Velocity - f t / s e c  
Actual  Vo lume  - acfm 
Standard Volume - decf 

PARTICULATE EMISSIONS 

Concentration - gr/decf 
Conc. - gr/dscf  @ 7% 02 
Mass Rate - lb /hr  

METALS EHISSIONS - lb/hr  

Antimony 
Arsenic 
B e r y l l i u m  
cadmium 
Chromium 
Lead 
Xanganeae 
Mercury 
N i c k e l  
PhosDhorus 

73.243 
70.904 

120 
107.7 

334.0 
13.16 
6.53 
10.60 

28.83 
7208 
4294 

0.1199 
0.2153 
4.41 

KCE-lI29-RZ 
07/30/92 

15:12 
17:31 

74.772 
72.097 

120 
107.7 

336.5 
12.86 
6.34 
10.53 

29.40 
7349 
4368 

0.1229 
0.2124 
4.60 

8.743-05 
9.01E-04 
1.07E-04 
2.373-05 
5.16E-04 
6.2 7E-04 
3.llE-04 
6.03E-04 
1.12E-03 

KClt-w29-R3 
07/31/92 

09x05 
11x24 

72.554 
71.292 

120 
105.9 

336.0 
13.10 
6.62 
10.46 

29.49 
7373 
4392 

0.1330 
0.2370 
5.01 

9.67E-05 
9.21E-04 
1.09E-04 
1.433-05 
5.693-04 
5.08E-04 
3.10E-04 
6.69E-04 
1.30E-03 

AVERAGE 

73.523 
71.431 

120 
107.1 

335.5 
13.04 
6.49 
10.53 

29.24 
7310 
4351 

0.1253 
0.2216 
4.67 

9.653-05 
8.983-04 
1.OSE-04 
2.25E-05 
5.27E-04 
5.83E-04 
3.16E-04 
6.50E-04 

1.06E-04 
8.7lE-04 
9.943-05 
2.953-05 
4.973-04 
6.13E-04 
3.27E-04 
6.77E-04 
1.07E-03 
3.62E-03 

1.16E-03 
- . . - - . - 3.61E-03 3.84E-03 3.693-03 
2-983-03 2.893-03 3.41E-03 3.093-03 Selenium 
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3.4.3.3 NO" and CO Emissions: Nitrogen oxide and carbon 
monoxide emissions were monitored instrumentally during the EPA 
Method 29 multiple metals and total particulate testing. 
Nitrogen oxide emissions were measured in conjunction with EPA 
Method 7E. The NO, concentration averaged 154.03 ppmdv with a 
mass emission rate of 4 .80  lb/hr. Carbon monoxide emissions were 
measured utilizing a modified EPA Method 10 technique. The CO 
concentration average 322.92 ppmdv with a mass emission rate of 
6.13  lb/hr. Table 3.4 .3-3  presents a summary of the NO, and CO 
emissions. Detailed continuous emissions monitoring data is 
contained in Appendix D . 1 . 7 .  

TABLE 3.4.3-3r Summary of the Kiln Combustion Exhaust NO, and CO 
Emissions. 

RUN I.D. W-I49B/lO&XU W-WE/lOB-RZ XCB-X7B/lOB-R3 AVERAGE 
DATE 07/30/93 07/30/93 07/31/93 
TIME STARTED' 12:29 15:12 09: 05 
TIME ENDED 14: 44 17:31 11124 

GAS PARAMETERS+ 

Gas Temperature - OF 334.0 336.5 336.0 335.5 
Oxygen - 6 13.16 12..86 13.10 13.04 
Carbon Dioxide - % 6.53 6 .34  6.62 6 .50  
Moisture - 6 10.60  10.53 10.46 10.53 

GAS FLOWRATE* 

ve loc i ty  - ft/sec 28.83 29.40 29 .49  29 .24  
Actual Volume - acfm 7208 7349 7373 7310 
Standard Volume - dscfm 4294 4368 4392 4351 

CO EMISSIONS 

Concentration - ppmdv 318.26 326.21 324.30 322.92 
Uass Rate - lb/hr 5 .96  6 . 2 1  6 . 2 1  6 . 1 3  

NOX EWISSIONS 
Concentration - p p d v  160.36 145.17 156.55 154.03 
Mass Rate - Ib/hr (as NO2) 4 .93  4 .54  4 . 9 3  4.80 

C a s  parameters and gas flowrate data were taken from EPA Method 29 
t e s t i n g  which w a s  conducted concurrently. 
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3.4.3.4 pv droaen Fluoride Emissions: Hydrogen fluoride 
sampling was conducted using EPA Method 26. The concentration of 
hydrogen fluoride averaged 110.1 ppmdv @ 7% O2 at a mass emission 
rate of 0.85 lb/hr. The hydrogen fluoride emissions were 
consistent for two of the three test runs. The third run of the 
Method 26 testing (KCE-M26-R3) measured a hydrogen fluoride 
concentration greater than 2 times that of the next highest HF 
measurement. Table 3.4.3-4 displays the results of the hydrogen 
fluoride testing. Detailed hydrogen fluoride sampling data and 
analytical results are contained in Appendices D.2.3 and D.3.3, 
respectively. 

TABLg 3.4.3-4: Data and Results for Kiln Combustion Exhaust ~ ~ 

Hydrogen Fluoride Testing. * 
RUN NUMBER 
DATE 
START TIME 

- 4 6 - R l  m-BIZ6-W 
07/30/93 07/30/93 

12:28 15: 12 

SAMPLING DATA 

I n i t i a l  Meter Volume - 1 934.790 
Final  Meter Volume  - 1 1175.070 
N e t  Meter Volume - 1 240.280 
Average Meter ~emp.  - F 112.1 
Barometric Pres. - in.Hg 29.97 
Avg. Meter Pres. - in.W.C. 2.4 
Meter Cal. Factor  - Gamma 0.9985 
Corr. Meter Volume  - dscf 7.875 
Oxygen - 0dv* 13.16 

GAS PLOWRATE DATA* 

Velocity - f t / s e c  28.83 
Actual Volume  - acfm 7208 
Standard Volume - dscfm 4294 

LABORATQRY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 73.0 
Fluoride-Conc. - mg/liter 74.0 

Pp EMISSIONS 

Concentration - ppmdv 30.672 

Mass Rate - lb/hr 0.410 
Cone. - p p d v  @ 70 02 55.082 

1175.340 
1415.970 
240.630 
116.6 
29.97 
2.4 

0.9985 
7.825 
12.86  

29.40 
7349 
4368 

68.0 
106.0 

41.188 
71.208 
0.561 

ICB-H26-R3 
01/31/93 

09: 05 
11:24 

1420.070 
1664.410 
244.340 
106.5 
30.00 
2.4 

0.9985 
8.096 
13.10 

29.49 
7373 
4392 

80.0 
259.0 

114.439 
203.935 
1.566 

AVERAGE 

1176.733 
1418.483 
241.750 
111.8 
29.98 
2.4 

' 7.932 
13.04 

29.24 
7310 
4351 

73.7 
146.3 

62.099 
110.075 
0.846 

Gas f lowrate  and oxygen content  da t a  were taken from EPA Method 29 
t e s t i n a  which was conducted concurrentlv.  
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3.4.3.5 30ta1 HV drocarbons, Methane, and Ethane missions: 
Total hvdrocarbon (THC) emissions were monitored 

instrumentaliy in accordance with procedures outlined in EPA 
Method 25A. Methane and ethane were measured instrumentally by 
modifying the Method 25A sampling system. 
filter was utilized to remove all hydrocarbons except methane and 
ethane. The methane and ethane concentrations were meamred 
before and after each of the Method 25A test runs. Although the 
methane and ethane concentrations were not measured 
simultaneously with the THC concentrations, the two measurements 
are compared to determine the concentration of total gaseous non- 
methane organics (TGNMO). Table 3.4.3-5 presents the results of 
the THC, methane and ethane emissions testing. 

testing. The first Method 25A test run (KCE-M25A-R1) measured an 
average mass rate of 1.21 lb/hr reported as carbon. 
and third runs (KCE-M25A-R2 and KCE-M25A-R3) averaged 0 . 6 8  lb/hr 
and 0.36 lb/hr (as carbon), respectively. However, the 
concentration of ethane and methane remained relatively constant 
during the testing, averaging a mass emission rate of 0.55 lb/hr 
(as carbon). The average TGNMO mass emission rate was 0.4 lb/hr. 

An activated charcoal 

The THC emissions steadily declined during the Method 25A 

The second 

The THC concentration measurements were continued beyond the 
three valid EPA Method 25A test runs to evaluate the trend in THC 
concentrations. 
contained in Appendix D.1.4. 

All continuous emissions monitoring data are 
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TABLE 3.4.3-5: Summary of the Kiln Combustion Exhaust THC and 
Methane and Ethane Emissions. 

RUN I.D. ~~ 

DATE 
TIME STARTED 
TIKE ENDED 

GAS PARAHE mRS* 

Gas Temperature - OF 
Oxygen - b 

Uoieture - b 
Carbon Dioxide - % 

=-&?SA-RI IcCE-UZSA-L-Rz =-H25A-R3 
01/29/93 07/29/93 07/29/93 

08; 48 11: 38 14 t 26 
10 t 48 13:38 1 5 ~ 2 6  

327.5 327.5 336.1 
15.9 15.9 14.1 

4.5 4.5 5.6 
9.58 . 9.58 8.36 

GAS PLOWRATE* 

Velocity - ft/sec 29.52 29.52 28.79 
Actual Volume - acfm 7381 7381 7198 
S t a n d u d  V o l ~ m a  - decfm 4480 4488 4388 

.THC EMISSI ONS 

Conc. - ppmxnr (as Propane) 43.50 24.45 13.27 
Conc. - p p d v  (as Propane) 48.11 27.04 14.48 

Mass Rate - lb/hr (ae Carbon) 1 . 2 1  0.68 0.36 
Conc. - ppmdv (am Carbon) 144.33 81.12 43.44 

UET"E/ETHANE EMISSIONS** 

Conc. - ppwv (as Propane) 20.98 18.11 20.39 
Conc. - ppmdv (as Propane) 23.20 20.03 22.25 
Cone. - ppmdv (as Carbon) 69.61 60.09 66.75 
Uaea Rate - lb/hr (as carbon) 0.584 0.504 0.548 

TCNMO EMISSIONS 

Uase Rate - l b /h r  (as Carbon) 0.626 0.176 _---- 

AVERAGE 

330.4 
15.5 

4.9 
9.17 

29.28 
7198 
4455 

27.01 
29.88 
89.63 

0.75 

19.83 
21.83 
65.48 
0.545 

0.401 

Oae parameters and gas f lowrate  data are takan.from KCE-U0010-Rl for 

** Uethane/Ethane emissione are ca lcu la ted  from t h e  average of two 14-minute 
U25A runs 1 a d  2 Md KCE-M0010-R2 for U25A run 3. 

tests; one conducted p r i o r  t o  and one conducted after each of t h e  
individual  W5A t e a t  runs. 
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3.4.3.6 VOC Emissions: Volatile organic compounds (VOC) 
emissions were sampled using Method 0030 targeting the compounds 
identified in Table 1.1-2. In addition, the samples were 
analyzed for the Method 8240, Table 2 list of volatile compounds. 
Detectable quantities of bromomethane, methylene chloride, 
trichlorofluoromethane, l,l,l-trichloroethane, ethylbenzene, m- 
/p-xylene, and o-xylene were found in one or more of the sample 
runs. Table 3.4.3-6 contains a sumrnary of the detailed 
information contained in Appendix D.1.5. 

!TABLE 3.4.3-6: Summary of the Kiln Combustion Exhaust Stack 
Targeted VOC Emissions. 

~ 

RUN I.D. I[cg-W0030-Rl KCE-MO03O-Rz --xO030-R3 AVERAGE1 
DATE 07/29/93 07/29/93 07/29/93 
START TIHE 09x23 14: 12 08: 15 
END TIHE 12:50 17:49 llr33 

WLLUTANT CONCENTRATION - lb/hr 
Chloromathane 
Bromomethane 
Trichlorofluoromethane 
Carbon disulfide 
Acetone 
Methylene chloride 
Chloroform 
Vinyl acetate 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
Trichloroethene 
Toluene 
Tetrachloroethene 
2-Hexanone 
Ethylbenzene 
m-/p-Xylene 
o-Xylene 
Styrene 

6.853-04 
1.453-04 
4.543-05 

< 6.523-07 
6.093-03 
1.573-05 

< 6.523-07 
< 6.523-07 
* 1.893-03 
< 6.523-07 
< 6.523-07 
1.973-03 

< 6.523-07 
2.053-03 

< 6.523-07 
< 5.223-06 
1.773-04 
1.20E-03 
4.113-04 

< 6.523-07 

< 

* 

< 
< 

< 
< 

< 

< 
< 

< 

6.293-04 
1.563-04 
2.293-05 
2.213-05 
2.583-03 
0 . OOE+OO 
6.633-07 
6.633-07 
1.723-03 
6.633-07 
6.633-07 
1.87E-03 
6.633-07 
1.55E-03 
6.633-07 
5.523-06 
1.233-04 
7 - 943-04 
2-783-04 
6.63E-07 

* 

< 
< 

< 
< * 
< 

< 
< 

< - 

1.113-03 < 8.093-04 
1.69E-04 1.573-04 
1.993-04 8.903-05 
2.253-05 * 1.51E-05 
4.783-03 4.493-03 
O.OOE+OO 5.243-06 ~~~~~ 

6.603-07 < 6.583-07 
6.603-07 < 6.583-07 
1.343-03 1.653-03 
3.373-04 < 1.13E-04 
6.603-07 < 6.583-07 
1.843-03 1.893-03 
6.603-07 6.583-07 
1-333-03 1.643-03 
6.603-07 6.583-07 
5,503-06 < 5.413-06 
1.173-04 1.393-04 
6.073-04 8.663-04 
2.373-04 3.093-04 
6.603-07 < 6.58E-07 

1 The emission values for each run represent the average of t w o  pairs of 
VOST tube ~alyses. 
Mot detected. 

See Appendix D.1.5 for more detailed test results. 
~~ ~ ~ ~ ~ ~ ~ - ~ .  

* Detected but below the quantitation limit; quantity is estimated. 
D I 
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3.4.3.7 SVOC Emissions: semi-volatile compounds (SVOC) 
were sampled utilizing Method 0010 targeting phenol, naphthalene, 
2-methylphenol, dimethylphthalate, dibenzofuran, di-n- 
butylphthalate, and bis(2-ethylhexy1)phthalate. In addition, the 
samples were analyzed for the Method 8270, Table 2 list of semi- 
volatile compounds. 
naphthalene, di-n-butylphthalate, and bis(2-ethylhexy1)phthalate 
were found in one or more of the sample runs. 
presents a summary of the Method 0010 test program. 
data and results for the SVOC testing are contained in Appendix 

Detectable quantities of phenol, 
Il 
P 

If 
tl 

Table 3.4.3-7 
Detailed d D.1.6. 

3.4.3.8 Coal and Shale Testinq: Three samples of coal used 
to fire the kilns were collected and analyzed for moisture, ash 
content, carbon, hydrogen, sulfur, nitrogen, oxygen, and heat 
content (Btu/lb). In addition, shale samples were collected and 
analyzed for moisture and sulfur content. The data and results 
from the analyses are contained in Appendix E.O. 
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TABLE 3.4.3-7: Summary of the Kiln Combustion Exhaust Stack 
\ Targeted SVOC Emissions. 

RUN I.D. 
DATE 
TIWE STARTED 
TI= ENDED 

xcE-xoo1o-Rl xcE-xoo1o-Rz 1[cg-x0010-R3 AVERAGE 
7/29/93 7/29/93 7/30/93 

08:  43 
13:11 

SAMPLING PARAMETERS 

Xetered Volume - dcf 150.256 
Corrected Volume - decf 142.521 
Total Test Time - rnin 240 
e Isokinetics 103.6 

GAS PARAEIETERS 

Gas Temperature - OF 327.5 
oxygen - 0 15.9 
Carbon Dioxide - 0 4.5 
Moisture - 0 9.58 

GAS FLOWRATE 

velocity - ft/eec 29.52 
Actual Volume - acfm 7381 
Standard Volume - dscfm 4488 

SWIVOLATILE EMISSIONS Ilb/hrl 

VALIDATED COMPOUNDS 
Phenol O.OOE+OO 
Naphthalene 1.10E-04 

NOT VALIDATED COMPOUNDS 

2-Methylphenol < 1.3OE-05 < 
Dimethylphthalate < 4.46E-06 < 
Dibenzof uran 3.833-06 * 
Di-n-butylphthalate O.OOE+OO 
bis(2-Ethylhary1)phthalate O.OOE+OO 

' 14; 12 
16:42 

117.294 
109.693 

192 
101.9 

336.1 
14.7 
5.6 
8.36 

28.79 
7198 
4388 

3.15E-04 
0 . OOE+OO 

1.488-05 
5.563-06 < 
2.753-06 
O.OOE+OO 
1.88E-04 

11849 

120.078 129.209 
115.462 122.559 

192 208 
105.5 103.7 

332.8 332.1 
10.1 13.6 
9.6 6.6 ... 
7.99 8.64 

29.06 29.12 
7264 7281 
4461 4445 

3.933-04 2.36E-04 
2.713-05 4.563-05 

1.493-05 < 1.423-05 
5.72E-06 < 5.253-06 
4.913-06 * 2.75E-0b1 
O.OOE+OO O.OOE+OO 
8.08E-04 3.323-04 

< Not detected 
Detected but below the quantitation limit; quantity is estimated 

1 Average is composed of estimated values only; non-detected values 
are not included in the calculation of the average. 

c 
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4.0 SAMPLING AND ANALYTIC?& PROCEDURES FOR AMBIENT TESTING 

4.1. Ambient Particulate Matter IPM and PM,,I - Hi-Vol: 
Ambient sampling of PM was conducted in accordance with 40 CFR 50 
Appendix B. This method provides a measurement of the mass 
concentration of total suspended particulate matter in ambient 
air. Ambient sampling of PM,, was conducted in accordance with 
40 CFR 50 Appendix J. The Hi-Vol samplers were used to establish 
background PM and PM,, concentrations at the site. The samplers 
operate by drawing a measured quantity of air through a tared 
filter. 

4.2 SamDler Setuo and Calibration: The ambient Hi-Vol PM 
and Hi-Vol PM,, samplers were collected at the sampling site. 
The samplers were secured to level platforms at least 2 meters 
above the surrounding terrain. The platform at the grinding 
building inlet location was constructed using industrial 
scaffolding. The samplers were located on raised platforms with 
extensions such that they were separated by a minimum of 2 
meters. This assured separation minimized interference between 
the samplers. 

The Hi-Vol samplers were calibrated on site. The samplers 
were calibrated by measuring the pressure drop across a certified 
calibrated orifice plate attached to the sampler inlet. A flow 
rate versus pressure drop calibration curve was generated for 
each sampler. 

4.3 SamDler ODeration and Filter Recovery: A pre-tared, 
numbered quartz filter was attached to the inlet screen of each 
sampler. Using the generated calibration curves, each sampler 
was adjusted to a predetermined flow rate. The samplers were 
operated for three distinct tests, each lasting approximately 3 
hours. The sample times and flow rates were recorded in order to 
calculate the total air volume sampled. 

At the completion of the each test, the filter was 
recovered by carefully removing it from the inlet sampler screen 
and folding it, exposed side in, and placing it in a labeled 
envelope for later gravimetric analysis. Prior to weighing, the 
filter was conditioned to a controlled temperature and humidity 
for at least 24 hours. Filters were inspected for tears or 
pinholes which, if present, will cause the filter to be voided. 
Filters were weighed to the nearest 0.1 mg. 
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5.0 SAMPLING AND ANALYTICAL PROCEDURES FOR SOURCE TESTING 

5.1.1 Sampling and Traverse Point Determination - EPA 
Method 1 

EPA Method 1 procedures are used to determine suitability of test 
locations and to calculate the sampling and traverse points for 
each location. 
sampling location are provided in the following sections. 

The results of EPA Method 1 analysis for each 

5.1.1.1 SamDlina and Traverse Points for the Baahouse 
Outlet Stack: 
sampling and traverse points used at the baghouse outlet stack 
location. A total of 24 points (12 points for each of two ports) 
were utilized for all pollutant and gas flowrate measurements. 

Figure 5.1.1-1 presents a schematic of the 

5.1.1.2 SamDlina and Traverse Points for the Kiln A D m e r . .  
Stack: 
were utilized for all gas flowrate measurements at the Kiln Dryer 
Stack location. 
traverse points used to measure flue gas velocity, temperature, 
moisture. 

A total of 24 points (12 points for each of two ports) 

Figure 5.1.1-2 displays a schematic of the 

5.1.1.3 SamDlina and Traverse Points for the Kiln 
Combustion Exhaust Stack: A total of 24 points (6 for each of 4 
ports) were utilized for all pollutant and gas flowrate 
measurements at the kiln combustion exhaust stack location. 
Figure 5.1.1-3 presents a schematic of the sampling and traverse 
point locations. 
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I' 17.7 11.8 

5 . 25.0 
35.6 

7 64.4 
75.0 
82.3 

10 88.2 
1 1  93.3 
12 97.9 

DISTANCE FROM I 

4.0 1 
6.02 
8.50 

12.10 
21.90 
25.50 
27.98 
29.99 
31.72 
33.00 ' 

* Points moved 1-inch away from stack wall 

INSIDE STACK DIAMETER I 34 in 12.83 ft 

ULJWN~IK~AM 
DISTURBANCE 

Figure 5.1.1-1: Baghouse duct sampling and traverse point 
locations. 
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DISTANCE FROM 

inches 
1 .OD+ 

11.8 3.54 
17.7 5.22 
25.0 7.50 
35.6 10.58 
64.4 19.32 

DISTANCE UPSTREAM FROM 
DISTURBANCE 

8 75.0 22.50 
9 I 82.3 I 24.69 

68,5 in 2,3 D,A 

1 0  I 88l2 I 26.46 

DISTANCE DOWNSTREAM FROM 
DISTURBANCE 

27.99 
29.00 

49,8 in 1.7 DIA 

I 
I INSIDE STACK DIAMETER I 30 in 1 2.5 ft 

Figure 5.1.1-2: Dryer Exhaust Stack Sampling and Traverse 
Point Locations. 
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Inside Stock Dimensions 
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0" 

14.0" 

i .O" 6.0" 

2.0" 

25" - 
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+ 
+ 
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+ + + 
+ + + 

+ + + 
+ + + 

+ + + 

3.1" 
9.4" 

15.6" 
I -21.9" 

Duct Cross Section 

Figure 5.1.1-3: Kiln A Combustion Zone Exhaust Stack Sampling 
and Traverse Point Locations. 
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5.1.2 Volumetric Measurements - EPA Method 2: EPA 
Reference Method 2 was used to measure the gas velocity in order 
to determine volumetric flow rates of the stack gases. Stainless 
steel Type-S pitot tubes were used to measure the gas velocity 
heads. 
pitot tube in accordance with Method 2 procedures. Calibrated 
T y p e - K  thermocouples were used to determine stack gas 
temperatures. 
each of the traverse points determined by EPA Method 1. 

Gas compositional measurements (0, and CO,) for determining the 
average molecular weight of the stack gases were performed using 
procedures of EPA Method 3 at the baghouse outlet and kiln A 
dryer exhaust test locations. EPA Method 3 procedures were also 
utilized at the kiln combustion exhaust stack during Method 0010 
testing for SVOC. Multi-point, integrated sampling was used to 
obtain a constant rate sample of flue gas concurrent with 
pollutant testing. Sampling was of the same duration (except 
purges following port changes) as the pollutant runs. 

A stainless steel probe was affixed to the pollutant 
sampling probe for this purpose. A peristaltic pump, delivering 
500 to 750 Ml/min of flue gas, was used to fill a Tedlar bag. 
Moisture was removed from the sample gas by means of an air- 
cooled condenser located prior to the pump. Figure 5.1.3-1 shows 
a schematic of the Method 3 sampling train. 

gas composition at the kiln combustion exhaust stack for all 
testing except SVOC. 
composition ( 0 ,  and C02) instrumentally. Sampling was conducted 
concurrent with pollutant testing with integrated gas samples as 
part of the continuous emissions monitoring system. 

The pitot tubes were calibrated against a NBS traceable 

Velocity and temperature measurements were made at 

5.1.3 Molecular Weiaht Determination - EPA Method 3 a nd 39: 

EPA Method 3A procedures were followed for measuring flue 

Method 3A involves measuring gas 

5.1.4 Flue Gas Moisture Content - EPA Method 4: The flue 
gas moisture content was measured in coniunction with each of the 
pollutant tests according to the sampling and analytical 
procedures outlined in EPA Method 4. 
each test was determined by gravimetric analyses of the water 
collected in the impinger train. All impingers were contained in 
an ice bath during the testing in order to assure complete 
moisture condensation of the sampled flue gas. Any moisture 
which was not condensed in the impingers was captured in the 
silica gel contained in the final impinger. 

The flue gas moisture for 
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Figure 5.1.3-1: EPA Method 3 Sampling Train 

5.1.5 PM and PM,, SamDlina - EPA Method 201A: 
20lA was used for det6rmination of PM and PMIO emissions from 
the baghouse outlet and the kiln combustion zone exhaust. This 
procedure utilized an in-stack PM,, sizing device and an in-stack 
filter in conjunction with an EPA Method 17 train. Gravimetric 
analyses were performed as described by EPA Method 5. 

consisted of a cyclone followed by a 47 mm diameter glass fiber 
(Gelman) filter. These in-stack components were attached to an 
unheated stainless steel probe. The Method 201A sampling train 
is shown in Figure 5.1.5-1. The stack gases were drawn through 
the cyclone where a portion of the airborne particulate is 
separated before it passes through a Gelman filter. The size 
fraction of the particles that have a 50 percent probability of 
exiting the cyclone to the Gelman filter are defined as the 
cyclone cut size (D5,). 
test run ranges from 9 urn to 11 um. 

EPA Method 

5.1.5.1 SamDlina Train DescriDtions: The Method 201A train 

The required particle size for a valid 
After the sample gas passes 
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through the Gelman filter, it then enters a stainless steel 
conduit which leads into a glass impinger train consisting of 
four impingers immersed in an ice bath. The first, second and 
third impingers each contained 100 milliliters of water. The 
fourth impinger was initially empty and the fifth impinger 
contained approximately 200 grams of color-indicating silica gel. 

5.1.5.2 Pre-Test PreDaration: Before sampling, a velocity 
traverse of the stack was performed. This traverse, along with 
an analysis of the stack gas, was used to determine the nozzle 
diameter(s) needed to maintain a flow rate through the cyclone to 
achieve a cut size of 1 O p m .  A nozzle was selected by comparing 
the velocity heads from the velocity traverse with the Ap, and 
Ap- calculated for each nozzle. 

5.1.5.3 SamDlinU Tr ain meration: Throughout the sampling 
run the orifice pressure head was maintained at the pretest 
calculated value. 
than 28°F from the pretest average temperature, then the orifice 
pressure head was determined using the pretest average f 2 8 9 .  

Sampling was started at the first traverse point. Sampling 
time (or dwell time) at this point was determined by the pretest 
calculations. After moving to the next traverse point, the dwell 
time at this point was determined by the velocity head at this 
point. 
traverse points. 

If the stack gas temperature varied by more 

This procedure was repeated for the remainder of the 
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Figure 5.1.5-1: EPA Method 201A/202 Sampling Train 

5.1.5.4 SamDle Train Recoverv: During the run, if 
necessary, and following the run, the filters were quantitatively 
recovered into their original tared and labeled foil wrappers. 
Following the run, the particulate matter was quantitatively 
recovered using acetone on all of the surfaces of the sampling 
train from the probe through the cyclone to the cyclone exit to 
the front half of the in-stack filter holder, including the "turn 
around" cup inside the cyclone and the interior surfaces of the 
exit tube. The rinses were placed into labeled glass bottles. 
The filters and rinses were transported to the ETS laboratory for 
gravimetric analyses as described by EPA Method 5. 
water and silica gel were recovered as per EPA Method 4 
procedures. Figure 5.1.5-2 presents a schematic of the sampling 
train recovery procedure. 

The impinger 
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Figure 5.1.5-2. Method 201A Recovery Procedure 
Source: 40 CFR Part 51, Appendix M 

5.1.5.5 pMID Analvses: Analyses of the glass fiber filters 
and cyclone acetone rinses from the Method 20lA sampling trains 
were performed gravimetrically in accordance with EPA Method 5 
procedures. 
collected in the acetone rinses from all of the surfaces from the 
cyclone exit to the front half of the in-stack filter holder, 
including the “turn around” cup inside the cyclone and the 
interior surfaces of the exit tube, as well as the particulate 
collected by the glass fiber filter. 

5.1.5.6 PM Analvses: The PM catch from the Method 20lA 
trains included the particulate recovered from the nozzle and the 
cyclone, excluding the “turn around” cup and the interior surface 
of the exit tube. 
than 10 micrometers from the Method 20lA sampling trains were 
performed gravimetrically in accordance with EPA Method 5 
procedures. 

The total PM,, catch included the particulate 

Analyses of the acetone rinses for PM larger 
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5.1.6 PM. PU, and CPM SamDlina - EPA Method 201A1202: 
Sampling of total P%, PM?, and CPM at the combustion zone 
exhaust stack was conduc ed with a combined Method 201A/202 
sampling train. The analyses of the samples included Method 201A 
procedures for determining total PM and PM,, and Method 202 
procedures for determining CPM. 

5.1.6.1 Sa mDlina Tra in DescriDtion: The Method 201A/202 
train consists of a cyclone followed by a 47 nun diameter glass 
fiber (Gelman) filter. These in-stack components are attached to 
an heated stainless steel probe. For sampling at the combustion 
zone exhaust, a teflon liner will be used with the sample probe. 
The Method 201A/202 sampling train is the same as the Method 201A 
train presented in Figure 5.1.5-1. 

filter, the probe and into a five glass impinger train immersed 
in an ice bath. The first, second, and third impingers each 
contained 100 milliliters of deionized distilled water. The 
fourth impinger was initially empty, and the fifth initially 
contained approximately 200 grams of silica gel. 

traverse of the stack was performed. This traverse, along with 
an analysis of the stack gas, was used to determine the nozzle 
diameter(s) needed to maintain a flow rate through the cyclone to 
achieve a cut size of 10fim. A nozzle was selected by comparing 
the velocity heads from the velocity traverse with the Apmi and 
Apmx calculated for each nozzle. The details of the calcufations 
are provided in Appendix G.2. Two additional pretest 
calculations were also needed. First, the orifice pressure head 
needed to maintain the necessary cyclone flow rate was 
calculated. Second, the dwell time for the first traverse point 
was calculated from the pretest traverse. 

5.1.6.3 SamDlina Train Operation: Throughout the sampling 
run the orifice pressure head was maintained at the pretest 
calculated value. 
than 20'F from the pretest average temperature, then the orifice 
pressure head was determined using the pretest average f 28'F. 

Sampling 
time (or dwell time) at this point was determined by the pretest 
calculations. After moving to the next traverse point, the dwell 
time at this point was determined by the velocity head at this 
point. 
traverse points. 

the sampling run, the filters were quantitatively recovered into 
petri dishes. Following the run, the particulate matter was 
quantitatively recovered using acetone from all of the surfaces 

The stack gases are drawn through the cyclone, the Gelman 

5.1.6.2 pre-Test Preuaration: Before sampling, a Velocity 

If the stack gas temperature varied by more 

Sampling was started at the first traverse point. 

This procedure was repeated for the remainder of the 

5.1.6.4 SamDle Recoverv and Clean-up: At the conclusion of 
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from the'cyclone exit to the front half of the in-stack filter 
holder, including the "turn around" cup inside the cyclone 
and the interior surfaces of the exit tube. The rinses were 
placed into labeled glass bottles. The filters and rinses were 
transported to the ETS laboratory for gravimetric analyses as 
described by EPA Method 5. 

The back-half of the sampling train (impingers plus 
connecting glassware) was recovered in accordance with EPA Method 
202 procedures. The pH of the first impinger was measured 
immediately after the test. If the pH was less than 4.5, then 
the entire impinger train was purged for one hour using purified 
air in accordance with Method 202 procedures. If the pH of the 
first impinger exceeded 4.5, then the purge was omitted. 
A schematic of the recovery of the combined 201A/202 train is 
presented in Figure 5.1.6-1 . The analysis for the 201A and 202 
sampling trains were slightly different. 
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5.1.6.5 Field B lanks: One field blank was collected during 
the test program for Method 201Af202 testing at the kiln 
combustion stack. Each field blank consisted of a complete 
sampling train set up on site and recovered during the recovery 
of the normal stack test samples. 

5.1.6.6 C et od 2 : The determination 
of the total condensible particulate matter (CPM) in the back- 
half of the sampling train was determined in accordance with 
Method 202 procedures. The total sulfate concentration of the 
impinger contents was not analyzed because the pH of the solution 
was greater than 4.5. 
were combined with the methylene chloride rinses and extracted 
twice with methylene chloride using a separatory funnel. The 
samples were divided into organic (methylene chloride) and 
inorganic (aqueous) fractions. The organic fraction was 
evaporated at room temperature and pressure, and the resulting 
residue gravimetrically analyzed to a constant weight. 
inorganic fraction was evaporated to dryness at 105OC. 

organic residue plus the inorganic residue plus the combined 
water removed by the acid-base reaction based on the impinger 
analysis for sulfate. 

The total particulate catch equals the front-half probe 
rinse and filter plus the back-half condensibles. A schematic of 
the analytical procedure is contained in Figure 5.1.6-2. 

The impinger contents and aqueous rinses 

The 

The back-half condensible particulate catch equals the 

5.1.6.7 p&o Analvses - EPA Method 201A: Analyses of the 
glass fiber filters and cyclone acetone rinses from the PMIO 
sampling were performed gravimetrically in accordance with EPA 
Method 5 procedures. 
particulate collected in the acetone rinses from all of the 
surfaces from the cyclone exit to the front half of the in-stack 
filter holder, including the “turn aroundvv cup inside the cyclone 
and the interior surfaces of the exit tube, as well as the 
particulate collected by the glass fiber filter. A schematic of 
the analytical procedure is contained in Figure 4.1.8.6-1. 

The total PM,, catch included the 
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5.1.7 MultiDle Metals with PM - EPA Multi-Metals Procedure: 
Sampling for antimony, arsenic, beryllium, cadmium, total 
chromium, lead, manganese, mercury, nickel, phosphorous, and 
selenium was performed in accordance with EPA Method 5 in 
conjunction with Section 3.1 of "Methods Manual for Compliance 
with BIF Regulations (EPA/530-SW-91-010)". This method is 
commonly referred to as the Multi-Metals procedure which is 
proposed as EPA Method 29. In addition, the filter and probe 
washes were analyzed for determining PM in accordance with EPA 
Method 5. 

5.1.7.1 SamDlinu Tr ain DeSCriDtiOn: The testing was 
conducted utilizing the multi-metals sampling train as 
illustrated in Figure 5.1.7-1. 
with a quartz liner was used to withdraw the gas sample. 
probe was equipped with an appropriately sized integrated quartz 
nozzle fused directly to the liner for isokinetic gas withdrawal. 

heated glass filter holder which holds a Pallflex ultra-pure 2500 
QUAT-UP quartz filter supported on a teflon frit. The filter was 
maintained at a temperature sufficiently high to prevent the 
condensation of water (248 f 25OF). Sample gas subsequently 
passed through an impinger train consisting of seven glass 
impingers immersed in an ice bath. The first impinger was 
initially empty. 
100 milliliters of 5% nitric acid/lO% hydrogen peroxide solution. 
The fourth impinger was initially empty. The fifth and sixth 
impingers each contained 100 milliliters of 4% potassium 
permanganate/lO% sulfuric acid solution. The seventh impinger 
contained approximately 200 grams of silica gel. 
moisture collected in the sampling train was quantified in order 
to determine the stack gas moisture content in accordance with 
EPA Method 4. 

A heated stainless steel probe 
The 

From the nozzle and probe, sample gas was pulled through a 

The second and third impingers each contained 

The amount of 
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Figure 5.1.7-1: Multiple Metals/.TSP Sampling Train 

5.1.7.2 Samule Train Preuaration: All glassware components 
of the multiple metals sampling train were pre-cleaned before 
use. The following cleaning procedure was used: 

1) Wash with hot water and detergent. 
2 )  Rinse with tap water three times. 
3 )  Rinse with deionized, distilled water three times. 
4 )  Soak in a 10% nitric acid solution for four hours. 
5) Rinse three times with deionized water. 
6 )  Rinse three times with acetone and allow to air dry. 

All glassware openings were covered with Teflon tape until 
sampling.to prevent contamination. 

5.1.7.3 Sample Train Oueration: Sampling was done in 
accordance with EPA Method 5 procedures and specifications, 
including leak checking, isokinetic sampling rate and stack 
traversing. 
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5.1.7.4 SamDle Recoverv and Clean-uD: At the completion of 
each test, the probe was removed from the train and the ends of 
the probe and sample train capped. 
test platform, while the remainder of the sample train was 
transported to a clean-up site for recovery. The sample recovery 
procedure is shown in Figure 5.1.7-2. 

5.1.7.5 Field Blanks: One field blank was collected during 
the test program for each location from which metals sampling was 
conducted. Each field blank consisted of a complete sampling 
train set up on site and recovered during the recovery of the 
normal stack test samples. In addition, audit metals samples 
were analyzed as a measure of QA/QC. Section 6.4 of this report 
discusses the audit samples in detail. 

5.1.7.6 PM Analvses - EPA Method 5: Particulate matter was 
determined in accordance with EPA Method 5 procedures. The 
filter was analyzed gravimetrically to a constant weight. 
front half rinse was evaporated and analyzed gravimetrically to a 

The probe was cleaned on the 

The 
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constant weight. 
the front half rinse and the filter. 

5.1.7.7 Multi-Metals Analv ses - EPA Multi-Metals: The 
filter, front-half rinses, and contents of impingers 1 through 4 
of the multi-metals sampling train were analyzed for antimony, 
arsenic, beryllium, cadmium, total chromium, lead, manganese, 
nickel, phosphorous, and selenium. The rinses and contents of 
impingers 5 and 6 were analyzed for mercury. 

conducted after completion of the Method 5 gravimetric analyses. 
SW-846 Method (atomic absorption) was used to determine the 
metals concentrations. 

filter, probe washes, and impinger contents and rinses) were 
prepared for analysis in accordance with the procedures given in 
the EPA draft method. All digestions were performed using a 600-  
watt microwave digester and Teflon pressure relief vessels. 
After preparation, the samples were analyzed with a Perkin Elmer 
Plasma 2000 inductively coupled plasma (ICP) atomic absorption 
spectrometer for antimony, arsenic, beryllium, cadmium, total 
chromium, lead, manganese, nickel, phosphorous, and selenium. A 
Coleman 50A cold vapor atomic absorption spectrometer (CVAAS) was 
used to analyze the samples for mercury. 

Duplicate analyses were performed on all metals samples. In 
addition, field blanks were analyzed. Spikes were added to the 
samples to determine the metals recovery efficiencies. A 
schematic of the analytical procedure is contained in Figure 
5.1.7-3. 

The total particulate catch equaled the sum of 

Analyses of the filters and front-half acetone rinses were 

The sampling train components (including the digested 
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5.1.8 H V  drocren Fluoride IHF) - EPA M ethod 26: HF emissions 
were measured in accordance with EPA Method 26. The procedure 
involves absorbing the HF in dilute sulfuric acid and analyzing 
the solution for total fluorides using an ion chromatography 
technique. 

Method 26 sampling train is shown in Figure 5.1.8-1. A heated 
glass probe was used for sample withdrawal. The gas stream was 
passed through a heated Teflon filter and five glass impingers. 
The impingers were immersed in an ice bath. The first impinger 
was initially left empty, a shortened tube is used to prevent 
bubbling of the gas sample through the collected condensate. The 
second and third impingers were each charged with 15 ml of 0.1 
Normal sulfuric acid solution for HF absorption. The fourth 
impinger was charged with 15 ml of 0.1 Normal sodium hydroxide to 
absorb acid gases harmful to the dry gas meter. 
impinger,was charged with silica gel to absorb any moisture 
before the stream enters the dry gas meter. 

5.1.8.1 SamDlina Train DescriDtion: A schematic of the 

The fifth 
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Figure 5.1.8-1: 

sampled at a single point in the center of the stack for 120 
minutes at a sampling rate of approximately 2 liters per minute. 
All sampling procedures, such as leak checking and system 
purging, were in accordance with EPA Method 26. The impingers 
were maintained in an ice bath during the sampling period. The 
sample train was initially leak checked from the probe and 
subsequently checked at the three way stopcock for the subsequent 
runs. The sample trains were leak checked to demonstrate a 
leakage rate not in excess of 2% of the average sample. 

5.1.8.3 SamDle Recoverv and Clean -up: A schematic of the 
recovery of the Method 26 sampling train is contained in Figure 
5.1.8-2. 

EPA Method 26 Sampling Train 

5.1.8.2 SamDlins Train ODeration: The gas stream was 
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Figure 5.1.8-2: EPA Method 26 Recovery Procedure 
Source: 40 CFR Part 60, Appendix A 

5.1.8.4 Field B l a m :  One field blank was collected during 
the HF test program at the kiln combustion exhaust stack. 
field blank consisted of a complete sampling train set up on site 
and recovered during the recovery of the normal stack test 
samples. 

5.1.8.5 Hv droaen Flu oride Analv ses: The contents of the 
first three impingers of the Method 26 train were analyzed for 
fluoride in accordance with EPA Method 26 procedures. The 
contents of the fourth impinger (sodium hydroxide) was not 
analyzed. Ion chromatography was employed in the analyses. A 
schematic of the analytical procedure is contained in Figure 

The 

5.1.0-3. ’ 
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5.1.9 Continuous Emissions Monitori or 0,. C02. CO. NO 
and THC - Instrumental Methods: 
stack gases were performed in accordance with the following 
procedures: 

Instrum%:l monitoring of tfie 

- GAS REFERENCE METHOD 
0. Method 3A 

JJISTRUMENT TYPE 
Teledvne Model 320A Chemical 

L 
Cell Portable 0, Analyzer 

Method 3A co2 

Method 7 E  NO, 

HORIBA Model PIR-2000 NDIR 
CO, Analyzer 

.TECO Model lOAR Chemilu- 
minesence NO, Analyzer 

co Modified M10 TECO Model 48 NDIR CO Analyzer 

THC Method 25A J.U.M. Model VE-7 Heated 
THC Analyzer (FID) 

All of the analyzers except the hydrocarbon analyzer 
measured gas concentrations on a dry volume basis. 
hydrocarbon analyzer measured the concentrations in parts per 
million wet volume as propane (ppmwv as %Ha). 

instrumental system housing the pollutant gas analyzers as well 
as the diluent gas (0 and CO,) monitors were used. The design 
incorporated a dry extractive system. All of the instruments 
were housed in a trailer located at ground level. 

The 

5.1.9.1 Samulina Svstem DeSCriDtiOn: An integrated, remote 

Figure 5.1.9-1 presents a schematic of the dry sampling 
system. 
steel probe located at the stack port location. A heated glass 
fiber filter was attached to the probe for rough particulate 
removal. A short section of heated Teflon sample line delivered 
the sample to an ice-cooled condenser designed to remove the flue 
gas moisture. An unheated Teflon sample line transported the dry 
gas sample from the stack port location down to the instrumental 
system. The sample gas exiting the Teflon sample line was pumped 
to the 0,’ CO,, CO, and NO, monitors. 

incorporated a heated stainless steel probe, a heated glass fiber 
filter, and a heated Teflon sample line. 
heated along its entire length from the stack sampling location 
to the analyzer. Methane and ethane determination was performed 
by installing an activated charcoal filter in the sample line to 
remove all hydrocarbons except methane and ethane. Figure 5.1.9- 
2 presents a schematic of the wet sampling system used for THC 
and methane and ethane monitoring. 

Each dry sampling system consisted of a heated stainless 

The sampling system for the hydrocarbon analyzer 

The sample line was 
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Figure 5.1.9-2: Continuous Emissions Monitoring System for 
EPA Method 25A. 

5.1.9.2 pata Acauisition Svstem: The response outputs of 
the monitors were recorded digitally by a Campbell Scientific 
Model CRlOWP multi-channel data acquisition system. The system 
sampled at a rate of 60 Hz, and stored one-minute average values. 

5.1.9.3 Calibration: At the beginning of every test day, 
each monitor in the dry sampling system was zeroed, using Zero 
Nitrogen, and spanned, using a certified calibration gas (EPA 
Protocol.1 certified or i 1% Traceable Standards) with a 
concentration of 80-100% of the instrument span. Following local 
calibration a mid range gas, 40-60% of the instrument span, was 
introduced locally to each monitor to check for response 
linearity. 
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At the beginning of every test day in which THCs were to be 
measured, each THC monitor was zeroed, using Zero Nitrogen, and 
spanned, using a certified propane calibration gas (EPA Protocol 
1 certified or ? 1% Traceable Standards) with a concentration of 
80-90% of the instrument span. Following local calibration a mid 
range gas (45-55% of the instrument span) and a low range gas 
(25-35% of instrument span) was introduced locally to each 
monitor to check for response linearity. 

After locally calibrating all monitors, calibration gas was 
introduced remotely through the probe in order to verify the 
absence of sampling system bias. The bias error did not exceed 
5% of the instrument span as required by EPA Reference Method 6C. 

After each test run, Zero Nitrogen and a high range 
calibration gas was introduced locally to each monitor to check 
for calibration drift error. In accordance with Methods 6C and 
25A, the instrument drift did not exceed 3% of the instrument 
span except for the oxygen monitor on Method 201Al202 Run 3 at 
the kiln combustion exhaust stack (KCE-M201A/202-R3). All gas 
values were adjusted to compensate for system calibration drift. 

At the end of every test day, calibration gas was again 
introduced remotely through the probe in order to verify the 
absence of sampling system bias. 
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5.1.10 Volatile organics Samplinq: Sampling for volatile 

5.1.10.1 SamDlina Train DescriDtion: A schematic Of the 

organics was conducted in accordance with Method 0030 of SW-846. 

volatile organic sampling Train (VOST) is shown in Figure 5.1.10- 
1. The primary components of the VOST system were the probe, 
condenser, condensate trap, a second condenser, and a backup 
resin trap. 
1.6 grams of Tenax-GC resin. The second cartridge was packed 
with Tenax-GC and petroleum-based charcoal (1 gram of 
each, approximately 3:l by volume), with the charcoal on the 
outlet end of the cartridge. The first trap retained most of the 
higher boiling analytes. 
of the higher boiling analytes that break through the first 
cartridge were retained on the second trap. 
collect in the condensate trap were purged into the second trap 
and condenser units. 
gauges, a leak-free pump, a calibrated rotameter, and a dry gas 
meter. 

The first cartridge was packed with approximately 

Lower boiling analytes and the portion 

Analytes that 

The metering system consisted of vacuum 

5.1.10.2 SamDlina Tr ain ODeration: Sampling was done in 
accordance with Method 0030 of SW-846 procedures, including leak 
checking and sampling rate. The train was leak checked by 
closing the valve at the inlet to the first condenser and pulling 
a vacuum of 10 in. Hg above the normal operating pressure. The 
traps and condensers were isolated from the pump and the leak 
check noted. The leak rate was less than 0.1 in. Hg per minute. 

opening the valve at the inlet to the first condenser, turning on 
the pump, and sampling at a constant rate for 20 minutes. At 
this point, the train was leaked checked at the highest vacuum 
achieved during the sampling run, and the first pair of sorbent 
cartridges were replaced with a new pair of cartridges. This 
procedure was repeated until a total of six pairs of sorbent 
cartridges were used. Three of the six pairs involved sampling 
at a rate of approzimately 1 liter per minute (1 lppm), and the 
remaining three pairs involved sampling at a rate of 
approximately 2 lpm. The varied sampling rates were incorporated 
to allow a greater flexibility in the analysis of the sorbent 
cartridges. Each sampling run had a duration of 120 minutes. 

After leak checking, sample collection was accomplished by 
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Figure 5.1.10-1: Volatile Organic Sampling Train (Method 0030) 

5.1.10.3 ,Sample Train Recoverv and Clean-uD: At the end of 
each 20-minute sampling period, each pair of sorbent cartridges 
was removed from the sampling train, the end caps were replaced 
on the cartridges, and the cartridges were stored in a cooler 
with "Blue Ice8* until analysis. A schematic of the recovery is 
shown in.Figure 5.1.10-2. 
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T nox Tube 

Remove T tube 

from train 

I 
Cop off ends 

of tube 
I 

1 
In?lcrl into 

proteclive sheath 

1 
Lobel ond refrigerate 

Remove tube 
from train 

Cop off ends 
of lube 

Insert into 
protective sheath 

I I 
Label and refrigerate 

Figure 5.1.10-2: Method 0030 Recovery Procedure 
Source: EPA 6OOf8-84-007 

5 . 1 i 1 0 . 4  Field Bla nks: A single pair of sorbent cartridges 
to the sampling location and the ends removed for a period of 
time while the two pairs of sorbent cartridges on the VOST system 
were exchanged. At the end of this period, the end caps were 
replaced, and the cartridges were stored and analyzed with the 
samples cartridges. 

VOST sorbent cartridges were analyzed for volatile compounds 
listed in Method 8 2 4 0 ,  Table 2 .  The analyses were performed 
using thermal desorption and gas chromatography with mass 
spectroscopy (GCfMS) in accordance with Method 0030 procedures. 
A schematic of the analytical procedure is contained in Figure 
5.1.10-3. 
for each sampling run for reporting purposes. 

5.1.10.5 Volatile Oraanics Analyses - Method 0030: The 

Only two of the six pairs of cartridges were analyzed 
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Container 1 Container 2 
Tenax Tube Tenax/Charcoal Tube 

--I-- 7 
II I Spike 

5. 
t 

Spike 

Thermbl desorption Thermal desorption 
with nitrogen with nitrogen 

1 
Analysis by GC/MS 

1 
Analysis by GC/MS 

Figure 5.1.10-3: Method 0030 Analysis Procedure 
Source: EPA 600/0-04-007 

5.1.11 Semivolatile Orsanics SamDlinq: Sampling for Semi- 
volatile organics was conducted in accordance with Method 0010 of 
SW-046. 

5.1.11.1 SamDlina Train DescriDtion: Figure 5.1.11-1 
illustrates the Method 0010 sampling train. The train employed a 
single piece quartz nozzle and probe for sample withdrawal. The 
nozzle opening was appropriately sized to maintain isokinetic 
sampling. Particulate matter was removed from the gas stream by 
means of a heated glass filter supported on a Teflon frit. The 
filter temperature was maintained at 248 & 25'F. 
particulate removal, the gases passed into a water-cooled glass 
condenser and entered an XAD resin sorbent trap. The sorbent 
trap was packed with pre-cleaned, quality control checked 
amberlite XAD-2 resin. Coolant water maintained at wet-ice 
temperature was continuously recirculated into the assembly using 
a submersible water pump. The condenser cooled the sample gases 
and condensed part of the moisture. 
condensate flowed down through the XAD-2 resin which retained the 
organics. After passing through the sorbent trap, the sample 
gases passed through a chilled impinger train to remove the 
remaining moisture. The impinger train consisted of five glass 
impingers immersed in an ice bath. The first impinger was left 
blank to facilitate collection of the condensate which passed 
through the XAD-2 resin trap. The second and third impingers 
each contained 100 milliliters of distilled water. The fourth 
impinger was initially empty and the fifth impinger initially 

After 

The cooled gases and 
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contained approximately 200 grams of silica gel. 
from the nozzle to the fourth impinger were made of glass. 
connections from the probe to the exit stem of the fourth 
impinger were sealed with Teflon O-rings. Sealing grease was not 
used on any connections before the fifth impinger. 

All components 
All 

ST 

....... " 

\ 
B"-Pa.. I 

aigure 5.1.11-1: EPA Method 0010 Sampling Train for Semi- 
volatile Organics 

5.1.11.2 SamDliria Train ODeration: Sampling was performed 
in general accordance with EPA Method 5 procedures and 
specifications, including leak checking, isokinetic sampling 
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rate, and stack traversing. A minimum sample volume of 106 dry 
standard cubic feet was obtained for each run. 

5.1.11.3 $a mule Recoverv and Clean-up: At the completion 
of each test run, the probe was removed from the train, and the 
ends of the sample train capped with hexane-rinsed aluminum foil. 
The probe was immediately recovered at each sampling location, 
while the remainder of the sampling train was transported to a 
clean-up site for recovery. Sample recovery proceeded as 
illustrated in Figure 5.1.11-2. 

Immediately upon recovery, all samples including liquid 
rinses, filters and sorbent traps were placed into insulated 
coolers packed with ice, thus protecting the samples from light 
and heat. 

The samples remained inside the coolers during transport to 
the analytical laboratory. While in the custody of ETS, the 
temperatures inside the coolers were periodically measured to 
insure that the samples did not exceed 32'F. All samples were 
express mailed directly to the analytical lab for analysis. 
While at the lab, the samples were kept in a refrigerated 
compartment until analyzed. 

during the test program for the Method 0010 tests. 
blank consisted of a complete sampling train set up on site and 
recovered during the recovery of the normal stack test samples. 

5.1.11.5 Semivolatile Oraanics Analvses: Analysis of the 
Method 0010 sample train components was performed in accordance 
with the procedures outlined in Method 0010 of SW-846. Analyses 
were performed for the semivolatile compounds listed in Method 
8270, Table 2. The analyses were performed with high resolution 
gas chromatographyfmass spectrometry (GCfMS). A schematic of the 
analytical procedure is contained in Figure 5.1.11-3. 

5.1.11.4 Field Blanks: One field blank was collected 
The field 
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7.0 QA/QC ACTIVITIEB 

Specific quality control (QC) procedures were followed to 

The QC checks and 
ensure the continuous production of useful and valid data 
throughout the course of this test program. 
procedures described in this section represent an integral part 
of the overall sampling and analytical scheme. Strict adherence 
to prescribed procedures is quite often the most applicable QC 
check. A discussion of both the sampling and analytical QC 
checks that were utilized during this program are presented 
below. 

7.1 Equipment QC Procedures 

field test equipment was assigned a unique, permanent 
identification number. An effective preventive maintenance 
program was necessary to ensure data quality. Each item of 
equipment returning from the field was inspected before it was 
returned to storage. During the course of these inspections, 
items were cleaned, repaired, reconditioned, and recalibrated 
where necessary. 

Each item of equipment transported to the field was 
inspected again before being packed to detect equipment problems 
which may originate during periods of storage. This minimizes 
lost time on the job site due to equipment failure. 

Equipment failure in the field is unavoidable despite the 
most rigorous inspection and maintenance procedures. For this 
reason, ETS routinely transported to the job site spare equipment 
for all critical sampling train components. 

7.1.2 pzu iDment Cal ibration: New items for which 
calibration was required were calibrated before initial field 
use. Equipment whose calibration status may change with use or 
time was inspected in the field before testing began and again 
upon return from each field use. When an item of equipment was 
found to be out of calibration, it was rebaired and recalibrated 
or retired from service. 
recalibrated in full, regardless of the outcome of these regular 
inspections. 

Calibrations are conducted in a manner, and at a frequency, 
which meets or exceeds U . S .  EPA specifications. ETS followed the 
calibration procedures outlined in the EPA Methods, and those 
recommended within the Quality Assurance Handbook for Air 
Pollution Measurement Systems: Volume I11 (EPA-600/4-77-027b, 
August, 1977). When these methods were inapplicable, ETS used 
methods such as those prescribed by the American Society for 
Testing and Materials (ASTM). 

7.1.1 EUUiDnIent InsDection and M aintenance: Each item of 

All equipment was periodically 
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The facility process data reflects the specific operating 
conditions of the facility during the testing. 
to contain this process data. However, this data was not 
available as of the final draft of this report. It is to be 
included at a later date by EPAfEIB personnel. Appendix I is to 
contain all facility operating data. 

This section is 
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On-site, prior to the start of testing, the reading from the 
flue gas thermocouple-potentiometer combination was compared with 
an ASTM mercury-in-glass reference thermometer. If the two agree 
within f 1.5 percent (absolute), the thermocouple and 
potentiometer were considered to be in proper working order for 
the test series. After each field use, the thermocouple- 
potentiometer system was compared with an ASTM mercury-in-glass 
reference thermometer at a temperature within f 10 percent Of the 
average absolute flue gas temperature data. 
temperatures agree within 1.5 percent, the temperature data 
were considered valid. 

e: Two procedures were 7.1.2.5 prv Gas M eter and Orific 
used to calibrate the dry gas meter and orifice simultaneously. 
The dull calibration was a complete laboratory procedure used to 
obtain the calibration factor of the dry gas meter. 
calibrations are performed over a wide range of orifice settings. 
A simpler procedure, the post test calibration, was designed to 
check whether the calibration factor had changed. Post test 
calibrations were performed after each field test series at an 
intermediate orifice setting (based on the test data) and at the 
maximum vacuum reached during the test. 

Each metering system received a full calibration at the time 
of purchase and a post test calibration after each field use. If 
the calibration factor Y deviated by less than five percent from 
the initial value, the test data were acceptable. If Y deviated 
by more than 5 percent, the meter was recalibrated and the meter 
coefficient (initial or recalibrated) that yielded the lowest 
sample volume for the test runs was used. EPA Method 5 requires 
another full calibration anytime the post test calibration check 
indicates that Y had changed by more than 5 percent. 
practice at ETS is to recalibrate the dry gas meter anytime Y was 
found to be outside the range of 0.98 to 
1.02. 

If the absolute 

. .  

Full 

Standard 

An orifice calibration factor was calculated for each flow 
setting during a full calibration. If the range of values did 
not vary by more than 0.15 in. H20 over the range of 0.4 to 4.0 
in. H,O, the arithmetic average of the values obtained during the 
calibration was used. 

7 . 2  (lampling QC Procedures 

pretesz QC checks were conducted: 
7.2.1 pre-Test OC Checks and Pro cedures: The following 

- All sampling equipment was thoroughly checked to ensure 

- Equipment was inspected for possible damage from 

clean and operable components. 

shipment. 
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Data obtained during calibrations were recorded on 
standardized forms, which were checked for completeness and 
accuracy by the quality assurance director or the quality 
assurance manager. Data reduction and subsequent calculations 
were performed using ETS's own computer facilities. 
were checked at least twice for accuracy. 

Emissions sampling equipment requiring calibration included pitot 
tubes, pressure gauges, thermometers, dry gas meters, and 
barometers. The following sections elaborate on the calibration 
procedures followed by ETS for these items of equipment. 

7.1.2.1 Pit ot Tub es: All Type-S pitot tubes used by ETS, 
whether separate or attached to a sampling probe, are constructed 
in-house. Each new pitot was calibrated in accordance with the 
geometric standards contained in EPA Method 2. A Type S pitot 
tube, constructed and positioned according to these standards, 
had a coefficient of 0.04 ? 0.02. This coefficient should not 
change as long as the pitot tube was not damaged. 
coefficient of each pitot tube was determined using a wind tunnel 
calibration against a standard NIST traceable pitot tube. 
calibrations were performed in accordance with EPA Method 2 
procedures. 

field. 
that the pitot remained true to its original calibration, the 
pitot tube was refurbished as needed and recalibrated. 

testing, the thermometer used to monitor the temperature of the 
gas leaving the last impinger was compared with a mercury-in- 
glass thermometer which meets ASTM E-1 No. 63F specifications. 
The impinger thermometer was adjusted when necessary until it 
agreed within 2OF of the reference thermometer. If the 
thermometer was not adjustable, it was labeled with a correction 
factor. 

Calculations 

The actual 

These 

Each pitot tube was inspected visually upon return from the 
If a cursory inspection indicated damage or raised doubt 

7.1.2.2 Jmv inaer Thermometer: Prior to the start of 

7.1.2.3 pry Gas Meter Thermometer: The thermometer used to 

The dry gas meter thermometer was acceptable if the 

measure the temperature of the metered gas sample was checked 
prior to each field trip against an ASTM mercury-in-glass 
thermometer. 
values agree within ? 5.4OF. 
requirement were adjusted or labeled with a correction factor. 

7.1.2.4 Fl ue Gas TemDera ture Sensor: All thermocouples 
employed for the measurement of flue gas temperatures were 
calibrated upon receipt. 
three points (ice bath, boiling water, and furnace). An ASTM 
mercury-in-glass thermometer was used as a reference. The 
thermocouple was acceptable if the agreement is within 1.5 
percent (absolute) at each of the three calibration points. 

Thermometers not meeting this 

Initial calibrations were performed at 
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- Maintained ice in the ice bath at all times. 

- Make proper readings of the dry gas meter, delta P and 
delta H, temperature, and pump vacuum during sampling 
at each traverse point. 

Maintained isokinetic sampling within the requirements 
of each method. 

- 

7.2.3 DC Checks and Procedures After Testing: 

- Visually inspect the sampling nozzle. 

- Visually inspect the Type S pitot tube. 

- Leak check each leg of the Type S pitot tube. 

- Leak check the entire sampling train. 

7.3 Analytical QA Procedures 

test method. Each test method along with the prescribed 
reference sections regarding auditing procedures are as follows: 

All analytical QA procedures followed those given in each 

Test Method Reference 

Method 29 

Method 26 

- Method 29, Section 7 
proposed to be added to 
Appendix A of 40 CFR 60 

- Method 26, Section 6.2 
Of 40 CFR 60 

Method 18, Section 7.4.4.3 
of 40 CFR 60 

Method 10 - 

7 0  

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 
I 
I 
I 
I 

69 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 

- The oil manometer used to measure pressure across the 
Type S pitot tube was leveled and zeroed. 

- The number and location of the sampling traverse points 
were checked before taking measurements. 

- The temperature measurement system was visually checked 
for damage and operability by measuring the ambient 
temperature prior to each traverse. 

- All cleaned glassware and sample train components were 
kept sealed until train assembly. 

- The sampling trains were assembled in an environment 
free from uncontrolled dust. 

- Each sampling train was visually inspected for proper 
assembly. 

- Pretest calculations determined the proper sampling 
nozzle size. 

7.2.2 QC Checks and Procedures Durina Testinq: The 
following checks and procedures will be conducted during testing: 

Readings of temperature and differential pressure were 
taken at each traverse point. 

All sampling data and calculations were recorded on 
preformatted data sheets. 

All calibration data forms were reviewed for 
completeness and accuracy. 

. Any unusual occurrences were noted during each run on 
the appropriate data form. 

The project supervisor reviewed sampling data sheets 
daily during testing. 

The roll and pitch axis of the Type S pitot tube and 
the sampling nozzle were properly maintained. 

Leak check the train before and after any filter 
change. 

Conduct additional leak checks if the sampling time 
exceeded 4 hours. 

Maintained the probe, filter and impingers at the 
proper temperature. 
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- Copies of the QC data tabulation were submitted to the 
quality assurance manager following the completion of 
the test program. 

- All hard copy raw data (i.e., strip charts, computer 
printouts, etc.) were maintained in organized files. 

7 .5  WQC checks of Data Reduction 

by the QA officer prior to testing with predetermined data. 
QA officer performed random checks in the field to insure data 
was being properly recorded. Upon completion of the testing, 
data was then transferred from the data sheets to the computer. 
This process was also reviewed and checked by the QA officer. 
When multiple tests were performed in one location, data from 
each test were compared. 

Calculations that were to be used in the field were checked 
The 

7.6 Sample Identification and Custody 

Each test run was assigned a unique run identification 
(i.d.) which consisted of a 3 digit code for the location, the 
test method and the specific test run. Labels were pre-printed 
with the test method, the container number, a unique 
client/sample i.d., a space to write in the run number described 
above and the contents of the sample container. As each sample 
was recovered, its sample label was attached and the sample 
number and contents were recorded in the chain of custody section 
of the run sheet. The run identification, the sample number and 
contents were then recorded in a bound field sample log that was 
maintained by the sample recovery person. A three way check was 
then made by the recovery person to insure that the sample label 
information, the log book information and the run sheet chain of 
custody all corresponded correctly. 

I 
I 
I 
I 

I 

When the samples were returned for analysis, the team leader 
again checked to see that the sample label information, the run 
sheet chain of custody and the field log book information all 
corresponded correctly. 
attention of the project manager. 
may influence the integrity of the sample, it was noted and 
brought to the attention of the project manager (i.e. broken 
seals, leaking samples, Fmproper storage temperature). All of 
the chain of custody information was entered into a database. A 
print out of the computerized field log 
against the chain of custody on the test run sheet. A copy of 
the computerized chain of custody accompanied the samples 
location where they were to be analyzed. Each sample label was 
checked again against the computerized field log as it was sent 

Any discrepancies were brought to the 
If any condition existed that 

was made and checked 

to the 

from sample management. I 
i 
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Method 0030 - Method 0030, Section 7.0 

Method 0010 - Method 0010, Section 11.0 

of SW - 846 
of SW - 046 

EPA audit samples were submitted and analyzed for trace metals 
following analytical procedures outlined in proposed EPA Method 
29. A summary of the analytical results from the analyses of the 
audit samples is contained in Table 6.4-1. 

TABLE 7.3-1: Summary of Results for Trace Metals Analyses on 
E L Audit Samples. 

Antimony Sb 
Arsenic AS 
Beryllium Be 
Cadmium Cd 
Chromium Cr 

Lead Pb 
Copper cu 
Hanganese Mn 
Mercury Hg 
N i c k e l  N i  
Phoaphorus P 
Selenium Se 
Silver A9 
Thallium T1 
2 inc en 

SAMPLE E399 - Eigh Level 
Total uffilter 

7.28  
12 .8  
34.4 
40 .8  
40.0 
43.1 

184 
37.6 

e 2  
180 

6 4 . 8  
3.45 
7 .63  
2 .85  

BIIlBLB w99 - Low Ispel 
Total &/filter 

1 . 0 4  
9 . 0 0  
2 .42  
5.43 
7 . 2 4  
7 . 2 4  
2 1 . 8  
5.97 

< 2 
14 .5  
40.7 
1 .15  
4.57 
2 .32  
5 4 . 6  

7.4 Analytical QC Procedures 

laboratory procedures in accordance with the specified analytical 
protocols. Adherence to prescribed QC procedures ensured data of 
consistent and measurable quality. Analytical QC focused upon 
the use of control standards to provide a measure of analytical 
precision and accuracy. Also, specific acceptance criteria were 
defined for various analytical operations including calibrations, 
control standard analyses, drift checks, blanks, etc. The 
following general QC procedures were incorporated into the 
analytical effort: 

All analyses for this program were performed using accepted 

- The on-site project supervisor reviewed all analytical 
data and QC data on a daily basis for completeness and 
acceptability. 

Analytical QC data was tabulated using the appropriate 
charts and forms on a daily basis. 

- 
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APPENDIX B . l  

BAGHOUSE OUTLET 

DATA AND RESULTS FOR EPA METHOD 201A TESTING 



RUN NUMBER BO4201 A R 1  

0 
Q 
# 
I 
I 
I 
I 
# 
# 

DATE 
START TIME 
END TIME 
STACK D I M .  
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

07/27/93 
09:04 
10:17 

34 inches 
0.164 inches 

1.00462 
1 .E5206 

0.84 
66.0 minutes 

30.09 in.Hg 

SAMPLING RESULTS 
Metered Volume 29.664 dct 
Metered Volume 0.840 dcm 
Volume @ Std.Cond. 29.363 dsct 
Volume @ StdCond. 0.831 dscm 
%Water 1.76 % 
% Isokinetics 103.9 % 

VOLUMETRIC RESULTS - USENG 
Veloclty 
Actual Flow 
Std. Flow 
Dry Std. Flow 

STACK 
TEMP STATIC 

POINT (DeaF) lin.WC) 
1 68 > -10.00 
2 69 > -10.00 
3 70 
4 75 
5 75 
6 75 
7 76 
8 77 
9 77 

10 77 
11 78 
12 79 
13 76 
14 72 
15 77 
16 70 
17 78 
10 78 
19 78 
20 78 
21 78 
22 79 
23 79 
24 79 
25 

AVG . 76 > -10.00 

51.28 Wsec 
19401 acfm 
18747 scfm 
18418 dsctm 

DP DWELL 

0.75 2.62 
0.65 2.44 
0.96 2.96 
0.91 2.89 
0.98 2.99 
1 .oo 3.03 
0.84 2.77 
0.85 2.79 
0.71 2.55 
0.63 2.40 
0.60 2.34 
0.59 2.32 
0.55 2.24 
0.76 2.64 
0.62 2.38 
0.72 2.57 
0.80 2.71 
1 .oo 3.03 
0.89 2.85 
0.95 2.95 
0.96 2.96 
0.97 2.98 
0.93 2.92 
0.75 2.62 

0.81 2.71 

( i n . W C I m  

METHOD 4 DATA 
INIT. rn 

IMP.l 100.0 
IMP.2 100.0 
IMP.3 0.0 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 200.0 
S.G. 200.0 

METHOD 3 DATA 
%02 20.8 

%C02 0.1 
%CO 0.0 
%N2 79.1 

02+c02 10.0 

FINAL NET m m  
104.0 4.0 
100.0 0.0 

0.0 0.0 
0.0 
0.0 
0.0 
0.0 

204.0 4.0 
207.2 7.2 

Md 20.85 
Ms 28.66 
Ps 29.35 
Fo 1.000 

%EA 25243 

VOLUMETRIC RESULTS -SI 
Velocity 15.63 mkec 
Actual Flow 32962 am3ihr 
Std. Flow 31852 s m 3 h  
Dry Std. Flow 31292 dsm3lhr 

DH 
(in.WC) 

0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 

0.62 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

469.104 67 67 
498.768 72 70 

72 71 
74 72 
75 72 
77 73 
77 74 
79 75 
80 76 
81 76 
81 77 
82 78 
87 86 
83 80 
83 01 
64 02 
84 82 
85 83 
85 83 
85 83 
85 83 
86 04 
07 05 
87 86 

(den M 

498.768 
29.664 80 



EPA METHOD 2QiA ANALYSES 
RUN I.D. BO-MZO1 A-R1 

SUMMARY 
CORRECTED 

NET FOR BLANK 
COMPONENT [oramsl 
PM10: 
Probe Wash <= 10 microns 0.00260 0.00260 
Filter 0.00410 0.00410 
TOTAL PMl 0 0.00670 0.00670 

PM ( > I O  Microns): 
Probe Wash > 10 microns 0.00270 0.00174 

TOTAL PM 0.0094 0.00844 

ANALYTICAL DATA 

METHOD 201A COMPONENTS: 
TARE FINAL 

Filter 
[oramsl larams) 
0.541 80 0.54590 

Probe Wash Residue <= PMlO 66.35430 66.35690 
Acetone Blank Residue 67.18690 67.1 8690 
Applicable Acetone Blank 
Max. Allowable Blank 

Probe Wash Residue > PMlO 64.90430 64.90700 
Acetone Blank Residue 67.28290 67.28440 
Applicable Acetone Blank 
Max. Allowable Blank 

PARTICULATE EMISSIONS: 
PM>10 u 

Actual Grain Loading (gr/dscf) 0.00352 0.00092 

Mass Rate (Ib/hr) 0.556 0.145 

NET 
lorams) 
0.00410 

0.00260 
0.00000 
0.00000 
0.00097 

0.00270 
0.001 50 
0.00146 
0.00096 

TOTAL PM 
0.00444 

0.700 

VOLUME 
rn 
NA 

124.0 
125.0 
124.0 
NA 

122.0 
125.0 
122 
NA 



DSO Calculations 

RUN I.D. BO-MZOlA-Rl 

Stack Gas Viscosity (micropoise) 
Cyclone Flow Rate (dscf/min) 
Cyclone Flow Rate (acfm) 
D50 

181.0818 
0.444895 
0.468831 
9.710571 

dPmin and dPmax Calculations 

Stack Gas Viscosity (micropoise) 181.7729 
Cyclone Flow Rate (acfm) 0.451525 

Dn vn vmin vmax dPmin dPmax 
0.136 74.60326 62.87641 91.91489 1,203301 2.571394 

0.15 61.32719 52.54302 76.21100 0.840289 1.767804 
0.164 51.30361 44.79688 64.40361 0.610793 1.262464 

0.18 42.58833 38.11672 54.18842 0.442211 0.893741 
0.197 35.55520 32.77620 45.99485 0.326976 0.643898 
0.215 29.85099 28.48740 39.39548 0.247004 0.472380 
0.233 25.41697 25.18559 34.30391 0.193065 0.358167 
0.264 19.79829 21.04721 27.91599 0.134830 0.237195 

0.3 15.33180 17.79213 22.90333 0.096351 0.159660 
0.342 11.79732 15.22575 18.98377 0.070560 0.109689 

0.39 9.07207 13.231 11 15.98466 0.053283 0.077769 



RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK D I M .  
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

BO4201 A-RZ 

07/27/93 
1055 
12:18 
34 inches 

0.164 inches 
1.00462 
1.85206 

0.84 
81.0 minutes 

30.09 in.Hg 

SAMPLING RESULTS . 

Metered Volume 37.423 
Metered Volume 1 .os0 
Volume @ Std.Cond. 35.918 
Volume @ StdCond. 1.017 
%Water 2.91 
% lsokinetics 108.6 

VOLUMETRIC RESULTS - USENG 
Velocity 49.93 
Actual Flow 18887 
Std. Flow 18085 
Dry Std. Flow 

STACK 
TEMP STATIC - POINT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
I 9  
20 
21 
22 
23 
24 
25 

AVG . 

-6n.WC) 
75 -10.00 
74 > -10.00 
80 
81 
81 
82 
83 
83 
83 
83 
83 
83 
82 
81 
80 
82 
04 
04 
83 
83 
83 
84 
83 
04 

82 > -10.00 

17559 

DP 

0.87 
0.88 
0.82 
0.84 
0.88 
0.91 
0.89 
0.68 
0.69 
0.64 
0.55 
0.50 
0.54 
0.51 
0.49 
0.66 
0.82 
0.84 
0.82 
0.78 
0.85 
0.87 
0.91 
0.90 

0.76 

dcf 
dcm 
dscf 
dscm 

% 
% 

Wsec 
acfm 
scfm 
dscfm 

DWELL 
TlME 

3.63 
2.96 
3.52 
3.56 
3.64 
3.71 
3.66 
3.20 
3.23 
3.1 I 
2.88 
2.75 
2.85 
2.77 
2.72 
3.16 
3.52 
3.56 
3.52 
3.43 
3.58 
3.63 
3.71 
3.69 

3.33 

METHOD 4 DATA 
INIT. 

IMP.l 100.0 
IMP.2 100.0 
IMP.3 0.0 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 200.0 
S.G. 200.0 

METHOD 3 DATA 
%02 20.8 

%C02 0.1 
%CO 0.0 
%N2 79.1 

02+c02 20.9 

FINAL NET 
m m  
118.0 18.0 
100.0 0.0 

0.0 0.0 
0.0 
0.0 
0.0 
0.0 

218.0 18.0 
204.9 4.8 

Md 28.05 
Ms 28.53 
Ps 29.35 
Fo 1.000 

%EA 25243 

VOLUMETRIC RESULTS -SI 
Velocity 15.22 m/sec 
Actual Flow 32090 arn3hr 
Std. Flow 30727 s m 3 h  
Dry Std. Flow 29834 dsm3hr 

DH 

0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 
0.63 

0.63 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

(dcn fD2m @em 
499.080 88 90 
536.503 87 90 

87 90 
88 90 
89 91 
91 91 
94 93 
96 93 
99 95 
98 93 
99 94 
99 95 

101 90 
102 97 
99 95 

102 98 
101 98 
103 99 
102 98 
103 98 
103 99 
104 100 
104 100 
104 101 

536.503 
37.423 96 



I 
I 
I 
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I 

EPA METHOD 201A ANALYSES 
RUN I.D. BO-M.201 A-R? 

SUMMARY 
CORRECTED 

NET FOR BLANK 
COMPONENT larams) (arams) 
PM10: 
Probe Wash e= 10 microns 0.00190 0.00190 
Filter 0.00127 0.00127 
TOTAL PMlO 0.00317 0.00317 

PM (>lo Microns): 
Probe Wash > 10 microns 0.00160 0.00064 

TOTAL PM 0.00477 0.00381 

ANALYTICAL DATA 

METHOD 201A COMPONENTS: 
TARE FINAL 

Filter 
larams) 
0.53753 0.53860 

Probe Wash Residue <= PMlO 67.1 991 0 67.20100 
Acetone Blank Residue 67.16690 ' 67.18690 
Applicable Acetone Blank 
Max. Allowable Blank 

Probe Wash Residue > PMlO 66.23130 66.23290 
Acetone Blank Residue 67.28290 67.28440 
Applicable Acetone Blank 
Max. Allowable Blank 

PARTICULATE EMISSIONS: 
pM>lO u 

Actual Grain Loading (gr/dscf) 0.00136 0.00028 

Mass Rate (Ib/hr) 0.205 0.042 

NET 
f!awosl 
0.00127 

0.00190 
0.00000 
0.00000 
0.00086 

0.00160 
0.00150 
0.00146 
0.00093 

TOTAL PM 
0.00164 

0.247 

VOLUME 
rn 
NA 

110.0 
125.0 
110.0 
NA 

122.0 
125.0 
122 
NA 



D60 Calculations 

RUN I.D. BO-MZOlA-RZ 

Slack Gas Viscosity (micropoise) 181.6198 
Cyclone Flow Rate (dscfhin) 0.443433 
Cyclone Flow Rate (acfm) 0.477898 
D50 9.629951 

dPmin and dPmax Calculations 

Stack Gas Viscosity (micropoise) 182.4166 
Cyclone Flow Rate (acfm) 0.455138 

Dn vn vmin vmax dPmin dPmax 
0.136 75.20010 63.36569 92.63959 1.203866 2.573137 
0.15 61.81782 52.94856 76.80934 0.840578 1.768878 

0.164 51.71405 45.13949 64.90662 0.610918 1.263129 
0.18 42.92904 38.40492 54.60880 0.442225 0.8941 18 

0.197 35.83965 33.02083 46.34679 0.326923 0.644090 
0.215 30.08980 28.69698 39.69561 0.246912 0.472453 
0.233 25.62031 25.36821 34.56279 0.192952 0.358168 
0.264 19.95668 21,19609 28.12280 0.134704 0.237130 

0.3 15.45446 17.91466 23.06928 0.096225 0.159565 
0.342 11.89170 15.32779 19.11790 0.070442 0.109585 

0.39 9.14465 13.31754 16.09464 0.053176 0.077666 



I 
I 
I 
I 
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RUN NUMBER BO-M201A-R3 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

07/27/93 
13:05 
14:36 
34 inches 

0.180 inches 
1.00462 
1 ,85206 

0.84 
30.09 in.Hg 

90 minutes 

SAMPLING RESULTS 
Metered Volume 42.414 dcf 
Metered Volume 1.201 dcm 
Volume @ Std.Cond. 40.152 dscf 
Volume @ S1d.Cond. 1.137 dscm 
%Water 3.51 % 
% lsokinetics 99.3 % 

Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

VOLUMETRIC RESULTS - USENG 
46.37 Wsec 
17540 acfm 
16617 scfm 
16034 dscfm 

STACK 
TEMP STATIC 

POINT lDeaF) On.WC) 
1 83 > -10.00 
2 85 > -10.00 
3 87 
4 87 
5 86 
6 86 
7 86 
8 86 
9 87 

10 87 
11 90 
12 88 
13 87 
14 87 
15 88 
16 88 
17 86 
18 88 
19 86 
20 87 
21 87 
22 86 
23 88 
24 87 
25 

AVG . 87 > -10.00 

DP DWELL 

0.73 4.08 
0.74 4.10 
0.62 3.75 
0.73 4.08 
0.76 4.15 
0.74 4.10 
0.65 3.84 
0.57 3.60 
0.50 3.37 
0.46 3.23 
0.48 3.30 
0.46 3.23 
0.50 3.37 
0.53 3.47 
0.55 3.53 
0.55 3.53 
0.67 3.90 
0.77 4.18 
0.76 4.15 
0.65 3.84 
0.75 4.13 
0.76 4.15 
0.76 4.15 
0.72 4.04 

0.64 3.80 

6 n . W C ) U  

METHOD 4 DATA 
INIT. 
m 

IMP.l 100.0 
IMP.2 100.0 
IMP.3 0.0 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 200.0 
S.G. 200.0 

METHOD 3 DATA 
%02 20.8 

%C02 0.1 
%CO 0.0 
%N2 79.1 

02+c02 20.9 

FINAL NET 
m m  
121.0 21.0 
100.0 0.0 

0.0 0.0 
0.0 
0.0 
0.0 
0.0 

221.0 21.0 
210.0 10.0 

Md 28.85 
Ms 28.47 
Ps 29.35 
Fo 1.000 

%EA 25243 

VOLUMETRIC RESULTS -SI 
Velocity 14.13 mlsec 
Actual Flow 29801 am3hr 
Std. Flow 28233 sm3hr 
Dry Std. Flow 27243 dsm3hr 

METER METER TEMPERATURE 
DH VOLUME INLET OUTLET 

&&!Q 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 

0.66 

m f!&QB 
536.880 104 
579.294 103 

101 
103 
103 
106 
105 
107 
106 
108 
106 
108 
104 
105 
105 
108 
106 
106 
105 
106 
107 
108 
108 
110 

42.414 104 
579.294 

@eQ!3 
101 
102 
101 
102 
101 
103 
102 
103 
102 
104 
102 
104 
101 
103 
103 
104 
103 
102 
103 
102 
102 
104 
105 
104 



EPA METHOD 201A ANALYSES 
RUN I.D. B O 4 2 0 l A R 3  

SUMMARY 

COMPONENT iQE!!xd 

CORRECTED 
NET FOR BLANK 

PM10: 
Probe Wash e= 10 microns 0.00200 0.00200 
Filler 0.001 19 0.001 19 
TOTAL PM10 0.00319 0.00319 

PM (>lo Microns): 
Probe Wash > 10 microns 0.00390 0.00320 

TOTAL PM 0.00709 0.00639 

ANALYTICAL DATA 

METHOD 2OlA COMPONENTS: 
TARE FINAL 

Filler 
lorams) (orams) 
0.5361 1 0.53730 

Probe Wash Residue e= PMIO 66.36540 66.36740 
Acetone Blank Residue 67.1 8690 67.18690 
Applicable Acetone Blank 
Max. Allowable Blank 

Probe Wash Residue > PMIO 65.57020 65.57410 
Acetone Blank Residue 67.28290 67.28440 
Applicable Acetone Blank 
Max. Allowable Blank 

PARTICULATE EMISSIONS: 
P W I O  u 

Actual Grain Loading (gr/dscf) 0.00123 0.00123 

Mass Rate (Ib/hr) 0.168 0.169 

NET 
tarams) 
0.00119 

0.00200 
0.00000 
0.00000 
0.00094 

0.00390 
0.00150 
0.00107 
0.00070 

TOTAL PM 
0.00246 

0.338 

VOLUME 
m 
NA 

120.0 
120.0 
120.0 
NA 

89.0 
125.0 

89 
NA 



DSO Calculations 

RUN I.D. BO-MZOlA-R3 

Stack Gas Viscosity (micropoise) 182.3753 
Cyclone Flow Rate (dscfhin) 0.4401 34 
Cyclone Flow Rate (acfrn) 0.488233 
D50 9.535018 

dPrnin and dPmax Calculations 

Stack Gas Viscosity (micropoise) 183.2633 
Cyclone Flow Rate (acfm) 0.4 5 8 7 9 

Dn vn m i n  vmax dPmin dPmax 
0.136 75.00348 63.86365 93.37496 1.209003 2.504524 
0.15 82.31383 53.36212 77.41699 0.844005 1.770611 

0.164 52.12899 45.48966 05.41811 0.613402 1.260574 
0.18 43.27349 38.70033 55.03696 0.443965 0.897901 

0.197 36.12722 33.27238 46.71001 0.328101 0.646755 
0.215 30.33123 28.91329 40.00301 0.247808 0.474357 
0.233 25.82588 25.55737 34.82820 0.193621 0.359570 
0.264 20.11081 21.35130 28.33580 0.135135 0.238008 

0.3 15.57846 18.04331 23.24122 0.096506 0.180117 
0.342 11.98712 15.43571 19.25777 0.070627 0.109934 
0.39 9.21802 13.40959 10.21014 0.053303 0.077092 



APPENDIX B.2 

DATA AND RESULTS OF TOTAL PARTICULATE 
SAMPLING FROM THE BAGHOUSE CATCH 
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APPENDIX B.3 

PROCESS SAMPLING 

DATA AND RESULTS FOR MOISTURE AND SIEVE ANALYSIS 



DUST MOISTURE CONTENT 

I 
I 

a 
I 
a 
I 
1 

a 

I 
ETS CONTRACT: 92-655 WA 14 
SITE : JOHNSON CITY BRICK 
SAMPLE TYPE : SHALE AND CLAY FROM GRINDING ROOM EXIT 

ETS ID CLIENT ID 
61581) RUN 1 

6159D RUN 2 

6160D RUN 3 

CRUCIBLE 
1NT.W. 
14.3588 
14.1548 

14.5292 
13.6661 . 

14.6246 
15.3362 

CRUCIBLE+DUST CRUCIBLE+DUST % 
1NT.W. WT.AFTER DRYING MOISTURE 
22.0001 21.3828 8.08 
23.6043 22.8359 8.i3 

AVG. 8.11 

23.9142 23.1462 8.18 
20.9466 20.3592 8.07 

AVG. 8.13 

22.5001 21.6511 10.78 
22.3888 10.85 

AVG. 10.81 
23.2467 



5IEVE ANALYSIS RESULTS FOR EPA BRICK PLANT 

ETS CONTRACT : 92-655 WA 14 

BAMPLE TYPE : SHALE AND CLAY PROM GRINDING ROOM EXIT 

SAMPLE ID : RUN 1 

ETS ID : 6158D 

AS-IS SAMPLE wT.(pS) 8 137.3048 

SAMPLE PERCENT SIZE 

18 MESH SAMPLE 
20 MESH SAMPLE 
25 MESH SAMPLE 
30 MESH SAMPLE 
35 MESH SAMPLE 
60 MESH SAMPLE 
80 MESH SAMPLE 
100 MESH SAMPLE 
200 MESH SAMPLE 

WT. lam SL LESS' THAN lmicrons 1 
57.0190 50.4727 1000 

6 
6 c); 
15 

~. . . 
.E928 53.4526 850 
.5617 48.6737 710 
.2896 44.8212 600 
.3285 41.6688 500 
.5314 30.3571 250 

5.3679 26.4477 180 
2.2323 24.8219 150 
11.7782 16.2437 75 



SIEVE ANALYSIS RESULTS FOR EPA BRICK PLANT 

ETS CONTRACT : 92-655 WA 14 

SAMPLE TYPE : SHALE AND CLAY FROM GRINDING ROOM EXIT 

SAMPLE ID : RUN 2 

ETS ID : 6159D 

AS-IS SAMPLE h'T.(gm~) : 136.9568 

SAMPLE PERCENT SIZE 
WT. lam S l  LESS THAN lmicrons L 

18 MESH SAMPLE : 52.2936 61.8174 1000 
20 MESH SAMPLE 
25 MESH SAMPLE 
30 MESH SAMPLE 
35 MESH SAMPLE 
60 MESH SAMPLE 
80 MESH SAMPLE 
100 MESH SAMPLE 
200 MESH SAMPLE 

.~ ._ ~ 

6.8745 56.7980 
6.6489 51.9432 
5.5286 47.9065 
5.2587 44.0668 
16.4524 32.0540 
5.8695 27.7683 
2.1479 26.2000 
10.6590 18.4173 

- _ _ _  
850 
710 
600 
500 
250 
180 
150 
75 



SIEVE ANALYSIS RESULTS FOR EPA BRICK PLANT 

ETS CONTRACT : 92-655 WA 14 

SAMPLE TYPE : SHALE AND CLAY FROM GRINDING ROOM EXIT 

SAMPLE ID : RUN 3 

ETS ID : 6160D 

AS-IS SAMPLE WT.(gms) : 

18 MESH SAMPLE (gms) : 
20 MESH SAMPLE (gms) : 
25 MESH SAMPLE (gms) : 
30 MESH SAMPLE (gms) : 
35 MESH SAMPLE (gms) : 
60 MESH SAMPLE (gms) : 
80 MESH SAMPLE (gms) : 
100 MESH SAMPLE (gms) : 
200 MESH SAMPLE (gms) : 

137.2600 

SAMPLE PERCENT S I Z E  
WT. fam S L  LESS THAN jmicrons L 
36.2624 73.5812 1000 
6.6530 68.7342 850 
7.0444 63.6021 710 
6.5583 58.8241 600 
6.0927 54.3853 500 

22.8304 31.7523 250 
9.4026 30.9021 180 
4.6225 27.5344 150 
14.8698 16.7011 75 

I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I' 
I 
I 



APPENDIX B.4 

DATA AND RESULTS FOR HI-VOL AMBIENT SAMPLING 



SUMMARY OF AMBIENT HI-VOL SAMPLING FOR TSP 

GENERAL SHALE PLANT # l o  

RUN I.D. 
DATE 
START TIME 
END TIME 
TEST DURATION - Min. 

SAMPLING DATA 

Corr. Flow - scfm 

GRAVIMETRIC DATA 

Tare Filter Weight - grn 
Final Filter Weight - gm 
Net Filler Gain - grn 

TSP EMISSIONS 

Conc. - u g h 3  

RUN 1 
07/27/93 

07:41 
10:38 

177 

39.9 

3.5084 

0.0404 
3.5488 

RUN 2 
07/27/93 

10:45 

RUN3 AVERAGE 
07/27/93 

14:12 

201 175 
14:06 i 7:oa 

40.1 41.3 

2.6503 2.6450 
2.6872 2.6722 
0.0369 0.0272 

202.14 161.77 132.98 165.6 



SUMMARY OF AMBIENT SAMPLING FOR PM 10 

GENERAL SHALE PLANT #lo 

RUN I.D. RUN 1 RUN 2 RUN3 AVERAGE 
DATE 07/27/93 07/27/93 07/27/93 
START TIME 07:28 10:37 14:OO 
END TIME 10:25 1355 17:04 
TEST DURATION - Min. 177 198 179 

SAMPLING DATA 

Cor. Flow - scfm 39.6 39.4 40.7 

GRAVIMETRIC DATA 

Tare Filter Weight - grn 3.4604 2.6593 2.6377 
Final Filter Weight - grn 3.4920 2.6828 2.6590 
Net Filter Gain - grn 0.0316 0.0235 0.0213 

TSP EMISSIONS 

Conc. - u g h 3  159.31 106.44 103.31 123.0 



I 
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APPENIDIX B.5 

BAGHOUSE OUTLET 

RAW FIELD SAMPLING DATA FOR EPA METHOD 201A TESTING 
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APPENDIX B.6 

R A W  FIELD DATA FOR HI-VOL AMBIENT SAMPLING 
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APPENDIX B.7 

BAGHOUSE OUTLET 

GRAVIMETRIC LABORATORY DATA 
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ETS, Inc. 
GRAVIPIETRIC LABORATORY DATA 

T a r e  B e a k e r  Weights 

Report P r e p a r e d  on: 08/03/93 Page 1 

64.90430 

61.19910 

64.40940 



ETS, Inc. 
GRAVIHETRIC LABORATORY DATA 

Tare F i l t e r  Weights 
Fi l ter  Description: Gelmans 

R e p o r t  Prepared on: 08/03/93 Page 1 

. 



ETS, Inc. 
GRRVIKETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job N u m b e r :  92-655WA 
R e p o r t  Prepared on: 11/01/93 Page 

Constant  
Tare 

Weight ( g )  

Beaker 
F i l t e r  

67.84220 

0.54180 

---------- 

---------- 
64.90430 
0.00000 

---------- 
66.35430 
0.00000 

---------- 
65.48210 

0.53753 

1 

Final Weight Data 
Date Time Weight (9) Analyst  

.......................................... 
07/28/93 12:30 68.37720 PJB 

07/29/93 07:55 68.38790 PJB 
07/29/93 14:OO 68.38aio PJB 

07/28/93 18:32 68.38500 P P  

.......................................... 
07/28/93 12:34 64.90550 PJB 

07/29/93 07:55 64.90700 PJB 
07/28/93 18136 64.90740 PJB 

.......................................... 
07/28/93 12:32 66.35980 PJB 
07/28/93 18:33 66.35840 PJB 
07/29/93 07:56 66.35730 PJB 
07/29/93 14:02 66.35690 PJB 

.......................................... 
07/28/93 12:35 66.01500 PJB 
07/28/93 18:36 66.02200 PJB 
07/29/93 07:56 66.02070 PJB 
07/29/93 14:03 66.02090 PJB 

Beaker # 
F i l t e r  # 

Sample # 
Run I.D. 
Tota l  V o l . , r n l  
A l i q u o t  Vol. -------------- 

07/07/93-001 
G92-117 
092-0117 
92-655WA-00100 
BO -201-R1 

_--------_____ 
07/07/93-002 

92-655WA-00101 
BO -20141 
122.00000 
122.00000 

07/07/93-003 

92-655WA-00102 
BO -201-R1 
124.00000 
124.00000 

07/07/93-004 
092-0118 
92-655WA-00104 
Bo -201-Rz 

I 

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

-------------_ 

------- ------_ 
07/07/93-005 

92-655WA-0010; 
Bo -201-Rz 
122.00000 
122.00000 ------ ---_____ 

Constant 
F i n a l  

Weight ( g )  

66.02090 

66.23290 
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ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

F ina l  Beaker  Weigh t s  
Job N u m b e r :  92-655WA 
R e p o r t  P r e p a r e d  on: 11 /01/93  P a g e  2 

Constant 
F i n a l  

Weight  (9) 



ETS, Inc. 
CRAVINETRIC LABORATORY DATA 

F i n a l  Beaker Weights  
Job Number: 92-655WA 
R e p o r t  Prepared on: 11/01/93 Page 

I 

Beaker # 
Filter # 

Sample # 
Run I . D .  
T o t a l  Vol.,ml 
A l i q u o t  Vol. -------------- 

07/07/93-011 

92-655WA-00119 
BO -201-RO 
125.00000 
125.00000 

07/07/93-012 

92-655WA-00120 
BO -201-RO 
125.00000 
125.00000 

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

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

Constant  
Tare  

Weight ( 9 )  

Beaker 
F i l t e r  

67.28290 
0.00000 

---------- 

---------_ 
67.18690 
0.00000 

- - - - - - - - - - 

F i n a l  Weight Data 
Date Time Weight ( g )  Analyst 

07/28/93 12129 67.18640 PJB 
07/28/93 18:39 67.18690 PJB 

3 t 
-1 4 



ETS, Inc.  

S i l i c a  G e l  Weights 
GRAVIMETRIC LABORATORY DATA 

Report Prepared on: 08/03/93 Page 1 

I 



c.0 
KILN A DRYER OUTLET STACK APPENDICES 
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APPENDIX C.l 

DATA AND RESULTS FOR EPA METHOD 2 5 A  
AND MODIFIED METHOD 2 5 A  TESTING 

(THC, METHANE AND ETHANE) 

I 



Summary of Kiln A Dryer Exhaust Total Hydrocarbons, Methane, and 
Ethane Emissions 

RUN I.D. 
DATE 07/28/93 
TIME STARTED 11:05 
TIME ENDED 12:05 

XAD-Ul-4-Rl KAD-U1-4-RZ XAD-U1-4-R3 
07/28/93 .~ , 

14:35 
15:15 

SRHPLING PARAMETERS 

Metered Volume - dcf 35.484 
Corrected Volume - dscf 33.403 
Total Test Time - min 60 

GAS PARAME TERS 

Gas Temperature - OF 145.3 
oxygen - % 19.4 
Carbon Dioxide - % 0.1 
Moisture - % 6.69 

GAS FLOWRATE 

Velocity - ft/sec 60.16 
Actual Volume - acfm 17720 
Standard Volume - dscfm 14483 

THC EMISSIONS 

Conc. - ppmw (as Propane) 3.72 

Conc. - ppmdv (as Carbon) 11.96 
Mass Rate - lb/hr (as Carbon) 0.324 

Conc. - ppmdv (as Propane) 3.99 

YETHANE AND ETHANE EMISSIONS* 

Conc. - ppmdv (as Propane) 2.28 
Conc. - ppmwv (as Propane) 2.13 

Conc. - ppmdv (as Carbon) 6.85 
Mass Rate - lb/hr (as Carbon) 0.186 

TGNMO EMISSIONS 

Mass Rate - lb/hr (as Carbon) 0.138 

07/28/93 
12 : 40 
13:40 

35.162 
32.583 

60 

143.5 
18.8 
0.8 
6.10 

60.46 
17806 
14689 

3.58 
3.81 
11.44 
0.314 

1.62 
1.73 
5.18 

0.142 

0.172 

36.160 
33.363 

60 

148.0 
18.7 
0.8 
6.84 

60.49 
17817 
14474 

3.82 
4.10 
12.30 
0.333 

1.42 
1.52 
4.57 

0.124 

0.209 

AVERAGE 

35.602 
33.116 

60 

145.6 
19.0 
0.6 
6.54 

60.37 
17781 
14549 

3.71 
3.97 
11.90 
0.324 

1.72 
1.84 
5.53 
0.150 

0.173 

~ 

HethanelEthane emissions are based on a 14-minute test conducted 
immediately prior to each THC test run. 



RUN NUMEER KAD-Ill-4-Rl 

DATE 
START TIME 
END TIME 
STACK DIAM. 
UETER BOX GAMMA 
METER BOX dIi@ 
BAROMETRIC 

TEST DURATION 
Cp 

lBTBOD 1-4 RESULTS 
Metered Volume 
Volume @ Std-Cond. 
% Water 
Velocity 

Std. Flow 
Dry Std. Flow 

Actual Flow 

STACK 

07/28/93 
11:05 
12:05 

1.00624 
1.72964 

30 inches 

30.01 in.Ha - 
0.84 
60 minutes 

35.484 dcf 
33.403 dscf 
6.69 0 
60.16 ftlsec 
17720 acfm 
15522 acfm 
14483 dacfm 

TEMP STATIC DP DH 
POINT IDeaF) (in.WCI (in.WCl Jin.WC) 

1 111 0.47 0.62 1.00 
0.86 1.00 2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

i i o  
115 
119 
148 
154 
156 
156 
156 
157 
158 
158 
137 
138 
139 
139 
148 
151 
153 
155 
155 
157 
158 
159 

145 

0.96 
0.97 
1.05 
0.98 
0.94 
0.89 
0.89 
0.94 
0.96 
0.83 
1.00 
1.05 
1.10 
1.25 
1.30 
1.30 
0.93 
0.96 
0.99 
0.95 
0.95 
0.93 

0.47 0.98 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 

YETBOD 4 DATA 
INIT. 
&!u 

IMP.1 100.0 
IMP.2 100.0 
IMP.3 0.0 
IMP.4 
IMP.5 
IMP.6 
IMP.7 
TOTAL 200.0 
S.G. 200.0 

YETBOD 3 DATA 
PO2 19.4 

PCO2 0.1 
%CO 0.0 
ON2 80.5 

02+c02 19.5 

FINAL NET 
louidl 
137.0 37.0 
108.0 8.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 

245.0 45.0 
205.9 5.9 

Md 28.80 
Ma 28.07 
PB 30.04 
FO 12.500 

PEA 1051 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

499.990 100 100 
535.474 117 112 

m I D e q F ) ( D e a F I  

535.474 
35.484 107 



RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
METER BOX CAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

KAD-Nl-4-RZ 

07/28/93 
12:40 
13 a 40 

30 
1.00624 
1.72964 

ct s 

30.01 in.Hg 
0.84 
60 minutes 

-OD 1-4 RESULTS 
Metered Volume 35.162 dcf 
Volume C Std.Cond. 32.583 dscf 
0 Water 6.10 s 
Velocity 60.46 ft/sec 
Actual Flow 17806 acfm 
Std. Flow 15643 'scfm 
Dry Std. Flow 14689 dscfm 

YETBOD 4 DATA 
INIT. FINAL NET 
U M L L W  

IMP.l 100.0 132.0 32.0 
IMP.2 100.0 106.0 6.0 
1mp.3 0.0 0.0 0.0 
imp.4 
imp.5 
1mp.6 
IMP. 7 
TOTAL 200.0 
8.0 .  200.0 

WETBOD 3 DATA 
502 18.8 

5c02 0.8 
sco 0.0 ~~~ 

5n2 80.4 
02+c02 19.6 

0.0 
0.0 

Md 28.88 
ME 28.21 
Pa 30.05 
Fo 2.692 
&EA 773 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

METER METER- TEMPERATURE STACK 
VOLUME INLET OUTLET 

POINT LDeaFL Jin.WC) (in.WCL jin.WCL JDeaFI (DeaF) 
121 0.50 0.64 1.00 535.603 114 113 

TEHP STATIC DP DH - 
122 
130 
135 
139 
139 
145 

0.91 
0.96 
0.97 
1.05 
1.05 
0.88 

146 0.86 
147 0.83 
148 0.91 
149 0.89 
149 0.94 
139 1.00 
139 1.10 
143 1.15 
147 1.35 
147 1.15 
148 1.10 
150 0.94 
151 0.98 
153 1.05 
153 1.10 
153 1.10 
152 1.10 

144 0.50 1.00 

~~ ~- 
1.00 570.765 120 118 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 35.162 116 
570.765 



, 

RUN NUMBER KAD-Y1-4-R3 

DATE 
START TIME 
END TIME 
STACK D I M .  HETER BOX GAMMA 

CP 

METER BOX dH@ 
BAROMETRIC 

TEST DURATION 

lQTHOD 1-4 RESULTS 
Metered Volume 
Volume C Std.Cond. 
0 Water 
Velocity 

Std. Flow 
Dry Std. Flow 

Actual Flow 

STACK 

07/28/93 
14: 15 
15:15 

1.00624 
1.72964 

0.84 

30 inches 

30.01 in.Hg 

60 minutes 

36.160 dcf 
33.363 dscf 
6.84 0 
60.49 ftleec 
17817 acfm 
15536 ecfm 
14474 dscfm 

-00 4 DATA 
INIT. FINAL NET 
. & ! L L L n L L & L L  

IMP.l 100.0 18.0 -82.0 
IMP.2 100.0 222.0 122.0 
IMP.3 0.0 0.0 0.0 
IMP. 4 0.0 
IG.5 
IMP.6 

0.0 
0.0 

IW.7 0.0 
TOTAL 200.0 240.0 40.0 
S.G. 200.0 212.0 12.0 

" B O D  3 DATA 
002 18.7 Md 28.87 

cc02 0.8 Ms 28.13 
%CO 0.0 Ps 30.05 
0N2 80.5 Fo 2.857 

02+c02 19.5 OEA 730 

METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT cDeaFL lin.WCL rin.WC, Iin.WCL (dcf) JDeaF'l rDeaFL 
1 118 0.49 0.81 1.00 570.927 118 118 

120 0.94 1.00 607.087 121 118 
- 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1 5  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG . 

122 
126 
138 
147 
150 
154 
156 
157 
157 
157 
147 
146 
148 
151 
154 
158 
157 
158 
158 
158 
158 
158 

148 

1.00 
1.05 
1.00 
0.96 
0.93 
0 . 7 0  
0.65 
0.86 
0.85 
0.92 
1.10 
1.20 
1.25 
1.35 
0.88 
1.20 
0.95 
0.98 
1.05 
1.10 
1.05 
1.05 

0.49 0.99 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
607.087 

1.00 36.160 119 



APPENDIX C.2 

RAW FIELD SAMPLING DATA FOR EPA METHODS 2-4 
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INTEGRATED BAG ANALYSIS DATA 

1 I 

Job Name ufi l% r I*< k wf4 I Y  
Contract 9 2 -  LSS 
Method of Analysis 0 /a 

I I I 

I I I 
I I I i 

I I 1 

t I I I 
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APPENDIX C.3 

DATA AND RESULTS FOR CONTINUOUS EMISSIONS MONITORING 
(THC, METHANE AND ETHANE) 



EPA Brick WA 14 
Dryer Stack 

Total Hydrocarbons 
DSO-M25A-R1 

Starting 
07-28-93 

Time 

11:07 
11:oa 
11: 09 
11: 10 
11: 11 
11: 12 
11:13 
11: 14 
11: 15 
11:16 
11: 17 
11: 18 
11: 19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11: 32 
11:33 
11:34 
11:35 
11:36 
11: 37 
11:38 
11:39 
11:40 

11:42 
11:41 

11:43 
11:44 
11:45 

THC 

PPMWV 

4.04 
4.24 
4.22 
3.98 
3.88 
3.97 
4.06 
3.95 
3.94 
4.04 
4.20 
4.20 
4.16 
4.10 
4.18 

, 4.14 
3.87 
3.71 
3.78 
3.87 
3.94 
3.92 
3.92 
3.92 
3.98 
3.92 
3.92 
3.97 
4.15 
4.22 
4.14 
4.30 
4.27 
4.25 
4.18 
4.15 
4.16 
4.31 
4.41 



EPA Brick WA 14 
Dryer Stack 

Total Hydrocarbons 
DSO-M25A-R1 

Starting 
07-28-93 

Time 

11:46 
11:47 
11: 48 
11: 49 
11:50 
11:51 
11:52 

11: 54 
11:55 
11: 56 
11: 57 
11: 58 
11:59 
12 : 00 
12 : 01 
12 : 02 
12:03 
12:04 
12:05 

11:53 

59 MinAvg 

THC 

PPMWV 

4.29 
4.28 
4.24, 
4.30 
4.28 
4.56 
4.39 
4.49 
4.39 
4.16 
3.97 
3.91 
4.00 
3.96 
3.86 
3.81 
3.95 
4.02 
4.00 
4.05 

4.09 

Data Corrected for Calibrations 
59 MinAvg 3.72 



Calibrations: 

voc 100 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 24.58 
Initial Cal. at: 1041 
LOW Cal. Response = -0.01 HIGH Cal. Response = 24.83 

Cal. Drift = -0.00 Cal. Drift = 0.00 
Final Cal. at: 1215 
LOW Cal. Response = 0.74 HIGH Cal. Response = 25.27 

Cal. Drift = 0.01 Cal. Drift = 0.01 
LOW System Drift = 0.01 HIGH system Drift = 0.00. 

1 
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EPA Brick WA 14 
Dryer Stack 

Total Hydrocarbons 
DSO-M25A-R2 

Starting 
07-28-93 

Time 

12 : 42 
12 : 43 

12 : 45 
12:46 
12:47 
12:48 
12:49 
12:50 
12:51 
12 : 52 
12 : 53 

12 : 55 
12 : 56 
12 : 57 

12 : 59 
13:OO 

13:02 
13:03 

13 : 05 

13:07 
13 : 08 
13 : 09 
13:lO 
13 : 11 
13 : 12 
13: 13 
13: 14 
13:15 
13:16 
13 : 17 
13 : 18 
13 : 19 

12 : 44 

12 : 54 

12 : 58 

13 : 01 

13 : 04 

13 : 06 

13:20 

THC 

PPMWV 

3.93 
4.11 
4.10 
4.08 
4.05 
4.15 
4.26 
4.20 
4.22 
4.18 
4.22 
4.20 
4.17 
4.17 
4.17 
4.31 
4.24 
4.07 
3.86 
3.90 
4.03 
4.03 
4.00 
4.07 
4.17 
4.10 
4.08 
4.07 
4.21 
4.26 
4.23 
4.21 
4.27 
4.49 
4.58 
4.52 
4.51 
4.61 
4.66 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
I 



EPA Brick WA 14 
Dryer Stack 

Total Hydrocarbons 
DSO-M25A-R2 

Starting 
01-20-93 

Time 

13:21 
13:22 
13:23 

13:25 
13:26 
13:27 
13:28 

13:24 

13:29 
13:30 
13:31 

13:33 
13:34 
13:35 
13:36 
13:37 
13:30 

13:32 

13:39 
13:40 

59 MinAvg 

THC 

PPMWV 

4.66 
4.54 
4.40 
4.50 
4.45 
4.41 
4.45 
4.74 

4.64 
4.47 
4.34 
4.13 
4.25 
4.13 
4.11 
4.20 
4.31 
4.27 
4.26 

4.81 

4.27 

Data Corrected for Calibrations 
59 MinAvg 3.58 

# 



Calibrations: 

voc 100 Span Value = 100 
L O W  Calibration Gas = 0.00 HIGH Calibration Gas = 24.58 
Initial Cal. at: 1215 
LOW Cal. Response = 0.74 HIGH Cal. Response = 25.27 

Cal. Drift = 0.01 Cal. Drift = 0.01 
Final Cal. at: 1350 
LOW Cal. Response = 0.70 HIGH Cal. Response = 24.93 

Cal. Drift = 0.01 Cal. Drift = 0.00 
LOW System Drift = -0.00 HIGH System Drift = -0.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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I 
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I 
I 
I 
I 
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I 
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EPA Brick WA 14 
Dryer Stack 

Total Hydrocarbons 
DSO-M25A-R3 

Starting 
07-28-93 

Time 

14:17 
14 : 18 
14: 19 
14:ZO 
14:21 
14 : 22 
14:23 
14 : 24 
14:25 
14:26 
14:27 
14:28 
14 : 29 
14:30 
14: 31 
14:32 
14:33 
14: 34 
14:35 
1 4 ~ 3 6  
14 : 37 
14: 38 
14 : 39 
14:40 
14:41 
14:42 
14:43 
14 : 44 
14: 45 
14:46 
14:47 
14:48 
14:49 
14: 50 
14 : 51 
14: 52 
14 : 53 

14 : 55 
14 : 54 

THC 

PPMWV 

4.18 
4.30 
4.33 
4.24 
4.26 
4.37 
4.50 
4.48 
4.39 
4.33 
4.45 
4.50 
4.55 
4.41 
4.57 
4.83 
4.68 
4.59 
4.48 
4.26 
4.11 
4.07 
4.26 
4.18 
4.35 
4.34 
4.35 
4.34 
4.62 
4.63 
4.55 
4.39 
4.40 
4.53 
4.51 
4.45 
4.48 
4.53 
4.61 



EPA Brick WA 14 
Dryer Stack 

Total Hydrocarbons 
DSO-M25A-R3 

Starting 
01-20-93 

Time 

14 : 56 

i4:58 
14 : 51 

14 : 59 
15:OO 

15:02 
15: 03 
15: 04 

15: 06 

15: 08 
15: 09 

15: 11 

15: 13 

15: 15 

15: 01 

15:05 

15: 01 

15: 10 

15: 12 

15: 14 

59 MinAvg 

THC 

PPMWV 

4.53 
4.53 
4.54 
4.65 
4.60 
4.61 
4.61 
4.49 
4.62 

4.60 
4.65 
4.67 
4.57 
4.35 
4.51 
4.51 
4.62 

4.29 

4.58 

4.38 

4.41 

Data Corrected for Calibrations 
59 MinAvg 3.02 



Calibrations: 

voc 100 Span Value = 100 
M W  Calibration Gas = 0.00 HIGH Calibration Gas = 24.58 
Initial Cal. at: 1350 
LOW Cal. Response = 0.70 HIGH Cal. Response = 24.93 

Cal. Drift = 0.01 Cal. Drift = 0.00 
Final Cal. at: 1525 
LOW Cal. Response = 0.71 HIGH Cal. Response = 24.91 

Cal. Drift = 0.01 Cal. Drift = 0.00 
LOW System Drift = 0.00 HIGH System Drift = -0.00 



EPA Brick WA 14 
Dryer Stack 

MethaneIEthane 
RUN 1 

Starting 
07-28-93 

14 MinAvg 

I Meth/Eth 
% 

2.13 

Time I PPMWV 

10:47 

10:49 
10: 50 
10:51 
10: 52 
10: 53 
10: 54 
10:55 
10: 56 
10: 57 
10: 58 
10: 59 
11: 00 

10:48 
2.11 
2.02 
2.02 
2.07 
2.19 
2.38 
2.20 
2.15 
2.22 
2.25 
2.12 
2.05 
2.07 
2.02 



I 
I 
I 
I 
0 
1 
I 
e 

1 
I 
I 
I 
I 
I 
I 
I 

EPA Brick WA 14 
Dryer Stack 

Methane/Ethane 
RUN 2 

Starting 
07-28-93 

Meth/ Eth 

Time 

12:21 
12:22 
12:23 
12:24 
12:25 
12:26 

12 : 28 
12:29 
12 :'30 
12:31 
12:32 

12 : 34 

12:27 

12:33 

1.73 
1.71 
1.77 
1.72 
.1.71 
1.74 
1.59 
1.52 
1.49 
1.54 
1.55 
1.54 
1.51 
1.53 

14 MinAvg I 1.62 



EPA Brick WA 14 
Dryer Stack 

MethaneJEthane 
RUN 3 

Starting 
07-28-93 

13:54 
13:55 
13:56 
13:57 
13 : 58 
13 : 59 
14:OO 
14:Ol 
14:02 
14 : 03 
14 : 04 
14 : 05 
14 : 06 
14:07 

14 MinAvg 

I ' MethJEth 
% 

1.44 
1.41 
1.45 
1.50 
1.46 
1.40 
1.37 
1.37 
1.42 
1.45 
1.42 
1.41 
1.39 
1.38 

1.42 

Time I PPMWV 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
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KILN COMBUSTION ZONE EXHAUST STACK APPENDICES 



APPENDIX D. 1.0 

KILN COMBUSTION EXHAUST STACK 
DATA AND RESULTS APPENDICES 



APPENDIX D .I. 1 

DATA AND RESULTS FOR EPA METHOD 201A/202 TESTING 



Summary of the  Kiln Combustion Exhaust PM, 
PMIO, and CPM Emissions 

RUN I.D. KCE-UZOlA/ZOZ-Rl KCI-UZOlA/ZOZ-RZ KCE-UZOlA/ZOZ-R3 
07/31/93 07/31/93 07/31/93 

11:45 14: 07 16:49 
13:29 15:55 18:26 

DATE 
TIME STARTED 
TIME ENDED 

SAMPLING PARRMETE RS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 
% Isokinetics 
D50 

41.126 
39.685 

94 
107.2 
9.47 

333.6 
13.12 
6.62 
10.25 

28.83 
7208 

, 4318 

0.090 
3.323 

0.032 
1.171 

0,024 
0.883 

44.103 
42.171 

100 
114.8 
9.52 

331.5 
13.04 
6.58 
9.76 

26.70 
6675 
4030 

0.073 
2.517 

0.044 
1.529 

0.042 
1.454 

36.054 
34.080 

81.0 
107.2 
9.39 

342.0 
12.01 
6.47. 
11.43 

29.44 
7359 
4305 

0.080 
2.958 

0.036 
1.334 

0.028 
1.026 

AVERAGE 

38.590 
36.882 

87.5 
107.2 
9.43 

337.8 
12.57 
6.55 
10.84 

29.13 
7284 
4311 

0.085 
3.141 

0.034 
1.252 

0.026 
0.955 

0.145 Concentration - grldscf 0.145 0.159 0.144 
Mass Rate - lb/hr 5.378 5.500 5.318 5.348 

GAS PARAMETERS 

Gas Temperature - OF 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 
PMlO EMISSIONS 

Concentration - gr/dscf 
Mass Rate - lb/hr 
PM> 10 MICRON EM ISSIONS 

Concentration - gr/dscf 
Mass Rate - lb /hr  

CPM EMISSIONS 

Concentration - gr/dscf 
Mass Rate - lb/hr 
TOTAL PM EMISSIONS 



RUN NUMBER KCE-MZOlAI202-Rl 

DATE 
START TIME 
END TIME 
STACK LENGTH 
STACK WIDTH 
STACK EQUIV. DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

07/31/93 
11 :45 
13:29 

25 inches 
24 inches 

24.49 inches 
0.264 inches 

1.00624 
1.72964 

0.84 
94.0 minutes 

30.00 in.Hg 

SAMPUNQ RESULTS 
Metered Volume 41.126 d d  
Metered Volume 1.165 dcm 
Volume @ Std.Cond. 39.685 dsd 
Volume @ Std.Cond. 1.124 dscm 
O h  Water 10.25 0% 

% lsokinetics 107.2 0% 

Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

VOLUMETRIC RESULTS - USENG 
28.83 Wsec 
7208 acfm 
4811 scfm 
4318 dscfm 

STACK 
TEMP STATIC 
-0 - 

1 298 0.17 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG. 

319 0.16 
344 0.15 
349 0.13 
346 
331 
310 
327 
337 
329 
312 
342 
31 8 
31 1 
341 
340 
347 
348 
340 
341 
341 
345 
344 
346 

334 0.15 

DP DWELL 
- T l M E  

0.19 4.05 
0.18 
0.22 
0.21 
0.18 
0.15 
0.18 
0.16 ' 
0.17 
0.15 
0.16 
0.15 
0.15 
0.16 
0.18 
0.21 
0.18 
0.21 
0.15 
0.15 
0.17 
0.16 
0.17 
0.18 

0.17 

3.94 
4.35 
4.25 
3.94 
3.59 
3.94 
3.71 
3.83 
3.59 
3.71 
3.59 
3.59 
3.71 
3.94 
4.25 
3.94 
4.25 
3.59 
3.59 
3.83 
3.71 
3.83 
3.94 

3.66 

METHOD 4 DATA 
INIT. 
m 

IMP.l 100.0 
IMP.2 100.0 
IMP.3 100.0 
IMP.) 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 300.0 
S.G. 200.0 

METHOD 3 DATA 
om02 13.12 

%C02 6.62 
%CO 0.0 
%N2 80.3 

02+c02 10.0 

FINAL NET 
m m  
174.0 74.0 
110.0 10.0 
100.0 0.0 

0.0 0.0 
0.0 
0.0 
0.0 

384.0 84.0 
212.3 12.3 

Md 29.58 
Ms 28.40 
Ps 30.01 
Fo 1.175 

%EA 162.60 

VOLUMETRIC RESULTS -SI  
Velocity 8.79 mlsec 
Actual Flow 12247 am3hr 
Std. Flow 8173 sm3hr 
Dry Std. Flow 7336 dsm3h 

METER METER TEMPERATURE 
OUTLET VOLUME INLET DH 

lin.WC) 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 
0.52 

0.52 

(dcn 0 
830.837 93 
871.963 88 

86 
90 
90 
94 
96 
91 
87 
91 
89 
94 
96 
97 
94 
91 
98 

100 
101 
102 
99 
97 
98 
97 

871.963 
41.126 

LB-eaEl 
92 
80 
87 
88 
67 
89 
92 
85 
87 
89 
87 
91 
93 
92 
90 
90 
94 
96 
98 
98 
96 
94 
94 
94 

93 

~ 

I 

I' 
I 
I 
I 
1 
1 
I 
1 
1 
i 
I 
I 
I 
I 
I 
I 
1 
I 
I 



I' 
F 
r 
c 
# 

EPA METHOD 2QIN202 ANALYSES 
RUN 1.0. KCE-M2OlNZO2-R~ 

SUMMARY 

PM10: 
Probe Wash <= 10 microns 
Filter 
TOTAL PMlO 

PM(>10 Microns): 
Probe Wash > 10 microns 

TOTAL PM 

CONDENSIBLE PM 
Organic CPM 
Inorganic CPM 
TOTAL CPM 

TOTAL PARTICULATE (TSP+CPM) 

NET 
him.& 

0.01310 
0.21782 
0.23092 

0.08150 

0.31242 

0.04600 
0.04530 
0.09130 

0.40372 

ANALYTICAL DATA 

CORRECTED 
FOR BUNK 
bxwla 

0.01310 
0.21782 
0.23092 

0.08140 

0.3 1232 

NA 
NA 

0.06140 

0.37372 

METHOD ZOlA COMPONENTS: 
TARE FINAL 

Larams) 
Filter 0.41468 0.63250 

Probe Wash Residue <= PM10 64.95180 64.96490 
67.69890 67.69890 Acetone Blank Residue 

Applicable Acetone Blank 
Max. Allowable Blank 

Probe Wash Residue > PM10 65.00620 65.08770 
Acetone Blank Residue 64.00410 64.00420 
Applicable Acetone Blank 
Max. Allowable Blank 

METHOD 202 COMPONENTS: 
TARE FINAL 

Lclrams) m!!!sl 
Container #4 
Organic Residue (uncorr.) 67.08520 67.13120 
Inorganic Residue (uncon.) 197,53390 197,57920 
MeCU Blank 64.89250 64.90660 
HZO Blank 64.59390 64.60970 

PARTICULATE EMISSIONS: - PMlO PW10 u 
Adual Grain Loading (gddscf) 0.08978 0.03165 

Mass Rate (Ibhr) 3.323 1.171 

NET VOLUME 

0.21782 NA 

0.01310 60.0 
0.00000 120.0 
0.00000 60.0 
0.00047 NA 

0.08150 105.0 
0.00010 11 0.0 
0.00010 105 
0.00082 NA 

- m 

NET VOLUME 

0.04600 250 
0.04530 450 
0.01410 125 
0.01580 500 

Total CPM Total PM 
0.02387 0.145 

0.883 5.378 



DSO Calculations 

RUN I.D. KCEM2OlAl202-Rl 

Stack Gas Viscosity (micropoise) 
Cyclone Flow Rate (dscflmin) 
Cyclone Flow Rate (acfm) 
DSO 

dPmin and dPmax Calculations 

235.1 002 
0.4221 8 

0.705133 
9.470939 

Stack Gas Viscosity (micropoise) 240.5222 
Cyclone Flow Rate (acfm) 0.668166 

Dn vn vmin vmax dPmin dPmax 
0.136 110,39773 92.55990 135.84784 1.784526 3.832683 
0.15 90.75184 77.23037 112.37890 1.242377 2.630457 

0.164 11 .OOOOO 17.08689 20.34882 0.060814 0.086249 
0.18 63.0221 1 55.81326 79.72440 0.848861 1.323914 

0.197 52.61451 47.87923 67.56796 0.477498 0.950952 
0.215 44.17342 41.50585 57.77248 0.358836 0.695215 
0.233 37.61197 36.59894 50.21214 0.279006 0.525163 
0.264 29.29747 30.45106 40.72370 0.193144 0.345440 

0.3 22.68796 25.62170 33.27779 0.136739 0.230667 
0.342 17.45765 21.82369 27.45933 0.099205 0.157057 
0.39 13.42483 18.88296 23.01457 0.074271 0.110327 



I 
I 
1 
I 
I 
I 
I 

I 
1 

m 

RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK LENGTH 
STACK WIDTH 
STACK EQUN. DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

SAMPUNQ RESULTS 
Metered Volume 
Metered Volume 
Volume @ Std.Cond. 
Volume @ StdSond. 
%Water 
% lsoknetics 

VOLUMETRIC RESULTS. 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow' 

STACK 
TEMP 

PolNT- 
1 318 
2 
3 

.4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG. 

322 
335 
322 
320 
338 
335 
340 
33 1 
317 
334 
340 
329 
335 
31 4 
337 
333 
334 
340 
329 
336 
334 
342 
342 

332 

KCE-M20lA1202-R2 

07/31/93 
14:07 
1555 

25 inches 
24 inches 

24.49 inches 
0.264 inches 

1.00624 
1.72964 

0.84 
30.00 in.Hg 

100.0 minutes 

44.103 dcf 
1.249 dcm 

42.171 dsct 
1.194 dscm 
9.76 % 

114.8 % 

. USENQ 
26.70 Wsec 
6675 acfm 
4466 scfm 
4030 dscfm 

STATIC DP DWELL 
-(jQJyQm 

0.16 0.13 3.93 
0.14 0.15 
0.14 0.13 
0.1 7 0.14 

0.14 
0.13 
0.1 3 
0.13 I 

0.14 
0.18 
0.18 
0.13 
0.15 
0.15 
0.13 
0.14 
0.14 
0.13 
0.21 
0.21 
0.18 
0.17 
0.15 
0.13 

0.15 0.15 

4.21 
3.93 
4.07 
4.07 
3.93 
3.93 
3.93 
4.07 
4.62 
4.62 
3.93 
4.21 
4.21 
3.93 
4.07 
4.07 
3.93 
4.99 
4.99 
4.62 
4.49 
4.21 
3.93 

4.20 

METHOD 4 DATA 
INr .  
rn 

IMP.l 100.0 
IMP.2 100.0 
IMP.3 100.0 
IMP.4 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 300.0 
S.G. 200.0 

METHOD 3 DATA 
%02 13.04 

%C02 6.58 
%CO 0.0 
%N2 80.4 

02+c02 19.6 

FINAL NET 

178.0 78.0 
110.0 10.0 
100.0 ' 0.0 

0.0 0.0 
0.0 
0.0 
0.0 

388.0 88.0 
208.8 8.8 

Md 29.57 
Ms 28.45 
Ps 30.01 
Fo 1.195 

%EA 159.41 

VOLUMETRIC RESULTS -SI 
Velocity 8.14 dsec  
Actual Flow 11341 a m 3 h  
Std. Flow 7588 s m 3 h  
Dry Std. Flow 6848 dsm3h 

METER METER TEMPERATURE 
DH 

0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 

0.53 

VOLUME INLET 
m @ala 

872.362 90 
916.465 90 

91 
92 
91 
97 
95 

100 
100 
97 
98 

102 
100 
102 
101 
106 
101 
97 
98 

102 
104 
107 
108 
1 07 

916.465 
44.103 

OUTLET 
D!am 

90 
90 
91 
92 
90 
94 
94 
97 
97 
95 
95 
98 
99 
98 
98 

100 
96 
94 
97 
98 

100 
102 
102 
103 

98 



EPA METHOD 201AI202 ANALYSES 
RUN ID. KCEM2OlN202-RZ 

SUMMARY 

COMPONENT 
PM10: 
Probe Wash e= 10 microns 
Fater 
TOTAL PM 1 0 

PM ( 4 0  Microns): 
Probe Wash =. 10 microns 

TOTAL PM 

CONDENSIBLE PM 
Organic CPM 
Inorganic CPM 
TOTAL CPM 

TOTAL PARTICULATE (TSP+CPM) 

NET 

0.01110 
0.18800 
0,19910 

0.12110 

0.3202 

0.01920 
0.12570 
0.14490 

0.46510 

CORRECTED 
FOR BLANK 
hxl!d 

0.01110 
0,18800 
0.19910 

ANALYTICAL DATA 

METHOD 2OlA COMPONENTS: 
TARE 

Filter 
(arams) 

0.40990 

Probe Wash Residue e= PM10 67.64640 
Acetone Blank Residue 67.69890 
Applicable Acetone Blank 
Max. Allowable Blank 

Probe Wash Residue > PM10 68.14970 
Acetone Blank Residue 64.00410 
Applicable Acetone Blank 
Max. Allowable Blank 

METHOD 202 COMPONENTS: 
TARE 
kmLI!d 

Container W 
Organic Residue (uncorr.) 65.12590 
Inorganic Residue (uncorr.) 196.201 90 
MeC12 Blank 64.89250 
W O  Blank 64.59390 

0.12100 

0.3201 0 

NA 
NA 

0.11500 

0.43510 

FINAL 

0.59790 

67.65750 
67.69890 

68.27080 
64.00420 

FINAL 

65.1451 0 
196,32760 
64.90660 
64.60970 

PARTICULATE EMISSIONS: 
PM>lOu 

Actual Grain Loading (grldscf) 0.07285 0.04427 

Mass Rate (Ibhr) 2.517 1.529 

NET m 
0.18800 

0.01110 
0.00000 
0.00000 
0.00055 

0.12110 
0.00010 
0.00010 
0.00086 

NET m 
0.01 920 
0.12570 
0.01410 
0.01580 

Total CPM 
0.04208 

1.454 

VOLUME rn 
NA 

70.0 
120.0 
70.0 
NA 

110.0 
110.0 
110 
NA 

VOLUME 
m 
538 
250 
450 
125 
500 

Total P y  
0.159 

5.500 



DSO Calculations 

RUN ID. KCE-MZOlN202R2 

Stack Gas Viscosity (micropoise) 
Cyclone Flow Rate (dscfhin) 
Cyclone Flow Rate (acfm) 
D5O 

234.8959 
0.421707 
0.69869 

9.518384 

dPmin and dPmax Calculations 

Stack Gas Viscosity (micropoise) 240.2805 
Cyclone Flow Rate (acfm) 0.666653 

Dn vn vmin vmax dPmin dPmax 
0.136 110,14761 92.35538 135.34444 1.784272 3.831929 

0.15 90.54623 77.06099 112.12656 1.242241 2.629988 
0.164 

0.18 
0.197 
0.215 
0.233 
0.264 

0.3 
0.342 

0.39 

75.74696 65.59021 
62.87933 55.69315 
52.49530 47.77745 
44.07334 41.41881 
37.52676 36.52325 
29.23109 30.38956 
22.63656 25.57132 
17.41810 21.78193 
13.39441 18.84776 

94.66319 0.899942 1.874558 
79.54874 0.648844 1.323742 
67.42018 0.477510 0.950860 
57.64721 0.358666 0.695174 
50.10429 0.279046 0.525154 
40.63780 0.193191 0.345460 
33.20903 0,136786 0.230701 
27.40397 0.099250 0.1 57095 
22.96937 0.074312 0.110386 



RUN NUMBER KCE-M201AIZOZ-R3 

DATE 
START TIME 
END TIME 
STACK LENGTH 
STACK WIDTH 
STACK EQUN. DIAM. 
NOZZLE I.D. 
METER BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 
CP 
TEST DURATION 

07/31/93 
16:49 
18:26 

25 inches 
24 inches 

24.49 inches 
0.264 inches 

1.00624 
1.72964 

0.84 
30.00 in.Hg 

81 minutes 

SAMPUNQ RESULTS 
Metered Volume 36.054 dci 
Metered Volume 1.021 dcm 
Volume @ StdCond. 34.080 dscf 
Volume @ Std.Cond. 0.965 dscm 
%Water I I .43 % 
% Isokinetia, 107.2 % 

VOLUMETRIC RESULTS - USENG 
VelocQ 
Actual Flow 
Std. Flow 
Dry Std. Flow 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVG. 

STACK 
TEMP 

=Q&) 
339 
342 
345 .~ 
344 
344 
340 
329 
341 
343 
345 
347 
345 
337 
344 
344 
347 
340 
343 
335 
339 
342 
344 
344 
344 

342 

29.44 
7359 
4860 
4305 

STATIC DP 
m l i n . W C )  

0.16 0.19 
0.14 0.21 
0.15 0.22 
0.15 0.21 

0.18 
0.16 
0.15 
0.16 , 
0.18 
0.19 
0.16 
0.15 
0.15 
0.16 
0.16 
0.18 
0.21 
0.18 
0.16 
0.18 
0.19 
0.20 
0.18 
0.16 

0.15 0.18 

Wsec 
acfm 
scfm 
dscfm 

DWELL 
TlME 

3.53 
3.71 
3.79 
3.71 
3.43 
3.23 
3.13 
3.23 
3.43 
3.53 
3.23 
3.13 
3.1 3 
3.23 
3.23 
3.43 
3.71 
3.43 
3.23 
3.43 
3.53 
3.61 
3.43 
3.23 

3.40 

METHOD 4 DATA 
INIT. 
m 

IMP.l 100.0 
IMP.2 100.0 
IMP.3 100.0 
IMP.4 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 300.0 
S.G. 200.0 

FINAL 
m 
172.0 
106.0 
100.0 

0.0 

378.0 
215.4 

NET 
m 

72.0 
6.0 
0.0 
0.0 
0.0 
0.0 
0.0 

78.0 
15.4 

METHOD 3 DATA 
%02 12.01 Md 29.52 

%C02 6.47 Ms 28.20 
%CO 0.0 Ps 30.01 
%N2 81 .5 Fo 1.374 

02+c02 18.5 %€A 126.27 

VOLUMETRIC RESULTS -SI 
Velocity 8.97 mlsec 
Actual Flow 12503 am3lhr 
Std. Flow 8257 sm3hr 
Dry Std. Flow 7314 dsm3lhr 

DH 
[in.WC) 

0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 

0.53 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

@sa 
100 104 916.753 

952.807 105 101 
105 101 
109 102 
108 102 
111 104 
108 106 
111 105 
112 106 
112 106 
108 103 
106 101 
104 100 
105 102 
108 103 
109 104 
108 102 
106 103 
105 104 
105 98 
104 97 
103 97 
101 96 
101 95 

@!an MI 

952.807 
36.054 104 



SUMMARY 

Probe Wash c= 10 microns 
Filter 
TOTAL PM10 

PM (>lo Microns): 
Probe Wash > 10 microns 

TOTAL PM 

CONDENSIBLE PM 
Organic CPM 
Inorganic CPM 
TOTAL CPM 

TOTAL PARTICULATE (TSP+CPM) 

EPA METHOD 201N202 ANALYSES 
RUN I.D. KCE-MZOlN202-R3 

ANALYTICAL DATA 

METHOD 201A COMPONENTS: 

Filter 

Probe Wash Residue e= PMlO 
Acetone Blank Residue 
Applicable Acetone Blank 
Max. Allowable Blank 

Probe Wash Residue > PMlO 
Acetone Blank Residue 
Applicable Acetone Blank 
Max. Allowable Blank 

METHOD 202 COMPONENTS: 

Container A4 
Organic Residue (uncorr.) 
Inorganic Residue (uncorr.) 
MeCE Blank 
HZO Blank 

NET 
0 

0.01940 
0.15769 
0.17709 

0.07990 

0.25699 

0.02680 
0.06450 
0.09130 

0.34829 

CORRECTED 
FOR BLANK 

(orams) 

0.01940 
0.15769 
0.17709 

0.07983 

0.25692 

NA 
NA 

0.06140 

0.31832 

TARE 
tarams) 
0.39921 

64.49090 
67.69890 

67.83080 
64.0041 0 

TARE 
larams) 

64.25800 
196.65540 
64.89250 
64.59390 

PARTICULATE EMISSIONS: 

FINAL 
(orams) 

0.55690 

64.51030 
67.69890 

67.91070 
64.00420 

FINAL 

64.28480 
196.71790 
64.90660 
64.60970 

- PMlO PM>10 u 
Actual Grain Loading (gddscf) 0.08018 0.03614 

Mass Rate (Iblhr) 2.958 1.334 

NET 
(orams) 
0.15769 

0,01940 
0.00000 
0.0 0 0 0 0 
0.00062 

0.07990 
0.00010 
0.00007 
0.00064 

NET 
(arams) 

0.02680 
0.06450 
0.01410 
0.01580 

Total CPM 
0.02780 

1.026 

VOLUME 
m 
NA 

79.0 
120.0 
79.0 
NA 

82.0 
110.0 

82 
NA 

VOLUME 
m 
528 
250 
450 
125 
500 

Total PM 
0.144 

5.318 



DSO Calculations 

RUN I.D. KCE-M20lN202-R3 

Stack Gas Viscosity (micropoise) 
Cyclone Flow Rate (dscflmin) 
Cyclone Flow Rate (acfm) 
D50 

235.8048 
0.420737 
0.719574 
9.38981 

dPmin and dPmax Calculations 

Stack Gas Viscosity (micropoise) 241.3803 
Cyclone Flow Rate (acfm) 0.674012 

Dn vn vmin vmax dPmin dPmax 
0.136 111.36357 93.34840 136.81648 1.783642 3.831629 

0.15 91.54580 17.88304 113.34249 1.241594 2.629538 
0.164 76.58316 66.28370 95.68463 0.899306 1.874037 

0.18 63.57347 56.27545 80.40151 0.648234 1.323190 
0.197 53.07482 48.27059 68.13729 0.476935 0.950306 
0.215 44.55988 41.84022 58.25477 0.358329 0.694635 
0.233 37.941 03 38.88940 50.6271 1 0.278546 0.524639 
0.264 29.55378 30.68659 41.05409 0.192749 0.344990 

0.3 22.88645 25.81434 33.54166 0.136400 0.230284 
0.342 17.61038 21.98300 27.67140 0.098916 0.156731 

0.39 13.54228 19.01697 23.18738 0.074025 0.110052 

I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
a 
11 
- 
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APPENDIX D.1.2 

DATA AND RESULTS FOR EPA METHOD 29 TESTING 
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RUN NUMBER KCE-Il29-Rl 

DATE 07/30/92 -OD 0 DATA 
START TIME 12:28 INIT. FINAL NET 
END TIME 
STACK DIM. 
NOZZLE I.D. 

14r44 l o l b l w r m l )  
25 x 24 inchee IMP. 1 0.0 96.0 96.0 
0.3125 inchee IMP.2 100.0 152.0 52.0 

METER BOX GAMMA 1.00624 
METER BOX dH@ 1.72964 

IMP.3 ioo.0 112.0 12.0 
IMP.4 0.0 2.0 2.0 

BAROMETRIC 29.97 in.Hg IMP.5 100.0 100.0 0.0 
CP 0.84 IMP.6 100.0 100.0 0.0 
TEST DURATION 120 minutes IMP.7 0.0 

TOTAL 400.0 562.0 162.0 
S.G. 200.0 216.5 16.5 

SAMPLINQ RESULTS NETHOD 3 DATA 
Metered Volume 73.243 dcf %02 13.16 Md 29.51 
Metered Volume 2.074 dcm %C02 6.53 He 28.35 
Volume @ Std.Cond. 70.904 dscf aco 0.0 Pe 29.98 
Volume @ Std.Cond. 2.008 decm %N2 80.3 FO 1.185 
% Water 
% Isokinetics 

10.60 % 02+c02 10.0 %EA 163.64 
107.7 % 

VOLulIETRIC RESULTS - USENQ VOLUMETRIC RESULTS - SI 
Velocity 28.83 ft/sec Velocity 8.79 m/sec 
Actual Flow 7208 acfm Actual Flow 12247 am3/hr 

4803 ecfm Std. Flow 8160 em3/hr Std. Flow 
Dry Std. Flow 4294 dscfm Dry Std. Flow 7296 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

1 321 0.16 0.20 1.30 608.374 97 90 
2 

POINT (DeaFL jin.WCl jin.WC, cin.WCl Idcf) 

331 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AVO. 

345 
336 
332 
320 
316 
331 
346 
321 
340 
334 
320 
331 
331 
335 
347 
348 
331 
342 
340 
336 
342 
341 

334 

0.15 0.22 1.55 
0.14 0.19 1.20 
0.17 0.19 1.20 

0.18 1.10 
0.15 0.96 
0.12 0.96 
0.17 1.10 
0.17 1-10 
0.19 1.20 
0.16 1.00 
0.15 0.96 
0.15 0.96 
0.16 1.00 
0.16 1.00 
0.18 1.15 
0.21 1.40 
0.22 1.55 
0.15 0.96 
0.15 0.96 
0.16 1.00 
0.17 1.10 
0.19 1.20 
0.18 1.15 

0.16 0.17 1.13 

92 89 
95 90 
96 90 
98 91 
93 89 
89 89 
90 89 
88 86 
92 88 
93 87 

644.845 92 85 
644.894 90 90 

95 90 .. 
91 88 
93 89 
94 88 
94 89 
90 08 
96 93 
94 90 
92 90 
95 91 
93 89 

681.666 
73.243 91 



BPA HETHOO 5 DATA 
RUN NUHBER XC? J29-M 

 COMPO^ 
TARE FINAL NET VOLUME 

J arms L JaramaL laram SL mu 
Probe Wash 67.07370 67.08480 0.01110 132.0 
Corr. for Blank 0.01110 

Filter 0.43440 0.97420 0.53980 

Back Half 0.00000 0.00000 0.00000 

TOTAL 0.55090 

ACETONE BLANK 
Actual Residue 0.00000 grams 
Actual Blank Corr. 0.00000 grams 
Max. Allowable Res. 0.00104 grams 
Volume 125.0 ml 

PARTICULATE EM ISSIONS 
Actual Grain Loading 
Corrected to 1% 02 

0.11990 gr/decf 
0.21533 aKldSCf @ 1% 02 

Corrected to 12% COZ 0.22035 &)dscf @ 12% CO2 
Corrected to 50% Excess Air 0.21075 gr/dscf @ 50% EA 

Mass Rate 4.4132 lb/hr 

Isokinetics 107.7 % 
Corrected Meter Volume 70.904 dscf 

4~ 
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RUN NUMBER 

DATE 
START TIME 
END TIME 
STACK DIAM. 
NOZZLE 1.D. 
~ T E R  BOX GAMMA 
METER BOX dH@ 
BAROMETRIC 

TEST DURATION 
CP 

KCE-YZ9-Rl 

07/30/92 
15112 

WTBOD 4 DATA 
INIT. FINAL NET _ _  - -- 

17:31 -i.iU mu mu 
0.0 117.0 117.0 25 X 24 inches IMP.1 

0.3125 inches IMP.2 100.0 138.0 38.0 
100.0 104.0 4.0 1.00624 IMP. 3 

1.72964 IMP.4 0.0 1.0 1.0 
29.97 in.Hg IEIp.5 100.0 104.0 4.0 
0.84 IMP.6 100.0 100.0 0.0 
120 minutes IMP.7 0.0 

TOTAL 400.0 564.0 164.0 
S.G. 200.0 216.2 16.2 

SAMPLINQ RESULTS -OD 3 DATA 
Metered Volume 74.172 dct so2 12.86 Md 29.53 

2.117 dcm sco2 6.34 MS 28.32 Metered Volume 
0.0 Ps 29.98 Volume C Std.Cond. 72.097 dscf sco 
80.8 Po 1.268 volume C Std.Cond. 2.042 dscm SN2 

S Water 10.53 s 02+co2 19.2 SEA 151.81 
0 Ieokinetics 107.7 s 

VOLUI(ETR1C RESULTS - USKNQ VOLUMETRIC RESULTS - SI 
Velocity 29.40 ft/sec Velocity 8.96 m/sec 
Actual Flow 7349 acfm Actual Flow 12487 am3/hr 
Std. Flow 4882 scfm Std. Flow 8295 sm3/hr 
Dry Std. Flow 4368 dscfm Dry Std. Flow 1421 dam3/hr 

A 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
AVG . 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

WINT (DeaFI rin.wcL Jin.WCL Jin.WCL (dcfl IDeaFL 
324 0.15 0.15 0.96 682.140 91 90 
331 0.17 0.16 1.00 92 90 
333 0.15 0.18 1.15 
340 0.16 0.18 1.15 
341 
335 
335 
345 
346 
341 
340 
344 
321 
336 
338 
341 
335 
335 
325 
336 
342 
331 
337 
344 

337 0.16. 

0.20 
0.19 
0.16 
0.16 
0.18 
0.20 
0.18 
0.11 
0.15 
0.16 
0.18 
0.19 
0.19 
0.17 
0.16 
0.22 
0.21 
0.22 
0.18 
0.16 

0.18 

1.30 
1.20 
1.00 
1.00 
1.15 
1.30 
1.15 
1.10 
0.96 
1.00 
1.15 
1.20 
1.20 
1.10 
1.00 
1.55 
1.40 
1.55 
1.15 
1.00 

1.16 

93 90 
94 91 
95 91 
95 91 
90 89 
93 89 
95 90 
97 92 
97 93 

719.092 98 94 
719.165 90 

95 
96 
100 
99 
98 
91 
99 
99 
98 
97 
96 

756.985 
74.112 93 

89 
91 
91 
92 
91 
91 
90 
91 
92 
3 1 
90 
94 

II 
1 
i 
i 
1 
1 
1 
1 
t 

1 
1 

1 
1 
1 
1 
1 
I- 
1 
1 
- 
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EPA METHOD 5 DATA 
RUN NUMBER 

COMPONENT 

Probe Wash 
Corr. for Blank 

Filter 

Back Half 

TOTAL 

ACETONE BLANK 
Actual Residue 
Actual Blank Corr. 
Max. Allowable Res. 
Volume 

KC6-MZ9-RZ 

TARE FINAL NET VOLUME 
JaramsL jaramsl j a  ramsL 

67.94350 67.95340 0.00990 130.0 
0.00990 

0.44220 1.00630 0.56410 

0.00000 0.00000 0.00000 

0.57400 

0.00000 grams 
0.00000 grams 
0.00102 grams 
125.0 ml 

PARTICULATE EM1 SSIONS 
Actual Grain Loading 0.12286 grfdscf 
Corrected to 7% 02 0.21242 grfdscf @ 7% 02 
Corrected to 12% C02 0.23255 grfdscf @ 12% C02 
Corrected to 50% Excess Air 0.20626 gr/dscf C 50% EA 

Ma00 Rate 4.6001 lb/hr 

SAMPLIN G OAlE 
Isokinetics 107.7 % 
Corrected Meter Volume 72.097 dscf 
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RUN NUMBER KCE-U29-R3 

DATE 07/31 f92 YETBOD 0 DATA 
START TIME 09: 05 INIT. FINAL NET 
END TIME 11:24 I m l l w L e L L  
STACK DIAM. 24 X 25 inches IMP. 1 0.0 102.0 102.0 
NOZZLE I.D. 0.3125 inches IMP.2 100.0 147.0 47.0 
METER BOX GAMMA 1.00624 IMP.3 100.0 106.0 6.0 
METER BOX dH@ 1.72964 IMP.4 0.0 1.0 1.0 
BAROMETRIC 30.00 in.Hg .IMP.5 100.0 105.0 5.0 

0.84 IMP.6 100.0 101.0 1 ..o 
120 minutes IMP.7 0.0 CP 

TEST DURATION 
TOTAL 400.0 562.0 162.0 
S.G. 200.0 214.9 14.9 

SANPLINQ RESULTS -OD 3 DATA 
Xetered Volume 72.554 dcf %02 13.10 Md 29.58 

6.62 MS 28.37 Metered Volume 2.055 dcm SC02 
Volume @ Std.Cond. 71.292 dscf S c o  0.0 PS 30.01 

80.3 Po 1.178 Volume @ Std.Cond. 2.019 dscm 8N2 
0 Water 10.46 a 02+c02 19.7 SEA 161.85 
% Isokinetics 105.9 a 

VOLUNETRIC RESULTS - USENO VOLVWTRXC RESULTS - 81 
Velocity 29.49 ft/sec Velocity 8.99 mlsec 
Actual Flow 7373 acfm Actual Flow 12527 am3fhr 
Std. Flow 4905 scfm Std. Flow 8334 sm3fhr 
Dry Std. Flow 4392 dscim Dry Std. Flow 7463 dsm3/hr 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT (DeaFI fin.wcl jin.wcL jin.wC1 DeaFL /DeaFL 
338 0.18 0.21 1.30 757.526 70 70 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 

AVG . 

344 
348 
340 
339 
342 
327 
331 
338 
346 
346 
347 
323 
332 
332 
332 
340 
343 
337 
336 
335 
320 
310 
339 

336 

0. i6 0.22 
0.16 0.24 
0.15 0.24 

0.20 
0.20 
0.15 
0.15 
0.16 
0.16 
0.15 
0.15 
0.15 
0.16 
0.18 
0.18 
0.22 
0.24 
0.16 
0.16 
0.18 
0.18 
0.16 
0.16 

0.17 0.18 

1.35 
1.50 
1.50 
1.25 
1.25 
0.93 
0.93 
0.97 
0.97 
0.93 
0.93 793.726 
0.93 793.726 
0.97 
1.10 
1.10 
1.35 
1.50 
0.97 
0.97 
1.10 
1.10 
0.97 
0.97 

830.080 
1.12 72.554 

76 74 
77 74 
80 75 
81 76 
81 76 
77 76' 
81 79 
84 81 
87 81 
86 81 
87 82 
84 83 
87 83 
85 82 
86 82 
89 83 
86 82 
89 87 
92 89 
98 94 
94 93 
93 88 
94 89 

83 



EPA METHOD 5 DATA 
RUN NUMBER KCE-M29-R3 

COMPONENT 

Probe Wash 

Filter 

Back Half 

TOTAL 

ACETONE BLANK 

Corr. fer B l M k  

Actual Residue 
Actual Blank Corr. 
Max. Allowable Res. 
Volume 

TARE FINAL NET VOLUME 
Jaramsy .farms1 Jar amSL 

64.32910 64.33800 0.00890 120.0 
0.00890 

0.44340 1.04900 0.60560 

0.00000 0.00000 0.00000 

0.61450 

0.00000 grams 
0.00000 grams 
0.00094 grams 
125.0 ml 

F SS ONS 
Actual Grain Loading 0.13302 gr/dscf 
Corrected to 70 02 0.23705 gr/dscf @ 70 02 
Corrected to 12% C02 0.24112 gr/dscf @ 120 CO2 
Corrected to 500 Excess Air 0.23221 gr/dscf @ 50% EA 

Mass Rate 5.0080 lb/hr 

_AMPLING! S 
Isokinetics 105.9 0 
Corrected Meter Volume 71.292 dscf 
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APPENDIX D. 1.3 

DATA AND RESULTS FOR EPA METHOD 26 TESTING 

. 



Data and Results for Kiln Combustion Exhaust 
Hydrogen Fluoride Testing 

RUN NUMBER KCE-kt26-Rl KCE-kt26-RZ 
DATE 
START TIME 

07 /30 /93  
12:28 

END TIME 1 4  : 44 

SAMPLING DATA 

Initial Meter volume - 1 934.790 
Final Meter Volume - 1 1175.070 
Net Meter Volume - i 240.280 

112.1 
29.97 

Average Meter Temp. - F 
Barometric Pres. - in.Hg 
Avg. Meter Pres. - in.W.C. 
Meter Cal. Factor - Gamma 
Corr. Meter Volume - dscf 
Oxygen - %dv* 
GAS FLOWRATE DATA* 

Velocity - ft/sec 
Actual Volume - acfm 
Standard Volume - dscfm 

CABORATORY DATA 

Fluoride Analysis 
Total Liquid Volume - ml 
Florida Conc. - mglliter 

HF EMISSIONS 

Concentration - ppmdv 
Conc. - ppmdv @ 7% 02 
Mass Rate - lb/hr 

2.4 
0.9985 

7.875 
13.16 

28 .83  
7208 
4294 

73.0 
74 .0  

30.672 
55.082 
0.410 

07 /30 /93  
15:12 
17:31 

1175.340 
1415.970 

240.630 
116.6  
29.97 

2.4 
0.9985 

7.825 
12.86 

29.40 
7349 
4368 

68.0 
106.0 

41.188 
71.208 

0 . 5 6 1  

KCE-EIZ6-RI 
07 /31 /93  

09:05 
11:24 

1420.070 
1664.410 

244.340 
106.5  
30.00 

2 .4  
0.9985 

8.096 
13 .10  

29.49 
7373 
4392 

80.0 
259.0 

114.439 
203.935 

1.566 

AVERAGE 

1176.733 
1418.483 

241.750 
111. 8 
29.98 

2.4 

7.932 
13.04 

29.24 
7310 
4351 

73.7 
146 .3  

62.099 
110.075 

0.846 

Gas flowrate and oxygen content data were taken from EPA Method 29 
testing which was conducted concurrently. 
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APPENDIX D . 1 . 4  

DATA AND RESULTS FOR EPA METHOD 2 5 A  
AND MODIFIED METHOD 2 5 A  TESTING 

(THC, METHANE AND ETHANE) 



Summary of the Kiln Combustion Exhaust THC and Methane 
and Ethane Emissions 

RUN I.D. 
DATE 

KCE-MZSA-Rl KCE-WZ5A-RZ KCE-M25A-R3 AVERAGE 
07/29/93 07129193 07/29/93 

TIME STARTED 
TIME ENDED 

GAS P- 

Gas Temperature - OF 
Oxygen - a 
Carbon Dioxide - 0 
Moisture - 0 
GAS FLOWRATE* 

08148 
10: 48 

lli38 ' 14: 26 
13:38 15:26 

327.5 327.5 336.1 330. 
15.9 15.9 14.7 15. 
4.5 4.5 5.6 4. 
9.58 9.58 8.36 9.1 

Velocity - ftfsec 29.52 
Actual Volume - acfm 7381 
Standard Volume - dscfm 4488 

29.52 28.79 29.28 
7381 7198 7198 
4488 4388 4455 

THC EMISSIONS 

Conc. - ppmwv (as Propane) 43.50 24.45 13.27 27.07 
Conc. - ppmdv (as Propane) 48.11 27.04 14.48 29.88 
Conc. - ppmdv (as Carbon) 144.33 81.12 43.44 89.63 
Mass Rate - lb/hr (as Carbon) 1.21 0.68 0.36 0.75 

PTHANEIETHANE EMISSIONS** 

Conc. - ppmwv (as Propane) 20.98 18.11 20.39 19.83 
Conc. - ppmdv (as Propane) 23.20 20.03 22.25 21.83 
Conc. - ppmdv (as Carbon) 69.61 60.09 66.75 65.48 
Mass Rate - lb/hr (as Carbon) 0.584 0.504 0.548 0.545 

TGNMO EMISSIONS 

Mass Rate - lbfhr (as Carbon) 0.626 0.176 

* Gas parameters and gas flowrate data are taken from KCE-M0010-Rl for 
M25A runs 1 and 2 and KCE-MOOlO-RZ for M25A run 3. 

** Methane/Ethane emissions are calculated from the average of two 14-minute 
tests; one conducted prior to and one conducted after each of the 
individual M25A test runs. 

0.401 ----- 

i 



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

XSO-M25A-R1 

Starting 
07-29-93 

Time 

08:50 
08:51 
08 : 52 
08:53 
08 : 54 
08:55 
08:56 
08 : 57 
08:58 
08 : 59 
09:oo 
09:01 
09: 02 
09:03 
09 : 04 
09:05 
09:06 
09 : 07 
09 : 08 
09 : 09 
09:10 
09:11 
09: 12 
09:13 
09:14 
09:15 
09: 16 
09: 17 
09:18 
09:19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09:28 

THC 

PPMWV 

56.43 
67.11 
63.13 
54.50 
53.14 
58.81 
64.72 
53.72 
51.15 
51.01 
61.82 
57.70 
50.88 
49.92 
54.83 
66.90 
49.81 
49.50 
49.04 
58.37 
54.28 
47.91 
46.80 
50.99 
56.80 
47.99 
45.76 
49.62 
53.77 
52.87 
46.09 
44.63 
48.43 
54.96 
45.89 
43.00 
42.77 
51.77 
51.44 
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EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-MZ5A-Rl 

Starting 
07-29-93 

Time 

09:29 
09: 30 
09:31 
09: 32 
09:33 
09:34 
09:35 

09:37 
09:38 
09:39 
09:40 
09 : 41 
09:42 
09:43 
09:44 
09:45 

09:47 
09 : 48 

09:36 

09 : 46 

09:49 
09 : 50 
09:51 
09:52 
09:53 
09 : 54 
09:55 
09:56 
09:57 
09:58 
09:59 
1o:oo 
10:01 
10: 02 
10:03 
10:04 
10:05 
10:06 
10:07 

THC 

PPMWV 

43.55 
42.31 
50.64 
50.83 
45.18 
42.81 
43.54 
51.54 
50.85 
42.67 
42.75 
44.83 
51.91 
44.79 
41.57 
40.44 
46.97 
41.46 
40.10 
39.43 
41.12 
48.93 
42.20 
38.69 
38.46 
46.11 
45.25 
37.36 
35.31 
36.38 
43.17 
37.46 
33.40 
33.34 
40.17 
43.31 
36.67 
36.37 
38.61 



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R1 

Starting 
07-29-93 

Time 

1o:oa 
10: 09 
10: 10 
10: 11 
10: 12 
10: 13 
10: 14 
10: 15 
10: 16 
10: 17 
10: 18 
10:19 
10: 20 
10:21 
10: 22 
10:23 
10:24 
10:25 
10:26 

10: 213 
10: 27 

10: 29 
10: 30 
10:31 
10:32 
10: 33 
10: 34 
10: 35 
10:36 
10: 37 

10: 39 
10:40 
10:41 
10:42 
10:43 
10:44 
10: 45 

io:3a 

10:46 

THC 

PPMWV 

46.97 
41.22 

36.98 
42.26 
45.36 
37.34 
36.14 

43.14 
38.64 

34.71 
37.74 
40.16 
34.19 

33.37 
40.00 
36.97 
33.06 
32.40 
34.94 

32.65 
31.31 
31.75 

33.26 
31.49 
31.36 
31.42 
33.02 

31.37 
31.42 

37.58 

35.87 

34.84 

32.83 

38.61 

38.24 

31.48 

37.28 
34. a4 
31.29 

7 I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 



EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R1 

Starting 
07-29-93 

10:47 30.49 
10:48 32.64 

119 MinAvg I 43.45 I 
Data Corrected for Calibrations 
119 MinAvg 43.50 



Calibrations: 

I 
I 

voc 100 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 24.50 
Initial Cal. at: 7-44 
LOW Cali Response = 0.11 HIGH Cal. Response = 24.15 

Cal. Drift = 0.00 Cal. Drift = -0.00 
Final Cal. at: 1111 
LOW Cal. Response = 0.98 HIGH Cal. Response = 25.43 

I 
a 

Cal. Drift = 0.01 Cal. Drift = 0.01 
LOW System Drift = 0.01 HIGH System Drift = 0.01 
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EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R2 

Starting 
07-29-93 

Time 

12: 19 
12:20 
12:21 
12 : 22 
12 : 23 
12:24 
12 : 25 
12:26 
12:27 
12 : 28 
12:29 
12:30 
12:31 
12:32 
12:33 
12:34 
12:35 
12:36 
12:37 
12:38 
12:39 
12:40 
12:41 
12:42 

12:44 
12:45 

12:47 
12:48 
12:49 
12:50 
12 : 51 
12 : 52 
12 : 53 

12:43 

12:46 

12:54 
12:55 
12:56 
12:57 

THC 

PPMWV 

31.89 
30.78 
25.54 
24.98 
27.34 
32.12 
26.59 
24.78 
24.75 
31.08 
30.35 
25.68 
25.16 
26.19 
30.84 
25.93 
24.04 
23.74 
27.81 
27.24 
23.49 
22.69 
23.37 
27.23 
23.24 
21.73 
21.62 
24.31 
24.82 
21.78 
20.86 
21.19 
23.74 
21.25 
19.44 
18.86 
21.99 
22.56 
20.06 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
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EPA Br ick  WA 1 4  
K i l n  Combustion Exhaust 

T o t a l  Hydrocarbons 
KSO-M25A-R2 

S t a r t i n g  
07-29-93 

Time 

11:40 
11: 4 1  
11: 42 
1 1 : 4 3  
11:44 
1 1 : 4 5  
11:46 
11:47 
11: 4 8  
11: 49 
11:50 
11: 5 1  
11: 52 
11: 53 
11: 54 
11: 55 
11: 56 
11: 57 
11:58 
11: 59 
12:oo 
12:01 
1 2  : 02 
1 2  : 03 
12:04 
12:05 
12 : 06 
1 2  : 07 
12:08 
12 : 09 
12:10 
1 2  : 11 
1 2  : 12 
12: 13 
12:14 
1 2  : 15 
12:16 
12: 17 
12 : 18 

THC 

PPMWV 

28.01 
27.98 
29.23 
31.73 
29.05 
29.33 
30.52 
34.38 
37.55 
31.83 
30.71 
30.26 
35.73 
31.98 
27.85 
27.07 
28.41 
31.25 
26.66 
25.09 
24.94 
29.46 
28.56 
25.59 
26.97 
29.34 
32-76 
28.50 
26.43 
25.41 
30.82 
30.15 
25.55 
25.08 
27.76 
33.36 
27.28 
25.72 
25.58 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I '  
I 
I 
I 



EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R2 

Starting 
07-29-93 

Time 

12 : 58 
12:59 
13 : 00 
13:Ol 
13:02 
13 : 03 
13 : 04 
13:05 
13 : 06 
13 : 07 
13 : 08 
13 : 09 
13:lO 
13:11 
13 : 12 

13:14 
13: 15 
13:16 
13 : 17 
13:18 
13 : 19 
13:20 
13:21 
13 : 22 
13 : 23 
13 : 24 
13 : 25 
13:26 
13 : 27 
13:28 
13:29 
13:30 
13:31 
13:32 
13:33 

13:35 

13 : 13 

13:34 

13 : 36 

THC 

PPMWV 

20.21 
20.69 
24.00 
21.84 
20.01 
20.23 
22.33 
22.65 
20.10 
20.35 
21.40 
25.27 
23.44 
20.78 
20.43 
22.34 
23.31 
21.12 
21.07 
21.62 
23.93 
23.20 
21.26 
20.84 
22.26 
23.88 
20.69 
19.70 
20.13 
22.86 
20.99 
19.60 
20.07 
22.49 
23.17 
20.12 
19.50 
19.28 
23.09 



-- 

Time 

EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R2 

Starting 
07-29-93 

THC 

PPMhv 

I 21.66 I 19.74 
13:37 
13 : 38 

119 MinAvg I 25.10 I 
Data Corrected for Calibrations 
119 MinAvg 24.45 
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Calibrations: 

voc 100 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 24.58 
Initial Cal. at: 1111 

Cal. Drift = 0.01 Cal. Drift = 0.01 
Final Cal. at: 1349 
LOW Cal. Response = 0.77 HIGH Cal. Response = 25.03 

Cal. Drift = 0.01 Cal. Drift = 0.00 
LOW System Drift = -0.00 HIGH System Drift = -0.00 

LOW Cal. Response = 0.98 HIGH Cal. Response = * 25.43 

' I  
I 
I 
I 
I 
1 
1 
I 
I 



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R3 

Starting 
07-29-93 

Time 

14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14 : 35 
14:36 
14:37 
14:38 
14:39 
14:40 
14:41 
14:42 
14 : 43 
14 : 44 

14:46 
14 : 47 
14 : 48 
14:49 
14:50 
14:51 
14:52 
14:53 
14 : 54 
14:55 
14 : 56 

14:58 
14 : 59 
15:OO 
15: 01 
15: 02 
15:03 
15 : 04 
15: 05 
15: 06 

14:45 

14 : 57 

THC 

PPMWV 

15.63 
15.37 
14.88 
13.38 
13.86 
14.51 
14.77 
14.24 
13.32 
13.40 
13.47 
13.17 
12.92 
13.26 
13.31 
13.42 
13.28 
12.92 
12.90 
13.20 
13.52 
13.82 
13.19 
13.06 
13.13 
12.95 
12.29 
12.98 
13.54 
13.65 
13.79 
13.54 
13.89 
13.91 
14.15 
13.71 
13.42 
14.17 
14.35 



T 

I 
I 
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I 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R3 

Starting 
07-29-93 

I I 

Time 

THC 

PPMWV 

15:07 
15: 08 
15: 09 
15: 10 
15: 11 
15: 12 
15: 13 
15: 14 
15: 15 
15: 16 

15: 18 
15:19 
15:20 
15:21 
15: 22 
15:23 
15: 24 
15: 25 

15: 17 

15: 26 

14.29 
14.50 
14.27 
14.61 
14.38 
13.82 
13.21 
13.79 
13.82 
12.75 
12.91 
12.94 
13.53 
13.24 
12.34 
13.11 
13.34 
13.48 
12.65 
12.81 

60 MinAvg I 13.59 I 
Data Corrected for Calibrations 
60 MinAvg 13.27 
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I 
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I 
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I 
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Calibrations: 

voc 100 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas 24.58 
Initial Cal. at: 1349 
LOW Cal. Response = 0.77 HIGH Cal. Response = 25.03 

Cal. Drift = 0.01 Cal. Drift = 0.00 
Final Cal. at: 1723 
LOW Cal. Response = 0.48 HIGH Cal. Response = 24.28 

Cal. Drift = 0.00 Cal. Drift = -0.00 
LOW System Drift = -0.00 HIGH System Drift = -0.01 



EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R4 

Starting 
07-29-93 

T i m e  

18: 01 
18: 02 
18: 03 
18:04 
18:05 
18:06 
18 : 07 
18:08 
18:09 
18:lO 
18:ll 
18 : 12 
18: 13 
18 : 14 
18 : 15 
18:16 
18:17 
18:18 
18 : 19 
18:20 
18:21 
18:22 
18:23 
18 : 24 

18:26 
18:27 
18 : 28 
18:29 

18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 

18: 25 

18:30 

THC 

PPMWV 

24.19 
22.40 
12.60 
22.88 

35.03 
32.77 
27.32 
22.20 
20.00 
19.79 
26.95 
32.34 
37.76 
46.90 
40.20 
27.99 
22.56 
19.46 
17.78 
16.52 
14.60 
14.85 
14.83 
14.87 
13.18 
12.90 
13.52 
13.23 
12.73 
11.73 
12.63 
13.04 
12.89 
12.32 
12.22 
12.53 
12.62 
12.02 

-6999.004 

* Data marked with an is not included i n  t h e  average. 



EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R4 

Starting 
07-29-93 

Time 

18:40 

18:42 
18:41 

18:43 
18:44 
18:45 
18:46 

18:48 
18:49 
18:50 
18:51 
18:52 
18 : 53 

18:47 

18:54 
18:55 
18:56 
18:57 
18:58 
18 : 59 
19:oo 
19: 01 
19:02 
19:03 
19:04 
19:05 
19: 06 
19:07 
19:08 
19:09 
19:10 
19:11 
19:12 
19:13 
19: 14 
19:15 
19: 16 
19:17 
19:18 

THC 

PPMWV 

10.81 
11.54 
12.18 
12.46 
11.24 
10.88 
12.06 
11.97 
11.33 
10.01 
14.15 
18.86 
24.42 
31.19 
33.88 
38.67 
42.10 
30.48 
21.08 
17.79 
16.73 
16.12 
14.33 
13.32 
13.60 
13.42 
12.98 
11.47 
12.10 
12.39 
12.53 
12.75 
11.69 
12.89 
12.96 
12.36 
10.98 
11.85 
12.66 



EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R4 

Starting 
07-29-93 

Time 

19:19 
19:20 
19:21 
19:22 

19 : 24 
19:25 
19:26 
19:27 
19:28 
19:29 
19:30 
19:31 
19:32 
19:33 
19:34 
19:35 
19 : 36 
19:37 
19:38 

19:23 

19:39 
19:40 

19:42 
19:43 

19:45 

19:47 

19 : 49 
19:50 

19:41 

19:44 

19:46 

19:48 

19:51 
19:52 
19:53 
19:54 
19 : 55 
19:56 
19 : 57 

THC 

PPMWV 

12.44 
11.54 
10.50 
11.98 
12.59 
12.61 
12.40 
12.29 
12.80 
13.29 
12.08 
11.29 
12.29 
12.80 
12.99 
10.96 
11.59 
13.14 
13.17 
11.79 
10.76 
12.39 
12.09 
12.73 
10.19 
11.27 
12.29 
12.40 
11.85 
10.22 
11.52 
12.30 
12.74 
11.14 
11.75 
12.95 
13.14 
12.79 
10.47 



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R4 

Starting 
07-29-93 

Time 

19:58 
19 : 59 
20:oo 
20:01 
20:02 
20:03 
20: 04 
20:05 
20:06 
20:07 
20: 08 
20:09 
20: 10 
20: 11 
20: 12 
20:13 
20: 14 
20: 15 
20:16 
20: 17 
20:18 
20: 19 
20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20: 30 
20: 31 
20:32 
20:33 
20: 34 
20: 35 
20: 36 

THC 

PPMWV 

12.06 
12.66 
12.68 
10.59 
10.91 
12.18 
12.33 
11.69 
9.82 
11.87 
12.27 
12.20 
9.91 
10.28 
11.15 
11.66 
11.02 
9.39 
10.80 
11.24 
11.68 
9.75 
9.69 
11.12 
11.66 
11.63 
9.42 
10.65 
11.83 
12.47 
12.21 
10.80 
12.60 
13.25 
13.18 
11.12 
12.30 
12.88 
13.46 



B 
I 
B 
I 
I 
I 
I 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R4 

Starting 
07-29-93 

Time 

18 : 01 
18 : 02 
18 : 03 
18 : 04 
18 : 05 
18 : 06 
18 : 07 
18 : 08  
18 : 09 
18:lO 
18:ll 
18:12 
18:13 
18: 14 
18 : 15 
18:16 
18:17 
18: 18 
18: 19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 

18:28 
18:29 
18: 30 
18:31 
18: 32 
18: 33 
18:34 
18:35 
18:36 
18:37 
18: 38 
18: 39 

18:27 

THC 

PPMWV 

24.19 
22.40 
12.60 
22.88 

35.03 
32.77 
27.32 
22.20 
20.00 
19.79 
26.95 
32.34 
37.76 
46.90 
40.20 
27.99 
22.56 
19.46 
17.78 
16.52 
14.60 
14.85 
14.83 
14.87 
13.18 
12.90 
13.52 
13.23 
12.73 
11.73 
12.63 
13.04 
12.89 
12.32 
12.22 
12.53 
12.62 
12.02 

-6999.00* 

* Data marked with an * is not included in the average. 



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R4 

Starting 
07-29-93 

Time 

18:40 
18:41 

18:43 
18 : 44 
18:45 
18 : 46 
18 : 47 
18 : 48 
18:49 
18 : 50 
18:51 
18 : 52 

18 : 54 
18:55 
18 : 56 
18 : 57 
18 : 58 
18:59 
19:oo 
19:01 
19:02 
19:03 
19:04 
19: 05 
19: 06 
19: 07 
19 : 08 
19 : 09 
19:10 
19:11 
19:12 
19: 13 
19: 14 
19: 15 
19: 16 
19: 17 
19: 18 

18 : 42 

18 : 53 

THC 

PPMWV 

10.81 
11.54 
12.18 
12.46 
11.24 
10.88 
12.06 
11.97 
11.33 
10.01 
14.15 
18.86 
24.42 
31.19 
33.88 
38.67 
42.10 
30.48 
21.08 
17.79 
16.73 
16.12 
14.33 
13.32 
13.60 
13.42 
12.98 
11.47 
12.10 
12.39 
12.53 
12.75 
11.69 
12.89 
12.96 
12.36 
10.98 
11.85 
12.66 

li 
I: 
1: 
I; 
I: 
I; 
I' 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 



I 
II 
a 
d 
d 

I 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M2 5A-R4 

Starting 
07-29-93 

Time 

20: 37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20:47 
20:48 
20:49 
20: 50 
20:51 
20:52 
20: 53 
20: 54 
20: 55 
20: 56 
20:57 
20: 58 
20: 59 
21: 00 
21:01 
21: 02 
21: 03 
21:04 
21:05 
21:06 
21:07 
21:08 
21:09 
21: 10 
21: 11 
21:12 
21:13 
21: 14 
21:15 

THC 

PPMWV 

11.31 
10.88 
12.82 
13.10 
13.16 
10.20 
12.08 
13.31 
13.57 
11.13 
10.48 
12.50 
13.11 
12.91 
10.45 
12.00 
13.19 
13.20 
11.23 
10.40 
12.02 
12.48 
12.35 
9.51 
10.64 
11.53 
12.39 
10.83 
9.34 
11.24 
11.46 
11.22 
8.77 
9.25 
10.39 
10.92 
9.39 
7.77 
9.54 



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R4 

Starting 
07-29-93 

Time 

21: 16 
21: 17 
21: 18 
21: 19 
21:20 
21:21 
21:22 
21: 23 
21:24 
21:25 
21: 26 

21:28 
21:27 

21:29 
21:30 
21:31 
21:32 
21:33 
21: 34 
21:35 
21: 36 
21:37 
21:38 
21: 39 
21:40 
21:41 

21:43 

21:45 
21:46 
21:47 
21:48 

21:50 
21:51 
21:52 
21:53 
21:54 

21:42 

21:44 

21:49 

THC 

P P r n  

9.90 
10.07 
9.39 
10.10 
10.66 
10.73 
9.30 
7.95 
9.57 
10.04 
9.88 
7.56 
7.76 
9.00 
9.61 
8.55 
7.05 
8.49 
8.79 
8.93 
7.62 
7.43 
8.46 
8.98 
8.66 
6.80 
8.18 
9.06 
9.63 
7.62 
7.79 
9.34 
9.68 
9.21 
7.12 
9.14 
9.74 
10.30 
8.34 



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

K S O - M ~ ~ A - R ~  

Starting 
07-29-93 

Time 
~ 

21:55 
21:56 
21:57 
21:58 
21:59 
22 : 00 
22 : 01 
22:02 
22 : 03 
22:04 
22:05 
22:06 
22 : 07 
22:08 
22:09 
22 : 10 
22 : 11 
22 : 12 
22:13 
22 : 14 
22:15 
22:16 
22: 17 
22:18 
22:19 
22:20 
22 : 21 
22:22 
22:23 
22:24 
22 : 25 
22:26 
22 : 27 
22 : 28 
22:29 
22:30 

270 MinAvg 

THC 

PPMWV 

8.10 
10.04 
10.55 
10.17 
7.55 
9.82 
10.38 
10.52 
8.51 
8.25 
10.04 
10.76 
10.36 
7.98 
9.39 
9.91 
10.12 
8.30 
7.52 
9.79 
10.28 
9.84 
6.98 
8.69 
9.84 
10.26 
8.30 
7.12 
9.67 
10.19 
10.01 
6.95 
8.79 
9.99 
10.40 
8.37 

12.78 



I 
EPA Brick WA 14 

Kiln Combustion Exhaust 
Total Hydrocarbons 

XSQ-M25A-R4 

starting 
07-29-93 

I I 

Data Corrected €or Calibrations 
270 MinAvg 12.70 

1 
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 

APPENDIX D.1.5 

DATA AND RESULTS FOR EPA METHOD 0030 TESTING 



Time 

08:37 
08:38 
08:39 
08:40 
08:41 
08:42 
08:43 
08:44 
08:45 
08:46 

EPA Brick WA 14 
Calibration Report 

02 c02 co NOX 
% % 

PPMDV DV DV PPMDV 
20.37 2.54 1.31 -3.37 

-3.36 20.38 2.53 1.50 
-3.37 20.38 2.51 1.39 
-3.35 20.38 2.50 1.58 

20.38 2.49 1.45 -3.36 
-3.36 20.39 2.47 1.43 
-3.36 20.39 2.46 1.41 
-3.36 20.38 2.44 1.40 
-3.36 20.38 2.43 1.29 
-3.36 20.38 2.42 1.26 

I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



EPA Brick WA 14 
Calibration Report 

Time 

starting 
07-30-93 

I I 
THC 
% 
PPMWV 

08:37 I 0.04CI 
08:38 
08:39 
08:40 
08:41 
08:42 
08:43 
08:44 
m:45 
08:46 

-0.05 
0.50 
82.00 
86. OOC 
74.40 
38.47 
55.92C 
23.44 1 24.82C 

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



I f 
I 
I 
I 
I 
I 
I 

EPA Brick WA 14 
Calibration Report 

Starting 
07-29-93 

Time 

16: 11 
16: 12 
16: 13 
16: 14 
16: 15 
16:16 
16: 17 
16:18 
16: 19 
16:20 
16:21 
16:22 
16:23 
16:24 
16:25 
16: 26 
16:27 
16: 28 

THC 
% 
PPMWV 

0.04C 
-0.50 
-0.08 
0.48 

19.42 
68.74 
86.10 
86.10C 
70.10 
55.80 
55.80 
55.81C 
55.80 
53.92 
26.81 
24.95 
24.80 
24.86C 



EPA Brick WA 14 
Calibration Report 

start ing 
07 -29-9 3 

THC 
% 

T i m e  PPMWV 

07:32 0 . 0 1 c  
07:33 15 .00  
07:34 8 4 . 6 0  
07:35 8 5 . 6 0  
07:36 8 6 . 1 0  
07 : 37 86.  OOC 
07:38 8 6 . 0 0  
07:39 7 9 . 9 0  
07:40 54.61C 
07:41  54 .63  
07:42  53 .88  
07:43 32.10 
07:44 24.15C 

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 

EPA Brick WA 14 
Calibration Report 

starting 
07-28-93 

Time PPMWV 

10:30 
10:31 
10: 32 
10: 33 
10: 34 
10:35 
10: 36 
10:37 
10: 38 
10:39 
10: 40 
10:41 

-0.01c 
-0.02 
8.58 
86.10C 
76.80 
86.10 
63.78 
55.50C 
55.47 
35.45 
24.85 
24.83C 

I 
I 
I 
I 
f 
I 
I 
I 
i 
f 
t 
i 
I 
I 
I 
t 
1. 
I 
I 



'I 
I 
I 
I1 
;I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

EPA Brick WA 14 
Bias Check Report 

Starting 
07-28-93 

Time 

15:24 
15:25 
15:26 

0.70B 
13.06 
24.90B 

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



I 

Time 

I 

THC 
% 
PPMWV I 

13:47 
13:48 
13:49 
13:50 

I 

0.70B 
17.45 
25.10 
24.93B 

I 

'I 
I I 
I 

iI 

I 

EPA 
Bias 

Brick 
Check 

Starting 
07-28-93 

WA 14 
Report 

I 
I 
I 
f 
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 

EPA Brick 
Bias Check 

WA 14 
Report 

Starting 
07-28-93 

Time PPMWV 

12:11 
12:12 
12 : 13 
12:14 
12:15 

0.74B 
14.63 
25.41 
25.45 
25.27B 

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





Time 

EPA Brick WA 14 
Kiln Combustion Exhaust 

Methanel Ethane 
RUN 6 

Starting 
07-30-93 

Meth J Eth 
% 
PPMWV 

I 
I 
I 

09 : 19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09:28 
09:29 
09:30 
09:31 
09:32 

5.34 
4.93 
6.09 
6.95 
6.90 
6.95 
7.14 
7.61 
8.63 
7.94 
8.02 
8.26 
8.91 
8.54 

14 MinAvg I 7.30 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 



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

Time 

22:46 
22:47 
22:48 
22:49 
22:50 
22 :51  
22:52 
22:53 
22:54 
22:55 
22:56 
22:57 
22:58 
22 : 5 9  

EPA Brick WA 14 
Kiln Combustion Exhaust 

MethanefEthane 
RUN 5 

Starting 
07-29-93 

I I 

PPMWV 

5 .53  
5 . 3 1  
5.57 
5.18 
5 .69  
6 .00  
6.36 
5 .99  
5.75 
6 .48  
7 .07  
7.25 
6 .78  
7 . 0 5  

I MethfEth I 

14 MinAvg I 6.14  I 

I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



EPA Brick WA 14 
Kiln Combustion Exhaust 

MethanefEthane 
RUN 4 

Starting 
07-29-93 

I I 

Time 

Meth / Eth 
% 
PPMWV 

I 

17:46 
17 : 47 
17:48 
17:49 
17:50 
17:51 
17:52 
17:53 
17:54 
17 : 55 
17:56 
17:57 
17 : 58 
17:59 

14 MinAvg 

-6999.00* 
-6999.00* 
-6999.00* 

65.30 
46.93 
37.76 

20.39 

* Data marked with an * is not included in the average. 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 

,rL. I 

:I 

I 
I 
I 
I 
I 
'I 
I 

EPA Brick WA 14 
Kiln Combustion Exhaust 

MethaneIEthane 
RUN 3 

starting 
07-29-93 

Meth/Eth 

13 : 55 
13 : 56 
13 : 57 
13 : 58 
13 : 59 
14 : 00 
14:Ol 
14 : 02 
14:03 

14 : 05 
14 : 06 

14 : 04 

14 : 07 

8.55 
9.23 
10.29 
11.65 
13.35 
12.59 
12.43 
12.59 
14.48 
14.70 
13.27 
13.07 
12.94 

14 MinAvg 20.39 

I 
I 

I 
i 

I 



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

Time 

11: 19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11: 32 
11: 33 

14 MinAvg 

EPA Brick WA 14 
Kiln Combustion Exhaust 

MethanejEthane 
RUN 2 

Meth jEth 
% 
PPMWV 

10.70 
12.53 
13.50 
12.87 
14.36 
14.46 
16.37 
15.34 
14.94 
15.50 
16.65 
17.14 
15.88 
15.75 
15.63 

15.83 

Starting 
07-29-93 

I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 



EPA Brick WA 14 
Kiln Combustion Exhaust 

MethanefEthane 
RUN 1 

Starting 
07-29-93 

Meth f Eth 

08: 32 11.28 
08:33 15.35 
08: 34 14.30 
08:35 15.21 
08: 36 16.32 
08:37 30.65 
08:38 40.75 
08:39 33.07 
08:40 30.39 
08:41 30.95 
08:42 37.98 
08:43 30.47 
0 8 :  44 29.75 
08:45 29.35 

14 MinAVg 26.13 



I 

I 

Calibrations: 

voc 100 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration 
Initial Cal. at: 846 

Cal. Drift = 0.00 Cal. Drift 
Final Cal. at: 1751 
LOW Cal. Response = 0.09 HIGH Cal. Response 

Cal. Drift = 0.00 Cal. Drift 
LOW System Drift = 0.00 HIGH System Drift 

LOW Cal. Response = 0.04 HIGH Cal. Response 

Gas = 24.58 

= 24.82 
i= 0 . 0 0  

= 25.29 
0 . 0 1  

E 0 .00  
- - 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
I 
I 
I 
1 
I 



~ 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
f 
I 
I 
1 
I 
1 
1 

EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R5 

Starting 
07-30-93 

Time 

17:27 
17:28 
17: 29 
17:30 
17:31 
17:32 
17: 33 
17: 34 
17: 35 
17: 36 

17: 38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 

17:48 

17: 37 

17:47 

17:49 

491 MinAvg 

THC 

PPMWV 

7.83 
6.72 
6.42 
6.35 
8.07 
7.35 
6.91 
6.92 
8.01 
9.22 
7.47 
7.73 
7.61 
7.87 
8.43 
7.60 
7.20 
7.68 
8.16 
7.29 
7.13 
6.73 
6.11 

9.84 

Data Corrected for Calibrations 
491 MinAvg 9.61 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
f 
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 
f 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

Starting 
07-30-93 

Time 

16:48 
16:49 
16:50 
16:51 
16:52 
16:53 
16:54 
16:55 
16:56 

16: 58 
16:59 
17:OO 
17 : 01 
17:02 
17:03 

17:05 
17:06 
17:07 
17 : 08 
17 : 09 
17 : 10 
17 : 11 

16:57 

17:04 

17 : 12 
17:13 
17:14 
17:15 
17:16 
17:17 
17 : 18 
17:19 
17 : 20 
17 : 21 
17:22 
17:23 
17:24 
17:25 
17:26 

THC 

PPMWV 

7.79 
7.83 
7.91 
8.72 
7.79 
7.46 
7.20 
8.21 
8.04 
8.14 
7.83 
8.63 
8.41 
7.83 
7.94 
9.07 
9.50 
8.53 
8.37 
7.81 
8.22 
8.59 
7.81 
7.54 
7.16 
7.93 
7.46 
7.22 
7.63 
8.15 
7.99 
7.22 
7.08 
6.91 
7.59 
7.54 
7.61 
7.14 
7.79 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 



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

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

Starting 
07-30-93 

Time 

16:09 
16: 10 
16: 11 
16: 12 
16: 13 
16: 14 
16: 15 
16: 16 
16: 17 
16: 18 
16: 19 
16: 20 
16:21 
16:22 
16: 23 
16: 24 
16: 25 
16: 26 
16:27 
16: 28 
16: 29 

16: 31 

16: 33 
16: 34 
16: 35 
16: 36 
16: 37 

16: 30 

16:32 

16: 38 
16: 39 
16: 40 
16: 41 
16:42 
16: 43 
16: 44 
16:45 
16: 46 
16: 47 

THC 

PPMWV 

7.91 
8.25 
8.00 
8.06 
8.07 
8.78 
8.35 
7.91 
8.05 
8.53 
9.43 
8.45 
8.25 
8.31 

8.30 
8.44 
8.09 
8.33 
9.21 
8.44 
7.72 
8.30 
8.80 
8.48 
7.51 
7.50 
7.50 
8.71 
7.35 
7.79 
7.28 
7.84 
7.97 
7.49 
7.72 
7.63 
8.57 
7.75 

8.77 

I 
I 
I 
f 
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 I  

EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R5 

Starting 
07-30-93 

Time 

15:30 

15: 32 
15:31 

15:33 
15:34 
15:35 
15:36 
15: 37 
15: 38 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 
15: 47 
15:48 

15:50 
15:51 

15:53 
15: 54 

15:49 

15: 52 

15:55 
15:56 
15: 57 
15: 58 
15:59 
16: 00 
16: 01 
16: 02 
16: 03 
16:04 
16: 05 
16: 06 
16: 07 
16: 08 

THC 

PPMWV 

8.44 
8.64 
8.27 
8.61 
9.06 
9.16 
9.03 
8.86 
9.33 
8.46 
8.53 
8.61 
8.87 
8.77 
8.10 
8.17 
8.44 
8.81 
8.42 
8.46 
7.68 
7.76 
8.60 
8.36 
8.12 
8.17 
9.31 
8.66 
7.88 
8.09 
9.56 
9.08 
8.87 
8.79 
8.60 
8.64 
8.34 
7.97 
7.68 

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 
I 
I 
I 
' I  I 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

Starting 
07-30-93 

Time 

14:51 
14 : 52 
14 : 53 

14 : 55 
14:56 
14:57 
14 : 58 
14 : 59 
15:OO 
15:Ol 
15:02 

15:04 

14 : 54 

15:03 

15:05 
15:06 

15 : 08 

15: 10 

15:07 

15: 09 

15: 11 
15: 12 
15: 13 

15: 15 
15: 16 
15: 17 

15:14 

15: 18 
15: 19 
15:20 
15:21 
15:22 
15:23 
15:24 
15:25 
15:26 
15:27 
15:28 
15:29 

THC 

PPMWV 

8.84 
8.93 
9.16 
8.76 
8.33 
8.00 
8.07 
8.18 
7.95 
7.74 
7.62 
8.79 
8.60 
8.50 
8.28 
8.87 
9.24 
8.91 
8.40 
8.40 
8.35 
8.13 
8.22 
8.18 
8.83 
8.49 
8.03 
8.65 
8.59 
9.38 
9.06 
8.31 
8.08 
8.34 
8.41 
8.65 
8.60 
9.57 
8.94 

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 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

Starting 
07-30-93 

Time 

14: 12 
14:13 
14:14 
14:15 
14: 16 
14:17 
14 : 18 
14: 19 
14:20 
14:21 
14:22 
14:23 
14:24 
14:25 
14:26 
14:27 
14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14:37 
14:38 
14:39 
14:40 
14:41 
14:42 
14:43 
14 : 44 
14:45 
14 : 46 
14 : 47 
14:48 
14 : 49 
14 : 50 

THC 

PPMWV 

9.40 
9.24 
9.46 
9.30 
9.14 
8.58 
9.02 
8.59 
8.57 
9.02 
9.23 
9.40 
8.68 
8.79 
9.09 
8.87 
8.53 
10.95 
10.09 
9.18 
8.51 
8.56 
8.68 
8.88 
8.89 
8.69 
8.73 
9.35 
8.87 
8.54 
8.35 
8.57 
8.94 
8.87 
8.71 
8.45 
9.10 
8.88 
8.44 

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 
I 
I 
I 
I 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

Starting 
07-30-93 

Time 

13:33 

13:35 
13:36 
13:37 
13:38 
13:39 
13:40 
13:41 
13:42 
13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13: 49 

13:34 

13: 50 
13:51 

13:53 
13:54 

13:52 

13:55 
13:56 

13:58 
13:57 

13:59 
14:OO 
14: 01 
14 : 02 
14:03 
14:04 
14:05 
14: 06 
14:07 
14 : 0 8  
14 : 09 
14: 10 
14: 11 

THC 

PPMWV 

8.73 
0.90 
0.78 
8.75 
8.88 
9.23 
9.17 
8.65 
8 . 8 2  
8.95 
9.14 
9.15 
9.06 
9.54 
9.92 
9.30 
9.49 
8.99 
8.77 
9.16 
9.04 
9.59 
9.16 
9.03 
9.09 
9.48 
9.67 
8.97 
9.15 
9.49 
8.73 
0.40 
7.95 
8 . 0 2  
8 .80  
8.69 
8.34 
8.27 
8.18 

I 
i 
i 
i 
i 
i 
i 
i 
i 
i 
1 
i 
i 
i 
i 

i 
1 

1 

1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R5 

Starting 
07-30-93 

Time 

12 : 54 
12 : 55 
12:56 
12 : 57 
12 : 58 
12 : 59 
13:OO 

13 : 02 
13:03 

13 : 05 
13 : 06 
13 : 07 
13 : 08 
13 : 09 
13:lO 
13:ll 
13 : 12 
13 : 13 
13:14 
13:15 
13: 16 
13 : 17 
13 : 18 
13 : 19 
13:20 
13:21 
13:22 
13:23 
13:24 
13 : 25 
13 : 26 
13:27 
13:28 
13:29 
13:30 
13:31 
13:32 

13 : 01 

13:04 

THC 

PPMWV 

12.13 
11.84 
11.07 
11.09 
10.46 
10.55 
10.42 
10.41 
10.55 
11.10 
10.81 
10.19 
9.77 
9.72 
9.89 
10.03 
10.39 
10.01 
9.71 
9.44 
9.78 
9.92 
9.71 
9.77 
10.33 
10.11 
9.76 
9.85 
9.08 
9.69 
9.53 
9.46 
9.55 
9.58 
9.20 
8.97 
8.79 
9.16 
9.10 

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



EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

starting 
07-30-93 

.- - __ _I_ .- - - - -  

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

Time 

12:15 
12 : 16 
12 : 17 
12:18 
12 : 19 
12:20 
12:21 
12 : 22 
12:23 
12 : 24 
12 : 25 
12 : 26 
12 : 27 
12:28 
12:29 
12:30 
12:31 
12:32 
12:33 
12:34 
12:35 
12:36 
12:37 
12:38 
12:39 
12:40 
12:41 
12:42 
12 : 43 
12 : 44 
12:45 
12:46 
12 : 47 
12 : 48 
12 : 49 
12:50 
12 : 51 
12 : 52 
12 : 53 

THC 

PPMWV 

11.30 
10.76 
10.46 
10.64 
11.94 
11.07 
10.76 
10.63 
12.02 
12.19 
11.52 
11.37 
13.04 
14.69 
12.69 
11.42 
11.38 
11.86 
11.03 
10.13 
10.33 
10.75 
11.93 
10.35 
10.59 
12.04 
12.13 
11.01 
10.74 
10.92 
11.17 
12.20 
11.74 
11.26 
11.74 
12.62 
12.25 
11.94 
11.64 



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

EPA Brick WA 14 
Kiln Combustion Exhaust 

T o t a l  Hydrocarbons 
KSO-M25A-R5 

Starting 
07-30-93 

Time 

11:36 

11:38 
11:37 

11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11: 56 
11: 57 
11:58 
11:59 
12:oo 
12:01 
12 : 02 
12 : 03 
12:04 
12:05 
12:06 
12:07 
12 : 08 
12 : 09 
12:lO 
12:11 
12:12 
12:13 
12:14 

THC 

PPMWV 
~ 

9.94 
9.83 
10.70 
9.78 
9.49 
9.58 
10.30 
10.33 
9.40 
9.38 
10.10 
11.78 
10.18 
9.73 
10.49 
10.74 
10.66 
9.08 
9.57 
10.34 
10.81 
9.96 
10.12 
10.12 
10.73 
10.45 
9.33 
9.43 
9.53 
11.34 
10.49 
9.80 
9.86 
10.56 
11.12 
10.10 
10.08 
10.94 
11.35 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

I 
1 
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 

EPA Brick WA 14 
Kiln Combustion Exhaust 

Total Hydrocarbons 
KSO-M25A-R5 

Starting 
07-30-93 

Time 

10: 57 
10:58 
10: 59 
11: 00 
11: 01 
11: 02 
11: 03 
11: 04 
11: 05 
11: 06 
11: 07 
11: 08 
11: 09 
11: 10 

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

THC 

PPMWV 

13.84 
13.54 
12.40 
12.86 
12.67 
13.22 
12.38 
12.52 
11.94 
12.75 
12.66 
11.87 
11.59 
12.27 
12.91 
11.92 
11.66 
11.64 
13.20 
12.84 
11.59 
11.67 
11.74 
12.19 
10.72 
10.06 
9.89 
10.64 
10.62 
9.67 
9.12 
9.15 

10.19 
9.60 
9.28 
9.30 
9.40 
10.17 
9.89 

i 
i 
i 
i 
i 
1 
i 
i 
i 

1 

1 



I 
I 
I 
I 
I 
I 
I 

I 
1 
I 
I 
1 
I 
I 
1 
I 
I 
I 

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

Starting 
07-30-93 

Time 

10: 18 
10: 19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10: 32 
10:33 
10: 34 
10:35 
10:36 

10: 38 

10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 
10:47 
10:48 
10:49 
10:50 
10:51 
10:52 
10:53 

10: 37 

10: 39 

10: 54 
10: 55 
10: 56 

THC 

PPMWV 

11.25 
11.00 
11.77 
12.56 
11.84 
11.33 
11.19 
11.14 
11.96 
11.23 
11.20 
10.99 
12.40 
11.81 
11.43 
11.15 
12.18 
12.40 
11.58 
11.46 
10.99 
12.02 
11.94 
11.20 
12.14 
12.76 
12.84 
11.12 
10.79 
10.66 
12.46 
12.18 
11.67 
11.81 
12.71 
14.38 
13.08 
12.81 
12.43 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I1 I 
1~ I 

I~ 



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

EPA Brick WA 14 
Kiln Combustion Exhaust 
Total Hydrocarbons 

KSO-M25A-R5 

Starting 
07-30-93 

Time 

09:39 
09:40 
09:41 
09:42 
09:43 
09 : 44 
09:45 
09:46 
09:47 
09:48 
09 : 49 
09:50 
09:51 
09:52 
09:53 

09:55 
09 : 56 
09:57 
09 : 58 
09 : 59 
10: 00 
10:01 
10: 02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:oa 
10: 09 
10:10 
10: 11 
10:12 
10: 13 
10: 14 
10: 15 
10: 16 
10: 17 

09 : 54 

THC 

PPMWV 

15.88 
16.14 
15.92 
14.90 
14.43 
14.35 
15.37 
14.81 
14.36 
15.02 
15.27 
15.18 
14.28 
13.53 
13.49 
13.90 
12.95 
12.51 
12.71 
13.66 
13.20 
12.92 
12.50 
12.06 
12.47 
12.40 
12.34 
11.91 
12.12 
12.99 
12.49 
11.75 
12.40 
13.30 
12.10 
11.50 
11.59 
12.95 
13.66 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 



1 

I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 

Calibrations: I '  
I 
I 
I 
I 
I 

voc 100 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 24.58 
Initial Cal. at: 1723 
LOW Cal. Response = 0.48 HIGH Cal. Response = 24.28 

Cal. Drift = 0.00 Cal. Drift = -0.00 
Final Cal. at: 2240 
LOW Cal. Response = 0.16 HIGH Cal. Response = 24.62 

Cal. Drift = 0.00 Cal. Drift = 0.00 
LOW System Drift = -0.00 HIGH System Drift = 0.00 

I 

I 
I 
I 
I 



I 
I SUHHARY OF EPA MOO30 TESTING 

KILN COMBUSTION EXHAUST 

I RUN I.D. KCE-NO030-Rl KCE-MO03O-Rz RCE-N0030-R3 
07/29/93 07/29/93 07/29/93 

AVERAGE 
DATE 
START TIME 

I 
I 

09: 23 14; 12 
17149 

oe:15 
11:33 

~- 
END TIME 12: so 

POLLUTANT CONCENTRATION - lb/hq 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,l-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1.2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
Vinyl acetate 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 

t 

C 

t 

C 
t 

C 
C 
C 
C 
C 
C 

C 
C 

C 
< 
C 
C 

8 

6.853-04 < 6.293-04 1.113-03 
1.763-06 
1.693-04 
9.193-05 
1.993-04 
8.793-05 
2.253-05 
4.783-03 
0.003+00 
6.60E-07 
6.60E-07 
6.603-07 

< 8.09E-04 
C 1.46E-06 1.303-06 < 

1.453-04 
1.333-06 C 
1.563-04 1.57E-04 

7.533-05 6.653-05 
4.543-05 8 

6.113-06 8 

6.523-07 8 

6.093-03 
1.573-05 
6.523-07 C 
6.523-07 < 
6.523-07 C 
6.523-07 < 
6.52E-07 C 
6.523-07 < 
1.893-03 8 

6.523-07 C 
6.523-07 < 
1.973-03 * 
6.523-07 C 
6.523-07 C 
6.523-07 < 
6.52E-07 C 
6.523-07 < 
1.303-06 C 
6.523-07 < 
1.303-06 

6.773-05 
2.293-05 * 
5.093-06 
2.213-05 
2.583-03 
0.003+00 
6.633-07 C 
6.633-07 C 
6.633-07 C 
6.633-07 C 
6.633-07 C 
6.63E-07 C 
1.723-03 * 
6.633-07 C 
6.633-07 C 
1.873-03 * 
6.63E-07 C 
6.633-07 C 
6.633-07 C 
6.633-07 C 
6.63E-07 C 
1.103-06 C 
6.633-07 < 
1.333-06 C 

3.093-06 C 
1.553-03 

* 8.903-05 
3.30E-05 

C 1.513-05 
8 4.493-03 
5.243-06 

C 6.58E-07 
C 6.58E-07 
C 6.583-07 
C 6.583-07 
C 6.583-07 
C 6.50E-07 
1.653-03 

C 1.133-04 
C 6.583-07 

1.893-03 
C 6.583-07 
C 6.583-07 
C 6.583-07 
< 6.583-07 
C 6.583-07 
C 1.173-06 
C 6.583-07 
C 1.463-06 
C 2.933-06 
1.643-03 

C 6.583-07 
C 5.413-06 
1.383-04 
1.39E-04 

a 
P 6.603-07 

6.603-07 

I 
6.603-07 
1.343-03 
3.373-04 
6.603-07 
1.843-03 
6.603-07 
6.603-07 
6.603-07 
6.603-07 
6.60E-07 
1.10E-06 
6.603-01 
1.763-06 
3.083-06 
1.333-03 
6.60E-07 
5.50.E-06 
9.41E-05 
1.173-04 

I 
I 
I 
I 

cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene < 
l,l,Z-Trichloroethane C 
Dibromochloromethane C 
Bromof o m  C 
4-Methyl-2-pentanone C 
Toluene * 
Tetrachloroethene C 
2-Hexanone C 
Chlorob@nzene 
Ethylbenzene 
m-/p-Xylene t 

o-Xylene 
styrene C 
1,1,2,2-Tetrachloroethane c 

2.613-06 C 
2.053-03 
6.523-07 C 
5.223-06 < 
1.60E-04 
1.773-04 

6.63E-07 < 
5.52E-06 C 
1.603-04 
1.233-04 

1.20E-03 
4.113-04 
6.523-07 < 
1.303-06 C 

7.943-04 
2.783-04 
6.633-07 C 
1.773-06 C 

6.073-04 
2.373-04 

8.66E-04 
3.093-04 

6.603-07 
1.763-06 

C 6.583-07 
C 1.61E-06 

I 
Notes: 

The emission values for each run represent the average of t w o  pairs of 
VOST tube analyses. 

c Not detected 
Detected but below the quantitation limit; quantity is estimated 

I 
I 



RUN I.D. 

SUMMARY OF EPA MOO 30 TESTING 

KILN COMBUSTION EXHAUST 

DATE 

POLLUTANT C ONCENTRA TION - lblhr 
KCE-X0030-RlA ACE-1 30-818 

07/29/93 07/29/93 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,l-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
lI2-Dichloroethane 
Vinyl acetate 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochloromethane 
Bromoform 
4-Methyl-2-pentanone 
Toluene 
Tetrachloroethene 
2-Hexanone 
Chlorobenzene 
Ethylbenzene 
m-/p-Xylene 
o-Xylene 
Styrene 
1,1,2,2-Tetrachloroethane 

< Not detected 

* 
< 

* 
< * 
< 
< 
< 
< 
< 
< 

< 
< * 
< 
< 
< 
< 
< 
< 
< 
< 
< * 
< 
< 

< 
< 

9.163-04 
1.723-06 < 
1.403-04 
7.143-05 
3.363-05 
6.033-06 * 
8.613-07 < 
1.03E-02 * 
0.003+00 
8.613-07 < 
8.613-07 < 
8.613-07 < 
8.613-07 < 
8.613-07 < 
8.613-07 < 
2.31E-03 * 
8.613-07 < 
8.613-07 < 
2.32E-03 * 
8.613-07 < 
8.613-07 < 
8.613-07 < 
8.613-07 < 
8.613-07 < 
1.723-06 < 
8.613-07 C 
1.723-06 < 
3.443-06 < 
2.003-03 * 
8.613-07 < 
6.893-06 < 
1.643-04 
1.883-04 
1.063-03 * 
3.933-04 
8.613-07 < 
1.723-06 < 

VERAGE 

4.553-04 *6.853-04 
8.863-07 <1.30E-06 
1.513-04 1.453-04 
6.163-05 6.653-05 
5.713-05 4.543-05 
6.203-06 *6.11E-06 
4.433-07 <6.523-07 
1.92E-03 *6.09E-03 
3.153-05 1.573-05 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
1.463-03 *1.893-03 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
1.633-03 *1.973-03 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
4.433-07 <6.523-07 
4.433-07 <6.52E-07 
4.433-07 <6.523-07 
8.063-07 <1.303-06 
4.433-07 <6.523-07 
8.063-07 C1.303-06 
1.773-06 <2.613-06 
2.103-03 *2.053-03 
4.433-07 <6.523-07 
3.543-06 <5.223-06 
1.563-04 1.60E-04 
1.673-04 1.773-04 
1.333-03 *1.20E-03 
4.293-04 4.113-04 
4.433-07 <6.523-07 
8.863-07 <1.303-06 

* Detected but below the quantitation limit; quantity is 
estimated 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. KCE-MO030-RlA 
DATE 
START TIME 
END TIME 
CORR. SAMPLE VOL. 
VOLUMETRIC PLOWRATE 
SAMPLE I.D. 

07/29/93 
'09i23 
09: 43 
0.020 dscm 
4488 decmf' 

600/602 - 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1.1-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene < 0.001 < 0.001 < 0.001 < 
1,l-Dichloroethane < 0.001 < 0.001 < 0.001 < 
cis-1,2-Dichloroethene < 0.001 0.001 < 0.001 < 
Chloroform < 0.001 < 0.001 < 0.001 < 
1,2-Dichloroethane < 0.001 < 0.001 < 0.001 < 
Vinyl acetate < 0.001 < 0.001 < 0.001 < 
2-Butanone 2.688 < 0.035 2.688 * 
l,l,l-Trichloroethane < 0.001 < 0.001 < 0,001 < 
Carbon tetrachloride < 0.001 < 0.001 < 0.001 < 
Benzene 2.693 < 0.001 2.693 
Trichloroethene < 0.001 0.001 < 0.001 < 
1,2-Dichloropropane < 0.001 < 0.001 < 0.001 < 
Bromodichloromethane < 0.001 < 0.001 < 0.001 < 
cis-l,3-Dichloropropene < 0.001 < 0.001 < 0.001 < 
trans-1,3-Dichloropropene < 0.001 < 0.001 < 0.001 < 
1,1,2-Trichloroethane < 0.002 < 0.001 < 0.002 < 
Dibromochloromethane < 0.001 < 0.001 < 0.001 < 
Bromoform < 0.002 < 0.002 < 0.002 < 

(a) 
SAWLE 
L * 1.083 

< 0.002 
0.163 
0.083 
0.058 
0.007 

< 0.001 
"11.932 
0.070 

(b) 
BLANK 
L 
0.019 

< 0.002 
< 0.002 
< 0.003 

0.019 
< 0.001 
< 0.001 
< 0.011 

0.299 

GAS EMISSIONS 
(a-b) CONC . 

TOTAL;* ACTUAL 

1.064 58.469 
< 0.002 c 0.110 

0.163 8.957 
0.083 4.561 
0.039 2.143 
0.007 * 0.385 

< 0.001 < 0.055 

u a u s / N m J  

~~~~~ 

11.932 655.691 
0.000 0.000 

MASS 
RATE 
lb/hr 

9.163-04 
1.723-06 
1.40E-04 
7.143-05 
3.36E-05 
6.033-06 
8.61E-07 
1.03E-02 
0.003+00 

0.055 < 8.613-07 
0.055 < 8.613-07 
0.055 < 8.613-07 
0.055 < 8.613-07 
0.055 < 8.613-07 
0.055 < 8.613-07 

147.712 2.31E-03 
0.055 < 8.613-07 
0.055 < 8.613-07 

147.987 2.323-03 
0.055 < 8.613-07 
0.055 < 8.613-07 
0.'055 < 8.613-07 
0.055 < 8.613-07 
0.055 < 8.613-07 
0.110 < 1,723-06 
0.055 < 8.613-07 
0.110 < 1.723-06 

4-Methyl-2-pentanone < 0.004 < 0.004 < 0.004 < 0.220 < 3.443-06 
Toluene 2.333 * 0.015 2.318 127.380 2.003-03 
Tetrachloroethene < 0.001 < 0.001 < 0.001 < 0.055 < 8.613-07 
2-Hexanone < 0.008 < 0.007 < 0.008 < 0.440 < 6.893-06 
Chlorobenzene 0.190 < 0.001 0.190 10.441 1.643-04 
Ethvlbenzene 0.218 < 0.001 0.218 11.980 1.883-04 
m-lp-xylene 1.236 < 0.001 1.236 67.921 1.063-03 
o-Xylene 0.457 < 0.001 0.457 25.113 3.933-04 
Styrene < 0.001 < 0.001 < 0.001 < 0.055 < 8.613-07 
1,1,2,2-Tetrachloroethane < 0.002 < 0.002 < 0.002 < 0.110 < 1.723-06 

Not detected 

BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00 

Detected but below the quantitation limit; quantity is estimated 
**If Blank(ug) Not Detected, then TOTAL(ug) - sAMPLE(ug); if . 

' plowrate is from KCE-MOO10-R1. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. KCE-MO030-RlB 
DATE 07/29/93 
START TI= 09~58 
END TIME 10: 18 
CORR. SAMPLE VOL. 0.038 dscm 
VOLUMETRIC FLOWRATE 4488 dscmf' 
SAMPLE I.D. 6031605 

GAS EMISSIONS 
(a) 

SAMPLE 
POLLUTANT L 

Chloromethane 1.046 

Bromomethane 0.340 < 
Chloroethane 0.139 < 
Trichlorofluoromethane 0.148 
1,l-Dichloroethene 0.014 < 
Carbon disulfide < 0.001 < 
Acetone 4.329 < 
Methylene chloride 0.370 
trans-1,2-Dichloroethene 0.001 < 
1,l-Dichloroethane < 0.001 
cis-1.2-Dichloroethene < 0.001 < 
Chloroform < 0.001 < 
1.2-Dichloroethane < 0.001 < 
Vinyl acetate < 0.001 < 
2-Butanone 3.292 < 
l,l,l-Trichloroethane < 0.001 < 
Carbon tetrachloride < 0.001 < 
Benzene 3.676 < 
Trichloroethene < 0.001 < 
1,2-Dichloropropane < 0.001 
Bromodichloromethane < 0.001 < 
cis-1,3-Dichloropropene < 0.001 < 
trans-1.3-Dichloropropene< 0.001 < 
1,l.Z-Trichloroethane < 0.002 < 
Dibromochloromethane < 0.001 < 
Bromof o m  < 0.002 < 

Vinyl Chloride 0.002 < 0.002 < 
0.002 
0.003 
0.019 
0.001 
0.001 < 
0.011 
0.299 
0.001 < 
0.001 < 
0.001 < 
0.001 < 
0.001 < 
0.001 < 
0.035 
0.001 < 
0.001 
0.001 * 
0.001 < 
0.001 < 
0.001 < 
0.001 < 

( a-b j CONC . UASS 
TOTAL** ACTUAL RATE 

u c r u c r / N m 3  lblhr 
1.027 29.045 4.553-04 
0.002 < 0.057 C 8.863-07 
0.340 9.616 1.513-04 
0.139 3.931 6.163-05 
0.129 3.648 5.713-05 
0.014 0.396 6.203-06 
0.001 < 0.028 4.433-07 
4.329 * 122.429 1.923-03 
0.071 2.008 3.153-05 
0.001 < 0.028 < 4.433-07 
0.001 < 0.028 4.433-07 
0.001 < 0.028 < 4.433-07 
0.001 < 0.028 4.433-07 
0.001 < 0.028 < 4.433-07 
0.001 < 0.028 < 4.433-07 
3.292 93.102 1.463-03 
0.001 < 0.028 < 4.433-07 
0.001 < 0.028 < 4.433-07 
3.676 103.962 1.633-03 
0.001 < 0.028 < 4.433-07 
0.001 < 0.028 < 4.433-07 
0.001 < 0.028 < 4.433-07 
0.001 < 0.028 4.433-07 

0.001 < 0.001 < 0.028 < 4.433-07 
0.001 < 0.002 < 0.057 < 8.863-07 
0.001 < 0.001 < 0.028 4.433-07 
0.002 < 0.002 < 0.057 < 8.863-07 

4-Methyl-2-pentanone < 0.004 < 0.004 < 0.004 < 0.113 < 1.773-06 
Toluene * 4.746 0.015 4.731 * 133.799 * 2.103-03 
Tetrachloroethene < 0.001 < 0.001 < 0.001 < 0.028 < 4.433-07 
2-Hexanone < 0.008 < 0.007 < 0.008 < 0.226 < 3.543-06 
Chlorobenzene 0.353 < 0.001 0.353 9.983 1.563-04 
Ethylbenzene 0.376 < 0.001 0.376 10.634 1.673-04 
m-/p-Xylene 2.999 0.001 " 2.999 84.815 1.333-03 
o-Xylene 0.968 < 0.001 0.968 27.376 4.29E-04 
styrene < 0.001 < 0.001 < 0.001 < 0.028 C 4.433-07 
1,1.2,2-Tetrachloroethane< 0.002 < 0.002 < 0.002 < 0.057 8.863-07 

< Not detected 
Detected but below the quantitation limit; quantity is estimated 

**If Blank(ug) Not Detected, then TOTAL(ug) = SAMPLE(ug); if 

1 Flowrate is from KCE-MOOlO-Rl. 
BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00 



RUN I.D. 
DATE 

SUMMAR Y OF EPA MOO30 TE STING 

K I L N  COMBUSTION EXHAUST 

POLLUTANT CONCENTRATION - lb/hK 

KCE-MO030-RZE KCCE-MO030-RZ8 AVHULGE 
07/29/93 07/29/93 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,l-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
1,2-Dichloroethane 
Vinyl acetate 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochloromethane 
Bromoform 
4-Methyl-2-pentanone 
Toluene 
Tetrachloroethene 
2-Hexanone 
Chlorobenzene 
Ethylbenzene 
m-/p-Xylene 
o-Xylene 
Styrene 
1,1,2,2-Tetrachloroethane 

< 

* 
* 
* 
* 
* 
< 
< 
< 
< 
< 
< * 
< 
< * 
< 
< 
< 
< 
< 
< 
< 
< 
< * 
< 
< 

< 
< 

4.803-04 < 
8.883-07 < 
1.703-04 
5.683-05 
0.003+00 * 
4.003-06 * 
1.953-05 * 
2.313-03 * 
0.003+00 
4.443-07 < 
4.443-07 < 
4.443-07 < 
4.443-07 < 
4.443-07 < 
4.443-07 < 
1.923-03 
4.443-07 < 
4.443-07 < 
1.393-03 * 
4.443-07 < 
4.443-07 < 
4.443-07 < 
4.443-07 < 
4.443-07 < 
4.443-07 < 
4.443-07 < 
8.883-07 < 
1.783-06 < 
1.513-03 
4.443-07 < 
3.113-06 < 
1.563-04 
1.163-04 
8.523-04 
2.773-04 
4.443-07 < 
8.883-07 < 

7.783-04 * 6.293-04 
1.763-06 < 1.333-06 
1.423-04 1.563-04 
7.853-05 6.773-05 
4.593-05 * 2.293-05 
6.173-06 * 5.093-06 
2.473-05 * 2.213-05 
2.863-03 * 2.583-03 
0.003+00 * 0.003+00 
8.823-07 < 6.633-07 
8.823-07 C 6.633-07 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
1.523-03 * 1.723-03 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
2.363-03 * 1.873-03 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
8.823-07 < 6.633-07 
1.763-06 < 1.103-06 
8.823-07 < 6.633-07 
1.763-06 < 1.333-06 
4.413-06 < 3.093-06 
1.583-03 * 1.553-03 
8.823-07 < 6.633-07 
7.943-06 < 5.523-06 
1.653-04 1.603-04 
1.303-04 1.233-04 
7.353-04 7.943-04 
2.793-04 2.783-04 
8.823-07 < 6.633-07 
2.653-06 < 1.773-06 

< Not detected 
* Detected but below the quantitation limit; quantity is 
estimated 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAWLING 

RUN I.D. KCE-MOO~O-RZ~ 
DATE 07/29/93 
START TIME 16r34 
END TIME 16:54 
CORR. SAMPLE VOL. 0.037 dscm 
VOLUMETRIC FLOWRATE 4388 dscfm' 
S W L E  I.D. 6301632 

GAS EMISSIONS 
(a) (b) CONC. MASS 

RATE SAMPLE BLANR TOTAL" ACTUAL 
POLLUTANX 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,l-Dichloroethene 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
cis-1.2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
Vinyl acetate 

l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropne 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochloromethane 
Bromof onn 
4-Methyl-2-pentanone 
Toluene 
Tetrachloroethene 
2-Hexanone 
Chlorobenzene 
Ethylbenzene 
m-Ipxylene 
0-Xylene 
Styrene 
1.1,2,2-Tetrachloroethane 

2-BUtMOne 

L 
1.101 * 

< 0.002 < 
0.382 < 
0.128 < 
0.003 
0.009 < 
0.044 < 
5.197 < 
0.048 

< 0.001 < 
< 0.001 < 
< 0.001 < 
< 0.001 < 
< 0.001 < 
< 0.001 < 
4.329 < 

< 0.001 < 
< 0.001 < 
3.127 < 

< 0.001 < 
< 0.001 < 
< 0.001 < 
< 0.001 < 
< 0.001 
< 0.001 < 
< 0.001 < 
< 0.002 < 
< 0.004 < 
3.415 

< 0.001 < 
< 0.007 < 
0.351 < 
0.261 < 
1.920 c 
0.624 < 

< 0.001 < 
I < 0.002 < 

L 
0.019 
0.002 < 
0.002 
0.003 
0.019 
0.001 
0.001 
0.011 
0.299 
0.001 
0.001 
0.001 < 
0.001 < 
0.001 < 
0.001 < 
0.035 
0.001 < 
0.001 < 
0.001 
0.001 < 
0.001 c 
0.001 c 
0.001 < 
0.001 < 
0.001 < 
0.001 < 
0.002 < 
0.004 < 
0.015 * 
0.001 < 
0.007 < 
0.001 
0.001 
0.001 
0.001 
0.001 < 
0.002 < 

ua 
1.082 
0.002 < 
0.382 
0.128 
0.000 
0.009 
0.044 
5.197 
0.000 
0.001 
0.001 < 
0.001 < 
0.001 < 
0.001 < 
0.001 < 
4.329 
0.001 < 
0.001 
3.127 
0.001 < 
0.001 < 
0.001 
0.001 
0.001 < 
0.001 < 
0.001 < 
0.002 c 
0.004 < 
3.400 
0.001 < 
0.007 < 
0.351 
0.261 
1.920 
0.624 
0.001 
0.002 c 

u a / N m 3 l b l h r  
31.367 4.803-04 

0.058 < 8.883-07 
11.074 1.703-04 
3.711 5.683-05 
0.000 0.003+00 
0.261 4.003-06 
1.276 1.953-05 

150.661 2.313-63 
0.000 0.003+00 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 

125.498 1.923-03 
0.029 < 4.443-07 
0.029 < 4.443-07 
90.652 * 1.393-03 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.029 < 4.443-07 
0.058 < 8.883-07 
0.116 < 1.783-06 
98.566 1.513-03 
0.029 < 4.443-07 
0.203 < 3.113-06 
10.176 1.563-04 
7.566 1.163-04 
55.661 8.523-04 
18.090 2.77E-04 
0.029 < 4.443-07 
0.058 < 8.883-07 

Not detected 
* Detected but below the quantitation limit; quantity is estimated 
**If Blank(ug) Not Detected, then TOTAL(ug) SWLE(ug); if 
' BLANK(ug) > SAnPLE(ug), the TOTAL(ug) = 0.00 
Volumetric f lowrate is from KCE-M0010-R2. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN 1.0. RCE-MO030-RZF 
DATE 07/29/93 
START TIUE 17:Ol 
END TIME 17:21 
COPR. SAMPLE VOL. 
VOLUMETRIC FLOWRATE 

0.019 dscm 
4388 dscfm' 

SAUPLE I.D. 6331635 

GAS EHISSIONS 

POLLUTANX 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,l-Oichloroethene 
Carbon disulfide 
Acetone 
Hethylene chloride 
trans-1,2-Oichloroethene 
1,l-Oichloroethane 
cis-l,2-Oichloroethene 
Chloroform 
1,2-Dichloroethane 
Vinyl acetate 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
Trichloroethene 
1,2-Oichloropropane 
Bromodichloromethane 
cis-l,3-Dichloropropene 
trans-1,3-Oichloropropene 
1.1.2-Trichloroethane 
Oibromochloromethane 
Bromoform 
4-Hethyl-2-pentanone 
Toluene 
Tetrachloroethene 
2-Hexanone 
Chlorobenzene 
Ethylbenzene 
m-/p-Xylene 
o-Xylene 
Styrene 
1,3,2,2-Tetrachloroethane 

(a) (b) (a-b) CONC. MASS 
RATE 

L u 9 u c I u a L m ! ! 3  lblhr 
< 0.901 0.019 < 0.882 < 50.794 < 7.783-04 
< 0.002 < 0.002 < 0.002 < 0.115 < 3.763-06 

1.423-04 0.161 < 0.002 0.161 9.272 
0.089 < 0.003 0.089 5.125 7.853-05 
0.071 0.019 0.052 * 2.995 4.593-05 
0.007 < 0.001 0.007 0.403 6.173-06 
0.028 < 0.001 * 0.028 1.613 * 2.473-05 
3.237 < 0.011 * 3.237 * 186.418 2.863-03 
0.059 0.299 0.000 0.000 0.003+00 

< 0.001 < 0.001 < 0.001 < 0.058 < 8.823-07 
< 0.001 < 0.001 < 0.001 < 0.058 < 8.823-07 
C 0.001 < 0.001 < 0.001 < 0.058 C 8.823-07 

SAUPLE BLANK TOTAL." ACTUAL 

< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

0.001 < 
0.001 c 
0.001 c 
1.724 < 
0.001 c 
0.001 < 
2.675 < 
0.001 c 
0.001 < 
0.001 < 
0.001 < 
0.001 c 
0.002 c 
0.001 c 
0.002 < 
0.005 < 
1.809 
0.001 < 
0.009 < 
0.187 C 
0.147 < 
0.833 < 
0.316 < 
0.001 < 
0.003 < 

0.001 < 0.001 
0.001 c 0.001 
0.001 < 0.001 
0.035 1.724 
0.001 c 0.001 
0.001 c 0.001 
0.001 2.675 
0.001 < 0.001 
0.001 < 0.001 
0.001 < 0.001 
0.001 c 0.001 
0.001 < 0.001 
0.001 < 0.002 
0.001 c 0.001 
0.002 < 0.002 
0.004 < 0.005 
0.015 1.794 

< 0.058 < 
< 0.058 < 
< 0.058 < 

99.285 
< 0.058 < 
< 0.058 < 
* 154.053 
< 0.058 C 
< 0.058 < 
< 0.058 < 
< 0.058 < 
< 0.058 < 
< 0.115 < 
C 0.058 < 
< 0.115 < 
< 0.288 c 
103.316 

0.001 < 0.001 < 0.058 < 
0.007 < 0.009 < 0.518 < 
0.001 0.187 10.769 
0.001 0.147 8.466 
0.001 0.833 47.972 
0.001 0.316 18.198 
0.001 0.001 < 0.058 < 
0.002 < 0.003 < 0.173 < 

8.823-07 
8.823-07 
8.823-07 
1.523-03 
8.823-07 
8.823-07 
2.363-03 
8.823-07 
8.823-07 
8.823-07 
8.823-07 
8.823-07 
1.763-06 
8.823-07 
1.763-06 
4.413-06 
1.583-03 
8.823-07 
7.943-06 
1.653-04 
1.303-04 
7.353-04 
2.793-04 
8.823-07 
2.653-06 

c Not detected 
* Detected but below the quantitation limit; quantity is estimated 
**If Blank(ug) Not Detected, then TOTAL(ug) = SAUPLE(ug); if 
BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00 

1 Volumetric flowrate is from KCE-H0010-RZ. 



SUMMAR Y OF EPA MOO30 TESTING 

KILN COMBUSTION EXHAUST 

RUN I.D. KCE-H0030-R3E KCE-l40030-R3P AVERAGE 
DATE 

POLL WANT CONCENTRATION - lblhr 
Chloromethane 
Vinyl Chloride < 
Bromomethane 
Chloroethane 
Trichlorofluoromethane * 
1,l-Dichloroethene 
Carbon disulfide * 
Acetone * 
Methylene chloride 
trans-1,2-Dichloroethene < 
1,l-Dichloroethane < 
cis-1,2-Dichloroethene < 

1,2-Dichloroethane < 
Vinyl acetate < 
2-Butanone * 
l,l,l-Trichloroethane 
Carbon tetrachloride < 
Benzene * 
Trichloroethene < 

Bromodichloromethane < 
cis-1,3-Dichloropropene < 
trans-1,3-Dichloropropene < 
1,1,2-Trichloroethane < 
Dibromochloromethane < 
Bromoform < 
4-Methyl-2-pentanone < 
Toluene 
Tetrachloroethene < 
2-Hexanone < 
Chlorobenzene 
Ethylbenzene 
m-/p-Xylene 
o-Xylene 

1,1,2,2-Tetrachloroethane < 

< Not detected 

Chlorof o m  < 

1,2-Dichloropropane < 

Styrene < 

071 30193 

1.023-03 * 
2.643-06 < 
1.213-04 
9.233-05 
2.543-04 * 
1.013-04 
2.643-05 * 
3.833-03 * 
0 .003+00  
8.793-07 < 
8.793-07 < 
8.793-07 < 
8.793-07 < 
8.793-07 < 
8.793-07 < 
1.503-03 * 
3.893-04 < 
8.793-07 < 
2.373-03 * 
8.793-07 < 
8.793-07 < 
8.793-07 < 
8.793-07 < 
8.793-07 < 
1.763-06 < 
0.793-07 < 
2.643-06 < 
4.393-06 < 
1.323-03 
8.793-07 < 
7.913-06 < 
9.673-05 
1.203-04 
5.873-04 
2.423-04 
8.793-07 < 
2.643-06 < 

07130193 

1.213-03 *l.llE-03 
8.843-07 <1.763-06 
2.163-04 1.693-04 
9.143-05 9.193-05 
1.443-04 *1.993-04 
7.473-05 8.793-05 
1.863-05 *2.253-05 
5.733-03 *4.783-03 
0.003+00 0.003+00 
4.423-07 <6.603-07 
4.423-07 <6.603-07 
4.423-07 <6.603-07 
4.423-07 <6.603-07 
4.423-07 <6.603-07 
4.42E-07 <6.603-07 
1.183-03 *1.343-03 
2.853-04 <3.373-04 
4.423-07 <6.603-07 
1.313-03 *1.843-03 
4.423-07 <6.603-07 
4.423-07 e6.603-07 
4.423-07 <6.603-07 
4.423-07 <6.603-07 
4.423-07 <6.603-07 
4.423-07 <l.lOE-06 
4.423-07 <6.603-07 
8.843-07 <1.763-06 
1.773-06 <3.083-06 
1.333-03 *1.333-03 
4;423-07 <6.603-07 
3.093-06 <5.503-06 
9.143-05 9.413-05 
1.143-04 1.173-04 
6.283-04 6.073-04 
2.313-04 2.373-04 
4.423-07 <6.603-07 
8.843-07 <1.763-06 

* Detected but below the quantitation limit; quantity is 
estimated 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. KCE-MO03O-R3E 
DATE 
START TIME 

07/30/93 
10:42 

END TIME ll:02 
CORR. SAMPLE VOL. 0.019 dscm 
VOLUMETRIC PLOWRATE 4461 dscfm' 
SAMPLE I.D. 6511653 

GAS EMISSIONS 
(a) (b) (a-b) CONC. MASS 

RATE SAMPLE BLANK TOTAL,' ACTUAL 
POLLUTAN T ua ua ualNm3 lblhr 

Chloromethane 9 1.175 9 0.019 9 1.156 9 65.259 1.OZE-03 
Vinyl Chloride < 0.003 < 0.002 < 0.003 C 0.169 C 2.643-06 
Bromomethane 0.138 < 0.002 0.138 7.790 1.21E-04 
Chloroethane 0.105 C 0.003 0.105 5.927 9.233-05 
Trichlorofluoromethane 0.308 9 0.019 9 0.289 9 16.315 2.543-04 
1.1-Dichloroethene 0.115 C 0.001 0.115 6.492 1.01E-04 
Carbon disulfide 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene < 
1,l-Dichloroethane < 
cis-1,2-Dichloroethene < 
Chloroform < 
1,2-Dichloroethane < 
Vinyl acetate < 
2-Butanone 9 

l,l,l-Trichloroethane 
Carbon tetrachloride < 
Benzene . 
Trichloroethene c 
1,2-Dichloropropane < 
Bromodichloromethane c 
cis-l,3-Dichloropropene < 
trans-1,3-Dichloropropene < 
1,1,2-Trichloroethane < 
Dibromochloromethane < 
Bromoform < 
4-Methyl-2-pentanone c 
Toluene . * 
Tetrachloroethene < 
2-Hexanone < 
Chlorobenzene 
Ethylbenzene 
m-/p-xylene 
o-Xylene 
Styrene < 
1,1,2,2-Tetrachloroethane < 

0.030 
4.361 
0.065 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
1.703 
0.442 
0.001 
2.696 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.001 
0.003 
0.005 
1.522 
0.001 
0.009 
0.110 
0.137 
0.668 
0.275 
0.001 
0.003 

< 0.001 9 0.030 1.694 2.643-05 
C 0.011 9 4.361 *246.188 * 3.833-03 
0.299 0.000 0.000 0.003+00 

< 0.001 < 0.001 < 0.056 < 8.793-07 
< 0.001 < 0.001 < 0.056 < 8.793-07 
C 0.001 < 0.001 < 0.056 < 8.793-07 
C 0.001 C 0.001 C 0.056 C 8.793-07 
C 0.001 C 0.001 < 0.056 < 8.793-07 
< 0.001 C 0.001 < 0.056 < 8.793-07 
< 0.035 1.703 * 96.138 9 1.50E-03 
< 0.001 0.442 24.952 3.893-04 
< 0.001 < 0.001 < 0.056 C 8.793-07 
< 0.001 * 2.696 *152.195 9 2.373-03 
< 0.001 C 0.001 < 0.056 < 8.793-07 
< 0.001 < 0.001 C 0.056 C 8.793-07 
< 0.001 < 0.001 < 0.056 C 8.793-07 
< 0.001 < 0.001 < 0.056 < 8.793-07 
< 0.001 < 0.001 < 0.056 C 8.793-07 
< 0.001 5 0.002 < 0.113 < 1.763-06 
< 0.001 < 0.001 < 0.056 < 8.793-07 
< 0.002 < 0.003 < 0.169 < 2.643-06 
< 0.004 C 0.005 C 0.282 < 4.393-06 
* 0.015 1.507 * 85.074 * 1.323-03 
< 0.001 C 0.001 < 0.056 < 8.79E-07 
< 0.007 < 0.009 < 0.508 < 7.913-06 
< 0.001 0.110 6.210 9.673-05 
< 0.001 0.137 7.734 1.20E-04 
< 0.001 0.668 37.710 5.873-04 
< 0.001 0.275 15.524 2.423-04 
0.001 < 0.001 < 0.056 < 8.793-07 

< 0.002 < 0.003 < 0.169 2.643-06 

C Not detected 
Detected but below the quantitation limit; quantity is estimated 

**If Blank(ug) Not Detected, then TOTAL(ug) = SAMPLE(ug); if 
BLANK(ug) > SAMPLE(ug), the TOTAL(ug) 0.00 ' Volumetric flowrate is from KCE-M0010-R3. 
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING 

RUN I.D. KCE-Y0030-R3P 
DATE 
START TIME 

07/30/93 
11: 13 

END TIME 11:33 
CORR. SAMPLE VOL. 0.038 dscm 
VOLUMETRIC FLOWRATE 4461 dscfm' 
SAMPLE I.D. 6541656 

GAS EMISSIONS 
(b) CONC . 

BLANK TOTAL** ACTUAL 
(a) 

SAMPLE 
POLLUTANT - UCI L u q l N m J  

Chloromethane 2.755 0.019 2.736 77.631 
Vinyl Chloride c 0.002 c 0.002 c 0.002 c 0.057 c 
Bromomethane 0.490 < 0.002 0.490 13.903 
Chloroethane 0.207 < 0.003 0.207 5.873 ~ 

Trichlorofluoromethane 0.344 0.019 0.325 
1.1-Dichloroethene 0.169 < 0.001 0.169 
Carbon disulfide 0.042 < 0.001 0.042 
Acetone '12.964 c 0.011 12.964 

trans-1,2-Dichloroethene c 0.001 c 0.001 c 0.001 c 

cis-1.2-Dichloroethene c 0.001 c 0.001 c 0.001 C 

Methylene chloride 0.199 0.299 0.000 

1,l-Dichloroethane c 0.001 c 0.001 c 0.001 c 

Chloroform c 0.001 c 0.001 c 0.001 c 
1.2-Dichloroethane c 0.001 c 0.001 c 0.001 c 
Vinyl acetate c 0.001 c 0.001 c 0.001 c 
2-Butanone 2.681 c 0.035 2.681 * 
1,l.l-Trichloroethane 0.646 < 0.001 < 0.646 c 
Carbon tetrachloride c 0.001 c 0.001 c 0.001 c 
Benzene 2.955 C 0.001 2.955 
Trichloroethene c 0.001 c 0.001 c 0.001 c 
1,2-Dichloropropane c 0.001 c 0.001 c 0.001 c 
Bromodichloromethane c 0.001 c 0.001 < 0.001 c 
cis-1.3-Dichloropropene c 0.001 c 0.001 c 0.001 c 
trans-1.3-Dichloropropene c 0.001 c 0.001 c 0.001 c 
1,1,2-Trichloroethane c 0.001 c 0.001 c 0.001 c 
Dibromochloromethane c 0.001 c 0.001 c 0.001 c 
Bromof orm c 0.002 c 0.002 c 0.002 c 
4-Methyl-2-pentanone < 0.004 < 0.004 C 0.004 c 
Toluene 3.024 0.015 3.009 * 
Tetrachloroethene c 0.001 c 0.001 c 0.001 c 
2-Hexanone < 0.007 < 0.007 < 0.007 < 
Chlorobenzene 0.207 < 0.001 0.207 
Ethylbenzene 0.257 C 0.001 0.257 
m-/p-Xylene 1.421 C 0.001 1.421 
o-Xylene 0.524 < 0.001 0.524 

1,1,2,2-Tetrachloroethane c 0.002 c 0.002 c 0.002 c 

c Not detected 
Detected but below the quantitation limit; quantity is 

**If Blank(ug) Not Detected, then TOTAL(ug) = sAMPLE(ug) 
' 

styrene c 0.001 c 0.001 c 0.001 c 

BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00 
Volumetric flowrate is from KCE-M0010-R3. 

9.221 * 
4.795 
1.192 

367.838 
0.000 
0.028 c 
0.028 c 
0.028 c 
0.028 c 
0.028 c 
0 .028  c 
76.070 * 
18.329 C 

0 .028  c 
83.845 
0.028 c 
0.028 c 
0.028 c 
0.028 c 
0.028 c 
0.028 c 
0 .028  c 
0.057 c 
0.113 < 
85.377 * 
0.028 c 
0.199 c 
5.873 
7.292 

40.319 
14.868 
0.028 c 
0.057 c 

estimated 
; if 

MASS ~~~ ~ 

RATE 
Ib/hr 
1.21E-03 
8.843-07 
2.16E-04 
9.14E-05 
I. 44E-04 
7.473-05 
1.86E-05 
5.733-03 
O.OOE+OO 
4.423-07 
4.423-07 
4.423-07 
4.423-07 
4.423-07 
4.42E-07 
1.183-03 
2.85E-04 
4,423-07 
1.31E-03 
4.423-07 
4.42E-07 ~ ~~~ 

4.42E-07 
4.423-07 
4.423-07 
4.42E-07 
4.423-07 
8.843-07 
1.773-06 
1.333-03 
4.423-07 
3.093-06 
9.14E-05 
1.14E-04 
6.28E-04 
2.31E-04 
4.423-07 
8.84E-07 



APPENDIX D . 1 . 6  

DATA AND RESULTS FOR EPA METHOD 0010 TESTING 



RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

W R Y  OF EMUISSIONS FOR SEUIWLATILE TESTING 

K I L N  CCUWSTICU EXHAUST 

K Q - N I O l O - R I  KQ-NIOlO-RZ UI - *a lO-R3 AVERAGE 

Phmol 
bis(2-Chloroethyl )ether 
2-Chlorqhmol 
1.3 -D i ch I orobenzena 
1 .L-Dichlorobenzene 
1,2-D ichlorobenzene 
Benzyl alcohol 
2,2'-oxybis(l-Chloropropane) 
2-Uethylphmol 
3/4-Methylpheno( 
N-Nitroao-di-n-propylmina 
nexachloroethane 
Nitrobenzene 
loqhorone 
2-Nitrophenol 
2.4-Dinthylpheml 
bis(2-Ch loroethoxy)mthane 
Benzoic acid 
2.4-Dichloropheml 
1.2.4-Trichlorobmzene 
Na@%tha I ene 
4-Chloroaniline 
nexach lorobutcdi ene 
L-Chloro-3-mthylphmol 
2-Methylnaphthalene 
nexach I orocyc l Dpnt adi em 
2.4.6-Trichlorophenol 
2,4,5-Trichlorqhmol 
2-Chlorarsphthalene 
2-Nitroani l ine 
Dimethylphthalate 
2.6-Oinitrotoluene 
2.4-Oinitrotoluene 
Acennphthylene 
3-Nitroani l i n e  
AceMphthene 
2.4-Dinitrophmol 
L - Y i t r q h e m l  
Dibenzofuran 
Diethylphthalate 
4-Chlorophenyl.phemllether 
Fluorem 
4-Nitroani l ine 
1.6-Dini t ro -2-mthy lphmol  
N-Nitrooodiphenylmine 
4-Branophmyl-phmylether 
nexach Lorobmzene 
Pentachlorqhmol 
Phenanthrene 
Anthracene 
D i  -n-butylphthalate 
F lwrmthcn ,  

Butylbmzylphthalate 
3,3'-Dlchlorobcnzidine 
bis(2-Ethylhexyl )phthalate 
Benzo(a)anthracene 
Chrysem 
D i  -n-octylphthalate 
Bmzo(b)fluoranthene 
Benzo(k)f l u o r a n t h m  
Benzo(a)Wrene 
Indem(1.2.3-cd)pyrem 
0 i benz(a, hkmthracene 
Eenzo(g,h,i )p@rylene 

Not detected 

wr- 

7/29/93 
WE43 
13:ll 

O.ODE*OO 
1.24E-05 < 
9.71E-06 8 
9.12E-06 < 
9.04E-06 
9.58.E-06 
1.W-05 * 
1.07E-05 
1.3OE-05 < 
1.26E-05 
1.97E-05 
2.02E-05 e 
1.00E-04 S 

5.71E-04 
1.63E-05 < 
1.WE-05 .. 
9.42E-06 e 
1.OSE-03 
1.21E-05 
1.07EE-05 < 
1.lOE-04 
8.83E-06 < 
1.85E-05 < 
1.22E-05 
9.46E-Ob 
1.95E-05 < 
1.63E-05 < 
1.50E-05 < 
5.71E-06 
1.91E-05 < 
4.46E-06 e 
1.a3E-05 
1.08E-05 < 
3.29E-06 < 
1.41E-05 < 
5.79E-06 * 
2.82E-05 
1.91E-05 S 

3.8SE-06 
1.59E-05 
1.03E-05 < 
4.b2E-06 
1.02E-05 < 
1.57E-05 8 
5 . w - 0 6  < 
1.41E-05 e 
1.W-05 < 
1.32E-05 
2.33E-06 
2.50E-06 < 
O.OOE+OO 
1.67E-06 e 
1.L2E-06 
1 .M-05 
4.71E-06 < 
0.00E*00 
1.71E-06 
1.87E-06 < 
1 . m - 0 4  
2.OOE-06 
2.00E-06 < 
2.04E-06 < 
1.79E-06 
2.33E-06 < 
2.12E-06 < 

7/29/93 
10:12 
17:42 

3.1%-04 
1.40.5-05 
1.10E-05 
1.03E-05 * 
2.75E-05 
1 .m-05 
2.22E-05 < 
1.22E-05 8 
1.4s-05 < 
1.438-05 < 
2.22E-05 
2.28E-05 < 
1.30E-05 < 
6.93E-06 
1.92E-05 < 
1.27E-05 
1.10E-05 
1.25E-03 
1.42E-05 < 
1.26E-05 < 
O.OOE*OO 
1.04E-05 < 
2.17E-05 e 
1.42E-05 
8.26E-06 
2.42E-05 
2.03E-05 < 
1.86E-05 < 
7.14E-06 
2 .m-05 < 
5.56E-06 < 
2.28E-05 < 
1.35E-05 < 
4.13E-06 
1.76E-05 < 
7.25E-06 < 
3.52E-05 < 
2.38E-05 < 
2.75E-06 < 
5.82E-06 
1.29E-05 c 
5 . m - 0 6  < 
1.27E-05 < 
2.32E-05 
8.B4E-06 < 
2.09E-05 < 
1.60E-05 * 
1.97E-05 < 
6.93E-06 < 
3.7uE-06 < 
0.00E+00 
2.49E-06 8 
1.96E-06 
8.20E-06 
6 . M - 0 6  e 
1.m-04 
2 .m-06 < 
2.54E-06 
8. BBE ~ 05 
2.54E-Ob * 
2.54E-06 < 
2.59E-06 < 
2.28E-06 0. 

2.91E-06 
2.7OE-06 < 

7/30/93 
08:15 
l l :49 

3.93E-04 2 . x - 0 4  
1.42E-05 e 1.35E-05 
l.1lE-05 < 1.06E-05 
(.WE-05 * 9.94E-06 
3.15E-05 2.95E-05.. 
(.WE-05 < 1.05E-05 
2.23E-05 2.14E-05 
1.23E-05 < 1.17E-05 
1.49E-05 < 1.42E-05 
1.LLE-05 < 1.38E-05 
2.24E-05 < 2.lLE-05 
2.30E-05 < 2.20E-05 
1.36E-05 < 4.24E-05 
7.26E-06 1.9%-04 
2.00E-05 < 1.8%-05 
1.33E-05 1.23E-05 
1.15E-05 1.06E-05 
2.56E-03 1.62E-03 
1.48E-05 1.37E-05 
l.3lE-05 < 1.22E-05 
2.71E-05 4.56E-05 
1.08E-05 < 1.OOE-05 
2.27E-05 < 2.10E-05 
1.49E-05 < 1.38E-05 
1.65E-05 1.14E-05 
2.5OE-05 < 2.29E-05 
2.09E-05 < 1.92E-05 
1.92E-05 < 1.76E-05 
7.36E-06 < 6.74E-06 
2.45E-05 < 2.2%-05 
5.72E-06 8 5.25E-06 
2.35E-05 < 2.1%-05 
1.3%-05 < 1.27E-05 
1 .L3E-05 1.43E-05'. 
1.8lE-05 < 1.66E-05 
7 .M-06  < 6.83E-06 
3.63E-05 3.32E-05 
2.45E-05 < 2.25E-05 
4.91E-06 2.75E-06.. 
5.21E-06 8.97E-06 
1.33E-05 < 1.22E-05 
5.9%-06 < 5.46-06 
1.31E-05 < 1.20E-05 
2.48E-05 < 2.12E-05 
9.46E-06 8.08E-06 
2.23E-05 < 1.91E-05 
1.7lE-05 < l . M - 0 5  
2.10E-05 < 1.80E-05 
3.73E-06 6.93E-06.' 
3.W-06 < 3.40E-06 
O.OOE+OO O.OOE*OO 
2.66E-06 e 2.27E-06 
1 .w-06  1.99E-06- 
8.02E-06 8.11E-06** 
6.5%-06 < 5.92E-06 
8.W-04 3.32E-04 
2 . m - 0 6  < 2.16E-06 
2.61E-06 e 2.3LE-06 
5.2lE-05 1.07E-04 
2.566-06 2.37E-06 
2.566-06 < 2.37E-06 
2.6lE-06 8 2.41E-06 
2.30E-06 < 2.12E-06 
2 . w - 0 6  2.74E-06 
2.71E-06 2.51E-06 

. -. . . . . ._ 
Detected but belw the qmnt i t a t i on  l i m i t ;  w n t i t y  i s  eo t im ted  ** Average I s  cnpored of estimated valuer only, nm-detected values 
are not included i n  the calculat ion of  the average. 



DATE 
START TIME 
EN0 TIME 
STACK OIW. 
NOZZLE 1.0. 
METER BOX GAWA 
METER BOX d H a  
BARCMETRIC 
CP 
TEST OURATlaW 

mtm 1-4 PEPLIs 
M e t e r e d  Volute  
VOIW a stdxond. 
X Water 
X Isokinetirs 
Veloclty 
Actual Flw 
S t d .  FLOW 
Dry S t d .  F low 

7/29/93 
08:43 
13:ll 

25 x 24 Inches 
0.3125 Inches 
1 .ow 
1.8521 

. 0.84 
30.00 in.na 

240 m i n u t e s  

150.2% dcf 
142.521 d.cf 

9.58 x 
103.6 X 
29.52 ftlsu 
7381 acfn 
4963 scfm 
4488 dscfm 

mm 4 DATA 
I N I T .  
w 

IW.1 0.0 
IW.2 100.0 
IW.3 100.0 
IW.4 0.0 
IYP.5 .... ._ 
lW.6 
IMP.7 
TOTAL 200.0 
S.E. 200.0 

lElm 3 DATA 
XOZ 15.9 

rem 4.5 
xco 0.0 
912 79.6 

02+W 20.4 

FINAL NET 
m w  
295.0 295.0 
98.0 -2.0 
101.0 1.0 
2.0 2.0 

0.0 
0.0 
0.0 

496.0 m.0 
224.7 24.7 

((d 29.36 
Ma 28.27 
Pa 30.01 
Fo 1.104 

%EA 311 

STACK METER METER TEMPERATURE 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
& 
4s 
46 
47 
4% 
49 

A V t  . 

. . . 
TEMP STATIC OP OH VOLUME INLET CUTLET 

WIUT ( i n . W  iMl GWl 
86 

296 0.13 0.19 1.20 90 87 
311 0.14 0.17 1.10 92 88 
301 0.13 0.18 1.15 94 89 
321 

- 
1 285 0.11 0.19 1.20 606.361 87 

325 
327 
331 
331 
324 
320 
336 
329 
340 
335 
280 
326 
337 
343 
345 
336 
338 
337 
336 
321 
544 
346 
335 
333 
337 
340 
336 
330 
333 
337 
340 
337 
342 
343 

sza 

0.22 
0.24 
0.20 
0.20 
0.16 
0.15 
0.15 
0.17 
0.15 
0.15 
0.17 
0.16 
0.19 
0.18 
0.21 
0.21 
0.18 
0.16 
0.16 
0.17 
0.15 
0.19 
0.17 
0.15 
0.22 
0.20 
0.19 
0.19 
0.22 
0.22 
0.23 
0.23 
0.16 
0.16 
0.15 
0.16 
0.19 
0.20 
0.20 
0.19 
0.17 
0.17 
0.19 
0.17 

0.14 0.18 

1 .so 
1 .80 
1.30 
1.30 
1 .oo 
0.96 
0.W 
1.10 
0.96 643.5% 
0.96 643.596 
1.10 
1 .oo 
1.20 
1.15 
1.40 
1 .40 
1.15 
1 .oo 
1.00 
1.10 679.763 
0.96 680.150 
1 .20 
1.10 
0.96 
1.50 
1.30 
1.20 
1.20 
1.50 
1.50 
1.65 
1.65 720.161 
1.00 720.161 
1 .oo ~.~~ 
0.96 
1 .oo 
1.20 
1.30 
1.30 
1.20 
1.10 
1.10 
1.20 
1.10 

1.19 150.256 
7~7.004 

94 
96 
97 
97 
98 
W 
W 
100 
98 
102 
103 
103 
105 
105 
106 
107 
108 
108 
107 
107 
101 
104 
106 
107 
106 
107 
106 
108 
110 
111 
111 
111 
106 
107 
108 
110 
113 
115 
115 
112 
110 
110 
112 
112 

on 
I_ 

91 
91 
91 
92 
93 
93 
94 
95 
98 
98 
98 
W 
W 
100 
101 
102 
102 
102 
102 
100 
102 
101 
102 
102 
102 
102 
103 
104 
104 
105 
106 
103 
104 
104 
105 
106 
108 
lo9 
107 
106 
106 
106 
107 

102 



I 
I 
I 

@ 
m 
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LIBORITDRY DATA AN0 RESULTS FL. 
SEMIWLATILE ColWuNOS 

RUN NUIBER KE-10010-Rl 
SAMPLE MLWE 142.521 dscf 
TOTAL M S  FLCWATE 4400 dscfn 
OXYGEN 15.9 X 

GAS EMISSIONS 
(0) (b) (a-b) COWCENTRATIOW MASS 
SWPLE BLANK TOTAL** ACTUAL a n 02 RATE .. . 

SEMIVOLATILE COYFWNDB s = - ! a -  
Phmol 2.23 6.46 0.00 
bis(2-Chlorwthyl )ether 2.98 e 2.69 2.98 
2-Ch Lorophwl  2.33 < 2.11 2.33 
1.3-Oichlorc4enzene 2.19 < 1.97 < 2.19 e 
1 ,4-0ichlorabenrene 2.17 1.96 < 2.17 
1.2-Dichlorobenzene 2.30 * 2.08 2.30 < 
Bmzyl alcohol 
2.21 -oxybis( 1 -Chloroprcpsne) 
2-Methylpheml 

N-Ni t rwo-d i -n-prOWI~ine 
3/4-C(cthylphmol 

Heaachlorwthane 
N i  trobenzms 
lsophoron 
2 -N i t rophw l  
2.4-Oilnethvl&enol 
b~~(2-Chlo~oethoay)methane 
Benzoic acid 
2.4-Oichlorophwl 
1.2.4-Trichlorobmzm 
Naphthalene 
4-Chloroani l i n e  
Hexachlorobrtndi me 
4-Chloro-3-mthylphwl 
2-Methylnaphthalene 
Heaachlorocyclopentadiene 
2.4.6-Trichlorophenol 
2.4,5-Trlchloro(rhmol 
2-Chloramphthalene 
2-Nitroani l i n e  
Oilnethylphthalate 
2,6-Dinitrofolume 
2 . 4 - O i n i t r o t o l ~  
Acenaphthylene 
3-Nitroani l ine 
Acecaphthene 
2.4-Oinitrophwl 
4 - N i t r o p h w l  
O i  benzof uran 
Oicthylphthalate 
4-Chlorophenyl -phenylether 
Fluorene 
4-Nitroani l ine 
4.6-Dinitro-2-nrthylpheml 
N-Nitrwodiphenylanine 
4-Brcimphenyl -phWlether  
Heaachlorobmxene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
01 -n-butylphthalate 
F l  uormthene 

Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
bis(2-Ethylhexyl )phthalate 
Benzota)MthrOCene 
Chrysene 
O i  -n-cetylphthalate 
Benzo(b)f luoranthene 
Benzo(k)f luoranthene 
Benzo(a)Wrene 
lrrkrm(l,2,3-cd)pyrene 
0 ih ta .h )an th racms  
Bmzo(p,h, i ) p r y l e n e  

PVrene 

* not detected 

4.70 
2.58 
3.13 < 
3.03 < 
4.R 
4.84 < 

24.11 < 
137.13 < 

3.92 < 
< 2.60 c 

A.25 < 6.m 
2.33 e 2.58 * 
2.83 3.13 < 
2.73 3.03 
4.26 e 4.72 e 
4.37 * 4.84 < 
2.66 24.11 
1.42 137.13 
3.91 < 3.92 < 
2.60 < 2.60 < 

c 2.26 < 
277.50 

2.91 < 
2.58 < 

2.12 < 
4.45 < 
2.92 

76.77 

2.27 < 
4.68 < 
3.91 
3.59 
1.37 
4.59 < 
1.07 < 
4.39 < 
2.a < 
0.79 < 
3.39 * 
1.39 
6.78 < 
4.59 < 
0.92 
6.21 
2.48 < 
1.11 < 
2.15 * 
~~ . 
3.76 8 
1.63 < . . .- 
3.u) e 
2.59 < 
3.18 < 
0.56 < 
0.60 ' 

2.25 < 2.26 < 

2.57 e 2.58 < 
50.42 26.35 
2.12 2.12 
4.44 < 
2.92 < 
1.45 
5.01 
4.18 < 
3.84 < 
1.47 < 
4.91 < 
1.11 < 
4.70 
2.78 < 
0.85 < 

25.16 252.31 
2.91 < 2.91 < 

3.63 
1.49 
7.27 < 
4.91 
0.99 < 
2.40 
2.66 < 
1.19 
2.63 
5.20 
1.98 
4.68 e 
3.58 < 
4.40 
0.78 < 
0.83 e 

0.40 0.56 < 
0.34 < 0.48 * 
3.99 < 0.86 
1.13 < 1.58 

23.13 103.97 
0.41 < 0.58 
0.65 < 0.63 < 

42.99 0.44 e 
0.48 < 0.62 < 
0.48 < 0.62 e 
0.49 < 0.63 < 
0.43 < 0.56 < 
0.56 < 0.R 

93.91 222.49 

0.51 < 0.66 C 

4.45 < 
2.92 < 
2.27 
4.68 
3.91 < 
3.59 < 
1.37 
4.59 e 
1.07 e 
4.39 0. 

2.60 < 
0.79 
3.39 
1.39 e 
6.78 < 
4.59 < 
0.92 < 
3.81 
2.48 s 
1.11 < 
2.45 
3.76 
1.43 < 
3.38 < 
2.59 e 
3.18 
0.56 < 
0.60 < 
0.00 
0.40 < 
0.Y 
3.99 
1.13 < 
0.00 
0.41 
0.45 < 

0.48 s 
0.48 
0.49 e 
0.43 
0.56 e 
0.51 8 

62.99 8 

.~~ 
!&!!!?3 
0.000 
0.792 < 
0.620 
0.582 e 
0.577 
0.612 
1.250 < 
0.686 < 
0.832 
0.806 
1.255 < 
1.287 * 
6.411 < 

1.042 < 
0.691 < 
0.601 < 

67.101 
0.774 
0.686 e 
7.007 
0.564 e 
1.183 
0.776 < 
0.604 
1.244 < 
1.040 8. 

0.955 < 
0.364 < 
1.221 
0.285 < 
1.167 < 
0.691 
0.210 < 
0.901 < 
0.370 < 
1.803 
1.221 e 
0.245 * 
1.013 
0.659 
0.2% < 
0.651 * 
1.000 < 
0.380 < 
0.899 e 
0.689 
0.846 
0.149 e 
0.160 < 
0.000 
0.106 
0.090 < 
1.061 
0.300 < 
0.000 
0.109 < 
0.120 * 

11.432 < 
0.128 e 
0.128 * 
0.130 
0.114 < 
0.149 < 
0.136 e 

36.465 

3.474 1.W-05 
1.0117 1.07E-05 

2.898 < 1.63E-05 
1.922 < 1.0%-05 
1.671 < 9.42E-06 

186.541 1.05E-03 
2.151 < 1.21E-05 
1.907 * 1.07E-05 

19.479 1.lOE-04 
1.567 8.83E-06 
3.290 < 1.85E-05 
2.159 1.22E-05 
1.678 9.46E-06 
3.460 < 1.9%-05 
2.890 1.63E-05 
2.654 < 1.50E-05 
1.013 < 5.71E-06 
3.393 1.91E-05 
0.791 4.46E-06 
3.245 < 1.83E-05 
1.922 1.0%-05 
0.584 < 3.29E-06 
2.506 < 1.41E-05 
1.028 5.m-06 
5.012 < 2.82E-05 
3.393 < 1.9lE-05 
0.680 < 3.83E-06 
2.817 1.59E-05 
1.833 < 1.03E-05 
0.821 < 4.62E-06 
1.811 1.OZE-05 
2.780 < 1.57E-05 
1.057 5.WE-06 
2.4W * 1.41E-05 
1.915 < 1.W-05 
2.351 1.32E-05 
0.414 2.33E-06 
0.444 * 2.50E-06 
0.000 O.OOE+OO 
0.296 < 1.67E-06 
0.251 < 1.42E-06 
2.950 (.ME-05 
0.835 e 4.7lE-06 
0.000 0.00E+00 
0.303 < 1.71E-06 
0.333 < 1.87E-06 

31.780 e 1 .m-04  
0.355 2.OOE-06 
0.355 < 2.OOE-06 
0.362 < 2.04E-06 
0.318 < 1 .m-06  
0.414 * 2.33E-06 
0.377 < 2.12~-06 

Detected but belw the a w t i t a t i m  l i m i t :  W n t i t Y  i s  estimated 
* I f  BLANK(-) Not Dctectd, then TOTAL(ug) h SAMPLE (W); i f  BLWK(W) > SAMPLE (up), 

then TOTAL(ug) = 0.00 



-- 

RUN W E E R  ~ - ~ l o - ~  

DATE 7/29/93 
START T IRE 14:12 
EN0 TIME 17:42 
STACK DIM. 25 X 24 inches 
NOZZLE 1.0. 0.3125 Inches 
RETER BOX w*u 1.oOMz 
RETER BOX dna 1 .E5206 
BARCUETRIC . 30.00 In.HO 

0.81 CP 
TEST OURAllOy 192 minutes 

lETm 1-4 RE-= 
Reterad Volum 
Volune Std.Cond. 
X Uater 
X Isoklmtics 
Velocity 
Actual Flw 
Std. F l o u  
Dry Std. Flw 

117.294 
109.693 

8.56 
101.9 
28.79 
7198 
4 m  
4388 

dcf 
dact 

X 
X 

f t l S K  
acfm 
scfm 
dscfm 

4 DATA 
I N I T .  
w 

IRP.1 0.0 
1RP.2 100.0 
116.3 100.0 
116.4 0.0 
116.5 
IHP.6 
llD 7 ..- .. 
TOTAL 200.0 
S.G. 200.0 

3 DATA 
XOZ 14.7 

xcoz 5.6 
XK, 0.0 
uI2 79.7 

o2+Co2 20.3 

FINAL NET 
m w  
1W.O 1W.O 
100.0 0.0 
95.0 -5.0 
1.0 1.0 

0.0 
0.0 
0.0 

392.0 192.0 
220.4 20.6 

m 29.49 
MI 28.53 
PI 30.01 
FO 1.103 

XEA 232 

STACK METER RE7ER TEHPERATURE 
TEMP STATIC OP OH VOLWE INLET OUTLET 

2 
3 
4 
5 
6 
7 
8 
P 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
55 
bb 
47 
48 
49 

AVC. 

W I N 1  (0-F) ( in .K)  (in.=) ( i n . K l  && 

305 0.15 0.15 0.W 
315 0.13 0.17 1.10 
317 

1 313 0.16 0.15 0.96 762.157 109 107 

0.13 0.18 1.15 
317 
325 
339 
w 
341 
336 
336 
340 
335 
335 
334 
337 
350 
345 
325 
330 
353 
350 
341 
354 
312 
310 
34a 
336 
337 
551 
353 
35 1 
351 
352 
341 
323 
327 w 
342 
339 
326 
334 
326 
335 
352 
348 
348 
342 

336 

0.17 
0.19 
0.16 
0.16 
0.18 
0.17 
0.18 
0.18 
0.16 
0.16 
0.18 
0.19 
0.16 
0.15 
0.18 
0.19 
0.21 
0.21 
0.22 
0.21 
0.15 
0.17 
0.19 
0.21 
0.18 
0.18 
0.19 
0.18 
0.15 
0.15 
0.15 
0.15 
0.17 
0.18 
0.18 
0.19 
0.16 
0.16 
0.16 
0.17 
0.16 
0.16 
0.17 
0.15 

0.14 0.17 

1.10 
1 .20 
1 .oo 
1 .oo 
1.15 
1.10 
1.15 
1.15 791.734 
1.00 791.734 
1.00 
1.15 
1.20 
1.00 
0.96 
1.15 
1.20 
1.40 
1.40 
1.50 
1.40 821.923 
0.W 822.787 
1.10 
1.20 
1 .LO 
1.15 
1.15 
1.20 
1.15 
0.96 
0.96 
0.96 
0.96 851.7~9 
1.10 851.759 
1.15 
1.15 
1.20 
1 .oo 
1 .oo 
1 .oo 
1.10 
1 .oo 
1 .oo 
1.10 
0.W 

880.915 
1.11 117.294 

ti8 
109 
107 
111 
112 
111 
111 
111 
111 
112 
112 
109 
110 
110 
111 
111 
113 
113 
113 
113 
113 
115 
116 
112 
114 
117 
118 
118 
117 
118 
116 
116 
115 
112 
112 
109 
110 
111 
112 
113 
113 
112 
111 
112 
113 
112 
112 

~ 

107 
108 
107 
107 
107 
106 
106 
107 
107 
108 
108 
105 
105 
106 
107 
107 
106 
107 
107 
107 
107 
108 
100 
109 
110 
111 
111 
112 
110 
111 
111 
111 
110 
108 
lop 
106 
107 
107 
107 
108 
107 
106 
lo6 
107 
106 
106 
106 

10 

~ 



U W T O R Y  DATA AN0 RESULTS FL. 
SEMIVOLATILE CCUFCUNOE 

RUN NUMBER 
W P L E  VOLVWE 
TOTAL GAS TLOYIIATE 
OXYGEN 

-q W N O  
Pherml 
bis(2-Chloroethy1)ether 

KCE-ml0-w 
109.693 dscf 

14.7 X 
4388 dscfm 

(a) (b) 
SAMPLE BUNK 

(a-b) 
TOTAL.. 

la- 
66.05 * 
2.65 s 

2-Chlorophwl < 2.08< 
1.3-Olch lo robcnzm 1.95 * 
1.4-Oichlorobcnrm 5.19 < 
1.2-Oichlorobcnzm s 2.05 s 
Benzyl a l c d ~ o l  s 4.19 < 
2,2'-oxybis(l-Chloropropann) < 2.30 < 
2-Methylphenol * 2.79s 
3l4-Meth~l&1mol 2.70s 
N-Nitroso-di -n-prc+ylminn 
Hexachloroethane 
Nitrobenzene 
Isopkorom 
2-Nitropherml 
2.4-Oi~thylpherml 
bis(2-Chloroethoxy)methan 
Benzoic acid 
2.4-Oichlorophmol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexschlorobutediene 
4-Ch Loro-3-nrthylphwl 
2-Methylnaphthalm 
ncxschlorocyclopentadicn 
2.4.6-Trichlorophenol 
2,4,5-Trichloropherml 
2-Chloro~phthalene 
2-Ni troani 1 ins 
Oimethylphthalate 
2.6-Oinitrotolwne 
2.4-Oinitrotolucn 
Acmaph thy1 
3-Nitroani Line 
A c w p h t h m  
2.4-Olnitrophenol 
4-Nitrophenol 
0 i benzof uran 
Oiethylphthalate 
4-Ch Lorophmyl -@mylether 
fluorene 
4- N i  troani 1 inn 
4,6-Oini tro-2-nathylpherml 
W-Nitroscdiphmylmine 
4-Uromphmyl-phmylether 
Hexachlorobcnzene 
Pentachlor@enol 
Phenanthrene 
Anthracene 
DI-n-butylphthalate 
F luoran thm 

Butylbenzylphthalate 
3 3  -0 lch lo robmzid in  

Benzo(a)anthracene 
Chrysene 
o i  -n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)flwranthene 
Benzo(a)pyrene 
Indeno(l.2.3-cd)pyrene 
Oibenz(a.h)anthracene 

plr- 

bis(2-Ethylhexyl)phthalate 

< 4.20 < 
4.31 

e 2.46 < 
1.31 < 

e 3.62 < 
< 2.40 < 
< 2.08 < 

261.41 
2.68 < 
2.38 < 

26.13 
l.w 
4.10 < 
2.69 
1.56 e 
4.58 < 
3.85 
3.51 < 
1.35 < 
4.49 < 
1.05 
4.30 < 
2.55 < 
0.78 < 
3.32 
1.37 < 
6.65 < 
4.49 s 
0.52 < 
3.50 
2.43 < 
1.09 s 
2.40 s 
4.39 < 
1.67 c 
3.95 < 
3.02 < 
3.72 < 
1.31 

61.30 
0.47 
0.37 
1.55 
1.22 * 
0.45 < 
0.48 s 

16.m < 
0.48 e 
0.48 < 
0.49 s 
0.43 < 
0.55 
0.51 < 

o.m e 

139.40 

JK 
6.46 & 
2.69 2.65 s 
2.11 s 2.08 e 
1.97 < 1.95 * 
1.W 5.19 
2.08 < 2.05 s 
4.25 4.19 
2.33 s 2.30 < 
2.85 2.79 * 
4.26 e 4.20 * 
4.37 < b.31 e 
2.66 .a 2.46 * 
1.42 1.31 
3.91 8 3.62 * 
2.60 < 2.40 * 
2.25 2.08 

25.16 236.25 
2.91 e 2.68 
2.57 < 2.38 e 

50.42 0.00 
2.12 s l.W < 
4.44 4.10 * 
2.92 2.69 
1.45 1.56 
5.01 s 4.58 
4.18 * 3.83 e 
3.84 3.51 e 
1.47 e 1.35 * 
4.91 * 4.49 * 
1.14 < 1.05 < 
4.70 < 4.30 * 
2.78 < 2.55 < 
0.85 s 0.78 < 
3.63 * 3.32 * 
1.49 * 1.37 
7.27 e 6.65 e 
4.91 4.49 
0.W 0.52 
2.40 1.10 
2.66 2.43 * 
1.19 * 1.09 * 
2.63 2.40 * 
5.20 4.39 e 
1.98 * 1.67 * 
4.68 3.95 * 
3.58 3.02 * 
4.40 3.72 
0.78 1.31 

2.73 < 2.70 < 

0.83 e o.m e 
222.49 0.00 

0.56 e 0.47 < 
0 .U  0.37 < 
0.86 1.55 
1.58 * 1.22 

103.97 35.43 
0.58 < 0.45 
0.63 < 0.48 s 
0.44 16.78 
0.62 s 0.48 
0.62 0 .U  < 
0.63 * 0.49 
0.56 < 0.43 < 
0.72 e 0.55 
0.66 < 0.51 

GAS EMlSSlCUS 
CCUCEYTRATIDU WEE 

ACTUAL a TX 02 RATE @ e m  
20.588 46.157 3.15E-04 
0.916 s 2.053 1.40E-05 
0.719 * 1.611 < 1.10E-05 
0.674 s 1.510 e 1.03E-05 
1.793 4.020 2.75E-05 
0.708 1 1.588 1 .w-05  

GAS EMlSSlCUS 
CCUCEYTRATIDU WEE 

ACTUAL a TX 02 RATE @ e m  
20.588 46.157 3.15E-04 
0.916 s 2.053 1.40E-05 
0.719 * 1.611 < 1.10E-05 
0.674 s 1.510 e 1.03E-05 
1.793 4.020 2.75E-05 
0.708 1 1.588 1 .w-05  
114 < 3.245 2.22E-05 
0.795 < 1.782 1.22E-05 
0.964 2.161 s 1 . a - 0 5  
0.933 < 2.091 < 1.43E-05 
1.451 s 3.253 < 2.22E-05 
1.489 s 3.338 < 2.28E-05 
0.850 < 1.905 1.30E-05 
0.453 1.015 6.93E-06 
1.251 < 2.804 < 1.92E-05 
0.829 1.859 1.27E-05 
0.719 < 1.611 < 1.10E-05 

81.623 182.994 1.25E-03 
0.926 s 2.076 < 1.42E-05 
0.822 s 1.843 * 1.26E-05 
0.000 0.000 O.OOE*OO 
0.677 s 1.518 e 1.04E-05 
1.417 
0.929 s 
0.539 
1.582 < 
1.323 s 
1.213 
0.466 
1.551 
0.363 < 
1.486 < 
0.881 < 
0.269 * 
1.147 < 

2.298 < 
1.551 < 
0.180 
0.380 
0.840 
0.377 * 
0.m 
1.517 e 
0.577 .l 
1.365 * 
1.043 s 
1.285 e 
0.453 
0.242 s 
0.000 
0.162 
0.128 s 
0.536 
0.422 s 

12.241 
0.155 
0.166 
5.797 
0.166 
0.166 s 
0.169 < 
0.169 < 
0.190 < 
0.176 < 

o m  < 

3.176 2.17E-05 
2.084 S 1.42E-05 
1.208 8.26E-06 
3.548 2.42E-05 
2.967's 2.03E-05 
2.719 < 1 .M-05  
1.046 7.14E-06 
3.478 2.38E-05 
0.813 < 5.56E-06 
3.331 < 2.28E-05 
1.975 S 1.35E-05 
0.644 < 4.13E-06 
2.572 < 1.76E-05 
1.061 < 7.25E-06 
5.151 < 3.52E-05 
3.478 < 2.38E-05 
0.403 2.75E-06 
0.852 5.82E-06 
1.882 < 1.2%-05 
0.844 < 5 .m-06  
1.859 * 1.27E-05 
3.400 < 2.32E-05 
1.294 8.84E-06 
3.060 s 2.WE-05 
2.339 1.60E-05 
2.881 c 1.97E-05 
1.015 6.93E-06 
0.542 < 3.70E-06 
0.000 0.00Ei00 
0.364 < 2.4%-06 
0.287 e 1.W-06 
1.201 8.20E-06 
0.945 < 6.46E-06 

27.443 1.88E-04 
0.549s 2 . X - 0 6  
0.372 < 2.54E-06 

12.W7 8.W-05 
0.372 * 2.54E-06 
0.372 < 2.54E-06 
0.380 2.5%-06 
0.333 2.2BE-06 
0.426 < 2.9lE-06 
0.3% 2.m-06 Bmzot i , t ; , i )pcryim 

< Not detected 
Detected but belw the qmnt i t a t i on  l i m i t :  quantity i s  estimated 

** If BLANKtlg) Not Detected, then TOTALCW = SAMPLE (W): i f  BUNK(W) > SAMPLE (up), 
then TOTALtup) 5 0.00 



RUN NUMBER KE-llOOlO-RS 

DATE 7150193 
START TIME 
EN0 TIME 
STACK 01N4. 
NOZZLE 1.0. 
METER BOX wlcu 
METER BOX dHl 
BARCUETRIC 

TEST OURATIOU 
CP 

.3 

IETm 1-4 E a T S  
Metered V o l m  
V o l m  0 Std.Cmd. 
X Uater 
X Isokinetics 
Velocity 

Std. F l o u  
Act tMI  Flow 

Dry Std. FLOW 

08:15 
11:49 IETlllD 4 DATA 

25 X 24 inches I N I T .  FINAL NET 
0.3125 inches Q & Q & Q &  

1.00462 IMP.1 0.0 189.0 189.0 
1 .as206 IW.2 100.0 100.0 0.0 

29.97 in.llg IW.3 100.0 101.0 1.0 
0.84 IMP.4 0.0 0.0 0.0 
192 minutes IMP.5 0.0 

120.078 
l l 5 . M  

7.99 
105.5 
29.06 
7264 
4648 
Ul 

dcf 
dscf 

x 
x 

ftlSeC 
acfn 
scfrn 
dscfn 

IMP.6 
lMP.7 
TOTAL 
5.e. 

lETm 3 
XOZ 

xco2 
xco 
Xw2 

02+C02 

200.0 
200.0 

~ DATA 
10.1 
9.6 
0.0 

80.3 
19.7 

390.0 
223.1 

m 
M. 
PS 
Fo 

%EA 

0.0 
0.0 

190.0 
23. 1 

29.94 
28.W 
29.98 
1.125 

91 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
56 
37 
38 
39 
40 
41 
42 
43 
14 
45 
46 
47 
48 
49 

AVG . 

319 
328 
312 
322 
340 
341 
341 
342 
341 
342 
315 
316 
313 
341 
342 
342 
335 
339 
332 
329 
318 
347 
345 
319 
324 
322 
331 
337 
335 
348 
349 
347 
344 
343 
324 
330 
332 
338 
340 
338 
340 
356 
3% 
322 
321 
332 
346 

333 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH WLWE INLET OUTLET 

POINT (OegF) <in.W) ( in.K)  <in.W1 i&& 
1 314 0.19 0.23 1.65 881.470 78 78 

0.17 0.24 1.80 76 77 
0.11 0.22 1.50 78 77 
0.13 0.23 1.65 79 77 

0.24 1.80 81 77 
0.24 1.80 82 78 
0.22 1.50 82 78 
0.19 1.20 83 79 
0.21 1.40 84 80 
0.19 1.20 85 Lu) 
0.18 1.15 86 82 
0.18 1.15 914.642 89 ab 
0.15 0.96 914.642 93 91 
0.15 0.96 94 93 
0.18 1.15 94 93 
0.18 1.15 97 96 
0.17 1.10 90 97 
0.17 1.10 100 98 

0.15 

0.18 
0.18 
0.17 
0.17 
0.15 
0.15 
0.15 
0.15 
0.16 
0.15 
0.17 
0.17 
0.18 
0.19 
0.15 
0.15 
0.20 
0.20 
0.15 
0.16 
D.15 
0.15 
0.18 
0.19 
0.20 
0.19 
0.18 
0.18 
0.17 
0.17 

0.18 

1.15 
1.15 
1.10 
1.10 
0.W 
0.96 
0.96 
0.96 
1 .oo 
0.96 
1.10 
1.10 
1.15 
1.20 
0.96 
0.96 
1.30 
1.30 
0.96 
1 .OO 
0.96 
0.96 
1.15 
1.20 
1.30 
1.20 
1.15 
1.15 
1.10 
1.10 

1.21 

943.461 
943.668 

972.65 
972.65 

1001.755 
120.078 

101 
102 
103 
104 
106 
105 
100 
100 
101 
101 
101 
104 
105 
107 
108 
110 
109 
109 
103 
102 
105 
106 
104 
104 
102 
103 
103 
102 
102 
104 

94 

W 
100 
100 
101 
102 
101 
W 

100 
100 
W 
W 

100 
101 
102 
102 
104 
103 
103 
100 
100 
101 
101 
100 
100 
W 
W 
98 
98 
98 
W 



I 
I 
I 
I 

I 
1 
I 

I 
1 
I 
1 
1 
I 
1 
1 
s 
1 

a. 

e 

LABORATUW OATA AYO RESULTS Fh. 
SEHIMLATILE CCUPOJNOS 

RUN NUMBER uT-1001O-E3 
SAMPLE VOLUME 115.462 Q c f  
TOTAL G4S FLOYRATE 4461 dscfm 
OXYGEN 10.1 x 

(a )  
SAMPLE 

-$ A 
Phenol 83.37 
bis(2-Chlorocthyl )ether 2.77e 
2-Chlorophenol < 2.17 < 
1.3-Oichlorobarsne 2.03 < 
1 ,L-Oichlorotanrene 6.16 e 
1.2-Oichlorobarene < 2.14 s 
Benzyl alcohol e 4.37 s 
2.2'-oxvbis~l-Chloroorooerm~ * 2.40 e . .  
2:kthyiphenol 
JI4-kthylphenol  
N-Nitroso-di-n-proWlemirm 
Heischlorocthane 
Nitrobcnzene 
lsophorone 
2 - N i t r g h e m l  
2,L-Oimthylpheml 
bis(2-Chloroethoxy)netham 
Benzoic acid 
2.1-Oichlorophenol 
1.2.4-Trichlorobarene 
Naphtholme 
4-Chloroani l im 
nexachlorobutedim 
L-Chloro-3-nrthylphmol 
2-Methylnaphthelm 
nexach lorocyc lopntad im 
2.4.6-Trichlorophenol 
2.4.5-Trichlorophmol 
2-Chloronaphthalm 
2-Nitroani l i rm 
Oimethylphthalata 
2.6-Oini t r o t o l u m  
2 .1 -O in i t ro to lum 
Acenaphthylm 
3 - N i t r o a n i l i n  
Acenaphthen 
2.4-Dinitrophenol 
4-Ni trophenol 
0 ibenrof uran 
Diethylphthalate 
4-Chloropherml-phcnylether 
f l w r e n c  
4-Nitroani Line 
4.6-Oinitro-2-mthylphenol 
Y - Y i  trosdiphenylemirm 
4-Bronqhenyl - p h y l e t h e r  
nexachlorobenrene 
Pentschlor@cnol 
Phenanthrene 
Anthracene 
Oi-n-butylphthalate 
F l u o r r n t h m  
Pyrene 
Eutylbmzylphthslate 
3,3 ' -D ich lo robar id in  
bis(2-Ethylhexyl )phthalate 
Bento(a)anthracene 
Chrysene 
Oi-n-octylphthalate 
Eenro(b)flwranthene 
Benro(k)f Luoranthene 
Benzo<a>Dyrene 

c 2.91 
c 2.81 * 

4.38s 
c 4.50 s 
c 2.66e 

1.42 < 
< 3.91 < 
c 2.60 e 
< 2.25 < 

526.35 
2.w e 
2.57 < 

55.73 
2.12 
4.44 < 
2.91 < 
3.22 < 
4.89 
4.w < 
3.75 8 
1.44 < 
4.80 < 
1.12 
4.40 e 
2.72 e 
2.79 < 
3.55 ' 
1.46 
7.10 < 
4.80 < 
0.96 .a 
3.42 
2.60 
1.16 s 
2.57 
4.86 < 
1.85 < 
4.37 
3.35 
4.11 < 
0.73 < 
0.78 < 

0.52 < 
0.39 s 
1.57 
1.29 < 

262.00 
0.47 s 
0.51 < 

10.19 
0.50 
0.50 < 
0.51 
0.45 
0.58 < 
0.53 8 

47.71 

(b) 
BLANK 
AL 
6.46 
2.69 
2.11 < 
1.97 
1.w 
2.08 s 
4.25 < 
2.33 
2.83 
2.73 
4.26 s 
4.37 e 
2.66 < 
1 .L2 
3.91 * 
2.60 
2.25 e 

25.16 

(a-b) 
TOTAL** 
& 
76.91 
2.77 .. 
2.17 < 
2.03 < 
6.16 
2.14 s 
4.37 
2.40 
2.91 
2.81 8 
4.38 
4.50 < 
2.66 s 
1.42 
3.91 < 
2.60 
2.25 

501.19 
2.91 s 2.90 * 
2.57 e 2.57 e 

2.12 e 2.12 s 
4.44 < 4.44 < 
2.92 < 2.91 
1.45 3.22 
5.01 < 4.89 < 
4.18 e 4.09 s 
3.84 3.75 
1.47 < 1.44 < 
4.91 4.80 < 
1.14 < 1.12 

2.78 2.72 
0.85 2.79 
3.63 3.55 
1.49 < 1.46 s 
7.27 7.10 e 
4.91 c 4.80 < 
0.99 < 0.96 < 

50.42 5.31 

4.70 4.60 < 

.... .... 
2.40 1.02 
2.66 < 2.60 
1.19 < 1.16 8 

2.63 2.57 < 
5.20 < 4.86 e 
1.98 * 1.85 < 
4.68 e 4.37 * 
3.58 3.35 
k.40 < 4.11 < 
0.78 < 0.73 < 
0.83 0.78 

222.49 0.00 
0.56 < 0.52 < 
0.U * 0.39 
0.86 1.57 
1.58 s 1.29 < 

0.58 0.47 s 
0.63 < 0.51 < 
0.44 10.19 
0.62 < 0.50 * 
0.62 < 0.50 
0.63 < 0.51 < 
0.56 0.45 
0.72 0.58 < 
0.66 < 0.53 < 

103.97 158.03 

CWCENTUATIOW 
ACTUAL a TX 02 RATE 

25.244 32.490 3.9SE-W 

0.w 
2.022 
0.702 
1.434 < 
0.788 .. 
0.955 
0.922 < 
1.438 
1.477 s 
0.873 e 
0.466 
1.283 s 
0.853 < 
0.739 < 

166.507 
0.952 < 
0.w < 
1.743 
0.696 
1.457 e 
0.955 
1.057 
1.605 < 
1.342 s 
1.231 s 
0.473 .a 
1.576 < 
0.568 e 
1.510 
0.893 
0.916 
1.165 
0.479 < 
2.330 
1.576 < 
0.315 
0.335 
0.853 * 
0.381 s 
0.844 < 
1.5% < 
0.607 < 
1.434 < 
1.100 s 
1.3L9 < 
0.240 * 
0.256 < 
0.000 
0.171 s 
0.128 
0.515 
0.423 s 

0.154 < 
0.167 < 
3.545 
0.166 
0.164 s 
0.167 < 
0.118 < 
0.1w s 
0.174 < 

51 .871 

0.917 
0.8% 
2.602 
0.904 
1.846 
1.014 
1.229 
1.187 
1 .a50 
1.901 
1.124 
0.600 
1.652 
1.098 
0.951 

211.727 

l.1lE-05 
(.WE-05 
3.15E-05 
1 .M-05  
2.23E -05 
1.23E-05 
1.49E-05 
1.44E-05 
2.24E-05 
2.30E-05 
1.W-05 
7.26E-06 
2.00E-05 
1.33E-05 
1.15E-05 
2.56E-03 

1.225 < 1.48E.05 
1.086 < 1.31E-05 
2.243 2.71E-05 
0.096 < 1.08E-05 
1.876 2.27E-05 
1.229 < 1.49E-05 
1.360 1.65E-05 
2.066 < 2.50E-05 
1.728 2.09E-05 
1.584 < 1.92E-05 
0.m 7.36E-06 
2.028 2.45E-05 
0.473 < 5.72E-06 
1.943 2.35E-05 
1.149 < 1.39E-05 
1.179 1.43E-05 
1.500 1.81E-05 
0.617 < 7.46E-06 
2.999 < 3.63E-05 
2.028 < 2.45E-05 
0.406 < 4.91E-06 
0.431 5.21E-06 
1.098 < 1.33E-05 
0.490 5.93E-06 
1.086 < 1.31E-05 
2.053 < 2.4@€-05 
0.782 .. 9.65-06 
1 . U  < 2.23E-05 
1.415 < 1.71E-05 
1.m < 2.lOE-05 
0.308 3.73E-06 
0.330 * 3 . m - 0 6  
0.000 O.OOE+OO 
0.220 s 2.66E-06 
0.165 1.99E-06 
0.663 8.028-06 
0.545 < 6.59E-06 

66.759 8.0a-01 
0.199 < 2.LOE-06 
0.215 2.61E-06 
4.305 5.21E-05 

0.211 < 2.56E-06 
0.211 < 2.56E-06 

0.215 2.61E-06 
0.190 < 2.30E-06 
0.245 2.96E-06 
0.224 < 2.71E-06 

I&( i ',2,3-cd)pyrm 
Oibenrta, h l a n t h r a c m  
Benro(g,h,i )perylene 
s Not detected 

Detected but belw the w n t i t a t i o n  l i m i t ;  quanti ty i s  es t im ted  
** I f  BLANK(ug) Not Detected, then TOTAL(ug) SAMPLE (W); if BLANK(ug) SAMPLE tug), 

then TOTAL(ug) = 0.00 



APPENDIX D . 1 . 7  

DATA AND RESULTS FOR CONTINUOUS EMISSIONS MONITORING 
( 02, C02, CO, and NOx) 



EPA Brick WA 14 
K i l n  Combustion Exhaust 

Q2/CQ2/CQ/NQX 
KCE-M201/202-R1 

Starting 
07 -3 1-9 3 

Time  

11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11: 53 
11: 54 
11:55 
11:56 
11: 57 
11: 58 
11:59 
12:oo 
12 : 01 
12:02 
12 : 03 
12 : 04 
12 : 05 
12:06 
12 : 07 
12 : 08 
12:09 
12:10 
12 : 11 
12 : 12 
12 : 13 
12:14 
12 : 15 
12: 16 
12 : 17 
12 : 18 
12 : 19 
12:20 
12:21 
12 : 22 
12:23 
12:24 

~ ~~~ 

02 CQ2 CQ NOX 
% % 
DV DV PPMDV PPMDV 

12.83 
12.36 
13.23 
13.60 
13.53 
12.37 
11.93 
12.09 
12.31 
13.25 
13.13 
12.88 
12.44 
12.72 
12.10 
11.80 
12.96 
13.05 
13.39 
12.53 
12.78 
12.85 
14.01 
12.68 
12.46 
13.00 
13.26 
13.19 
12.09 
12.18 
12.56 
13.12 
12.88 
12.05 
13.58 
13.62 
13.61 
12.36 
13.03 

6.63 
7.06 
6.26 
5.93 
6.05 
7.02 
7.44 
7.33 
7.12 
6.25 
6.28 
6.58 
7.05 
6.82 
7.29 
7.53 
6.46 
6.47 
6.15 
6.81 
6.67 
6.64 
5.59 
6.75 
6.94 
6.50 
6.30 
6.38 
7.25 
7.27 
6.94 
6.45 
6.57 
7.30 
5.97 
5.95 
5.97 
7.00 
6.46 

335.30 
327.20 
314.10 
320.50 
315.00 
343.30 
311.90 
297.20 
302.70 
320.40 
336.00 
330.40 
321.50 
313.90 
333.60 
317.70 
317.40 
318.60 
318.80 
342.50 
321.70 
321.50 
315.80 
336.10 
323.30 
311.00 
314.30 
309.10 
341.20 
304.80 
307.60 
303.70 
328.20 
331.50 
319.50 
321.80 
313.80 
337.90 
303.50 

160.20 
152.60 
162.70 
164.10 
159.40 
128.90 
129.80 
142.50 
154.30 
150.00 
163.50 
181.40 
180.60 
155.60 
132.10 
136.90 
173.90 
179.70 
157.90 
150.70 
174.60 
170.90 
162.00 
144.10 
162.90 
176.80 
181.30 
148.70 
140.70 
157.40 
175.60 
167.70 
152.20 
153.10 
170.00 
176.20 
161.60 
149.00 
174.00 



EPA Brick WA 14 
Kiln Combustion Exhaust 

02/C02 / C O  f NOX 
KCE-M201/202-R1 

Starting 
07-31-93 

~~ 

Time 

12:25 
12:26 
12 : 27 
12:28 
12:29 
12:30 
12:31 
12:32 
12:33 
12:34 
12:35 
12:36 
12 : 37 
12:38 
12:39 
12:40 
12:41 
12 : 42 
12:43 
12 : 44 
12:45 
12 : 46 
12 : 47 
12:48 
12:49 
12:50 
12:51 
12 : 52 
12:53 
12 : 54 
12 : 55 
12 : 56 
l2:57 
12 : 58 
12:59 
13:OO 
13:Ol 
13:02 
13 : 03 

02 c02 co NOX 
8 % 
DV DV PPMDV PPMDV 

13.27 
13.90 
13.31 
12.46 
13.42 
12.77 
13.04 
11.75 
12.70 
13.27 
13.38 
13.40 
13.19 
13.71 
13.28 
13.71 
12.37 
12.60 
13.62 
14.05 
12.84 
11.59 
12.90 
13.15 
13.29 
12.86 
12.85 
13.00 
12.83 
13.26 
12.10 
12.65 
12.49 
12.85 
11.80 
12.26 
13.34 
13.52 
12.77 

6.25 
5.71 
6.14 
6.91 
6.05 
6.77 
6.50 
7.57 
6.73 
6.23 
6.17 
6.06 
6.15 
5.82 
6.29 
5.88 
6.98 
6.84 
5.92 
5.56 
6.64 
7.74 
6.53 
6.36 
6.24 
6.61 
6.61 
6.51 
6.72 
6.23 
7.18 
6.81 
6.98 
6.67 
7.56 
7.11 
6.16 
6.04 
6.73 

307.70 
301.20 
332.30 
326.50 
316.00 
313.40 
307.30 
327.90 
301.70 
313.50 
310.10 
329.00 
342.50 
316.50 
310.80 
301.90 
327.60 
294.50 
299.00 
303.80 
314.00 
309.20 
296.10 
300.20 
301.20 
302.10 
300.70 
301.40 
289.60 
306.70 
321.00 
204.90 
286.30 
281.10 
303.70 
297.80 
298.20 
301.00 
307.50 

167 
147 
157 
172 
17 5 
146 

178.90 
50 
50 
90 
80 
50 
30 

128.30 
154.40 
177.10 
168.10 
149.60 
165.50 
181.20 
189.20 
168.40 
156.70 
172.10 
177.60 
172.20 
144.20 
137.40 
168.80 
184.90 
170.20 
157.60 
173.70 
175.40 
154.00 
140.20 
140.20 
155.90 
151.10 
133.80 
118.70 
138.80 
155.30 
152.50 
122.40 



EPA Brick WA 14 
Kiln Combustion Exhaust 

02/C02/CO/NOx 
KCE-M201/202-R1 

Starting 
07-3 1-93 

Time 

13 : 04 
13 : 05 
13 : 06 
13:07 
13 : 08 
13 : 09 
13 : 10 
13 : 11 
13 : 12 
13 : 13 
13:14 
13 : 15 
13 : 16 
13:17 
13 : 18 
13 : 19 
13:20 
13:21 
13 : 22 
13 : 23 
13 : 24 

99 MinAVg 

02 c02 co NOx 
% % 
DV DV PPMDV PPMDV 

11.68 7.65 
12.84 6.60 
13.30 6.20 
13.54 6.06 
12.81 6.62 
12.09 7.32 
12.63 6.85 
13.57 6.00 
13.96 5.53 
12.08 7.22 
12.59 6.83 
12.84 6.63 
13.52 6.02 
12.36 6.98 
11.77 7.54 
12.40 7.03 
12.69 6.78 
13.15 6.31 
12.30 6.95 
12.31 7.08 
12.42 7.00 

308.80 
278.70 
287.40 
273.90 
314.10 
285.70 
278.70 
286.60 
304.80 
327.40 
284.20 
294.30 
291.20 
324.20 
305.10 
284.40 
292.30 
295.80 
332.50 
290.70 
287.50 

105.20 
130.40 
148.10 
132.90 
124.20 
118.70 
144-00 
136.40 
129.40 
121.10 
141.10 
155.10 
151.10 
126.80 
122.90 
143.00 
142.90 
125.10 
122.30 
134.80 
145.60 

12.85 6.61 310.37 153.52 

Data Corrected for Calibrations 
99 MinAVg 13.12 6.62 320.06 159.72 



Calibrations: 

02 25 Span Value = 25 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 22.00 
Initial Cal. at: 1133 
LOW Cal. Response = 0.05 HIGH Cal. Response = 21.59 

Final Cal. at: 1640 
LOW Cal. Response = 0.02 HIGH Cal. Response = 21.45 

Cal. Drift = 0 . 0 0  Cal. Drift = -0.02 
LOW System Drift = - 0 . 0 0  HIGH system Drift = -0.01 

Cal. Drift = 0 . 0 0  Cal. Drift = -0.02 

c02 20 Span Value = 20 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 18.20 
Initial Cal. at: 1133 
LOW Cal. Response = 0.01 HIGH Cal. Response = 18.23 

Cal. Drift = 0 . 0 0  Cal. Drift = 0 . 0 0  
Final Cal. at: 1640 
LOW Cal. Response = 0.01 HIGH Cal. Response = 18.10 

Cal. Drift = 0 . 0 0  Cal. Drift = -0.00 
LOW System Drift = 0 . 0 0  HIGH system Drift = -0.01 

co 1000 Span Value = 1000 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 929.00 
Initial Cal. at: 1142 
LOW Cal. Response = -0.38 HIGH Cal. Response = 906.00 

Cal. Drift = - 0 . 0 0  Cal. Drift = -0.02 
Final cal. at: 1640 
LOW Cal. Response = -0.17 HIGH Cal. Response = 096.78 

Cal. Drift = -0 .00  Cal. Drift = -0.03 
LOW System Drift = 0 . 0 0  HIGH system Drift = -0.01 

NOx 250 Span Value = 250 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 257.00 
Initial cal. at: 1137 
LOW Cal. Response = -0.31 HIGH Cal. Response = 250.50 

Cal. Drift = - 0 . 0 0  Cal. Drift = -0.03 
Final Cal. at: 1640 
LOW Cal. Response = 0.92 HIGH Cal. Response = 243.17 

Cal. Drift = 0 . 0 0  Cal. Drift = -0.06 
LOW System Drift = 0 . 0 0  HIGH System Drift = -0.03 



Starting 
07-31-93 

Time 

14:08 
14:09 
14:lO 
14:ll 
14:12 
14: 13 
14 : 14 
14 : 15 
14:16 
14:17 
14:18 
14:19 
14:20 
14:21 
14:22 
14:23 
14 : 24 
14 : 25 
14:26 
14:27 
14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14:37 
14:38 
14:39 
14:40 
14:41 
14:42 
14:43 
14:44 
14:45 
14:46 

EPA Brick WA 14 
Kiln Combustion Exhaust 

o2/co2/co/Nox 
KCE-M201/202-R2 

02 c02 co NOX 
% % 
DV DV PPMDV PPMDV 

12.56 
13.53 
12.74 
11.93 
12.26 
12.93 
13.67 
12.29 
12.83 
13.74 
13.54 
12.86 
11.62 
12.42 
13.08 
13.02 
11.70 
12.83 
12.92 
12.97 
12.07 
11.99 
13.47 
13.64 
13.01 
11.46 
12.13 
12.91 
13.47 
12.77 
11.94 
13.01 
13.34 
13.00 
11.55 
12.23 
12.72 
13.54 
13.04 

6.86 
5.98 
6.59 
7.35 
7.10 
6.52 
5.75 
6.98 
6.56 
5.70 
5.91 
6.47 
7.62 
6.96 
6.35 
6.41 
7.52 
6.54 
6.49 
6.51 
7.23 
7.30 
5.96 
5.83 
6.44 
7.75 
7.20 
6.51 
6.02 
6.56 
7.36 
6.44 
6.14 
6.47 
7.68 
7.14 
6.70 
5.97 
6.28 

306.50 
302.30 
327.60 
316.40 
298.80 
299.60 
312.40 
337.20 
298.80 
301.20 
306.30 
324.70 
319.30 
305.10 
316.70 
314.50 
330.30 
305.10 
310.10 
301.40 
326.50 
317.00 
310.60 
317.00 
308.10 
318.50 
296.40 
305.60 
306.50 
324.60 
319.60 
303.00 
309.10 
300.30 
322.40 
293.20 
302.30 
304.60 
336.80 

176.00 
159.10 
140.40 
139.60 
149.90 
150.50 
137.00 
133.40 
144.70 
154.00 
166.80 
153.30 
149.00 
173.30 
173-70 
153.40 
138.90 
175.30 
180.30 
165.60 
136.90 
152.60 
173.30 
179.20 
155.30 
138.30 
167.60 
182.80 
169.70 
153.40 
155.90 
172.20 
172.40 
156.60 
143.30 
172.10 
179.70 
167.50 
150.60 



EPA Brick WA 14 
K i l n  Combustion Exhaust 

02/CO2/CO/NOX 
KCE-M201/202-R2 

Start ing  
07-31-93 

Time 

14 : 47 
14 : 48 
14:49 
14 : 50 
14:51 
14 : 52 
14 : 53 

14 : 55 
14 : 56 
14 : 57 
14:58 
14 : 59 
15:OO 
15:Ol 
15:02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 

15:ll 
15:12 

14 : 54 

15:lO 

15:13 
15: 14 
15: 15 
15: 16 
15: 17 
15: 18 
15:19 

15:21 
15:22 
15:23 

15: 25 

15:20 

15:24 

02 c02 co NOx 
% % 
DV DV PPMDV PPMDV 

11.95 
12.37 
12.77 
12.79 
12.34 
13.38 
12.75 
13.08 
12.03 
12.39 
12.48 
14.11 
13.93 
12.42 
13.82 
13.13 
13.13 
12.40 
13.02 
13.84 
13.02 
13.38 
12.16 
12.99 
13.22 
13.56 
12.35 
12.61 
13.15 
13.56 
13.44 
12.81 
12.95 
13.11 
13.44 
12.74 
13.00 
13.33 
12.71 

7.39 
7.04 
6.70 
6.64 
6.92 
6.03 
6.71 
6.43 
7.29 
6.91 
6.89 
5.42 
5.55 
6.87 
5.65 
6.33 
6.39 
6.93 
6.35 
5.63 
6.43 
6.08 
7.08 
6.42 
6.22 
5.97 
6.97 
6.70 
6.21 
5.87 
5.94 
6.38 
6.37 
6.24 
5.97 
6.49 
6.28 
6.00 
6.66 

312.80 
299.10 
302.40 
309.50 
331.30 
313.30 
311.30 
297.80 
322.10 
312.90 
312.30 
311.20 
315.40 
335.30 
306.10 
305.10 
290.70 
318.20 
309.90 
301.50 
304.90 
304.50 
332.00 
303.40 
306.10 
283.00 
312.50 
300.60 
290.20 
293.80 
301.30 
328.20 
297.30 
300.40 
298-40 
328.90 
311.30 
305.40 
298.90 

152.40 
174.30 
176.20 
153.20 
155.60 
174.40 
179.50 
163.70 
137.10 
146.50 
166.00 
169.20 
152.50 
157.10 
163.10 
182.90 
165.50 
146.20 
156.90 
168.70 
165.40 
159.20 
150.60 
170.20 
169.80 
149.10 
119- 70 
134.70 
157.40 
157.90 
135.70 
140.70 
158.40 
169.00 
162.70 
152.40 
157.00 
175.90 
175.20 



I 

I 
a 

EPA Brick WA 14 
Kiln Combustion Exhaust 

02/C02/CO/NOx 
KCE-M201/202-R2 

Starting 
07-31-93 

Time 

02 c02 co NOx 
% % 
DV DV PPMDV PPMDV 

15:26 
15:27 
15:28 
15:29 
15: 30 
15:31 
15:32 
15:33 
15:34 
15:35 
15: 36 
15:37 
15:38 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 
15:47 
15:48 
15:49 
15:50 
15: 51 
15:52 
15:53 
15:54 
15: 55 

12.87 6.48 
11.49 7.65 
12.37 6.90 
12.39 6.91 
12.96 6.41 
11.83 7.34 
12.24 6.98 
13.57 5.78 
13.42 5.96 
12.79 6.55 
11.71 7.44 
12.28 6.97 
12.74 6.56 
13.40 5.95 
12.48 6.68 
12.20 6.97 
13.01 6.24 
12.61 6.66 
12.57 6.69 
11.25 7.79 
12.53 6.66 
12.86 6.36 
13.42 5.92 
12.36 6.74 
12.62 6.55 
12.71 6.54 
12.79 6.53 
12.68 6.57 
11.40 7.65 
12.82 6.40 

301.50 
317.20 
293.70 
299.90 
295.40 
323.20 
314.70 
316.10 
317.10 
311.90 
321.80 
287.40 
300.70 
302.50 
332.40 
324.70 
321.90 
322.00 
320.50 
336.10 
307.50 
320.00 
314.30 
339.80 
325.70 
319.90 
310.60 
319.90 
330.90 
315.40 

150.60 
135.00 
165.40 
169.80 
164.80 
133.70 
151.70 
166.00 
176.20 
147.50 
140.90 
171.40 
184.20 
167.30 
155.70 
163.60 
174.60 
165.10 
142.80 
130.90 
170.30 
177.30 
161.40 
145.60 
160.70 
174.60 
167.40 
143.40 
138.50 
171.30 

108 MinAvg 158.92 12.77 6.58 311.49 



! 
02 c02 co NOX 
% B 

Time DV DV PPMDV PPMDV 

-- 

I 
I 
I 
I 
I 
i 
I 
6 
1 
li 
E 
E 
1 
1 
I 
I 
I 
1 
1 



Calibrations: 

02 25 Span Value = 25 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 22.00 
Initial Cal. at: 1133 

Final Cal. at: 1640 
LOW Cal. Response = 0.02 HIGH Cal. Response = 21.45 

Cal. Drift = 0.00 Cal. Drift = -0.02 

LOW Cal. Response = 0.05 HIGH Cal. Response = 21.59 
Cal. Drift = 0.00 Cal. Drift = -0.02 

LOW System Drift = -0.00 HIGH System Drift = -0.01 

c02 20 Span Value = 20 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 18.20 
Initial Cal. at: 1133 
LOW Cal. Response = 0.01 HIGH Cal. Response = 18.23 

Cal. Drift = 0.00 Cal. Drift = 0.00 
Final Cal. at: 1640 
LOW Cal. Response = 0.01 HIGH Cal. Response = 18.10 

Cal. Drift = 0.00 Cal. Drift = -0.00 
LOW System Drift = 0.00 HIGH System Drift = -0.01 



Calibrations: 

co 1000 Span Value = 1000 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 929.00 
Initial Cal. at: 1142 
LOW Cal. Response = -0.38 HIGH Cal. Response = 906.00 

Cal. Drift = - 0 . 0 0  Cal. Drift = - 0 . 0 2  
Final Cal. at: 1640 
LOW Cal. Response = -0.17 HIGH Cal. Response = 896.78 

Cal. Drift = -0 .00  Cal. Drift = -0.03 
LOW System Drift = 0.00 HIGH System Drift = -0.01 

NOx 250 Span Value = 250 
L O W  Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 257.00 
Initial Cal. at: 1137 
L O W  Cal. Response = -0.31 HIGH Cal. Response = 250 .50  

Cal. Drift = -0.00 Cal. Drift = -0.03 
Final Cal. at: 1640 
LOW Cal. Response = 0.92 HIGH Cal. Response = 243.17 

Cal. Drift = 0.00 Cal. Drift = -0 .06  
LOW System Drift = 0.00 HIGH System Drift = -0.03 



EPA Brick WA 14 
Kiln Combustion Exhaust 

OZ/COZ/CO/NOx 
KCE-M201/202-R3 

Starting 
07-31-93 

T i m e  

16:49 
16: 50 
16: 51 
16:52 
16: 53 
16:54 
16: 55 
16:56 
16:57 
16: 58 
16:59 
17:OO 
17:Ol 
17 : 02 
17: 03 
17 : 04 
17:05 
17:06 
17:07 
17:08 
17 : 09 
17: 10 
17 : 11 

17: 13 
17:14 
17: 15 
17:16 
17 : 17 
17:18 

17:20 
17:21 
17:22 
17:23 
17 : 24 
17:25 
17:26 
17:27 

17:12 

17: 19 

02 c02 co NOX 
% % 
DV DV PPMDV PPMDV 

13.10 
12.48 
13.23 
12.75 
12.22 
11.87 
12.87 
13.52 
12.43 
12.96 
12.64 
13.27 
12.19 
12.13 
13.62 
13.17 
12.72 
11.52 
12.49 
13.55 
13.66 
12.41 
12.29 
12.95 
13.16 
12.53 
11.72 
12.51 
13.00 
13.51 
11.69 
12.33 
12.51 
13.30 
12.90 
12.85 
12.86 
12.57 
13.17 

6.24 
6.86 
6.18 
6.47 
7.02 
7.40 
6.51 
5.83 
6.79 
6.39 
6.73 
6.16 
7.03 
7.11 
5.78 
6.26 
6.64 
7.64 
6.81 
5.83 
5.79 
6.81 
6.97 
6.41 
6.24 
6.78 
7.42 
6.73 
6.34 
5.90 
7.47 
6.93 
6.80 
6.11 
6.40 
6.33 
6.46 
6.78 
6.21 

332.50 
332.70 
324.80 
362.00 
345.10 
336.60 
337.50 
356.10 
362.70 
334.00 
337.00 
331.10 
354.90 
336.00 
352.30 
346.20 
341.20 
342.30 
324.80 
342.80 
347.40 
361.30 
333.70 
333.40 
332.20 
338.40 
336.20 
330.10 
341.20 
334.20 
351.10 
323.10 
329.80 
323.30 
339.40 
358.50 
348.50 
339.60 
329.10 

185.40 
187.50 
161.00 
144.70 
154.10 
174.80 
174.20 
141.00 
166.80 
182.00 
183.40 
154.90 
147.10 
163.00 
171.50 
170.10 
145.90 
139.20 
170.20 
176.30 
160.70 
150.00 
167.30 
180.20 
168.60 
148.20 
138.40 
176.50 
185.00 
163 -70 
136.70 
162.60 
174.40 
172.40 
149.10 
159.50 
180.40 
183.80 
157.40 

I 

:I I 

! 



EPA Brick WA 14 
Kiln Combustion Exhaust 

KCE-M201/202-R3 
o2fcozfcofNOx 

Starting 
07-31-93 

17:28 
17:29 
17:30 
17:31 
17:32 
17:33 
17:34 
17:35 
17:36 
17:37 
17:38 
17:39 
17:40 
17:41 
17:42 
17 : 43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 
17:51 
17:52 
17:53 
17 : 54 
17:55 
17:56 
17:57 
17:58 
17:59 
18:00 
18:01 
18:02 
18:03 
18 : 04 
18:05 
18:06 

02 c02 CO NOX 
% % 
DV DV PPMDV PPMDV 

12.11 
12.24 
12.75 
13.39 
12.95 
12.14 
13.16 
13.25 
13.11 
11.66 
12.17 
12.74 
13.83 
13.24 
11.68 
12.41 
12.89 
13.38 
12.07 
12.40 
12.90 
12.71 
12.50 
12.09 
12.83 
13.13 
13.50 
11.69 
12.57 
12.96 
13.56 
12.41 
11.67 
12.42 
12.73 
13.47 
11.80 
12.27 
13.18 

7.05 
6.99 
6.56 
5.99 
6.36 
7.04 
6.19 
6.14 
6.31 
7.52 
7.07 
6.57 
5.61 
6.09 
7.50 
6.90 
6.48 
6.02 
7.11 
6.86 
6.44 
6.67 
6.81 
7.07 
6.53 
6.29 
5.93 
7.49 
6.70 
6.38 
5.88 
6.89 
7.49 
6.86 
6.62 
5.93 
7.32 
6.99 
6.17 

359.70 
328.60 
332.80 
327.80 
346.20 
344.30 
335.60 
336.40 
332.20 
354.80 
322.60 
330.20 
334.90 
354.70 
343.30 
321.70 
328.00 
330.00 
358.10 
323.30 
330.70 
325.00 
346.50 
356.20 
344.30 
326.50 
339.70 
361.20 
331.30 
339.80 
335.00 
347.60 
340.30 
331.20 
336.00 
334.40 
366.00 
327.70 
342.00 

146.20 
162.50 
179.30 
171.60 
153.70 
159.90 
180.10 
182.30 
158.70 
132.30 
164.10 
178.90 
168.40 
150.60 
152.30 
179.50 
181.10 
165.00 
159.00 
171.20 
187.30 
174.60 
149.90 
162.20 
176.60 
168.50 
155.50 
135.00 
166.80 
180.50 
171.00 
145.80 
143.50 
178.70 
169.70 
153.30 
141.00 
162.90 
178.20 



I I 
EPA Brick WA 14 

Kiln Combustion Exhaust 
02/C02/CO/NOx 
KCE-M201/202-R3 

Starting 
07-31-93 

Time 

18 : 07 
18 : 08 
m:09 
18:10 
18:ll 
18:12 
18:13 
18 : 14 
18:15 
18:16 
18:17 
18:18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 

98 MinAvg 

02 c02 co NOX 
% % 
DV DV PPMDV PPMDV 

14.19 
12.48 
12.05 
12.82 
14.18 
13.91 
11.79 
12.89 
13.83 
13.54 
12.03 
0.10 
0.04 
2.42 
20.63 
21.24 
21.67 
16.47 
0.12 
2.78 

5.30 339.50 
6.83 355.90 
7.15 331.20 
6.49 332.80 
5.30 334.30 
5.56 334.60 
7.39 354.00 
6.42 324.30 
5.60 339.10 
5.93 326.80 
5.78 352.50 
0.02 123.60 
0.02 -0.03 
0.02 -0.07 
3.89 -0.18 

11.65 0.53 
17.83 -0.66 
10.44 -1.07 
0.03 0.49 
0.03 0.84 

163.00 
139.30 
131.50 
172.20 
169.10 
151.60 
145.40 
164.30 
175.60 
175.30 
158.30 

0.04 
-0.91 
-1.05 ' 

-0.72 
-0.91 
-1.23 
32.40 

255.90 
231.70 

12.45 6.40 309.37 153.74 

Data Corrected for Calibrations 
98 MinAVg 12.01 6.47 307.62 153.33 



Calibrations: 

02 25 Span Value = 25 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 22.00 
Initial Cal. at: 1640 
LOW Cal. Response = 0.02 HIGH Cal. Response = 21.45 

Cal. Drift = 0.00  Cal. Drift = -0.02 
Final Cal. at: 1839 
LOW Cal. Response = 2.94 HIGH Cal. Response = 21.69 

Cal. Drift = 0.12 Cal. Drift = -0.01 
LOW System Drift = 0.12 HIGH System Drift = 0.01 

c02 20 Span Value = 20 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 18.20 
Initial Cal. at: 1640 
LOW Cal. Response = 0.01 HIGH Cal. Response = 18.10 

Cal. Drift = 0 . 0 0  Cal. Drift = - 0 . 0 0  
Final Cal. at: 1839 
LOW Cal. Response = 0.01 HIGH Cal. Response = 17.86 

Cal. Drift = 0 . 0 0  Cal. Drift = -0.02 
L O W  System Drift = 0 . 0 0  HIGH System Drift = -0.01 

co 1000 Span Value = 1000 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 929.00 
Initial Cal. at: 1641 
LOW Cal. Response = -0.20 HIGH Cal. Response = 939.00 

Cal. Drift = - 0 . 0 0  Cal. Drift = 0.01 
Final Cal. at: 1839 
LOW Cal. Response = 0 . 0 0  HIGH Cal. Response = 929.97 

Cal. Drift = 0 . 0 0  Cal. Drift = 0 .00  
LOW System Drift = 0 . 0 0  HIGH System Drift = -0.01 

NOX 250 Span Value = 250 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 257.00 
Initial Cal. at: 1641 
LOW Cal. Response = -0.40 HIGH Cal. Response = 256.70 

Cal. Drift = - 0 . 0 0  Cal. Drift = -0 .00  
Final Cal. at: 1839 
LOW Cal. Response = -0.48 HIGH Cal. Response 259.26 

Cal. Drift = - 0 . 0 0  Cal. Drift = 0.01 
L O W  System Drift = - 0 . 0 0  HIGH System Drift = 0.01 



EPA Brick WA 14 
Kiln Combustion Exhaust 

o2/co2/co/Nox 
KSO-M3A/lOB/7E-R1 

Starting 
07-30-93 

Time 

12:29 
12:30 
12:31 
12:32 
12:33 
12:34 
12:35 
12:36 
12:37 
12:38 
12:39 
12 : 40 
12:41 
12:42 
12:43 
12:44 
12:45 
12:46 
12:47 

12 : 49 

12:51 
12 : 52 
12:53 
12:54 
12:55 

12 : 57 

12 : 59 
13 : 00 
13:Ol 

12 : 48 

12:50 

12 : 56 

12 : 58 

13:02 
13 : 03 
13 : 04 
13 : 05 
13 : 06 
13 : 07 

02 c02 co NOX 
% 8 
DV DV PPMDV PPMDV 

12.67 
13.25 
14.06 
12.61 
12.16 
13.42 
14.16 
13.84 
12.54 
13.36 
14.04 
14.04 
13.20 
12.05 
13.04 
13.25 
13.69 
12.38 
12.57 
12.56 
13.63 
13.58 
12.68 
12.64 
13.61 
14.26 
12.51 
13.42 
13.03 
13.03 
13.17 
12.31 
13.59 
14.10 
13.53 
12.03 
12.82 
13.28 
13.89 

7.04 
6.51 
5.82 
7.10 
7.40 
6.28 
5.63 
5.97 
7.04 
6.29 
5.76 
5.80 
6.49 
7.43 
6.60 
6.43 
6.06 
7.14 
7.03 
7.05 
6.09 
6.05 
6.84 
6.98 
6.06 
5.51 
7.02 
6.17 
6.65 
6.66 
6.50 
7.16 
6.09 
5.68 
6.28 
7.50 
6.78 
6.42 
5.89 

323.90 
324.40 
320.40 
341.00 
327.60 
315.50 
325.60 
322.90 
343.00 
313.60 
308.20 
296.20 
325.50 
328.80 
314.50 
320.20 
316.70 
343.50 
311.60 
307.90 
303.90 
331.60 
341.20 
310.70 
305.30 
311.10 
339.70 
311.60 
312.80 
298.40 
314.10 
326.00 
312.40 
321.80 
307.50 
317.50 
305.70 
310.50 
317.20 

172.10 
176.70 
164.00 
130.20 
139.80 
163.60 
168.00 
154.40 
145.60 
160.80 
170.30 
165.90 
149.20 
153.30 
173.30 
179.80 
159.90 
146.70 
161.90 
174.80 
173.10 
143.80 
164.40 
179.70 
173.50 
156.40 
151.90 
168.60 
186.20 
172.70 
151.60 
163.70 
179.40 
176.30 
152.30 
133.80 
164.40 
181.00 
165.90 



EPA Brick WA 14 
Kiln Combustion Exhaust 

o2/co2/co/Nox 
KSO-M3Af108/7E-R1 

starting 
07-30-93 

Time 

13:08 
13 : 09 
13 : 10 
13 : 11 
13 : 12 
13 : 13 
13:14 
13:15 
13 : 16 
13:17 
13 : 18 
13 : 19 
13:20 
13:21 

13:23 
13 : 24 
13 : 25 
13:26 
13 : 27 
13:28 
13 : 29 

13:31 
13:32 
13:33 
13 : 34 
13:35 
13:36 
13 : 37 
13:38 
13:39 
13 : 40 
13:41 
13 : 42 
13:43 

13:45 

13 : 22 

13:30 

13 : 44 

13 : 46 

02 c02 co NOX 
% % 
DV DV PPMDV PPMDV 

13.69 
11.87 
13.13 
13.48 
14.53 
12.63 
13.40 
13.75 
13.89 
13.53 
12.93 
12.67 
12.76 
13.22 
12.01 
12.39 
13.30 
13.51 
14.08 
12.55 
12.62 
12.71 
13.69 
13.09 
12.44 
12.77 
13.75 
13.20 
11.75 
12.87 

13.57 
12.67 
12.55 
13.38 
12.95 
13.02 
11.56 
13.52 

12. 83 

6.09 
7.65 
6.56 
6.24 
5.36 
7.00 
6.25 
6.03 
5.99 
6.28 
6.71 
7.06 
6.99 
6.60 
7.62 
7.18 
6.45 
6.30 
5.73 
7.06 
7.09 
7.01 
6.07 
6.55 
7.16 
6.91 
6.00 
6.54 
7.73 
6.72 
6.82 
6.14 
6.91 
6.94 
6.26 
6.74 
6.66 
7.86 
6.02 

328.70 
320.60 
302.90 
322.90 
314.70 
329.60 
312.00 
319.10 
311.00 
321.80 
331.90 
311.20 
310.30 
298.70 
321.60 
313.60 
319.90 
317.30 
317.20 
334.80 
302.00 
300.90 
302.90 

316.50 

309.50 
319.90 
330.70 
314.70 
315.20 
309.10 
335.80 
319.10 
314.90 
310.30 
311.50 
327.00 
314.30 

328.70 

298. io 

145.80 
139.80 
161.00 
174.10 
155.70 
147.90 
169.10 
185.20 
183.40 
150.80 
157.50 
174.50 
177.80 
150.50 
129.00 
158.50 
184.10 
177.10 
153.70 
162.10 
177.40 
167.30 
153.70 
149.00 
170.30 
170.00 
170.60 
141.70 
134.90 
170.60 
176.90 
152.40 
140.00 
146.70 
169.20 
164.90 
143.30 
125.30 
154.50 

- 

P 
I 
I 
1 
1 
i 
1 
1 
I 
e 
1 
1 
I 
t 
t 
1 
1 
I 
I 



9 
L 

EPA Brick WA 14 

QZ/CQZ/CO/WOX 
Kiln Combustion Exhaust 

KSQ-M3A/lOB/7E-R1 

Starting 
07-30-93 

~ 

Time 

13 : 47 
13 : 48 
13:49 
13 : 50 
13 : 51 
13:52 
13 : 53 
13 : 54 
13 : 55 
13:56 
13:57 
13 : 58 
13 : 59 
14:OO 
14:Ol 
14 : 02 
14:03 
14 : 04 
14:05 
14:06 
14:07 
14 : 08 
14:09 
14:lO 

14 : 12 
14: 13 
14:14 
14 : 15 
14:16 
14:17 
14 : 18 
14:19 
14:20 
14:21 
14:22 

14:24 
14:25 

14:ll 

14 : 23 

02 CQ2 co NQX 
% % 
DV DV PPMDV PPMDV 

13.36 
13.41 
12.14 
11.97 
12.74 
14.23 
13.70 
12.10 
12.29 
12.99 
14.75 
13.34 
12.07 
12.99 
13.62 
13.75 
12.22 
13.03 
13.30 
13.48 
12.31 
11.69 
12.37 
12.62 
13.31 
12.88 
12.49 
12.92 
13.50 
13.06 
11.74 
12.52 
12.77 
14.09 
12.64 
12.59 
12.60 
13.61 
13.72 

6.27 
6.29 
7.41 
7.48 
6.81 
5.44 
5.98 
7.35 
7.23 
6.61 
4.96 
6.25 
7.41 
6.59 
5.99 
5.93 
7.22 
6.52 
6.32 
6.20 
7.24 
7.68 
7.13 
6.93 
6.28 
6.54 
7.03 
6.67 
6.14 
6.48 
7.64 
6.98 
6.75 
5.53 
6.90 
6.93 
6.94 
5.99 
5.84 

320.60 
307.80 
322.00 
315.90 
314.80 
324.40 
324.30 
337.60 
308.00 
303.70 
311.80 
344.70 
324.60 
302.90 
309.30 
305.10 
327.00 
311.10 
310.40 
305.90 
323.00 
320.10 
310.80 
308.60 
310.00 
344.20 
317.20 
303.20 
297.30 
320.20 
318.70 
297.90 
315.50 
321.40 
334.40 
308.00 
305.70 
305.10 
326.80 

178.20 
168.00 
129.80 
142.70 
164.20 
162.20 
149.40 
148.50 
156.80 
165.60 
139.30 
146.20 
150.00 
166.60 
171.50 
158.50 
149.70 
174.60 
168.90 
160.30 
128.30 
138.50 
161.10 
168.10 
139.70 
144.80 
159.40 
163.10 
150.60 
134.50 
134.00 
161.50 
168.30 
151.70 
138.60 
152.60 
163.60 
162.50 
140.40 



Starting 
07-30-93 

Time 

14:26 
14 : 27 

14:29 

14:31 

14:33 
14 : 34 
14:35 
14:36 
14:37 
14:38 
14:39 
14 : 40 
14:41 
14:42 
14:43 

14:45 

137 MinAvg 

14:28 

14:30 

14:32 

14 : 44 

EPA Brick WA 14 
Kiln Combustion Exhaust 

o2/co2/co/Nox 
KSO-M3A/lOB/7E-R1 

~~ ~ 

02 c02 co NOX 
% % 
DV DV PPMDV PPMDV 

12.47 6.92 333.90 157.10 
12.39 7.10 306.70 165.30 
12.82 6.68 310.10 173.10 

148.90 13.97 5.65 314.70 
12.63 6.79 337.70 148.10 
13.10 6.34 319.10 159.90 
12.97 6.57 313.00 174.30 
12.84 6.71 302.10 165.50 
13.55 6.00 309.40 150.90 
12.88 6.53 330.90 164.30 
12.82 6.71 311.40 177.90 
12.80 6.78 300.40 169.20 

294.90 149.40 13.30 6.29 
13.10 6.30 337.20 139.60 
13.50 5.99 324.30 164-20 
13.36 6.21 310.00 173.80 
13.40 6.19 309.40 166.70 
13.26 6.29 315.60 . 133.30 

142.10 12.72 6.62 332.00 
13.86 5.69 313.90 ' 164.20 

13.06 6.56 316.92 158.87 

Data Corrected for Calibrations 
137 MinAvg 13.16 6.53 318.26 160.36 



'I I 

I 

I 

Calibrations: 

02 25 Span Value = 25 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 22.00 
Initial Cal. at: 935 
LOW Cal. Response = 0 . 0 3  HIGH Cal. Response = 22.00 

Cal. Drift = 0 . 0 0  Cal. Drift = 0 .00  
Final Cal. at: 1505 
LOW Cal. Response = 0.04 HIGH Cal. Response = 21.60 

Cal. Drift = 0 . 0 0  Cal. Drift = -0 .02  
LOW System Drift = 0 . 0 0  HIGH System Drift = -0.02 

CO2 20 Span Value = 20 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas -- 18.20 
Initial Cal. at: 1002 
LOW Cal. Response = - 0 . 0 0  HIGH Cal. Response = 18.28 

Final Cal. at: 1505 
LOW Cal. Response = 0.02 HIGH Cal. Response = 18.24 

LOW System Drift = 0 . 0 0  HIGH System Drift = - 0 . 0 0  

Cal. Drift = - 0 . 0 0  Cal. Drift = 0 . 0 0  

Cal. Drift = 0 . 0 0  Cal. Drift = 0 . 0 0  

co 1000 Span Value = 1000 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 929.00 
Initial cal. at: 1002 
LOW Cal. Response = -0.03 HIGH Cal. Response = 929.00 

Cal. Drift = - 0 . 0 0  Cal. Drift = 0 . 0 0  
Final Cal. at: 1505 
LOW Cal. Response = 0 . 0 0  HIGH Cal. Response = 921.21 

Cal. Drift = 0'. 00  Cal. Drift = -0.01 
LOW System Drift = 0 . 0 0  HIGH System Drift = -0.01 

NOx 250 Span Value = 250 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 257.00 
Initial Cal. at: 950 
LOW Cal. Response = 0.11 HIGH Cal. Response = 257.70 

Cal. Drift = 0 . 0 0  Cal. Drift = 0 . 0 0  
Final Cal. at: 1505 
LOW Cal. Response = -0.23 HIGH Cal. Response = 251.61 

Cal. Drift = - 0 . 0 0  Cal. Drift = -0.02 
LOW System Drift = - 0 . 0 0  HIGH System Drift = -0 .02  



Calibrations: 

I 
I 
I 

voc 100 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 24.58 
Initial Cal. at: 846 
L O W  Cal. Response = 0.04 HIGH Cal. Response = 24.82 

Final Cal. at: 1751 
LOW Cal. Response = 0.09 HIGH Cal. Response = 25.29 

Cal. Drift = 0.00 Cal. Drift = 0.00 

Cal. Drift = 0.00 Cal. Drift = 0.01 
LOW System Drift = 0.00 HIGH System Drift = 0.00 

I 
I 
1 

1. 
i 
t 
I 
I 
I 
I 
I 
I 

a 



# 
tl 

Starting 
07-30-93 

Time 

15:13 
15: 14 
15: 15 
15: 16 
15:17 
15: 18 
15:19 
15: 20 
15:21 
15: 22 
15:23 
15: 24 
15:25 
15: 26 

15: 28 
15:27 

15: 29 
15:30 
15: 31 
15: 32 
15:33 
15: 34 
15: 35 
15: 36 
15: 37 
15: 38 
15: 39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 
15: 47 
15:48 
15:49 
15: 50 
15:51 

EPA Brick WA 14 
Kiln Combustion Exhaust 

o2/co2/co/nox 
KSO-M3A/lOB/7E-R2 

02 c02 co NOx 
% % 
DV DV PPMDV PPMDV 

13.04 
13.64 
12.52 
11.77 
12.79 
12.77 
13.57 
11.82 
12.23 
12.57 
13.50 
13.03 
12.56 
12.59 
12.85 
13.37 
12.36 
12.77 
13.12 
13.45 
13.14 
12.57 
13.45 
13.03 
13.58 
12.16 
12.06 
12.55 
13.87 
13.07 
11.69 
12.45 
12.66 
13.32 
12.38 
12.03 
12.57 
13.66 
13.44 

6.20 
5.68 
6.68 
7.26 
6.35 
6.40 
5.68 
7.20 
6.85 
6.55 
5.72 
6.11 
6.48 
6.57 
6.34 
5.83 
6.65 
6.31 
6.01 
5.74 
5.96 
6.42 
5.67 
6.07 
5.57 
6.79 
6.96 
6.48 
5.26 
5.98 
7.19 
6.53 
6.35 
5.73 
6.49 
6.85 
6.39 
5.39 
5.56 

319.80 
306.00 
323.80 
316.70 
308.90 
317.30 
310.30 
334.80 
313.10 
307.10 
310.40 
327.50 
337.50 
311.30 
306.70 
308.80 
338.60 
315.20 
325.60 
320.10 
332.10 
338.30 
319.80 
317.90 
309.60 
328.10 
310.70 
306.90 
321.70 
329.10 
326.30 
298.70 
305.60 
302.00 
332.90 
320.70 
308.40 
311.70 
321.60 

172.50 
159.50 
131.60 
134.70 
150.40 
166.60 
141.00 
124.90 
154.00 
165.00 
160.80 
135.70 
150.80 
161.60 
165.00 
147.40 
143.60 
158.30 
169.30 
159.20 
142.90 
144.40 
163.00 
175.40 
154.00 
139.90 
154.50 
162.20 
151.40 
134.70 
123.30 
149.20 
154.00 
145.30 
131.90 
137.80 
152.90 
146.40 
135.90 

c 
# 



EPA Brick WA 14 
Kiln Combustion Exhaust 

02/CO2/CQ/NQX 
KSO-M3A/lOB/7E-R2 

I 
I 
I 
I 

Starting 
07-30-93 

T i m e  

15: 52 
15: 53 
15: 54 
15:55 
15:56 
15:57 
15: 58 
15:59 
16: 00 
16: 01 
16: 02 
16: 03 
16:04 
16: 05 
16:06 
16: 07 
16: 08 
16: 09 
16: 10 
16: 11 
16: 12 
16: 13 
16: 14 
16: 15 
16: 16 
16: 17 
16: 18 
16: 19 
16:20 
16:21 
16: 22 
16: 23 
16:24 
16: 25 
16:26 
16:27 
16: 28 
16:29 
16: 30 

02 CQ2 CQ NOx 
% % 
DV DV PPMDV PPMDV 

11.91 
12.32 
12.40 
13.30 
12.77 
12.49 
12.42 
12.67 
13.30 
12.03 
12.63 
12.31 
12.86 
13.05 
12.66 
13.15 
13.36 
13.43 
12.24 
12.70 
12.79 
13.44 
12.32 
11.77 
12.55 
13.07 
13.39 
12.35 
12.76 
12.49 
12.97 
13.30 
12.47 
12.77 
12.48 
12.95 
12.04 
12.75 
11.99 

6.91 
6.60 
6.53 
5.71 
6.10 
6.36 
6.53 
6.32 
5.70 
6.76 
6.28 
6.62 
6.13 
5.84 
6.19 
5.83 
5.66 
5.58 
6.57 
6.20 
6.18 
5.59 
6.59 
7.05 
6.37 
5.90 
5.62 
6.47 
6.15 
6.47 
6.05 
5.64 
6.46 
6.24 
6.55 
6.06 
6.79 
6.16 
6.96 

333.90 
308.60 
307.30 
307.90 
326.50 
333.40 
313.80 
317.30 
312.60 
335.80 
316.70 
312.20 
308.20 
327.20 
339.40 
315.10 
315.40 
312.00 
333.40 
317.50 
312.20 
311.10 
325.70 
332.60 
313.60 
322.60 
323.90 
343.10 
331.60 
320.40 
310.10 
326.60 
341.70 
309.00 
304.00 
311.50 
352.60 
325.40 
327.30 

129.40 
149.10 
157.60 
149.60 
129.30 
146.60 
157.90 
154.40 
135.40 
131.40 
156.80 
157.80 
146.70 
129.50 
150.90 
162.80 
160.90 
142.50 
135.90 
151.70 
153.00 
147.10 
120.50 
120.60 
143.20 
150.50 
135.10 
127.00 
146.20 
156.50 
143.70 
130.00 
138.10 
161.10 
158.50 
139.10 
128.60 
135.00 
149.40 



Starting 
07-30-93 

T i m e  

16:31 
16: 32 
16:33 
16:34 
16:35 
16: 36 
16: 37 
16: 38 
16:39 
16:40 
16:41 
16:42 
16:43 
16:44 
16:45 
16:46 
16:47 
16: 48 
16:49 
16: 50 
16:51 
16:52 
16: 53 
16:54 
16:55 
16: 56 
16: 57 
16: 58 
16:59 
17 : 00 
17:Ol 
17 : 02 
17:03 
17:04 
17 : 05 
17:06 
17 : 07 
17 : 08 
17:09 

EPA Brick WA 14 
Kiln combustion Exhaust 

Q2/CO2/CO/NOX 
KSO-M3A/lOB/7E-R2 

~~ 

02 co2 co NOX 
% % 
DV DV PPMDV PPMDV 

12.85 
12.25 
11.70 
12.31 
12.92 
13.09 
11.61 
12.08 
13.05 
12.91 
12.38 
11.47 
12.04 
12.42 
14.03 
12.29 
11.82 
12.19 
12.92 
12.62 
12.10 
13.12 
12.49 
12.86 
12.02 
12.44 
12.75 
12.66 
12.56 
11.17 
11.94 
13.28 
13.57 
12.09 
11.61 
12.15 
12 .'58 
13.08 
11.77 

6.20 
6.71 
7.19 
6.68 
6.12 
5.98 
7.29 
6.87 
5.97 
6.17 
6.62 
7.40 
6.91 
6.59 
5.06 
6.59 
7.10 
6.79 
6.13 
6.35 
6.75 
5.86 
6.50 
6.17 
6.85 
6.46 
6.22 
6.35 
6.42 
7.60 
6.96 
5.71 
5.47 
6.79 
7.25 
6.78 
6.40 
5.91 
7.04 

317.10 
333.10 
327.40 
314.70 
317.50 
324.20 
341.70 
320.90 
323.20 
321.60 
331.90 
338.40 
312.50 
316.20 
324.40 
360.20 
331.30 
321.10 
314.60 
324.90 
343.50 
325.90 
323.80 
320.00 
344.70 
341.20 
329.90 
324.60 
326.20 
346.30 
316.50 
328.20 
332.50 
358.30 
336.50 
325.50 
329.10 
332.20 
356.50 

151.30 
124 
129 
153 
159 
139 
117 
138 

40 
30 
40 
80 
60 
50 .~ 

00 
150.50 
143.60 
122.40 
119.20 
131.90 
146.70 
126.60 
125.10 
139.20 
151.00 
141.40 
123.60 
126.40 
144.50 
154.70 
139.90 
119.50 
144.30 
153.50 
149.70 
124.40 
114.90 
147.30 
151.30 
142.80 
124.80 
131.00 
158.20 
154.30 
134.30 
128.50 



EPA Brick WA 14 
Kiln Combustion Exhaust 

o2/co2/co/Nox 
KSO-M3A/lOB/7E-R2 

Starting 
07-30-93 

Time 

17:lO 
17:ll 
17:12 
17:13 
17: 14 
17 : 15 
17 : 16 
17:17 
17: 18 
17:19 
17 : 20 
17:21 
17:22 
17:23 
17:24 
17:25 
17:26 
17:27 
17:28 
17:29 
17:30 
17:31 

139 MinAvg 

02 c02 co NOx 
% % 
DV DV PPMDV PPMDV 

12.83 6.10 
12.30 6.66 
12.85 6.17 
11.76 7.12 
11.58 7.25 
12.50 6.41 
13.71 5.30 
13.22 5.74 
11.69 7.08 
11.98 6.94 
12.93 6.03 
12.89 6.11 
12.28 6.59 
12.02 6.88 
12.88 6.09 
13.41 5.66 
13.30 5.59 
11.40 7.35 
12.16 6.72 
11.94 6.96 
12.78 6.26 
12.57 6.26 

335.00 
330.30 
317.00 
341.80 
327.80 
320.80 
329.30 
332.80 
348.40 
318.80 
321.90 
326.00 
340.80 
346.10 
328.40 
336.60 
339.00 
352.20 
325.20 
331.10 
317.90 
339.80 

150.00 
154.30 
143.10 
114.70 
130.90 
153.10 
150.50 
137.00 
132.10 
148.40 
154.40 
139.60 
122.40 
136.70 
159.20 
152.90 
131.60 
115.30 
124.20 
146.30 
144.10 
128.10 

12.62 6.36 324.51 143.34 

Data Corrected for Calibrations 
139 MinAvg 12.86 6.34 326.21 145.17 
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II 
e 

e 

Calibrations: 

02 25 Span Value = 25 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 22.00 
Initial Cal. at: 1505 
LOW Cal. Response = 0.04 HIGH Cal. Response = 21.60 

Cal. Drift = 0.00 Cal. Drift = -0.02 
Final Cal. at: 1751 
LOW Cal. Response = 0.04 HIGH Cal. Response = 21.56 

LOW System Drift = -0.00 HIGH System Drift = -0.00 
Cal. Drift = 0.00 Cal. Drift = -0.02 

c02 20 Span Value = 20 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 18.20 
Initial cal. at: 1505 
LOW Cal. Response = 0.02 HIGH Cal. Response = 18.24 

Cal. Drift = 0.00 Cal. Drift = 0.00 
Final Cal. at: 1751 
LOW Cal. Response = 0.01 HIGH Cal. Response = 18.21 

Cal. Drift = 0.00 Cal. Drift = 0.00 
LOW System Drift = -0.00 HIGH System Drift = -0.00 

co 1000 Span Value = 1000 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 929.00 
Initial Cal. at: 1505 
LOW Cal. Response = 0.00 HIGH Cal. Response = 921.21 

Cal. Drift = 0.00 Cal. Drift = -0.01 
Final Cal. at: 1751 
LOW Cal. Response = 0.00 HIGH Cal. Response = 927.12 

Cal. Drift = 0.00 Cal. Drift = -0 .00  
LOW System Drift = 0.00 HIGH System Drift = 0.01 

NOx 250 Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 257.00 
Initial Cal. at: 1505 
LOW Cal. Response = -0.23 HIGH Cal. Response = 251.61 

Final Cal. at: 1751 
LOW Cal. Response = 0.97 HIGH Cal. Response = 255.32 

Cal. Drift = 0.00 Cal. Drift = -0.01 

Cal. Drift = -0.00 Cal. Drift = -0.02 

LOW System Drift = 0.00 HIGH System Drift = 0.01 



EPA Brick WA 14 
Kiln Combustion Exhaust 

02JC02JCOJNOX 
KSO-M3A/lOB/7E-R3 

starting 
07-31-93 

Time 

09:06 
09:07 
09 : 08 
09:09 
09:10 
09:11 
09:12 
09:13 
09:14 
09:15 
09: 16 
09: 17 
09:18 
09: 19 
09:20 
09:21 
09:22 
09:23 

09:25 
09:26 
09:27 
09 : 28 
09 : 29 
09:30 
09:31 
09:32 
09:33 
09:34 
09:35 
09:36 
09: 37 
09:38 
09:39 
09:40 
09 : 41 
09:42 
09:43 
09:44 

09:24 

02 c02 co NOX 
% % 
DV DV PPMDV PPMDV 

12.73 
13.57 
12.69 
12.27 
12.57 
12.99 
13.52 
11.55 
12.15 
12.54 
13.65 
12.68 
12.34 
13.08 
13.10 
12.94 
12.44 
12.98 
13.04 
13.51 
12.89 
12.07 
12.52 
13.07 
12.91 
11.82 
13.06 
13.70 
13.69 
13.12 
12.47 
13.74 
13.64 
14.32 
13.14 
12.37 
12.66 
12.80 
12.37 

6.96 
6.25 
6.97 
7.32 
7.12 
6.75 
6.24 
7.94 
7.43 
7.14 
6.12 
6.96 
7.22 
6.62 
6.65 
6.80 
7.06 
6.66 
6.72 
6.32 
6.80 
7.49 
7.17 
6.65 
6.84 
7.67 
6.56 
6.09 
6.15 
6.63 
7.10 
5.99 
6.16 
5.58 
6.55 
7.32 
7.08 
6.96 
7.27 

329.90 
322.70 
350.10 
329.80 
310.70 
311.60 
323.10 
345.70 
310.00 
320.40 
317.40 
353.80 
330.20 
327.30 
317.10 
317.10 
345.60 
325.20 
318.50 
311.40 
346.20 
333.70 
305.50 
317.00 
324.80 
343.50 
321.70 
325.00 
316.00 
342.10 
333.40 
328.40 
329.90 
325.80 
356.60 
306.40 
296.50 
293.70 
324.10 

175.60 
164.00 
145.80 
154.10 
169.70 
164.00 
149.00 
133.40 
160.70 
163.50 
152.80 
132.90 
140.00 
170.40 
172.30 
141.00 
140.30 
163.50 
173.20 
162.70 
148.60 
146.70 
166.20 
152.90 
140.40 
128.00 
158.60 
168.00 
168.00 
146.10 
152.90 
172.70 
183.80 
153.30 
140.40 
132.20 
145.70 
132.50 
121.40 

I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 



Starting 
07-31-93 

Time 

09:45 
09:46 
09:47 
09:48 
09:49 
09 : 50 
09:51 
09:52 

09 : 54 
09:55 
09:56 
09:57 
09 : 58 
09 : 59 
1o:oo 
10: 01 
10 : 02 
10:03 
10: 04 
10: 05 
10:06 
10: 07 
10: 08 
10:09 
10: 10 
10: 11 
10: 12 
10: 13 
10:14 
10: 15 
10: 16 
10:17 
10:18 
10:19 
10:20 
10: 21 
10:22 
10: 23 

09:53 

EPA Brick WA 14 
Kiln Combustion Exhaust 

OZ/C02/CO/NOX 
KSO-M3A/lOB/7E-R3 

02 c02 co NOx 
% B 
DV DV PPMDV PPMDV 

12.03 
13.50 
13.28 
13.17 
11.46 
12.21 
12.66 
14.21 
13.79 
11.85 
12.62 
13.36 
14.27 
12.79 
12.75 
12.73 
13.38 
13.30 
11.47 
13.04 
13.34 
13.91 
12.48 
12.37 
12.50 
13.84 
13.56 
12.65 
13.24 
13.15 
13.70 
12.61 
13.02 
13.51 
13.19 
12.85 
12.01 
13.35 
14.20 

7.53 
6.22 
6.48 
6.65 
8.09 
7.37 
7.01 
5.63 
5.98 
7.70 
7.05 
6.36 
5.56 
6.84 
6.90 
7.00 
6.38 
6.43 
7.99 
6.60 
6.39 
5.93 
7.11 
7.24 
7.16 
5.94 
6.13 
6.90 
6.49 
6.58 
6.09 
6.97 
6.59 
6.18 
6.57 
6.87 
7.49 
6.33 
5.58 

313.50 
312.50 
316.20 
304.20 
335.00 
297.70 
308.00 
311.80 
337.00 
338.10 
300.90 
314.20 
314.70 
355.80 
309.70 
300.30 
298.10 
329.00 
331.10 
314.90 
323.30 
316.90 
345.50 
315.70 
305.70 
321.70 
331.90 
344.50 
310.70 
316.80 
305.90 
337.90 
318.50 
322.80 
311.90 
315.00 
329.70 
310.30 
309.20 

118.60 
147.70 
146.50 
126.50 
104.10 
133.10 
152.50 
151.10 
134.80 
133.20 
154.00 
167.60 
146.40 
140.70 
155.30 
163.90 
155.10 
139.70 
126.80 
163.00 
173.10 
159.90 
140.40 
160.20 
165.20 
162.70 
145.50 
153.40 
177.50 
187.80 
167.80 
148.00 
164.70 
178.90 
179.40 
145.50 
144.40 
170.70 
173.00 



EPA Brick WA 14 
Kiln Combustion Exhaust 

o2/co2/co/Nox 
KSQ-M3A/lOB/7E-R3 

Starting 
07-31-93 

Time 

10:24 
10: 25 
10:26 
10:27 
10:28 
10: 29 
io: 30 
10:31 
10:32 
10:33 
10:34 
10:35 
10:36 
10: 37 
10: 38 
10: 39 

10:41 
10:42 
10:43 

10:45 
10:46 
10:47 
10:48 
10:49 
10:50 
10:51 
10:52 
10:53 
10: 54 
10: 55 
10:56 
10:57 
10:58 
10:59 
11: 00 
11: 01 
11: 02 

ia:40 

ia:44 

02 c02 co NOx 
% % 
DV DV PPMDV PPMDV 

13.93 
12.44 
11.98 
13.68 
13.71 
13.58 
12.17 
13.09 
13.77 
14.03 
12.13 
11.78 
12.58 
12.84 
12.87 
12.56 
13.47 
13.23 
13.60 
13.46 
12.54 
13.03 
13.45 
13.02 
12.65 
12.61 
14.29 
13.86 
12.68 
12.43 
13.70 
14.30 
13.21 
11.84 
12.63 
12.76 
13.57 
13.69 
12.50 

5.87 
7.15 
7.53 
5.96 
6.04 
6.15 
7.33 
6.55 
5.93 
5.73 
7.44 
7.69 
7.02 
6.82 
6.78 
6.91 
6.14 
6.44 
6.10 
6.16 
7.08 
6.61 
6.23 
6.59 
6.90 
6.97 
5.38 
5.82 
6.86 
7.06 
5.95 
5.44 
6.46 
7.61 
6.89 
6.83 
6.11 
5.90 
7.00 

301.10 
326.70 
307.20 
308.30 
307.60 
314.00 
339.10 
306.90 
313.50 
316.70 
330.80 
315.30 
307.50 
307.20 
312.80 
344.40 
321.50 
325.30 
314.60 
332.40 
308.90 
305.10 
311.80 
313.10 
305.10 
297.00 
313.20 
312.00 
332.20 
327.00 
314.80 
316.00 
308.00 
325.80 
291.70 
301.40 

329.00 
327.80 

300.20 

161.30 
142.40 
143.90 
170.90 
172.80 
156.10 
145.40 
175.40 
176.20 
165.10 
130.00 
134.70 
156.50 
162.80 
142.10 
146.70 
170.50 
178.70 
167.40 
151.30 
149.50 
159.10 
164.00 
143.30 
140.00 
152.10 
144.40 
157.10 
149.10 
159.10 
171.30 
164.20 
142.90 
124.50 
149.30 
173.50 
157.40 
140.60 
144.80 



1 

I 
E 
I 
I 
I 
I 
I 
I 
I 
I 
B 
I 
It 
It 
1 
P 
D 

m 

Time 

02 c02 co NQX 
8 8 
DV DV PPMDV PPMDV 

11: 03 
11: 04 
11: 05 
11:06 
11:07 
11:oa 
11: 09 
11: 10 
11: 11 
11: 12 
11: 13 
11: 14 
11: 15 
11: 16 
11: 17 
11: 18 
11: 19 
11:20 
11:21 
11:22 
11:23 
11:24 

13.43 6.17 
13.23 6.41 
13.77 5.92 
12.23 . 7.19 
12.84 6.69 
13.50 6.10 
14.24 5.46 
13.10 6.46 
11.92 7.51 
12.53 7.01 
12.64 6.93 
13.06 6.54 
12.83 6.57 
13.30 6.21 
13.84 5.75 
13.17 6.47 
12.60 6.94 
11.35 8.00 
12.95 6.53 
13.63 5.90 
13.67 5.95 
12.35 7.06 

303.40 
311.40 
310.40 
337.70 
312.30 
317.50 
321.50 
332.50 
327.60 
298.80 
309.20 
302.50 
342.10 
323.50 
327.90 
308.70 
319.30 
318.10 
304.90 
321.50 
320.20 
341.90 

169.40 
174.00 
157.70 
142.80 
171.10 
172.80 
165.80 
148.10 
140.60 
160.80 
170.80 
148.20 
147.40 
166.50 
167.20 
164.10 
131.10 
121.20 
154.90 
171.90 
161.60 
148.60 

139 MinAvg I 12.99 6.65 319.64 154.24 

Data Corrected for Calibrations 
139 MinAvg 13.10 6.62 324.30 156.55 



Calibrations: 

02 25 Span Value = 25 
L O W  Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 22.00 
Initial Cal. at: 749 
L O W  Cal. Response = 0.01 HIGH Cal. Response = 22.02 

Cal. Drift = 0 . 0 0  Cal. Drift = 0 . 0 0  
Final Cal. at: 1133 
M W  Cal. Response = 0.05 HIGH Cal. Response = 21.59 

Cal. Drift = 0 . 0 0  Cal. Drift = -0.02 
L O W  System Drift = 0 .00  HIGH system Drift = -0.02 

c02 20 Span Value = 20 
L O W  Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 18.20 
Initial Cal. at: 749 
L O W  Cal. Response = 0 . 0 0  HIGH Cal. Response = 18.36 

Cal. Drift = 0 . 0 0  Cal. Drift = 0.01 
Final Cal. at: 1133 
LOW Cal. Response = 0.01 HIGH Cal. Response = 18.23 

Cal. Drift = 0 . 0 0  Cal. Drift = 0 .00  
L O W  System Drift = 0 . 0 0  HIGH System Drift = -0.01 

co 1000 Span Value = 1000 
L O W  Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 929.00 
Initial Cal. at: 801 
L O W  Cal. Response = 0.02 HIGH Cal. Response = 926.00 

Cal. Drift = 0 . 0 0  Cal. Drift = -0 .00  
Final Cal. at: 1142 
L O W  Cal. Response = -0.38 HIGH Cal. Response = 906.00 

Cal. Drift = - 0 . 0 0  Cal. Drift = -0.02 
L O W  System Drift = - 0 . 0 0  HIGH System Drift = -0.02 

NOx 250 Span Value = 250 
L O W  Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 257.00 
Initial Cal. at: 756 
L O W  Cal. Response = -2.94 HIGH Cal. Response = 258.00 

Final Cal. at: 1137 
L O W  Cal. Response = -0.31 HIGH Cal. Response = 250.50 

Cal. Drift = -0 .00 Cal. Drift = -0.03 
L O W  System Drift = 0.01 HIGH System Drift = -0.03 

Cal. Drift = -0.01 Cal. Drift = 0 . 0 0  

I 
c 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 



APPENDIX D.2.0 

K I L N  COMBUSTION EXHAUST STACK 
RAW FIELD DATA APPENDICES 
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APPENDIX D . 2 . 1  

R A W  FIELD SAMPLING DATA FOR EPA METHOD 2 0 1 A / 2 0 2  TESTING 
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APPENDIX D . 2 . 2  

R A W  FIELD SAMPLING DATA FOR EPA METHOD 29 TESTING 
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APPENDIX D.2.3 

RAW FIELD SAMPLING DATA FOR EPA METHOD 26 TESTING 





APPENDIX D.2.4 

RAW FIELD SAMPLING DATA FOR EPA METHOD 0030 TESTING 



SAMPLE COLLECTION 
4" 14- 



I 
I 
1 

a 



I 

- 
I 

Ter13~. i.il. I i 
Charcoal I.D. 

Ti me I 

Meter Temperature 1 1 
meter Pressure i I I 

I I~!ITIAL FINAL INITIAL Fll~4kl I Wl TlkL FIEJA, 

Metrr Yolr~rn? I 

I 

ililTikL LEAK CHELi; 
Vacuum /L, 0 

tea\. Ratt mrii iiggiminuti. A 
SAMPLE COLLECTION 

sfl 638 
*Z 63& CACTRI DEE SET ; 



iEilTiiiL LEiit; C t i E i i :  
vacuum .&, 

teal: Rate mm HQiminute 0. on 

SAMPLE COLLECTION 



APPENDIX D.2.5 

RAW FIELD SAMPLING DATA FOR EPA METHOD 0010 TESTING 



T A  SHEET FOR ISOKINETIC S A W L I N b  





FI€LD D A T A  SHEET FOR ISiJKINETIC SAtlPLINL 



FIELD CIA I 3, SHEET FOR ISOKINET IC SAtlPLINh PACE 3 

RUN I.D. KLE - tlPok7 - R A 

c 
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Time of co2 02 co 
SamDle Time of Reading Reading Reading 

Collection Analysis A 6 C 

I I 
I i o  I TO I 

I I 
I I I I 
I 
I 

I 1 1 

Average j q,53 1 Average 

I W02 WCO WN2 1 
8-A C-B 1 0 0 4  

I 
I 
I 
I 

IK 4 

I Time o f  co2 

Collection analysis A 
I Sample Time o f  Reeding 

TG TO 

Average 5: 6 2  

02 co X02 WCO WN2 
Reeding Reeding 

3 C 6-A C-B 1 0 0 4  

Average l q ~ ?  

Time of 1 coz 02 co %C@ ZN9 1 
col lect ion AnalI.JSlS A B c 8-A C-B 100-C 
I Sanicle Time of I Readinq Reading Reading - I  

TO TO 

Average 1 Average I 



W02 WCO 1 %N2 1 I 1 
T ime of 1 t o2  02 co 
SamDle I T i m e  of I Readina I Readina 1 Readina I 

6-A I c-8' 1100-c Co l l ec t i on (  Analysis A 9 - 1  c =  
I 

I I 

I 

' - 
I 1 

I I 
I I I 

I I 
I 

i 
I I I I 

f WI I 

I I TO 1 TG I 

I I 
I 
I 
I I 
I I 

I 

I I Average I O  . I  1 i 4.6 1 I v e r q e  IN 
I 

TEST LOCATiON 

2UN NUHGEE LEAK TEST7 -DATE OPEZATOR - 
I Time o f  I co2 02 CD X02 I ZCO WN2 1 I S j rnp le  T i m e  of Reading Reading Reading 
/Co l l ec t i on /  anelgsis A 3 C &A C-9 100-C 

I 
I 

I 

TO i _ _  1u 

i 

2UN NUHGEE LEAK TEST7 -DATE OPEZATOR - 
I Time o f  I co2 02 CD X02 I ZCO WN2 1 I S j rnp le  T i m e  of Reading Reading Reading 
/Co l l ec t i on /  anelgsis A 3 C &A C-9 100-C 

I 
I I I I 

I 
I 

i 
TO I ..e I 1u 

i 

I 1 
Averagq I . I I average I I I I I 

I I 

TEST LSCATiON 

FdN NtiMfiE? LEAK TEST? -DATE OPEZATOR - 
[ 5arnii:e I T i m e  of  Reading Reading Reading 

Z02 I %C@ ! %Ne 1 

J 

I 1 1  
I 

T ime of I i coz 02 CO 

Col lect ion1 Ana lys is  1 - A a C 9-A C-B 100-C 

I 

! I 

I I I I 

I 
I .- I 

I I I 
I Average average 



APPENDIX D.3.0 

KILN COMBUSTION EXHAUST STACK 
LABORATORY DATA APPENDICES 
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APPENDIX D.3.1 

GRAVIMETRIC LABORATORY DATA FOR 
THE KILN COMBUSTION EXHAUST STACK 
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ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

T a r e  Filter Weights 
Filter Description: Fiberglass 

Report Prepared on: 10/29/93 Page 1 

03/24/92 13:58 0.39887 TLP 
03/26/92 13:40 0.39883 TLP ............................................... 

0.39921 



ETS, Inc.  
GRAVINETRIC LABORATORY DATA 

Tare Filter Weights 
Filter Description: Fiberglaas 

Report Prepared on: 10/29/93 Page 1 

I 
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ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Tare  Beaker Weights  

Report Prepared on: 11/01/93 Page 1 

67.28950 

64.95180 

64.61510 

64.49090 

64.00410 

67.08520 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

T a r e  B e a k e r  Weights 

Report Prepared on: 11/01/93 Page 2 

I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
t 
1 
I 
I, 
I 
I 



ETS. Inc. 
GRAVIMETRIC LABORATORY DATA 

Tare Beaker Weights 

Report Prepared on: 10/29/93 Page 1 

t 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Tare Beaker Weights 

Report Prepated on: 10/29/93 Page 1 



ETS, Inc. 
GRAVIXETRIC IABORATORY DATA 

F ina l  Beaker Weights 
Job N u m b e r :  92-655WA 
Report Prepared on: 08/09/93 Page 

Beaker # 
F i l t e r  # 

Sample # 
Run I.D. 
Total Vol.,ml 
Aliquot V o l .  

07/07/93-013 
92-0008 
92-655WA-00200 
KCE-lA2-Rl 

----___------- 
07/07/93-014 

92-655WA-00201 
KCE-1A2-M 
105.00000 
105 .OOOOO 

07/07/93-015 

92-655WA-00262 
KCE- UU -R1 

60.00000 
60.00000 

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

-------------- 
07/07/93-016 
92-0009 
92-655WA-00207 
KCE-UU-RZ 

07/01/93-017 

92-655WA-0020€ 
KCE-lA2-RZ 
110.00000 
110 .ooooo -------------. 

Fina l  Weight Data 
Date Time Weight (g) Analyst 

.......................................... 
08/04/93 13:51 65.08810 T O W  
08/05/93 08:lO 65.08770 T O W  

.......................................... 
08/04/93 13:52 64.96490 TOW 
08/05/93 08: 11 64.96490 T O W  

08/04/93 13153 68.27060 T O W  
08/05/93 08:12 68.27080 T O W  

1 

Constant 
F ina l  

Weight (9) 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final  Beaker Weights 
Job Number: 92-655WA 
Report Prepared on: 08/09/93 Page 2 

B e m r  # 
F i l t e r  # 

sample # 
Run I . D .  
Total V o l .  , m l  
Aliquot V o l .  

07/07/93-018 

92-655WA-00209 
KCE-UU-RZ 

70.00000 
70.00000 

07/07/93-019 
92-0144 
92-655WA-00214 
KCE-lA2-R3 

-----_------- 
07/07/93-020 

92-655WA-00215 
RCE-lA2-R3 

82.00000 
82.00000 ------_------- 

07/07/93-021 

92-655WA-00216 
KCE-lA2-R3 

79 .ooooo 
79.00000 ------------- 

07/07/93-022 
92-0145 
92-655WA-00221 
KCE-lA2-RO 

64.61510 
0.39921 

66.86770 
0.39883 

Final  Weight Data 
Date T i m e  Weight ( 9 )  AnalyEt 

18/04/93 13: 53 67.65730 TOW 
18/05/93 08:12 67.65750 T G W  

38/04/93 13153 65.17020 T G W  
38/05/93 08:  13 65.17160 T G W  
18/06/93 15: 00 65.17200 T G W  

.......................................... 
38/04/93 13: 54 67.91060 T G W  
38/05/93 08: 13 67.91070 T G W  

08/04/93 13: 55 67.26610 T G W  
08/05/93 Oar14 67.26570 T G W  

67.65750 

64.51030 

67.26570 

I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 



II 
I 
I 
1 

I -  

I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 
a 

ETS, Inc .  
GRAVIMETRIC LABORATORY DATA 

F i n a l  B e a k e r  Weights 
Job N u m b e r :  92-655WA 
R e p o r t  Prepared on: 08/09/93 Page 3 

Beaker # 
F i l t e r  # 

Sample # 
Run I.D. 
Total  V o l . , m l  
A l i q u o t  V o l .  -------------- 

07/07/93-023 

92-655WA-00222 
RCE- lA2 -RO 
110.00000 
110.00000 

07/07/93-024 

92-655WA-00223 
RCE-1A2-RO 
120.00000 
120.00000 

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

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

~~~~ 

F i n a l  Weight Data 
Date Time Weight (9)  Analyet 

Constant 
F i n a l  

Weight (9) 

64.00420 

~~ ~ 

67.69850 



ETS, Inc.  
GRAVIMETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Number :  92-655WA 
-port Prepared on: 08/13/93 Page 1 

F i l t e r  I! 
sample I 
Run I.D. 
To ta l  V O l . , d  
Aliquot VOl. 

~~~ 

07/13/93-020 

92-655WA-00203 
K C E - W - R 1  

-------------- 
07/13/93-021 

92-655WA-00204 
K C E - W - R 1  

-------------- 
07/30/93-012 

92-655WA-00204 
KCE- W - R 1  

-------------- 
07/01/93-025 

92-655WA-00205 
K C E - W - R 1  

------------_- 
07/07/93-018 

92-655WA-00209 
K C E - W - R Z  

70.00000 
10.00000 -------------_ 

F i n a l  Weight Data 
Date Time weight (g) Analyst  

28/12/93 11:23 64.21850 T G W  
28/13/93 08:57 64.21900 T G W  

38/12/93 11:23 66.00340 T G W  
38/13/93 08:58 66.00320 TGW 

08/04/93 13:53 67.65730 T G W  
08/05/93 OBrl2 67.65750 T G W  

64.21900 

66.00320 

67.35700 

67.65750 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final Beaker Weights 
Job Number: 92-655WA 
Report Prepared on: 08/13/93 Page 

Beaker # 
Filter # 

Sample # 
Run I.D. 

Aliquot Vol. 
Total VOl.,ml 

07/07/93-027 

92-655WA-00210 
KCE-lA2-Rz 

07/01/93-020 

92-655WA-00215 
K c E - l A 2 - R 3  
82 .ooooo 
82.00000 ---_-__------_ 

2 

Constant 
Final 

Weight (g) 

64.50420 

67.91070 



ETS, Inc.  
GRAVIMETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Number: 92-655WA 
 aport Prepared  on: 08/13/93 Page 

Beaker # 
Fil ter  I 

sample # 
Run I .D.  
T o t a l  V O l .  ,E l l  
Aliquot VOl. ------------ 

07/07/93-021 

92-655WA-00216 
KCB-lA2-R3 
79.00000 
79.00000 _--__-----__-- 

07/07/93-031 

92-655WA-00217 
KCB-lA2-R3 

F i n a l  Weight D a t a  
Date Time Weight (9) Analyst  

.......................................... 
38/04/93 13 r 54 64.51030 T O W  
38/05/93 08r13 64.51030 T G W  

.......................................... 
38/12/93 11825 64.56770 T O W  
38/13/93 08800 64.56860 T O W  
38/13/93 14r37 64.56810 T O W  

.......................................... 
38/12/93 11:25 66.90770 T O W .  
08/13/93 09:Ol 66.90780 T G W  

.......................................... 
08/12/93 11828 65.24170 T O W  
38/13/93 O8r04 65.24230 T O W  
08/13/99 14r38 65.24200 T O W  

.......................................... 
08/12/93 l l r 2 6  64.28510 T O W  
08/13/93 09:Ol 64.28480 T O W  

3 

64.56810 

65.24200 



I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
t 
I 

ETS, Inc. 
QRAVIKETRIC L&BORATORX DATA 

F i n a l  Beaker Weights 
Job Number: 92-655WA 
Report Prepared on: 08/13/93 Page 4 

B e a k e r  # 
F i l t e r  # 

Sample # 
Run I . D .  
T o t a l  V o l . , m l  
Aliquot V o l .  -------------- 

07/01/93-022 
92-0145 
92-655WA-00221 
KCE- lA2 -RO 

-------------- 
07/07/93-023 

92-655WA-00222 
XCE-1A2-RO 
110.00000 
110.00000 

01/01/93-024 

92-655WA-00222 
KCE-lA2-RO 
120.00000 
120.00000 

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

07/30/93-009 

92-655WA-00224 
XCE-lA2-RO 

-------------- 
07/30/93-010 

92-655WA-00225 
KCE- lA2 -RO 

cons tan t  
Tare 

Wight  (9) 

Beaker 
F i l t e r  

66.861 70 
0.39883 

---------- 

---------- 
64.00410 

0.00000 

F i n a l  Weight Data 
Date Time Weight (g)  Analyst  

~~ ~~ 

08/04/93 13:55 61.26610 T G W  
08/05/93 Oar14 67.26570 T G W  

08/04/93 13155 67.69880 TGW 
08/05/93 Oar15 67.69850 TGW 

08/12/93 1 1 1 2 6  64.60980 T O W  
08/13/93 09r02 64.60970 T G W  

.......................................... 
08/12/93 l l r 2 7  64.90620 T G W  
08/13/93 09102 64.90660 T G W  

Constant 
Final 

Weight ( g )  

61.26510 

64.00420 

61.69850 

64.60970 



ETS, Inc. 
GRAVIXETRIC LRBORATORY DATA 

Final Beaker Weights 
Job Number: 92-655WA 
Report Prepared on: 08/13/93 Page 

~~ 

Beaker # 
F i l t e r  # 

Sample # 
Run I . D .  
Total V o l . , m l  
Aliquot V O l .  -------------- 
07/30/93-011 

92-655WA-00226 
KCE-M-RO 

~~ ~ 

Final  Weight Data 
Date Time Weight ( g )  Analyst 

08/12/93 11127 66.33990 TGW 
08/13/93 09103 66.34010 TGW 

5 

66.34010 

,------------- 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

s i l i c a  Gel Weights 

Report Prepared on: 08/03/93 Page 1 

Tare Weight ( 9 )  

200.0000 

200.0000 

Final Weight ( 9 )  Description 
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ETS, Inc. 
GRAVIUETRIC LABORATORY DATA 

Tare Beaker Weights 

~ e p o r t  Prepared on: 08/03/93 Page 1 

67.07370 

64.45030 

64.86250 

64.69950 

I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1. 
I 
I 



a 

m 
I 

I 
I 
I 
I 
t 
I 
I 
I 

ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Tare Filter Weights 
Filter Description: Quartz 

Report Prepared on: 08/03/93 Page 1 

12/01/92 08x49 0.46820 TLP 
12/08/92 13x45 0.45960 TLP 
12/09/92 llrOO 0.45330 TLP 
01/22/93 llr06 0.4438 PJB 
01/21/93 12r23 0.44340 PJB 

12/01/92 00x46 0.44530 n p  
12/08/92 13x47 0.44810 TLP 
12/09/92 11x00 0.44830 TLP 

0.43440 

0.44340 

0.44830 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job N u m b e r :  92-655WA 
Report Prepared  on: 08/03/93 Page 1 

B e a k e r  # 
F i l t e r  # 

Sample # 
Run I .D. 
T o t a l  vol. ,ml 
A l i q u o t  VO1. 

)4/08/93-001 
~30/15/92-0037 
32-655WA-007OC 
KCE-H?9-R1 

34/08/93-002 

92-655WA-00701 
KCE-PU9-Rl 
132.00000 
132.00000 

D4/08/93-003 
Q30/15/92-0031 
92-655WA-00702 
RCE-PU9-R2 

-------------. 
04/08/93-004 

92-655WA-0071( 
KCE-H?9-R2 
130.00000 
130.00000 

04/08/93-005 
Q10/15/92-003! 
92-655WA-00711 
KCE-WUS-R3 

-------------. 

I 

65.52030 

67.08480 

65.45660 

67.95340 

65.91150 

4 
4 
II 
li 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 



fl 
I 
I 
I 
I 
II 

Beaker t 
F i l t e r  t 

sample t 
Run I .D.  
Tota l  Vo l . , rn l  
A l i q u o t  V o l .  -------------- 

34/08/93-006 

92-655WA-00719 
KCE-H29-R3 
120.00000 
120.00000 

04/08/93-007 
210/15/92-0040 
92-655WA-00727 
KCE-M29-RO 

_-_------_____ 
m 

m 
I 

I 

Constant F i n a l  Weight Data 
T a r e  Date Time Weight (9) Analyet 

Weight (g) 

Beaker 
F i l t e r  __----____ .......................................... 

64.32910 08/03/93 12:06 64.33750 PJB 
0.00000 08/03/93 18:21 64.33800 PJB 

__-_______ .......................................... 
64.69950 08/03/93 12106 65.13880 PJB 
0.44830 08/03/93 18821 65.13920 PJB 

lb 
m 
I 
I 
E 

ETS, Inc. 
GRAVIKETRIC LABORATORY DATA 

F i n a l  Beaker Weights 
Job Numbers 92-655WA 
Report Prepared on: 08/03/93 Page 2 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Silica G e l  Weights 

Report Prepared on: 08/03/93 

~ 

Tare Weight (9) 

200.0000 

~~ 

Final Weight ( 9 )  

216.5300 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 



APPENDIX D.3.2 

EPA METHOD 29 MULTIPLE METALS LABORATORY DATA 



ETS Analytical Services, Jnc. 
Proudly saving inbuy and gmumncnt s ina  1973. A USEPA Canuact Labmatory 

A subsidiary of ETS International, Inc. 
RECEIVED SEP2 9 l’9@ 

ETS, Inc. 
1401 Municipal Road N.W. 
Roanoke, VA 24012 
ATTN: Dr. Ted Randel 

Re! Laboratory Analysis 
Project #92-655 WA-14 

REPORT DATE/NUMBER: September 21, 1993 

SAHPLES COLLECTED BY: 

ANALYSIS FOR: netale by Inductively Coupled Plasma Edaeion (ICP), Graphite 
Furnace Atomic Abeorption (GFAAS), and cold Vapor A M  

HETEOD OF ANALYSIS: nethodology for the Determination of Trace netal Emissions 
in Exhaust Gasses From Stationary Combuetion Proceesea, USEPA 

INSTRUMENTAL: BACharaCh CVAAS, 2000 ICP, PE 25100 GFAAS 

I SAMPLE PREPARATION INFORMATION t 

LAB ID 
144260 
144269 
144270 
144271 
144272 
144273 
144274 
144275 
144276 
144277 
144270 
144279 
144200 
144281 
144202 
144203 
144204 

RUN # FRACTION 
KCE-Wg-Rl 1A h 18 
KCE-WUS-Rl 2A h 2B 
KCE-M29-Rl 3A 
KCE-M29-R1 38 
KCE-W9-R1 3C 
KCE-W9-R2 lA h 18 
KCE-MZ9-RZ 2A h 2B 
KCE-MZ9-RZ 3A 
KCE-W9-R2 38 
KCE-Wg-RZ 3C 
KEC-Wg-RI lA h lB 
KEC-W9-R3 2A h 2B 
KCE-M29-R3 3A 
KCE-U29-R3 38 
KCE-M29-R3 3C 
KCE-H29-RO lA h 18 
KCE-WYS-RO 1A h 18 

INIT VOL 
(ml) 
120 
490 
90 
503 
110 
104 
510 
103 
513 
118 
100 
500 
103 
465 
158 
112 
347 

DIG VOL 
ICP/AM 

120 
390 

110 
104 
410 

118 
100 
400 

150 
112 
247 

FIN VOL 
ICP/AAS 

300 
150 

500 
300 
150 

500 
300 
150 

so0 
300 
150 

DIG VOL 
CVAAS 

1 
10 
10 
10 
10 
1 

10 
10 
10 
10 
1 
10 
10 
10 
10 
10 
10 

I REPORT CONTINUED ON NEXT PAGE 1 

1401 Municipal Road. NW -Roanoke, Virginia 24012-1309 - Telephone: 703-265-0004 - FAX: 703-5634866 



ETS, IDC.  / #92-655 WA-14 
Report of September 21, 1993 
Page No. 2 

I SAUPLE PREPARATION INFORIULTION 1 

INIT VOL D I G  VOL FIN VOL D I G  VOL 
LAB I D  RUN # FRACTION (ml) ICP/AAS ICP/AAS CVAAS 
144285 KCE-U29-RO 3A 98 10 
144286 KCE-Wg-RO 38 478 10 
144287 KCE-U29-RO 3C 12 0 120 500 10 

I I 

I SAUPLE ANALYSIS DATA 1 

 ab ID: 144268 Description: F r a c t i o n  1A b 18 T r a i n  I D :  KCE-EQ9-Rl 
Antimony 12 .40  pg, Tota l  

b>commenter So lu t ion  Concent ra t ion= 41.20 ug/l 

bcommente: So lu t ion  Concent ra t ion= 352.40 u g / l  
B e r y l l i u m  12.40 pg, Tota l  

bcommenta: Solu t ion  concen t r a t ion=  41.40 u g / l  
cadmium 3.36 pg, T o t a l  

bcomments : s o l u t i o n  concen t r a t ion=  11.20 ug/l 
Chromium 65.20 pg, Tota l  

bcommente: So lu t ion  Concent ra t ion= 217.30 u g / l  
Lead 61.80 pg, T o t a l  

bcommenta: So lu t ion  Concentration= 205.90 u g / l  
Xanganeae 34.90 pg, T o t a l  

bcommente: s o l u t i o n  Concentration- 116.40 u g / l  
nercu ry  65.40 pg, Total  

bcommente: s o l u t i o n  c o n c e n t r a t i o n o  218.00 u g / l  
Nicke l  136.00 pg, T o t a l  

bcommente : s o l u t i o n  Concentration= 452.40 ug/l 
Phosphorus 452.00 pg, Total 

k-Comments: s o l u t i o n  Concentration= 1507 .SO u g / l  
selenium 371.00 pg, T o t a l  

bCommente: solut ion Concentration= 1237.00 u g / l  

Arsenic 106.00 pg, T o t a l  

 ab ID: 144269 Description: F r a c t i o n  2A i 2B T r a i n  I D :  KCE-WS-Rl 
Antimony 0.78 pg, T o t a l  

bComments: Solution Concentration= 4.16 u g / l  
Arsenic  2.77 pg, T o t a l  

komments:  s o l u t i o n  Concentration= 14.76 u g / l  
B e r y l l i u m  0.02 pg, T o t a l  

bcomments: so lu t ion  c o n c e n t r a t i o n =  <o.  10 u g / l  

kommente: s o l u t i o n  Concentration= 2.45 u g / l  

bcomenta :  s o l u t i o n  concen t sa t ion=  i o  .94 u g / i  

kommente :  solut ion Concentrat ion= 84.10 u g / l  
1 REPORT CONTINUED ON NEXT PAGE I 

Cadmium 0.46 pg, To ta l  

chromium 2.05 pg, T o t a l  

Lead 15.80 Vg, Tota l  



ETS, Inc. / t92-655 HA-14 
Report of September 21, 1993 
Page No. 3 

I SAUPLE ANALYSIS DATA 

nanganese 7.88 pg. Total 
bComments : Solution concentration- 42.00 ugll 

Mercury 19.10 pg, Total 
bcommente : Solution concentration= 38.30 ug/l 

Nickel 1.27 pg, Total 
bcwments: solution concentration- 6.75 ug/l 

Phosphorus < 93.80 pg, Total 
bconrments: solution Concentration= <500.00 ug/l 

selenium 0.77 pg, Total 
bcomments: solution concentration= 4 .08 ug/l 

I 
Lab ID: 144269 (continued) 

 ab ID: 144270 Description: Fraction 3A Train ID: KCE-MZ9-Rl 
Mercury < 0.20 pg, Total 

Lxomente : solution concentration- ~2.00 ug/l 

  ab ID: 144271 Description: Fraction 38 Train ID: KCE-MZ9-RI 
Mercury 1.01 pg, Total 
Uxonrmenta: solution concentration= ~ 2 . 0 0  ug/l 

  ab ID: 144272 Description: Fraction 3c Train ID: KCE-MZ9-Rl 
Mercury < 1.00 pg, Total 
bcomente: solution concentration= <Z . O O  ug/l 

Lab ID: 144273 Description: Fraction lA L 1B Train ID: KCE-MZUS-IU- 
Antimony 10.90 pg, Total 

Arsenic 110.00 pg, Total 

Beryllium 13.30 pg, Total 

Lxommente : solution concentration= 36 .4O ug/l 

komments: solution Concentration= 365.10 ug/l 

bComenter solution Concentration= 44.20 ug/l 
cadmtUl 2.73 pg, Total 
'bcomments: solution Concentration- 9.10 ug/l 

ChromiUl 67.40 pg, Total 
Lxonrmente: solution Concentration= 224.80 ug/l 

Lead 56.30 pg, Total 
bcomments: Solution Concentration- 187.50 ug/l 

nanganese 39.00 pg, Total 
bconrmente: Solution Concentration= 130.10 ug/l 

nercuxy 72.00 pg, Total 
bcommente : solution Concentration= 240.00 ug/l 

Nickel 142.00 pg, Total 
bComments: solution Concentration= 474.70 ug/l 

Phoephorue 451.00 pg, Total 
Lxomments: solution concentration- 1503.70 ug/l 

I REPORT CONTINUED ON NEXT PAGE I 



ETS, InC. / t92-655 WA-14 
Report  of September 21, 1993 
Page No. 4 

l SAMPLE ANALYSIS DATA 1 
 ab ID: 144273 (cont inued)  

selenium 361.00 pg, T o t a l  
bcomments : s o l u t i o n  concentration= 1202.00 u g / l  

L& ID: 144274 Description: Frac t ion  2A L 2B Tra in  I D :  KCE-M29-R2 
Antimony < 0.37 pg, Total  

bcommente : s o l u t i o n  concent ra t ion= 4 . 0 0  u g / l  
Arsenic 2.45 pg, Tota l  

bcomments: s o l u t i o n  Concentration= 13.12 u g / l  
Beryllium < 0.02 pg, Total  

bcomments: s o l u t i o n  concentration= < o .  10 ug/l 
cadmium 0.37 pg, To ta l  

bcomments : s o l u t i o n  Concentration= 1.96 u g / l  
Chromium 2.16 pg, T o t a l  

bcomments: s o l u t i o n  concentrat ion-  11.59 u g / l  
Lead 23.00 pg, Total 

bcomments: Solu t ion  Concentration- 123.50 u g / l  
Manganese 1.85 pg, Tota l  

komments :  s o l u t i o n  Concentration- 9.90 u g / l  
Mercury 3.21 pg, To ta l  

bcomments: s o l u t i o n  Concentration= 6.30 u g / l  
Nickel 1.51 pg, To ta l  

l4xoments: so lu t ion  concent ra t ion= e. 08 u g / l  
Phosphorus < 93.30 pg, T o t a l  

bcommente: s o l u t i o n  Concentration- <500.00 u g / l  
selenium < 0.37 pg, To ta l  

bcommants: s o l u t i o n  concent ra t ion= <2.00 u g / l  

 ab ID: 144275 Description: F rac t ion  3A Tra in  I D :  KCE-M29-R2 
Hercury < 0.21 pg, Tota l  

bcomments: s o l u t i o n  concentration- < Z . O O  u g / l  

L& ID: 144276 Description: F rac t ion  3B Train  I D :  KCE-M29-R2 
Mercury < 1.03 pg, Total  

bcomments: so lu t ion  Concentrat ions <2.00 u g / l  

 ab ID: 144277 Descr ipt ion:  F rac t ion  3C Train I D :  KCE-M29-R2 
Mercury < 1.00 pg, Total  

Bxommente: so lu t ion  Concentration= e2.00 u g / l  

L& ID: 144278 Description: F rac t ion  1A L IB Tra in  I D :  KEC-M29-R3 
Antimony 11.30 pg, T o t a l  

Arsenic 111.00 pg, Total  
bcomments: so lu t ion  Concentration= 37.60 u g / l  

bcomments: solut ion concentration= 368.80 u g / l  
I REPORT CONTINUED ON NEXT PAGE I 
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I SAUPLE ANALYSIS DATA 1 
Lab I D :  144278 (cont inued)  

Beryllium 13.40 pg, To ta l  
L>coments: s o l u t i o n  concentrat ion-  44.80 u g / l  

cadmium 1.80 pg, T o t a l  
bcommente: s o l u t i o n  concentrat ion-  6.00 u g / l  

Chromium 73.10 p g ,  Total 
Lxomments: s o l u t i o n  concent ra t ion= 243.50 u g / l  

Lead 60.60 pg, To ta l  
bcomments : s o l u t i o n  concentrat ion= 202.00 ug/l 

nanganeae 36.70 pg, To ta l  
bcommente: s o l u t i o n  concentrat ion= 122.40 u g / l  

Mercury 80.10 pg, T o t a l  
bcomments: s o l u t i o n  concentrat ion-  267.00 ug / l  

Nickel 162.00 pg, T o t a l  
bcommente: s o l u t i o n  concentrat ion= 538.40 u g / l  

Phosphorus 471.00 pg, T o t a l  
bcommente: Solu t ion  Concentration= 1571.60 u g / l  

selenium 417.00 pg, To ta l  
bcommente: s o l u t i o n  concentrat ion= 1390.00 u g / l  

 ab ID: 144279 Description: F rac t ion  ZA L 28 Tra in  I D :  KEC-U9-R3 
Antimony 0.56 pg, T o t a l  

Areenic 2.05 pg, T o t a l  
bcommente: s o l u t i o n  concent ra t ion= 2.99 u g / l  

bcommente: s o l u t i o n  concentrat ion= 10.92 u g / l  
Beryllium < 0.02 pg, To ta l  

bcommenta: s o l u t i o n  concentrat ion= e0.10 u g / l  
cadmium 0.10 pg, To ta l  

bc-enta: s o l u t i o n  concent ra t ion= o .54 u g / i  
chromium 1.85 pg, To ta l  

bcouanente: s o l u t i o n  concent ra t ion= 9.88 u g / l  

bconrmente: s o l u t i o n  Concentration= 14.60 ug/l 
wnganeee 3.30 pg, To ta l  

bcommente: s o l u t i o n  concontrat ion= 17.60 u g / l  
Mercury 2.00 pg, T o t a l  

bcomments: s o l u t i o n  Concentration- 4.00 u g / l  
Nickel 0.95 pg, To ta l  

Lxommente: s o l u t i o n  concentrat ion-  5.09 u g / l  
Phoephorue < 93.80 pg, To ta l  

Bxommente: s o l u t i o n  concent ra t ion= <500.00 u g / l  
selenium 0.78 pg, To ta l  

bcomments: s o l u t i o n  concentrat ion= 4.14 u g / i  

Lead 2.74 pg, T o t a l  

I REPORT CONTINUED ON NEXT PAGE I 
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I SAMPLE ANALYSIS DATA I I 
 ab ID: 144280 Description: Fraction 3A Train ID: K C E - M Z ~ - R ~  

wrcury < 0.21 p g ,  Total 
komments: solution concentration= c2.00 ug/l 

Lab ID: 144281 Deecription: Fraction 38  Train ID: KCE-M9-R3 
wrcury < 0.93 pg,  Total 
kommente: solution concentration- <z. 00 ug/l 

Lab ID: 144282 Deecriptioni Fraction 3c Train ID: KCE-M29-R3 
wrcury < 1.00 p g ,  Total 
bcommente: solution Concentration= ~2.00 ug/l 

  ab ID: 144283 Deecriptionr Fraction 1A L 18 Train ID: KCE-M29-RO 
Antimony < 0.60 p g ,  Total 
bcommente: solution concentration= ~2.00 ug/l 

Ateenic < 0.30 p g ,  Total 
bconrments: solution concentration= c1.00 ug/l 

Beryllium < 0.03 p g ,  Total 
&omenta: solution Concentration= <o. 10 ug/l 

cadmium 0.09 p g ,  Total 
bconrments : Solution Concentration= 0.31 ug/l 

chromium 4.20 p g ,  Total 
bcoments : Solution Concentration= 14.00 ug/l 

Lead 1.06 p g ,  Total 
bconrmente: Solution Concentration= 3.52 ug/l 

Xanganese 1 . 4 1  p g ,  Total 
bcoments: Solution Concentration= 4.70 ug/l 

wrcury < 0.60 p g ,  Total 
bcomenta: solution concentration= ~2.00 ug/l 

Nickel 2.72 p g ,  Total 
bcommenta : Solution Concentration- 9.07 ug/l 

Phoephorue < 150.00 p g ,  Total 
Lxomments: solution concentration- < S O O .  00 ug/l 

selenium < 0.60 pg, Total 
bcommente: solution concentration= ~ 2 . 0 0  ug/l 

 ab ID: 144284 Description: Fraction 1A b 18 Train ID: KCE-UZ9-RO 
Antimony < 0.42 p g ,  Total 
L>comments: solution concentration- <2 . O O  ug/l 

Arsenic < 0.21 p g ,  Total 
bcommente: solution concentration= ~1.00 ug/l 

Beryllium 0.02 p g ,  Total 
bcommente: solution concentration= < o .  10 ug/l 

CadmiUIil 0.05 p g ,  Total 
bcomente: solution concentration= 0.22 ug/l 

bcommente: solution concentration= 5 . 8 2  ua/l 
Chromium 1.23 p g ,  Total 

- 
I REPORT CONTINUED ON NEXT PAGE I 
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I SAMPLE ANALYSIS DATA 1 

Lead c 0.21 pg, Total 
bcommente : s o l u t i o n  concentrat ion= c1. 00 u g / l  

mganone  0.59 pg. Total 
bcorments  : s o l u t i o n  concentrat ion-  2.80 u g / l  

nercury C 0.60 p g ,  T o t a l  
bcommente: s o l u t i o n  concentrat ion= c2.00 u g / l  

Nickel 1.16 pg, T o t a l  
bCommente : s o l u t i o n  Concentration= 5.51 u g / l  

Phoephorun C 105.00 pg, Total 
bcommente: s o l u t i o n  concent ra t ion= ~ 5 0 0 .  00 u g / l  

selenium < 0.42 pg, To ta l  
Bxommentn: s o l u t i o n  concentrat ion-  <2.00 u g / l  

Lab I D :  144284 (cont inued)  

 ab ID: 144285 Deecription: F rac t ion  3A Tra in  ID! KCE-M29-RO 
neroury C 0.20 pg, Total 

bcommente: s o l u t i o n  concentrat ion= c2 . O O  u g / l  

 ab I D :  144286 Deecription: F rac t ion  38 Train I D :  XCE-IQ9-RO 
Mercury c 0.96 pg, To ta l  

bconunentn: s o l u t i o n  concent ra t ion= d . 0 0  u g / l  

 ab ID: 144287 Descr ipt ion:  F rac t ion  3C Tra in  I D :  KCE-M29-RO 
nercury < 1.00 jig, T o t a l  

komment s  : s o l u t i o n  concent ra t ion= c2.00 u g / l  

If  we may be of f u r t h e r  a n d s t a n c e ,  p l e a s e  con tac t  u s  a t  any t i m e .  

S incere ly ,  
ETS m Y T I C A L  SERVICES 

sunanne E. Deegan 0 
AS Department Uanager 
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QUALITY ASSURANCE SUWARY 

CALIBRATION - 
A N A L m  

Antimony ( s b )  
Arsenic (As) 

Cadmium (cd )  
cadmium (Cd) 
Cadmium (cd)  
chromium ( C r  ) 
chromium(cr) 
Lead (Pb) 
Lead (Pb) 
mganese (Mn)  
nercury(ag)  
Mercury(Eg) 
Nickel (Ni) 
Nickel (Ni) 
Phosphorue ( P )  
selenium (se) 
selenium (se)  
Selenium (se)  

B e r y l l i u m  (Be) 

u g / l  
u g / l  
u g / l  
ug/l 
u g / l  
u g / l  
u g / l  
u g / l  
u g / l  
u g / l  
u g / l  
u g / l  
u g / l  
u g / l  
ug/l 
u g / l  
u g / l  
u g / l  
u g / l  

1024.0 998.00  
50.90 50.60 

478.00 471.90  
493.00 476.90 
493.00 5 0 4 . 1 0  
100.90 102.80  
480.00 473.40 
480.00 510.60 
4739.0 5058.4 

98.40 101.80 
474.00 450.10 

5.00 5 . 3 0  
5 .00  5 . 0 0  

488.00 505.60  
488.00 499.60 
2500.0 2 4 7 5 . 1  

50.70 50.50 
5 0 . 7 0  50.40 
50.70 51.20 

97.5 850 t o  1150 REC 
99.4 850 t o  1150 REC 
98.7 850 t o  1150 REC 
96.7 850 t o  1150 REC 
102.3 850 t o  1150 REC 
101.9 850 t o  1150 REC 
98.6 850 t o  1150 REC 
106.4  850 t o  1150 REC 
106.7 850 t o  1150 REC 
103.5 850 t o  1150 REC 
95.0 850 t o  115% REC 
106.0 850 t o  115% REC 
100.0 850 t o  1150 REC 
103.6 85% t o  1150 REC 
102.4 85% t o  1150 REC 
9 9 . 0  850 t o  1150 REC 
99.7 850 t o  1150 REC 
99.4 850 t o  1150 REC 
101.0 850 t o  1150 REC 

DUPLI CATF, S 

tAB ID I ANALYTE 1 SAMPLE I DUPLICATE I WITS I RPD 1 QAO 
144260 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144269 

Antimony 
Arsenic 
B e r y l l i U  
C ~ d m i U  
Chromium 
Lead 
mnganees 
Mercury 
Nickel 
Phosphoru 
selenium 
Antimony 

12.36 
105.72 
12.42 
3.36 
65.19 
61.77 
34 .92  
65 .40  
135.72 
452.25 
371.10 
0 .78  

11.78 
107.46 
12.21 
3.33 
60 .39  
62.94 
34 .65  
65.10 
141.66 
397.86 
364.20 
0.68 

pg, Tota l  4.8 
pg, Tota l  1.6 
pg, Tota l  1.7 
pg, Tota l  0.9 
pg, Tota l  7.6 
pg, Tota l  1.9 
pg, Total  0.8 
pg, Tota l  0.5  
pg, Tota l  4 . 3  
pg, Tota l  12.8 
pg, Total 1.9 
pg, T o t a l  13.3 
on ~ e x t  Page - 

<26 RPD o r  2 X  IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
4 6  RPD or 2X IDL 
4 6  RPD o r  2X IDL 
<26 RPD or 2X IDL 
<26 RPD o r  2X IDL 
<26 RPD or 2X IDL 
4 6  RPD or 2X IDL 
<26 RPD o r  2X IDL 
<26 RPD o r  2X IDL 



I 
I 
I 
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continued 

DUPLICATES 

A r s e n i c  
B e r y l l i U U  
Cadmium 
Chromium 
Lead 
nanganess 
Mercury 
N i c k e l  
Phosphoru 
s e l e n i u m  
Mercury 
nercury 
Mercury 
Antimony 
Araenic 
Mercury 
selenium 
Antimony 
Areenic 
B e r y l l i u n  
cadmium 
chromium 
Lead 
Mercury 
N i c k e l  
selenium 
nercury 
nercury 
nercury 
Antimony 
Arsenic 
Mercury 
selenium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
chromium 
Lead 

- 
2.77 
<0.02 
0.46 
2.05 
15.78 
7.88 
19.07 
1.27 
<93.84 
0.77 
<0.20 
<1.01 
<1.00 
10.92 
109.53 
72.00 
360.60 
<0.37 
2.45 
<o. 02 
0.37 
2.16 
23.04 
3.21 
1.51 
< O .  37 
e0 .21  
<1.03 
4 . 0 0  
11.28 
110.64 
80.10 
417.00 
0.56 
2.05 
<o. 02 
0.10 
1.85 
2.74 

QA Re 

2.66 
<0.02 
0.46 
2.27 
18.77 
8.54 
19.17 
1.44 
<93.84 
~ 0 . 3 8  
<0.20 
<1.01 
<1.00 
10.88 
110.64 
72.60 
347.10 
0.39 
2.41 
<0.02 
0.37 
2.16 
23.85 
3.47 . 
1.54 
< O .  37 
<0.21 
<1.03 
<1.00, 
11.50 
111.48 
78.90 
401.10 
0.49 
1 .71  
<o. 02 
0.10 
1 .88  
2.72 

irt continue 

pg, Total 
pg, T o t a l  
pg, T o t a l  
p g ,  T o t a l  
pg, T o t a l  
pg, T o t a l  
pg, T o t a l  

pg, T o t a l  
pg, Total 

pg, Total 
pg, Total 
pg, T o t a l  
pg, Total 
pg,  T o t a l  
pg, Total 
pg, Total 

pg,  T o t a l  
pg,  Total 
pg, T o t a l  
pg, Total 
pg, Total 
pg, T o t a l  
p g ,  T o t a l  
pg, Total 
pg, Total 
pg, T o t a l  
pg, T o t a l  
pg, Total 
pg,  Total 
pg, T o t a l  
pg, T o t a l  
p g @  Total 
pg, T o t a l  

pg, T o t a l  
pg, T o t a l  
pg,  T o t a l  
pg, Total 
on Next Pa! 

pg,  T o t a l  

pg,  Total 

- 
4.2 
NC 
0.8 
10.2 
17.3 
8.0 
0.5 
12.6 
0.0 
NC 
NC 
NC 
NC 
0.4 
1.0 
0.8 
3.8 
NC 
1.6 
NC 
2.0 
0.1 
3.4 
7.6 
2.0 
NC 
NC 
NC 
NC 
1.9 
0.8 
1.5 
3.9 
14.C 
18.C 
NC 
1.9 
1.4 
0.8 

<26 RPD or 2X IDL 

<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD o r  2X IDL 

<26 RPD or 2 x  IDL 

<26 RPD or 2 x  IDL 
<26 RPD or 2 x  IDL 

<26 RPD or zx IDL 

<26 RPD or 2 x  IDL 

<26 RPD or 2X IDL 

<26 RPD or 2X IDL 

<26 RPD or  2X IDL 
<26 RPD O r  2X IDL 
<26 RPD O r  2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD O r  ZX IDL 
<26 RPD or 2X IDL 
<26 RPD O r  2X IDL 

<26 RPD or 2X IDL 
<26 RPD or 2 X  IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or  2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or  2X IDL 
<26 RPD or  2X IDL 
<26 RPD or  2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 

<26 RPD or 2 x  IDL 
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ASSVRAWCE 

DUPLICATES 

Q' I 

LAB ID I ANALYTE I SAHF%E 1 DUPLICATE 1 UNITS 1 RPD I PA0 

144279 
144279 
144279 
144280 
144281 
144282 
144283 
144283 
144283 
144283 
144283 
144283 
144283 
144283 
144284 
144284 
144284 
144284 
144284 
144284 
144284 
144284 
144284 
144285 
144286 
144287 

nercury 2.00 
Nickel 0.95 
selenium 0.78 
nercury <0.21 
nercury ~0.93 
nercury <1.00 
Antimony <0.60 
Arsenic < 0 . 3 0  
Beryllium <0.03 
Cadmium 0.09 
Lead 1.06 
Uercury <0.60 
Nickel 2.72 
Selenium <0.60 
Antimony <0.42 
Arsenic <0.21 
Beryllium <0.02 
Cadmium 0.05 
Chromium 1.23 
Lead e0.21 
nercury <0.60 
Nickel 1.16 
selenium e0.42 
nercury <0.20 
nercury <0 .96  
llercury e1.00 

<1.00 
0.80 
<0.38 
<0.21 
<0.93 
<l. 00 
<0.60 
<0.30 
~ 0 . 0 3  
0.09 
1.09 
<0.60 
2.65 
< 0 . 6 0  
<0.42 
<0.21 
<0.02 
0.03 
1.27 
<0.21 
<0.60 
1.14 
<0.42 
<0.20. 
(0.96 
Cl.00 

pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg. Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 

NC 
17.8 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
6.7 
3.1 
NC 
2.8 
NC 
NC 
NC 
NC 
37.E 
3.9 
NC 
NC 
1.6 
NE 
NC 
NC 
NC 

<26 RPD or'2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD o r  2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 
<26 RPD or 2X IDL 

SPIKES 

LAB ID I ANALYTE 

1 -  - 
~ 
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QUALITY ASSURANCE S U M Y  

SPIKES 

LAB ID I ANALYTE I SA RESULT I SPK RESULT I SPK ADD I 8 REC I QAO 

144268 Lead 
144268 mnganese 
144268 Mercury 
144268 Nickel 
144268 Phosphorus 
144268 selenium 
144269 Antimony 
144269 Arsenic 
144269 Beryllium 
144269 cadmium 
144269 chromium 
144269 Lead 
144269 Manganese 
144269 Mercury 
144269 Nickel 
144269 Phosphorus 
144269 selenium 
144270 nercury 
144271 Mercury 
144272 Mercury 

205.90 
116.40 
218.00 
452.40 
1507.50 
1237.00 
4.16 
14.76 
<0.10 
2.45 
10.94 
84.10 
42.00 
38.30 
6.75 
<500.00 
4.08 
<2.00 
<2.00 
<2.00 

759.30  
657.70 
309.00  
1005.60 
11570.80 
2181.50 
2.99 
33.63 
53.50 
4.34 
1 2 . 1 1  
859.50 
595.'20 
43.00 
24.90 
8792.10 
4 .71  
9 . 9 0  
10.50 
9.70 

500 
500 
100 
500 
10000 
1000 
20  
20  
50 
87 
1 
500 
500 
5 
2 0  
10000 
10 
1 0  
1 0  
10 

110.7 
108.3 
9 1 . 0  
110.6 
100.6 
94.5 
-5.9 
94 .4  
106.8 
87.4 
117.0 
05.4 
110.6 
94.0 
90.8 
82 .9  
6 .3  
99 .0  

97.0 
105.0 

- 

758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 
758-1258 

QAO: Quality usulsnce Objective; REC: Recovery; RPD: Relative Percent Difference 
Nc: Not Calculatable: IDL: Instrument Detection Limit 
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DETECTION LIMITS SUMUtiRY 

A B  ID I ANALYTE I DET LIMIT I UNITS I INSTRUMENT DL I UNITS - 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144268 
144269 
144269 
144269 
144269 
144269 
144269 
144269 
144269 
144269 
144269 
144269 
144270 
144271 
144272 
144273 
144273 
144273 
144273 
144273 
144273 
144273 
144273 
144273 
144273 
144273 
144274 
144274 

Antimony 
Arsenic 
Beryllium 
cadmium 
chromium 
Lead 
nanganese 
Mercury 
Nickel 
Phoephorus 
selenium 
Antimony 
Arsenic 
Beryllium 
cadmium 
chromium 
Lead 
mnganese 
Mercury 
Nickel 
Phosphorus 
selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
Beryllium 
cadmium 
Chromium 
Lead 
nanganeee 
Mercury 
Nickel 
Phosphorus 
selenium 
Antimony 
Arsenic 

DL 

0.60 
0.30 
0.30 
1.50 
0.60 
0.30 
0.60 
6.00 
4.80 

150.00 
0.60 
0.38 
0.19 
0.02 
0.02 
0.38 
0.19 
0.38 
1.00 
0.38 

93.84 
0.38 
0.20 
1.01 
1.00 
0.60 
0.30 
0.30 
1.50 
0.60 
0.30 
0.60 
6.00 
4 .80  

150.00 
0.60 
0.37 
0.19 

,port conti 

pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg. Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg. Total 
pg, Total 
pg, Total 
pg. Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg. Total 
pg, Total 
pg, Total 
pg. Total 
pg, Total 
pg,  Total 
pg, Total 
pg, Total 
pg, Total 

aed on Next 

2.00 
1.00 
1.00 
5.00 
2.00 
1.00 
2.00 
20.00 
16.00 

500.00 
2.00 
2.00 
1.00 
0.10 
0.10 
2.00 
1.00 
2.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.00 
1.00 
5.00 
2.00 
1.00 
2.00 
20.00 
16.00 

500.00 
2.00 
2.00 
1.00 

. : ... -. - .  , 

I 
i 
I 
I 
I 
1 
I 
I 
t 
t 
1 

I 1 
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- 
LAB I D  

144274 
144274 
144274 
144274 
144274 
144274 
144274 
144274 
144274 
144275 
144276 
144277 
144278 
144278 
144278 
144278 
144278 
144278 
144278 
144278 
144278 
144278 
144278 
144279 
144279 
144279 
144279 
144279 
144279 
144279 
144279 
144279 
144279 
144279 
144280 
144281 
144282 
144283 

- 

I 

DETECTION LIMITS SUMMARY 
cont inued 

WALYTE I DET LIMIT 

B e r y l l i u m  
C ~ d m i u m  
chromium 
Lead 
mnganeae 
Mercury 
Nickel 
Phosphorus 
selenium 
Mercury 
Mercury 
Mercury 
Antimony 
Arsenic 
B e r y l l i u m  
cadmium 
chromium 
Lead 
nanganeae 
Mercury 
Nickel 
Phoaphorua 
selenium 
Antimony 
Araenic 

cadmium 
ChrDmium 
Lead 
manganese 
Mercury 
Nickel 
Phoephorua 
selenium 
Mercury 
Mercury 
Mercury 
Antimony 

B e r y l l i u m  

DL 

0.02 
0.02 
0.37 
0.19 
0.37 
1.02 
0.37 

93.29 
0.37 
0 .21  
1.03 
1.00 
0.60 
0.30 
0.30 
1.50 
0 .60  
0.30 
0.60 
6.00 
4.80 

150.00 
0.60 
0.38 
0.19 
0.02 
0.02 
0.38 
0.19 
0.38 
1.00 
0.38 

93.75 
0.38 
0 .21  
0.93 
1.00 
0 .60  

,por t  Conti 

UNITS I INSTRUMENT DL I UNITS 

pg, Tota l  
pg, Tota l  

pg, To ta l  
pg, Tota l  

pg, Tota l  
pg, Tota l  
pg, Total 
pg, Tota l  
pg, Total 
pg, Total  
jig, Tota l  
pg, To ta l  
pg, To ta l  
pg, Tota l  
pg, Total 
pg, To ta l  
pg, To ta l  
pg, Tota l  
pg, To ta l  
pg, Tota l  
pg, T o t a l  
pg, Total  

pg, Total 
pg, To ta l  

pg, Total 
pg, Total 
pg, Total  
pg, Total  
pg, Total 

pg, To ta l  
pg, To ta l  

pg, Total 
pg, To ta l  
pg, Total 
pg, Total 
pg, T o t a l  

led on Next 

pg, Total 

pg, Total 

0.10 
0.10 
2.00 
1.00 
2.00 
2.00 
2.00 

500.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.00 
1.00 
5.00 
2.00 
1.00 
2.00 

20.00 
16.00 

500.00 
2 .00  
2.00 
1.00 
0.10 
0.10 
2.00 
1.00 
2.00 

-2 .00  
500.00 

2.00 
2.00 
2.00 
2 .00  
2 .00  

'ge - 

2.00' 
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WLB ID I ANALYTE I DET LIMIT I UNITS I INSTRUMENT DL I UNITS 

144283 Arsenic 
144283 Beryllium 
144283 cadmium 
144283 Chromium 
144283 Lead 
144283 Manganese 
144283 Mercury 
144283 Nickel 
144283 Phosphorus 
144283 Selenium 
144284 Antimony 
144284 Arsenic 
144284 Beryllium 
144284 Cadmium 
144284 Chromium 
144284 Lead 
144284 manganese 
144284 Mercury 
144284 Nickel 
144284 Phosphorus 
144284 Selenium 
144285 Mercury 
144286 Mercury 
144287 nercury 

0 . 3 0  
0 .03  
0 . 0 3  
0.60 
0 . 3 0  
0.60 
0 .60  
0.60 

150.00 
0.60 
0.42 
0 . 2 1  
0.02 
0.02 
0.42 
0 . 2 1  
0.42 
0.60 
0.42 

105.36 
0.42 
0.20 
0.96 
1.00 

pg. Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 

pg, Total 
pg, Total 

pg, Total 
Jig, Total 
pg, Total 
pg, Total 

pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 
pg, Total 

pg, Total 

1.00 
0.10 
0 .10  
2.00 
1.00 
2.00 
2.00 
2.00 

500.00  
2 . 0 0  
2 . 0 0  
1 . 0 0  
0.10 
0.10 
2.00 
1 . 0 0  
2 . 0 0  
2 . 0 0  
2.00 

500.00 
2 .00  
2.00 
2.00 
2.00 

I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
- 
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APPENDIX D.3.3 

EPA METHOD 26 FLUORIDE LABORATORY DATA 
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Vm 

_ -  - ETS Analytical Services, Inc. _-- . . -  HI. 
c -  

Roudly s w i n g  mdumy' and g o v m m t  since 1973. A USEPA Contract Laboratory 

A subsidiary of ETS International, Znc. 
RECEIVED AUG 1 8 1993 

ETS, Inc. 
1401 Municipal Road N.W. 
Roanoke., VA 24012 
ATTM: D r .  T e d  H a n d e l  

Re: Laboratory Analysis 
ETSAS Cl ien t  No. 6593 
Project t92-655 

To& Ct% Zh'ck P k , v 7  
REPORT DATE/NUMBER: A U ~ U S ~  l a ,  1933 / 2 1 ~  

xw.%LYsIs FOR: Fluor ide  

=!HOD OF ANALYSIS: USEPA Method 26 

SAKPLE ANALYSIS DATA r I 

Lob ID: 144180 C l i e n t  ID:  KCE-HZB-Rl Mat r ix :  AQUEOUS 
0 t h ~ ~  ID: 92-655WA Coiiectea by: CLIENT 
Col lec t icn  Date: 08/02/93 Time: Received a t  ETSAS: 08/04/93 
CROANIC ANALYTES: 

Yluoride 74.0 q/ l  
b i n a l y s i s  DatR: 9-AUG-lS53 by: GAM Run ID:  10010070 
bt4ethod: Ion Chromatography; D e t  L i m i t =  0.10 mg/l 
bconments: R e p 1  = 73.RO uq/l; %p2 = 74.20 mg/l; RPD = 0.5 

Lab ID:  144181 CXen t  U: K C J b M 2 6 - E  Matr ix :  AQUEOUS 
a t h e r  ID: 92-655wA Collected by: CLIENT 
Collection Date: 08/02/93 Time: Received a t  ETSAS: 08/04/93 

Fluoride - 106 q/l  
bAna lys i s  Dare: 9-AUG-1993 by: GAM Run ID: 10010070 
h e t h o d :  Ion Chromatograghy; D e t  L i m i t =  0.10 uq/l 
bCcmments: Rap1 = 106.00 mg/l; Rep2 = 106.00 mg/l; RPD = 0.0 

Lab ID: 144182 C l i e n t  I D :  KCF.-H26-R3 Matrix: AQUEOUS 
Other I D S  92-655WA Collected by: CLIENT 
Collection Date: 08/02/93 Time: Received a t  ETSAS: 08/04/93 

Fluoride 259 mg/l 
h n a l y s i s  Date: ~ - A U G - I W ~  by: GAM R U ~  ID: 10010070 
h l e t h o d :  Ion Chromatography; D e t  L i m i t =  0.10 mg/l 
bcanments: R e p 1  = 260.00 =/l; Rep2 = 258.00 mg/l; RPD = 0.8 

Lab I D :  144183 Cl ien t  I D :  KCE-MZ6-RO Matrix: AQUEOUS 
Other I D :  92-655WA Collected by: CLIENT 
Collection Date: 08/02/93 ~ime: Received a t  ETSAS: 08/04/93 

REPOR'? C0NTIN"ZD ON NEXT PAGE 

1401 Municipal Road, NW -Roanoke. Virginia 24012-1309 -Telephone: 703-265-0004 - FAX: 703-563-4866 
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ETS, Inc. 
Report of 08/18/93 
Page NO. 2 ' 

r SAMPLe AWGYSIS DATA I 
I.+ ID: 144183 (continued) 

Fluoride 0.10 mg/l 
h n a l y e i s  D a t e :  9-AUG-1993 by: CAM RUXI ID: 10010070 
h e t h c d r  Ion Chromatogmphy; D e t  L imi t=  0.10 m g / l  
kommentst ~ a p l  = ~ 0 . 1 0  n q / l ;  ~ e p z  = <O.IO mg/l;  RPD = 0.0 

NOTE: Bottle volumes: 144180 KCE-EIz6-Rl 73 mls 
144181 KCE-rn6-M 68 mls 
144182 KCE-H26-R3 80 mls 
144183 XCE-Hi6-RO 58 mls 

Quality AssurancQ performed on t h e  above data  i s  presented on t h e  following page(s) 

If  w e  may be of fur ther  assistance,  please contact us a t  any time. 

Shcere lv .  
INC. 

Project  mnager 
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QUALITY ASSURANCE SUUMAW 

CALIBRATION VERIFICATION 

F luor ide  mS/l 1.90 1.89 99.5 75-125% 10010070 
F luor ide  4 1  1-90 1.89 99.5 75-1259 10010070 
Fluor ide  ms/l 2.05 2.07 101.0 75125% 10010070 
Fluor ide  d l  2.05 2.05 100.0 7 5 4 2 5 %  10010070 

10010070 F luor ide  ms/l 2.05 2.09 102.0 75-1259 

BLANFS 

Fluor ide  
F luor ide  

SPIKES 

(1Ao: Quali ty  Assurance Object ive;  REC: Recovery; RPD: Relative Percent  Difference 
NC: N o t  Calcu la tab le ;  DUP: Dupl ica te  Analysis Reeult ;  SPX: Spiked Analysis Result. 
For hplicatae <5X t h e  Detect ion Limit (DL), i DZ s h a l l  apply f o r  t h e  QAO. 

3 -  r 

I =., .. 



APPENDIX D.3.4 

EPA METHOD 0030 VOC LABORATORY DATA 
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C4SE NARRATIVE 
Triangle Laboratories of RTP, Inc. 

801 Capitola Drive 
Durham,NC 27713 

Phone: (919) 544-5729 
Fax: (919) 544-5491 

DATE: August 19,1993 
CLIENT P.O. NO: 
TLJ PROJECT N O  24685A&B 

OBJECTIVE. Analysis of seven VOST tube pairs for the Method 8240 Table 2 volatile 
compounds. 

METHOD 

The samples were analyzed according to the guidelines of Methods 5040 and 
8240. The internal standards bromochloromethane, 1,4-difluorobenzene, and chloro- 
benzene45 and the surrogate standards 1,2-dichloroethand4, benzene-d6, and tc- 
luene48 were added in the amount of 0.25 ug to the tubes immediately prior to analy- 
sis by GUMS. 

The GCIMS analysis conditions are listed below: 

Purge and kap: 
Purge: 
Desorb TemDerature: 

Telunar LSC-2000 
17 min 
250 c 

Desorb Tim& 3min 

GC CONDllTONS 
Column: 
Program: 

30 m x .53 mm x 03u J&W DB624 
0 C hold .5 m i r ~  to45 C at 
10 C/min, to 90 C.at 6 C/min, hold 
4 min to 200 at 27.5 C/min 

Ms COrnrnONS: 
hment VG TRIG1 

Scan: 
Source temperature: 180 C 
Interface: - Jet Separator, 200 C 

Lab Base data system 
35-350 amu at -60 s/scan 

REPORT: 

Endosed with the case narrative are a project summary, dient chain-of-custody, 
TLJ sample log-in sheets, instrument eadcing forms and log book pa es. The roject 

tion limits are reported in parentheses for non 3 etected compoun&. . 
summary reports the amounts of detected com ounds for all sam les A B  timate detec- 

1 



TRIANGLE LABORATO. 
C4SE NARRATIVE 

JS OF RTP, INC. AuL it 19,1993 
24685 

The data are re orted as quantitation re orts, total ion chromatograms, interim 

d s a m p i e  
reports, and specixa o P detected compounds. &e quantitation report header 'ves Uic 
Sam le and calibration file names as well as the client sample name, 
n u n  g er, TLJ project number, and the dates of analysis and re ort. The raw areas and 
retention times found on the uantitation report are from tie interim report. The 
response factors used for the 9 OST tubes are the average response factors from the 
initial calibration. All initial and continuing calibration data are located in the back of 
the data package. The ISID is the internal standard identifier. Those compounds 
matched to chlorobenzene-d5, for example, are flagged with the ISID number 3. The 
amounb for the target compounds and SUIT te standards are reported in total micro- 
grams (u ). Sample calculations are shown b ?? ow. If the target compound is detected, a 
code of &' is reported. If the tar et compound is detected but at a level below the 
uantitation h u t  or above the cali E ration range, a code of 'E' or estimated is reported. 8 the tar et compound is not detected, a code of 'ND or not detected is reported. 

Estimate 2 detection limits which are reported for target compounds that are not detect- 
ed are calculated using an area of 20 counts. Compounds flagged with the code T are 
internal standards. 

RESULTS 

Four samules were analvzed on Aueust 11.1993 and were calibrated aeainst a 
standard five bint initial cdibration. These Sam les were 00657/00659=T/TC, 
00654/00656 TfiC, 00630/00632 T/TC, and 00603/00%05 T/TC. Three of these samples 
were found to contain several target analytes exceeding the calibration limit ofbne 
microgram. After discussion with the client, three addihonal s a m  les were anal zed 
against an initial calibration with an extended range for chlorome slan e, toluene, $ en- 
zene, acetone, 2-butanone, and m-/ xylene. The upper limit for this calibration is 10 ug 

lene, and 1 ug for all other com ounds. The samples anal zed a ainst this extended 

As requested all tube pairs were analyzed in tandem. Au samples were analyzed 

for acetone and 2-butanone, 5 ug P- or chloromethane, toluene, benzene, and m-/pxy- 

ICAL were 00600/00602 T/TC, 0 g 633/OOfi35 T/TC, and OOf&/OO& T/TC. 

within the fourteen day sampling to analysis holding period. 

The compounds chloromethane, acetone, 2-butanone, benzene, toluene, and m- 
-xylene were all above the calibration range in samples 00603/00605 T/TC, 

0 / B  630/00632 T/TC, and 00654/00655 T/TC These compounds are flaaaed with an 'E' 
on the report and should be considered estimates. Ekkene was founa?o have a satu- 
rated spectrum in these three samples, and the quantitations for benzene should there- 
fore be considered underestimates. 

Although 00600/00602 T/TC was analyzed a ainst the extended caliiration, 

All internal standard areas and surrogate standard percent recoveries were 
within criteria for the ma&. 

The laboratory blank VOSTBLK081193 T/TC anal zed along with the sam les 
was found to contain the target analytes meth lene chlori cy e and toluene at levels d o w  

methylene chloride, chloroform, toluene, m-/p-xylene, o-xylene, and styrene at levels 
below the quantitation limit. Although these compounds are so low as to be considered 
estimates, none of these com ounds should be considered native to the sam les unless 

acetone still exceeded the calibration limit in this samp f e. 

the quantitation limit The laboratory blank t: OST081393 T/TC was found to contain 

they are detected at levels at P east five times that found in the associated b larJl 
2 



TRIANGLE LABORATORIES OF RTP, INC 
CASE NARR4TIVE 

August 19,1993 
24685 

The four ketone analytes reported for the VOST samples are acetone, 2-t;r:arione, 
4-methyl-2-pentanone, and 2-hexanone. While these compounds are Method 8240 
Table 2 analytes, the are not addressed by Method 5040, and often experience erratic 

sidered semiquantitative. 
recoveries from VO J T. All ketone results for VOST matrices should therefore be con- 

SAMPLE CALCULATIONS: 

Response Factor (RF) = (area analvte) x lamt Is) 
(area E) x (amt analyte) 

Amount in ug = larea analvte in samuie) x (amt Is] 
(area E) x(avg i d  RF, 

Where: 

i d  = initial calibration 
c d  = continuing calibration 
E =internal standard 
amt IS = amount of internal standard = 0.25 u 
amt analyte i d  = amount of analyte in the icai = .1 to 1.0 ug 

For Triangle Laboratories of RTP, he, 

Report Preparation: 

A 

3 e n a  Armistead 
Report Preparation Chemist 

Quality Control: 

Amvw 
Report Preparation Chemist 

3 
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Tnmgic &ontor!ct of RTP. Inc. Sampic Filc: iK763 S m p l c  ID: OC 00602 T f K  KCi-VST-fil 
RPwnrc Fik: ICALFGPT 

Durham. NC 27713 Dace Analyzcd : 08/13/93 
(919) 544-5729 Dace Rcporud: 08/19/93 

Pmjcn Numbcr: 24685 

N ID: 63-178-112 

c , 801 Gpicoia Dr. 

1 Qwndution Redo Mechod 8240 

A m  RF RTISID Amounr 6dc Qlun FLAG 
ug &C 

1 Bromochloromethane 2070 5.42 1 

Chlammcrhvle 8212 0.915 1.41 1 
Vinyl Chloridc 
Bromomcchvlc 
chlomerhvlc 

Trichlomfluorom&c I 1,l-Dichbmerhcnc 

1 

I Cvbanedir*& Methylcnc chloride 

mrl l-Dichloroechene 
1 .I-Dichlomedumc 
&-I 2-Dichbroedrcnc 
I 

0 
1463 
571 

2196 
116 

0 
18582 
1032 

0 
0 

0 

1.025 0.00 1 

1.087 205 1 
0.828 218 1 
4.564 253 1 
2.000 3.16 1 

7.386 0.00 1 

0.188 3.35 1 

1.789 3.76 1 
2138 0.00 1 
3.654 0.00 1 
2145 0.00 1 

chl0mbbnn 0 4.743 0.00 1 

0 2457 0.00 1 ' I  1 J - D i d o r o c h e  
11256 

0 0.396 
1210 0.010 

0 0.889 
0 0.882 

178701 1.474 
0 0.574 
0 0.400 
0 0.687 
0 0.639 
0 0.533 
0 0262 
0 0.417 
0 0.188 

13444 
0 0.084 

118542 0.945 
0 0.440 
0 0.047 

10582 1.038 
6836 0.584 

53830 0.810 

6.68 
0.00 

525 
0.00 
0.00 
6.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
11.11 
0.00 
8.81 
0.00 
0.00 

11.15 
11.43 
11.61 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 

"3 
3 

I 
1.083 E 0.05 
0.002 ND 0.05 
0.163 D '0.05 
0.083 D 0.05 
0.058 D 0.05 
0.007 E 0.05 
0.001 ND 0.05 

11.932 E 0.05 
0.070 D 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
2688 E 0.05 
0.001 ND 0.05 
$001 ND 0.05 
2.693 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND .0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.004 ND 0.05 
2333 E 0.05 
0.001 ND 0.05 
0.008 ND 0.05 
0.190 D 0.05 
0218 D 0.05 
1236 D 0.10 



rnangle Lzbontorlu of RTP. Inc. Sample File: FK76j Sample ID: OC 00602 TiTC KCS.'IYi-?.: 

,.," 801 Capitol, ~ r .  Rcrponse File: ICVF6FT TLI ID: 68-178-112 

Durham. NC 2i713 

(919) 544-5729 

Dau .hdyled : 08/13/93 
Date fkpomd : 08/19/93 
Projm Nwnbcr: 24685 

, Quanutauon Reruls Mehod 8240 s 

Andv Arcl RF RTND Amount 6dc Quan F U G  
ug Limit 

0-xykne 16718 0.680. 12.40 3 0.457 D 0.05 - 
S V C  0 1.063 0.00 3 0.001 ND 0.05 - 
1.1,2,2-Temchloroecham 0 0.157 0.00 3 0.002 ND 0.05 - 

Area R€ RTISID Amount 6dc %REC 

~~ ~ 

5096 22.92 6.09 1 0268 D 107 
20352 1.441 6.08 2 0314 D 126 
17559 1206 8.71 3 0271 D 108 



Smplc  File: FK747 Sample ID: 00' '90605 T/TC KC?-'J'~T-?.I 
801 Capimla Dr. Rcsponsc Fiic: IGUF731 TLI ID: G8-178->/4 
Durham. NC 27713 Dace hnalyzcd : 0811 1/93 
(919) 544-5729 Dltc Reponed: 08/19/93 

Quanumion Rcruia Mcchod 8240 
Projccl Number: 24645 I 

Dibmmohlommedumc 
Bmmobrm 

'1 

I 
~~ 

Ara RF RTISID Amount 6dc Quan FIAG 
Ug Limit 

2293 
7665 

0 
3392 
1055 
6198 
25 1 

0 

7983 
6077 

0 
0 
0 
0 
0 

11513 
0 

1667 
0 
0 

254434 
0 
0 
0 
0 

0 

0.799 
1.025 
1 .086 
0.828 
4.564 
2.000 
7386 
0.20 1 
1.789 
2.138 
3.654 
2.145 
4.743 
2457 

0.396 
0.01 1 

0.889 
0.882 
1.503 
0.574 
0.400 
0.687 
0.639 
0.533 

0 0362 
0 0.417 
0 0.188 

Chlombmzcned, 13582 
4Mnhyl-2-pentanonc 0 0.084 

Toluene 219679 0.852 a Tcm~hlomcrhcnc 0 0.439 
ZHaunone 0 0.047 

19883 1.038 :Zen= 11921 0.584 
mJpXylenc 129055 0.792 

5.43 1 
1:40 1 
0.00 1 
204 1 
2.17 1 
253 1 
3.17 1 
0.00 1 
3.48 1 
3.77 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
6.69 2 
0.00 2 
5.32 2 
0.00 2 
0.00 2 
6.14 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

11.12 3 
0.00 3 
8.83 3 
0.00 3 
0.00 3 

11.16 3 
11.44 3 
11.69 3 

I 
1.046 E 0.05 
0.002 ND 0.05 
0340 D 0.05 
0.139 D 0.05 
0.148 D 0.05 
0.014 E 0.05 
0.001 ND 0.05 
4.329 E 0.05 
0370 D 0.05 
0.001 ND 0.05 

0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
3.292 E 0.05 
0.001 ND 0.05 

0.001 ND 0.05 
3.676 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.09 
0.001 ND 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.004 ND 0.05 
4.746 E 0.05 

0.001 ND 0.05 

0.008 ND 0.05 
0353 D 0.05 
0.376 D 0.05 
2999 E 0.10 



S m p i c  Fiic: F Z 4 i  S u n p i c  iD: O!T--:00605 T:TC KE-VST-ilI 
/ r"lnS[e Uoriroricr OF RT?. inc. 

801 Capitola Dr. Rcsponx File: IC'LF731 TU ID: 68-170--/4 

Durham, NC 27713 
(919) 544-5729 

Qmduuon ksultr Mechod 8240 

Dace Anal@ : 08/11/93 
Duc Rcponcd : 08/19/93 
Projm Number: 24685 

/ 
A m  RF RTISID Amount 6de Quan F U G  

Ug LimiI 

35760 0.680 1241 3 0.964 D 0.05 - 
0 1.063 0.00 3 0.001 ND 0.05 - 
0 0.157 0.00 3 0.002 ND 0.05 - 

A I U  RF RTISID Amount 6de %REC 

(4 

12-Dichloroechane-d, 7334 2292 6.11 1 0.349 D 140 
k l u c n e d  6 23054 1.441 6.11 2 0.347 D 139 
Tolucnc-d, 18255 1206 8.72 3 0279 D 112 

R 
8 
11 
11 
I' 
II 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



&&gk b n r o r i e s  of RTP. Inc. 

m(919) 544-5729 

fl Quanumion ksulrc Merhod 8240 

Sample Fiic: FKT4G Sampic ID: 0 0  90632 T/TC K G  ‘ST-R.1 
801 Capilola Dr. Rcrponrc File: ICUF731 TU I D  68-178-21/22 
D ~ h u n .  NC 27713 D m  Analyzed : 0811 1/93 

Due Reponcd : 08/19/93 
Pmjecr Number: 24685 

I“”” A m  

2533 
8915 

0 

4204 
1071 

’ 137 
186 

3290 
10585 

865 
0 
0 
0 
0 
0 

13179 
0 

2510 
0 
0 

247773 
0 
0 
0 
0 
0 

0 
0 
0 

15493 
0 

180306 
0 
0 

22596 
9445 

94254 

RF 

0.799 
1.025 
1.086 
0.828 
4.564 
2.000 
7.386 
OM1 
1.789 
2138 
3.654 
2.145 
4.743 
2.457 

0.396 
0.01 1 

0.889 
0.882 
1.503 
0.574 
0.400 
0.687 
0.639 
0.533 
0262 
0.417 
0.188 

0.084 
0.852 
0.439 
0.047 
1.038 
0.584 
0.792 

RT ISID Amount 6dc Quan 
ug Limir 

FLAG 

5.43 1 
1.40 1 
0.00 1 

2.05 1 
2.18 1 
254 1 
3.17 1 
3.30 1 

3.50 1 
3.77 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
6.70 2 
0.00 2 
532 2 
0.00 2 
0.00 2 
6.14 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

11.12 3 
0.00 3 
8.83 3 
0.00 3 
0.00 3 

11.17 3 
11.44 3 
11.69 3 

~ ~ _ _ _ _  

I 
1.101 E 0.05 
0.002 ND 0.05 
0.382 D 0.05 
0.128 D 0.05 
0.003 E 0.05 
0.009 E 0.05 
0.044 E 0.05 
5.197 E 0.05 
0.048 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
4329 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
3.127 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.004 ND 0.05 
3.415 E 0.05 
0.001 ND 0.05 
0.007 ND 0.05 

0.351 D 0.05 
0261 D 0.05 
1.920 D 0.10 



Arcl RF RTISID Amounr 6dc Quan FLAG 
u s  h i t  

- 0-Xylene 26288 0.680 12.41 3 0.624 D 0.05 

Styrene 0 1.063 0.00 3 0.001 ND 0.05 - 
1 .I ,22-Teuuhlorocrhane 0 0.157 0.00 3 0.002 ND 0.05 - 

1,2-Dichlomdune-d, 
&Ncned6 

Toluene-d, 

~~~ ~ 

6909 2292 6.12 1 0297 D 119 
23284 1.441 6.10 2 0.307 D 123 
20417 1206 8.73 3 0273 D 109 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 



1 riangic L i E m r i c x  oi RTP. Inc. Sampic Filc: € E 6 4  
Response iilc: ICUFGPT 801 Goitoil Dr. 

Durham. biC 2713 Dace Analyzed : 08/13/93 
(919) 5445729 Duc Reporrcd: 08/19/93 

Pmjcn Number: 24685 

S m p k  !D: OOC'';OOGj5 T;TC ICE-VST-R?. 
TLI ID: 68-1;- -3124 

c- 
a Quanuradon Results Mcrhod 8240 

fl AKU RF RTISID A m o u r  Codc Quan FLAG 
ug Limit 

1957 
6451 0.915 

0 1.025 
1366 1.087 
573 0.828 

2532 4.564 
114 2.000 

1609 7.386 
4763 0.188 
825 1.789 

0 2.138 
0 3.654 
0 2.145 
0 4.743 
0 2.457 

10748 
0 0.396 

741 0.010 
0 0.889 
0 0.882 

169550 1.474 
0 0.574 
0 0.400 
0 0.687 
0 0.639 
0 0.533 
0 0262 
0 0.417 
0 0.188 

11953 
0 0.084 

81719 0.945 
0 0.440 
0 0.047 

9299 1.038 
4111 0.584 

32264 0.810 

5.41 1 

1.40 1 
0.00 1 
203 1 
217 1 
252 1 
3.16 1 
329 1 
3.45 1 
3.76. 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
6.68 2 
0.00 2 
530 2 
0.00 2 
0.00 2 
6.12 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

11.10 3 
0.00 3 

0.00 3 
0.00 3 

11.15 3 
11.42 3 
11.66 3 

sa0 3 

I 
0.901 D 0.05 
0.002 ND 0.05 
0.161 D 0.05 
0.089 D 0.05 
0.071 D 0.05 
0.007 E 0.05 
0.028 E 0.05 
3.237 E 0.05 
0.059 D 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
1.724 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
2.675 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

0.001 ND 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.005 ND 0.05 
1.809 E 0.05 
0.001 ND 0.05 
0.009 ND 0.05 
0.187 D 0.05 
0.147 D 0.05 
0.833 D 0.10 



A r u  RF R I B I D  Amount 6dc Quan FIAG 

ug LLnic 
Anllylr 

0-xybnc 10280 0.680 12.39 3 0.316 D 0.05 - 
S v n c  0 1.063 0.00 3 0.001 ND 0.05 - 
1.1 W-Tcuxhloroerhule 0 0.157 0.00 3 0.003 ND 0.05 - 

AIU RF RTISID Amount 6dc %REC 

(4 

1 J-Dichloroerhulcd, 

Tolwncd, 
h - 4  

~~ 

4957 2292 6.09 1 0276 D 110 
19078 1.441 6.08 2 0.308 D 123 
15475 1.206 8.70 3 0.268 D 107 



m g i c  bborrrori:~ of R??. lnc. Sampic File: FKi6j Sunpic ID: 00651;0065j T.’TC KCS.VST-23 
801 capicoia Dr. Rcsponrc Filc: I W F G P T  TLI ID: 68-1; .I36 
D u ~ h m .  NC 2 7 1 3  
(919) 544-5729 

b. 
I Daw Andyrcd : 0811 3/93 

Date Rcporud : 08/19/93 
Project Numkr: 24685 I Qwuat ion  Rerulo Method 8240 

Aru RF RTISID Amounr 6ck Quan FlAG 
ug LLnir 

Bmmochlommcrhvrc 
Chlomm&c 
Vinyl Ulloridc 
Bmmomcrhanc 
Chloroerhane 

1937 
8333 

0 
1159 
675 

10883 
1778 
1731 
6352 
906 

0 
0 
0 
0 
0 

10234 
0 

697 
16072 

0 
162671 

0 

0 

0 
0 

0 

0 
0 

0 
12029 

0 

69201 
0 

0 

5485 
3861 

26026 

0.91 5 
1.025 
1.087 
0.828 
4.564 
2.000 
7.386 
0.188 
1.789 
2138 
3.654 
2.145 
4.743 
2.457 

0.396 
0.010 
0.889 
0.882 
1.474 
0.574 
0.400 
0.687 
0.639 
0.533 
0262 
0.417 
0.188 

0.084 

0.945 
0.440 
0.047 
1.038 
0.584 
0.810 

5.41 1 

1.41 1 

0.00 1 
2.04 1 
2.17 1 

253 1 
3.16 1 
329 1 
3.50 1 
3.76 I 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 

6.68 2 
0.00 2 
5.30 2 
s.68 2 
0.00 2 
6.12 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

11.09 3 
0.00 3 
8.80 3 
0.00 3 
0.00 3 

11.14 3 
11.42 3 
11.65 3 

I 
1.175 E 0.05 
0.003 ND 0.05 
0.138 D 0.05 
0.105 D 0.05 
0.308 D 0.05 
0.115 D 0.05 
0.030 E 0.05 
4361 E 0.05 
0.065 D 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

I 
0.001 0.05 
1.703 E 0.05 
0.442 D 0.05 
0.001 ND 0.05 
2696 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

0.001 ND 0.06 
0.002 ND 0.05 
0.001 ND 0.05 
0.003 ND 0.05 

I 
0.005 ND 0.05 
1.522 E 0.05 
0.001 ND 0.05 
0.009 ND 0.05 
0.110 D 0.05 

0.137 D 0.05 
0.668 D 0.10 



,,f&,,& Lbor-iroricr of RTP. Inc. 
801 Cipicola'Dr. Raponrc File: IWF6PT TU ID: 68-17c ,336 

(919) 544j729 Duc Reponed :08/19/93 

Quanuuuon k u l a  Mcrhod 8240 

Smplc File: FK76j Samplc !D: 001-'/006jj TiTC KCE-VST-U 

./' Durham. NC 27713 D~~ h d p d  : 0811 3/93 

Projen Number: 24685 

0.275 D 0.05 - 
0.001 ND 0.05 - 
0.003 ND 0.05 - 

8996 0.680 12.38 3 
0 1.063 0.00 3 
0 0.157 0.00 3 

S ~ g U c S V  A I U  RF RTISID Amount 6dc %REC 
(up) 

12-Diddoroehcd,  5251 2.292 6.09 1 0396 D 118 
Benzcne-d 6 18954 1 . 4 1  6.08 2 0.321 D 128 
Tolucned, 15388 1.206 8.70 3 0265 D 106 

111 

U 
0 
I 



~~ 

: n q l c  Lbonwrics of ?,TI'. Inc. S u n p i c  Filc: FKT45 Sm,pic ID: 00 '00656 TEC XCE-L'sT-lU 
801 Capicola Dr. 
D u r h .  NC 17713 
(919) 544-5729 

Raponrc File: ICUF73l 
Dace Analyzed : 0811 1193 
Duc Rcponcd : 08/19/93 
l'rojm Number: 24685 

TLI ID: 68-17b-,ilj8 
k. 
I 
I Qmriurion Ruulrr Method 8240 

Ara RF RTISID Amounc 6dc Qua FLAG I u8 Limit 

2580 
22723 

0 
5490 
1765 

16189 
3483 
3194 

26897 
3672 

0 
0 
0 
0 
0 

13187 
0 

1555 
30284 

0. 

234248 
0 
0 
0 

0 
0 

0 
0 
0 

1 5722 
0 

1620% 
0 
0 

13531 
9436 

70768 

5.43 1 
0.799 1.41 1 
1.025 0.00 1 
1.086 2.04 1 
0.828 218 1 

4.564 253 1 
ZOO0 3.17 1 
7.386 3.30 1 
0301 3.44 1 
1.789 3.n 1 
2.138 0.00 1 
3.654 0.00 1 
2.145 0.00 1 
4.743 0.00 1 
2.457 0.00 1 

6.70 2 
0.396 0.00 2 
0.011 529 2 
0.889 5.70 2 
0.882 0.00 2 
1.503 6.14 2 
0.574 0.00 2 
0.400 0.00 2 
0.687 0.00 2 
0.639 0.00 2 
0.533 0.00 2 
0162 0.00 2 
0.417 0.00 2 
0.188 0.00 2 

11.12 3 
0.084 0.00 3 
0.852 8.83 3 
0.439 0.00 3 
0.047 0.00 3 
1.038 11.17 3 
0.584 11.44 3 
0.792 11.69 3 

I 
2.755 E 0.05 
0.002 ND 0.05 
0.490 D 0.05 
0207 D 0.05 
0.344 D 0.05 
0.169 D 0.05 
0.042 E 0.05 

12.964 E 0.05 
0.199 D 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
2.681 E 0.05 
0.646 D 0.05 
0.001 ND 0.05 
2.955 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.004 ND 0.05 
3.024 E 0.05 
0.001 ND 0.05 
0.007 ND 0.05 
0207 D 0.05 
0.257 D 0.05 
1.421 D 0.10 

L 

- 



~~ 

,irimgic i;bonrorics oi RTP. !nc. 

Durham. NC 2713 
(919) 544-5729 

Sample File: i G 4 j  S m p i c  ID: 006WOOGjG Ti:: XCE-VST-G 
/'SO1 Capicola Dr. Rcsponsc File: 1C.U.Fijl TU ID: 68-li. , / j 8  

Dare hndyred : 08/11/93 
Dare Reported : 08/19/93 
ProJcct Gumber: 24685 4 

4 
4 

Qmduuon Rerulu Mechod 8240 

A&= A I U  RF RTISID Amount Code Qwn FL4G 
Ug . Limit 

- 0-Xylcnc 22394 0.680 12.41 3 0.524 D 0.05 
Scyrene 0 1.063 0.00 3 0.001 ND 0.05 - 
1 .I 23-TctnchlorocrAme 0 0.157 0.00 3 0.002 ND 0.05 - 

S u r m ~ S U m m v y  Area RF RTISID Amount 6dc %REC 

lJ-Di&roc&ned, 
&rurncds 
Tolucncd, 

6021 2.292 6.11 1 0255 D 102 
23069 1.441 6.09 2 0.304 D 122 
21263 1.206 8.72 3 0.280 D 112 

4 
[ 
I 
I. 
I 
I 

I 
I 
I 
I 
I 
I 



sic ~ - & , ~ ~ ~ ~ i c ~  oi RTP. !nc. S m p l c  Fiic: F G 4 3  
01 Gpi roh  Dr. Raponrc Filc: I W 7 j l  TU ID: VOT. YO81 193Tfl-C 

s u n p i c  iD: VOSTBLK081193 TlTC 

Durham, NC 27713 Dacehndyzcd:08/11!93 

(919) 544-5729 Dace Rcporud: 08/18/93 
Project Number: 24685 

Quurduuon RuulciMcrhod 8240 

h* A m  RF RTlSID Amounr 'Codc Qw FLAG 
I 
I. Yg Limit 

r 
0.001 ND 0.05 - 1 s-e 0 1.063 0.00 3 0.001 ND 0.05 - 

1.1.2.2-Temchlomcduurc 0 0.157 0.00 3 0.002 ND 0.05 - 

I S-wSumnY Alu RF RTISID Amounr 6dc %REC 

0 0.680 0.00 3 *XylcnC 

(4 

I l2-Di&mche-d, 4649 2292 6.09 1 0210 D 84 
20610 1.441 6.09 2 0274 D 110 
20295 1.206 8.71 3 0.292 D 117 



A i m g i c  Limntorics oi.XTP. I n r  Fvnplc File: F K 4 3  
801 Capicola Dr. Raponte File: IC&Li731 TU ID: vo~b- .~o81193T/TC 

Durham. NC 27713 
(919) 5465729 

Svnplc ID: 'gO'-?LKOSi i9j TiTC 

Duc Andiyrcd : 0811 1193 
Duc Rcponcd : 08/18/93 
Project Number: 24685 

Quanucarion Rcsulrr Method 8240 

Aru RF RTISID Aniounr 6dc Quan FIAG 
ug Limir 

Bromdommedunc 
Chloromcrhanc 
Vinyl Chloride 

Bmmomerhvlc 
Chlonwrhane 
Tridomfluoromedunc 
1.l-Dichlomrhcne 
G r b o n  disulfide 
A c c l o l l C  

Merhylene chloride 
mnrl2-Dichlomerhenc 
1.l-Dichlorocrtune 
&-I I-Dichlomccbenc 
ChlOrOfoOrm 

1.2-Dichloraduac 
1.4-DifluombcnzMc 
Vinyl aaw 

2-Buunonc 
1.1.1-Trichlonwchane 
Grbon d r i d e  
&IIMe 

Tridonwrhene 
1.2-Didompropane 
Bromodicbloromcrhane 

nans-13-Dichlompmpene 
1 . 1 2 - T r i c h l o A c  
Dibmmochloromedunc 
Bmmofom 
Chl o m benzc n e d , 
4-Merhyl-2-penunonc 
Toluene 
T'corshlo&e 
ZHaanone 
chlombcnrcnc 
Edrylbcnwne 
mJpXylcnc 

cis- 1 3 -  Dichlom pmpcnc 

2410 
0 
0 
0 
0 

0 
0 

0 

5.42 1 

0.799 0.00 1 

1.025 0.00 I 
1.086 0.00 1 
0.828 0.00 1 
4.564 0.00 1 

1000 0.00 1 

7.386 0.00 1 
0 0201 0.00 

182 1.789 3.76 
0 2.138 0.00 
0 3.654 0.00 
0 2.145 0.00 
0 4.743 0.00 
0 2457 0.00 

13056 6.69 2 
0 0.396 0.00 2 
0 0.011 0.00 2 
0 0.889 0.00 2 
0 0.882 0.00 2 
0 1.503 0.00 2 
0 0.574 0.00 2 
0 0.400 0.00 2 
0 '0.687 0.00 2 
0 0.639 0.00 2 
0 0.533 . 0.00 2 
0 0362 0.00 2 
0 0.417 0.00 2 
0 0.188 0.00 2 

14395 11.11 3 
0 0.084 0.00 3 

204 0.852 8.81 3 
0 0.439 0.00 3 
0 0.047 0.00 3 
0 1.038 0.00 3 
0 0.584 0.00 3 
0 0.792 . 0.00 3 

I 
0.003 ND 0.05 
0.002 ND 0.05 
0.002 ND 0.05 
0.003 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.010 ND 0.05 
0.011 E 0.05 

0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
0.035 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

0.001 ND 0.05 
0.001 ND 0.05 

0.001 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.004 ND 0.05 

0.004 E 0.05 
0.001 ND 0.05 
0.007 ND 0.05 
0,001 ND 0.05 

0.001 ND 0.05 
0.001 ND 0.10 

4 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
1 
I 
I 



rimngk L&onroria oi RTP. Inc. Sunpic File: FK7G2 
801 Capitola Dr. Rcrponrc File: ICALFGPT TU ID: VOS K081393Tfl-C 
Durhm. N C h 3  Duehalyred: 08/13/93 
(919) 5445729 Dxc Reponed: 08/18/93 

Sunpic  !D: VOST3Li<O8135 TTC 

PmJcn Number: 24685 
I 

I 

I Qwliurion Rcrulu Method 8240 

A I U  RF RTISID Amount 6dc Q..n FLAG 
ug Limic 

Bmmochlommechane 
Chloromethane 
Vinyl Chloride 
Bmmomcrhane 

I 
I Chlomedlane , Trichlomtluommcdunc 

1 .l-Dichlorocthcne 
Carbon disulfide 
Accrone 
Methylene chloride 
mnrl.2-Dichlomcdune 
l,l-Dichlo&e 
ds-13-Dichlomcthcnc 

2065 5.40 1 
0 0.915 0.00 1 
0 1.025 0.00 I 
0 1.087 0.00 1 
0 0.828 0.00 1 
0 4.564 0.00 1 
0 2.000 0.00 1 
0 7.386 0.00 1 
0 0.188 0.00 1 

128 1.789 3.75 1 
0 2.138 0.00 1 
0 3.654 0.00 1 

0 2.145 0.00 1 
331 4.743 5.55 1 

0 2.457 0.00 1 

11 175 6.67 2 
0 0.396 0.00 2 
0 0.010 0.00 2 
0 0.889 0.00 2 
0 0.882 0.00 2 
0 1.474 0.00 2 
0 0.574 0.00 2 
0 0.400 0.00 2 
0 0.647 0.00 2 
0 0.639 0.00 2 
0 0.533 0.00 2 
0 0162 0.00 2 
0 0.417 0.00 2 
0 0.188 0.00 2 

11745 11.08 3 
0 0.084 0.00 3 

183 0.945 8.79 3 
0 0.440 0.00 3 
0 0.047 0.00 3 
0 1.038 0.00 3 
0 0.584 0.00 3 

211 0.810 11.64 3 

I 
0.003 ND 
0.002 ND 
0.002 ND 
0.003 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.013 ND 
0.015 E 
0.001 ND 
0.001 ND 
0.001 ND 
0.008 E 
0.001 ND 

0.001 ND 
0.045 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.002 ND 
0.001 ND 
0.002 ND 

I 

I 
0.005 ND 
0.004 E 
0.001 ND 
0.009 ND 
0.001 ND 
0.001 ND 
0.006 E 

0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.10 

. -  



rxvlgie i;bonrorics oiRTP. !nc. S m p l c  filc: FK762 
Response File: I W F G P T  TU ID: VOS K081393TfK 
Dxc Analyzed : 0811 3/93 
Dare Reporred: 08/18/93 
P&I Number 24685 

S m p l c  !D: VOST3LK081 j9j TfTC 1- 

I 

801 Capimla Dr. 
Durham. NC 27713 1 (919) 5445729 

Q-ciuion Rcrulls Method 8240 

I 
Arca RF RTISID Amount bde Quan FIAG 

u% Limit 

2065 
0 
0 
0 
0 

0 
0 

0 

0 

228 
0 

0 
0 

33 1 
0 

11175 
0 
0 
0 
0 
0 

5.40 1 

0.915 0.00 1 

1.025 0.00 1 
1.087 0.00 1 
0.828 0.00 1 
4.564 0.00 1 
2.000 0.00 1 
7.386 0.00 1 

0.188 0.00 1 

1.789 3.75 1 

2.138 0.00 1 

3.654 0.00 1 

2.145 0.00 1 

4.743 5.55 1 
2.457 0.00 I 

6.67 2 
0.396 0.00 2 
0.010 0.00 2 
0.889 0.00 2 
0.882 0.00 2 
1.474 0.00 2 

0 0.574 
0 0.400 
0 0.687 
0 0.639 
0 0.533 
0 0262 
0 0.417 
0 0.188 

11745 
0 0.084 

183 0.945 
0 0.440 
0 0.047 
0 1.038 
0 0.584 

211 0.810 

0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

11.08 3 
0.00 3 
8.79 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
11:u 3 

I 
0.003 ND 0.05 
0.002 ND 0.05 
0.002 ND 0.05 
0.003 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.013 ND 0.05 
0.015 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.008 E 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
0.045 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.005 ND 0.05 
0.004 E 0.05 
0.001 ND 0.05 
0.009 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

0.006 E 0.10 

I 
I 
I 
‘I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
- 



-<riulglc L;bor;lroricr oi RTP. Inc. Sunpic Filc: FKiG2 
801 Capirolz Dr. Rcsponrc Filc: ICALFGPT T U  ID: VOS i(081393TfrC 
Durham. NC 27713 
(919) 544-5729 

Sample !D: VOST3LK081393 T:TC 

Due halyzed : 08/13/93 
D a ~ c  Rcponcd : 08/18/93 
Pmjm Numbcr: 24685 

I 
a 
a ' 

Quanutauon Ruuirr Method 8240 

Area RF RTEID Amount 6de Quan FLAG 
ug Limir 

Bromodommerhane l Chloromerhanc 

1 zg 
Trichlorofluoromedune 
1 .I-Dichlomrhcnc 
Carbon disulfide 
A m n e  
Mcrhylenc chioride 
mnrl t-Dichlorocrhenc 
1.l-DichIoroerhulc 
dr-1.2-Dichlorocrhcnc 
C h l O C O f o r n  
1.2-Dichlomdunc 
1.4-Difluombenzenc 
Xnyl accra~.~ 

2-Burulone 
l.l,l-TridJoroc&nc 

I 
I 
111 
1 
I 
I :needride 
t Tricfilomrhmc 

1.2-Didompropam 
Bromodichloromedunc 
dr-13-Dichlompropmc I ouu.l.5-Didoropmpene I l J m i r m d u n c  
Dibmmodrloromedunc 

Chlorobenzened, 
4-Merhyl-2-pcnunonc 
Toluene 
T d r O e d u n C  

II 
I 2-Hounonc 

2065 
0 0.915 
0 1.025 
0 1.087 
0 0.828 
0 4.564 
0 2.000 
0 7.386 
0 0.188 

223 1.789 
0 2.138 
0 3.654 
0 2.145 

331 4.743 
0 2.457 

. .  

11 175 
0 0.396 
0 0.010 
0 0.889 
0 0.882 
0 1.474 
0 0.574 
0 0.400 
0 0.687 
0 0.639 
0 0.533 
0 0262 
0 0.417 
0 0.188 

11745 
0 0.084 

183 0.945 
0 0.440 
0 0.047 
0 1.038 
0 0.584 

211 0.810 

5.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3.75 
0:00 
0.00 
0.00 

5.55 
0.00 

6.67 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

1 1 .os 
0.00 
8.79 
0.00 
0.00 
0.00 
0.00 

11.64 

I 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
,2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 

I 
0.003 ND 0.05 
0.002 ND 0.05 
0.002 ND 0.05 
0.003 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 

0.013 ND 0.05 
0.015 E 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.008 E 0.05 
0.001 ND 0.05 

I 
0.001 ND 0.05 
0.045 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 
0.001 ND 0.05 
0.002 ND 0.05 

I 
0.005 ND 0.05 
0.004 E 0.05 
0.001 ND 0.05 
0.009 ND 0.05 
0.001 ND 0.05 
0.001 ND 0.05 
0.006 E 0.10 



.&,,,c;c ihborxories or - R -7 i . . .nc. : j m p i c  iiic: FKT62 

Rcrpoorc File: ICUF6PT TL! ID: VCST- YO81 j93T/TC 
Due halylcd : 08\13/93 
Dace Fkpomcd : 08/18/93 
Projm Number: 24685 

jar,+ !E: VOSi3iKOBi39j  ;FTC 

801 Cipiroln Dr. 
Durham. NC 27713 
(919) 5445729 

Quurtirarion Rcrulrr Mcchod 8240 

A r a  RF RTISID’ Amount 6dc Quan FIAG 
ug Limit 

130 0.680 1237 3 0.004 E 0.05 - 
473 1.063 1241 3 0.009 E 0.05 - 

0 0.157 0.00 3 0.003 N D  0.05 - 

12-Dichlomdunc4, 
&nunc-d6 
Tolucncd, 

4121 2.292 6.07 1 0218 D 87 
16426 1.441 6.07 2 0255 D 102 
16561 1206 8.69 3 0292 D 117 

I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
E 
I. 
I: 
I 



APPENDIX D.3.5 

EPA METHOD 0010 SVOC LABORATORY DATA 
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ETS, Inc. 

Silica Gel Weights 
GRAVIMETRIC LABORATORY DATA 

Report Prepared on: 08/03/93 

Tare Weight (g) Final Weight (g) 

I 
I 

Page 1 

Description 

.................... 
Light orange/teal 

~ - ~~ 

, I: 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
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CASE NARRATIVE 
Triangle Laboratories of RV, Inc v 

801 Capitola Dr. 
Durham, N.C 27713 
PHONE (919) 544-5729 

FAX: (919) 544-5491 

DATE: August 16,1993 

CLIENT P.O. NO: 4371 

TLI NO. 24684 

OBJE- Analysis of four MM5 train samples for the Method 8270 Table 2 list of 
semivolafile compounds. 

METHOD 

The MM5 train sam le extractions and GC/MS analyses are based on the guide- 
lines of Method 8270. The RAD traps were prespiked with 100 micrograms of ter- 
phenyl$ prior to sampling. The XAD, filter, and rinse portions of the samples were 
s iked wdh 100 u of surro ate standards phenol-d, 2,4,6-tribromo henol, and 1,4- 

ride. The im inger r m e s  yere spiked with 100 ug of surrogate standard anthracene- 

$&acted with methylene choride usins separatory funnel. e extracts were com- 
bined and brought to a volume of 1 m 

d%romobenzene-s4 .befoe % .  emg SoxNet exeacted for 16 hours wizmethylene chlo- 

l,3,5-hi 511 orobenzene- , nitrobenzene-d, and 2-fluorobi henyl before being & 
ter. 

The internal standards 1,4-dichlorobenzene-d,, naphthalene-d,, phenanthrene- 
4 chrysene-d,,, and perylene-d were added tu the extracts such that the f ina l  inter- 
nastandard concentration was 48ug/mLimmediately prior to analysis by G U M S .  

The G U M S  analysis conditions are listed below: 

GC CONDlTIONS: 
Column: 
Program: ‘ 35 C, ramp 12C/min to 285C, hold 

Carrier Gas: Helium 

J&W DB5-625,30m x 32mm x lu film 

for 2min, ramp at 8.5C/min to 315C 
hold for 13 nun. 

MS CONDITIONS: 
lnstnunent 
scan: 35-550 amu at 1.67s/scan 
Interface: Capillary, 25OC 

HP MSD, Chemsystem and Target data systems 

- 
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Triangle Laboratories of RIP 
Case Narrative 

August 16,1993 
24684 

REPORT 

chain of custody, TLI chain of custody sheets, wet laborat03 extradon information 
sheets, analyst worksheets, run logs and tracking forms. 
calibration data is located behind the samples in the back of the data package. Please 
find at the rear of this case narrative a project summary. The project summ%F the 
amounts of the analyte detected in the samples, and the estimated detection t in 
parentheses for the samples in whch the analyte was not found. 

and specira of detected com ounds. The quantitation report headers list the sample and 
calibration file names. The C E  ent sample name, TLI identification number, dilution 
factor, TL.1 project number, date of report, and analysis date are also listed in the quanti- 
tation report header. The raw responses and retenhon time values found on the uanti 
tation report are from the interim report located behind the uantitation report. h e  - 
response factor (RF) is from the continuin calibration. The 8 ID is the internal standard 
identifier. Those com ounds matched to Senanthrene-d,, for example, are flagged 
,with ISID number 4. E ompounds flagge % .  with an 'I' are mternal standards. If the inter- 
nal standard area is above or below quality control criteria a fla of "H" or "L" will 
appear in the right hand margin next to the internal standard. T a e quantitations for the 
target compounds and surrogate standards are reported in units of micrograms (u ) 
Some exam le calculations are listed below in the Sam le Calculations section of 4 ,  e 
narrative. f t h e  target compound is detected, a code of%)" is reported. If the target 
compound is detected but the amount is below the quantitation limit or over the cali- 
brahon range, a code of "+or estimated is reported. If the tar et compound is not 
detected, a code of "ND" is reported. The estimated detection L ts reported for target 
compounds that are not detected are calculated using a n  area of 100 counts. 

ion chromatograms. Labeled internal dnd surrogate stan s ards present in g e  sample 

ference between tu e brary spechim and the back ound subtracted specbun. Ex- 

Enclosed with the case narrative are the client request for analysis sheet and 

mhal and conhuing 

The data are reported as quantitation reports, chromatograms, interim reports, 

Immediately following the sample report are two ages which com rise the total 

have their identifications and retention time printed above ther peak on the chromato- 
grams. On the interim report a ($) is indicative of a surrogate standard and a (*) repre- 
sents an i n t e d  standard. The interim report from the instrument is followed by the 
target spectra of the detected compounds. Four spectral plots are included for each 
compound a raw spectrum of the peak, a background subtracted version of the same 
spectrum, a librar s ectrum of the compound, and a plot showing the percent dif- 

tracted ion cutrent promes are plotted on the right- and side of the page showing the 
quantitation mass and one or two other prominent ions known to be present in the 
target compound as they appearin the sample peak. 

RESULTS 

Please note that the sample names which a pear on the quantitation report, the 
names used on the ETS field sample log, are not Jose used for the samples throughout 
the extraction process nor analysis of the sam les The difference is due to the necessity 
of keeping the parts of the train separate to dsbw o r  proper extraction of the samples. 

The front and back half rinses for sam ies KCE-OlO-R1 and KCE-010-E.,became 
aqueous during the extraction rocedure an c r  were therefore added and extracted with 
the impinger water portion of &e sample train. 

a '  

2 

- 
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It 

%an le Laboratories of RIP 
Case a arrative 

August 16,1993 
14684 

RESULTS 

Per the client’s request dilutions were performed on the Sam les in order for the 

fjtes were within the calibration ran e in the diluted ana&& of the samples, although 
a few low level analytes wre lost in t i e  dilution. 

target anal tes to be within the calibration ran e of the i n s m e n t .  $ or all the samples 
lease fin cy both an undiluted analysis and a d5 uted anal sis All detected target ana- 

All internal standard areas and surrogate standard ercent recoveries were 

f within Method 8270 criteria for the samples and method b P ‘  ank with the followin 

KC 2 -010 - :  R1 (undluted), K02-010-RO (1:2), K&-OlO-R2 (1:2), KCE-010-R3 (1:4), SBLK 
exce tions surrogate standard 2,4,6-hibromo henol was extremely low in samp es 

080593, and was not detected at all in sample KCE-010-R1 (1:4). 

The method blank, SBLK 072393, was found to contain naphthalene at a level 
below the quantitation limit and di-n-butylphthalate and bis(2-Ethylhexy1)phthalate 
within the calibration range. Naphthalene is a common XAD contaminate and although 
estimated should not be considered as native to the samples unless found at a level at 
least five times that of the associated blank. 

All holding times from sampling to extraction and extraction to analysis were 
met. 

% 
SAMPLE CALCULATIONS: 

Response Factor, RF: 
RF= &ea X x Amount Int Std) 

(Area Int Std x Amount X) 

Amount in samples: 
Amount, ug = (Area X x Amt Int Std x DF) I 

(Area Int Std x R f  X) 

where: 
X = Analyte 
Int Std = internal standard 
Amt Int Std =*amount of internal standard = 40 ug 
RF X = response factor of X from conhuing calibration 
DF = dilubon factor 

For Triangle Laboratories, Inc., 

Report Generation Quality Control 

Amy WAl 
Report Preparation Chemist 

3 

Nancy Brag 
Air Quality L o r  Project Manager 



Triangle Laboratories of RTP 
Project Summary for Project 24684 

i 

1 Filename ZD926 ZD930 zD929 ZD935 ZW28 
C h n t  Id: KCE-OlO-RO KCE-OIO-RO KCE-OlO-Rl KCE-010-R1 KCE-OlO-R2 

UNk ug ug ug ug II a u g c l . 4 )  

Phenol 
bis(Z€hIoroethyl)ether 
2-Chlorophenol 
1j:Dichlorobenzene 
1,4-Dichlorobenrene 
l)-Dichiorobenz&e 
Z~~xybis(1Chloropropane) 
Benzyl alcohol 
2-methyl phenol 
3/4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2Chloroethoxy)methane 
Benzoic acid 
2.4-Dichlo~ophenol 
1,U-TrichIorobenrene 
Naphthalene 
4-Chioroaniline 
Hexachlorobuiadiene 
4-Olloro-3-methylphenol 
2-Methylnaphttralene 
Hexachiorocydopentadene 
2,4,6-Trichlorophenol 
2,45-Trichlorophenoi' 
Z-Chloronaphthalene 
?-Nitroaniline 
Dimethviphthalate 
2.6-Dinieotuluene 
t.4-Dinitrotoiuene 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2.4-Dinikophenol 
4-Nitrophenol 
Dienzofuran 

6.46 
(2.69) 
(2.11) 
(1.97) 
(1.96) 
(2.08) 
(233) 
(425) 
(2.83) 
(2.73) 
(4.26) 
(437) 
(2.66) 
(1.42) 

'.(3.91) 

(2.60) 
cz.w 
25.16 
(2.91) 
(257) 

(2.12) 
(4.44) 
(2.92) 
(1.45) 
(5.01) 
(4.18) 
(38484) 
(1.47) 
(4.91) 
(1.14) 
(4.70) 
(2.78) 

50.42 

( O W  
(3.63) 

(727) 

(0.99) 

(1.49) 

(4.91) 

(557) 
(7.44) 
(5.83) 
(5.46) 
(5.42) 
(5.75) 
(6.45) 

(11.75) 
(7.82) 
(756) 

(11.79) 
(12.09) 
(7.07) 
70.49 

(10.40) 
(6.90) 
(5.98) 

27750 
(7.72) 
(6.W 
4535 
(5.62) 

(1 1.80) 
(7.75) 

227 
(1330) 
(11.11) 
(1020) 
(3.91) 

(13.05) 
(3.04) 

(12.49) 
(739) 
(226) 
(9.65) 
(3.97) 

(1930) 
(13.05) 
(2.62) 

66.05 
(2.6) 
(2.08) 
(1.95) 

5.19 
(2i0.5) 
(230) 
(4.19) 
(2.79) 
(2.70) 
(420) 
(431) 
(2.46) 
(131) 
(3.62) 
(240) 
(2.W 

236.27 
(2.68) 
(238) 
26.13 
(1.96) 
(4.10) 
(2.69) 

3.99 
(458) 
(383) 
(351) 
(135) 
(4.49) 
(1.05) 
(430) 
(255) 
(0.78) 
(332) 
(137) 
(6.65) 
(4.49) 

052 

pmisum "4.0 
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Triangle Laboratories of RTP 
Project Summary for Project 246M 

Filename ZW26 ZW30 ZD929 ZD935 ZW28 
Client Id. KCE-010-RO KCE-010-RO KCE-010-Rl KCE-010-Rl KCE-010-RZ 

ug 
L l . 2 )  11:41 

uN6 ug ug ug % 

I 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
4 - N i t r d i n e  
4,6-6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromopheny l-pheny lether 
Hexachlorobenzene 

I 
a Pentachlorophenol 

Butylbenzyl phthalate 
33’-Dichlorobenzidine 
bis(2-Ethyhexyl)phthalate 
w a ) a n t h r a c e n e  

Di-n-ctylphthalate 
Benzo@)fluoranthene L Berw(k)fluoranthene 

Dibenz(a,h)anthracene 

(1.87) 
(5.11) 
(2.28) 
(5.05) 
(9.95) 
(3.79) 
(8.96) 
(6.66) 
(8.43) 
(1.49) 
(159 

222.49 
(1.07) 
(0.78) 
(139) 
(255) 

100.91 
(0.94) 
(1.02) 
(0.79) 
(1.11) , 
(1.11) 

(1.W 
(1.29) 
(1.18) 

(1.13) 

6;2l 
(2.48) 
(1.11) 
(2.45) 
(3.76) 
(1.43) 
(338) 
(259) 
(3.18) 
(056) 
( O W  
93.91 
(0.40) 
(02) 

3.99 
(1.13) 
,23.13 
(0.41) 
(0.45) 
42.99 
(0.48) 
(0.48) 
(0.49) 
(0.43) 
(056) 
(051) 

(258) 
(7.06) 
(3.15) 
(6.98) 

(12.15) 
(4.63) 

(10.93) 
(837) 

(10.29) 
(1.82) 
(1.95) 
54.97 
(131) 
(0.94) 
(1.68) 
(3.09) 
10.68 
(1.13) 
( 1 3 )  
15.96 
( 1 3 )  
(1.23 
(1271 
(1.13) 
(1.45) 
(133) 

350 
(2.43) 
(1.09) 
(240) 
(439) 
(1.67) 
(3.95) 
(3.02) 
(3.72) 
131 

(0.70) 
6130 
(0.47) 
(037) 

1.55 
(122) 

260.19 
(0.45) 
( O W  
16.78 
(0.48) 
(0.48) 
(0.49) 
(0.43 
(0f51 
(051) 

Pare 2 R o i b  v4.0 



Triansle Laboratories of RTP 
Project Summary for Project 24684 

Filename : z m 3 3  ZW27 zD934 ZD925 
Client Id: KG-OlO-RZ KCE-OIC-R3 KCE$lC-.P3 SBLK 08059 
Unifs : UP Uk? UE UR 

(i:U 1I:LCJ 

Phenol 
bis(2Chloroethyl)ether 
2-ChIorophenol 
13-Dichlorobenzene 
1.4-Dichlorobenzene 
12-Dichlorobenzene 
22’-oxybis( l-ChIoropropane) 
Benzyl alcohol 
2-Methylphenol 
3/4-Methylphenol 
N-Nitrosc-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-DmethyIphenol 
bis(2Chloroethoxy)methane 
Benzoic acid 
2,4-DichIorophenol 
12.4-Trichlorobenzene 
Naphthalene 
4-ChlOrOanfie 
Hexachlorobutadiene 
4-Chioro-3-rnethylphenol 
2-Methylnaphthalene 
Hexachlorocydopentadiene 
ZA,&Trichlorophenol’ 
2,4,5Trichlorophenol 
2Chioronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
2,6-Dinikotoluene 
2,4-Dinit~otoluene 
Acenaphthylene 
>Nitroaniline 
Acenaphthene 

4-Nitrophenol 
Dibenzoiuran 

ZA-DinitrOphenOl 

(3.645) 
(4.88) 
(3.82) 
(358) 
(356) 
(3.77) 
(423) 
(7.71) 
(5.13) 
(4.96) 
(7.73) 
(7.93) 
(4.69) 
(2.50) 

%. (6.89) 
<458)- 
(3.96) 

261.41 
(5.12) 
(453) 
12.74 
(3.73) 
(7.82) 
(5.14) 

156 
(8.93) 
(7.46) 
(6.85) 
(2.62) 
(8.76) 
(2.04) 
(839) 
(4.96) 

(6.48) 
(2.66) 

(12.95) 
(8.76) 
(1.76) 

(152) 

8337 (7.23) 
(2.77) (9.61) 
(2.17) (756) 
(2.03) (7.08) 

6.16 (7.03) 
(2.14) (7.46) 
(2.40) (8%) 
(437) (1524) 
(2.91) (10.14) 
(2.81) (931) 
(438) (15.29) 
(450) (15.68) 
(2.W (9.W 
(1.42) (480) 
(3.91) (1323) 
(2.60) (8.78) 
(225) (7.60) 

65734 52635 

(2.57) (8.70) 
55.73 51.49 
(2.U) (7.15) 
(4.44) (15.01) 
(2.91) (985) 

3.87 3.22 

(4.09) (1439) 

(2.90) (9.82) 

(4.89) (1723) 

(3.75) (1321) 
(1.44) 6.W 
(4 80) (16.90) 
(1.12) (3.93) 
(4.60) (16.18) 
(2.72) (9.57 

2.79 (292) 
(355) (1249) 
(1.46) (5.14) 
(7.10) (24.99) 
(4.80) (16.90) 
(0.96) 639)  

(2.17) 
(2.90) 

(2.13) 
(227) 

(2.11) 

(251) 
(458) 
(3.05) 
(2.95) 
(459) 

(2.78) 
(1.48) 

(4.09) 

(235) 
(3.78) 
(3.03) 
(2.69) 

5.49 
(221) 
(4.64) 
(3.04) 
(151) 
(5.12) 
(428) 
(3.93) 
(150) 

(2.24) 

(4.71) 

(2.71) 

(5.02) 
(1.17) 
(4.81) 
(2.85) 

(3.71) 
(153) 
(7.43) 
(5.02) 
(1.01) 

(0.87) 

C-Esdmated Detection limit Page 5 P r o i S w  v4.0 
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Triangle Laboratories of RTP 
Project Summary for Project 24684 

Filename : zD933 ZD927 ZD934 ZD92.5 
Client Id: KC€-OlO-R2 KCE-OlO-IU KCE-ODR3 SBLK 08059 
Units : ug ug ug ug 

1\'.2) (I'.'tl I 
I Diethylphthalate 

eChloropheny1-phenylether ~. 
Fluorene 
&Nitroaniline 
4,6-Dinitro-2-methylphenoi a N-Nitmsodiphenylanune 
4-Bromopheny l-phen ylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Ruoranthene 

Butylbenzylphthalate 
33'-Dichlombenzidine 
bis(2-Ethylhexy1)phthalate 
Bena$a)anthracene 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Indene( 1.23-cd)pyrene 
Dibenz(a,h)anthracene 

I 

Benzdghdperylene 

I 
. 

(1.73) 
(4.74) 
(2.12) 
(4.68) 
(8.75) 
(333) 
(7.87) 
(6.03) 
(7.41) 
(131) 
(1.40) 
32.02 
(0.94) 
(0.68) 

'S1.W 
(224) 
139.40 
(0.82) 
(0.89) 
(0.68) 
(0.96) 
(0.96) 
(0.98) 
(0.86) 
(1.11) 
(1.02) 

(334) 
(9.15) 
(4.08) 
(9.01) 
(16.88) 
(6.43) 
(15.19) 
(11.63) 
(1430) 
(253) 
(2.70) 
47.77 
(1.82) 
(130) 
(234) 
(429) 
26200 
(157) 

(132) 
(186) 
(185) 
(1.89) 
(1.67) 
(2.16) 
(1.98) 

(1.71) 

(0.99) 
(2.72) 
(121) 
(2.69) 
(553) 
(2.11) 
(4.97) 
(3.81) 
(4.68) 
( O W  
(0.89) 
6235 
(059) 
(051) 
(0.92) 
(1.69) 
25.40 
(0.62) 
(0.67) 
(051) 
(0.Z) 

(0.72) 
(0.74) 
(0.65) 
(0.W 
(0.77) 

I 
a @Estimated Dmction Page 4 P m i h r m  v4.0 



ETS. rNc. 
.proudly serving i n d u q  and goucmmcni sincc 1973. Providing: Toxic Enlssion Measurement 81 Convol 

A subsidian o j  ETS Inrernarional, Inc. 

August 2 ,  1993 

Mr. Bill Hurst 
Triangle Laboratories of RTP, Inc. 
801 Capitola Drive 
Durham, NC 27713 

Dear Mr. Hurst, 

Accompanying this letter are two coolers and one box of Method 0010 
and 0030 sampling train components f o r  analysis, plus six ( 6 )  extra 
unused X A D  traps and seven (7) 0030 VOST tube sets for Triangle to 
keep for ETS, Inc. for use at a later date. 

Each Method 0010 sampling train consists of one (1) filter, one (1) 
sorbent (XAD)  trap, one (1) probe wash/rinse (aqueous sample) and 
one (1) impinger catch/rinse (aqueous sample). Each 0030 sampling 
train consists 0fi.si.x ( 6 )  sets of Tenax and Charcoal Tubes; please 
note only ONE set per train will be analyzed at this time, as noted 
on the field log., Please store the remainder of 0030 samples we 
are returning - we will notify you of any further analysis if 
necessary. The 0030 blank train consists of only one set of Tenax 
and Charcoal tubes. 

A field sample log is included which lists each method sample types 
and identification numbers for each: please note highlighted 
samples ONLY for analysis at this time. Please analyze Method 0010 
according to Method 8270, Table 2, SW-846 Semi-volatiles and 
analyze Method 0030 according to Method 8240, Table 2, SW-846 
Volatiles. 

Attached please find a copy of ETS, Inc. purchase order 
information, analysis requirements €or each method and a copy of 
Triangle L a b s  price quote for analysis, as per Deborah Hage. A 
turnaround time of 21 calendar days is appreciated. Please contact 
Project Manager Ken Appel, Field Services Manager Andy Hetz, Terry 
Williamson or me if you have any questions. . 

ETS, Inc. 

/ P a  
Enclosure ( s  ) 
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: Receiving Resartr: 





11 
/ TRIANGLE SBORATORIES OF kT?, INC. 

ic AIR QUALITY PREP-TION WORK ORDER FORM 
(TLI k 

I 

PLc45I RETLW THIS FORM WITH THE SAMPLES AFTER THE SAMPLING SESSION 

' .  TLI. INFORWATION SECTION 

Gl>&'1 

Reference No: Order 'Date: 

customer ID: d Product Manager: 
P.o. Number: r ? 7 1  

/IType & NO. of Traps: 10 XAD PUF QA/W FILTER 
Petri dishes seperaze: yes / no 

SAMPLE HISTORY XAD Resin Barch No.: 7 2 
Preparer > Screen Required: 
# of Blanks c;' > PUF's Shipped in: 
Fortification: XAD: yes / no PUF: yes / no 

Spiker/Observer: (D) 

PUF > Sandwich wlth 2 ?sin: yes / no 

Spiking Date : (D) 
Spiking Sln ID: (D) O L  
Nominal con. : (D) ng/pl 

% 
Nature & Amount of Surrogates: 

37C14-2,3,7,8 - '  TCDD -ng 
13C12-2,3,4,7,8 - 'PeCDF -ng HR-DCB: 13C12-3,3:5,5 T-PCB -ng 

13ci2-1,2,3,4,7,8 - HXCDF -ng 13C12-3;3;4,4;5 ?e?CB -ng 
13C12-1,2,3,4,7,8 - HxCDD -ng 13C12-2,2:3,4,4;5 HxPCB -ng 

113C12-1,2,3,4,7,8,9 - HpCDF -ng 13C12-2,2;3,3:5,5;6,6 0-PCB -ng 

i Other: 

Special Instructions: 
r I 

Ship to the a 

Mailing Adaress: 

(street address ) 

Air Bill No.: 

c I Date : id- 
Selections circled by: CLIENT INFORMATION SECTION 

circle requested analysis 
I 

i EX5 Front h Back Halves (poo1ed):yes / no PUF h Filter Pooled: yes / no 
M23 Toluene Analysis (separate): yes / no 

Mono through Octachlorinated: yes / no ESL: yes / no 
Tri through Dctachlorinatec: yes / no P>H : yes / no 
Tetra throuqa Octachlorinatzd: yes / no ? A m :  yes / no 
Confirmation of ~.~.?,~-TcDF: yes / no PC3 : yes / no 
<Toxicity Equivalency Faczor: yes / no DCBH : yes / no 

PCDD / PCDF ORGANICS 



I 

1. Ssnd t h i s  quota w/samples. 
2 .  Re-ext rac t ions  o r  D i l u t i o n 6  due t a  mazrix 

problems w i i l  have addizional 5 i l l i n q .  
C l i enz  w i l l  be no;i:led. 

3. ?ament T e r n s . -  NET 30  Days m 

. . . . . . .  Shipping  Address ....... 
(No PO Box) 

1401 I?VNICIPAL DRIVE 
XOANOXE, VA 24012 I 

I 
ml3ZFERENCE NO. : 0300000767 I ...... ?-chase Order No.. .. . . . ! 

Starc Date: 0 6 / 0 1 / 5 3  
Frequency: 
T u r n - L x o u n a i a y s  
Kinixum irmounz Need d: 3 i 
?ereen-, Moistare/Lipids: yes J no I 
: Grinc 

' I .  a Tandem VOST : yes no, 

# Matrix 

22 VOSTFRZ? 

19 VOST ~ 

6 XAD S E P  

4 m5 

i 

L e g i s l a t i o n  

rn'u..Y sis ??.ICs 
Xnaiyeis/Methoa U n i t  T a t 2 1  

SQ2101 45.00 990.00 
C L W / P A C <  (NO S 2 I E )  
a o o i o i  232.50 4417.50 ~ 

8 2 4 0  (TABLE 2 ) Z i  
660.02 32006: 

C01361 571.25 1465.00 
6270 (TABLZ 2 ) r C L  

110.00  
cL-~/??.cx',sPsxE (0TUa . s )  

GXLXD TOT& 7 5 5 2 . 5 0  
?XOdTECT ONLY ! 





O K L  Sample Extraction and Cleanup Tracking Form 
iM5 Single  Analysis 
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S E M I V O L A T  L E  GC/MS TRAC ING FORM 

I P r o J e c t  D :  a q ~ 8 4  

@ PUF Water Soil O t h e r  a 625 CLP 

TCLP 6 2 5  CLP CAA/PAP.. PAH CE/CP Other 

p': ICAL 

i I i j 
i j i 

j i 
!! I 

i : 
! $ 

! 
i i 

I j! 

i 
i 
j 

. 





riangic LaburicoricI oi3TP. Inc. Smeic  i i l c :  Z!32G Sample !D: K;C!--OIU-RU 

Rcrponre Filc: ZD923 Sample iD: 
c1- . 
I 
I 

801 Capitola Dr. 
Durham. NC 2 7 1 3  Duc .4ndyred : 08/09/93 TLJ ID: 68-li74A-E) 
(919) 544-5729 Daw ?.cpomd : 08/16/93 Dilution Factor: 1.00 

Pijcct Numbcr: 24684 
Quantiution Ruulrr Merhod 827o-TB2 

A m  RF RTISID Amounr 6dc Quan FLAG I ug Limit 

Nimanilinc 

Lb-Diniuotolumc 

l.I(-DichIorokn~nc-d, I Phenol 
bir(2-ChlorocchyC)cchehcr 
ZChlomphenol 
1.3-Dichlombcnzcnc 
1.4-Dichlorobenzene 
12-Dichlomben+cne 
23'-0xybii( 1 -Chloropm pane) 
Benzyl alcohol 
2-Methylphenol 
3/4Mcthylphcnol 
N-Nirroro-di-n-propylminc 

Naphchalcnc-d, 
Nitrobenzene 
hphorone 
>Nitrophenol 
2.4Dimcchylphenol I bi(2-Chiorocchoxy)mcrfunce 
& w i c  xcid 
L4Dichlorophcnol 
12.4Trichlomberucnc 
Naphthalcnc 
rl-Chlomaniline 
HcrYhlombundiene 
rl-Chloro-?--mnhylphenoI 

1583 
320 

0 
0 
0 
0 
0 
0 

0 

0 

0 

0 
0 

4666 
0 
0 
0 
0 
0 

695 
0 
0 

5722 
0 
0 
0 
0 

2584 
0 

0 
0 

0 
0 
0 

0 

0 

0 

1254 
0.940 
1.199 
1380 
1389 
1215 
1.084 
0.595 
0.894 
0.924 
0.593 
0.578 

0.322 
0.604' 
0219 
0.330 
0.38 1 
0.237 
0.295 
0333 
0.973 
0.405 
0.193 
0294 
0.592 

0.309 
0.370 
0.403 
1.052 
0.315 
1354 
0.329 
0.556 
1.821 

9.80 
9.10 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

12.32 
0.00 
0.00 

0.00 

0.00 
0.00 

11.74 
0.00 
0.00 

12.37 
0.00 
0.00 
0.00 
0.00 

15.94 
0.00- 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1 I 
1 6.46 E 10 - 
1 169  ND 10 - 
1 211 ND 10 - 
1 1.97 ND le - 
1 1.96 ND 10 - 
1 208 ND 10 - 
1 233 ND 10 - 
1 4.25 ND 10 - 
1 283 ND 10 - 
1 273 ND 10 - 
I 4.26 ND 10 - 
1 4.37 ND 10 - 
2 I 
2 266 ND 10 - 
2 1.42 ND 10 - 
2 3.91 ND 10 - 
2 260 ND 10 - 
2 125 ND 10 - 
2 25.16 D 10 - 
2 291 ND 10 - 
2 257 ND 10 - 
2 50.42 D 10 - 
2 212 ND 10 - 
2 4.44 ND 10 - 
2 292 ND 10 - 
2 1.45 ND 10 - 
3 I 
3 5.01 ND 10 - 
3 4.18 ND ' 10 - 
3 3.84 ND 10 - 
3 1.47 ND 10 - 
3 4.91 ND 10 - 
3 4.70 ND 10 - 
3 - 278 ND 10 - 
3 0.85 ND 10 - 

3 1.14 ND 10 - 



~ ~~ 

S m p i c  %e: Z3.726 SUnFic iD: KCi-OiO-RU . -  
j r iane{e iibonrorics or R I P .  Inc. 

Durham. NC 2Zr13 Dare h a i y u d  : 08/09/93 TLI ID: 68- l774A-E)  
(919) 544-5729 Dace Reported : 08\16/93 Dilution Flcror: 1.00 

801 Capiroia Dr. Rcsponrc File: ZD923 S m p i c  ID: 

Projecr Number: 24684 

i 
Qumriution Rcrulu iMerhod 8270-TB2 

A I U  RF RTISID Amounr Code Qun FIAG 
ug Limit 

3-Nimailine 
Acmaphrhcnc 
2.4-Diniuophenol 
CNitmphenol 
Dihnrofum 
Dicrhylphchalacc 
4Chlomphenyi-phcnylechcr 
Fluorene 
4Nitmanilinc 
Phcnanrhrcne-d,o 
4dDini~m2-mcrhylphenol 
N-Nitrosodiphenyiunine 
4Bmmophenyl-phcnylechu 
Haxhlombcnzcnc 
Penuchlomphenol 
Pknmrhrcnc 
Anchn5nc 

Diic-butyiphrh+luc 
Fluonnrhene 

b e  
-412  

BurylbcnzytphduLrc 
33’-Dichlomhnzidine 
b ~ 2 - E r h y l h ~ p h ~ c c  
Benzo(a)anrhnccne 

chyunc 
P 4 = d t *  
Diin-xtylphddau 
&noo@)fluonnrhcne 

&nzo(k)fluonnrhenc 
knm(a)pyrcnc 
Indcndl.2,kd)pyrenc 
Dibenz(a,h)annrhnwe 
BMZO(g.hi)perlknC 

0 
0 
0 

0 
0 

246 
0 
0 
0 

5343 
0 
0 
0 
0 
0 
0 

0 
43726 

0 
6429 

0 
0 
0 

14588 
0 
0 

7232 
0 
0 
0 
0 

0 
0 
0 

0.426 
1.036 
0213 
0.315 
1.570 
1.594 
0.582 
1.304 
0.589 

0.144 

0.378 
0.160 
0209 
0.170 
0.959 
0.899 
1.555 
1.339 

1296 
0.723 
0.394 
0.873 
1.074 
0.990 

1262 
0.893 
0.895 
0.877 

0.992 
0.770 
0.838 

0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 

16.86 3 
0.00 3 
0.00 3 
0.00 3 

19.04 4 
0.00 4 
0.00 4 
0.00 4 
0.00 4 
0.00 4 
0.00 4 
0.00 4 

2029 4 
0.00 4 

24.59 5 
0.00 5 
0.00 5 
0.00 5 

24.68 5 
0.00 5 
0.00 5 

28.59 6 
0.00 6 
0.00 . 6 
0.00 6 
0.00 6 
0.00 6 
0.00 6 
0.00 6 

3.63 ND 
1.49 ND 
7.27 ND 
4.91 ND 
0.99 ND 
240 E 
266 ND 
1.19 ND 
163 ND 

I 
5.20 ND 
1.98 ND 
4.68 ND 
3.58 ND 
4.40 ND 
0.78 ND 
0.83 ND 

210.52 E 

I 
0.56 ND 

0.48 ND 
0.86 ND 
1.58 ND 

103.97 D 
0.58 ND 
0.63 ND 

I 
0.44 ND 
0.62 ND 
0.62 ND 
0.63 ND 
0.56 ND 
0.72 ND 
0.66 ND 

1 
I 
II 
a 
I I  



L h r x o r i c r  of RTP. Inc. Smplc  File: ZD926 S m p i c  ID: K ' - I ) I O - R O  

01 Capiroia Dr. Rcrponrc File: ZD92j Smplc ID: 
Durham. NC i7713 Dace Analpd : 08/09/93 TLI ID: G8-lnl(A-E) 
(919) 544-5729 Dare Reponed : 08/1093 Dilution Factor: 1.00 

rmjc= ~ ~ h ~ :  24684 

Arcl RF RTISID Amount 6dc %R€C 

'r" 
Surr0ga.o Summary 0 
Phcnold, 
Nirrobenrcncd 
I 3.5-Trichlorobenzcncd, 
1.4-Dibmmobenzcncd, 
2-Fluombiphenyl 1 2.4.6Tribmmophcnol 

$ 

4353 
3430 
2908 
2674 
6365 
1113 

10806 
16088 
12915 

1202 

0.368 
0.354 
0.824 
1238 
0 .22  
0.864 
1.050 
0.785 

9.08 1 91.53 D 
10.88 2 79.92 D 
11.55 2 70.42 D 
1243 1 8202 D 
14.55 3 79.58 D 
17.58 3 61.13 D 
19.15 4 93.64 D 
22.00 5 95.33 D 
22.38 5 10236 D 

92 
80 

70 
82 
80 
61 
94 
95 

102 



Trianglc Laboratories of RTP. Inc. Sample Fiic: ZD930 Sanpic ID: i( '110-RO 

' 801 Capirola Dr. Raponsc File: ZD923 Sample ID: 

Durham. NC 17713 Dare hdyrcd : 08/09/93 TU ID: G8-177-4(A-E) 
(919) 544-5729 Due Rcporud : 08/16/93 Dilution Factor: 2.00 

Projccr Number: 24684 
QuYluuuon Results Method 8270-TB2 

AndflC h = a  R€ RTISID Amounr Codc Qm FLAG 
Ug Limir 

1,4Dichlorobenzcnc-d, 
Phenol 
bi(2-Chlorocrhy0crhcr 
2Chlomphcnol 
12-Dichlomberucne 
1.4Dichlombenzcnc 
12-Dichlo~bcnzcnc 
22'-0xybii( 1-Chloropropae) 
Benzyl alcohol 
2-McQylphenol 
3/4Mcthylphaol 
N-Niausodi-n-propylaminc 
H d o n x r k r n e  
Naphrhalencd, 
Nicrobcnzcnc 
hphoronc 
ZNiauphenol 
24Dimerhylphenol 
bis(2-Chloroccho~y)rncthae 
Bcnmic acid 
L4Dichlomphenol 
1,2.4Trichloroberucnc 
Naphthalene 
.I-Chiomanilinc 
Haachlorobutadicnc 
4-ChlonA-rncchylphcnol 
2-MerhylnqhcNcnc 
Acaaphdracd,o 

.24.&Tridomphenol 
24.5-Trichlomphenol 
2Chlomnlphrhalcne 
ZNiauaiiinc 
DLncrhy(phrh.luc 
26-Dinimmlucnc 
2.4-Dmimwlucnc 
Acuraphrhykne 

' Haaddorocydopcndiac 

1612 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 
0 

4658 
0 
0 
0 
0 
0 

247 
0 

0 

2065 
0 
0 

0 
0 

2688 
0 

0 
0 
0 

0 

0 

0 

0 

0 

1254 
0.940 
1.199 
1.280 
1.289 
1215 
1.084 
0.595 
0.894 
0.924 
0.593 
0.578 

0.322 
0.604 
0219 
0.330 
0381 
0237 
0295 
0333 
0.973 
0.405 
0.193 
0294 
0.592 

0.309 
0.370 
0.403 
1.052 

0315 
1.354 
0.329 
0.556 
1.821 

9.81 1 

0.00 1 

0.00 1 

0.00 1 
0.00 1 
0.00 1 

0.00 1 
0.00 1 
0.00 1 
0.00 1 

0.00 I 
0.00 1 

0.00 1 

12.33 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

11.73 2 
0.00 2 
0.00 2 

1237 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

15.95 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 

I 
3.96 ND 
5.28 ND 
4.14 ND 
3.88 ND 
3.85 ND 
4.08 ND 
4.58 ND 
8.34 ND 
5.55 ND 
5.37 ND 
8.37 ND 
8.58 ND 

5.33 ND 
184  ND 
7.84 ND 
5.20 ND 
4.51 ND 

I 

17.90 E 
5.82 ND 
5.16 ND 

50.57 D 
4.24 ND 
8.90 ND 
5.84 nD' 
290 ND 

I 
9.63 ND 
8.04 ND 

La3 ND 
7.38 ND 

9.45 ND 
U O  ND 
9.05 ND 
5.35 ND 
1.63 ND 



~~ ~~~ ~ 

I 

1 nag lc  Lbomcorics oi ?.TI'. Inc. Sunplc F i k  ZD930 Sample ID: K I)IO-RU 
801 Capitoh Dr. Response File: ZD923 Sample ID: 

(91% 544-5729 Date Rcponcd : 08/16/93 Dilution Factor: 2.00 

la I 

1 Durhm. NC 27713 Dace Analyzed ; 08/09/93 TLI ID: 68-1774(A-E) 

Pmjecr Number: 24684 1 Quanriurion Ruulu Method 82712-lB2 

ArU R€ RTISID Amount Codc Quan FIAG I ug LLnit 

1 3-Nimmiline 
Accnaphthcnc 

0 0.426 
0 1.036 
0 0313 
0 0.315 
0 1.570 
0 1.594 
o 0.582 
0 1304 
0 0.589 

5580 
0 0.144 
0 0.378 
0 0.160 
0 0309 
0 0.170 
0 0.959 

241% 1.555 
0 1.339 

o 0.899 

7950 
0 1.296 
0 0.723 
0 0.394 

8754 0.873 
0 1.074 
0 0.990 

0 1262 
8060 

o 0.893 

o o m  
0 0.895 

0 0.992 
0 0.770 
0 0.838 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
19.04 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
20.29 
0.00 
24.60 
0.00 
0.00 
0.00 

24.68 
0.00 
0.00 

28.60 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 

6.99 ND 
287 ND 
13.97 N D  
9.45 ND 
1.90 N D  
1.87 N D  
5.11 N D  
2.28 N D  
5.05 N D  

I 
9.95 N D  
3.79 N D  

6.86 ND 
8.96 ND 

8.43 ND 
1.49 ND 
1.59 N D  

22249 D 
1.07 N D  

I 
0.78 N D  
1.39 ND 
255 N D  

100.91 D 
0.94 N D  
1.02 N D  

0.79 N D  
1.11 N D  
1.11 N D  
1.13 ND 
1.00 N D  
1.29 ND 
1.18 ND 

I 

ND -NOC Detected; D- Detected: E- Gtimated: I- 1- CTPrcD "43 



Sample File: ZD930 Sampie iD: K ' ) IO-RO - .  
1 riineic i&oniorics oi ?.Ti'. inc. 

8Oi C;piioL DI. Xuponrc Fiic: ZD913 Sampic ID: 
Durham. NC 27il3 Date Analyzed : 08/09/93 TU ID: 68-i77-4(A-5) 
(919) 544-5729 Datc Rcporud: 0811G93 Dilution Factor: 2.00 

Projcn Numbcr: 24684 

Phenol-d, 
Niuuberucncd, 
1.3.5-Trichlombenzcnc-d, 
1 .bDibromobenmcd, 
2-Fluombiphenyl 
L4,bTribmmophcnol 
,innthraccnc-dlo 

~ C d l O  

Taph+-dl, 

719 
1648 

1367 
1287 
3212 
71 

5588 
9197 
7373 

1.202 
0.368 
0.354 
0.824 
1238 
0382  
0.864 
1.050 
0.785 

~~ ~ ~ ~ _ _ _ _ _ _ _  ~ 

9.09 1 19.69 D 30 
10.87 2 76.91 D 77 
11.55 1 66.33 D 66 
12.43 1 77.48 D 77 
14.56 3 77.22 D 77 
17.61 3 7.49 D 7 
19.16 4 92.72 D 93 
2200 5 88.15 D 88 
22.38 5 94.51 D 95 

I 
I 
I 
I 
I 
I 
I 
I 
I 
D 
I 
1 
1 
1 
1 
I 
I 
1 
I 



. -  . 
I mngic Liboratoricr oi XTP, Inc. Sunpic Fiic: 2D9?9 Sunp ic  iD: Y 010-Xi 
801 Capitola Dr. Raponw Filc: ZD923 Sunpic ID: 
Durham. NC 27713 Duc Annllyrcd : 08/09/93 TLI ID: 68-177-I(A-E) 
(919) 544-5729 Datc Reporud : 08/16/93 Dilution Factor: 1.00 

Qwtiucion Results Mcchod 8270-TB2 
Pmjcn Number: 24684 

AIU RF RTISID Amount 6dc Q w  FLAG 
Ug Limit 

1,4-Dichlombcnzcnc-d, 
Phenol 
bir(2-Chloroechyl)crhcr 
2Chlorophenol 
1.3-Dichlombcnrcnc 
1.4-Dichloroknzne 
12-Dichlombcnrcnc 
U'-oxybir(l-Chlompropane) 
Benzyl alcohol 
2-Mcthylphcnol 
3/4Merhylphenol 
N-Nimsc-di-n-propyluninc 
H a & r o e h e  
Naphdulened, 
Nimbcrucne 
Isophorone 
2-Nimphmol 
24-Dmcchylpknol 
bir(2-Chlomcthoxy)rncrhanc 
Bcnroic acid 
L4Did1Iorophmol 
12.4Trichlorobcnzcne 
Naphdulcnc 
4-Udomilinc 
Haachiombuudicnc 
4-chlo~~mcrhylphcnol  
2-Merhy.LnaphrhaLnc 
Accnaphrhmc-d,o 
Hdomcydopenudienc  
2,4.6-Triddorophenol 
24.~Tri&mphenol 
2Chloronaphrhalene 
ZNiaoanilinc 
DLnerhylphdula~ 
2dDiniuoroluene 
2.4Dinirmtolucne 
kaphrhylenc  

1429 9.81 1 

0 1254 0.00 1 
0 0.940 0.00 1 
0 1.199 0.00 1 

0 1380 0.00 1 

0 1389 0.00 1 
0 1315 0.00 1 

0 1.084 0.00 
0 0.595 0.00 
0 0.894 0.00 

0 0.924 0.00 
0 0.593 0.00 
0 0.578 0.00 

4654 12.33 
903 0.322 10.99 2 

9638 0.604 11.43 2 
0 0319 0.00 2 
0 0.330 0.00 2 
0 0.381 0.00 2 

17516 0337 1203 2 
0 0295 0.00 2 
0 0.333 ' 0.00 2 

8692 0.973 1237 2 
0 0.405 0.00 2 
0 0.193 0.00 2 
0 0294 0.00 2 

3% 0.592 13.79 2 
2768 15.94 3 

0 0309 0.00 3 
0 0.370 0.00 3 
0 0.403 0.00 3 
0 1.052 0.00 3 
0 0.315 0.00 3 
0 1354 0.00 3 
0 0.329 0.00 3 
0 0.5% 0.00 3 
0 1.821 0.00 3 

I 
223 ND 
298 ND 
233 ND 
2.19 ND 
217 ND 
230 ND 
258 ND 
4.70 ND 
3.13 ND 
3.03 ND 
4.72 ND 
4.84 ND 

I 
24.11 D 

137.13 D 
3.91 ND 
2.60 ND 
226 ND 

635.11 E 
2.91 ND 
2.58 ND 

76.n D 
212 ND 
4.45 ND 
292 ND 
5.14 E 

I 
4.68 ND 
3.91 ND 
3.59 ND 
1.37 ND 
4.59 ND 
1.07 ND 
4.39 ND 
260 ND 
0.79 ND 



Trianglc Lboniones of RTP. Inc. Sample File: ZD929 Sampic ID. K )IO-R1 
801 Gptmla  Dr. Response File: ZD923 Sampic ID: 

Durham. NC 2771 3 
(919) 544-5729 Date Fkpomd: 08/16/93 Dilution Factor: 1.00 

Qutncincion Rerula Method 8270-TB2 

Due Andyrcd : 08/09/93 

PmJm Numkr: 24684 

TLI ID: 68-177-1(A-E) 

ha RF RTISID Amount Codc Quan FLAG 
Ug Limit 

0 

0 

0 
0 

0 
684 

0 

0 
0 

7395 
0 

0 

0 

0 

0 

0 
0 

26998 
0 

9019 
0 

650 
0 

4553 
0 

0 

9304 
12619 

0 

0 
0 

0 
0 

0 

0.426 0.00 3 
1.036 0.00 3 
0213 0.00 3 
0.315 0.00 3 
1.570 0.00 3 
1.594 16.87 3 
0.582 0.00 3 
1.304 0.00 3 
0.589 0.00 3 

19.04 4 
0.144 0.00 4 
0.378 0.00 4 
0.160 0.00 4 
0209 0.00 4 
0.170 0.00 4 
0.959 0.00 4 
0.899 0.00 4 
1.555 20.30 4 
1.339 0.00 4 

24.62 5 
1296 0.00 5 
0.723 23.41 5 
0.394 0.00 5 
0.873 24.68 5 
1.074 0.00 5 
0.990 0.00 5 

28.62 6 
1262 26.84 6 
0.893 0.00 6 
0.895 0.00 6 
0.877 0.00 6 
0.992 0.00 6 
0.770 0.00 6 
0.838 0.00 6 

3.39 
1.39 
6.78 
4.59 
0.92 
6.21 
248 
1.11 
245 

3.76 
1.43 
3.38 
259 
3.18 
0.56 
0.60 

93.91 
0.40 

0.34 
3.99 
1.13 

23.13 
0.41 
0.45 

4299 
0.48 
0.48 
0.49 
0.43 
0.56 
0.51 

ND -Not Detected: D Dnected: E- Glimated; I- Intend S h d d  

ND 
ND 
ND 
ND 
ND 
E 
ND 
ND 
ND 
I 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
D 
ND 
I 
ND 
E 
ND 
D 
ND 
ND 
I 
D 
ND 
ND 
ND 
ND 
ND 
ND 

-grrp v43 

3 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
- 



I 
I 
I 
I 
I 
1 
f 
I 
I 
1 
1 
1 
I, 
1 

- .  
I nmgk Lborxoricr of RTP. inc. S m p i c  &!e: ZDX? Smplc  ID: K '110-Rl 

801 Czpitoln Dr. Raponrc File: ZD923 Smplc ID: 
Curhm. NC 17713 Date haiyrcd : 08/09/33 TU ID: 68-177-I(A-E) 
!919) 544-5729 Dare kporud : 06/16/93 Dilution F m o r  1.00 

Projea Number: 24684 

k RF RTISID Amount 6de %REC 

(4 
~~ 

Pknol-d, 
Nitmbenzencd, 
13.5-Trichlorobenunc-d3 
1.4-Dibromobcnzcnc-d, 
2-Fluombiphenyl 
L4,bTribromophenol 
Anrhnene-d,o 

Tapknyi-dl, 
-c-d,o 

3363 
3918 
3234 
3066 
8356 

26 
14787 
17350. 
17010 

~ 

1202 
0.368 
0354 
0.824 
1338 
0282 
0.864 
1.050 
0.785 

- 

9.18 
10.89 
11.56 
1143 
14.56 
17.66 
19.17 
2202 

2239 

~ ~~ 

1 78.30 D 78 
2 91.49 D 91 
2 78.52 D 79 
1 104.11 D 104 

3 '  97.54 D 98 
3 1.38 D 1 
4 9257 D 93 
5 73.29 D 73 
5 96.10 D 96 



S m p l c  file: ZD135 S m p i c  ID: Y 010-RI -. . 
I nmglc Laboratories o i  RTP. Inc. 
801 Capimla Dr. Pusponse File: ZD923 Sunpic ID: 
Durham. NC 27713 Dtre hdyrcd  : 08/09/93 TLI ID: 68-177-I(A-E) 
(919) 544-5729 Dam Rcporvd : 08/16/93 Dilution Fanor: 4.00 

Projen Numhr: 24684 
Quyldudon Reruln Mcrhod 8270-TB2 

1 
I 
I 

~~ 

Ara RF RTISID Amount Code Qua FLAG 
ug Limit 

4 
1.4-Dichlorobcnzene-d 
Phenol 
bir(2-Chlomerhyl)ether 
2-Chlorophenol 
13-Dichlombenzene 
1.4-Dichlorobenzene 
1.2-Dichlorobemcnc 
22'-oxybii(1-Chlompmpue) 

2-Mcrhyiphcnol 
Benzyl alcohol 

3/4Mcrhylphenol 
N-Niuasodi-n-pmpyl&e 
Hfnchlorocrhvlc 
Naphthalene-d, 
Nirmbemcnc 
Isophomne 
2-Nirmphenol 
2.4-Dimethylphenol 
bi(2-Chloroerhoxy)me&ue 
Benzoic x i d  
L4Dichlomphcnol 
1 L4Triddorobemcne 
NaphrtuLnc 
4-CMomiline 
Hmchlombuodicne 
4-CMoro-i?-mcrhylphcnoi 

h a p h r h c n e d , o  
Hcuchlomcydoptadicne 

2.4.6Trichlorophcnol 
L4.STrichlomphenoi 
2-Chlomnaphdulene 
2-Nimnnilinc 
Dimelhyiphthalacc 
tbDinirmwluenc 
L4Dinirmwlucne 
haphrhylenc  

2-M~dlylt1aphthalenc 

2289 
0 1254 
0 0.940 
0 1.199 
0 1.280 

0 1289 
0 1.215 
0 1.084 
0 0.595 
0 0.894 
0 0.924 

0 0.593 
0 0.578 

7025 
0 0322 

1869 0.604 
0 0219 
0 0.330 
0 0.381 

2887 0.237 
0 0295 
0 0333 

1937 0.973 
0 0.405 
0 0.193 
0 0294 

59 0.592 
3892 

0 0.309 
0 0.370 
0 0.403 

0 1.052 
0 0.315 
0 1.354 
0 0.329 
0 0.556 
0 1.821 

9.81 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

12.32 
0.00 

11.39 
0.00 
0.00 
0.00 

11.83 
0.00 
0.00 

1237 
0.00 
0.00 
0.00 

13.78 
15.95 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

1 
1 

.1 
1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

I 
5.57 ND 
7.44 ND 
5.83 ND 
5.46 ND 
5.42 ND 
5.75 ND 
6.45 ND 

11.75 ND 
7.82 ND 
7.56 ND 

11.79 ND 
1209 ND 

I 
7.07 ND 

70.49 D 
10.40 ND 
6.90 ND 
5.98 ND 

7.72 ND 
6.84 ND 

277.50 D 

45.35 D 
5.62 ND 

11.80 ND 
7.75 ND 
227 E 

I 
13.30 ND 
11.11 ND 
10.20 ND 
3.91 ND 

13.05 ND 
3.04 ND 

1249 ND 
7.39 ND 
L26 ND 

I 
I 
i 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I. 
i 



801 Capicoia Dr. Response Fiic: ZD923 Samplc ID: 
Durham. NC 27713 Duc Analyzed : 08/09/93 TU ID: 68-177-1(A-E1 

Dlrr Rcporrrd : 08/16/93 Dilution Factor: 4.00 
Pmjm Numbcr: 24684 

Quanritxion Ruulrs Mcrhod 8270-TBZ 

I AIU RE RTISID Amount Codc Quan FLAG 
ug Limit 

>Nitroaniline 0 AMaphdrene 
L4Dinimphenol 
4-Ninuphenol 
Dibemfunn 
Dierhylphduiacc I 4-Chlomphcnyl-phenyierhcr 
Fluomx 
4-Nitroaniline a Phcnanthrcncd,n 

0 0.426 0.00 3 
0 1.036 0.00 3 
0 0213 0.00 3 
0 0.315 0.00 3 
0 1.570 0.00 3 
0 1.594 0.00 3 
0 0.582 0.00 3 
0 1304 0.00 3 
0 0.589 0.00 3 

9146 19.04 4 
0 0.144 0.00 4 
0 0.378 0.00 4 
0 0.160 0.00 4 
0 0209 0.00 4 
0 0.170 0.00 4 
0 0.959 0.00 4 
0 0.899 0.00 4 

4885 1.555 20.29 4 
0 1339 0.00 4 

13142 24.61 5 
0 1296 0.00 5 
0 0.723 0.00 5 
0 0.394 0.00 5 

765 0.873 24.67 5 
0 1.074 0.00 5 
0 0.990 0.00 5 

14329 28.60 6 
1804 1+2 16.56 6 

0 0.893 0.00 6 
0 0.895 0.00 6 
0 '0.877 0.00 6 
0 0.992 0.00 6 
0 0.770 0.00 6 
0 0.838 0.00 6 

9.65 N D  
3.97 N D  
19.30 N D  
13.05 N D  
262 N D  
258 N D  
7.06 N D  
3.15 ND 
6.98 N D  

I 
12.15 N D  
4.63 N D  
10.93 N D  
8.37 N D  
10.29 N D  
1.82 N D  
1.95 N D  

1.31 N D  

0.94 N D  
1.68 N D  
3.09 N D  

54.97 D 

I 

10.68 E 
1.13 N D  
133 ND 

I 
15.96 E 
1.25 ND 
1.25 ND 
1.27 NU 
1.13 ND 
1.45 ND 
1.33 N D  

NU -Not ktatcd; D Detnted: E- Winand; I- Inmnal Spndard Orm v43 



- .  I nangic b o m o r i c s  or'ilTP. inc. Samplc Filc: ZD935 jzmpic ID: S' '910-Rl 

801 Cipicola Dr. Response File: ZD923 Synplc !D: 
Durham. NC 27713 Dacc Analyzed: 08/09/93 Ti ID: 68-ln-I(A-E) 
(919) 544-5729 Daw Rcpomd : 08/16/93 Dilution Factor: 4.00 

Projccl Numhr: 24684 

Sumgacc Summvy ArU RF RTISID Amount codc %REC 

(.g, 

Phenol-d, 
Niuobcnzcne-d, 
13.5-Trichlombcnune-d, 
I .4-Dibmmobcnzcnc-d, 
2-Fluombiphcnyl 
2.4.&Tribromophcnol 
;\nchnccne-dlo 
Pyrene-d10 
Terphcnyl-d,, 

65 1.202 
853 0.368 
670 0.354 
602 0.824 

1546 1238 
0 0.282 

2716 0.864 
3235 1.050 
2981 0.785 

9.15 1 3.83 D 4 
10.87 2 52.80 D 53 
11.56 2 43.14 D 43 
12.43 1 51.12 D 51 
14.55 3 51.33 D 51 
0.00 3 NA ND NA 

19.15 4 55.01 D 5 5  
22.00 5 37.52 D 38 
22.38 5 46.24 D 46 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
E 
E 
1: 
I- 
I 
I 



I 
I 
1 
1 
1 
1 
I 
I 

'. r i q i c  h n c o r i c r  of KTP. Inc. Sunplc Filc: ZD928 Sample ID: K 710-iQ 
801 Gpimla  Dr. Rcrponrc Filc: ZD923 Sample ID: 
Durham. NC 27713 Daw hdyrcd : 08/09/93 Tu ID: 68-177-2(A-E) 
(919) 544-5729 Due k p o r u d  : 08/16193 Diludon Factor: 1.00 

Quanuadon Rcrula Method 8270-TB2 
Projccl N m k r  24684 

AndP Arct RF RTISID Amount 6dc Quan FLAG 
ug Limit 

1.4-Dichlorobenscned, 
Phenol 
bir(2-Urloroechyl)erhchcr 

2-Chlomphenol 
13-Dichlombenscne 
1,4-Didorobenscnc 
12-Di&loroberucnc 
U'-orybir( I-Chlompropane) 
Benzyl dcohol 
2-Methylphenol 
3/4Mechylphenol 
N-Nid-n-propylamine 
Hearhloroectune 
Naphrtulencd, 
Niuobcmene 
Isophomne 
2-Nimphenol 
24-DLncrhylpknol 
bir(2-ullomcthory)merhvlc 
knmic acid 
2.4-Dichlamphcnol 
12.4Trichlombenscne 
Naphrtulenc 
4 U h m n i l i n e  
Hcrvhlombuudicnc 
4Qlbm+m&ylphcnoI 
2-Mcrhylnaphrtuknc 
Armaphchene-d,o 
Hayhlomcydopenudiee 
~4.6.Trichlorophenol 
24.>Trichlomphenol 
2Chbmnaphd~lec  
2-NiucaniJbpc 
Dimcrhylphduh 
L&Dinimrohxnc 
24-Diniuurolucnc 
haphrhylenc 

1605 
3323 1.254 

0 0.940 
0 1.199 
0 1280 

268 1289 
0 1.215 
0 1.084 
0 0.595 
0 0.894 
0 0.924 
0 0.593 
0 0.578 

5050 
0 0322 
0 0.604 
0 0219 
0 0.330 
0 0.381 

7070 0237 
0 0295 
0 0.333 

3210 0.973 
0 0.405 
0 0.193 
0 0294 

298 0.592 
2825 

0' 0.309 
0 0.370 
0 0.403 
0 1.052 
0 0315 
0 1354 
0 0.329 
0 0.556 
0 1.821 

9.81 1 
9.12 I 
0.00 1 

0.00 1 

0.00 1 

9.04 1 
0.00 1 

0.00 1 

0.00 1 
0.00 1 

0.00 1 

0.00 1 
0.00 1 

IU3 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

11.88 2 
0.00 2 
0.00 2 

1236 2 
0.00 2 
0.00 2 
0.00 2 

13.78 2 
15.95 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.w. .3 

I 
66.05 D 
1 6 5  ND 
1 0 8  ND 
1.95 ND 
1.19 E 
105  ND 
130  ND 
4.19 ND 
1 7 9  ND 
270 ND 
4.20 ND 
4.31 ND 

146 ND 
1.31 ND 
3.62 ND 
240 ND 
LO8 ND 

I 

236.27 E 
168 ND 
138  ND 

1.96 ND 
4.10 ND 
1 6 9  ND 
3.99 E 

I 
4.58 ND 
3.83 ND 
3.51 ND 
1.35 ND 
4.49 ND 
1.05 ND 
4.30 ND 
1 5 5  ND 
0.78 ND 

26.13 D 



Smpic  filc: ZD928 Sampic ID: K )IO-R2 - .  
i nanglc Labontoricr of RTP. Inc. 
801 Capicoh Dr. Response filc: ZD923 Sample ID: 
Durham. NC 27713 Dxc Anllylcd : 08/09/93 TU ID: 68-177-2(A-E) 
(919) 544-5729 D a n  Rcponcd :08/16/93 Dilution Famar: 1.00 

Projm Number: 24684 
Quantiution Ruulrt Mcrhod.827C-TBZ 

Area RF RTISID Amount Code Quan FLAG 
ug Limit 

~~ 

3-Nimanilinc 
Accnaphrhcnc 
2.4-Dinimphcnol 
4Nioophcnol 
Dibuuofunn 
Dicrhytphthah 
4-ChlorophcnyCphcnyt&elcrhcr 
Fluorene 
4-Nitromilinc 
Phenmrhrtne-dle 
4.6-Dinicro-2-rnerhylphcnol 
N-NimsodiphenyLunine 
4-Brornophcnyl-phcnylcrhcr 
Hcrdorobcnzene 
Pcndorophenol 
Phenmrhrene 
An&nc 
Di-n-buqdphthalatc 
Fluonnrhcnc 

Chryunc-du 
P F n C  
Burykuuylphchalacc 
33-Dichlombuuidinc 
bis(2-Ethyh~phthalatc 
&Im(a)anbnrmc 

chryvnc 
Perylcnc-d,* 
Di-woaylphchh 
&nm(b)fluonn&cnc 
B C n o D ( W f l u 0 M t h U l C  

&w(dpy=ne 
Indcno(l.2.23-cd)pyrcne 
Dibenr(ah)mndurccne 
&UokJLi)pZ+llc 

~ 

0 0.426 0.00 3 
0 1.036 0.00 3 
0 0313 0.00 3 
0 0.315 0.00 3 

57 1.570 16.37 3 
394 1.594 16.87 3 

0 0.582 0.00 3 
0 1.304 0.00 3 
0 0.589 0.00 3 

6329 19.04 4 
0 0.144 0.00 4 
0 0.378 0.00 4 
0 0.160 0.00 4 
0 0209 0.00 4 
0 0.170 0.00 4 

198 0.959 19.09 4 
0 0.899 0.00 4 

15083 1.555 2039 4 
0 1.339 0.00 4 

8333 24.61 5 
0 1396 0.00 5 

233 0.723 23.41 5 
0 0.394 0.00 5 

47321 0.873 24.69 5 
0 1.074 0.00 5 
0 0.990 0.00 5 

9376 28.59 6 
4963 1.262 26.55 6 

0 0.893 0.00 6 
0 0.895 0.00 6 
0 0.877 0.00 6 
0 0.992 0.00 6 
0 0.770 0.00 6 
0 0.838 0.00 6 

3.32 ND 10 - 
1.37 ND 10 - 
6.65 ND 10 - 
4.49 ND 10 - 
0.52 E 10 - 
3.50 E 10 - 

10 - 1 4 3  ND 
1.09 ND 10 - 
2.40 ND 10 - 

4.39 ND 10 - 
1.67 ND 10 - 
3.95 ND 10 - 
3.02 ND 10 - 
3.72 ND 10 - 
1.31 E 10 - 
0.70 ND 10 - 

61.30 D 10 - 
0.47 ND 10 - 

0.37 ND 10 - 
1.55 E 10 - 
1.22 ND 10 _. 

260.19 E 10 - 
0.45 ND 10 - 
0.48 ND 10 - 

16.78 D 10 - 
0.48 NO 10 - 
0.48 ND IO - 
0.49 ND 10 - 
0.43 ND 10 - 
0.55 ND 10 - 
0.51 ND 10 - 

I 

I 

I 



I-. 1 rlangle Lboncoricr oi RTP. inc. Sample File: Z D 9 3  

Dace .AadyLed : 08/09/93 
Dace Reponcd : 08/16/93 DiludonFnaoc 1.00 

Pmjea Number: 24684 

Sample ID: K( IO-R2 

TU ID: 68-17-2fA-E) 
801 Capimla Dr. Response File: ZD923 Sample ID: 
Durham. NC 2771 j dl 

$ L e r & n c d ,  
13.5-Trichlombcnrcne-d, 
1.4Dibmmobenzcne-d, 
2-Fluombiphenyl 
24.6-Tribmmophcnol 
Anrhraccnc-d,o 

d 
I 
#Tqhcny'd14 

I 
II 
b 
II 
It 
I 
1 
fi 
I 

+ed,o 

4292 1.202 9.10 1 
3474 0.368 10.88 2 
2758 0.354 11.55 2 
2657 0.824 12.43 1 

7171 1.238 14.55 3 
2055 0.282 17.59 3 

12700 0.864 19.16 4 
15602 1.050 22.01 5 
14080 0.785 22.39 5 

88.99 D 
74.77 D 
61.72 D 
80.38 D 
8200 D 

103.18 D 
9290 D 
71.33 D 
86.10 D 

89 

75 
62 
80 

82 
103 
93 
71 
86 

Rcviomd by mw & 1 0 j  
ND -Not Detected: D hected: E- Estimated: 1- l n t d  Standard o r w  v43 



.rrianglc Lbonwrics of RTP. Inc. Sample File: ZD933 Sample ID: KI IO-R2 
SOi Gpicoh  Dr. Response File: ZD923 Sample ID: 

Durhun. NC 27713 Daw Analyrcd : 08/09/93 TU ID: 68-177-2(A-E) 

(919) 544-5729 D w  Rcporud : 08/16/33 Dilution Factor: 2.00 
Projm Nmbcr: 24684 

Q-tiution Ruulrr Mcrhod 8270-TB2 

Am RF RTISID Amount Codc Qwn FLAG 
ug Limit 

1.4Dichlorobcnlcne-d, 
Phenol . bis(2-Chlomcrhy0erher 
2-Chlorophenol 
I.3-Dichlomberucne 
1.4-Dichlorobcnzcnc 
1.2-Dichlorobcnzcnc 
U'-orybi(l-Chloropmpurc) 
&nqd alcohol 
2-Merhylphcnol 
3/4-Mahylphenol 
N-Niuosodi-n-propylvninc 
Havhlomcrhvle 
Naphthalene-d, 
Nirmbenzenc 
hphorone 
2-Nimphenol 
2,4Dimerhytphcnol 
bi(2-Chloroerhoxy)meQne 
Beruoic acid 
f4Dichlorophenol 
12.4Trirhlorobenzcnc 
Naphthalene 
(LChlomurilinc 
HerYhlombucvlienc 
4-Woro-~rncchylphenol 
2-McrhylnaphJulenc 
AccnaphrhmeJlo 
Hadorocydopcnudiene 
2.4.6-Trichlomphcnol 
2.4.5-Trichlomphcnol 
2-Wlloronaphrh&c 
ZNitrovlilinc 
D'unedryiphthaiau 
2.&Diniuorolucnc 
2.4Dinirromlucnc 
haphrhyicne 

17& 9.81 1 

0 1254 0.00 1 
0 0.940 0.00 I 
0 1.199 0.00 I 
0 1280 0.00 1 
0 1289 0.00 1 
0 1215 0.00 1 
0 1.084 0.00 1 

0 0.595 0.00 1 
0 0.894 0.00 1 
0 0.924 0.00 I 
0 0.593 0.00 1 
0 0.578 0.00 I 

5298 12.33 2 
0 0.322 0.00 2 
0 0.604 0.00 2 
0 0219 0.00 2 
0 0330 0.00 2 
0 0.381 0.00 2 

4103 0237 11.85 2 
0 0295 0.00 2 
0 0.333 0.00 2 

821 0.973 1237 2 
0 0.405 0.00 2 
0 0.193 0.00 2 
0 0294 0.00 2 

61 ,0.592 13.79 2 
2899 15.95 3 

0 0.309 0.00 3 
0 0.370 0.00 3 
0 0.403 0.00 3 
0 1.052 0.00 3 
0 0.315 0.00 3 
0 1354 0.00 3 
0 0329 0.00 3 
0 0.556 0.00 3 
0 1.821 0.00 3 

I 
3.66 ND 
4.88 ND 
3.82 ND 
3.58 ND 
3.56 ND 
3 . n  ND 
4.23 ND 
7.71 ND 
5.13 ND 
4.96 ND 
7.73 ND 
7.93 ND 

4.69 ND 
250 ND 
6.89 ND 
4.58 ND 
3.96 ND 

I 

261.41 D 
-5.12 ND 
4.53 ND 

3.73 ND 
7.82 ND 
5.14 ND 
1.56 E 

I 
8.93 ND 
7.46 ND 
6.85 ND 
L62 ND 

I t 7 4  E 

8.76 ND 

a39 ND 
204 ND 

4.96 ND 
1.52 ND 

ND -Not Dmaed: D- Dmcted; E- G!imated; 1- Internal Standard Orw v43 



Triagic Laboratories of RTP. Inc. S a n p i c  Fiic: ZD933 S m p i c  ID: S )IO-U 
SO1 capirola Dr. Response File: ZD923 Sunplc ID: ' 

(919) 544-5729 Dare Reponed : 08/16/93 Dilucion Fxror: 2.00 
1 Durham. NC 27713 
i Q ~ k i o n  Resuits Method 8270-TB2 

Dare .hd& : 08/09/93 

Pmjcct Number: 24684 

TU ID: 68-1ii-2(A-E) 

I ENimanilinc 
Acuraphchenc 
f4Dinirrophenol 
4Nimphcnol 
DibemfuM 
Dierhylphdulau 
4-Chlomphenyl-phcnylcthcr 

I 

uorcne 
4Nimunilinc 
Phcnanchrmc-dl0 
4.6-Dinino-2-methyiphenol 
N-Nimdphcnylminc 
4Brornophcny~-phcnylcthcr 
Haachlombcnmc 
Penvlchlomphcnol 

I 

0 0.426 0.00 3 
0 1.036 0.00 3 
0 0213 0.00 3 
0 0.315 0.00 3 
0 1.570 0.00 3 
0 1.594 0.00 3 
0 0.582 0.00 3 
0 1.304 0.00 3 
0 0.589 0.00 3 

6351 19.05 4 
0 0.144 0.00 4 
0 0.378 0.00 4 
0 0.160 0.00 4 
0 0.209 0.00 4 
0 0.170 0.00 4 
0 0.959 0.00 4 
0 0.899 0.00 4 

3953 1.555 2029 4 
0 1339 0.00 4 

9055 24.61 5 
0 1296 0.00 5 
0 0.723 0.00 5 
0 0.394 0.00 5 

13774 0.873 24.69 5 
0 1.074 0.00 5 
0 0.990 0.00 5 

9349 23.60 6 
0 1262 0.00 6 
0 0.893 0.00 6 
0 0.895 0.00 6 
0 0.877 0.00 6 
0 0.992 0.00 6 
0 0.770 0.00 6 
0 0.838 0.00 6 

6.48 ND 
266 N D  
1295 N D  
8.76 ND 
1.76 ND 
1.73 N D  
4.74 ND 
212 N D  
4.68 ND 

I 
8.75 N D  
3.33 ND 
7.87 ND 
6.03 N D  
7.41 ND 
1.31 N D  
1.40 N D  
3202 D 
0.94 ND 

I 
0.68 N D  
1.22 ND 
2.24 N D  

139.40 D 
0.82 ND 
0.89 ND 

0.68 ND 
0.96 ND 
0.96 ND 
0.98 ND 
0.86 ND 
1.11 ND 
1.02 ND 

I 

ND -Not Detected: P Dmcted: E- Fsbated:  I- In& Standard O r m  "43 



Tnmnglc Labonroricr oi RTP. Inc. Sunpic X c :  ZD93 j Sampic ID: i(; IO-R2 
801 Capimla Dr. Rcsponsc File: ZD923 Samplc ID: 
Durham. NC 2 7 1  3 Dacc.4nalyd : 08/09/93 TLI ID: 68-177-2R-E? 
(919) 544-5729 Dlrr Rcponcd : 08/16/93 Diludon Faclor: 200 

Projcn Number: 24684 

Phcnold, 
Nimbenzened 
1,3.5-Trichlorobenzcnc-d, 
1.4-Dibmmo&nzcnc-d, 
2-Fluombiphenyl 
2,4,&Tribmmophcnol 
A n b n c - d l o  

Tcrphcnyt-d,, 

5 

b e d t o  

139 1202 9.16 1 
808 0.368 10.88 2 
678 0354 11.56 2 
659 0.824 12.43 1 

1726 1238 14.55 3 
19 0282 17.62 3 

3044 0.864 19.16 4 
3920 1.050 2201 5 
3676 0.785 22.38 5 

~ 

5.33 
33.17 
28.93 

38.47 
1.86 

3298 

36.71 

44.38 

41.38 

D 5 
D 33 
D 29 

D 37 

D 2 
D 44 
D 33 
D 41 

D 38 

i 

It 
II 
li 
ll 
li 
l i  
I! 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
l -  
I 
I 



a 
I 
I 
I 

Triangle iaborarorics of RTP. Inc. Sarnpic File: ZD917 Sunplc 1D. 1 010-P.3 

801 Capiroia Dr. Response File: ZD923 Samplc ID: 
Durham. NC 27/13 Dare .indyrcd : 08/09/93 TU ID: 68-177-3(A-E) 
(919) 5445729 D m  Rcporred : 08116193 Diluriori Furor: 1.00 

Pmjeci Number: 24684 
Qwntitacion k u l u  Mnhod 8270-TB2 

Aru w RTISID Amount 6dc Q m  FIAG 
Ug Limit 

1.4-Diddoroknzcnc-d, 
Phenol 
bl(2-Chlodyl)crhcr 
ZWllomphenol 
13-Dichlombcnzcnc 
1 ,4-Diddombcntcnc 
12-Diddombclucnc 
u'-orybi( 1 -Chlompropanc) 
Benzyl alcohol 
2-Mcrhylphenol 
3l4-Merhylphenol 
N-Nimsd-n-pmpyhine 
HoudrlorocctunC 
Naphrbakncd, 
Nirmbcnxnc 
Iwphomnc 
tNimphcnol 
2.4-Dmrhylphcnol , bir(2-Chloroerhoxy)mcrhane 
Betunic add I 
2,4Dichlomphenol 
1.2.4-Trichlombcnzcnc 
Naphdukne 
rKhlowrniline 
H c u c h l o m b d n e  
4-Chlom3-mahylphenoI 
2-Mcrhyinaphthalcne 
Acmaphrhcned,o 
Harchlorocydopcnradienc 
L4.6Trichlomphcnol 
2.4.5=Trichlomphcnol 
2Chlomnaphdutne 
2-Niamniline 
Dmehyiphcldare 
Lfi-DinirmmIuene 
2.4-Dinirxo~lucnc 
haphrhylcne  

a 

1538 
4021 

0 
0 
0 

305 
0 
0 

0 
0 

0 

0 

0 

4667 
0 

9.80 1 

1254 9.12 1 

0.940 0.00 1 
1.199 0.00 1 
1280 0.00 1 
1289 9.84 1 
1.215 0.00 1 

1.084 0.00 1 

0.595 0.00 1 
0.894 0.00 1 

0.924 0.00 1 
0.593 0.00 1 
0.578 0.00 1 

12.33 2 
0.322 0.00 2 

I 
83.37 D 10 - 
2n ND 10 - 

10 - 2.17 ND 
10 - 203 ND 

6.16 E 10 - 
214 ND 10 - 
240 ND 10 - 
4.37 ND 10 - 
291 ND 10 - 
281 ND 10 - 
4.38 ND 10 - 
4.50 ND 10 - 
266 ND 

I 

0 0.604 
0 0219 
0 0.330 
0 0.381 

18180 0237 
0 0295 
0 0.333 

6327 0.973 
0 0.405 
0 0.193 
0 0294 

267 0.592 
2644 

0 0.309 
0 0.370 
0 0.403 
0 1.052 
0 0.315 
0 1.354 
0 0.329 
0 0.556 

335 1.821 

0.00 

0.00 
0.00 
0.00 

12.01 
0.00 
0.00 

12.37 
0.00 
0.00 
0.00 

13.78 
15.94 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

15.95 

2 1.42 ND 
2 3.91 ND 
2 260 ND 
2 225 ND 
2 657.34 E 
2 290 ND 
2 257 ND 
2 55.73 D 
2 212 ND 
2 4.44 ND 
2 291 ND 
2 3.87 E 
3 I 
3 4.89 ND 
3 4.09 ND 
3 3.75 ND 
3 1.44 ND 
3 480 ND 
3 1.12 ND 
3 4.60 ND 
3 272 ND 
3 279 E 



Triangie Lbor-toricr of RTP. lnc. .Sample Fiic: ZD927 S m p l c  ID: K 11o-U 
801 Cpitoia Dr. Responrc Fiic: ZD923 S m p l c  ID: 
D u r i m .  NC 27713 Date Analyzed : 08/09/93 TU ID: G8-177-3(A-E) 
(919) 544-5729 Daw fkporrcd: 08/16/93 Dilution Fac~or: 1.00 

Projcct Number: 24684 
Quanutation Results Method 827C-TB2 

~ 

ArU R€ RTISID Amount 6de Quan FLAG 
ug Limit 

0 0.426 0.00 3 
0 1.036 0.00 3 
0 0213 0.00 3 
0 0.315 0.00 3 
0 1.570 0.00 3 

360 1.594 16.86 3 
0 0.582 0.00 3 
0 1.304 0.00 3 
0 0.589 0.00 3 

5718 19.04 4 
0 0.14 0.00 4 
0 0.378 0.00 4 
0 0.160 0.00 4 
0 0209 0.00 4 
0 0.170 0.00 4 
0 0.959 0.00 4 
0 0,899 0.00 4 

10606 1.555 2029 4 
0 1.339 0.00 4 

7851 24.60 5 
99 1296 2204 5 
222 0.723 23.41 5 
0 0.394 0.00 5 

43445 0.873 24.70 5 
0 1.074 0.00 5 
0 0.990 0.00 5 

8959 28.60 6 
2880 1262 26.55 6 

0 0.893 0.00 6 
0 0.895 0.00 6 
0 0.877 0.00 G 
0 0.992 0.00 6 
0 0.770 0.00 6 
0 0.838 0.00 6 

3.55 ND 
1.46 ND 
7.10 ND 
4.80 ND 
0.96 ND 
3.42 E 
260 ND 
1.16 ND 
L57 ND 

I 
4.86 ND 
1.85 ND 
4.37 ND 
3.35 ND 
4.11 ND 
0.73 ND 
0.78 ND 
47.71 D 
0.52 ND 

I 
0.39 E 
1.57 E 
129 ND 

254.71 E 
0.47 ND 
0.51 ND 

I 
10.19 D 
0.50 ND 
0.50 ND 
0.51 ND 
0.45 ND 
0.58 ND 
0.53 ND 

ND -Not Dmcted: D !%wed; E- Ectimarrd; I- lntemnl Smdard orgrrp v43 



Tian$ Lboncorics oi RTP. Inc. Sample File: ZD927 Sample iD: .Y 1IO-U , SO1 &picola Dr. Response File: ZD923 Sample ID: 
Durkun. NC 27713 Dare Analyzed : 08/09/93 TU ID: 68-177-3(A-E) 
(919) 544-5729 Duc Rcporud : 0811 6/93 Dilution Fxcror: 1 .OO 

Project Numhr: 24684 

SUrrOpK ~ummuy Ara. RF RTISID Amount 6ct %UC 

4619 1.202 9.09 1 

3706 0368 10.88 2 
1.3.5-Tridilorobentcnc-d, 3176 0354 11.56 2 
1 A-Dibmrnohnzcned, 2851 0.814 12.43 1 
2-Fluombiphenyl 7511 I S 8  14.55 3 
L4.&Tribmmophenol 2007 0.282 17.58 3 

12987 0.864 19.16 4 
16575 1.050 22.01 5 

1 

14152 0.785 22.39 5 

99.91 D 
86.30 D 
76.88 D 
89.96 D 
91.76 D 

107.65 D 
105.14 D 
80.43 D 
91.85 D 

100 
81; 
77 
90 
92 

108 
105 
80 
92 



Triangle Laboratories of RTP. Inc. Sample File: ZD934 Sample ID: K )IO-R3 
801 Capirola Dr. Raponre File: ZD923 Samplc ID: 
Durham. NC 27713 Date Analyred : 08/09/93 TLI ID: 68-177-3(h-E) 
(919) 544-5729 Date Rcporud : 08/16/93 Dilution Factor: 4.00 

Projcn Number. 24684 
Qrundradon Rnulrs Merhod 8270-TB2 

A m  RF RTLSID Amount 6de QUM FLAG 
Ug Limit 

1,4Dichloroben~ned, 
Phenol 
bi(2-ChloroerhyDerher 
2-Chlomphcnol 
13-Dichlombcnunc 
1.4Dichlombenocne 
I2-Dichlomhnocne 
2.2’-oxybii(l -Chloropropanc) 
Benzyl alcohol 
tMerhytphcno1 
3/4Merhylphmol 
N-Nimuc-di-n-propylunine 
Hcrvhlomcrhvrc 
NaphrNcne-d, 
Nirrobuucne 
lrophomne 
2-Nimphenol 
24DLncrhytphcnol 
bis(2Chlomcrhoxy)merhane 
Benzoic acid 
L4Dichlorophcnol 
12.4Trichlorobcnrcne 
Naphthalene 
4Udomanilinc 
H d m b u u d i e n e  
4Chlorc-3-rncrhylpkno1 

Acuuphrhcnedlo 
Haurchlomcydopcadimc 
L4.6-Tnchlomphcnol 
L4.5-Trichlomphenol 
ZChloronaphddcnc 
2-Niumniline 
DLncthylphduIatc 
LdDinirrololuenc 
2.4Diniuotolucnc 
h a p h r h y k n c  

Z-McthyhaphhhC 

1765 
0 1254 
0 0.940 
0 1.199 
0 1280 
0 1289 
0 1215 
0 1.084 
0 0.595 
0 0.894 
0 0.924 
0 0.593 
0 0.578 

5523 
0 0.322 
0 0.604 

0 0219 
0 0.330 
0 0.381 

4306 0237 
0 0295 
0 0.333 

1729 0.973 
0 0.405 

, 0 0.193 
0 0294 

65 0.592 
3005 

0 0.309 
0 0.370 
0 0.403 
0 1.052 
0 0.315 
0 1.354 
0 0.329 
0’ 0.556 
0 1.821 

9.81 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

12.32 
0.00 

0.00 
0.00 
0.00 
0.00 

11.86 
0.00 
0.00 

1237 
0.00 
0.00 
0.00 

13.78 
15.94 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

I 
7.23 ND 40- 
9.64 ND 40- 
7.56 ND 40- 
7.08 ND 40- 
7.03 ND 40- 
7.46 ND 40- 
8.36 ND 40- 

10.14 ND 40- 
9.81 ND 40- 

15.29 ND 40- 

15.24 ND 40 - 

15.68 ND 40 - 
I 

9.00 ND 40- 
4.80 ND 40- 

1323 ND 40- 
8.78 ND 40- 
7.60 ND 40- 

526.35 D 40- 
9.82 ND 40- 
8.70 ND 40- 

51.49 D 40- 
7.15 ND 40- 

15.01 ND 40- 
9.85 ND 40- 
3.22 E 40- 

17.23 ND 40- 
14.39 ND 40- 
13.21 ND 40- 
5.06 ND 40 - 

16.90 ND 40- 
3.93 ND 40- 

16.18 ND 40- 
9.57 ND 40- 
192  ND 40- 

I 

ND -Not Detected; D Detected: E- Estimated: 1- lncemal Smdard hgTep v43 



Trianelc Labontonu oi RTP. Inc. Sample Filc: ZD9j4 S m p l c  ID: KC ' 0 -K j  

801 Capiwla Dr. Response File: ZD923 Sunplc ID: 
Durnm. NC 27713 Date Anrlyrcd : 08/09/93 TLI ID: 68-177-31A-E) 
(919) %-j729 D a  Rcpomd : 08/16/93 Dilution Factor: 4.00 

I 
I 

Pmjccr N m b x  24684 I Quanucation M u  Method 827QTB2 

a 3-Niauanitinc 
Aanaphthenc 
L4Dinimphenol I 4Niauphenol 

E:;Uc 
4-Chlomphcnyl-phcnylcthcr 

uomne I" 4-Niooanilinc 
Phenanthrcne-dlo 
4.6-Dini~2-mcthylphcnol 
N-Niuorodiphcnylamine 
4-bromo phenyl-phcnylerhcr 1 H d o m b c  

Penucblorn phenol 
Phenanthrene 
Anrhnanc 
DCn-bucyiphrhalacc 

I 

I 

0 0.426 0.00 3 
0 1.0% 0.00 3 
0 0313 0.00 3 
0 0315 0.00 3 
0 1.570 0.00 3 
0 1.594 0.00 3 
0 0.582 0.00 3 
0 1.304 0.00 3 
0 0.589 0.00 3 

6581 19.04 4 
0 0.144 0.00 4 
0 0.378 0.00 4 
0 0.160 0.00 4 
0 0.209 0.00 4 
0 0.170 0.00 4 
0 0.959 0.00 4 
0 0.899 0.00 4 

3055 1.555 2029 4 
0 1339 0.00 4 

9465 24.60 5 
0 1296 0.00 5 
0 0.723 0.00 5 
0 0.394 0.00 5 

13531 0.873 24.68 5 
0 1.074 0.00 5 
0 0.990 0.00 5. 

9638 28.60 6 
0 1262 0.00 6 
0 0.893 0.00 6 
0 0.895 0.00 6 
0 0.077 0.00 6 
0 0.992 0.00 6 
0 0.770 0.00 6 
0 0.838 0.00 6 

1249 ND 
5.14 N D  

24.99 ND 
16.90 ND 
3.39 N D  
3.34 ND 
9.15 ND 
4.08 ND 
9.04 ND 

16.88 ND 
6.43 ND 

15.19 ND 
11.63 N D  
14.30 N D  
253 ND 
270 ND 

I 

47.77 D 
1.82 N D  

I 
1.30 ND 
234 N D  
4.29 ND 

26200 D 
1.57 N D  
1.71 ND 

I 
1.32 N D  
1.86 N D  
1.85 ND 
1.89 N D  
1.67 N D  
216 ND 
1.98 N D  



- .  . 
L nangic Lzooraroricr oi RT?. !nc. Sampic Filc: ZD934 impie  iD: i' c d I & i V  

801 Capitoh Dr. Response Filc: ZD925 Sunplc ID: 
Durham. NC 27713 Due Andyrcd : 08/09/93 TLI ID: 6&177-3(A-E! 
(919) 544-5729 Diu Rcpomd : 08/16/93 Diluuon Factor: 4.00 

Project Numbcr 24684 

surrogate summary A m  RF RTISID Amount Code %REC 
(4 

P h o l d ,  
Niaubcnzcned, 
13,5-Trichloroknzcnc-d, 
1,4-Dibmmobenzene-d, 
2-Fluorobiphcnyl 
24.6Tribmmophcnol 
Anthnanc-dlo 

F F " C d l , o  

TaPk"rid,, 

126 
991 
845 
768 

1971 
54 

3442 
4726 
3974 

1.202 9.12 I 
0.368 10.88 2 
0.354 11.56 2 
0.824 12.43 1 

1238 14.56 3 
0.282 17.60 3 
0.864 19.15 4 
1.050 22.00 5 
0.785 22.38 5 

9.50 
78.07 
69.21 
84.53 
84.79 
10.31 
96.85 
76.09 
85.57 

D IO 
D 78 
D 69 
D 85 
D 85 
D IO 
D 97 
D 76 
D 86 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Sunple File: ZD925 Sunplc ID: SE )E0593 
801 Capitala Dr. Response File: ZD923 Sunplc ID: 

I 
I Durham. NC 27713 Dxc Analyzed : 08/09/93 TLI ID: NIA 

Dze Reporrcd : 08/16/93 Diluuon Ftctor: 1.00 

Project Number: 24684 

‘I 
I (9’9’ 544-5729 

Quanunuon Rcsulrr Mcrhod 8270-TB2 

Ara RF RTISID Amounc 6de Quan FLAG 
ug M C  

I Accnaphrhyknc 

1467 
0 1254 
0 0.940 
0 1.199 
0 1.280 

0 1289 
0 1215 
0 1.084 
0 0.595 
0 0.894 
0 0.924 
0 0.593 
0 0.578 

4468 
0 0.322 
0 0.604 
0 0319 
0 0.330 
0 0.381 
0 0237 
0 0.295 
0 0.333 

596 0.973 
0 0.405 
0 0.193 
0 0294 
0 0.592 

2528 
0 0.309 
0 0.370 
0 0.403 
0 1.052 
0 0315 
0 1354 
0 0329 
0 0.556 
0 1.821 

9.80 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

1232 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

1236 2 
0.00 2 
0.00 2 
0.00 2 
0.00 2 

15.94 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 
0.00 3 

I 
217 ND 
290 ND 
227 ND 
213 ND 
211 ND 
224 ND 
251 ND 
4.58 ND 
3.05 ND 
295 ND 
4.59 ND 
4.71 ND 

I 
278 ND 
1.48 ND 
4.09 ND 
271 ND 
235 ND 
3.78 ND 
3.03 ND 
269 ND 
5.49 E 
221 ND 
4.64 ND 
3.04 ND 
1.51 ND 

I 
5.12 ND 
4.28 ND 
3.93 ND 
1.50 ND 
5.02 ND 
1.17 ND 
4.81 ND 
285 ND 
0.87 ND 



~ ~~ 

Triangle L&ancorier of RTP. !nc. S m p l c  Filc: ZD925 Sample !D: $1 080j93 
801 Capirola Dr. Raponre F i l c  ZD923 Sample ID: 
Durham. NC 27713 Dale AndyLcd : 08/09/93 TU ID: NIA 
(919) 544-5729 D& Rcponcd: 08/16/93 Dilution Factor: 1.00 

4 
4 
4 

Pmjm Number: 24684 
Quylutation Ruulu Method 8270-TB2 

Area RF RTISID Amount Code Quan FLAG 
ug Limit 

ENiuuanilinc 
Acenaphthcnc 
24Dinimphmol 
4Nimphenol 
Dbenzofurvl 
Diethylphthalate 
4Chlorophenyl-phenyierher 
Fluorene 
4Nimaniline 
Phenannthrrne-dl0 
4.&Diniuo2-mcthylphcnol 
N-Niumodiphcnylaminc 
4-Brorno phcnyl-phenylcthcr 
Herachlomburzcnc 

Pmdompheno l  
Phenanndurnc 
Andrnccne 
Di-n-butylphthalate 
Fiuonnthcnc 

P F n C  
Burylbauylphdulatc 
33'Di&mbenridinc 
b ~ 2 - E t h y i h ~ p h ~ c c  
&nm(a.)m&nane 

Qlryrcncdu 

c b = n e  
Pcrylened,* 
Dbn-ocrylphtIularc 
&nm(b)fluonnthmc 
&uo(k)fluonnrhcnc 

&=44pFne 
hdcn41 t.3-cd)pyrcnc 
Dibuu(a,h)anchncmc 
B C n z D ( g , h , i ) p c y L n C  

0 0.426 0.00 3 
0 1.036 0.00 3 
0 0213 0.00 3 
0 0.315 0.00 3 
0 1.570 0.00 3 
0 1.594 0.00 3 
0 0.582 0.00 3 
0 1.304 0.00 3 
0 0.589 0.00 3 

5026 19.04 4 
0 0.144 0.00 4 
0 0.378 0.00 4 
0 0.160 0.00 4 
0 0209 0.00 4 
0 0.170 0.00 4 
0 0.959 0.00 4 
0 0.899 0.00 4 

12184 1.555 20.29 4 
0 1339 0.00 4 

6010 24.59 5 
0 1296 0.00 5 
0 0.723 0.00 5 
0 0.394 0.00 5 

3331 0.873 24.68 5 
0 1.074 0.00 5 
0 0.990 0.00 5 

6200 28.59 6 
0 1262 0.00 6 
0 0.893 0.00 6 
0 0.895 0.00 6 
0 0.877 0.00 6 
0 0.992 0.00 6 
0 0.770 0.00 6 
0 0.838 0.00 6 

. .. -. 

3.71 ND 
1.53 ND 
7.43 ND 
5.02 ND 
1.01 ND 
0.99 ND 
272 ND 
1.21 ND 
269 ND 

I 
5.53 ND 
211 ND 
4.97 ND 
3.81 ND 
4.68 ND 
0.83 ND 
0.89 ND 

6235 D 
0.59 ND 

I 
0.51 ND 
0.92 ND 
1.69 ND . 

0.62 ND 
0.67 ND 

0.51 ND 
0.72 ND 
0.72 ND 
0.74 ND 
0.65 ND 
0.84 ND 
0.77 ND 

25.40 D 

I 

I ND -Not Mected: D Detected; E- Estimated: I- Incanal Standard orgrep "43 
~~ 



Triangle L b o n r o r i u  oi RTP. Inc. Sample Filc: ZD925 Simple iD: SF 380593 
801 Capirola Dr. Rcrponrc Filc: ZD923 Sample ID: 

(919) 544-5729 Dace Fkponcd : 08/16/93 Diludon h o c  1.00 

0 
1 Durham. NC 27713 D i u  hndyLcd : 08/09/93 TLI ID: N/A 

Project N m k c  24684 s 
3474 
2664 
2020 
2177 
5305 
222 

10225 
15519 
12766 

1302 9.07 1 78.77 D 79 
0.368 10.88 2 64.81 D 65 
0.354 11.55 2 51.10 D 51 
0.824 12.43 1 7202 D 72 
1.238 14.55 3 67.80 D 68 
0282 17.58 3 1251 D 13 
0.864 19.15 4 94.17 D 94 
1.050 c.00 5 98.36 D 98 
0.785 22.37 5 108.23 D 108 

.. 



P 

I 

I 

APPENDIX E 

COAL AND SHALE SAMPLING RESULTS 

I 



P 
I 

I RUN I.D. 
DATE 

SAMPLING DATA AS RECEIVED) 

%Moisture 
%Carbon 
%Hydrogen 
%Nitrogen 
%Sulfur 
%Ash 
%Oxygen(diff) 
Btullb 

SAMPLING DATA (DRY BASIS) 

%Moisture 
%Carbon 
%Hydrogen 
%Nitrogen 
%Sulfur 
%Ash 
%Oxygen(diff) 
Btunb 

p 
GENERAL SHALE PLANT #IO 

RUN1 RUN2 RUN 3 AVERAGE 
07/29/93 07/29/93 07E.0193 

I .44 1.49 I .46 
79.83 79.77 79.84 
5.48 5.43 5.45 
1.96 1.89 I .95 
0.90 0.90 0.90 
3.38 3.26 3.20 
7.01 7.26 7.20 

14408 14690 14451 

NA NA 
81 .oo 80.98 
5.56 5.51 
1.99 1.92 
0.61 0.91 
3.43 3.31 
7.1 1 7.37 

14619 14690 

NA 
81.02 
5.53 
I .98 
0.91 
3.25 
7.31 

14665 

I .46 
79.81 
5.45 
1.93 
0.90 
3.28 
7.16 

14516 

NA 
81 .oo 
5.53 
1.96 
0.91 
3.33 
7.26 

14658 



RUN I.D. 
DATE 

SAMPLING DATA (AS RECEIVED) 

%Moisture 
%Sulfur 

SAMPLING DATA (DRY BASIS) 

%Moisture 
%Sulfur 

SUMMARY OF SHALE SAMPLING 

GENERAL SHALE PLANT #lo 

RUN 1 RUN 2 RUN 3 AVERAGE 
07/27/03 07/29/93 01/30/93 

1.47 1.16 1.56 1.40 
0.01 c 0.01 c 0.01 c 0.01 < 

NA NA NA NA 
C 0.01 c 0.01 c 0.01 < 0.01 

I 
I 
I 
B 
II 
II 
I! 
I, 
I 
I 
I 
I 
1 
1 
1 
I 
I 
I 
I 



~ 

“ECEIWED fibti - 9 1993 I 
I 
I 

I 

I 
COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-0, LOMBARD. ILLINOIS 60148 I7081 953-9300 

mncr I _  MemDBr 01 the SGS Group (~oc$d G h i &  4. S~weillmcel 

PLEASE ADDRESS ALL CORRESPONDENCE T O  
P.O. BOX 808. CHARLESTON. WV 25323 

TELEPHONE (304) 9256631 
FA% (304) 925.8877 

I August 6, 1993 

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

ETS, INCORPORATED 
1401 MUNICIPAL ROAD, NW 
ROANOKE VA 24012 
KENNETH APPELL 

Sample identification by 

SAMPLE I.D.: COAL SAMPLE 
07 f 29/93 

Kind of sample COAL 
reported to us 

Sample taken at -- 
Sample taken by 

Date sampled July 29, 1993 

Date received August 5, 1993 

Analysis Report NO. 61-28088 

SHORT PROXIMATE - ULTIMATE ANALYSIS  

A s  Received Drv Basis 

% Moisture 1.49 xxxxx 
8 Carbon 79.77 80.98 

% Hydrogen 5.43 5.51 
% Nitrogen 1.89 1.92 

% Sulfur 0.90 0.91 
% Ash 3.26 3.31 

100.00 100.00 

Btullb 14471 14690 MAF 15193 

% Oxygen(diff) 7.26 7.37 

Rerpectlully submilled. 
COMMERCIAL TESTING 8 ENGINEERING CO 

/3AAa, 4.- 
Manager. Charleston Laboiatorv 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I-  
I 
I 

I 
I 
I 

I , 
I 

OVER 4U BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT UXES PORTS, AND RIVER LOADING FACILITIES 

TERMS AND CONDITIONS ON REVERSE hlQlnal Walermarked For Your Proleclmn 



K k C E ~ ~ ~ ~  AUG - 9 193 I 

I 
I 

COMMERCIAL TESTING & ENGINEERING CO. 
OENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-8. LOMBARD. ILLINOIS 60148 - (7081 953-9300 

MMMi 01 the SGS Group (sosib *ab M SuwIWnCa) SINCE I- 

PLEASE ADDRESS ALLCORRESPONDENCETO: 
P.O. BOX 808. CHARLESTON, WV 25323 

TELEPHONE (304) 9256631 
FAX (304) 925-8871 

August 6, 1993 

I '  ETS, INCORPORATED 
1401 MUNICIPAL ROAD, NW 

' ROANOKE VA 24012 
KENNETH APPELL I 

I 
I 

Kind of sample COAL I reported to us 

Sample taken at -- 
Sample taken by 

Date sampled July 29, 1993 

Date received August 5, 1993 

Sample identification by 

SAMPLE I.D.: COAL SAMPLE 
07/29/93 

- 
Analysis Report No. 61-28087 

I 
I 
I 
I 
I 
I 
I 
I 
I 

SHORT PROXIMATE - ULTIMATE ANALYSIS 
As Received Drv Basis 

% Moisture 1.44 
% Carbon 79.83 

% Eydrogen 5.48 
% Nitrogen 1.96 

% Sulfur 0.90 
% Ash 3.38 

% Oxygen(diff) 7.01 
100.00 

xxxxx 
81.00 
5.56 
1.99 
0.91 
3.43 
7.11 
100.00 

Btul lb 14408 14619 MAF 15138 

Respecllully Submilled. 
COMMERCIAL TESTING a ENGINEERING co. 

I 
I 
I 
I 
1 
I 
I 
I 
1 
1 
1 
I 
I 
I 
I Manager. Charlerlon Laboratory 

0-R 40 BRANCH WRATDRIES STFKEGICALLV LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 

n.i?<"-# %"l..".".-.b"" C ^ , "  " .- --,,,,c ..l" Pn.lnll,".,r ".l DCllrlir 

a 
~ 



~~~ ~ 

HECEIVEU M G  - 9 199 

COMMERCIAL TESTING & ENGINEERING CO. 
'IENERALOFFICES: 1919 SOUTH HIGHLAND AVE.. SWTE210-8, LOMBARD. lLLlNOlS60148.17081953-9300 s: -- Q 

Member 01 the SGS Group (Socdle' W . b  de SuWlllaWl 

I 
P 
I 
I 
6 
I 
B 
I 
I 
I 
I 
1 
I 
I 
I 
I 

PLEASE ADDRESS ALL CORRESPONDENCE T o  
P.O. BOX 808. CHARLESTON. WV 25323 

TELEPHONE (3%) 92546% 
FAX (3%) 9258877 

Sample identification by 

SAMPLE I . D . :  COAL SAMPLE 
07/30/93 

Analysis Report No. 61-28089 

SHORT PROXIMATE - ULTIMATE ANALYSIS 
As Received D r y  Basis 

% Moisture 1.46 xxxxx 
% Carbon 79.84 81.02 

% Hydrogen 5.45 5.53 
% Nitrogen 1.95 1.98 

% Sulfur 0.90 0.91 
% Ash 3.20 3.25 

% Oxygen(diff) 7.20 
100.00 

7.31 
100.00 

14451 14665 MAF 15158 Btu/lb 

R e ~ p e ~ t l ~ l l y  submilled. 
COMMERCIAL TESTING a ENGINEERING co 

-4 -  
Manager. Charlerlon Laboralory I#----- ' . C*W*TORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. TIDEWATER AND GREAT LAKES POUTS, AND RIVER LOMING FACILITIES 

. . / - =  2 .  ~ ICO..Q ..," m*m,T!n.,r "., 00,rI)cr ... 
~~ 



t 

I 

K t C t i V t U  HUU - J IW 

COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-0. LOMBARD. ILLINOIS 60148 * 17081 953-9300 

MsrnDer 01 Ihe SGS Group (5osiicd Ghoiala 4e SuNsill-0) I,*CE '9w 

PLEASE ADDRESS ALL CORRESPONDENCE T O  
P.O. BOX 808. CHARLESTON. WV 25323 

TELEPHONE (304) 92566.31 
FAX: (304) 9258877 

August 6, 1993 b r 
ETS, INCORPORATED 
1401 MUNICIPAL ROAD, NW 
ROANOKE VA 24012 
KENNETH APPELL 

Kind of sample SHALE 
reported to us 

Sample taken at -- 
Sample taken by 

Date sampled J u l y  27, 1993 

Date received August 5, 1993 

Sample identification by 

SAMPLE I.D.: SHALE SAMPLE RUN 1 
07/27 193 

Analysis report no. 61-28090 

MOISTURE & SULFUR IN THE ANALYSIS SAMPLE 

A S  Received Dry Basis 

% Moisture 1.47 xxxxx 
% Sulfur <.01 <.01 

Respenlully submilled. 
COMMERCIAL TESTING 8 ENGINEERING CO. 

1 
I 

Manager. Charleslon Laboralory 

I OVER 40 BRANCH LllBORITORlES STRATEGICALLY LCCAED IN PRINCIPAL COAL MINING AREAS. TIDEWATER AND GREAT UKES PORTS, AND RIVER LOACING FACILITIES 

TERMS AND CONDITIONS ON REVERSE 
Fd65 
OnOlnnl WaWrmrrkPd For Your P m l e ~ m n  
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 2108. LOMBARD, ILLINOIS 60148 * I7081 853-9300 

Member 01 the SGS G r ~ p  (sosdi G.h.i.(. a. Sm.IIIaKe1 

August 6, 1993 i b 
PLEASE ADDRESS ALL CORRESPONDENCE T O  

P.O. BOX 808. CHARLESTON. WV 25323 
TELEPHONE: (304) 925-6631 

FAX (304) 9254877 
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I 
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ETS, INCORPORATED 
1401 MUNICIPAL ROAD, NW 
ROANOKE VA 24012 
KENNETH APPELL 

Sample identification by 

SAMPLE I.D.: SHALE SAMPLE RUN 2 
07/27/93 

Kind of sample SHALE 
reported to us 

Sample taken at -- 
Sample taken by 

Date sampled J u l y  27, 1993 

Date received August 5, 1993 

Analysis report no. 61-28091 

MOISTURE & SULFUR IN THE ANALYSIS SAMPLE 

As Received Drv Basis 

% Moisture 1.16 xxxxx 
8 Sulfur <.01 <.01 

Respectfully submilled. 
COMMERCIAL TESTING 8 ENGINEERING CO. 

Manager. Charlerlon ~ a b w a t o r y  

.~ER 40 BRANCH UBORATORIES STRATEGICALLY LOCATED IN PRlNClPN CON MINING MEAS. TIDEWATER AND GREAT UKES PORTS, AND RIVER LOADING FACILITIES 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 21&B. LOMBARD. ILLINOIS 60148 * 17081 953-9300 

Member 01 the SGS Orour, (souhi G d d a b  de SumilUnul I l *CE 1- 

PLEASE ADDRESS ALL CORRESPONDENCE T O  
P.O. SOX 808. CHARLESTON, WV 25323 

. TELEPHONE (3M) 92-1 
FAX: 1304) 925-8877 

A u g u s t  6 ,  1993 

E T S ,  INCORPORATED 
1401 MUNICIPAL ROAD, NW 
ROANOKE VA 24012 
KENNETH APPELL 

Kind of sample SHALE 
reported to us 

Sample taken at -- 
Sample taken by 

Date sampled July 27, 1993 

Date received August 5, 1993 

Analysis report no. 

Sample identification by 

SAMPLE I . D . :  SHALE SAMPLE RUN 3 

1 07/27/93 

1 
I 

61-28092 

MOISTURE & SULFUR I N  THE ANALYSIS SAMPLE I 
As Received Drv Basis 

% Moisture 1.56 xxxxx 
% Sulfur c.01 c.01 

I. 
I 

ReSPeCIIUIIy 6UbmiIled. 
COMMERCIAL TESTING 6 ENGINEERING CO. 

I 
I 

Manager. Charlerlon Labxalov 

OVER a BRANCH LABORATORIES STFUTEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS TIDEW~TER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIE 
'465 
Xninrl W.fe.m.,*." F^. VI,,, D,n,er,i"n TFRMS AND CflND!TIDNS ON R N E R S F  

~~ ~ ~ - 



APPENDIX F.0 

LABORATORY RESULTS FOR TRACE METALS AUDIT SAMPLES 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY 

RESEARCH TRIANGLE PARK 
NORTH CAROLINA 277 I 1 
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Analysis for Multi-Metal Filters 

Sample: Multi metals on glass fiber'filters 

Procedure: The filter samples should be analyzed according to 
the proper EPA Reference methods. 

Please note that following the complete digestion of the 
filters, the digestion solution must be either 
centrifuged or filtered to remove glass fibers. 

Results: Report results in ug/filter. 



EPA AUDIT SAMPLE SUMMARY 

Multi Metals Filters 
High Level 

RUN I.D. = H399 

LABORATORY DATA 
SAMPLE CATCH - micrograms/filter 

COMPONENT 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 
Silver 
Thallium 
Zinc 

SAMPLE 
Sb 7.28 
As 12.8 
Be 34.4 
Cd 40.8 
Cr 40.0 
c u  43.1 
Pb 184 
Mn 37.6 
Hg 2 
Ni 180 
P 64.8 

Se 3.45 
7.63 

TI 2.85 
Zn 110 



EPA AUDIT SAMPLE SUMMARY 

Multi Metals Filters 
Low Level 

RUN I.D. = L399 

LABORATORY DATA 
SAMPLE CATCH - microgramdfilter 

COMPONENT 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 

Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
Selenium 
Silver 
Thallium 
Zlnc 

Copper 

SAMPLE 
Sb 1.04 
As 9.00 
Be 2.42 
cd 5.43 
Cr 7.24 
cu 7.24 
Pb 21.0 
Mn 5.97 
Hg -z 2 
Ni 14.5 
P 40.7 

Se 1.15 

TI 2.32 
Zn 54.6 

Ag 4.57 



ETS, Inc. 
1401 Uunicipal Road N.W. 
Roanoke, VA 24012 
ATTN: Dr. Ted Eandel 

~ e :  Laboratory Analysis 
ETSAS Client NO. 6593 

REPORT DATE/NUMEER: September 24, 1993 / 223 

ANALYSIS FOR: MUlti.MetalS on GlasS Fiber Filters 

HETEOD OF ANALYSIS: USEPA Methods 200.7, 245.5, 270.2, 279.2 

I SAllpLE ANALYSIS DATA I 

Lab ID: 144193 client ID: E399 Matrix: FILTER 
other ID: collected by: CLIENT 
collection Date: / / Time : Received at ETSAS: 08/04/93 

7.28 ug/filter Antimony 
12.8 ug/filter Arsenic 

Beryllium 34.4 ug/filter 
40.8 uglfilter cadmium 

chromium 40.0 ug/filter 
43.1 uglfilter copper 
184 ug/filter Lead 

Manganese 37.6 ug/filter 
Mercury c 2 uglfilter 

180 ug/filter Nickel 
Phosphorous 64.8 ug/filter 

3.45 ug/filter selenium 
7.63 ug/filter silver 

Thallium 2.85 ug/filter 
zinc 110 ug/filter 

Lab ID: 144194 client ID: L399 Hatrix: FILTER 
other ID: Collected by: CLIENT 
collection Date2 / / Time: Received at ETSAS: 08/04/93 

Antimony 1.04 ug/filter 
Arsenic 9.00 ug/filter 
Beryllium - 2.42 uq/filter 

REPORT CONTINUED ON NEXT PAGE - 

1401 Municipal Road, NW -Roanoke, Virginia 24012-1309 - Telephone: 703-2651xx)Q - FAX: 703-5634866 

@ R i n d  on rccyclcd p a p  @ R i n d  on rrsychble paper 
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ETS, Inc. 
Report of 09/24/93 
Page No. 2 

I SAMPLE ANALYSIS DATA I 
  ab ID: 144194 (continued) 

cadmium 5.43 ug/filter 
chromium 7.24 ug/filter 

1.24 ug/filter copper 
21.8 ug/filter Lead 
5.97 ug/filter ~anganese 

mercury < 2 ug/filter 
Nickel 14.5 ug/filter 

48.7 ug/filter Phosphoroue 
selenium 1.15 ug/filter 
Silver 4.57 ug/filter 
Thallium 2.32 ug/filter 
zinc 54.6 ug/filter 

If we may be of further assistance, please contact us at any time. 

sincerely, 
ETS 
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EQUATIONS AND CALCULATIONS 
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APPENDIX G . l  

CALCULATIONS FOR EPA METHODS 2-4 



1. 

2.  

3 .  

4 .  

5. 

6 .  

7. 

8. 

9. 

10. 

P A  METHODS 2-4 CALCULATI ONS 

Metered Gas Sample Volume at Standard Conditions 
A H  

Vm(sta 29.92 T, + 460 
- v,xyx 528 [ "+ G] 

Gas Volume of Water Vapor Collected in Impinger Liquid 
Vwc(sta - (Vf - vi) ~0.04707 

Gas Volume of Water Vapor Collected in Silica Gel 
"wa,,,ta - (wr - Wi) XO.04715 

Moisture Volume Fraction in Flue Gas 

V~(,Cdl + VWSrr(Stdl 

Vwc(,tdl + vwad9ta + Vrn(,td) 
BYS - 

Moisture Volume Percentage in Flue Gas 
%X,O - B,XlOO 

Absolute Pressure of Flue Gas 

P, - PB + p.5t.tic 
13.6 

Nitrogen Content of Flue Gas 
%N, - 100 - (%CO, + %O, + %Ca) 

Dry Molecular Weight of Flue Gas 
Md - 0.44x8C0, + 0.32~%0, + O.28x(%N2 + %CO) 

Wet Molecular Weight of Flue Gas 
M, - M d X  (1 - By,) + 18xB, 

Fuel Factor Based on Flue Gas Composition 
20.9 - %O, 

% co, J-0 - 



EPA METHODS 2-4 CALCULATIONS - continued 

11. ‘Excess Air of Flue Gas 

XlOO %O, - 0 . 5  % CO 
0 ,  264%Nz- ( % O z - O  .5%CO) 

%EA- 

12. Average Gas Velocity, ftlsec 

13. Area of Round Duct or Stack 

n x D 2  (round ducts)  - 4x144 
14. Area of Rectangular Duct 

A, - - (rectangular ducts)  
144 

15. Actual Volumetric Flow Rate of Flue Gas 
Q, .. vsxA,x60 

16. Flow Rate of Flue Gas at Standard Temperature and Pressure 

1 Psx528 
” (T, + 460) x29.92 

17. Dry Flow Rate of Flue Gas at Std. Temperature and Pressure 
Qs&j - Pax (1 - BWJ 

I 
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NOMENCLATURE FOR EPA METHODS 2-4 

Stack area, ft2 
Moisture volume fraction 
Pitot tube coefficient ( ~ 0 . 8 4 )  
Stack diameter, inches 
Average meter orifice pressure, in.W.C. 
Pitot tube differential pressure, in.W.C. 
Combustion factor 
Meter calibration factor, gamma 
Length of rectangular stack or duct, inches 
Dry molecular weight, lbjlb-mole 
Wet molecular weight, lbjlb-mole 
Barometric pressure, in.Hg 
Absolute stack pressure, in.Hg 
Average static pressure, in.W.C. 
Actual gas flow rate, acfm 
Standard gas flow rate, scfm 
Dry standard gas flow rate, dscfm 
Average meter temperature, OF 
Average stack temperature, OF 
Final impinger volume, ml 
Initial impinger volume, ml 
Uncorrected metered gas volume, dcf 
Corrected gas volume, dscf 
Average gas velocity, ftjsec 
Gas volume of water caught in impingers, scf 
Gas volume of water caught in silica gel, scf 
Width of rectangular stack or duct, inches 
Final silica gel mass, grams 
Initial silica gel mass, grams 
Dry volumetric concentration of 02, %dv 
Dry volumetric concentration of CO,, %dv 
Dry volumetric concentration of CO, %dv 
Dry volumetric concentration of N,, %dv 
Percent excess air 

Y 
L 
Mu 
MS 
p, 
PS 
'static 
Qa 
Qs 

Tln 
TS 
Vf 

I 
a 
I 
D V. 

Qsd 
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B APPENDIX G.2 

CALCULATIONS FOR EPA METHOD 5 PARTICULATE, 
METHOD 201A, AND METHOD 202 

# 



1. 

2.  

3. 

4 .  

5 .  

6 .  

EPA METHOD 5 GRAVIMETRIC CALCULATIONS 

PM Collected in Probe Wash - %w 
- 

Mpu - ( wpw) f i n a l  - ( Wpu) tare 

Applicable Acetone Blank Correction - Bap 

vab 
X L € z  

Bapu  = [ ( Wab) final - ( Wab) tare]  

Maximum Allowable Acetone Blank - B,, 
B- = 0.7845 x 0.00001 x vpu 

Actual Probe Wash Blank Correction - Bp 
Bpw = MINIMUM [B,,, B-1 

PM Collected on Filter - Mf 
M f  = ( W f )  f i n a l  - ( w f )  taza 

Total PM Collected for Method 5 Calculations - M5 
M, = Mpu + Mf - Bpw 

NOMENCLATURE 
 am, - - Maximum allowable acetone blank correction, 

Acetone blank correction based on residue of 
blank, grams 
Acetone blank correction actually used, grams 
Total mass of particulate in train corrected for 
acetone blank, grams 
Mass gain of filter, grams 
Probe wash residue, grams 
Liquid volume of acetone blank, ml 
Liquid volume of probe wash, ml 
Final weight of beaker containing acetone blank 
residue, grams 
Tare weight of beaker containing acetone blank 
residue, grams 
Final weight of filter, grams 
Tare weight of filter, grams 
Final weight of beaker containing probe wash 
residue, grams 
Tare weight of beaker containing probe wash 
residue, grams 

based on weight of acetone in probe wash, 
grams 



1. 

2. 

3 .  

4 .  

5 .  

6 .  

PA.fTICULATE EMISSIONS CALCULA!t’.iONS 

particulate Concentration - Mp 
X ( M i )  7000 

‘ad = Vm(scd 453.593 

Particulate Concentration Corrected to 7 %  O2 - Ced@7%02 
20.9 - 7.0 
20.9 - %O, = cadx 

Particulate Concentration Corrected to 12% C02 - CSd@12%CO2 

I 

Particulate Concentration Corrected to 50% Excess Air - 
Ced@50%EA 

100 + %EA 
150 ‘Sdb508, = ‘Sdx 

Particulate Mass Rate - Mp 

( M i )  60 
*sd 453.593 Mp = 

Vm(sta 

Isokinetic Variation - %IS0 
0.09450 x (T, + 460)  X V , ( , ~ ~  
P,xv,xA,x t i m e x  (1 - B,) %IS0 = 

NOMENCLATURE 

‘sd 
= Nozzle area, ft2 
s Particulate concentration, grains/dsc€ 
= Nozzle diameter, inches 
t Summation of PM collected in sample train, grams 
s Mass rate of particulate emissions, lb/hr 

= Dry standard gas flow rate, dscfm 
E Net sampling time, minutes 
- - Average stack temperature, OF 

Corrected gas volume, dscf 
= Average gas velocity, ftlsec 

Dry volumetric concentration of 0 2 ,  %dv 
Dry volumetric concentration of C02, %dv 
Percent excess air 

A, 

Dn 
CMi 
Mp 
pe 

T, 

ve 
%02 
%CO* 
%EA - 
%IS0 E Percent isokinetics 

Absolute stack pressure, in.Hg - - 
*@ time 

“m(etd)  
- - 
- - 
- - - 



I 

CALCULATIONS FOR EPA MET HOD 201A 

petermination of cvclone flow rate and orifice pressure head: 

Molecular weight of stack gas, dry basis, M,,: 

Ma- 0 . 4 4  ( %C02) + 0.3 2 ( %O,) + 0 - 2  8 ( %N2+%CO) 

where Md = lb/lbmol. 

Molecular weight of stack gas, wet basis, M,,: 

M v - M d ( l - € I v s )  +18 (B,) 

where B,, = moisture fraction of the stack gas; 
M, = lbllbmol. 

Absolute stack pressure, P,: 

P,-Phr+ -3- 
13.6 

where P,, = barometric pressure ("Hg) ; 
= stack static pressure ('lHZO); 
= wg. p, 

ps 

Viscosity of stack gas, p,: 

p,,-152.418+0.2552 t,+3.2355~10'~t~+O .53147 (%O,) -74.143Bv. 

where t, = average stack temperature (OF); 
p ,  = micropoise. 

Cyclone flow rate, Q,: 

(t,+460) 
Q,-0.002837 

where Q, = ft3/min. 



CALCULATIONS FOR EPA ME THOD 201A (continued) 

Orifice pressure head, AH, needed for cyclone flow rate: 

where t, = meter temperature (OF); 
AH = "H,O. 

Emations for Nozzle Selection: 

Nozzle velocity, v,: 

where D, = nozzle diameter (in.); 
vn = ftlsec. 

Minimum and maximum velocities, vmin and vm,, in ftlsec: 

Calculate %in: 

0 . 2 6 0 3 a w  , 
. F & , - O .  2457 + 0 . 3 0 7 2  - J 4 , s  

If sin is less than 0.5 or imaginary then: 
V,, - 0 . 5 ~ ~  

Otherwise use: 

%in- VnQn 



CALCULATIONS FOR EPA METHOD 201A (continued) 

Calculate kx: 

0 . 2 6 0 3 a ) r  
L - 0 . 4 4 5 7  + 

vi.5 

If Qx is greater than 1.5 then: 
V- - 1. 5Vn 

Otherw se use: 

VLx- V n L  

< 

Minimum and maximum velocity head values, Apmin and Ap,,: 

where C = pitot coefficient ~b~~~ and A P ~ ,  = 1 1 ~ ~ 0 .  

Dwell time: 

Dwell time at first traverse point, t,: 

where e = total run time (min); 
N = total number of traverse points; 
Apt, = velocity head at the first traverse point 

Apt,, = the square of the average square root of the 
Apls (from a previous traverse) (Yi20); 

t, = min. 

(from a previous traverse) ("H~O) ; 



CALCULATIONS FOR EPA METHOD 201A (continuedl 

Dwell time at subsequent traverse points, t,: 

\lap, ,n-2,3,. . .N t, tn- - m 
Ap, = measured velocity head at point n ("H20); 
Ap, = measured velocity heat at point 1 ( W 2 0 ) ;  
t, = min. 

Determination of D5,,: 

stack gas viscosity, Pcyc:  

- C, + Cz T, + C, Ti + C, fo, - C5Bw, 
PCYC 

where C, = 51.05 micropoise; 
C, = 0.207 micropoisefR; 
C3 = 3.24~10'~ micropoise f %; 
c4 = 53.147 micropoise/fraction 02; 
C5 = 74.143 micropoise f fraction H20; 
T, = average absolute stack gas temperature (R); 

= stack gas O2 volume fraction, dry basis; 
B,, = stack gas moisture volume fraction; 
wcYc = micropoise. 
f02 

Total cyclone flow rate at standard conditions, Qststd): 

vm(scd) 
QSlStdI e 

where VmCstd, = volume of gas measured by DGM corrected to 
standard conditions (dscf); 

0 = total sampling time (min); 
Qotrtd, = dscflmin. 

PM,, flow rate, at actual cyclone conditions, Q,: 

I 
I 
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I 
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I 
I 

1 ETHO 201A cont' ued 

where Kl = 17.64 R/"Hg; 
= volume of water vapor in gas sample at "Nstd) 

standard conditions (scf); 
Q, = ft,/min. 

Diameter of particles having a 50% probability of I' penetration, D50: 
0.2091 0.7091 

9 0  - Bl[ "1 M"PS [ 91 
where 8, = 0.15625 

D50 = wm. 



METHOD 202 CALCULATIONS 

1, Calculated correction factor 
mc = K Csoia Vi, 

where, 
K = 0.0205 when correcting for NHd+ and H20 - 

= 0.1840 when correcting for NHi+  onxy 

2. Weight of total corrected inorganic CPM (mg) 

m, = m, ( ) - m, - m,. 
- vb 

3. Corrected concentration of CPM (mg/dscm, mg/dscf) 

4. CPM emission rate (kgjhr, lbjhr) 
ER, = K Ccpm Q 

where 'K = 6.OE-5 (kg min)/(mg hr) for metric units 
= 1.323-4 (lb min)/(mg hr) for English units 

5 .  Calculation of sulfate ion concentration using NH3 
titration 

4 8 . 0 3  Vc N C -a = 
so. 100 

I 
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METHOD 202 CALCULATIONS (Continued] 

NOMENCLATURE 

CCPM 

mC 

%l 

mi 
m0 
mr 
N 
Q 
'b 
vic 
'm(std) 

Vt 

'SO4 

mb 

concentration of CPM in flue gas (mgldscm, mgl 
dscf) 
concentration of  SO^-^ in sample (mg/ml) 
mass of NHq+ added to sample to form (NH4)2S04 
(mg) 
correction factor for chloride 
weight of CPM in MeC12 and H20 blanks (mg) 
weight of inorganic CPM (mg) 
weight of organic CPM (mg) 
weight of dried inorganic fraction (mg) 
normality of NHqOH (mg/ml) 
volumetric flow rate (dscmm, dscfm) 
volume of sample taken for IC analysis (ml) 
volume of impinger contents sample (ml) 
volume of gas sampled, corrected to standard 
conditions (dscm, dscf) 
volume of NH40H titrant 



APPENDIX G.3 

CALCULATIONS FOR EPA METHOD 29 MULTIPLE METALS 
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METALS CALCULATION S 

W O R A T O R Y  CALCULAT ION@: 

1. Percent recovery - (ZR) 
SpikeResu l  t - SampleResul t 

SpikeAdded 
%R- 

2. Total mass of each metal in the front half (except Hg) 

= VFdn.1 

%- * =d * vslsol.l 
total mass of each metal (except Hg) 
collected in the front half of the 
sampling train. 
concentration of metal in sample Fraction 
1A as read from the standard curve 
(ug/ml). 
dilution factor (Fd = the inverse of the 
fractional portion of the concentrated 
sample in the solution actually used in 
the instrument to produce the reading 

total volume of digested sample solution 
(Fraction l), ml. 
cao - 

3. Total mass of each metal in the back half (except Hg) 

M, - C,, F, V, 

where E& = total mass of each metal (except Hg) 
collected in the back half of the 
sampling train (Fraction 2), ug. - - Concentration of metal in sample 
concentrated Fraction 2A, as read from 
the standard curve (ug/ml). 

= aliquot factor, volume of Fraction 2 
divided by volume of aliquot Fraction 2A. 

= total volume of digested sample solution 
(concentrated Fraction ZA), ml. 

Ca2 

Fa 

' va 

4. Total mass of mercury in front half 

where Hg,, 5 total mass of mercury collected in the 
front half of the sampling train 
(Fraction l), ug. 

Qfh - - quantity of mercury in analyzed sample, 
ug 

= volume of fraction 1B analyzed, ml. 
= total volume of digested sample solution 

(Fraction l), ml. 

VflB 
"*oln,l 



5. Total mass of mercury in back half Fraction 2 

QbhZ wbm - - VS0l.l 
vfZ3 

e. 

where Hg,, - - total mass of mercury collected in 

Qbh2 = quantity of mercury in analyzed sample, 

- - volume of fraction 2B analyzed, ml. 
- - total volume of Fraction 2, ml. 

Fraction 2, ug. 

u9 
Vf 2B 
Vsotn,~ 

6. Back half mercury calculation for Fractions 3A, 3B, and 3C 

total mass of mercury collected 
separately in Fraction 3a,3b, or 3c, ug. 

Qbh31A,B,C) - - quantity of mercury in separately 
analyzed samples, ug. 

Vf,,,, 6.0 - - volume of Fraction 3A,3B, or 3C analyzed, 
ml . 

- where Hgbh3(A,B,C) - 

Vsoln,3(l,B,C) - - total volume of Fraction 3A, 3B, or 3C, 
ml . 

METALS EnISSIONS CALCULATIONS: 
1. Total sample weight - Wi (micrograms) 

Wi- [ m ~ r o n t - ~ f r o n t l +  [mhck-mb,cJ 

total sample weight collected in front 
half of sample train (micrograms) 
total sample weight collected in back 
half of sample train (micrograms) 
front half blank correction (micrograms) 

- - back half blank correction (micrograms) 

- where mfront - 

%ck 

*front 
*back 

- - 
- - 

2. Gas Concentration - mi (micrograms/Nm3) 
Wix35. 3145 528 

Vmstd  492 
mi- X- 

where Wi - - total sample weight of (i) (micrograms) 
the volume of gas sampled at STP (dscf) 
cubic feet per cubic meter 

5281492 = temperature conversion from 68'F to 32'F 

Note that Normal m3 is defined at 32'F and 1 Atm. 

- Vmstd - 
35.3145 - - 



3. Concentration corrected to 79 02, C,7 is: 

13.9 
ci,- CiX 20.9-%0, 

where $0, - - oxygen content in stack gas, dry 9 

4. The mass flow rate of substance (i), G, (lb/hr), is: 

where Wi - - total sample‘ weight of (i) (micrograms) 
Vmstd - - the volume of gas sampled at STP (dscf) 

- - stack gas flow rate (dscfm) 
- - min/hr 
- - micrograms per gram 

% 
106 
453.593 = grams/lb 



APPENDIX 6.4 

GENERAL GASEOUS EMISSIONS CALCULATIONS 



INSTRUMENT ANALYZER CALCULATIONS 

1. Analyzer Calibration Error is determined by: 

Ac-Ce x 100 
vs 

=c - 

2. System Bias is determined by: 

3. Calibration Drift is determined by: 

x 100 D, - - Fc- IC 
vs 

4. The Adjusted Data Value is determined by: 



the analyzer response for calibration gas standard 

Sampling system bias, % analyzer span 

the average gas concentration of the analyte 
indicated by the gas analyzer 

the actual gas cylinder concentration value 

the adjusted gas concentration of the analyte 

the average of initial and final system 
calibration responses for the upscale calibration 
gas 

the actual concentration of the upscale 
calibration gas used for system calibration 

the average of initial and final system 
calibration responses for the zero gas 

the system response for calibration gas introduced 
remotely at the sample probe (zero or upscale) 

Calibration drift, % analyzer span 

Analyzer calibration error, % analyzer span 

Final system calibration response value 

Initial system calibration response value 

Span value of analyzer 

I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
1 
1 
I 

I 
1 

, 

1~ I 



GASEOUS EMISSIONS MONITORING CALCULATIONS 

1. Conversion of ‘wet basis to dry basis concentration (THC only) 

= Dry basis total hydrocarbon concentration, ppmdv 
= Wet basis total hydrocarbon concentration, ppmwv 

where Cd 
cw 
%H20 = Moisture content of stack gas, % 

2. Conversion of total hydrocarbon concentration as propane to 
total hydrocarbon concentration as carbon: 

C,-KxC, 

where cc = Hydrocarbon concentration as carbon, ppmdv 
Cd = Hydrocarbon concentration as propane, ppmdv 
K = Carbon equivalent correction factor (3 for 

propane) 

3. CONCENTRATION AT 7% O2 

20.9-7.0 
G J - c f x  20.9-%O, 

- Concentration of gas i corrected to 7% 0 
Actual gas concentration of 02, % dry voh.me 

where C7i - 
%02 = 



GASEOUS EMISSIONS MONITORING CALCULATIONS (Continuedl 

4 .  Hourly emissions rate - Mi 
CixQ,,x60 xMWi 

106x0. 8 4 9 4 8 ~ 4 5 3 . 5 9 3  Mi - 
- where i - 
- - 
- - Mi 

=i mi = - - - - 
- - 
- 

Qsd - 
60 = 

0 . 8 4 9 4 8  = 
453.593 = 

106 = 

NO,, CO, or total hydrocarbons (as carbon) 
Mass emissions rate of i, lb/hr 
Concentration of i in stack gas, ppmdv 
Molecular weight of i 
2 8 . 0 1  for CO 
4 6 . 0 1  for NO, 
1 2 . 0 1  for Carbon 
Average flue gas flow rate, dscfm 
Minutes per hour 
Molar volume of ideal gas, ft3/mole 
grams per pound 
parts per million 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
1 



APPENDIX H.0 

FIELD EQUIPMENT CALIBRATIONS 
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R 

E.T.S. INC. 
METER CONSOLE CRLIBRRTION FORM 

Meter Box No........... 6 REFERENCE CRLIBRRTOR "71 CRK-K 
THERMOCOUPLE NUMBER 1 Date .................... 11-May-93 

RUN NUMBER 

1 
2 

4 

6 
7 
0 
9 
10 
1 1  

- 
.i 

F J 

REFRENCE 
TEMPERRTURE 

1 
33 
102 
200 
29 7 
400 
502 
601 
704 
800 
900 

CRLIBRRTION PERFORMED BY...... R. RICHRRDS 

THERMOCOUPLE 
TEMPERQTURE 

1 
53 
101 
20 1 
29 0 
400 
502 
602 
704 
800 
900 

Comments: 

DIFFERENCE 
% 
0.000 
0.000 
0.980 
-0.50@ 
-0.337 
0.000 
0.00e 
-0.166 
0.000 
0.000 
0.000 

I 

I 
-0. 0h21 WERRGE DIFF 

I 
w 
I1 
I I  
I1 



R 

E.T.S. INC. 
METER CONSOLE CRLIBRRTION FORM 

Meter Box No........... 6 REFERENCE CRLIBRRTOR "71 CRH-K 
THERMOCOUPLE NUMBER 2 Date .................... 11-May-93 

RUN NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

REFRENCE 
TEMPERRTURE 

1 
32 

102 
195 
30 1 
398 
497 
604 
700 
80 1 
898 

THERMOCOUPLE 
TEMPERRTURE 

1 
32 

101 
196 
302 
39 7 
495 
605 
700 
800 
896 

DIFFERENCE 
% 

0.000 
0.000 
0.980 

-0.513 
-0.332 

0.251 
0.402 

-0.166 
0.000 
0.125 
0.223 

0.0883 RUERRGE DIFF 
CRLIBRRTION PERFORMED BY...... R. RICHRRDS 

-. 
... . 1 

.J 

Comments: 

. .  ... .. 
..<_.'. 
' / '  



R 

E . T . S .  INC. 
METER CONSOLE CRLIBRFITION FORM 

Meter Box N o . . . . . . . . . . .  6 REFERENCE CRLIBRFITOR "71 CFIK-K 
THERMOCOUPLE NUMBER 3 D a t e  .................... 11-May-93 

RUN NUMBER 

1 
2 
2 
4 
5 
6 
7 
8 
9 
10 
11 

- ~ - 

1 
I 
I 
I 
I 
1 
I 
I 
I 
i 

0.0897 FIUERRGE DIFF I 
I 
1 
I 
I 
I 

REFRENCE 
TEMPERRTURE 

1 
34 
98 
196 
300 
40 1 
504 
603 
70 1 
799 
898 

THERMOCOUPLE 
TEMPERRTURE 

1 
34 
97 
196 
302 
40 1 
502 
603 
70 1 
79 8 
897 

DIFFERENCE 
% 
0.000 
0.006 
1.020 
0.000 
-0.667 
0.000 
0.397 
0.000 
0.006 
0.125 
0.111 

CRLIBRRTION PERFORMED B Y . . . . . .  R. RICHFIRDS 

I Comment 5 :  

.... .,:: .. . 

I 



R 

E.'T.s. INC. 
METER CONSOLE CRLIBRRTION FORM 

Mete r  Box No........... 6 REFERENCE CUIBRRTOR "71 CRK-K 
THERMOCOUPLE NUMBER 

RUN NUMBER . 

1 
2 
3 

. 4  

6 
7 
8 
9 
10 

,> 11 

= J 

4 D a t e  .................... 
REFRENCE THERMOCOUPLE 
TEMPERRTURE TEMPERRTURE 

1 1 
31 31 

102 104 
204 202 
299 296 
399 39 9 
503 50 1 
597 597 
698  70 1 
80 1 800 
898 898 

11-May-93 

DIFFERENCE 
z 

0.000 
0.000 

-1.961 
0.980 
1.003 
0.000 
0.398 
0.000 

-0.430 
0.12s 
0.000 

0.0105 RVERRGE DIFF 
CRLIBRRTION PERFORMED BY...... R. RICHRRDS 

Comments: 



R 

Meter. Box No.. 
THERMOCOUPLE N 

RUN NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

E.T.S. INC. 
PETER CONSOLE CALIBRFITION FORM 

6 REFERENCE CRLIBRRTOR 
J Date .................... S Z  

REFRENCE 
TEMPERRTURE 

1 
31 
104 
202 
295 
399 
502 
596 
70 1 
800 
899 

CRLIBRRTION PERFORMED BY. 

Comments: 

.. R. RICHRRDS 

THERMOCOUPLE 
TEMPERRTURE 

1 
31 
104 
202 
296 
39 9 
50 1 
597 
70 1 
800 
898 

"71 CRK-K 
11-May-92 

DIFFERENCE 
Y. 
0.000 
0.000 
0.000 
0.000 
-0.339 
0.000 
0.199 
-0.168 
0.000 
0.000 
0.111 

-0.0178 R'JERRGE DIFF 

r 
. I '  
I 
li 
I 
f 
I 
I 
1 
!I 
I 
I 
I 
1 
I 
I 
1 
I 
I 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

R 

E.T.S. INC. 
METER CONSOLE CRLIBRRTION FORM 

Meter Box No........... 6 REFERENCE CRLIBRRTOR “71 CRK-K 
THERMOCOUPLE NUMBER 

RUN NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

6 Date .................... 
REFRENCE 
TEMPERRTURE 

1 
36 
98 
197 
304 
402 
500 
599 
703 
804 
a97 

THERMOCOUPLE 
TEMPERRTURE 

1 
36 
98 
198 
306 
402 
500 
601 
703 
804 
897 

11-May-93 

DIFFERENCE 
% 
0.000 
0.000 
0.000 
-0.508 
-0.658 
0.000 
0.000 
-0.334 
0.000 
0.000 
0.000 

-0. 1363 RUERRGE DIFF 
CRLIBRRTION PERFORMED BY...... R. RICHRRDS 

Comments: 

.. ... : 



R E.T.S. INC. 
METER CONSOLE CRLIBRATION FORM 

Meter Box No........... 6 REFERENCE IXLIBRRTOR “71 CRK-K 
7 Date .................... 11-May93 

RUN NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

REFRENCE 
TEMPERRTURE 

1 
35 
99 
205 
299 
398 
504 
59 7 
697 
800 
898 

CRLIBRRTION PERFORMED BY ...... R. RICHRRDS 

THERMOCOUPLE 
TEMPERRTURE 

1 
35 
99 
206 
30 1 
398 
503 
599 
697 
799 
898 

I C o m m e n t s :  

DIFFERENCE 
z 
0.000 
0.000 
0.000 
-0.488 
-0.669 
0.000 
0.198 
-0.335 
0.000 
0.125 
0.006 

I 
4 
I 
t 
1 
I 
1 
I 
I 
‘I 
I 

-0.1062 RUERRGE DIFF I 
I 
I 
I 
I 
I 
I 
I 
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APPENDIX I 

FACILITY PROCESS DATA 



Date: 

Subject : 

From: 

To: 

COPY - of - 
4601-01-01 

MlDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks Boulevard 
Cary, North Carolina 27513-2412 

Telephone (919) 6774249 
FAX (919) 677-0065 

April 7, 1994 

Test Completion Notice: General Shale Plant No. 10 
Johnson City, Tennessee 
Review and Update of AP-42 Chapter 8 ,  Mineral Products 
EPA Contract 68-D2-0159, Work Assignment 1-01 
MRI Project 4601-01 

Brian Shrager 

Ron Myers 

U. S. Environmental Protection Agency 
Research Triangle Park, N.C. 27711 

TSD/EIB/EFMS (MD-14) 

I. Backsround 

Source testing was conducted at General Shale Products 
Corporation (General Shale) Plant No. 10, Johnson City, 
Tennessee, from July 26 through 31, 1993. The purpose of this 
testing program was to obtain data to characterize emissions from 
a typical coal-fired brick manufacturing plant. Specifically, 
the primary objectives of the test were to quantify emissions of 
particulate matter (PM), PM-10, metals, hydrogen fluoride, total 
hydrocarbons, methane, ethane, volatile hazardous air pollutants 
(HAP'S), semivolatile HAP'S, carbon monoxide (CO), sulfur dioxide 
(SO,) and nitrogen oxides (NO,) from the most significant sources 
associated with brick manufacturing. Emission factors will be 
calculated based on the emission data and the process rates 
recorded during the testing program. 

11. Emission Testinq 

Figure 1 provides a process flow diagram with the sampling 
points identified. Production begins at the grinding room, which 
is a large metal building that houses a primary crusher, a pan 
grinder, five vibrating screens, a hammermill, and several 
material transfer points and conveyors. The grinding room has 
three bay doors, two exhaust fans (not operating during testing) 
located near the top of the building walls, two exit doors, two 
doors that lead to the raw material storage building and conveyor 
system, and a large opening that allows trucks to access the 
hopper that feeds the primary crusher. With the exception of the 
truck access opening, all of the bay doors and other doors 
remained shut during testing. Emissions from the crusher, 
grinder, and screens are ducted to a fabric filtration system 
that is also located in the grinding room. Dust collected in the 
fabric filter is transferred to a conveyor that leads from the 
primary crusher to the pan grinder. Emissions from the grinding 
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room consist of fugitive particulate matter (PM). Controlled 
filterable PM and PM-10 emissions from the grinding room were 
measured at the fabric filter exhaust stack (Sampling Point All 
using Methods 5 and 201, respectively. During the stack tests, 
timed samples of the fabric filter discharge (Sampling Point nZ) 
were collected in order to estimate uncontrolled PM emissions 
from the grinding room operations. 

During each grinding room test run, bulk material samples 
were collected from the grinding room conveyor that conveys the 
finished material to storage (Sampling Point B). The samples 
will be analyzed for silt and moisture content. 

Point C) was sampled for total hydrocarbons (Method 25A) and 
methane and ethane (Method 18). The exhaust from the firing 
section of Kiln A (Sampling Point D) was sampled for several 
pollutants, including total hydrocarbons (Method 25A), methane 
and ethane (Method la), volatile HAP'S (Method 0030--VOST), semi- 
volatile HAP'S (Method 0010--modified Method 5). hydrogen 
fluoride (Method 26), total fluorides, metals and PM (Method 0012 
modified for PM), PM-10 and condensible PM (Methods 201A and 
2 0 2 ) ,  particle sizing (Andersen impactor), CO (Method lo), CO, 
(Method 3A), SO, (Method 6C--instrument analysis) and NO, 
(Method 7E--instrument analysis). Three runs of each sampling 
train were conducted on the kiln exhaust. Samples of pulverized 
coal were collected daily for sulfur and ash content analyses 
(Sampling Point E). 

Throughout the one week testing period, an ambient air 
sampler was used to sample background PM and PM-10. 
was placed at a site between the grinding room and the kiln, 
adjacent to an unpaved road. Plant personnel provided sufficient 
water on the road to limit dust emissions caused by vehicles 
passing by the monitor. 

111. Process ODerations Durins Testing 

The exhaust from the drying section of Kiln A (Sampling 

The sampler 

The first set of tests was conducted at the grinding room, 
which housed all of the screening and grinding operations. The 
process rate was calculated using the number of truck loads 
dumped into the primary crusher, the average size (in cubic 
yards) of a truck load (historical), and the average weight of a 
cubic yard of material. The process rate for the grinding room 
during testing is shown in Table 1. The grinding room operations 
were observed several times during testing. During each 
observation, plant personnel indicated that the process was 
operating normally. 

for the drying section of Kiln A. The process rates for these 
runs were calculated from data that were supplied by the plant, 
and are shown in Table 2.  The kiln (drying section) typically 

The second set of tests was conducted at the exhaust stack 
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Test date 

7-27-93 

Material procased 
Time Mglhr (to&) 

Daily 54.0 (59.5) 

. 

Test date 

07-28-93 6.24 (6.88) 

07-29-93 6.07 (6.58) 

07-30-93 6.24 (6.88) 

Kiln A production rate. Mg/hr ( t o n s k )  

07-31-93 

TABLE 4. KILN FIRING ZONE TEMPERATURES-DAILY RANGES AND 
AVERAGES 

6.07 (6.58) 

Test date 

07-28-93 

07-29-93 

07-30-93 

07-31-93 

Kiln A coal consumption, M g k  ( tonsk)  Kiln A gas consumption, m 3 k  (dk) 
0.28 (0.31) 44.74 (1,580) 

0.29 (0.32) 44.74 (1,580) 

0.28 (0.31) 44.74 (1,580) 

0.29 (0.32) 44.74 (1,580) 

Kiln A firing mne t e m p e ~ ~ ~ ~ ~  range. Kiln A firing mne average 
Test date "C (OF) temperature, "C (OF) 

07-28-93 954-1027 (1750-1 880) 999 (1 830) 

07-29-93 963-1027 (1765- 1880) 999 (1830) 

07-30-93 963-1027 (1765-1880) 999 (1830) 

- 

07-3 1-93 963-1024 (1765-1875) 999 (1830) 
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operates 24 hours pe,r day and no shutdowns or upsets were 
reported during the testing. 

stack. The process rates for these runs were calculated from 
data that were supplied by the plant, and are shown in Table 2 .  
Average coal and supplemental natural gas firing rates (provided 
by the plant) are shown in Table 3. Operating temperatures for 
the kiln were also provided by the plant. Daily kiln (fire zone) 
temperature ranges and averages are shown in Table 4 .  The kiln 
typically operates 24 hours per day and no shutdowns or upsets 
were reported during the testing. 

The third set of tests was conducted at the Kiln A exhaust 

IV. Conclusions 

All processes that were tested operated normally during the 
test runs.  Therefore, the data obtained should be representative 
of a typical coal-fired brick manufacturing plant. 

AOlO8-l\CBI 
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